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1.0 PROJECT DESCRIPTION

The following sections present an overview of the rationale and imple-
mentation of the Interim Environmental Monitoring Plan (IMP) during the
remedial design and construction activities at the Sharkey Landfill, Morris
Countyt New Jersey (see figure 1-1). Detailed descriptions of the types
and numbers of samples, chemical analyses, sampling protocols, sample
preservation, handling, and shipment, and all other aspects of the field
program are presented in subsequent sections of this Plan.

1.1 PURPOSE AND INTENT

The purpose of the interim monitoring program is to track water quality
characteristics and emissions to the air from the Sharkey's Landfill. The
program will consist of collection and analysis ground water, surface water
and air samples every six months throughout the design and construction
period. The time requirement for completion of the remedial design is 14
months. Thus it is expected that two rounds of interim sampling will be
conducted during design.

As presented in section 1.2, the results of the Remedial Investigation
indicate that the Sharkey Landfill has a limited degree of contamination.
The number of hazardous contaminants detected was small. Contamination
appears to be localized at this time primarily in the shallow aquifer below
the site, and present at very low concentrations.

The objectives of the selected remedy were to minimize the potential for
migration of ground water contamination to surface water, and to minimize
the risk to the public from exposure to waste and contaminated soil from
the site. Data from the interim and post-closure monitoring programs will
be used to monitor the effectiveness of the selected remedy in achieving
these objectives.

The IMP is intended as a guide from which the post-closure monitoring plan
for the site will be developed. The data obtained from design- and
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construction-phase nonitoring vill be used to verify the findings of the
Remedial Investigation, and develop a historical database from which to
compare future environmental monitoring results.

The first round of interim monitoring activities vill be performed con-
currently with the field investigations for development of design criteria.
Data from that round vill be used as part of the basis for design of the
ground vater/leachate recovery and treatment systems.

1.2 SUMMARY OF PREVIOUS INVESTIGATIONS

A Remedial Investigation vas conducted at the Sharkey Landfill betveen July
and December 1985 by Alfred Crev Consulting Engineers, Bazen and Savyer
Engineers and their subconsultants. These investigations focused on better
defining the level and extent of the contamination at the site and to
develop the needed information to evaluate appropriate remedial alterna-
tives.

The major investigations included: air sampling; installation of twenty-
six monitoring veils; sampling the shallow and lover aquifers; soil samp-
ling; an electromagnetic survey; residential and commercial veil sampling;
and tvo vater quality surveys, vhich included leachate and sediment samp-
ling.

During the initial site visit for the Remedial Investigation Study in
September 1984, a 24-hour air monitoring investigation vas conducted.

These results indicated that the air quality measurements suggested a lov
probability of respiratory or dermal hazards from airborne volatile
organics under ambient conditions.

In November 1985, the tventy-six monitoring veils vere sampled. Tvo of the
volatile organic compounds detected, benzene and trichloroethylene (TCE),
vere present at concentrations exceeding the EPA Proposed Maximum Con-
taminant Levels for drinking vater supplies applicable at that time. Ben-
zene vas found in five shallow veils on the site and TCE vas found in one
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veil. One intermediate veil exceeded the drinking vater standards for
benzene.

Cadmium, chromium, cyanide, lead, and nickel vere detected in several
ground vater samples. Iron and manganese vas high throughout the area in
the samples obtained.

Seven organic compounds vere detected in the soil samples these include
acetone, 2-butanone, naphthalene, phenanthrene, 2-methylnaphthalene,
fluoranthene, and pyrene.

Two surface vater and leachate sampling surveys vere conducted on-site.
The first, the dry veather survey vas done on July 23 and 24, 1985 and the
vet veather survey vas done November 5, 1985. Twenty-three samples vere
collected during the dry veather survey and eleven during the vet veather
survey.

The results indicated no significant concentrations of organic or inorganic
priority pollutants detected in the surface vater or leachate. Cadmium and
mercury vere the only priority pollutants detected downstream of the site
that exceeded drinking vater standards. Iron and manganese exceeded the
drinking vater standards at all the sampling locations.

The results of the remedial investigation indicated that the site has a
limited degree of contamination. The number of chemicals found vere
limited and their concentrations vere lov. Those contaminants found, at
that time, vere primarily located in the shallow aquifer.

The primary remedial objective identified as a result of these investi-
gations, vas to minimize the potential for migration of the lov level
contamination detected in the shallow aquifer to the surrounding surface
vaters. The downstream surface vaters are used as a source of potable
vater after treatment.

Additional remedial objectives established during the RI phase included
proper closure of the Landfill, include installation of a suitable cover
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over the North, South, and Northwest Fills, and implementation of site
security Measures, and implementation of erosion control measures to
•ininize loss of refuse by action of runoff and surface vater bodies.

The NJDEP conducted an additional round of ground vater sampling, based on
the recommendations of the Remedial Investigations Report. During the
summer of 1986 eleven monitoring veils vere sampled. The NJDEP scope of
sampling activities vas limited to verify or re-examine specific monitoring
veils for specific analytical parameters. The results from this sampling
round shov very lov levels of contamination. Additional surface vater and
ground vater monitoring vas recommended.

A feasibility study vas conducted on this site vhere remedial technologies
and the development of remedial alternatives vere evaluated and recom-
mended. This study vas conducted by Alfred Crev Consulting Engineers and
Hazen and Sawyer Engineers under contract to the NJDEP.

The NJDEP and USEPA presented their remedial alternatives and recommenda-
tions in their Record of Decision (ROD) for Sharkey Landfill, dated
September 24, 1986. The major remedial activities include capping the five
fill areas, a ground vater pumping and recovery system, a gas venting sys-
tem for methane collection, additional fencing and gates for security,
rehabilitation of the North Fill Bridge, stormvater controls to control
erosion of the fill areas, and a long-term monitoring program including
construction of four additional monitoring veils.

The Conceptual Design Analysis of the selected remedy vas completed by
Alfred Crev Engineers and Hazen and Sawyer Engineers in July 1987. The
analysis included the engineering approach to complete the selected
remedial alternatives; an engineering evaluation of the alternatives
including implementation requirements, safety and cost analyses vhich
included construction, operation and maintenance costs.

The Remedial Design activities or the Sharkey Landfill vere initiated in
November 1988. The design is being performed by Burns and Roe Industrial
Services Corporation (BRISC), as prime contractor to NJDEP, and its sub-
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contractors, Camp Dresser & McKee Inc. (COM), Enseco-East (Enseco), and
Empire Soils Investigations, Inc. (ESII). These design activities are
described in detail in the project Work Plan, and this associated Field
Sampling and Testing Plan and an Interim Monitoring Plan.

1.3 INTERIM MONITORING ACTIVITIES

The interim monitoring activities consist of:

o vater quality sampling of 15 existing monitoring veils used in
the RI, and one (1) nev shallow veil to be installed near the
Vhippany River at the South-Northvest fill

o vater quality sampling of surface vater

o air sampling

The primary goal of the ground vater and surface vater sampling is to
identify any changes in the vater quality that may have occurred in the
selected veils since they vere last sampled, vith particular regard to in-
dications of plume movement. The sampling points identified in table 1-1
and 1-2 are located appropriately to provide coverage at the edges of the
plume. A summary of sampling and analytical requirements for the interim
environmental monitoring program are summarized in section 5.0.

1.3.1 GROUND VATER MONITORING

Ground vater vill be sampled at 16 locations, composed of 15 of the moni-
toring veil locations used in the RI, and one (1) nev shallow veil to be
installed near the Vhippany River at the Northwest Fill (South). Sample
locations are presented in figure 1-2.

Interim monitoring for ground vater vill be performed at the locations
identified in table 1-1, vhich are consistent vith those identified in
guidance provided by NJDEP.
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TABLE 1-1

GROUND WATER SAMPLE LOCATIONS

Monitor veil Location/Depth Purpose

VS-1A

WS-13

VS-12

WS-17

VS-2

WS-3

VS-4

New

VI-15

WI-8

WI-16

North of North Fill/shallow

North Fill/shallow

North Fill/shallow

South Fill/shallow

South Fill/shallow

Northwest Fill/shallow

Southwest Fill/shallow

NV Fill(s) near
Vhippany River/shallow

NV of site/intermediate

South Fill/intermediate

East of site/intermediate

Detect possible northward
migration of contaminants
offsite

Monitor migration of
contaminants toward
Rockaway River

Monitor migration of
contaminants from North
Fill toward Rockaway River

Monitor migration of
contaminants from South
Fill toward Rockaway River

Monitor migration of
contaminants from South
Fill toward Rockaway River

Monitor migration of
Contaminants from NV Fill
toward Vhippany River

Monitor presence of
contaminants in the SV
Fill

Monitor migration of
contaminants from NV Fill
toward Vhippany River

Detect migration of
contaminants in the lower
aquifer

Detect migration of
contaminants in the lower
aquifer

Detect migration of
contaminants in the lower
aquifer
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/—\ TABLE 1-1
(continued)

Monitor veil Location/Depth Purpose

WI-7

WD-2

¥1-4

VI-6

¥1-17

West of site/intermediate

South Fill/deep

NW Fill/intermediate

South Fill/intermediate

South Fill/intermediate

Detect vestvard migration
of contaminants in the
lover aquifer

Detect migration of
contaminants in the lover
aquifer (upgradient)

Detect migration of
contaminants in the lover
aquifer

Detect migration of
contaminants in the lover
aquifer

Re-evaluate presence of
organics in (over aquifer
systems and detect
migration of contaminants
in the lover aquifer

(580)
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TABLE 1-2

INTERIM MONITORING PROGRAM

SURFACE WATER SAMPLE LOCATIONS

Sample No. Location Purpose

SW-1

SV-2

SW-3

Stf-4

SW-5

SW-6

SW-7

SU-8

SW-9

SW-10

Northwest of North Fill
in Rockavay River
(formerly SD-4)

East of North Fill in
Rockavay River (formerly
SD-10

East of North Fill in
Rockavay River (formerly
SD-11

Northeast of South Fill
(formerly SD-5)

Vest of South Fill
(formerly SD-9)

Southeast side of South
Fill (formerly SD-6)

Southeast side of South
Fill (in Vhippany River)
(formerly SD-3)

Adjacent to East side of
Northvest Fill (South)
(formerly SD-2)

South of Northvest Fill
(South) (formerly SD-1)

Grab sample of site runoff
to be determined in field

Background location to
monitor vater upstream
from North Fill

To monitor river
passing east of North
Fill

To monitor river passing
east of North Fill

Background location to
monitor vater upstream of
South Fill

Monitor contaminants
migrating off Vest side
of South Fill

Monitor Rockavay River
at confluence of Rockavay
and Vhippany Rivers

Monitor Vhippany River at
confluence of Vhippany and
Rockavay Rivers

Monitor Vhippany River
adjacent to Northvest
Fill (South)

Monitor Vhippany River
upstream of SouInvest and
Northvest Fill (South)

To monitor quality of
site runoff to surface
vatervays

(581)
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Ground vater samples vill be analyzed for compounds on USEPA's Target
Compound List (TCL), plus 30 non-target analytes. Samples vill also be
analyzed for conventional parameters that commonly serve as indicators of
leachate contamination. The conventional parameters for analysis are j
listed in table 1-3. -̂

1.3.2 SURFACE VATER MONITORING

Surface vater vill be sampled at nine fixed locations, and at one grab
sample location (see figure 1-3). The fixed locations vill be consistent
vith the surface vater sampling locations used during the RI. The location
of the grab sample vill be determined in the field based on observed site
runoff. Sampling locations for interim monitoring of surface vater are
listed in table 1-2.

Surface vater samples vill be analyzed for compounds on USEPA's Target
Compound List (TCL), plus 30 non-target analytes. Samples vill also be
analyzed for conventional parameters that commonly serve as indicators of
leachate contamination. The conventional parameters for analysis vere
listed in table 1-3.

1.3.3 AIR MONITORING

Locations for collection of air monitoring vill be selected on-site,
upvind, and downwind of the site, based on the prevailing vind direction at
the time of sampling. Sampling vill be performed under conditions for
"vorst-case" exposure, to the extent practical. Factors contributing to
"worst-case" conditions include falling barometric pressure, lov vind
speed, temperature inversion, and high ambient temperature. Sampling must
be conducted during periods of relatively constant vind direction, in order
to maintain the upvind and downwind locations as representative of "no
exposure" and "maximum exposure" conditions. Some meteorological condi-
tions that contribute to vorst-case exposures, notably falling barometric
pressure and lov vind speed, are associated vith variable vinds, and may
present unsuitable conditions for air monitoring.

1-11
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TABLE 1-3

CONVENTIONAL PARAMETERS FOR
GROUND VATER AND SURFACE WATER ANALYSIS

Total suspended solids (TSS)
Total dissolved solids (TDS)
Alkalinity
Hardness
pH
Total chlorides
Chemical Oxygen demand (COD)
Ammonia as N (NH--N)
Biological oxygen demand, total 5-day (BOD,)
Nitrate as N (NO--N)
Total kjeldahl nitrogen (TKN)
Phosphorous, total as P
Total solids
Specific conductance
Total organic carbon (TOC)
Sulfate, total
Iron, total
Manganese, total

(582)
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Selection of sample locations vill consider contributions from locally
important background sources, particularly the sewage treatment plant
located between the South Fill and Northwest Fill. The effects of local
topography on formation of eddies and stagnant areas will also be con-
sidered. Seven sets of samples are proposed for each sampling event. One
sample each vill be placed at anticipated upwind and downwind property line
points for both the North and South Fills. An additional two sampling
locations will be selected where high concentrations of airborne con-
taminants are expected. One such location would be in the area immediately
downwind of the water treatment plant. A seventh sample will be collected
at one of the six sampling locations to provide a duplicate sample for
quality assurance purposes. Sample locations, based on the prevailing wind
direction, are presented in figure 1-4.

No sampling is planned for the area of the Northwest Fill because no
significant organic contamination was detected at that fill.

Air samples will be analyzed for TCL volatile organic contaminants, and 15
nontarget compounds, plus hydrogen sulfide, hydrogen cyanide, mercaptans,
sulfur dioxide, and methane.

(651)
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2.0 PROJECT ORGANIZATION AND RESPONSIBILITY

2.1 PROJECT ORGANIZATION

The project management organization for the Sharkey Landfill Remedial
Design project is designed to provide a clear line of functional and
program authority supported by a management control structure (see figure
2-1). This control structure provides:

o Clearly identified lines of communication and coordination

o Monitoring of program budget, schedules and financial
performance

o Managing key technical resources

o Providing monthly financial management and progress reports

o Health and safety

o Quality control

The following is a listing of management personnel assigned to this project
and their area of responsibility. Resumes of key BRISC and COM personnel
are presented at the end of this section. Should any key personnel be
changed during the course of the project, BRISC will notify NJDEP of the
change and submit the necessary information regarding the official function
responsibilities, authority and experience of the nevly assigned staff.

Name

Ashraf T. Dajani, P.E.
Thomas Rlemm
Paul D. Lanik
James Delaney, P.E.
Robert Baumbach, P.E.
John J. Johnnidis
James Zodak

Edward Emery
William Sherman
V. Dean Anderson

Role

Officer-in-Charge
Contract Manager
Project Manager
Assistant Project Manager
Quality Assurance Manager
Health and Safety Supervisor
Analytical Laboratory
Manager

Quality Assurance Officer
Laboratory Project Manager
Drilling and Geotechnical

Affiliation Telephone

BRISC
BRISC
BRISC
BRISC
BRISC
COM

Enseco
Enseco
Enseco
ESII

201-265-2000
201-265-2000
201-265-2000
201-265-2000
201-225-2000
201-225-7000

201-469-5800
201-469-5800
201-469-5800
201-846-5200

2-1
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QUALITY ASSURANCE

RBaumbaeh (BRISC)

TECHNICAL REVIEW
COMMITTEE

F. Part, P.E. (BRISC)
S.OwU. Ph.D., P.E. (BRISC)
A.AIam.Sc.D.,P.E.(CDM)

a Gteason, P.E. (COM)

GEOTECHNICAL SAMPLING
AND TESTING

E.Zltman.P.E.fBRtSC)

New Jersey Department of Environmental Protection
P. Po*x.Slte Manager

A.ChariM. Technical Coordlnakir

PROJECT MANAGER

P. Lank. P.E. (BRISC)
J. Oelanay, P.E. Awl (BRISC)

ENSECO-EAST

Laboratory Chemical Analyrt
Laboratory Manager • J. ZoWak

Quality Assurance • E. Emery
Data Processing - W. Sherman

QUALITY ASSURANCE
RSchwarU.P.E.(CDM)

CONTRACT MANAGER
a Gteason. P.E. (COM)

f——————

OFFICER-IN-CHARGE

A.Dafrnl.P.E.(BasC)

CONTRACT MANAGER

T.Ktemm (BRISC)

Telephone Contact Numbers:
Bums and Roe Industrial Services Corporation (BRISC) 201/265-2000
Camp Dresser AMcKee Inc. (COM) 201/225-7000
Empire Soils Investigations. Inc. (Empire) 201/845-5200
Analytical Laboratory (ENSECO) 201/469-5800

CAMP DRESSER ft McKEE

Envtronfflontat
W.

CIVIL/SITE DESIGN

EfecHeaf

M. Rottnleln, P.E. (BRISC)
J.W.P.E. (BRISC)
J.Delaney. P.E. (BRISC)
N. Pate), P.E. (BRISC)

EMPIRE SOILS
INVESTIGATIONS INC.
Orllng & Wol InstaHallon

Laboratory Geotechnteal Analytl*
Pump Service & Maintenance

CAL TECHNOLOGIES

A»fOua»lyAnafyiU
Aruiysis and Reporting

Quality Atsuranco
T.Sabaflno
R. Olsen

FIELD TESTING AND MONITORING

On-Sto Coordinator - J. Caliafa (COM)
Health and Safety - J. Johnrddls (COM)
TroetabKty Study - W. SNIh (COM)

CONSTRUCTION. START-UP AND
TRAINING SERVICES

Redden! Engineer - L. ChWoto. P.E. (COM)
Constvctton Servkei • W. Mclnernay, P.E. (COM)

WATER TREATMENT/PROCESS

Process • W. Smith (COM)
Mecnanlcal - C. B(oor, P.E. (COM)

COM
environmental engineers, scientists,
planners A management consultants
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Burns and Roe Industrial Services Company (BRISC) is the prime contractor
for the Sharkey Landfill Remedial Design project, and as such, vill be
responsible for the overall project management, coordination vith the
NJDEP, and QA/QC of the vork performed as part of this project. In addi-
tion to responsibility for project performance, BRISC vill provide general/
civil, architectural, structural, mechanical, electrical and instrumental
engineering of earthwork and facilities. Subcontractors to BRISC, and
their project responsibilities are as follows:

o Camp Dresser & McKee, Inc. (COM) - Hydrogeological evaluation,
environmental monitoring, field sampling and testing,
pretreatment process design, and mechanical design drawings.

o Enseco - East (Enseco) - Chemical analysis of aqueous, soil
and air samples.

o Empire Soils Investigations, Inc. (Empire), - Drilling, col-
lection of soil samples for geotechnical analysis, geotechni-
cal soil analysis, monitoring well installation and pump
maintenance during aquifer tests.

2.2 RESPONSIBILITY

The Project Manager, Paul Lanik, is ultimately responsible for the execu-
tion of all field sampling and testing, analytical, design, construction,
startup, and training activities performed as part of the Sharkey Landfill
Design project. This includes ensuring that all field activities are
carried out in strict conformance with the Field Sampling and Testing Plan,
the Interim Honitoring Plan, the Quality Assurance Project Plan, and the
Health and Safety Plan. Mr. Lanik will coordinate all interactions with
the NJDEP.

Robert Baumbach, the Quality Assurance Manager, will be responsible for
overseeing all aspects of Quality Assurance and reporting this status to
the project manager. Hr. Baumbach will be responsible for conducting pro-
cedural audits for the project. Ed Zisman will be responsible for geo-
technical investigations and overseeing project field activities for BRISC.
The Assistant Project Manager, James Delaney, is responsible for overseeing
civil and site design activities. Be will report directly to the project
manager on these affairs.
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William Smith is responsible for overseeing CDM's project activities. Hr.
Smith will also coordinate the treatability studies and treatment design
activities being conducted by CDM. Joseph Cattafe vill coordinate all
field sampling and testing activities, and interim monitoring activities
for CDM. John J. Johnnidis vill be responsible for the health and safety
aspects of all field vork performed as part of this project. Robert
Schvartz is CDH's Quality Assurance Coordinator and vill be responsible for
CDM internal quality assurance and field audits.

Enseco-East maintains internal QA/QC procedures to assure that the analy-
tical procedures are performed in accordance vith the appropriate NJDEP-
approved methods. Enseco's responsibilities include laboratory analyses,
laboratory QC, and data processing activities and QC pertaining to the
laboratory activities. The Enseco Project Manager, William Sherman, vill
be responsible for coordinating the activities of Enseco and their subcon-
tractor, and vill be the laboratory's contact for this project. The
laboratory Quality Assurance Officer, Edvard Emery, vill be responsible for
implementing Enseco's QA/QC procedures, and for ensuring that the air
laboratory's QA/QC program is maintained. Data processing activities are
the responsibility of William Sherman. The Analytical Laboratory Manager,
James Zodak, has overall responsibility for the laboratory's technical and
QA/QC functions, and vill perform the final reviev of the laboratory re-
ports. Further detail is presented as part of the laboratory Standard
Operating Procedures, vhich are on file vith NJDEP. Thomas Sabatino of
C.A.L Technologies vill have responsibility for analysis of air quality
samples, and preparation of air sampling media.

The NJDEP Bureau of Environmental Measurements and Quality Assurance vill
perform all validation of the results of laboratory chemical analysis for
this project.

Empire Soils Investigations, Inc. (ESII) vill be responsible for obtaining
all necessary NJDEP permits for drilling and monitoring veil installation.
Empire vill also be responsible for assuring that geotechnical testing is
performed in accordance vith the appropriate NJDEP-approved standard test
methods.

2-4
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3.0 SAMPLING PROTOCOL

3.1 INTRODUCTION

The following section outlines the procedures vhich the sampling team vill
follow when conducting those field activities necessary to complete the
vork assignment for the Interim Monitoring Program. Prior to initiating
any field vork the following preparatory activities must be completed:

o Inform NJDEP of time and date of sampling event at least two
weeks before the event.

o Ensure that all sample analyses are scheduled through the
Enseco-East laboratory.

o Determine the type and size of sample containers required and
the preservatives and maximum holding times for each sample.

o Determine what type of equipment is needed and make sure the
equipment is available.

o Ensure all field measuring equipment has been calibrated and
has received appropriate quality control checks.

o Obtain trip blanks and field blank water from the Enseco-East
laboratory.

Personal protective equipment and health and safety guidelines are speci-
fied for each activity in the Health and Safety Plan.

3.2 MONITORING WELL INSTALLATION

OBJECTIVE

The objective of the monitoring well installation is to provide access to
the ground water system for the purpose of collecting ground water samples
and taking water level measurements. This information will be used to
evaluate ground water quality, direction of ground water flow and
characteristics of the aquifer in which the well is screened.
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PREPARATORY ACTIVITIES

1. Interpret the existing logging data (lithologic and geophysical)
from the remedial investigation to determine optimum setting of
screen interval. Screen intervals will be selected based on the
RI data and may be slightly modified based on the actual
stratigraphy encountered in the initial test boring.

2. Provide the information needed to obtain a drilling permit to the
driller. The driller vill be responsible for obtaining a
drilling permit, prior to mobilization.

3. Actual veil locations vill be selected in the field, based on
access, and staked.

4. Steam clean stainless steel veil casing and veil screen
thoroughly prior to installation if evidence of possible con-
tamination is present.

5. Identify health and safety protection and requirements based on
air monitoring measurements and visible contamination.

FIELD EQUIPMENT

All drilling equipment, supplies and materials vill be supplied by
the drilling contractor.

The supervising hydrogeologist (inspector) vill supply a field logbook,
boring log and veil construction diagram forms, folding rule, and stainless
steel knife, necessary to log document stratigraphic and veil construction
information.

DOT-approved 55-gallon steel drums for the storage of drill cuttings.
-•i

The driller and inspector vill supply their own health and safety equip-
ment. Modified level D equipment vith provisions to upgrade to level C
vill be required for veil installation. This equipment is described at the
end of this section.

RESPONSIBILITIES

The on-site hydrogeologist vill ensure that the monitoring veil in-
stallation procedures outlined belov are followed. The Health and
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Safety Coordinator will ensure that all health and safety protocols
are followed.

PROCEDURES

1. Veil vill be installed in an initial test boring or pilot hole.

2. The setting for the screen interval of each veil shall be
determined using data available from the lithologic and
geophysical logs and information from the RI/FS.

3. The initial test boring/pilot hole vill be drilled by the
hollow-stem auger methods. If the mud rotary method is used,
only pure Wyoming bentonite and potable vater vill be used as
drilling fluid. Polymer enhanced muds vill not be used.

4. Split-spoon samples vill be collected at five-foot intervals at
the monitoring veil location. Split-spoon samples vill also be
collected from the screen interval at pumping veil locations.
Split-spoon samples vill be collected in accordance vith ASTM
D-1586 (74). Unconsolidated material vill be classified accord-
ing to the Unified Soil Classification System so that this in-
formation can be compared to the logs of the geotechnical
borings.

5. Place cuttings in DOT-approved 55-gallon steel drums.

6. The monitoring veil and pumping veils vill be constructed of
four-inch-diameter, threaded veil casing and screen. Individual
lengths vill be installed by screving the individual pieces
together and installing them as one unit. Schedule 5, type 304
stainless steel casing and type 304 stainless steel vire-vrapped
(continuous) veil screens vill be used for these veils. It is
anticipated that .020-inch slot veil screen vill be used. All
casing and veil screen vill be of threaded, flush-joint con-
struction. Vegetable shortening may be used to lubricate the
threads.

7. The base of the veil shall be secured a minimum of one foot above
the bottom of the borehole. Graded, vashed sand shall be added
to the annulus from the top of the hole, until a continuous
filter pack forms beneath and around the veil screen.

8. The filter pack shall extend from one foot belov the base of the
veil screen to no more than tvo feet above the top of the veil
screen.

9. Bentonite pellets shall be used to seal the annulus a minimum of
one foot above the gravel pack material. The pellets vill be
installed by pouring from grade along the outside of the riser
pipe.

3-3



10. The remaining annulus shall be filled vith a cement/bentonite
grout installed by the tremmie method above the bentonite pellet
seal to the ground surface.

11. A protective steel casing vith locking cap vill be installed at
each monitoring veil. The bottom of the protective casing vill
be cemented tvo feet belov grade. A concrete pad sloping avay
from the protective casing vill be completed around each veil.
Inner casing caps vill be provided for each veil.

12. Each veil vill be provided vith keyed-alike padlocks. A set of
keys vill be sent to NJDEP.

13. The monitoring veil vill be developed using a combination surge
block, air surge or interrupted pumping. All equipment required
for veil development vill be supplied by the drillers. The
drillers vill also be responsible for carrying out the veil
development. Development vill be complete vhen a clear, sediment
free discharge is maintained and can be repeated. The monitoring
veil and pumping veils vill be pumped at a constant rate for
approximately one hour in order to measure specific capacity.

14. Purge vater vill be discharged to the surface and returned to the
saturated zone by natural percolation.

3.3 MONITORING WELL SAMPLING

OBJECTIVE

To obtain aqueous samples from monitoring veils for laboratory chemical
analysis to evaluate ground vater quality in specific areas for design
purposes.

SAMPLE TYPE, SAMPLE METHOD, AND SAMPLE CODE

Sample type: Monitoring Veil
Sample method: Grab
Sample code: MV

PREPARATORY ACTIVITIES

1. Allov a tvo veek period betveen the conclusion of veil develop-
ment activities and the beginning of sampling activities.

2. All bailers vill be laboratory decontaminated and vrapped in
aluminum foil (shiny side out) that has been decontaminated in
the same manner, packaged and dedicated. The following decon-
tamination procedures vill be used:
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- Non-phosphate detergent plus tap vater vash
- Tap vater rinse
- Distilled/deionized vater rinse
- 10% nitric acid rinse* (trace metal or higher grade HNO,

diluted vith distilled/deionized H20)
- Distilled/deionized vater rinse*
- Acetone (pesticide grade) rinse**
- Total air dry or pure nitrogen blov out**
- Distilled/deionized vater rinse**

* Only if sample is to be analyzed for metals.
** Only if sample is to be analyzed for organics.

- vrap in aluminum foil

3. All other field equipment that vill come in contact vith the
sample vhich cannot be laboratory cleaned, vill be cleaned by the
above procedure at the designated decon station prior to sample
collection. Field measurement equipment that vill enter the veil
(e.g., vater level indicators) vill be cleaned in the following
manner:

- viped vith paper tovel to remove visible contamination
tap vater and non-phosphate detergent vash
tap vater rinse

- distilled/deionized vater rinse

FIELD EQUIPMENT

1. Stainless steel vater-level measuring tape
2. Electric vater-level indicator
3. Plastic buckets; 1-, 3-, and 5-gallon capacity
4. HNu vith 11.7 eV lamp
5. Field log book
6. Key to veil locks
7. Stainless steel submersible pump
8. Centrifugal pump
9. Hose clamps (3/4 inch)
10. 3/4-in. diameter PVC hose
11. 110/220 volt, 8 amp generator
12. 3/4-in. gate valves (tvo)
13. Bailers (teflon construction)
14. Cable
15. Electrical line clamps (stay ties)
16. OVA flame ionization detector
17. Paper tovels
18. Laboratory surfactant cleanser (Alconox)
19. Commercial distilled vater
20. Gasoline can
21. Teflon-coated stainless steel leader cable
22. Utility knife
23. Rope clamp and hex vrench
24. Scrub brush
25. Sample containers, paper vork, and packaging as outlined in

sections 4 and 6
26. Polyethylene
27. Nylon or polypropylene braided cord
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RESPONSIBILITIES

The On-site Coordinator vill ensure that the monitoring veil sampling
procedures outlined belov are followed so that a representative sample is
obtained. The Health and Safety Coordinator vill ensure that all health
and safety protocols are followed.

PROCEDURE

1. Prior to sampling, the casing radius (ft.)» total casing and
screen length (ft.)» and depth-to-vater (ft.) shall be measured
such that the height of the vater column (ft.) and thus veil
volume (gallons) can be calculated.

2. Using the electric vater level indicator, measure and record the
static vater level to the nearest 0.01 foot from the top of the
inner casing.

Preparation for Submersible Pump

3. Clean the submersible pump vith a non-phosphate detergent and tap
vater vash, follow that vith a vater rinse. Then flush 20
gallons of potable vater through the pump and follow that vith a
final distilled/deionized vater rinse. Dedicated ASTH Drinking
Vater grade tubing vill be used for each veil and discarded after
use. The decontaminated pump and hose vill be placed on clean
polyethylene sheeting to avoid contact vith the ground surface
before levering it into the veil.

4. Attach the polyethylene hose to the pump and tighten the hose
clamp securely.

5. Attach the polypropylene security line securely to the pump. A
dedicated security line vill be used at each veil.

6. At 10-foot intervals, attach the electrical cable to the hose
vith stay ties. Clean the stay ties according to the procedures
listed above.

7. Lover the pump assembly to a depth vhich results in the pump
intake being located no less than 5 feet above the top of the
veil screen. As the pump or hose is being lovered into the veil,
rinse the exterior of the hose and electrical cable vith dis-
tilled vater. This should be done avay from the wellhead open-
ing. Clean disposable gloves must be vorn vhen handling cleaned
sampling or purging apparatus.

8. Trim excess hose such that a gate valve can be attached in order
to regulate the pump discharge if the rated pump capacity exceeds
the veil yield.
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9. Attach a spare piece of hose to the gate valve discharge in order
to minimize spraying.

10. Check fuel and oil levels in the generator, start the generator
and turn on the pump.

Preparation for Centrifugal Pump

11. Cut a length of polyethylene hose and attach it to the intake of
the centrifugal pump with a hose clamp. The hose should be long
enough to reach the vater level in the well plus several feet of
anticipated drawdown.

12. Put on a clean pair of surgical gloves and lower the hose into
the well wiping the outside of the hose with a paper towel,
soaked with distilled water, as it is fed into the well.

Well Purging

13. Start the pump, remove the prime plug and prime the pump. Once
discharge begins, replace plug.

14. Record the time pumping begins, fill a graduated container to get
the flow rate (gallons per minute). Discharge evacuated water to
the ground surface and allow for evaporation and/or percolation.
Based on the results of prior sampling during the RI, and by the
NJDEP, all evacuated water will be released to the ground sur-
face.

15. Periodically check and record the pumping water level and yield
and make necessary adjustments.

16. Purge three well volumes. Periodically (i.e., every five
minutes) monitor temperature, pH, and specific conductance of the
pump discharge for stabilization within 10% over three successive
readings.

17. The pump assembly/evacuation hose will be slowly raised until the
pump intake is above the pumping water level and "suction" is
broken. Once suction is broken, the pump will be turned off and
the pump assembly/evacuation hose will be removed from the well.
New tubing will be used for each well and then discarded.

18. All wells with sufficient recovery potential will be sampled
within two hours of evacuation. For slow recovery wells, the
discharge rate will be reduced as much as possible to avoid
purging to dry ness. It is anticipated that all wells will be
able to meet these criteria, based on the results of previous
sampling events.

General Sampling Procedures

19. Wearing a clean pair of surgical gloves, remove the dedicated
bailer and check-valve from the aluminum wrapping.
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20. Attach line securely to the five-foot teflon-coated stainless-
steel leader. Keep excess line coiled on plastic sheeting to
prevent contact with the ground. When lowering the bailer into
the veil, allow only the bailer and a small length of leader to
be submerged (i.e., preventing polypropylene rope from touching
the water).

21. Commencing with the first bailer volume, pour the bailer contents
into sample bottles. Fill volatile organic analysis (VOA) sample
bottles first according to procedures below.

22. Repeat the procedure for extractable organics, PCB, metals and
phenol sample bottles. These bottles should only be filled
according to procedures below.

23. Record all appropriate data in the field log book.

24. Add preservatives to the sample containers for total metals and
conventional parameter analysis until the pH has been adjusted.
Do not immerse pH paper or pH stick in the bottle to check pH.
Shake bottle so that inside of cap is wetted. Remove cap and
check pB by touching pH paper to drops adhering to the inside of
the cap.

25. Complete chain-of-custody records and other required documenta-
tion and include with the shipment.

Sampling for Volatile Organics

1. Remove cap from 40 ml septum vial. Avoid contact with the inner
surface.

2. Pour water from bailer into vial and fill vial to the point where
a miniscus forms at the top of the vial.

3. Place cap (containing a Teflon-faced silicone rubber septum) on
the vial and screw on tightly.

4. When sealing the vial, be sure that the silicone rubber septum is
positioned in the cap so that the Teflon side will lie face down
on the water sample.

5. Inspect the vial for air bubbles and tap vial on palm of your
hand. If air bubbles are present, remove the cap and add more
water to the vial.

6. Place cap back on and inspect and tap for bubbles again.

7. Place vial in cooler with ice.

8. Fill a second bottle by repeating steps 1 through 7.
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Sampling for Extractable Organics and Pesticides/PCBs

1. Remove Teflon-lined cap from the 1-liter bottle. Avoid contact
vith the inner surface.

2. Pour vater from bailer directly into container or use dedicated
bottom emptying device to fill container.

3. Fill bottle to approximately 7/8 full.

4. Replace cap on sample bottle and place sample in a cooler, on
ice.

5. Collect other bottles by repeating steps 1 through 5.

Sampling for Metals

1. Remove polyethylene caps from a 1-liter polyethylene bottle.

2. Repeat steps 3 and 4 under "Sampling for Extractable Organics."

3. Add the appropriate amount of HNO- to the sample to reach a pH of
less than 2. Check pH vith pH paper.

4. Replace cap on sample bottle and place sample in cooler.

Sampling for Conventional Vater Quality Parameters

1. Remove cap from a 1-liter glass bottle.

2. Repeat steps 2, 3 and 4 under "Sampling for Extractable
Organics."

3. Add preservative as described in table 4-1, Sample Preservation
and Holding Time Requirements and check pH vith pH paper.

4. Replace cap on sample bottle and place sample in cooler.

3.4 VATER LEVEL MEASUREMENTS

OBJECTIVE

As part of the development of the data base for the site, vater level
•easurements vill be collected from all of the monitoring veils and surface
vater gauging stations (refer to figure 3-1). The results of this survey
vill be used to determine the hydraulic gradient betveen the landfill
areas, and the adjacent rivers and vetlands, for use in designing the
ground vater containment system.
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SAMPLE TYPE, SAMPLE METHOD, SAMPLE CODE

No samples will be collected during this activity.

PREPARATORY ACTIVITIES

1. Obtain all veil keys and review records of prior air monitoring, and
records of prior water level measurements.

2. Install staff gauges and determine elevation and location

FIELD EQUIPMENT

1. Electric water level recorder
2. Plastic 5-gallon bucket
3. Paper towels
4. 2 squeeze bottles with liquinox solution, and DI water

PROCEDURE

Refer to the Site Specific Health and Safety Plan for safety protocols.
Prior to measuring water levels, refer to table 2-1 for the appropriate
levels of protection based on previous sampling.

1. Confirm well/gauge identification. If well, open and allow to vent.

2. Using an electronic water level indicator, measure depth to water from
tip of inner casing/top of staff gauge to nearest 0.01 inch and record.

3. Wash probe with liquinox solution, followed by a distilled water rinse.
Secure well.

4. After measuring final well/staff gauge, remeasure the first well/gauge
to determine if any systematic change in the ground water or surface
water level has occurred.

3.5 SURFACE WATER SAMPLING

OBJECTIVE

To establish baseline surface water quality. Water quality measured during
construction and operation of the remedial alternative will be compared to
these baseline concentrations to evaluate the effects of these activities
on local surface water bodies.
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Surface vater sampling vill be conducted at nine locations and one grab
sample vill be taken at a location vhere on-site runoff occurs. The nine
locations are consistent vith the sample locations used for the RI/FS, the
location of the grab sample vill be determined in the field.

SAMPLE TYPE, SAMPLE METHOD AND SAMPLE CODE

Sample type: Surface vater
Sample method: Grab
Sample code: SV

PREPARATORY ACTIVITIES

1. Decontaminate pond samplers in accordance vith the NJDEP requirements
outlined in subsection 3.3.3, Preparatory Activities.

FIELD EQUIPMENT

1. Pond sampler
2. Field log book
3. Organic vapor analyzer (flame ionization detector)
4. HNu photoionization detector
5. Sample containers, paperwork and packaging as described in section 6.0.
6. 100-foot tape measure

RESPONSIBILITIES

The On-site Coordinator vill ensure that the surface vater sampling proce-
dures outlined below are followed so that a representative sample is
obtained. The Health and Safety Coordinator vill ensure that all health
and safety protocols are followed.

PROCEDURE

1. Each sample location vill be screened vith an organic vapor analy-
zer (OVA) and/or HNu photoionization detector. Results of this
screening vill be entered into the field log book. This informa-
tion vill be used to ensure the proper levels of protection are
being utilized.

2. All samples vill be collected from the shore. The downstream
sample vill be collected first and remaining samples collected at
progressively upstream locations.

3. If access allows, all samples vill be collected directly into the
sample containers. The containers for volatile organic analysis
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vill be filled first. The remaining containers vill be filled in
the following order:

o extractable organics
o pesticides/PCBs
o inorganics
o conventional parameters

Preservations vill be added to the samples after the sample is
collected.

4. If access vill not allow the sampler to reach the sample location,
the required volume of vater vill be collected by using the pond
sampler. The volatile organic analysis vials vill be filled
first, followed by the containers extractable organics,
pesticides/PCBs, metals, and conventional parameter analysis.

5. A concise description of the sample locations, identification
number, name of sampler date and time vill be entered into the
field log book.

6. The sample location vill be recorded by measuring the distance to
the nearest landmark (i.e., monitoring veil).

7. The duplicate sample vill be collected. Field and trip blanks
must accompany all samples on each day of sampling.

8. Following sample collection, the containers and sampler vill be
returned to the decontamination station. These vill be vashed
vith a solution of non-phosphate detergent and vater and rinsed
vith clean tap vater. The containers vill not be submerged at any
time during decontamination.

9. All samples vill be retained in a cooler vith ice to preserve the
samples until they can be packaged for shipment.

10. All paperwork, chain-of-custody, sampling preservation and packag-
ing vill be completed. Procedures for these activities are des-
cribed in Sections 6.0 and 7.0.

11. At the conclusion of the day's activities, samples vill be picked
up by the laboratory personnel and transported to the laboratory
for analysis.

3.6 AIR SAMPLING

OBJECTIVE

The procedures described herein are for the representative sampling of
volatile organic compounds and otherwise quality parameters present in the
ambient air. The sampling protocol is to be implemented as outlined belov
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at several locations at and around the Sharkey Landfill in order to quanti-
tatively establish baseline data for concentrations of the volatile organic
compounds (VOCs) and other air quality parameters found in the ambient air.

The sampling sites will be selected in the field, based on veather and
other conditions at the time of sampling, as discussed in section 1.3.3.
Such sites, once established, will be marked on a baseline map of the
Sharkey Landfill site. The sites vill be maintained for both sampling
rounds, and any changes made should be minor and vill based on evaluation
of changes in site conditions.

SAMPLE TYPE, SAMPLING METHOD, SAMPLE CODE

Sample type: Air
Sampling method: Solid absorbent, Tedlar bag
Sample code: AQ

PREPARATORY ACTIVITIES

1. Set up and calibrate meteorological station.

2. Calibrate the total air sampling system including the sampling
pumps.

3. Select sample locations based on the prevailing vind direction and
time of sampling.

4. Consider various environmental and meteorological factors before
sampling.

5. Prepare sampling equipment and instrumentation.

FIELD EQUIPMENT

1. Sampling pumps
2. Organic vapor analyzer (flame ionization detector)
3. Air sampling system
4. Multimedia collection system (Tenax, carbon sieve, granular

activated carbon)
5. Tedlar gas collection bags
6. Meteorological station:

- Vind speed sensor
- Vind direction sensor
- Temperature sensor
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- Relative humidity sensor
- Barometer
- Strip chart recorder
- Tripod stand (2 meter)

RESPONSIBILITIES

The Air Monitoring Coordinator vill ensure that the air nonitoring proce-
dures outlined below are followed.

PROCEDURES

1. Air sampling locations vill be located throughout the site. Three
stations will be located at both the north and south fills. One
sampling station will be located in a clean off-site area (control or
background sample), the exclusion area, and downwind from the site.
See figure 1-4 for the sampling location (based on the prevailing wind
direction which is from the southwest) at the north and south fills.

2. A meteorological station will be set up onsite to collect
meteorological information that is required for proper data
Interpretation. Wind speed, wind direction, air temperature, relative
humidity, and barometric pressure will be recorded throughout the
sampling episode.

3. The portable sampling assembly is used to collect the ambient air
sample. Label and set aside a multimedia trap to be used for
calibration purposes only. Only one calibration trap is necessary per
sampling round. This calibration trap is to be used to set the desired
flow rate of gas through the sampling assembly at every site.

4. Prior to sampling each site, determine the volume and number of each
type of sample to be taken. Set aside the necessary number of traps,
including traps for duplicate field samples.

5. Set aside a multimedia trap and label it "trip blank". Use a Ziplock
plastic bag to store all traps as samples are collected. The purpose
of the true blank is to ensure that no sample contamination occurs
during the sample shipment and handling. The trip blanks are analyzed
in the laboratory, but do not have ambient air passed through them.

6. Select the site at which the sample will be collected. Determine the
type of plumbing required at the sampling gas port and add the neces-
sary fittings to complete the sampling assembly. Prior to installation
of calibration trap, ensure that all sampling connections are free of
dirt and moisture.

7. Leak test the gas sampling assembly by following the steps below:
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a. Install the calibration trap. Use stainless steel svage-lok
fittings for all applicable connections.

b. Close the toggle valve on the rotameter's inlet side (nearest the
sample inlet) and turn on the sampling pump.

c. Check to see if flow is detected by the bubble flowmeter when the
needle control valve of the rotameter is fully opened.

d. If flov is detected, check the entire gas sampling system for
leaks. Replace teflon tape of svage-lok fittings at suspected
leaks.

e. As an additional check, test the second toggle valve (on the
rotameter's outlet side) in the same manner.

f. If a no-flov condition is detected using the bubble flowmeter, then
system is free of leaks. Leak test the gas sampling assembly at
each monitoring veil. Proceed to calibration of the gas flov rate
through the sampling assembly.

8. The gas flov rate should be calibrated as follovs:

a. Calibrate the gas flov rate at each sampling site.

b. Close only the second toggle valve (on the rotameter's outlet
side). The first toggle valve remains open.

c. Install the calibration trap. Use stainless steel Svage-lok
fittings for all applicable connections.

d. Turn the sampling pump on.

e. Open the second toggle valve to allow subsurface gas through the
sampling assembly.

f. Adjust the flov using the needle control valve on the rotameters so
that 15 ml/minute (recommended flov rate) is established from
bubble flowmeter readings. Readings of the bubble flowmeter should
be taken every minute to establish that the 15 ml/minute flov rate
is maintained.

g. Close the second toggle valve (rotameter's outlet side),

h. Shut off the sampling pump and close first toggle valve,

i. Remove calibration trap.

j. Do not change setting of the needle control valve on the rotameter
vhile the services of volatile organic samples is being collected.

9. The belov procedures should be carefully followed during the actual
sample collection:
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a. Select a sample Tenax trap, note the identification number in the
field notebook, and install the trap in the sampling assembly.

b. Determine and record the required sample volume.

c. Vith the first toggle valve open and the second toggle valve
closed, turn on the sampling pump.

d. Open the second toggle valve and start the stopwatch or note the
time of starting. Use this to determine the elapsed sampling time.

e. Calculate the time to obtain the required sample volume (if
different from the previous calibration test).

f. Monitor the gas flow through the rotameter by visually inspecting
the scale.

g. Close the second toggle valve and stop the stopwatch at the time
needed to obtain the required sample by 4 liters (approximately 4
hours).

h. Shut off the pump.

i. Close the first toggle valve, and remove and securely cap the Tenax
trap. Place trap in Ziplock bag.

j. Reset the elapsed, time clock/stopwatch, and repeat the above sets
for all duplicate field samples or other samples for adjacent gas
probes.

10. At the completion of VOC collection, connect a Tedlar sample collection
bag to the outlet of the sample collection assembly.

11. Collect a 1-liter sample of air at the preset flow rate.

12. Close the second toggle valve, and seal and remove the Tedlar bag.

13. Recalibrate the sample collection pump according to steps 8a through 8j.

(653)
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4.0 SAMPLE PRESERVATION AND HOLDING TIME REQUIREMENTS

The sample preservation and holding time requirements for the analytical
parameters that vill be analyzed for in the Interim Monitoring Program are
presented in table 4-1. The tables also reference the analytical method
that vill be used by the laboratory.

(654)
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)
TABLE 4-1

Interim Monitoring Program
Sharkey Landfill

Sample Preservation and Holding Time Requirements
Parameter Matrix Method" Preservative Holding Time

N>

Volatile Orgarics(1)
SetrtvotatiteOganlcs(l)
PestWdes/PCBsO)
Metals/Cyanide (1)
Conventional Parameters

•Total Suspended SoMs
•Total Dissolved SoWs
•/MkainRy
•Hardness
•pH
•Total Chlorides
•COO
•Ammonia asN
•BOO, Total 5 days
•Nitrate asN
• Total KjeWahl-N
• Phosphorus, Total as P
• Total SoMs
• Specific Conductance
• Total Organic Carbon (TOC)
•Sulfate, Total
•Total Iron
•Total Manganese

Aqueous
Aqueous
Aqueous
Aqueous
Aqueous

EPACLP-IFB
EPA-CLP-IFB
EPA-CLP-IFB
EPA-CLP-IFB
EPA-CLP-IFB
APHA209C8

APHA209B8

EPA 310.1
EPA 130.1
EPA 150.1
EPA 325.3
EPA 410.1
EPA 350.2
EPA 405.1
EPA 352.1
EPA 351.3
EPA 365.2

APHA209A9

EPA 120.1
EPA 415.1
EPA 375.1
EPA 236.1
EPA 243.1

CooHo4°C
CooHo4°C
CooHo4°C
Add HNO, to pHc2, Cool to 4°C
Add NaOH to pH>12, Cool to 4°C
NA
NA
Cootto4°C
AddH2SO4orHNO,topH<2
none required
none required
Add H,SO4 to pH<2, Cool to 4°C
Add HjSO4 to pH<2, Cool to 4°C
Coolto40C
CooJto4°C
Add HjSO, to pH<2, Cool to 4°C
Add H2S04 to pH<2, Cool to 4°C
NA
CooJto4°C
Add HCL or H2SO4 to pH<2 Cool to 4°C
Coolto40C
Add Hn03 to pH<2, Cool to 4°C
Add Hn03 to pH<2, Cool to 4°C

10 days
5days«
5 days
180days«
14 days
NA
NA
14 days
6 months
Analyze ImmeolateV
28 days
28 days
28 days
48 days
48 days
28 days
28 days
NA
28 days
28 days
28 days
6 months
6 months



TABLE 4-1
Interim Monitoring Program

Sharkey Landfill
Sample Preservation and Holding Time Requirements

(continued)
Parameter

Volatile Orgarics(l)
Hydrogen Suffide
Hydrogen Cyanide
Metcaplans
Sulfur Dioxide
Methane

Matrix

Air
Air
Air
Air
Air
Air

Method"

USEPATO-1.TO-2
NIOSH, or equivalent «
NIOSH, or equivalent"
NIOSH, or equivalent"
NIOSH, or equivalent"
NIOSH, or equivalent"

Preservative

NA
NA
NA
NA
NA
NA

Holding Thro

NA
NA
NA
NA
NA
NA

Notes:
(1) Target Compound List
(2) Holding time unfl extraction. Extracts may be held 40 days
(3) Mercury b 26 days
(4) Blanks accompanying aqueous samples wil be analyzed using

aqueous methods. Blanks accompanying sol samples will be
analyzed using the aqueous portion of the SW-846 method

(5) Reference: Standard methods for reexaminatbn of water and wastewater, 1985
(6) Analysis wl be performed by an applicable method reference by NrOSHOSHAorAPHA
NA Not specified in analytical method
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5.0 SAMPLE SUMMARY TABLE

The number of samples collected, analyses performed and QA/QC documentation
to be provided during each round of criterion monitoring are summarized in
tables 5-1 and 5-2. The tables identify the number of samples, the chemi-
cal analyses required, and the analytical report format deliverable (i.e.,
NJOEP Tier 1 or Tier 2) for each matrix identified. The number of field
and trip blanks planned for each matrix is also identified. One duplicate
sample is planned for each matrix during each round of sample collection
for criterion Monitoring.

There are several factors affecting the number of field blanks and trip
blanks collected for analysis. Field blank samples are required at a fre-
quency of one per matrix per sampling day. Trip blanks, which originate in
the analytical laboratory and are sent to the site with each cooler ship-
ment, must be returned to the laboratory for analysis at the frequency of
one per matrix per sample shipment. A total of three trip blanks and three
field blanks have been planned for the surface water plus ground water
matrices, and one trip blank has been planned for the air matrix. These
are the minimum number of blanks that would be required in each sampling
round.

A total of three (3) duplicate samples have been planned based upon the
total number of environmental samples to be collected during these investi-
gations. One sample will be collected for duplicate analysis for every 20
samples collected of each matrix. If less than 20 samples are to be col-
lected in a particular matrix, a minimum of one duplicate sample will be
collected for each matrix.

The formats of the deliverables for TCL analyses will meet NJDEP Tier 1 or
Tier 2 report formats. The difference between the two formats is the
quantity of QA/QC documentation supplied with each report. The Tier 1
package includes all QA/QC documentation, while the Tier 2 package does
not. The analytical must provide the additional QA/QC documentation for
the Tier 2 report upon request. Their is no difference in laboratory
methodology or QA/QC requirements between the Tiers.
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TABLE 5-1
Interim Monitoring Program

Sharkey Landfill
Sample Summary Table

Matrix No. of Samples Analysis
No. of
Blanks

No. of
Duplicates

No. of Splits
(splits not reef d)

Ground Water 17
(WS-14.WS-13.WS-12,

WS-17, WS-2, WS-3, WS-4,
WM5,WMI,WM6,WI-7,
WD-2,WM,W1-6,WM7,

WS-18.WS-19)

u>
w

Target Compound List
(plus 30 analytes)

• Volatile Organics
• Semivolatile Organtes
• Pesticides/PCBs
• Metals/Cyanide

Conventional Parameters
• Total Suspended Solids
• Total Dissolved Solids
• Alkalinity
• Hardness
• pH
• Total Chlorides
•COD
• Ammonia as N
• BOD, Total 5 days
• Nitrate as N
• Total KjeWahl-N
• Phosphorus, Total as P
• Total Solids
• Specific Conductance
• Total Organic Carbon (TOC)
• Sulfate, Total
• Total Iron
• Total Manganese

4
2
2
2
2

0
0
0
0
0



TABLE 5-1
Interim Monitoring Program

Sharkey Landfill
Sample Summary Table

(continued)

Matrix No. of Samples Analysis
No. of
Blanks

No. of
Duplicates

No. of Splits
(splits not recfd)

Surface Water 10*
(SW-1,SW-2,SW-3,

SW-4, SW-5, SW-6, SW-7,
SW-8.SW-9, SW-10)

m

Target Compound List
(plus 30 analytes)

• Volatile Organtes
• Semivolatiles Organtes
• Pesticides/PCBs
• Metals/Cyanide

Conventional Parameters
• Total Suspended Solids
• Total Dissolved Solids
• Alkalinity
• Hardness
•pH
• Total Chlorides
•COD
• Ammonia as N
• BOD, Total 5 days
• Nitrate as N
• Total KjeWahl-N
• Phosphorus, Total as P
• Total Solids
• Specific Conductance
• Total Organic Carbon (TOC)
• Sulfate, Total
• Total Iron
• Total Manganese

2
1
1
1
1

0
0
0
0
0

' Includes one grab sample (SW-10) to be determined in the field based on site runoff



TABLE 5-1
Interim Monttoring Program

Sharkey Landfill
Sample Summary Table

(continued)

Matrix Analysis
No. of
Blanks

Naof
Duplicates

Naof Splits
(spots not nxfd)

Air Quality Samples

Ul

Target Compound List
(plus 15 anatytes)

• Volatile Orgartcs
Non-Target Compound List

• Hydrogen Sulfide
• Hydrogen Cyanide
• Mercaptans
• Sulfur Dioxide
• Methane

0
0

(1) 8pft Mfflptei won not requested



TABLE 5-2

INTERIM GROUND WATER AND SURFACE WATER MONITORING
QA/OC DOCUMENTATION

Ground Water Samples
Ground Water Duplicate
Ground Water Trip Blank
Ground Water Field Blank

TCL + 30(1)
(Tier 1)

7
1
2
2

TCL + 30(1) TCL + 15*2)
(Tier 2) (Tier 1)

9

Total Per Sampling Round 12 9

Surface Water Samples 4 6
Surface Water Duplicate 1
Surface Water Trip Blank 1
Surface Water Field Blank ___1 ___-

Total Per Sampling Round 7 6 13

Air Samples 6
Air Sample Trip Blank 1
Air Sample Duplicate ___1

Total Per Sampling Round 8

( 'USEPA Target Compound List (TCL) plus 30 nontargeted compounds. Tier
deliverable level as shown.

USEPA Target Compound List (TCL) volatile organic compounds plus 15
non-targeted compounds. Tier deliverables as shown.

(672)

SHA 002 1980
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6.0 SAMPLE CUSTODY AND HANDLING

6.1 SAMPLE CONTAINERS

Enseco-East vill provide all sample containers for the project. Each
container vill be decontaminated, by the laboratory, in accordance vith the
USEPA CLP "SOW for Maintenance of Quality Controlled Prepared Sample Con-
tainer Repository", April, 1985. Enseco-East decontamination procedures
are presented in their Laboratory Standard Operating Procedures; appendix A
to the QAPP. All sample containers are purchased from I-Chem Research of
Hayvard, California.

Sample containers vill be delivered to the site in custody-sealed steel
coolers. Non-carcinogenic vermiculite vill be used as packing material.
The sampling team vill accept the sample containers from the laboratory
only if the custody seal is intact.

6.2 QA/QC BLANKS

Enseco-East vill provide blank vater for all sampling events. Blank vater
vill be shipped to the site in the coolers vith the sample containers.
Enseco-East vill prepare the blank trip/travel (for VGA only) at the
laboratory. COM vill request that additional VOA vials be prepared, to
assure that an acceptable trip/travel blank (no head space) is received
from the laboratory vith the sample container. Blank vater for field
blanks vill be shipped in containers appropriate for the particular
analysis to be performed. Bulk shipments vill not be accepted.

6.3 SAMPLE LABELING

A coding system is to be used to identify each sample taken during the
sampling program. This coding system vill provide a tracking procedure to
allow retrieval of information about a particular sample and assure that
each sample is uniquely identified. Each sample identification number is
composed of four components:

6-1

SHA OO2 1931



1. A three-digit designation is used to identify the site vhere the
sample is being collected. The designation for the Sharkey
Landfill Design project vill be SKY.

2. A tvo-letter designation issued to identify the specific type of
sample being taken.

The sample types vhich vill be collected during this project are:

GV - Ground vater sampled from monitoring veils

SV - Surface vater sample

AQ - Air quality sample

A number immediately following this code is used to identify the
station at vhich the sample is being taken (Station Code).

3. A number or letter designation used to identify a specific
interval (such as depth), if multiple samples are collected at a
single interval location or station.

4. A three-number designation is used to number samples according to
sample type. The samples are numbered consecutively vithin the
type and are not related to the date of collection. As an
example, a sample code follows: SKY-GW1-S

Sharkey Landfill - ground vater sample taken at veil location
VS-1 - from the shallow vater bearing zone

All samples vill be identified vith a self-adhesive label vhich
vill be attached directly to the container. Additional infor-
mation to be included on the sample label is as follows:

o Date - Month, day and year of sample collection

o Sample number code as explained above

o Preservative

o Analysis

If possible, sample label information is filled in the extent
possible prior to field sampling, in order to expedite sample
collection. The self-adhesive Chain-of-Custody label vill be
completely covered vith clear mylar tape prior to sampling.

6.4 SAMPLE HANDLING, PACKAGING AND SHIPPING

One member of the field sampling crew vill be designated sample manager.
It vill be this persons sole responsibility to perform all sample labeling,

6-2
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'' ' packaging and shipping. The sample manager will also be responsible for
ensuring that samples are handled and preserved in the proper manner.

6.4.1 SAMPLE HANDLING

Sample containers vill be separated from any possible outside source of
contamination (i.e., gasoline cans, decontamination solvents) betveen the
time they are received from the laboratory, and the time samples are
shipped for analysis. Care vill be taken vhen handling containers and
samples to guard against the introduction of outside contamination before
and after sample collection. If the containers are not used immediately,
they vill be stored in a suitable area, preferably in a cool area. Fol-
lowing sample collection, the containers vill quickly undergo a cursory
decontamination (wipe down), if necessary, and vill be preserved on ice
until they are shipped to the laboratory. Sample containers should never
be immersed in a decontamination solution. Samples for volatile organic
analysis vill be preserved on ice as soon as practical following sample

/ — -• collection. This may require that the sampling crev carry an additional
cooler for this purpose.

Sample preservation vill be performed quickly, in an area removed from any
possible sources of outside contamination. The pH of the preserved sample
vill be checked vith pH paper following preservation.

6.4.2 SAMPLE PACKAGING

All samples that vill be collected as part of the Sharkey Landfill Design
project are anticipated to be "low level1* samples, based on a review of the
analytical results for samples collected during the RI/FS. Therefore, no
special packing requirements are anticipated to be necessary.

The samples vill be packaged in 88-quart steel coolers, provided by Enseco-
East. Vermiculite (non-carcinogenic) vill be used as packing material to
cushion and insulate the samples during shipment. Sample shipments vill be

/*"-\ cooled to approximately 4° centigrade, using cubed ice sealed in plastic
zip-lock bags. The chain-of -custody record for each cooler vill be sealed

6-3



in a plastic zip-lock bag, and taped to the inside cover of the cooler.
Each cooler vill be taped closed for shipment. Two custody seals vill be
placed on each cooler for shipment to the laboratory.

6.4.3 SAMPLE SHIPPING

Enseco-East vhich is located in Somerset, Nev Jersey, vithin traveling
distance of the site, provides a sample pickup service. As such, sample
shipment by Federal Express or another overnight carrier vill not be
necessary. COM vill arrange for the laboratory to pick up samples at the
end of each day of sampling activities.

A record of the persons responsible for the integrity of the samples
between the time they are collected, and the completion of laboratory
analysis vill be kept on a chain-of-custody record. Enseco-East forms vill
be used vhen shipping sample containers and blanks to the field sampling
team. COM forms vill be used vhen shipping samples to the laboratory for
analysis. Figure 6-1 provides a copy of the COM chain-of-custody form.

The completed chain-of-custody form vill display the following information
as a minimum:

o Project name (Sharkey Landfill)

o The sample code indicating the station number, media, etc. as
previously described

o Numbers and volumes of sample bottles in cooler

o A brief description of the sample location

o Signature of sample manager (responsible for packaging the
samples)

o The data and time of collection

o Signatures of the individuals involved in the sample transfer,
and the date and time of transfer

The forms include copies so that four forms are completed simultaneously.
The sampler is responsible for the samples until custody is relinquiched to

6-4
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the laboratory. When the samples are relinquished, the sampler vill retain
the last copy of the form. The original and the remaining copies vill
remain vith the samples. The original vill be returned to COM vith the
sampling results, maintaining a complete record of the chain-of-custody.
Care vill be taken that all four copies are legible. If additional
duplicate sheets are required, the person relinquishing the samples is
responsible for making reproductions.

Enseco-East vill maintain internal chain-of-custody to clearly trace the
movement of each sample through the laboratory. Laboratory chain-of-custody
procedures are provided in Enseco-East Standard Operating Procedures, see
Quality Assurance Project Plan.

(656)
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7.0 DOCUMENTATION

All project documentation vill be maintained by BRISC and COM. The main
project file vill be kept at the BRISC office in Oradell, New Jersey, in a
documentation of the environmental sampling and treatability testing vill
be maintained by COM at their Edison, Nev Jersey, office. This
documentation vill be transferred to BRISC at the conclusion of the
project.

7.1 FIELD NOTEBOOKS

Field notebooks vill be used to document all data collection activities
performed at a site. As such, entries vill be descriptive and detailed so
that a particular situation can be reconstructed vithout reliance on the
collector's memory.

Field notebooks vill be bound books vith consecutively numbered pages.
Notebooks vill be permanently assigned to personnel during field acti-
vities, but vill be stored in the project file vhen not in use.

The cover of each notebook contains the following information:

o Person and organization to whom the book is assigned

o Book number

o Project name

o Start date

o End date.

A general description of all activities vill be entered into the logbook
each day of field vork. At the beginning of each day's activities the
data, start time, veather, all field personnel present, level of personal
protection being used on site, and the signature of the person making the
entry are recorded.

7-1



All measurements and information on the collected samples are recorded.
All entries should be made in black pen only. Incorrect entries vill be
crossed out vith a single strike mark and initialed. Entries should be
organized into easily understandable tables wherever possible.

At each station vhere a sample is collected or a measurement made, a
detailed description of the location of the station, along vith the time of
sampling, depth interval (if appropriate), sample description and volume
sample designation number and number of containers is recorded. In addi-
tion, the container lot number, type of analysis, preservative (if approp-
riate) and date of shipment are recorded. Sample numbers are assigned
prior to going on-site.

Duplicates, which receive an entirely separate sample number, are noted
under the sample description. All field equipment used during the days
activities is identified, along with the date of calibration. Significant
field notebook entries (samples collected, significant observations) must
be countersigned by the On-site Coordinator.

7.2 DOCUMENTATION FORMS

Typed forms may be used to document certain types of field activities, such
as the collection of drawdown measurement during pump tests, monitoring
well construction and stratigraphic and lithologic information. These
forms will be signed and dated by the person collecting the data. All
forms will be kept in a temporary project file on-site while the field work
proceeds. At the conclusion of field work, all forms will be transferred
to the main project file until such time as the entire file is transferred
to the NJDEP.

7.3 PROJECT GUIDANCE DOCUMENTS

Signed copies of the Interim Monitoring Plan, Quality Assurance Project
Plan, and Health and Safety Plan for the Sharkey Landfill design project
will be maintained in a temporary onsite project file. The file will be
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located in the field trailer, so that these documents may be referenced at
any time by members of the field crev, or reviewed by an NJDEP auditor.

(657)
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8.0 PERFORMANCE OF SYSTEM AUDITS AND FREQUENCY

8.1 FIELD ACTIVITIES

Internal audits of field sampling, preservation, shipping and equipment
cleaning procedures may be conducted during the course of the project under
the supervision of the Quality Assurance Officer. Actual field audits may
be performed by the COM QA Manager and reported to the project QA officer.
Audits, if conducted, vill be during actual field operations and may or may
not be scheduled. The standardized form for the field audit is contained
in the Field Related Quality Assurance Audit Checklist shown in figure 8-1.

A vritten report of the results of this audit along vith (as necessary) a
notice of nonconformance is submitted to the:

o Quality Assurance Officer

o Site Project Manager

o On-site Coordinator

o Contract Manager

Corrective action, if any, vhich may be taken as a result of the audit vill
be documented in the project files. To complete an audit, the auditor must
submit a summary of the findings. The vehicle for submitting this summary
is the Quality Assurance Notice (figure 8-2).

A completed Quality Assurance Notice shall be submitted to the Quality
Assurance Officer. This notice shall indicate the completion of the audit;
any identified nonconformance or deficiencies; corrective action taken;
follow-up review of corrective action; and final recommendations concerning
continued operation.

8.2 LABORATORY ACTIVITIES

Laboratory audits are the responsibility of the respective support
laboratory Enseco-East.
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8.2.1 INTERNAL QC AUDITS

Internal audits are periodically conducted by the QA department to evaluate
compliance vith the laboratories SOP. The audits involve an independent
check of the performance of the laboratory analysis to determine if the
appropriate analytical procedures are being closely followed.

All internal audits are kept on file by QA personnel and are used to check
for systematic problems. Precision, accuracy and control charts are kept
on all internal QC checks.

8.2.2 PERFORMANCE AUDITS

Several QA audit programs are performed on Enseco-East on a regular basis.
These audits currently include a yearly New Jersey Department of Environ-
mental Protection (NJDEP) certification for drinking water and water pollu-
tion parameters; and certification for non-potable water and solid waste in
the State of New York. These audits include the analysis of proficiency
samples as well as onsite lab inspections on a frequent basis.

(658)
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FIELD AUDIT CHECKLIST

Site No./Naae

Site Manager

NJDEP Manager

Auditor/Date

Field Activities to be Audited

Audit Location

Facility Contract

Personnel Contacted During Audit and Affiliation

E-l

CDM Figure 8-1

«*»*»** «*»»* ****. Reld Audit Checklist Form
ptan/wrc 4 m*n*g0rr»ni eontuMants

__________________________p__________________ Sh«rfc»y LandTiB R»m»dial Design
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Y or N

A!O PREPARATION

1) What docuaentcs) is (are) relevant to this audit?
Title,'Cate/Seetion

SAMPLING
*

General Procedures
1) a. Does field crew have operating procedures for field

work onsite?
b. Xs health and safety documentation en site?

Health and Safety Assurance Manual
Site - Specific Health and Safety Plan

2) Were saapling locations selected as planned?
Xf No. explain_______

3) Were samples collected starting with the least likely
contaminated and proceeding to the most likely contaminated?
Remarks ________ _________

4) Was sampling equipment protected froa possible contamination
prior to sanple collection?
Xf No, explain _____'m_________:__________

5) Xf equipment was cleaned in the field, were described
procedures used?

Xf No, explain ____________________•

CM-IS E-2

Figure 8-1
(Continued)

_ ^ Field Audit Checklist Form»ngin*ors. •dtnffefs,
ptan/wrc I ma/upemenf consvttntt
________________________________________________Shafkey landfiTI Remedial Design

COM
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Y or N

6) What field instruments were used during this investigation?

7) Were field instruments calibrated as described?
If Mo, explain __________________;__________

8) Were calibration procedures documented in the field notes?
Remarks ______________________________

9) Were the saaples chemically field preserved?
If No. explain __________________________

10) Were the sanples iced?
11) Were sanples for selected parameters field filtered?

If Yes, list parameters and describe procedures. ______

Well Sampling

1) Was depth of well determined?
2) Has depth to water determined?
3) Were the above depths to water converted to water level

elevations common to all wells?
Describe how the depths were determined

4) Row was the volume of water originally present in each well
determined? _______________

CM-IS C-3

I m*nagerr»nt consut»nt$

Figure 8-1
(Coniinuvd)

SHarfcey landfill Remedial Design
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y or M

5) Kas the volume determined as described?
6) How was completeness of purging determined?

Volume Measure .
Time/Flow Kate ___
Cond./pH/T*ap _

7) Kas well purged to completeness point?
Remarks ___________________ '

8) Was • dedicated (in-place) pump utilized? _
If no. describe the method of purging (bailer - include type and
construction Material, pump - include type)____________

9) How were the samples collected?
Bailer___
Pump
Combination

Construction Material of bailer:

Design of bailer
Open Top____
Closed Top____
Other ———

10) If a pump was used, describe how it was cleaned before and/or
between wells. __

11) Kas the sample properly transferred from bailer to sample
bottle (i.e., was the purgeable sample agitated, etc.)?

12) Was the rope or line allowed to touch the ground?
13) Kas any wetted rope or line discarded after use at tach well?
14) How Many wells were sampled?

15) Who collected samples:

OX-15 t-4

CDM Figure 8-1
(Continued)

FieW Audit CheCkliSt F0rm

ma/upemvm consuttnts
. Shaifcey Landfill Remedial Design
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Y or N

16) Note any deficiencies observed during the collection of
well samples.

Surface Water Sampling
1) What procedures and equipment were used to collect surface

Water saaples?

Mho collected saaples?_
2) Did the saoplers wade in the streaa during sample collection?

If Yes:
Did the sampler face upstream while collecting sample?

(Did the sampler insure that sedinents were not collected
along with water sample?

3) Note any deficiencies observed during the collection of the
surface water saaples_______________________

Waste. Sludge, Soil/Sediment Sampling N/A

1) What procedures including equipment were used to collect soil/
sediment saaples?______________________________

2) Were the soil/sedi&ent samples well mixed prior to placing the
saaple in the saaple container?

3) Note any deficiencies observed during the collection of the
•oil/sediaent saaples__________________________

4) Total number of sanples collected̂
5) Saaple collector__________

OX-15 E-5

Figure 8-1
(Continued)

w—^ FWd Audit Checklist Form0ngm»»rt. sefenrfcfs.
planners A management eonivtanto

_____________________ ___ Sharfcey LandfBI R*m«dia! Design

COM
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Y or N

Other Sascljng
1) What ether types ef samples were collected during this investi-

gation?

2) What procedures were used for the collection of these samples?

Who collected saaples?

CM-IS E-6

CDM
»ngin*»n. ccfenffefs,

ptanrwn 4 tn*n»Q»m»ni contutantt

Figure 8-1
(Continued)

Field Audit Checklist Form

Sharttey Laixffin Remedial Design
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Y or N

QUM.m ASSURANCE/DUMm CONTROL

(Khile all of these QC procedures are not necessarily used,
please check on the specific techniques which were described
in the field protocols.)

1) Did the saapling personnel utilize any field trip blanks?
2) Did the saapling personnel utilize preservative blanks?

If Yes, to either of the above questions, list the type and
handling of the blanks_____________________'

3) Were any equipment blanks collected?

Xf Yes, list: ____________

4) Mere any duplicate samples collected?
Xf Yes, list the types (parameter coverage, etc.) and describe
their handling._____________________________

S) Were any spiked samples utilized?

Xf Yes. list the types (parameter coverage, etc.) and describe
their handling.____________________________

FIELD DOCUKSN1AT10N AND CKMK-Of-CUSTOOY

1) Were split saaples offered to the site owner or facility rep-
resentative?

2) Kas a receipt for saaples given to the site owner or facility
representative prior to leaving the site?

3) Were chain-of-custody records completed for all saaples?

CM-15 C-?

Figure 8-1
(Conlinuwl)

!̂ !!>̂ '/£!Ls «*/**» Reid Audit check|jst Form
pt*nn*a t mtntg»rr»nl cofitutints

_____________________________________Shatkey Landfill Remedial Design
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Y or N

4) Were sample tag numbers and laboratory traffic report fora
numbers cross referenced to chain-cf-custody forms?

5) were chain-of-custody fora numbers recorded in the field log
book?

6) Were all samples properly sealed at the ti«e of collection?
7} were samples kept in a secure place after collection?
I) Were all sample tags andtchain-of-custody fonts signed by

sample collector(s)?
9) Were sampling locations adequately documented?

If No. explain____________________________

10) Kas sampling retired to be documented with photographs?

If Yes. was a photolog maintained?
11) Were-the samples shipped to a contract laboratory?

If Yes:

Were the traffic report fores filled out properly?
Were the samples properly packed for shipment?

04-15 C-S

I
Figure 8-1
(ContnuwJ)

., ^ „, ^ FtoW Audit Checklist Formenvironmental »ngin**rt. •otonflfcti.
fanners 4 manapenwnr consulantf

_______________________________________ Shan\ey Landfnt Remedial Design

CDaVI <Co"'~-)
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?^SS^K> ̂ AuiSiffcoMPLEnorT :ii6f M f̂t̂ & l̂t̂

TVPP/DATEOFAUOrr

filTP UAMAREB-

AUDTT SUMMARY:

DEFICIENCIES FOUND:

CORRECTIVE ACTON TAKEN.COMMENTS:

AUDIT COMPLETED:
°*Tp-

AUDITOR

DATE:
OA DIRECTOR

OA FORM 3.0 1287

_ P*i~. Ir n A «%^^k. •î k. • M • rigure o-z
•^^•^B 1̂  Jl
^7 ^^, , . _«_ Audit Completion Notice Form*nvironm»nt*l »nQln*»n. tdtntists,
pt*nn*rt t mtnigermnt contufant$

Sharkty Landfill R«m*di«l Design
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9.0 CALIBRATION PROCEDURES AND PREVENTIVE MAINTENANCE

9.1 FIELD EQUIPMENT

Each piece of field equipment used for measuring, monitoring and analytical
purposes is calibrated and maintained periodically to assure accuracy
within specified limits. Calibration and maintenance procedures and the
frequency at which these procedures should be applied for field equipment
are detailed in CDM's Uncontrolled Hazardous Waste Site Investigation
Procedure Manual.

Where applicable, the instrumentation is calibrated using standard solu-
tions or standardized techniques. All calibration of field instruments is
performed by qualified personnel. The general procedures for equipment and
instrument calibration and maintenance as well as the specific procedures
that will apply to the Interim Monitoring Program are presented as appendix
B to this document.

The air sampling system will be calibrated before and after each sampling
event using either a wet test meter or bubble tube. The specific
procedures for the calibration of low volume air sampling systems are
described in appendix B to this plan.

CDM field equipment undergoes calibration and maintenance before and after
every field activity. If an instrument is to be in the field for longer
than two or three weeks, it shall be returned to the CDM equipment room to
undergo full calibration and maintenance.

A Field Equipment Status Report sheet is kept for each piece of field
equipment and kept in the Equipment Log Book. These sheets contain the
following information:

o Date of calibration and date of last maintenance.

o Data pertaining to above.

o Initials of agent performing calibration and/or maintenance.
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o Accuracy prior to and following calibration.

o Notations on equipment failures.

If the calibration schedule is not adequately maintained or accuracy as
reported in the instrument's specifications cannot be attained, the in-
strument is placed on "hold" and is unavailable for use until the specifi-
cations are attained. It is the responsibility of the COM Home Office
Equipment Manager to assure that all equipment is properly calibrated and
maintained and that proper documentation is kept.

9.2 LABORATORY EQUIPMENT

Calibration procedures and frequency for specific analytical equipment are
provided in Enseco-East's Standard Operating Procedures Manual (see the
Quality Assurance Project Plan). The procedures meet the requirements set
forth in the Regulations Governing Laboratory Certification and Standards
of Performance, NJAC 7:18-1.1 et seq., and in the most recent USEPA-CLP -
Statement of Work (SOW).

(659)
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10.0 SPLITTING OF SAMPLES

A discussion of the collection of split samples have not been included.
The need for split samples has not been identified at the time this Interim
Monitoring Plan vas prepared.

(660)
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11.0 TRIP/TRAVEL AND FIELD BLANK REQUIREMENTS

11.1 TRIP/TRAVEL BLANKS

Trip/travel blanks vill accompany the ground vater, surface vater samples
and air quality samples that vill be analyzed for TCL parameters. Trip/
travel blanks vill be analyzed for volatile organic compounds only. Blanks
vill not be prepared for conventional vater quality parameter analysis.
The blanks for both aqueous samples vill be prepared from analyte-free
vater. The analyte-free vater vill originate from one common source and
the physical location vithin the laboratory. The analyte-free vater vill
be the same as the method blank vater used by the laboratory. Containers
for aqueous samples vill be used for all blanks.

Trip/travel blanks vill accompany the environmental sample containers at
all times, from delivery from the laboratory through sample collection,
shipment to the laboratory, and sample analysis. The blanks vill be
handled in the same manner as the environmental samples at all times.
Blank vater vill be maintained at A°C while onsite and during shipment.

At this time it is anticipated that tvo trip/travel blanks vill be needed
for ground vater sampling, one trip/travel blank vill be needed for surface
vater sampling, and one trip/travel blank vill be needed for air quality
samples. This is based on an anticipated duration of one day for the
collection ground vater samples and one day each for the collection of
surface vater and air quality samples.

Trip/travel blanks vill be prepared at the laboratory and delivered to the
site on the following day, by laboratory personnel. If the blanks and
sample containers arrive in an acceptable condition, the environmental
samples vill be collected the same day that the containers are delivered to
the site. Samples and blanks vill be picked up and transported to the
laboratory, by laboratory personnel, at the end of each day of sampling.
In the case of ground vater sampling, the containers and blanks for the
second day of sampling vill be delivered vhen samples collected during the
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first day are picked up for transportation to the laboratory. This
schedule vill result in a holding time of one day in the field, for sample
containers and blanks.

11.2 FIELD BLANKS

Field blanks vill accompany ground water and surface vater samples that
vill be analyzed for TCL parameters. Field blanks vill be analyzed for the
same parameters as samples collected that day. Blanks vill be prepared for
analysis from from analyte-free vater.

Field blanks vill consist of tvo sets of identical sample containers. Bulk
shipments of blank vater vill not be accepted. One set vill be filled vith
analyte-free vater by the laboratory, and one set vill be empty. The
sampler vill prepare the field blank by pouring vater from one container
over a decontaminated sampling instrument (i.e., bailer, trovel), into a
matching container. The laboratory vill fill additional 40 ml VOA vials so
that the field blank for volatile organic analysis vill be filled vith
vater transported to the site in this type of container. The field blanks
vill accompany the environmental samples through shipment to the laboratory
and sample analysis. The blanks vill be handled in the same manner as the
environmental samples once they have been prepared in the field.

At this time it is anticipated that tvo field blanks vill be needed for
ground vater sampling and one field blank vill be needed for surface vater
sampling. This is based on an anticipated duration of tvo days for the
collection of ground vater samples and one day for the collection of sur-
face vater samples.

Field blank containers and vater vill be supplied by the laboratory and
delivered to the site vith the trip/travel blanks, and containers for the
environmental samples. If the shipment arrives in an acceptable condition,
the field blank vill be prepared during the day of sample collection and
transported to the laboratory at the end of one field day vith the environ-
mental samples and the trip/travel blank. Field blank containers and blank
vater for the second day of ground vater sampling vill be delivered at the
end of the first day of sample collection.
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12.0 HANDLING TIME IN THE FIELD

As discussed in section 11.0, Trip/Travel Blank and Field Blank Require-
ments, it is anticipated that one day, plus one night for the second day of
ground vater sampling of holding time in the field vill be necessary. This
will be accomplished as follows:

Day 1

o Trip/travel blanks prepared by laboratory

o Field blanks set up by laboratory

o Environmental sample containers and blanks packaged for
transport to the site by laboratory

Day 2

o Laboratory transports environmental sample containers and
blanks to site

o Sample manager inspects shipment for acceptability

o Environmental samples are collected (day 1), field blanks are
prepared, environmental samples and blanks are packaged for
shipment to the laboratory

o Custody of samples is transferred to laboratory personnel and
samples are transported to the laboratory for analysis at the
end of the day

o Sample manager receives blanks and containers for the second
day of ground vater sampling, inspects shipment, supplements
ice, and stored in a safe location overnight (see section
14.0)

Day 3

o Environmental samples are collected (day 2), field blanks are
prepared, environmental samples and blanks are packaged for
shipment to the laboratory

o Custody of samples is transferred to laboratory personnel and
samples are transported to the laboratory for analysis at the
end of the day

(662)
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13.0 DUPLICATE SAMPLES

Duplicate samples vill be collected for ground vater and surface vater
samples that vill undergo TCL analysis. Duplicate samples vill not be
collected for samples conventional vater quality parameter analysis.
Duplicate samples vill be collected for all air quality parameters. The
duplicate samples vill be given a unique sample number in order to provide
the laboratory vith true "blind" duplicates.

At this time it is anticipated that fever than 20 environmental samples of
each sample type (ground vater, surface vater, air quality) vill be col-
lected. Therefore, one duplicate sample for each sample type vill be
collected as part of this program.

The duplicate samples of ground vater vill be collected by dividing each
bailer of veil vater betveen duplicate sample containers. The four 40 ml
vials for volatile organic analysis vill be filled from the first bailer,
if sufficient volume is present. If sufficient volume for this purpose is
not collected in the first bailer, tvo duplicate vials vill be filled, and
the remaining tvo vials vill be filled from the top of the second bailer.
The remaining duplicate sample containers vill be filled by splitting each
bailer volume betveen the duplicate containers.

Duplicate sampling of surface vater vill depend on the sample collection
•ethod. Duplicate sample containers vill be filled, simultaneously, or by

•^
alternating betveen duplicate containers for individual analyses vhen
samples are collected directly into the sample containers. Duplicate
samples collection vith a pond sampler vill be similar to the method for
ground vater sampling. The four 40-ml vials for volatile organic analysis
vill be filled from the first sampler of vater if sufficient volume to
present. If sufficient volume is not collected in the first grab sample,
tvo duplicate vials vill be filled, and the remaining tvo vials vill be
filled from the second grab sample. The remaining duplicate sample con-
tainers vill be filled by splitting each grab sample betveen duplicate
containers.
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At a minimum, duplicate air quality samples will be taken at each sampling
site to ensure that a sample vill be available for analysis. The purpose
of these duplicate field samples is twofold: (1) if a sample is lost,
either during shipping or laboratory analysis, then the field duplicate
serves as a back-up sample, and (2) for quality assurance purpose duplicate
pairs should be periodically analyzed by GC/MS to establish the precision
of the sampling technique. Duplicates vill be collected at different air
flov rates to identify potential interferences arising from the sampling
equipment or absorbent media.

(663)
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14.0 SAMPLE STORAGE REQUIREMENTS

OA/OC blanks, sample containers, and all environmental samples, once
collected, vill be preserved at a temperature of approximately 4*
centigrade while they are in the field or being transported between the
site and the laboratory.

The OA/OC blanks and environmental sample containers vill be logged in by
the sample manager when they arrive onsite. The condition of the ice will
be checked, and supplemented if necessary. All containers will be removed
from the coolers for a period so that labels bearing the appropriate infor-
mation can be affixed. Trip/travel blanks will be returned to the cooler
so that they can be transported to the environmental sample locations.
Field blanks will be removed, labeled, prepared and returned to a cooler.
Containers for the environmental samples will be held in a central location
once until the sample is collected. The sample containers will be trans-
ported to the sample location in a cooler with ice, removed to collect the
sample and returned to the cooler as soon as the sample is collected.

If the sample location cannot be easily accessed by a four-wheel vehicle,
or if the sample container requires more than a cursory whipe down the
sample containers may be held outside of a cooler for a period of time. In
this case, the samples will be placed on ice as soon as possible. Neither
access or contamination of the outside of the sample container is anti-
cipated to be a concern at this site. However, in the event that such
problems do arise, sample collection is currently scheduled for late winter
or early spring and the ambient temperature is anticipated to be close to
4* centigrade.

The samples and blanks will be repackaged before shipment to the labora-
tory. The ice packages vill be inspected and supplemented at this time to
provide for the required temperature during shipment.

The blanks and sample container shipment for the second day of ground water
sampling will be inspected when receiving and the ice will be supplemented
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if necessary. The coolers will be stored in a locked field vehicle or at
the field trailer, if security i* sufficient, until the second day of samp-
ling. The ice vill be inspected and supplemented the next morning. The
coolers vill not be stored in a vehicle or area that Bay introduce a poss-
ible source of outside contamination such as gasoline, or decontamination
solvents.

(664)
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15.0 FIELD AUDIT SCHEDULING

Under the present project schedule, it is anticipated that BRISC vill be
able to provide the NJDEP with the required fourteen days notice following
approval of the Inter!* Monitoring Plan, and the Quality Assurance Project
Plan, and prior to Mobilization for the first round of interim Monitoring.

(665)
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Procedure: 6600001
Revision: 0
Date: 3/85
Page: 1 of 3

EQUIPMENT AND INSTRUMENT CALIBRATION AND MAINTENANCE,

1.0 INTRODUCTION

The general guidelines for calibrating and maintaining instruments and
monitoring equipment are presented in this document.

2.0 CALIBRATION AND MAINTENANCE PROCEDURES

Calibration and Maintenance procedures are documented for each piece
of equipment affecting quality. Calibration and maintenance
procedures are developed based on manufacturer's specifications and
are retained in the Site Investigation Procedures Manual. These
procedures include, but are not limited to:

1. Equipment identification (name) and description.
2. Equipment specifications.
3. Calibration and/or maintenance schedule.
4. Equipment necessary to accomplish calibration (where applicable).
5. Procedure for calibration and/or maintenance.

3.0 CALIBRATION LABEL

Instruments requiring calibration and/or maintenance have •
prominently displayed sticker containing the following information:

1. Date of calibration and/or maintenance.
2. Next due date for calibration and/or maintenance.
3. Initials of person performing calibration and/or maintenance.
.4. Span gas and concentration(s) (if applicable).
S. Span or sensitivity setting (if applicable).

ARft-2
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4.0 EQUIPMENT LOG BOOK

An equipnent log book is issued to record the life history of each
•easuring and testing device used in activities affecting quality.
This book is a three ring binder in which individual records for each
piece of equipment are maintained. A fora such as F6101 or •
reasonable facsimile should be used to maintain the calibration and
maintenance record. The record should include:

1. Equipment identification (name) and control number.
2. Date of calibration and/or maintenance.
3. Condition of equipment.
4. Activity performed on instrument (calibration and/or maintenance).
5. Adjustments made and accuracy of equipment prior to and following

calibration (where applicable).
6. Record of equipment failure or inability to meet specifications

(where applicable).
7. Initials of person performing calibration/maintenance.
8. Next due date for calibration and/or maintenance.

5.0 CALXBRATIGtyttAINTEWNCE FORM

An instrument specific calibration/maintenance form will be developed
to record data relating to each individual calibration/maintenance
•vent. A single form will be used for each calibration/maintenance
event. In addition to the data recorded in the
calibration/maintenance log, the following items should also b»
included in the instrument specific form (where applicable).

1. Calibration calculations and curves.
2. Span gas type and concentrations.
3. Span or sensitivity range settings.
4. Specifics on repairs and parts replaced, added, or removed.

AR8-2
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5. Instrument's overall condition.
t

6.0 FIELD CALIBRATION

As part of normal field operations, some instruments require
calibration prior to, during, and/or after field use. This field
operation calibration should remain separate from pre-field
calibrations and should not be used as a substitute for standard
calibration activities. Field calibration should be recorded in field
log books or on field fonts as part of the normal field data
collection process. Field calibration records should not be included
in the history log.

7.0 INSTRUMENTS NOT IN COMPLIANCE

If the calibration schedule is not adequately maintained, or if
accuracy as reported in specifications cannot be attained for a
specific instrument, that instrument is labelled 'BOLD" and is
unavailable for use until it is repaired and specifications are
attained.

AR8-2
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Revision: 0
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CALIBRATION PROCEDURE FOR THE HNu PI 101

1.0 INTRODUCTION

1.1 Content

This procedure presents the steps required to calibrate the Bfu
Model PI 101 photoionization analyzer. This instrument should be
calibrated after each field use or prior to each field use if the
instrument has not been calibrated during the previous 14
calendar days. The principle of detection and operating
procedures are described in Procedure 5607001. This procedure

,"—-• presents calibration steps only.
C

1.2 Equipment

o Calibration Gas (2 ranges)

Low range 0-20 ppn and Kid range 20-200 ppm Xsobutylene gas
for standard field operation when contaminants are unknown or
a mixture of gases is present. Xsobutylene is the gas used
for general calibration because of the instrument's relatively
high sensitivity to it and the non-toxic nature of the gas.

Note: A specialty gas may be required if a single atmospheric
contaminant is present and the contaminant has a sensitivity
different from that of the calibration gas. See procedure for
5607001 for a discussion on specialty calibration.

o Tubing and fittings (See Figure 1).A
o Rotomoter or bubble flow meter.
O Calibration form F6264.

o Table 1 for ionization potentials for compounds of interest.

M*-4
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»6*Ext«nsttn Probe

• Photoorazaton Probi
CSensor)

FIGURE 1 RECOMMENDED CALIBRATION PROCEDURE FOR PHOTOIOHIZATION ANALYZER
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TABLE 1 RELATIVE SENSITIVITIES FOR VARIOUS GASES
(10.2 eV Lanp)

Species
Photoionication
Sensitivity*

p-xylene
•-xylene
benzene
toluene
diethyl sulfide
diethyl amine
styrene
trichloroethylene
carbon disulfide
isobutylene
acetone
tetrahydrofuran
•ethyl ethyl ketone
•ethyl isobutyl ketone
cyclohexanone
naptha (85% aronatics)
vinyl chloride
•ethyl isocyanate
iodine
•ethyl nercaptan
dimethyl sulfide
allyl alcohol
propylene
•ineral spirits
2,3-dichloropropene
cyclohexene
crotonaldehyde
acrolein
pyridine
hydrogen sulfide
•thylene dibroadde
n-octane
acetaldfchyd* oxiae
hexane
phosphine
heptane
allyl chloride (3-chloropropene)
•thylene
•thylene oxide
acetic anhydride
a-pinene
dibroDochloropropane
•pichlorohydri
nitric oxide

11.4
11.2

10.0 (reference standard)
10.0
10.0
9.9
9.7
8.9
7.1
7.0
€.3
€.0
5.7
5.7
5.1
5.0
5.0
.5
.5
.3
.3
.2
.0
.0
.0
3.4
3.1
3.1
3.0
2.8
2.7
2.5
2.3
2.2
2.0
1.7
l.S
1.0
1.0
1.0
0.7
0.7
0.7
0.6
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TABLE 1 REIATIVE SENSITIVITIES FOR VARIOUS GASES
(10.2 ev Lamp) (Continued)

Photoioniration
Species Sensitivity*

b-pinene 0.5
citral 0.5
anoonia 0.3
acetic acid 0.1
nitrogen dioxide 0.02
•ethane 0.0
acetylene 0.0

•Expressed in ppn (v/V).

JUB-4
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2.0 CALIBRATION PROCEDURE

2.1 CDK employs a two-point standardization procedure to facilitate
proper instrument calibration over the 0-20 ppm and 20-200 ppm
operating ranges. Two distinct Mixtures of the calibration gas
(isobutylene) in air are used. Each mixture should give a 3/4
scale deflection in its respective operating range.

2.2 Instrument Setup.
1

2.2.1 Remove Instrument cover by pulling up on the side straps.

2.2.2 Prior to calibration, check the function switch (Figure
2) on the control panel to make sure it is in the
OFF-positon. The probe nozzle, is stored inside the
instrument cover. Remove cover plate by pulling up on
the pins that fasten the cover plate.

2.2.3 Remove the nozzle from the cover. Assemble probe by
screwing nozzle into casing.

2.2.4 Attach probe cable to instrument box by inserting 12 pin
interface connector of the probe cable into the connector
on the instrument panel. Hatch the alignment keys and
insert connector. Turn connector in clockwise direction
vntil a distinct snap and lock is felt.

2.2.5 Turn the function switch to the Battery Check position.
When the battery is charged, the needle should read
within or above the green battery arc on the scale plate.
If the needle is below the green arc or the red LED light

SHA O02 2O20
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Battery Cheek
Aaeiton

M-Vbitage
Warlock

Ranges (ppmj

Zero Adjustment

Output
WVDCl

t2 Pin Intertaoa Connecter
between readout un* and

FIGURE 2 CONTROL PANEL FEATURES
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cones on, the instrument should be recharged prior to
making any measurements. Implement step 3.0 to recharge
battery.

2.2.6 Turn the function switch to the ON position. In this
position, the UV light source should be on. TO verify,
gaze at the end of the probe for a purple glow. Do not
look directly at the lamp itself. If the lamp does not

on refer to maintenance step 4.1.2.

2.2.7 To cero the instrument, turn the function switch to the
standby position and rotate the zero potentiometer until
the peter reads zero. Clockwise rotation of the zero
potentiometer produces an upscale deflection while
counter clockwise rotation yields a downscale deflection.
(Note: no zero gas is needed since this is an electronic
zero adjustment.) If the span adjustment is changed
during instrument calibration, the zero should be
rechecked and adjusted. If necessary wait 15 to 20
seconds to ensure that the zero reading is stable.
Readjust as necessary.

2.3 Calibration Steps

2.3.1 Insert one end of T tube (Figure 1) Into probe. Insert
second end of probe into calibration gas in the 20-200
ppm range. The third end of probe should have the
rotometer (bubble**ter) attached.

2.3.2 Set the function switch in the 0-200 ppm rang*.
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2.9.3 Crack the valve on the pressured calibration gas
container until a slight flow is indicated on the
rotoaeter. The instrument will draw in the volume
required for detection with the rotoaeter indicating
excess flow.

2.3.4 Adjust the span potentiometer so that the instrument is
reading the exact value of the calibration gas.
(Calibration gas value is labeled on the cylinder).

2.3.5 Turn instrument switch to the standby position and check
the electronic zero. Reset xero potentiometer as
necessary following step 2.3.7.

2.3.6 Record on form F6264 all original and readjusted settings
as specified in the form.

2.3.7 Next, set the function switch to the 0-20 pen. Remove
the mid range (20-200 ppm) calibration gas cylinder and
attach the low range (0-20 ppm) calibration gas cylinder
as described above.

2.3.0 Do not adjust the span potentiometer. The observed
reading should be + 3ppm of the concentration specified
for the low range calibration gas. If this is not the
case, recalibrate the mid range scale repeating
procedures 3.3.1 to 3.2.7 above. If the low range
reading consistently falls outside the recommended
tolerance range, the probe light source window likely
needs cleaning. Clean window following step 4.1.3. When
the observed reading is within the required tolerances*
the instrument is fully calibrated.
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2.3.9 Complete forms F6264 and F6265 for the respective
instrument being calibrated.

3.0 BATTERY RECHARGING

3.1 Place plug on end of charger cable into jack on left side of
instrument case

3.2 Plug charger into 120V AC supply.

3.3 To ensure that charger is functioning, turn the function switch
to the battery check position. The meter should go upscale if
the charger is working correctly and correctly inserted.

3.4 The battery is completely charged overnight (ca, 14 hours).

3.5 When disconnecting charger, remove from 120 V AC before removing
1 mini phone plug.

4.0 TROUBLE SHOOTING AND MAINTENANCE

4.1 General Fault Determination and Correction

4.1.1 Battery level is low. Recharge if necessary implementing
step 3.0. If the battery will not recharge it will have
to be replaced.

4.1.2 DV lamp function. Gaze at sample inlet when mode switch
is on an instrument function position and observe for
purple glow of lamp. If the lamp does not glow in any of
the three instrument function positions, it may be burned
out and will have to be replaced. To replace the lamp:

ARS-4
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1. Turn the function switch to the off position and
disconnect the probe connector from the readout unit.

2. Remove the exhaust screw found near the base of the
probe (Figure 3).

3. Grasp the end cap In one hand and the probe shell in
the other and gently pull to separate the end cap and
lamp housing from the shell.

4. Loosen the screws on the top of the end cap and
separate the end cap and ion chamber from the lamp and
lamp housing. Care Bust be taken so that the ion
chamber does not fall out of the end cap and the lamp
does not slide out of the lamp housing.

5. Turn the end cap over in your hand and tap on the top
of it; the ion chamber should fall out of it.

6. Place one hand over the top of the lamp housing and
tilt slightly. The light source will slide out of the
housing.

7. Replace lamp with one of same energy source as the one
removed by sliding it into the housing. Note: the
amplifier board and instrument circuitry are
calibrated for one light energy source. Insertion of
a lamp of a different energy level will produce false
instrument readings.

8. Place the ion chamber on top of the lamp housing,
checking to ensure that the contacts are aligned.

9. Place the end cap on top of the ion chamber and
replace the two screws. The screws should be
tightened only enough to seal the "0" ring. Do not
overt!ghten.

10. Line up the pins on the base of the lamp housing with
the pins inside the probe shell. Gently slide the
housing assembly into the probe shell. Do not force
the assembly as it only fits one way.

11. Replace and tighten the exhaust screw.
12. Reconnect the 12 pin connector and turn instrument

mode switch to a function position. Check for glow of
lamp. If lamp still does not function the instrument
has an electrical short or other problem that will
have to be corrected at the factory.
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4.1.3 Instrument appears to be functional* but responses are
lower than expected or erratic. The window of the light
source may be dirty and need to be cleaned. To clean the
light source window:

1. Disassemble the probe assembly by repeating steps 1
through 6 under 4.1.2 above.

2. Clean the window of the light source using compound
provided with instrument and soft clean cloth.
Important: use cleaning compound on the window of the
10.2 eV lamp only. The cleaning compound may damage
the windows of the 9.5 and 11.7 eV lamps.

3. Reassemble the probe assembly repeating step 7 through
12 above.

4.2 Specific Faults

4.2.1 No meter response in any switch position (including BAIT
CSK)

1. Broken meter movement: Tip instrument rapidly from
side to side, fteter needle should move freely, and
return to zero.

2. Electrical connection to meter is broken: Check all
wires leading to meter and clean the contacts of
quick-disconnects.

3. Battery is completely dead: Disconnect battery and
check voltage with a volt-ohm meter.

4. Check 2 amp fuse.
5. If none of the above solves the problem, consult the

factory.

4.2.2 Heter responds in BAIT CRK position, but reads wro or
near sero for all others.

SHA O02
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1. Power supply defective: Check power supply voltages
per Figure 4. If any voltage is out of specification,
consult the factory.

2. Input transistor or amplifier has failed: Rotate zero
control; meter should deflect up/down as control is
turned. Open probe; both transistors should be fully
seated in sockets.

3. Input signal connection broken in probe or readout:.
Check input connector on printed circuit board.
Should be finely pressed down. Check components on
back side of printed circuit board. All connections
should be solid, and no vires should touch any other
object. Check all wires in readout for solid
connections.

4.2.3 Instrument responds correctly in BKTT CBK, and STBY, but
not in measuring

L
1. Check to see the light source is on (See Section

4.1.2).
2. Check high voltage power supply (see Figure 4).
3. Open end of probe, remove lanp and check high voltage

on lanp contact ring.
4. If high voltage is present at all above points, light

source has «ost likely failed. Consult the factory.

4.2.4 Instrument responds correctly in all positions, but
signal is lower than expected.

1. Check span setting for correct value.
2. Clean window of light source (See 4.1.3).
3. Double check preparation of standards.
4. Check power supply 180 V output. See Figure 4.
5. Check for proper fan operation. Check fan voltage.

See Figure 4.
6. Rotate span setting. Response should change if span

pot is working properly.
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0
0
0
0
0
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23
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4 19.4V
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-400V

0
0
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0
0
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0

GRD
GRD
GRD

f
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Figure 4 Power Supply PC Board
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4.2.5 Instrument responds in all switch positions, but is noisy
(erratic «*eter Bovenent).

1. Open circuit in feedback circuit. Consult the
factory.

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

4.2.6 Instrument response is slow and/or irreproducible.

1. Pan operating improperly. Check fan voltage. See
Figure 4.

2. Check calibration and operation.

4.2.7 Low battery indicator.

1. Indicator cooes on if battery charge is low.

2. Indicator also cones on if ionization voltage is too
high.
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CALIBRATION AND MAINTENANCE PROCEDURES
CENTURY SYSTEMS PORTABLE ORGANIC VAPOR ANALYZER MODEL OVA-128

1.0 INTRODUCTION

This procedure presents steps required to calibrate and maintain
the Bodel OVA-128 organic vapor analyzer. Specifications and
operating principles and procedures are presented in Procedure
,5607003.

2.0 CALIBRATION

2.1 General

v The OVA is capable of responding to nearly all organic conpounds.
However, the response will vary from compound to compound. The
responses of some compounds relative to methane, are presented in
Table 1. For precise analyses it is necessary to calibrate the
instrument to a specific compound of interest, particularly if
that compound contains elements other than carbon and hydrogen.
For general use, the instrument is calibrated to Methane.

Internal electronic adjustments are provided to calibrate and
align the electronic circuits. There are four such adjustments,
•11 located on the electronics board. One adjustment
potentiometer, R-38, is factory set and is used to set the power
supply voltage. Potentiometer R-38 thus should never be
adjusted. The remaining three adjustments, R-31 (XI), It-32
(JdO), and K-33 (XI00) are used for setting the electronic
amplifier gain for each of the three calibration ranges. Access
to the adjustments is accomplished by removing the instrument
from its case.

i
C^' ARS-6
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TABLE 1 - RESPONSE OF OVA TO HYDROCARBONS RELATIVE TO METHANE

Relative Response (%)

Methane . 100 (Reference)
Propane €4
N-butane 61
K-pentane 10°Ethylene 85
Acetylene 200

, Benzene 1501 Tolvene 120
Ethane 90
Acetone 60
Methyl Ethyl Ketone 80
Methyl Isobutyl Ketone 100
Methyl Alcohol 15
Ethyl Alcohol 25
Isopropyl Alcohol 65
Carbon Tetrachloride 10
Chloroform 65
Tri chloroethylene 70
Vinyl chloride 35

2.2 Methane Calibration

2.2.1 Equipment

o Calibration gas (75-90 ppm •ethane)
o T-tube assenbly

2.2.2 Instrument Startup

Start instrument by:

1. Hove PUKP switch to ON and check battery condition by
saving the INSTR switch to the BATT position.

AR8-6
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Recharge battery (section 3.0) if battery level is
low.

2. Hove INSTR switch to ON and allow 5 minutes for
vanup.

3. Place instrument in vertical position and check flow
rate.

4. Open the Hj 2MK VALVE and Hj SUPPLY VALVE.

5. Depress Ignitor button for 6 seconds or until hydrogen
ignites, whichever is shorter. If hydrogen fails to
ignite, wait 2 minutes and attempt to ignite hydrogen.

6. Once lit, wait 5 minutes for instrument to stabilize
before starting calibration procedure.

7. Open instrument cover to expose circuit board.

2.2.3 Calibration

* Calibration should be performed in a well ventilated area.

1. Set CALIBRATE switch to X10.

2. For methane calibration the GAS SELECT control should
be set to 300. Check to ensure that this control is
set at 300.

3. Adjust meter reading to zero by rotating the Calibrate
ADJUST (zero) knob.

4. Attach one end of T assembly to methane gas cylinder
and the other to the probe.

5. Crack open methane gas cylinder until a slight flow of
gas can be detected exiting the open end of the T
assembly.

6. Adjust trimpot R-32 on circuit board so that meter
reads the equivalent of the calibration gas
concentration. This sets the instrument gain for
methane with the panel mounted gain adjustment set at

s~^ 300.

AR8-6
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7. Close methane gas cylinder. Turn off H, SUPPLY VALVE
to put out flame. Wait for flameout alarm to sound to
ensure the flame is out.

6. Leave CALIBRATE svitch on the XIO position and use
CALIBRATE ADJUST (zero) knob to adjust meter reading
to 4 ppm.

9. Place CALIBRATE switch in XI position and, using
trimpot R-31 on circuit board, adjust meter reading to
4 ppm. This is the Bias Adjustment for the XI range.

10. Hove CALIBRATE switch to XIO position again. Use
CALIBRATE ADJUST (zero) knob to adjust meter to a
reading of 40 ppm.

11. Hove CALIBRATE switch to XI00 position and use trimpot
F-33 on circuit board to adjust meter reading to
40 ppm.

12. Hove CALIBRATE switch to XIO position and use
CALIBRATE ADJUST (zero) knob to adjust meter reading
to zero.

13. Unit is now balanced from range to range, calibrated
to methane, and ready to be placed in normal service.

14. Shut instrument down by ensuring that the R~ SUPPLY
VALVE and H2 TANK VALVE are closed and the INSTR and
PUMP switches are in the OFF position.

15. Record on instrument calibration label, calibration
date, gas, and initials of person performing
calibration. Remove old tag and replace it with
updated label. Fill out instrument history log form.

2.3 Calibration to Specialty Gas/Vapor

Primary calibration of the instrument is accomplished using *
known mixture of a specific gas or vapor.

2.3.1 Equipment

o Calibration (span) gas (75-90ppm of known gas or vapor)
o T-tube assembly

ARB-6
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2.3.2 Instrument Startup

Follow steps in 2.2.2 above.

2.3.3 Calibration

Calibration should be performed in a well ventiHated
area.

1. Set CALIBRATE switch to 10.

2. Adjust meter reading to zero by rotating the CALIBRATE
ADJUST (zero) knob.

3. Attach one end of T assembly to calibration gas
cylinder and the other to the probe.

4. Crack open calibration gas cylinder until a slight
flow of gas can be detected exiting the open end of
the T assembly. (Caution: if the calibration gas is
toxic or highly flammable, calibration should occur
underneath a hood.)

5. Adjust GAS SELECT knob on instrument until the meter
reads the same level as that of the calibration gas.

6. Turn off calibration cylinder and remove T assembly.

7. The instrument is now calibrated for the specialty
gas/vapor. All responses of the instrument should be
recorded relative to the specialty gas.

8. Calibration in the XI0 range by adjusting the GAS
Select knob automatically calibrates the instrument
for the XI and XI00 ranges. No further adjustments
•re necesary.

9. Shut instrument down by closing the a, SUPPLY VALVE
and H- TANK VALVE, and putting the XNSTR and PUKP
switcnes in the OFF position.

10. Record in instrument calibration label calibration
date, span gas and concentration, span setting, and
initials of person performing calibration. Remove eld

AR8-6
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tag and replace it with updated label. Pill out
instrunent history log.

3.0 PILLING OP HYDROGEN SUPPLY

The instrunent should be completely shut down for hydrogen tank
refilling. The refilling should be done in a ventiliated area. There
should be no potential igniters or flane in the area.

1. Attach filling hose to external source of hydrogen. Pure hydrogen
of 1.600 to 2.300 psi will be required.

2. Crack open valve on hydrogen supply, place FILL/BLEED valve on
hose in FILL position and purge hose for 2-3 seconds.

3. Close FILL/BLEED Valve (OFF position) and inmediately attach other
end of fill hose to instrunent fill connection and tighten the
connection.

4. Open supply valve external on hydrogen tank 1/2 to 1 turn. Set
regulator to 1.600 to 2,300 psi.

5. Open the REFILL Valve and the Hj Tank VALVE on the instrunent.

6. Place FILL/BLEED Valve in PILL position. The instrunent hydrogen
tank should now be filling.

7. The instrunent Hj Pressure Indicator should now indicate
instrunent tank pressure. This pressure should approximate that
of the external supply tank regulator gauge.

f. After the instrunent tank is filled, shut off:
a. The REFILL VALVE on the instrunent panel.
b. The PILL/BLEED Valve on the filling hose assembly.
c. The valve on the external hydrogen supply bottle.

9. The supply hose and internal lines on the instrunent now contain
hydrogen under pressure. To reduce this pressure to atmospheric
pressures
a. Turn PILL/BLEED valve to BLEED position until gas can no

longer be heard escaping.

ARS-6
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b. Turn FILL/BLEED Valve to FILL position to allow gas trapped in
the connective fittings to go into the hose assembly.

c. Turn FILL/BLEED Valve to BLEED position to bleed off this
pressure.

d. Turn FILL/BLEED Valve to OFF position. Keep valve in OFF
position.

10. dose Hj Tank Valve.
11. Remove fill hose from instrument. Any gas still under pressure

will escape as the connector is removed. Release of gas should
i only be momentary.
12. As a check of the integrity of the instrument's hydrogen supply

system, observe the H, TANK PRESSURE Indicator with the system
shut down. Release of internal pressure should not go down
rapidly. If there is a rapid decrease (greater than 350
PSXG/hour) with the instrument in shut down mode, there is a
significant leak in the H- supply system. If so, the instrument
should be returned to the manufacturer for repairs.

V—-v ;2
4.0 BATTERY RECHARGING

The battery should be recharged following each use of 4 hours or more,
or when the battery check indicator indicates need of a charge. Never
charge instrument in hazardous environment or when refilling hydrogen
tank.

1. Remove cover from battery charge part on instrument.
2. Plug charger BNC connector into mating connector on battery cover

and insert AC plug into 115 VAC wall outlet.
3. Hove battery charger switch to the ON position. The light above

the switch should illuminate.
4. Battery charge condition is indicated by the meter on the front

panel of the charger; meter will deflect to the right while
charging. When fully charged, the pointer will be in line with
the charged mark above the seal*.

5. Approximately 1 hour of charging time is required for each hour of
operation; 12 hours for complete charge. Do not charge for more

-*"" than 24 hours.

ARS-6
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S.O IMMNITNANCE

5.1 General

Section 6.0 of the Model OVA-128 Instruction and Service Manual
contains detailed maintenance and repair procedures for servicing
the OVA. These procedures are not repeated here. Equipment
managers are referred to the manual for repair of the OVA.

Equipment managers should be thoroughly familiar with instrument
operation before performing maintenance. It is essential that
all safety considerations regarding use and maintenance of this
instrument be understood. There should be no potential igniters
or flame in the area when filling, emptying, or purging the
hydrogen system and the instrument should be in shut-down mode.

5.2 Trouble Shooting

Table 2 presents common problems and corrective actions for
repairing the instrument.

€.0 REFERENCE

Foxboro Analytical. No date. Instruction and Sendee Manual,
Century Systems Portable Organic Vapor Analyzer Model OVA-128 (Ml
2R900AC).

ARS-6
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CALIBRATION AND MAINTENANCE PROCEDURE
YSI MODEL 33 S-C-T METER

1.0 INTRODUCTION

This procedure presents steps to calibrate and maintain the YSI Model
33 S-C-T meter. Operation principles, procedures, and equipment
specifications are presented in Procedure 5617002 and are not repeated
here.

2.0 CALIBRATION

2.1 Temperature

2.1.1 Temperature Knob Setting

It is possible for the temperature knob to become loose or
slip fron its normal position. In an emergency, the dial
can be repositioned. It mist be emphasized that this is
an emergency procedure only and that the instrument should
be returned to the factory for proper recalibration - at
the earliest opportunity.

To recalibrate the temperature setting:

1. Red line instrument and then place probe in sample of
known conductivity.

2. Read and record the temperature and conductivity of
the solution using appropriate settings. Leave probe
In solution.

3. Determine the salinity of the solution by running •
line vertically on Figure 1 until it intersects the
appropriate »C line. From this intersection, extend a
line horizontally to the left edge of the graph
(Figure 1). This determines the salinity of the
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Figure 1. Calibration Chart for Resetting Temperature Knob

4. Remove the *C knob switch to SALINITY, and turn the
control shaft until the meter needle indicates the
salinity value determined in step 3.

5. Switch to TEMPERATURE. If this temperature is the
same as step 2, continue. If not, repeat steps 1
through 5.

6. Place the knob on the control shaft - without turning
the control shaft - with the pointer at the sane
temperature as the meter reading. Tighten both sets
of screws securely. Care must be taken at this step
so that the shaft setting is not moved.

7. Return the instrument to the factory at the earliest
opportunity.

2.1.2 Tempertaure Probe/Instrument

To check the accuracy of the Probe/Instrument temperature
readingss

1. Place NBS traceable thermometer in solution with
thermometer and probe.

2. Place instrument in temperature mode after seroing and
red lining the instrument.
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3. After five minutes, compare temperature of thermometer
and instrument. If the instrument varies by +'1C, the
instrument should be returned to the factory for
calibration and maintenance.

2.2 Probe Cell Calibration

The YSI 13300 Series Cells are calibrated to absolute accuracy of
+ 1.5 percent based on a standard solution of 0.01 demol RC1. To
prepare this solution:

1. In a one liter flask, dissolve 0.745 grams of pure dry KCl
until the solution is one kilogram in weight.

2. Use Table 1 and the temperature of the water to determine the
conductivity of the solution just prepared. Note: Table 1
shows conductivity as if the distilled water was
nonconductive. Since even high purity distilled water is
slightly conductive, the measured conductivity will be higher
by an amount equal to the water's conductivity.

3. Place probe in solution and measure conductivity. The
conductivity of the solution plus the conductivity of the
distilled water should not vary from the meter reading by +
1.5%. If the reading is greater than 1.5%, clean the probe
and then recheck the conductivity. If after cleaning it is
not possible to measure the conductivity of the calibration
solution within + 1.5%, the probe and instrument should be
returned to the manufacturer for calibration and maintenance.

3.0 MAINTENANCE

3.1 Batteries

the batteries should be replaced either (1) when it is not
possible to red line the instrument* (2) after 200 hours of
operation, or (3) every € months to reduce the danger of
eorrosion due to leaky batteries.

AM-11
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To replace batteries, remove the six screws from the rear plate.
The battery holders are color coded. The positive (+ button) end
must go on red.

Use two "D" size alkaline flashlight cells (EVeready E95 or
equivalent).

3.2 Probe

3.2.1 Cleaning

Vtten the cell test indicates low readings, the probable
cause is dirty electrodes. Bard water deposits, oils, and
organic matter are the most likely contaminants.

TABLE 1 - CELL CALIBRATION DATA

Temperaturero

15
16
17
10
19
20
21
22
23
24
25
26
27
28
29
30

Conductivity
(umhos/cm)

1141.5
1167.5
1193.6
1219.9
1246.4
1273.0
1299.7
1326.6
1353.6
1380.8
1408.1
1436.5
1463.2
1490.9
1518.7
1546.7

JUtt-11
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For convenient normal cleaning, soak the electrodes for 5
minutes with a locally available bathroom tile cleaner
such as: "Bally, Tile, Porcelain, and Chrome Cleaner";
Johnson Wax "Envy, Instant Cleaner*} or Lysol Brand
•Basin, Tub, Tile Cleaner".

For storage cleaning, a 5 minute soak in a solution made
of 10 parts distilled water, 10 parts isopropyl alcohol,
and 1 part BC1 can be used.

Always rinse the probe in distilled water after cleaning
and before storage.

CM7X1QN: Do not touch the electrodes inside the probe.
Platinun black is very soft and can be scraped off.

If cleaning does not restore the probe performance,
re-platinizing is required.

3.2.2 Probe Replatinizing

1. Equipment required:

a. YSI 13140 Platinising Solution, 2 fluid ounce (3%
platinum chloride dissolved in 0.025% lead acetate
solution)

b. YSI Model 33 meter

c. 50 ml glass beaker or equivalent
d. Distilled water

2. Procedure
a. Clean probe as in section 3.2.1 - either method

AR8-11
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b. Place the cell in the beaker and add sufficient
YSZ 13140 solution to cover the electrodes. Do
not cover the top of the probe

c. Plug the probe into the Model 33 and switch to the
XI00 scale to platinize the electrode

d. Hove the probe slightly to obtain the highest
•eter reading and continue platinizing for the
appropriate tine shown below:
Heter Reading Tine
(unhos/cn) (minutes)

30,000 5
25,000 6
20,000 8
15,000 11
10,000 16

e. After the elapsed tine, remove the probe and rinse
in distilled water.

f. Return the solution to its container. Two ounces
of solution should be sufficient for 50
treatments.

3.2.3 Storage

It is best to store conductivity cells in deionized water.
Cells stored in water require less frequent platiniration.
Any cell that has been stored dry should be soaked in
deionized water for 24 hours before us*.

1

AR8-11
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CALIBRATION AND MAINTENANCE PROCEDURES HAAJCEBUCHLER pH STICK

1.0 INTRODUCTION

This procedure presents the steps for calibrating and maintaining the
BaakeBuchler pH Stick. Instrument operation principles and
procedures and specifications are presented in Procedure S617003.

2.0 CALIBRATION

2.1 Calibration Solutions

The instrument requires distilled water, a pH 7 buffer solution,
and a pB 4 buffer solution for calibration. To prepare the
buffer solutions, dissolve the buffer powders provided with the
instrument into the volume of distilled water specified on the
buffer powder packets. (Note: the manufacturer does not specify
whether buffer and pH 4 solutions, other than that provided, may
be used as substitute solutions).

The pH of the buffer and pH 4 solutions will vary with the
temperature of the solution. Use the table below to determine
solution pH based on temperature.

Temp
pal

o«c
4.00

10»C
4.00

20'C
4.00

25»C
4.01

30»C
4.02

40»C
4.04

50»C
4.06

pB 7 7.11 7.06 7.01 7.00 6.98 6.97 6.97

2.2 Calibration Procedure

The instrument requires calibration in the field prior to each
use. However, as a check of proper instrument function, the
Instrument should be periodically calibrated in the laboratory.

SHA O02 2O4&
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particularly if the instrument has been stored for an extended
period without use.

fo calibrate the instrument:

1. Remove the protective sheath and rinse the electrode in
distilled water.

2. Place the electrode in the pH 7 buffer solution, depress the
white operation button below the LCD display and allow the
reading to stabilize.

3. Adjust pH 7 control using the tool on the end of the
protective sheath. The pH 7 control is the upper tost white
control on the right side of the instrument. Adjust the pH
control until the meter reads pB 7.

4. Rinse the electrode in distilled water.
5. Place the electrode in pR 4 solution, depress the white

operation button, and allow the reading to stabilize.

6. Adjust the slope control (white control below pH 7 control on
the right side of the instrument) until the meter reads the
correct value of the pR 4 solution.

7. Rinse the probe in distilled water.
8. Repeat steps 2 through 7.
9. Record calibration on the instrument log form..
10. Store instrument properly.

3.0 WUNTDCSNCZ

3.1 Storage

To maintain high accuracy and to obtain a long electrode life,
the pfl stick must be stored correctly when not in use. Always
rinse the electrode in distilled water before replacing it in its
protective sheath. the electrode must not be let to dry out.

ARS-12
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Ibe absorbent pad at the botton of the sheath mst be kept
saturated with a pR 7 buffer solution. If this is not available,
distilled water can be used as a temporary measure. Replace
distilled water with buffer solution at the earliest possible
opportunity. Always place buffer (or distilled water) into
sheath following each use.

To retain accuracy and speed of response, the insulation of the
connectors on the electrode and the body nist be kept clean and
dry. This is best assured by not unnecessarily removing the
electrode from the body.

When not in use, place the pH stick in the wallet provided and
store in a dry place.

3.2 Electrode Cleaning

If rinsing the electrode in distilled water is not deeaed
sufficient to clean the electrode, it can be cleaned in a 11/10
BC1 acid solution. Following cleaning in the acid, the electrode
should be soaked in a pH 7 buffer solution for 24 hours before
rinsing. Record cleaning on instrument's log font.

3.3 Battery

normal battery life is in excess of 200 hours of continuous use.
Cells should be replaced at 2 year intervals or earlier if
exhausted (voltage per cell of less than 1.35V). Replacement
cells mast be mercury type V312H or direct equivalent. When
refitting cells, make sure they are refitted in the Manner
illustrated on the battery housing.

SHA O02 2048
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INSPECTION, CLEANING, MAINTENANCE AND
STORAGE OF RESPIRATORS

1.0 INSPECTION

1.1 INSPECTION FOR DEFECTS

The most important part of a respirator maintenance program is con-
tinual inspection of the devices. If properly performed, inspections
will identify damaged or malfunctioning respirators before they can be
used. The OSHA standard outlines two types of inspections.

- While the respirator is in use.
- While it is being cleaned.

In plants where the workers maintain their own respirators, the two
'" ' types of inspections become essentially one.

' 1.2 FREQUENCY OF INSPECTION

OSHA requires that 'All respirators be inspected before and after each
use" and that those not used routinely, i.e., emergency escape and
rescue devices, "shall be inspected after each use and at least
monthly ..." Obviously, emergency escape and rescue devices do not
require inspection before use. Records of inspections should be kept.

1.3 INSPECTION PROCEDURES

1.3.1 General
The OSHA standard states that the respirator inspection shall include
checking of:

- Tightness of the connections
- facepiece
- Valves
- Connecting tubes
- Canisters, filters or cartridges
In addition, the standard also states that the regulator and warning
devices on a SGBA shall be checked for proper function.
1.32 Field Inspection of Air-Purifying Respirators
Routinely used air purifying respirators should be checked as follows
before and after each use:

Mtt-3
SHA 002 2049
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1. Examine the facepiece for:
' a. Excessive dirt.

b. Cracks, tears, holes or physical distortion of •nape from
improper storage.

c. Inflexibility of rubber facepiece (stretch and knead to restore
flexibility).

d. Cracked or badly scratched lenses in full facepieces.
•. Incorrectly mounted full facepiece lenses, or broken or missing

mounting clips,
f. Cracked or broken air-purifying element holder(s), badly worn

threads of missing gasket(s), if required.

2. Examine the head straps or head harness for:
a. Breaks.
b. Loss of elasticity.
c. Broken or malfunctioning buckles and attachments.
d. Excessively worn serrations on head harness, which might permit

slippage (full facepieces only).

3. Examine the exhalation valve for the following after removing its
cover:
a. Foreign material, such as detergent residue, dust particles or

human hair under the valve seat.
b. Cracks, tears or distortion in the valve material.
c. Improper insertion of the valve body in the facepiece.
d. Cracks, breaks or chips in the valve body, particularly in the

sealing surface.
e. Hissing or defective valve cover.
f. Improper installation of the valve in the valve body.

4. Examine the air-purifying element for:
a. Incorrect cartridge, canister or filter for the hazard.
b. Incorrect installation, loose connections, missing or worn

gasket or cross threading in the holder.
c. Expired shelf-life date on the cartridge or canister.
d. Cracks or dents in the outside case of the filter, cartridge or

canister. Indicated by the absence of sealing materials, tape,
foil, etc., over the inlet.

5. If the device has • corrugated breathing tube, examine it for:
a. Broken or missing end connectors.
b. Hissing or loose hose clamps.
e. Deterioration, determined by stretching the tube and looking

for cracks.
€. Examine the harness of a front- or back-mounted gas mask for:

a. Damage or wear to the canister holder, which may prevent its
being held in place.

b. Broken harness straps for fastening.
ARft-3
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1.3.3 Atmosphere-Supplying Respirators

For • routinely used atmosphere-supplying device, use the following
procedures:
1. If the device is a tight-fitting facepiece, use the procedures

outlined under air-purifying respirators, except those pertaining
to the air-purifying elements.

2. If the device is hood, helmet, blouse or full suit, use the
following procedures:
- Examine the hood, blouse or full suit for rips and tears, seam

integrity, etc.
- Examine the protective headgear, if required, for general

condition with emphasis on the suspension inside the headgear.
- Examine the protective face shield, if any, for cracks or

breaks or impaired vision.
- Hake cure the protective screen is intact and secured correctly

over the face shield of abrasive blasting hoods and blouses.

3. Examine the air supply systems for:
- Integrity and good condition of air supply lines and hoses,

including attachment and end fittings.
- Correct operation and condition of all regulators, or other air

flow regulators.

1.3.4 Self-contained Breathing Apparatus (SQBKS

In addition to the above, fox SCBh units also determine that:
1. The high pressure cylinder of compressed air or oxygen is

sufficiently charged for the intended use, preferably fully
charged.

2. On closed circuit SCBA, a fresh canister of GO, (carbon dioxide)
sorbent is installed.

3. On open circuit SCBA, the cylinder has been recharged if less than
2SI of the useful service time remains.

All SCBAs are required to have a warning device that indicates when
the 25% level is reached. However, it is recommended that an
open-circuit SO» be fully charged before us*.
1.3.S Non-Routine Use of Air-Purifying or Atmosphere Supplyingbevices————————•————

Mhen air-purifying or atmosphere supplying devices are used
non-routinely, all the above procedures should be followed after each
use. OSR& requires that devices for emergency use be inspected once a

JWS-3
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Month and that *• record shall be kept of inspection dates and
findings for respirators Maintained for emergency use."

1.3.6 Defects Found in Field Inspection
Zf defects are found during any field inspection, two remedies are
possible. If the defect is minor, repair and/or adjustment Bay be
made on the spot. If it is Major, the device should be removed from
service until it can be repaired. (A spare unit should replace the
unit removed from service). Under no circumstances should a device
that is known to be defective remain in the field.

1.3.7 Inspection During Cleaning

Because respirator cleaning usually involves some disassenbly, it
presents a good opportunity to examine each respirator thoroughly.
The procedures outlined above for a field inspection should be used.
Respirators should be inspected after cleaning operations and
reassembly have been accomplished.

f-— OSHA requires, as part of an inspection program, that all respirators
be leak checked, a determination that the complete assembly is gas
tight. Follow field inspection procedures to examine the freshly
cleaned reassembled respirator.

2.0 CLEANING AND DISINFECTING

2.1 GENERAL

OSHA 1910.134 states 'routinely used respirators shall be collected,
cleaned and disinfected as frequently as necessary to ensure that
proper protection is provided ..." and that emergency use
respirators 'shall be cleaned and disinfected after each use.*
When used routinely, respirators should be exchanged daily for
cleaning and inspection. Where respirators are used only
occasionally, the exchange period could be weekly or monthly. Workers
Maintaining their own respirators should be thoroughly briefed on
cleaning and disinfecting them. Although workers may not be required
to Maintain their own respirators, briefing on the cleaning procedure
vill encourage their acceptance of a respirator by providing knowledge
of what is a clean, disinfected properly Maintained device. This is
particularly important where respirators are not individually
assigned.
Where respirators are individually assigned (a practice to be
encouraged), they should be durably identified to ensure that the

£1 worker always receives the same device. Identification markers Must
not penetrate the facepiece, block the filter, cartridge parts or
exhaust valves.

JWS-i
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In plants where a relatively small number of respirators are used, or
where workers clean their own respirators, the generally accepted
procedure is washing with detergent and warm water using a brush,
thoroughly rinsing in clean water, and drying in a clean place.
Precautions should be taken to prevent damage from rough handling
during this procedure.

In plants where large numbers of respirators are used, it is
recommended that a centralized cleaning and maintenance facility with
specialized equipment and personnel trained in respirator maintenance
be established.
2.2 RESPIRATOR DISASSEMBLY

The used respirators are collected and deposited in a central
location. They are taken to an area where the filters, cartridges or
canisters are removed and discarded. Canisters should be damaged to

/— prevent accidental reuse. If facepieces are equipped with reusable
, dust filters, they may be cleaned with compressed air in a hood. This
V prevents dust from getting into the room and affecting the respirator

personnel. If SCBA are used, tanks are removed and connected to a
charging station; the rest of the unit is sent to an area where the
SCBA regulator and low-air warning devices are tested. SCBA
facepieces are cleaned like air-purifying respirator facepieces.

2.3 CLEANING AND SANITIZING

The actual cleaning may be done in a variety of ways. It is
recommended that a commercial dishwasher be used. A standard domestic
clothes washer may also be used if a rack is installed around the
agitator to hold the facepieces in fixed positions. If the facepieces
are placed loose in the washer, the agitator may damage them. A
standard domestic dishwasher may be used, but it is not preferred
because it does not immerse the facepieces. Any good detergent may be
used followed by a disinfecting rinse or a combination
disinfectant-detergent for a one stop operation. Disinfection is not
absolutely necessary if the respirator is reused by the same person.
However, where individual issue is not practical, disinfection is
strongly recommended. Reliable, effective disinfectants may be made
from readily available household solutions, including:
a. Bypochlorite solution (SO ppm of chlorine) made by adding

approximately two milliliters of bleach (such as Chlorox) to one
liter of water, or two tablespoons of bleach per gallon of water.

,-— A two-minute immersion disinfects the respirators.

V. b. Aqueous solution of iodine (SO ppm of iodine) made by adding
approximately 0.8 milliliters of tincturt of iodine per liter of

Att-3
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i water, or one teaspoon of tincture of iodine per gallon of water.
Again, a two-minute immersion is sufficient.

Zf the respirators are washed by hand, a separate disinfecting rinse
•ay be provided. If a washing machine or dishwasher is used, the
disinfectant Bust be added to the rinse cycle; the amount of water in
the machine at that time will have to be measured to determine the
correct amount of disinfectant.
To prevent damaging the rubber and plastic in the respirator
facepieces, the cleaning water should not exceed 140V, but it should
not be less than 120 F to ensure adequate cleaning. In addition, if
ccenercial or domestic dishwashers are used, the drying cycle should
be eliminated, since the temperatures reached in these cycles may
damage the respirators.

2.4 RINSING

The clean and disinfected respirators should be rinsed thoroughly in
water (140 F maximum) to remove all traces of detergent and
disinfectant. This is very important for preventing dermatitis.

2.5 DRYING

The respirators may be allowed to dry in room air on a clean surface.
They may also be hung from a horizontal wire, like drying clothes, but
care must be taken not to damage or distort the facepieces. Another
method is to equip a standard steel storage cabinet with an electric
heater that has a built-in circulating fan, and to replace the solid
steel shelves with steel mesh.
2.6 REASSEMBLY AND INSPECTION

The clean, dry respirator facepieces should be reassembled and
inspected in an area separate from the disassembly area to avoid
contamination. The inspection procedures have been discussed; special
emphasis should be given to inspecting the respirators for detergent
or soap residue left by inadequate rinsing. This appears most often
under the seat of the exhalation valve, and can cause valve leakage or
•ticking.
The respirator should be thoroughly inspected and all defects
corrected. New or retested cartridges and canisters should be
installed, and the completely reassembled respirator should be tested
for leaks.
For SCBA devices, the facepiece should be combined with the tested
regulator and the fully charged cylinder, and an operational check
performed.
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3.0 NUNIBANCE AND REPAIR

The OSHA standard states that "replacement or repair shall be done by
experienced persons with parts designed for the respirator." Besides being
contrary to OSH& requirements, substitution of parts from a different brand
or type of respirator invalidates approval of the device.
Maintenance personnel must be thoroughly trained. They must be aware of
the limitations and never try to replace components or make repairs and
adjustments beyond the manufacturer's recommendations, unless they have
been specially trained by the manufacturer.
These restrictions apply primarily to maintenance of the more complicated
devices, especially closed- and open-circuit SCBA, and more specifically,
regulator valves and low pressure warning devices. These devices should be
returned to the manufacturer or to a trained technician for adjustment or
repair.

There should be no problems in repairing and maintaining most respirators,
,—, particularly the commonly used air-purifying type.
v An important aspect of any maintenance program is having enough spare parts

on hand. Only continual surveillance of replacement rates will determine
what parts and quantities must be kept in stock. It is desirable to have a
recording system to indicate spare parts usage and the inventory on hand.
4.0 RESPIRATORS STORAGE

OSRA requires that respirators be stored to protect against:
- Dust
- Sunlight
- Beat
- DC tr erne cold
- Excessive moisture
- Damaging chemicals
- Mechanical damage

Damage and contamination of respirators may take place if they are stored
on a workbench, or in a tool cabinet or toolbox, among heavy tools, greases
•nd dirt.

Freshly cleaned respirators should be placed in heat-sealed or reusable
plastic bags until reissue. They should be stored in a clean, dry location
•way from direct sunlight. They should be placed in a single layer with
the facepiece and exhalation valve in an undistorted position to prevent

^ rubber or plastic from taking a permanent distorted "set."

^ Air-purifying respirators kept ready for non-routine or .emergency use
should be stored in a cabinet with individual compartments.
ARS-3
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t
The storage cabinet should be readily accessible, and all workers should be
made aware of its location, as is done for fire extinguishers. Preventing
serious injury from the inhalation of a toxic substance depends entirely on
how quickly workers can get to the emergency respirators.

A chest or wall-mounted case nay be purchased from the respirator
Manufacturer for storing SCBA for use in emergencies. Again, the location
of SCBA should be well-known and clearly narked. Unlike fire
extinguishers, however, they should be located in an area that will
predictably remain uncontaminated. Putting on a SCBA in a highly
contaminated atmosphere such as Bight be created by massive release of a
toxic material may take too long a time to perform safely in that area.
Therefore, the first reaction should be to escape to an uncontaminated
area, then put on the SCBA, which should be located there, and re-entered
the hazardous area for whatever task must be done. Exceptions to this rule
may be encountered, and only a thorough evaluation of the process and
escape routes will permit a final decision about the correct storage
location for SCBA.
Respirators thus should be stored in a plastic bag inside a rigid
container, Ihe OSHA standard suggests that respirators be in their
original cartons, but this would provide only minimal protection fron
mechanical damage.

If the worker is trained adequately, he/she should develop a respect for
respirators which will be an automatic incentive to protect them from
damage. Besides providing better assurance of adequate protection, this
training will lower maintenance costs by decreasing damage.

5.0 REFDIBCES

•Source: Birkner, L.R. 1980. Respiratory Protection: A Manual and '
Guideline. American Industrial Hygiene Association

ARS-3
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INSTRUCTIONS FOR USE OF
KSA PORTABLE REGULATOR TESTER

1.0 INTRODUCTION

The KSA Portable Regulator Tester is a field operable testing device
which is used to check the performance of various regulators used on
breathing apparatus manufactured by KSA. The tester is used to verify
that important characteristics of the regulator remain within the
requirements that were specified at the time of manufacture. These
procedures can only be implemented by personnel certified by KSA to
test regulators.
Equipment: 1. Apparatus Air Supply for Regulator

2. Electrical Source of 110 Volts AC 60 Cycle for Tester
1.1 MARKINGS:

1. DO NOT use oxygen or test oxygen regulators or equipment on
this tester. Oxygen could ignite motor on regulator tester.

2. Air supply source connected to test regulator shall meet
Compressed Gas Association Commodity Specification for G-7.1
(Grade D or Higher Quality).

3. Use grounded 110 Volt AC 60 cycle electrical source only.

4. Do not remove back panel of tester with electric cord plugged
in or operate tester with back panel or covers removed.
Resistor (Item 17) gets hot enough to burn skin and terminals
on electrical components are not insulated to prevent shock.

5. Do not use fuse larger than 4 amp. slow blow.

6. Always attach the regulator to its appropriate air supply
source. NEVER attach low pressure airline regulators
(maximum 125 psig) to high pressure air supplies (•»»!••••
2250 psig) without an KSA Pressure Regulator.

7. Do not operate tester unless a test regulator is attached.
Operating the tester with an open connector will contaminate
the flow orifice and the flow gauge will eventually produce
Inaccurate readings. Cleaning and maintenance can be
minimized by this procedure. The only time tester should be
operated with an open connector is when calibration check
requires it. (Minimire this time).

AR8-6
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1.2 NOTES:
1. Set tester on level table. Zero both gauges before each use

by turning screw at bottom front of gauges with screwdriver
(pump must be off).

2. Calibrate and leak test. (See Regulator Tester Maintenance
section for procedures and frequency). The initial accuracy
of this tester, when shipped, is expected to be approximately
plus or minus 5%.

2.0 TEST PROCEDURE:

1. Identify the regulator to be tested by using Table 1, Table 2,
and Illustrated Parts Lists suplied with the apparatus.

2. Establish from Table 1 and 2 the flow characteristics expected
for the particular regulator being tested.

NOTE: Regulator part numbers do not specifically dictate what
the performance of that regulator might be. The type admission
valve, type lever assembly, demand type, or pressure demand type
must be determined as well as part number, since the regulator
may have been modified or updated. After establishing the flow
characteristics, determine the number on the tester flow gauge
which corresponds to the liter per minute flow. Obtain this from
the flow calibration chart on the cover of the tester.

3. Attach the regulator to its appropriate air supply source.
WARNING: DO NOT attach low pressure airline regulators to high
pressure air supplies.

4. Attach regulator to tester with the breathing hose used with the
breathing apparatus. Do not use extra lengths of hose. Mask
mounted regulators are connected directly to the tester.

5. Turn on air supply to regulator. Make sure pressure of supply is
within range specified in table. Make sure cylinder and
main-line valves are fully open and by-pass valve closed.
CAUTION:
If disassembly of high pressure side of regulator is required for
any reason, turn air supply off and release pressure in regulator
disassembly.

6. Close valve on tester by turning clockwise.
7. Activate vacuum pump on tester with switch.

ARfl-6 SHA
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Table 1
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PERFORMANCE
LOW PRESSURE AIR-LINE REGULATORS (Maximum 125 PSIG)
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t. A. Demand Regulators
Cracking Pressure Test: Open VALVE on tester slowly and listen
for flow to start through regulator or watch for slight movement
of flow gauge indicator. The reading on the tester PRESSURE
GAUGE when flow starts, is the crack pressure.
Example No. Is Locate data for regulator 95160 in Table 1 and
carry out procedures 3 through 7 above. Open valve on tester
slowly. When flow starts, pressure gauge on tester reads -0.2
inches of H20. Therefore, crack pressure is -.2. This is
acceptable since -0.5 max. is allowable.
Example No. 2: Using a 95160 regulator, flow starts when
pressure gauge reads 0. This is acceptable since the requirement
is -0.5 mftyiaa.
Airflow Performance Test: Open VALVE on tester and adjust until
the minimum required flow is registered on the PLOW GAUGE. The
pressure on the PRESSURE GAUGE should fall within the specified
range in column titled 'Acceptable Pressure Range*.
Example No. It Locate data for regulator 95160 in tables and
carry out procedures 3 through 7 above, if you have not already
done so. Open the flow valve on the tester. When flow gauge
reads 350 liters per minute, the pressure gauge reads -1. Since
requirements are 350 liters per minute minimum with •»»!>••• of 02
inches, the regulator is acceptable.
Example No. 2: Using a 95160 regulator with breathing tube, open
the valve on the tester until flow gauge indicates 350 liters per
minute. The pressure gauge reads +1.0. Since the minimum flow
requirement is 350 liters per minute and the pressure is between
•2.0 and +1.0 inches of water, the regulator is acceptable.
Because this regulator has positive pressure, it should be tested
Cor excess aspiration (see procedure 9).

•• B. Pressure Demand Regulator
Static Pressure Testt sake sure tester VALVE is closed. Air
supply to regulator must be on (cylinder valve completely open).
Turn REGULATOR MAIN-UNE VALVE completely open. Take static
pressure readings from PRESSURE GAUGE.
While measuring the static pressure, ensure the flexible breath-
ing hose is not bumped or moved. Open briefly and close the

-~- tester valve s number of times until a repeatable static pressure
setting is read on the tester PRESSURE GAUGE.
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Example No. It Locate data for regulator 95166 in tables. With
] diaphragm spring in place and cover installed, the static pres-

sure is obtained by opening and closing valve on the regulator
tester several times until a repeatable setting is read on tester
pressure gauge. A reading of +.8 occurs. This is acceptable
because of -0.8 to +1.5 is the requirement.
Airflow Performance Test: Open the Valve on tester until the
flow specified is registered on the FLOW GAUGE. The PRESSURE
GAUGE on the tester must read sero or positive. A NEGATIVE
READING IS NOT ACCEPTABLE. The positive reading can go no higher
than +1.5 inches of H20> for any flow from sero to the may i mm

i performance of the regulator.
Example No. It Locate data for regulator, Pt. No. 95166, in
Table 1. Open VALVE on tester until flow gauge reads 200 liters
per minute. The pressure GAUGE on tester reads +0.5. For this
regulator, the pressure gauge does not go to zero when flowing.
This regulator is good since it does not go negative and does not
exceed +1.5 inches for any flow.

9. Test for Excess Aspiration of Demand and Pressure Demand
Regulators: Disconnect breathing tube from tester and connect it
to the facepiece. Put on facepiece and test for proper fit.
Fully open the cylinder valve and main-line valve and inhale
deeply. Bold breath without exhaling so as to not create back
pressure. Flow fron regulator should stop. If it does not, the
regulator must be adjusted to correct this condition.

10. Xf any adjustments or repairs are required, the adjustments and
repairs must be made only by certified personnel who have been
trained in maintenance and repair of USA apparatus by an
authorised USA representative. ATTEXPTED REPAIRS BY NCNCERTIFiED
PERSCtttEL VOID ALL WARRANTIES. Certified personnel must follow
procedures set forth in KSA manual "Bow to Maintain and Repair
USA Air Masks* and/or "Testing and Repair Procedures'.
Note: Screw VALVE on tester to fully "off" position, before
closing cover. Close cover when tester is not in use to protect

3.0 REGULATOR TESTER

Check regulator tester for leaks and calibration about once each month
or every SO regulators tested whichever comes first or whenever
inaccurate performance is suspected. Check tester when first received
for possible shipping damage.
1. Testing Instrument for Leakst

A. Plug connection hole with stopper 19 (Item §52 in parts list).
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B. Make cure valve is closed (turn clockwise for closing).
C. Turn vacua pump on.
D. Open valve very slowly until pressure gauge reads negative 5

inches H20, turn valve off* then turn switch off.
C. Pressure gauge should take acre than 15 seconds to change one

inch between -5.0 and -3.0 inches H20, to have an acceptable
leakage rate.

2. Check Calibration of Instrument
A. Connect calibration orifice (Item 153) to connector port.
B. Hake sure valve is closed.
C. Turn vacuum pump on.
D. Open valve slowly comparing the following readings on pressure

gauge and the flow gauge. Set the pressure gauge needle to
the numbers on the following table and observe the flow gauge
readings.
Note: The pressure gauge numbers will vary with each
individual regulator tester. The user should check valves

. "~ supplied by USA with instrument and substitute accordingly.
0 I.I 2.3 3.3 4.3

FLOW GAUGE

If the flow gauge readings are more than 10% higher than
indicated above, the plumbing should be taken apart and the
orifice screen cleaned. The procedure should be as follows:
1 Unplug electric cord.
2 Remove back perforated cover (18 screws),
3 Remove hinged cover by removing 12 screws.
4 Remove top cover by removing 3 screws from each side.
5 Refer to attached sketch and proceed as follows:

Remove Item 11 (3 places), where it attaches to Items 8
and 16. The elastic tubing is stretched over the
connectors.

6. Onscrew Itea 8 from Item 10.
7. Remove two screws (Item 41), and clamp (Item 14).
t. Remove clamp (Item SI) and separate manifold (Item 16)

from hose (Item 36)•
9. Remove the elbow (Item 12) from manifold (Item 16)
10. Plush this section of pipe (Item 16) with water from the

•nd that attaches to the valve. By sighting through the
tube you can see when the screen orifice is clean.

11. Dry with clean air and reassemble system in reverse
order of disassembly.

OO2 2063
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12. Check for leaks and calibration as instructed in Section
1 and 2 of this Regulator Tester Maintenance segment.

13. Zf cleaning regulator tester does not aake the
instrument operate normally, it «ust be returned to
factory for repair and recalibration. Send it to:

4

Mine Safety Appliances Company
7S22 Heade Street
Pittsburgh, Pennsylvania 1S208
Kappatt Building 1102
A31M: Return Material Department

4.0 REJLXQCXS

USA (no date) Portable Regulator Tester. Part No. 46284S. Kine Safety
Appliances Coapany, Pittsburg, Pennsylvania.



Fro»: •RntlJologlcal
Envlronaentnl M o n i t o r i n g
Procedure*.* K n d J a t i o n
Services Inc.. May 1979.

AIR SAMPLER CALIBRATION PROCEDURE

Low Volume

Introduction
Air samples are collected 1n order to determine the concentrations of one
or wort airborne contaminants. To define a concentration, the quantity of
the contaminant of Interest per unit volume of air must be determined.
Accordingly, the sampling flowrate over time must be known. This data 1s
derived by calibration.
Each element of the sampling system should be calibrated accurately prior
to Initial field use. Protocols should be established for periodic recal-
1brat1on. since the performance of many flowneters will change with the
accumulation of dirt, corrosion, leaks and misalignment due to vibration
or shocks 1n handling, etc. The frequency of such recallbration checks
should Initially be high, until experience 1s accumulated to show that less
frequent calibration 1s adequate. **

Apparatus
Vet test meter or bubble tube (usually a one liter buret).
Accurate stopwatch. «
25 am German In-line filter holder.
Filters.1
3/8" tygon tubing.
Pumps to be calibrated.

Procedure - wet Test Meter
A wet-test avter (see figure 1) consists of a partitioned drum half sub-
eerged 1n t liquid (usually water) with openings at the center and periphery
ef each radial chamber. Air or gas enters at the center and flows Into an
Individual compartment causing 1t to rise, thereby producing rotation. This
rotation 1s Indicated by a dial on the face of the Instrument. The volume
measured will be dependent on the fluid level in the meter since the liquid
Is displaced by air. A sight gauge for determining fluid height fs provided
and the meter may be leveled by screws and a sight bubble which are provided
for this purpose.
There are several potential errors associated with the use of a wet-test meter.
The drum and moving parts are subject to corrosion and damage from misuse, there
1s friction 1n the bearings and the mechanical counter. Inertia must be over-
come at low flows (~1 RPM), while at high flows (A/3 RPM), the liquid might
surge and break the water seal at the Inlet or outlet. In spite of these factors,
the accuracy of the meter usually Is within one percent when used as directed by
the manufacturer.. . • .— «•
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1) Place the aeter en • fir* platform tnd level by adjusting the two front
legs until the spirit level bubble on the case top Is centered In the
bullseye. THIS LEVEL IS CRITICAL.

2) Fill the neter with distilled water through the thermometer port. For .
proper water level, the sight glass Indicator just Indents the meniscus.
Mote: To do precisely, the meter must be level, and the Inlet and out-

let disconnected from any other fixture.
Use the valve at the bottom of the sight glass for final adjustment
of water level.

3) F111 the manometer U-tube with distilled water to "0' at aldscale. Move
the scale up or down for the final "0" adjustment.

4) Connect the 1n-l1ne filter holder containing a filter1* 3 between the
meter outlet (back top of case) and the Inlet of the pump as shown In
FlgureTI
Mote: Minimize tubing length whenever possible.

1.1 •!



FIGURE 2. . Wet-icsl mcicr I it volume colibfOtion.

5) Enter appropriate data at the top of the "Air Sampler Calibration Data
Sheet", I.e. date. ID No. 1f necessary, pump no., rotameter setting, type
filter, and run tine (usually 5 Minutes).

6)

7)

Start the pump and pass air through the meter for several Minutes to
assure saturation of the water 1n the meter. While pumping, check all -
connections for leaks. Adjust the rotameter, placing the TOP of the
float to the desired setting. ——
Stop the pump and Mnually turn all meter pointers to zero. Check all
awter fluid levels. Adjust 1f necessary.
Start the punp and stopwatch simultaneously and flow for the desired
time (usually S Minutes). Check the rotaneter and adjust as necessary.
Stop the pump and stopwatch simultaneously.

10) Enter the run
tempera tu*
the volume

vn number fn columrwA, the barometric pressure and ambient
(from the barometer ) 1n columns B aad C respectively, and
pumped (from the meter) In column F.'

11) Repeat steps 7, 8, 9 and 10 twice more at this rotameter setting.
•

12) Calculate average pressure, average ambient temperature, and average
• flowrate by .the aquations «1vtn on the data sheet.



13) Make remarks as appropriate.
14) Additional calibrations should be made at lower rotameter graduations to

•How compensation for battery drain, filter blinding, etc. Accordingly,
repeat steps S through 13 at lower rotameter settings.

i
15) Repeat steps 4 through 14 for all additional combinations of filters and

filter holders.
16) Attach an adhesive label to the pump, listing the date of calibration.

The pump Is now ready for field use.

Procedure - Bubble Tube
Cylindrical air displacement meters with nearly frlctlonless pistons are
frequently used for primary flow calibrations. The simplest version 1s the
soap-bubble meter Illustrated In Figure 3. It utilizes a volumetric lab-
oratory buret whose interior surfaces are wetted with a detergent solution.
If a soap-filn bubble Is placed at the left side, and suction 1s applied at
the right, the bubble will be drawn from left to right. The volume displace-
ment per unit time (i.e.. flowrate) can be determined by measuring the time
required for the bubble to pass between two scale markings which enclose a
known volume.

Qo i(i)>mmmnG>»n
I t - S O A P •UtBLC

, TO NAMDa»if i»/*r on soutcu suit
Ffc. 3 Soap Oubbte Meter (from PHS Publ.

M14. IMS)

1) Connect the In-line filter holder containing a filter1* * between the
bubble tube (burct) tip and the pump Inlet as shown In Figure 4.
Mote: Minimize tubing length wherever possible.

S.I - 4



FIGURE '4 •-Bubble tub* lot volume eofibretien.

r.*

2) To a snail amount of water In a 400 nl beaker, add a little liquid detergent.
3) Start the punp and Innerse the large end of the buret In the detergent water

solution. Raise and lower the beaker several tines to generate bubbles 1n
the buret. Continue this operation until several bubbles have traversed the
entire length of the -buret.' * •

4) Inter appropriate data at the top of the *A1r Sampler Calibration Data Sheet*..
I.e.. date, ID no. 1f necessary, put? no., rotaneter setting, and type filter.

•

5) Adjust the rotaneter, placing the TOP of the float to the desired setting.5

C) With the stopwatch In one hand. Innerse the buret tnd to generate a bubble
as fn step 4. Quickly sight across the lower buret graduation, I.e. •0".
Vhen the bubble traverses this aurk. Start the stopwatch.



7) When the bubblefttra verses the upper buret graduation. I.e. "1000", stopthe stopwatch.1"
8) Enter the run number, the barometric pressure*, the ambient temperature,

the run tine, and the volume under columns A through C respectively.
9) Repeat steps 6 through 8 twice wort at this rotameter setting.
10) Calculate the average pressure, average ambient temperature and average

flowrate by the equations given en the data sheet.
11) Kike remarks as appropriate.
12) Additional calibrations should be made at lower rotameter graduations to

allow compensation for battery drain, etc. Accordingly, repeat steps 4
through 11 at several lower rotameter settings.

13) Repeat steps 1 through 12 for all combinations of flters and filter
holders.1

14) Attach an adhesive label to the pump, listing the date of calibration.
The pump Is now ready for field use.

•*.
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MOTES

1) The filters and In-line filter holders used for pump calibration must be
the same, type as those used In the field. If more than one filter or
filter holder type 1s used for field sampling, the pump must be calibrated
for each combination.

2) Low water level gives low meter readings and high water level gives high
eeter readings.

3) Assemble the filter/filter holder components as described 1n *A1r Sampling
Procedures. Low Volume*. Substitute an In-line holder for the open face
holder.

4) Completed examples of the *A1r Sampler Calibration Data Sheets* are attached
for reference.

5) For radon daughter and wranlum sampling, the highest flowrates possible are
usually desirable. In some cases, the flowrate 1s dictated by the contaminant
of concern, e.g. resplrable silica sampling flowrate must be 1.7 l/n1n.

6) Adjust and read the baroneter as per the Instructions accompanying same.
7) A small refinement can be made In a given final flowrate determination by

compensating for the meter/ambient pressure differential Induced by the filter
holderorlflce. As this correction generally amounts to less than 22 of the
flowrate, 1t Is not addressed 1n this procedure. If one desires to make this
correction, enter the meter fluid temperature and the manometer reading for
each run. Then, refer to Appendix B of the "Handbook of Radiological and
Environmental Sampling and Evaluation'Procedures.*
Further, If one desires to convert flowrates to standard conditions. I.e.
pressure • 760 an Hg and tenpenture • 273.H JC, collect data as above and
refer to Appendix B of the same handbook.

C) Calibrations should be performed at the approximate elevations of areas to
be sampled. Where factors affecting air density are known to be different *
from those during pump calibration, the following corrections can be applied:
1) For each 10°F drop In air temperature, subtract 1 percent from the Indicated •

sample volume,• • •
2) For each 0.5 Inch (Hg) Increase 1a barometric pressure, subtract 1 percent

from the Indicated sample volume, and
•

3) For each 500-foot decrease In elevation, subtract 1 percent from the Indicated
sample volume.

These correction factors are approximate, but are within the accuracy necessary
for the mil corrections usually required.

F~ ») Generally the bubbles will break near the buret tip and the soapy water will
• run back down the Inside of the buret. However, water can be drawn Into the
' tubing and, thus. Into the filter. This Bust be avoided. If 1t occurs,



replace or dry the tubing ind replace the filter.
10) Because of this volume limitation (usually one liter) the time measurement

accuracy Bust be quite high.
11) Experience has demonstrated that mst low volume air samplers powered on

Internal batteries require recalibratlon after every battery change, after
every ISO hours of use. or every 3 months, whichever occurs first.

f .1 •
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Column

AIR SAMPLER CALIBRATION DATA SHEET
(Wet Test Meter Method)
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APPENDIX B

REMEDIAL INVESTIGATION SAMPLE SUMMARY TABLES
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