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Mr. Dennis Byrne

Alameda County Department of Health Services (ACDOHS)
80 Swan Way, Room 200

Oalkland, CA 94621

Dear Mr. Byrne:

S0IL. REMEDIATION PLAN, 5800 CHRISTIE STREET, EMERYVILLE, GCALTFORNIA

As per our phone conversation, we are please that ACDOHS is willing to
take on the jurisdiction of the proposed soil remediation and closure
effort at the subject facility. McLaren is acting on behalf of Croley &
Herring Investment Company as the prime abatement contractor for the
subject work.

Attached please find a copy of the subject plan which includes previous
investigation data and the health and safety plan for your review and
consideration. We look forward to meet with you at the site on Thursday,
April 6, 1989 at 1:00 P.M. to get acquainted with the history and planned
activities at the facility.

Furthermore, the California Department of Health Services (Ms. Janis
Thomas) will be notified of the proposed activities as well as the
property owner of the adjacent parking lot (F. P. Lathrop Construction
Company) as to minimize exposure of organic vapor emission from the
proposed soil excavation activities. The Bay Area Air Quality Management
District will also be notified prior to the soil excavation activities.

We appreciate your prompt attention to this matter.

Sincepely,

Walter Loo, CEG
Principal Geohydrologist

040516T1

Attachment

980 Atlantic Avenus, Suite 100, Alameda, CA 94501 (415) 521-5200
Headquarters: 11101 White Rock Road, Rancho Cordova, CA 95670 (916) 638-3696
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1.0 INTRODUCTION

The site is a 0.82 acre property located on the southeast corner of
Christie Street and Shellmound Avenue in Emeryville, California (Figure
1-1). A one-story, 22,800 square foot industrial warehouse is the only
building 1located on the property. The building was constructed
approximately twenty (20) years ago. Croley and Herring Investment
Company (CHIC) purchased the property from Milligan Spika Company in 1980.
Space in the building is leased to various temants. All tenants have been
evicted as of January 1989, to clear the building for a new lease.
Concrete or asphalt slabs cover the entire site except for the alley to
the east of the building and a thin border between the building and
Christie and Powell Streets. These areas are unpaved.

The last tenants to occupy the building were Fisher Berkeley (a
manufacturer of communication equipment for health care applications),
Flexo Packaging (a manufacturer of printing plates for commercial
packaging applications) and Data Plus (a computer software firm). These
three tenants were evicted in late 1988/early 198%. Past tenants include
Milligan-Spika (a distributor of auto parts), CRT (a computer and office
machine repair business) and PRT (a distributor of phonograph records).
Fisher Berkeley was an original tenant.

F. P. Lathrop Company, a construction firm, owns the adjacent property to
the east. In the past F. P. Lathrop Construction used the property as its
corporate yard (Figure 1-2). Currently, a Sherwin-Williams wholesale
paint store and the California Department of Health Services leases it.

A Mobil gas station is located to the west of the site on the opposite
corner of Powell and Christie (Figure 1-2). A new shopping center, the
Powell Street Plaza, is located south of the site across Powell Street.
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FIGURE 1-2
SOIL BOREHOLE
LOCATION MAP
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2.0 SOIL CONTAMINATION

A soil investigation was conducted by Robert Gils Associates, Inc. (RGA).
A total of 17 soil borings (see Figure 1-2 for location) were drilled both
outside and inside of the building. The site assessment report prepared
by RGA is included in Appendix A. The following paragraphs are a summary
of RGA soil sampling program.

Present tenant activities were examined to determine sites of probable
soil contamination. The location of equipment, machinery and sites of
obvious surface contamination (i.e., splatter marks) are areas with the
potential for soil contamination and were therefore sampled.

An extendible hand auger, with a solid spoon coring device were used for
the actual sampling for the shallow holes (less than four feet). For the
deeper holes a mechanical rotary drill was used for the drilling and the
samples were taken with the solid spoon coring device. Soil cores are two
inches in diameter and six inches long and are contained in brass sleeves.
The sleeves are capped at both ends with aluminum foil and plastic caps
then wrapped with duct tape. Each core is assigned a unique number.
Cores were stored in an ice chest in the field and a refrigerator in the
office. A same day courier transported the samples to the laboratory.

Fireman’s Fund Insurance Companies Environmental Laboratory in Petaluma
(the name has recently been changed to Acculab) analyzed the samples.
This lab is certified by the American Industrial Hygiene Association (AIHA
#103) and by the California Department of Health Services (DOHS) to
analyze hazardous waste materials. EPA Method 8240 was used for samples
analyzed for solvents. EPA Methods 5020/8015/8020 were used for samples
analyzed for gasoline and BTEX".

Tables 2-1, 2-2 and 2-3 summarize the chemical analyses of the soil
samples and the organic compounds detected at various depths in the soil
borings. As indicated in Table 2-2, the soill containing significant
concentration of VOC compounds is limited to borings number 1, 2, 3 and
4 area.




3.0 GROUNDWATER CONTAMINATION

The RGA report indicated groundwater was first encountered at about 10 to
12 feet below grade for most soil borings. However, field observation in
open boreholes showed groundwater level at less than five feet below
grade. This may be iIndicative of slow recharge due to the presence of
Bay Mud.

Based on the presence of organic compounds in soil samples taken below the
groundwater table, 10 to 12 feet deep, (Table 2-1 through Table 2-3), and
field observation of an oily sheen in.open bor it is concluded that
the shallow groundwater“is~i4ke&y‘fE#E%EE;EﬁJ§?§§:?;ed organic compounds
of which the gasoline type compound may have been contributed from off-
site source.

A groundwater investigation and interim groundwater remediation plan will
be submitted under separate cover.
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TABLE 2-1

SUMMARY OF SOIL CHEMICAL ANALYSIS NEAR
F.P. LATHROP COMPANY GASOLINE TANK

Organic Compounds Concentration
Sample Depth " Detected (PPM)
6’ None Detected ND
11 Gasoline 3.2
11 Gasoline 5.4
Xylene 0.057
6




TABLE 2-2

SUMMARY OF SOTL CHEMICAL ANALYSTS NEAR
ALLEY WAY AND CLEANIRG TANK

Boring No. Sample Depth
1 40
6'
2 7!
12+
3 5
12’
4 2!5"
NOTE:

near the cleaning tank.

Organic Compounds
Detected

Carbon Tetrachloride
Ethyl Benzene
Toluene
1,1,1-Trichlorcethane
Trichloroethene
Zylenes

Teluene
1,1,1-Trichloroethane
Trichloroethene

Carbon Tetrachloride
1,1-Dichloroethane
Toluene
1,1,1-Trichloroethane
Trichloroethene

Carbon Tetrachloride
Toluene
1,1,1-Trichlorcethane
Trichloroethene
Basoline

Toluene
1,1, -Trichlorcethane
Trichloroethene

Toluene
1,1,1-Trichloroethane
Trichloroethene
Gasoline

Carbon Tetrachloride
Ethyl Benzene
Toluene
1,1,1-Trichloroethene
Trichloroethene

Borings #1, #2, #3, and #4 are located in the

Concentration
(PEFM)

23.
3.
1400.
190.
960.
8,

2O QQOOQOO

26.0
3.7

19.

12.
4.
87.
76.
160.

11,
56.
69.
93.
35.

Alley Way

[= Q= R = I o o

(=] = I = B o= R cCoOOoOMND =]

w o

.81
49
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TABLE 2-2
(Continued)

SUMMARY OF SOIL CHEMICAL ANALYSIS NEAR
ALLEY WAY AND CLEANING TANK

Organic Compounds Concentration
Boring No. Sample Depth Detected (PPM)
15 67 Benzene 0.053
Tetrachloroethene 0.0043
Toluene 0.0077
Xylenes 0.0042
127 Benzene 0.023
Ethyl Benzene 0.0026
Tetrachloroethene 0.0041
Xylenes 0.0050
16 6' Benzene 0.074
1,1-Dichloroethane 0.078
Ethyl Benzene . 0.0037
Toluene 0.027
Vinyl Chloride 0.150C
Zylenes 0.0053
12 Benzene 0.021
1.1-Dichloroethane 0.0045
Tetrachloroethene 0.0048
Toluene 0.011
Vinyl Chloride 0.078
Xylenes 0.0032
17 6' Benzene 0.0041
Chlorcethane 0.071
1,1-Dichlorcethane 0.003
Tetrachlorcethene 0.004
Toluene 0.0063
Vinyl Chloride 0.420
12 Non Detected ND
NOTE: Borings #15, #16 and #17 are located inside the building

formerly occupied by Fisher Berkeley.




TABLE 2-3

SUMMARY OF SOIL CHEMICAL ANALYSIS INSIDE FORMER
FISHER BERKELEY AND FLEX0 OFFICES

Organic Compounds Concentration
Boring No. Sample Depth Detected (PPM)

5 3r5n None Detected ND

6 3’ 1,1-Dichlorcethane 0.0076
Tetrachloroethene 0.034
Toluene 0.006
1,1,1-Trichloroethane 0.077
Trichloroethene 0.140
Zylenes 0.0049

7 3 None Detected ND

8 3r4m None Detected ND

9 2' Tetrachloroethene 0.012
Toluene 0.0032
Trichlorocethene 0.012

10 6'3" Toluene 0.004
1,1,1-Trichloroethane 0.0036
Trichloroethene 0.0091

11 4t ‘Toluene 0.0055
Trichloroethene 0.0086

12 2r Toluene 0.0028
Trichloroethene 0.0078

9




4.0 SOIL REMEDIATION PLAN

The proposed soil remediation plan includes excavation of contaminated
soil, and construction and operation of a treatment system to remediate
the contaminated soil. The work includes baseline sampling of the soils
during construction of the treatment system and before system start-up to
establish the soil contamination levels prior to commencement of
treatment. After treatment, sampling will also be performed to confirm
that the soils are clean. The treated soll will be declassified, a soil
closure report will be prepared, and the treatment system and soil will
be removed. Total soil volume to be remediated is expected to be less
than 100 cubic yards.

4,1 Excavation of Contamination Soil

In-situ contaminated soil will be excavated and stockpiled into a soil
treatment unit. Because the contaminated soill is in an area with
difficult access, a subcontractor specializing in tight access excavation
will be used.

The soil to be excavated is situated in a four foot wide alley way between
the east side of the existing building and the eastern property line,
along which there is a five foot high fence (Figure 1-2). Soil will be
excavated down to a depth of five feet below existing grade, along the
length of the alley way. This depth corresponds to the water table
elevation and the depth at which a six inch concrete slab was poured
during foundation construction. Because the excavation will ©be
immediately adjacent to the existing building foundation, soil will be
excavated in two phases to mitigate the possibility of foundation movement
due to removal of supporting soils. Each excavation phase will comsist
of removing alternating sections of soil. Each section of soil will be
approximately five feet long, 4 feet wide, and five feet deep. The first
phase of excavation-will be backfilled with properly compacted f£{11
consisting of imported sand/gravel, before the second phase of excavation
proceeds. Total volume of soil to be excavated is expected to be than 100
cubic yards. The Bay Area Air Quality Management District (BAAQMD) will
be informed one week in advance of the excavation.

Once excavation and backfill operations are completed, the ground surface
in the alley way will be sloped to drain away from the building and paved
with at least three inches of concrete. If excessive contamination is.
found on the walls of excavation, an organic vapor recovery system will
be installed in the backfill to evacuate the re

sofl. The emission of the vent system vapor will be filtered by vapor
phase activated carbon prior to atmospheric emission.

-
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4.2 Construction of the Soil Treatment Unit

Excavated solil will be stockpiled into a soil treatment unit which will
be 1located in tke parking lot. The soil treatment pile will be
approximately 20 feet by 45 feet in plan dimensions and approximately
three feet high. A conceptual design is presented as Figure 4-1. The
sequence of construction will be as follows:

1.

A high density polyethylene (HDPE) liner will be placed along
the full length of the treatment unit bottom. Berm support will
be placed underneath the edges of the liner to contain fluids
which may accumulate at the bottom of the soil unit during
treatment.

The soil will be placed on top of the liner using wheel barrows.

Three two-inch diameter aeration pipes will be installed during
placement of the soil at the locations indicated on the cross
section of the soil unit, shown on Figure &4-1. ;

A header pipe will connect the aeration pipes to a blower.

A black tarp will be placed over the surface eof the soll
treatment wunit to minimize wvolatilization of the soil
contaminants.

The air circulation system will consist of a blower, and a vapor
phase carbon treatment unit. A humidifier and heater are
optional depending on the need to enhance bacterial degradation
of the contaminants. These various features of the circulation
system are shown on the treatment system schematic, Figure 4-2.
An air emission permit will be obtained from the Bay Area Air
Quality Management Board (BAAQMD).

11




FIGURE 4-1
CONCEPTUAL PLAN
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FIGURE 4-2
SOIL TREATMENT
SYSTEM SCHEMATIC
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4.3 Baseline Soil Sampling

This task will consist of initial baseline sampling of the soll treatment
unit for soil characterization prior to operation of the bioremediation
system. For baseline characterization of the soil unit, the soil will be
sampled and analyzed for field parameters, biological parameters,
inorganic parameters, and organic parameters. One statistical
representative sample will be analyzed for each 50 cubic yards of soil.

Field parameters which will be determined Include soil pH, moisture
content, soil temperature, and soil classification. Biological parameters
to be analyzed for include biological oxygen demand (BOD), chemical oxygen
demand (COD), microbial plate counts and bacteriz Iidentification.
Incrganic parameters to be analyzed for include trace metals, total
nitrogen, phosphate, and nitrate. OQrganlc parameters to be analyzed for
include wvolatile organic compounds by EPA Method 8240 and Total Organic
Carbon.

4.4 ‘Treatment System Start-Up and Operation and Maintenance

After start-up of the treatment system, all system operating parameters
will be monitored on a daily basis. During this period, mechanical
equipment and instrumentation will be closely checked to insure proper
operation. Parameters that indicate the activity of bacteria within the
s0oil wunits will be carefully checked. These parameters include
temperature within the soil pile as well as carbon dioxide, and oxygen
content of the extracted wvapor.

Use of the constructed liner and ventilation system will provide the
capability to enhance the microbial ecology in the soil pile for optimal
biodegradation of the hydrocarbon compounds. Factors which may be
enhanced are moisture, nutrients, temperature, and air (oxygen) supply.
The moisture content in the soil pile will be maintained between 15 and
30 percent, iInitially by watering, and subsequently through humidity
control. For nutrient enhancement, nutrients such as phosphate and
nitrogen will be supplemented if baseline nutrient levels are deficient.
For nitrogen, the level is defined as five to ten percent by weight of
total organic carbon. For phosphate, the level is defined as one percent
by weight of total organiec carbon. If required, nutrients will be added
as a one-time supplement blended into the soll during the construction of
the soil treatment units,

Temperature enhancement can be achieved by retention of heat entrapped by
the black tarp, oxidation due to biodegradation, and passive solar
heating, if necessary. Over heating of the soil unit will be contreolled
by air cooling. The lower limit of expldsion (LEL} will be monitored from
the air leaving the so¢il pile and will be operating below LEL to prevent
explosion.

14




The air supply will be maintained to keep the soil treatment at an aerobic
environment. A mass balance will be calculated prior to implementation
of the treatment process to assure adequate air flow to maintain an oxygen
rich environment. A positive vacuum will be kept on the soil unit at all
times.

The proposed clean up level of total volatile organic hydrocarbons (VOCs)
is 50 parts per million (ppm). The duration of treatment is estimated at
two months. '

4.5 Perform Cleanup Confirmation Soil Sampling

Prior to closure of the bioremediation system, soil sampling and analysis
will be performed to confirm that soll treatment is complete. Samples
will be analyzed for inorganic and organic parameters.

Inorganic parameters to be analyzed include trace metals, total nitrogen,
phosphate, and nitrate. Organic parameters will include volatile organic
compounds by EPA Method 8240, and Total Organic Carbon.

Approximately one soil sample for every 50 cubic yards of soil within the
treatment units will be collected for analysis. Collection of the soil
samples will be performed according to EPA protocol using a hand auger.
A random sampling methodology will be used to collect representative
samples from the soil treatment unit. The proposed clean up level of VOC
is 50 ppm.

4.6 Soil Declassification

After the soil is biotreated to an acceptable cleanup level, there will
be one round of soil declassification sampling prior to disposal to the
Class III landfill. The procedure of declassification of the soil to non-
hazardous and non-toxic will be in accordance with Title 22, Article 1l1.
One representative sample will be analyzed for each 50 cubic yards of
soil., This step is necessary because Class III landfills will not accept
the treated soil unless they have been tested for declassification.

4.7 Closure Report
Upon completion of the cleanup confirmation soil sampling and analyslis,
a closure report will be prepared with recommendations for decommissioning

the treated soil and treatment areas. The report will describe the
fulfillment of the objectives of the soil remediation effort.

15




4.8 So0il Treatment Unit Decommissioning

After agency approval of the soil treatment report, the soil treatment
system will be disassembled. Mechanical and electrical equipment, and
piping (excluding piping installed within the soil units) will be
dismantled and placed in a storage area on the site.

The HDPE membrane and tarp will be cut to facilitate removal. The
membrane and tarp will be disposed of at the Class III landfill.

The soil removed from treatment units is expected to be chemically
suitable for disposal at a Class III landfill or used as f£ill beneath the
new parking lot.

There is a possibility that liquids will accumulate in the bottom of the
treatment unit. These liguids will be collected, and recycled back into
the soil pile.

16




5.0 SITE SAFETY AND HEALTH PLAN

McLaren's Site Safety and Health Plan is presented as Appendix B. It has
been written for the use of McLaren, its employees and subcontractors for
the specific site conditions, purposes, dates, and personnel specified;
therefore, the plan must be amended if these conditions change.

17




6.0 SCHEDULE

The proposed duration of soil treatment is about eight weeks depending on
the initial VOC concentration in soil treatment unit and the final
negotiated cleanup level. The soil declassification testing and approval
from California Department of Health Services may take about four to eight
weeks. The decommissioning of the treated soil will be about one week.

The actual schedule will depend on permit approvals and equipment/supply
availability.

18
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ROBERT GILS ASSOCIATES INC.

Environmental Health Consoltants Certiliod Industraal Hygienists

Site Assessment
5800 Christie Street
Emeryville, California
January 20, 1989

The following report is the result of a soil survey program conducted by Robert
Gils Associates Inc. (RGA) at the captioned location between October and
December of 1988. Steve Croley of Croley and Herring Investment Company,

provided all historical information regarding the site, past owners, past tenants
and neighbors.

Executive Summary

The results of the survey conducted by RGA are summarized as follows:

1. Significant levels of organic solvents are found in the alley petween
the building and the adjacent property to the east. Solvzsp)z
contamination extends to a depth of at least twelve festVAs the
depth of groundwater at this site is twelve feet, one must assume
that groundwater quality has been affected and that remedial
actions will be necessary. The discovered solvents are: Carbon -
Tetrachloride, Ethyl Benzene, Toluene, 1,1 ,1-Trichloroethane,
Trichloroethene and Xylenes. .

/

2. The solvents discovered in the alley are most likely a result of spills
associated with a cleaning tank located in'the alley. Possible illegal

disposal of solvents by unknown parties may have contribruted to
the contamination,

3. Low levels of gasoline discovered at depths greater than ten feet
suggest that an underground gasoline tank located in the adjacent
property to the east has leaked gasoline onto the site.

Site Description

The site is 2 0.82 acre property located on the southeast corner of Christie Street
and Shellmound Avenue in Emeryville California (see Location Map). A one story, /
22,800 square foot industrial warehouse is the only building located on the

property. The building was constructed approximately twenty (20) years ago.

Croley and Herring Investment Company purchased the property from Milligan
Spika Company in 1980. Space in the building is leased to various tenants. All
tenants have been evicted as of January 1988 to clear the building for a new

lease. Concrete or asphalt slabs cover the entire site except for the alley to the
east of the building and a thin border between the building and Christieand  ~
Powell Streets. These areas are unpaved.

-

' .
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The last tenants to occupy the building were Fisher Berkeley (a manufacturer of
communication equipment for health care applications), Flexo Packaging (a
manufacturer of printing plates for commercial packaging applications) and Data
Plus (a computer software firm). These three tenants were evicted in late
1988/early 1989. Past tenants include Milligan-Spika (a distributor of auto parts),
CRT (a computer and office machine repair business) and PRT (a distributor of
phonograph records). Fisher Berkeley was an original tenant.

F.P. Lathrop Company owns the adjacent property to the east. In the past F.P.
Lathrop Construction used the property as its corporate yard. Currently, a

Sherwin-Williams wholesale paint store and the California Department of Health
Services leases it.

A Mobil gas station is located to the west of the site on the opposite corner of

Powell and Christie. A new shopping center calied the Powel! Street Plaza is
located south of the site across Powell Street. :

Geologic Setting

Four to six feet of mixed alluvial and fill material (generally poorly sorted silty sand
with cobbles) overlays an unknown thickness of black organic bay mud.

Research conducted at the Regional Water Quality Control Board (RWQCB)
indicates that the groundwater flow at nearby sites is generally south to south-

west towards the San Francisco Bay. No groundwater flow data for this particular
piece of property exists.

Groundwater was encountered in our borings at approximately twelve feet.
S

Methods and Sampling Strategy

Present tenant activities were examined to determine sites of probable soil
contamination. The location of equipment, machinery and sites of obvious surface

contamination (i.e., splatter marks) are areas with the potential for soit
contamination and were therefore sampled.

An extendible hand auger, with a solid spoon coring device were used for the
actual sampling for the shallow holes (less than four feet). For the deeper holes a
mechanical rotary drill was used for the drilling and the samples were taken with
the solid spoon coring device. Soil cores are two inches in diameter and six
inches long and are contained in brass sleeves. The sleeves are capped at both
ends with aluminum foil and plastic caps then wrapped with duct tape. Each core
is assigned a unique number. Cores were stored in an ice chest in the field and a

refrigerator in the office. A same day courier trasported the samples tothe
laboratory.

Fireman’s Fund insurance Companies Environmental Laboratory in Petaluma (the
name has recently been changed to Accul.ab) analyzed the samples. This lab is
certified by the American Industrial Hygiene Association (AIHA #103) and by the

ROBERT GILS ASSOCIATES INC. (415) 5477771




California Department of Health Services
materials. EPA method 8240 was used fo
methods 5020/8015/8020 were used for
BTEX.

Sample Results - Solvents

(DOHS) to analyze hazardous waste
r samples analyzed for solvents. EPA
samples analyzed for gasoline and

Complete laboratory resuits may be found at the end of this report.

Significant levels of organic solvents were found in the s0il located in the narrow
alley between the building and the property to the east. Solvents found in the soil
are Carbon Tetrachloride, Ethyl Benzene, Toluene, 1,1,1-Trichloroethane,
Trichloroethene and xylenes. The maximum concentration of these contaminants

are as follows:

Carbon Tetrachloride
Ethyl Benzene
Toluene
1,1,1-Trichloroethane
Trichloroethene
Xylenes

27 ppm
28 ppm
2800 ppm
280 ppm
3600 ppm
42 ppm

These results are from a sail sample taken at a depth of 2’ 8" east of the cleaning
tank mounted on the exterior of the building in the unpaved alley (Hole 4-Sample
9653). The tank is approximately four feet long one foot wide and three feet deep.
The cleaning tank is indicated on both the Site Plan, the Bore Hole Location
Drawing and the Alley Sample Location Chart.

In the same location (Hole 2-Sam
approximate depth of groundwat

Carbon Tetrachioride
Ethyl Benzene
Toluene
1,1,1-trichloroethane
Trichloroethene
Xylenes

These levels of solvent are found at
the bottom of the borehole is shiny

ple 9667) at a depth of twelve feet (the
er) the solvent concentrations are as follows:

11 ppm
<2.5 ppm
56 ppm
69 ppm
93 ppm
<2.5 ppm

groundwater depth. Furthermore the water in
and smells of solvent. A sample (Sample

9668) taken at a depth of six feet in the same area shows solvent levels between
the levels found in the above two samples.

ROBERT GILS ASSOCIATES INC. {415) 347771
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Fifteen feet to the south, (Hole 1

) samples were taken at three feet {(Sample 9665)

and five feet (Sample 9666). At five feet the drill bit was r‘g%ggdﬁ(probabty a buried
piece of concrete or steel). The solvent levels at three feet are:

Carbon Tetrachloride
Ethyl Benzene
Toluene
1,1,1-Trichloroethane
Trichloroethene
Xylenes

23 ppm

3 ppm
1400 ppm
190 ppm
960 ppm
8.4 ppm

At this distance from the cleaning tank, the solvent levels fall off quickly with
depth. For example at a depth of five feet in the same borehole the solvent levels

are:

Carbon Tetrachloride
Ethyl Benzene
Toluene
1,1,1-Trichloroethane
Trichloroethene
Xylenes

The last location of concern with re
a depth of five feet six inches and s
Tetrachloride and Ethyl Benzene a
samples (detection limits of 2.5 pp
9670). Toluene is found at 33 ppm
1,1,1-Trichloroethane is found at 7.
9670. Trichloroethene follows a si
ppm in sample 9670). Xylenes we
Carbon Tetrachloride and Ethyl B

Finally, the samples taken from borehol
detectable levels or, at the most, conce

<2.5 ppm
<2.5ppm.
26 ppm
3.7 ppm
19 ppm
<2.5 ppm

gards to solvents is Hole 3. Sample 9669 is at
ample 8670 is at a depth of twelve feet. Carbon
re less than detectable in both of these

m for sample 9669 and 0.25 ppm for sample

in sample 9669 and 0.81 ppm in sample 9670.
3 ppm in sample 8669 and 0.49 ppm in sample
milar pattern (88 ppm in sample 9669 and 2.9

re not detected (same detection limits as for
enzene).

es inside the building showed less than
ntrations in the low parts per billion range

(again, see the laboratory reports for details).

Discussion - Solvents

At least some of the solvent contaminati
cleaning tank. Evidence includes the far
tank (Hole 2} as compared with the dept

on is due to spills from around the
greater depth of penetration near the
h of penetration in Hole 3 and Hole 1.

This indicates that a greater volume of material has been spilled near the tank
than the other areas. Also, if the anticipated groundwater gradient (south to

southwest) is correct

» We would expect to find significantly lower solvent

concentrations directly north of the spill point. The results from Hole 3 confirm

this.

Spiash marks on the wall in the alle
south of the cleaning tank, indicate
probably contributed to the contam

y and the shallow nature of the contamination
that dumping by unknown parties has
ination. Solvent contamination a distance from

ROBERT GILS ASSOCIATES INC, (415) 3477771
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the cleaning tank entirely due to spills near the tank would exhibit concentrations
increasing with depth because of the tongue-like nature of point source plumes. ‘
This is the opposite of the pattern found in the alley {contamination decreases /
with depth). We expect that the concentration of shallow solvent contamination

will continue to decrease as one moves south in the alley because the access to

the alley is from the north and materials seem to be dumped near the entrance.

The lateral extent of shallow contamination is unknown.

To summarize, we believe that the bulk of the solvent contamination found in the
soil is due to spills related with the cleaning tank. Coupled with the contamination
caused by the cleaning tank activities a component of the plume may be due to
solvent disposal in the alley by unknown parties.

Sample Results - Gasoline

A gasoline pump is located on the F.P. Lathrop Company property to the east of
the site. The gas pump is shown on the Site Plan and on the Bore Hole Location
Map. It is unknown if the underground tank associated with the pump has ever
been registered or whether or not it is still in place. The pump does not appear to
be in service at this time. The location of the tank as drawn on the Site Plan and
Bore Hole Location Map is inferred from surface evidence. This evidence includes
the location of the vent and filler holes and the appearance of the slab.

Two holes (Holes 13 and 14) were drilled on the Croley and Herring Investment
Company side of the property line as close to the assumed location of the tank as
possible in order to assess the possibility of a leak. Samples from these holes
were tested for Total Fuel Hydrocarbons + BTX (EPA Method 5020 /8015/8020)
Additionally, the twelve foot depth samples (Samples 9667 and 9670) from Hole 2
and Hole 3 were tested for Total Fuel Hydrocarbons.

The sample results are as follows (the holes are in order of north to south):

Hole # Sample# Depth Results

13 9663 6’ None Detected

13 9664 - 11 Gasoline 3.2 ppm

14 8662 11 Gasoline 5.4 ppm
Xylene 0.057 ppm

3 9670 12 Gasoli m/

Gasoline 35 ppm/

2 9667 @
Discussion - Gasoline

The concentration of gasoline found on the Croley and Herring property is less
than 100 ppm, but there is still detectable gasoline present. With the absence of
evidence of other tanks in the area we have to assume that the plume is

ROBERT GILS ASSOCIATES INC, (415) 547-777L
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emanating from the tank on the F.P Lathrop property. We do not believe that _
gasoline found in the soil on the Croley and Herring property is the result of a spill
or surface dumping because the gasoline concentration increases with depth and
is generally not detectable near the surface.

Without sampling on the F.P. Lathrop property the extent of contamination cannot
be assessed nor can the source of the gasoline be proven.

Conclusion

Significant levels of solvent contamination were found in the alley between the
warehouse building and the adjacent property to the east. The levels are high

enough at twelve feet (the groundwater depth on this property) to insure that the
groundwater has been impacted.

The solvent contamination is probably due to a combination of activities related to

the cleaning tank on the northeast corner of the building and dumping of solvents
into the alley itself.

Evidence suggests that the gasoline tank located on the F.P. Lathrop property
(the property adjacent to the east) is leaking (or has leaked) gasoline into the soil
and onto the Croley and Herring property.

The industrial history of the area will complicate the cleanup of the site.
Overlapping plumes from several sources over a long period of time will make it
difficuit to determine whose responsibility stops where. Also, unless a cleanup on
the site is accompanied by cleanups on adjacent properties, any gains made in

soil and ground water quality will possib!y be lost due to migration of plumes from
other areas.

ROBERT GILS ASSOCIATES INC. (415} 347.7771
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Summary of Soil Sample Results

All organic solvent sample by EPA 8240.

Gasoline + BTEX samples were by EPA 5020/8015/8020

Only detected compounds are reported here. See laboratory
reports for detection limits and non-detected compounds.

Units: mng/kg {ppm)
ug/kg (ppb)

Hole Sample Depth Results

‘7 1 9665 41 Carbon Tetrachloride 23 ppm
Ethyl Benzene 3.0 ppm
Toluene 1400 ppm
1,1,1-Trichloroethane 190 ppn
Trichloroethene 960 ppm
Xylenes 8.4 ppm

O
—

l\il.ll-l.ll

p——

9666 6" Toluene 25 ppm
1,1,1-Trichloroethane 3.7 ppnm
Trichloroethene 19 ppm

oV 2 9668 7! Carbon Tetrachloride 12 ppm

1,1-Dichloroethane 4.2 ppm

| Toluene 87 ppm

, 1,1,1-Trichloroethane 76 ppm
Trichloroethene 160 ppm

9667 12¢ , Carbon Tetrachloride 11 ppm
04 Toluene 55 ppm
1,1,1-Trichloroethane 69 ppm
Trichloroethene 93 ppm

03 _ Gasoline 35 ppm
\ 3 9669 51 Toluene 33 ppm
i 1,1,1-Trichloroethane 7.3 ppm
L Trichloroesthene 88 ppm

- 9670 12 Toluene 0.81 ppm

1,1,1-Trichloroethane 0.49 ppm
Trichloroethene 2.9 ppnm
Gasoline 1.4 ppm

4 9653 25" Carbon Tetrachloride 27 ppm
Ethyl Benzene 28 ppm
Toluene 2800 ppm
1,1,1-Trichloroethane 280 ppm
’ Trichloroethene 3600 Ppnm ,

5 9661 3'5n None Detected
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2660

9658
2659

9655

9656

9654

9657

9663

9664

9662
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1,1-Dichloroethane 7.6 ppb
Tetrachloroethene 34 ppb
Toluene &.0 ppb
1,1,1-Trichloroethane 77 Ppb
Trichloroethene 140 ppb
Xylenes 4.9 ppb

None Detected

None Detected
Tetrachloroethene 12 ppb
Toluene 3.2 ppb
Trichloroethene 12 ppb
Toluene 4.0 ppb
1,1,1-Trichloroethane 3.6 ppb
Trichloroethene 9.1 ppb

Toluene 5.5 ppb
Trichloroethene 8.6 ppb

Toluene 2.8 ppb
Trichloroethene 7.8 ppb

None Detected
Gasoline 3.2 ppm

Gasoline 5.4 ppm
Xylene 0.057ppm
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INSURANCE COMPANIES .
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BOO-FFIC.LAB

"ENVIRONMENTAL LABORATORY *

Jackie Daly Client Code: GILS4
Robert Gils Associates Inc. Survey # JC:CH 1882
6400 Hollis Street, Suite 3

Emeryville, CA 94608

Page 1
LABORATORY RESULTS

Laboratory Job No.: 884861
Date Received: 10/12/88
Date Analyzed: 10/21/88 Date Reported: 10/27/88

PURGEABLES BY GC/MS(EPR8240)

COMPOUNDS : LAB# 67101 DET. 67102 DET. 67103 DET.
SMP$# 9653 LIM. 9654 LIM. 0655 LIM.
PURGEABLES UG/GM UG/KG UG/KG
I BENZENE ND 25.0 ND 2.5 ND 2.5
BROMODICHLOROMETHANE ND 25.0 ND 2.5 ND 2.5
BROMOFORM ND 25.0 ND 2.5 ND 2.5
I BROMOMETHANE ND ,25.0 ND 2.5 ND 2.5
CARBON TETRACHLORIDE 27 "25.0 ND 2.5 ND 2.5
CHLOROBENZENE ND 25.0 ND 2.5 ND 2.5
CHLOROETHANE ND 25.0 ND 2.5 ND 2.5
l 2-CHLOROETHYLVINYL ETHER ND 50.0 ND 5.0 ND 5.0
CHLOROFORM ND 25.0 ND 2.5 ND 2.5
CHLOROMETHANE ND 25.0 ND 2.5 ND 2.5
I DIBROMOCHLOROMETHANE ND 25.0 ND 2.5 ND 2.5
1, 2-DICHLOROBENZENE ND 25.0 ND 2.5 ND 2.5
1, 3-DICHLOROBENZENE ND 25.0 ND 2.5 ND 2.5
I 1,4-DICHLOROBENZENE ND 25.0 ND 2.5 ND 2.5
1,1-DICHLOROETHANE ND 25.0 ND 2.5 ND 2.5
1, 2-DICHLOROETHANE ND 25.0 ND 2.5 ND 2.5
1,1-DICHLOROETHENE : ND 25.0 ND 2.5 ND 2.5
l TRANS-1, 2-DICHLOROETHENE ND 25.0 ND 2.5 ND 2.5
1,2-DICHLOROPROPANE ND 25.0 ND 2.5 ND 2.5
CIS-1,3-DICHLOROPROPENE ND 25.0 ND 2.5 ND 2.5
. TRANS-1, 3~-DICHLOROPROPENE ND 25.0 ND 2.5 ND 2.5
ETHYL BENZENE 28 25.0 ND 2.5 ND 2.5
METHYLENE CHLORIDE ND 25.0 ND 2.5 ND 2.5
l DUPLICATE

aFtias ) P8
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INSURANCE EOMPANIES
Environmental Laboratory
3700 Lakeville Highway

Patcluma, CA 94952
B00-FFIC-LAB

LABORATORY

COMPOUNDS ; LAB#
SMP§#
PURGEABLES
1,1,2,2-TETRACHLOROETHANE
TETRACHLOROETHENE
TOLUENE

1,1,1-TRICHLOROETHANE
1,1,2-TRICHELOROETHANE
TRICHLOROETHENE
TRICHLOROFLUOROMETHANE
VINYL CHLORIDE

XYLENES

ASVReA- |-

“ENVIRONMENTAL LABORATORY

67101 DET,
9653 LIM.
UG/GM

ND 25.0
3600 25.0
ND 25.0
ND 50,0
42 25.0
DUPLICATE

o < R,
e

RESULTS

Laboratory
67102 DET.
9654 LIM.
UG/KG

ND 2.5
ND . 2.5
5.5 2.5
ND 2.5
ND 2.5
8.6 2.5
ND 2.5
ND 5.0
ND 2.5

Page 2

Job No.: 884851

67103 DET.
9655 LIM,
UG/KG
ND 2.5
12 2.5
3.2 2.5
ND 2.5
ND 2.5
12 2.5
ND 2,5
ND 5.0
ND 2.5
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l FIREMANS FUND
INSURANCE COMPANIES
Environmental Laboratary
3700 Lakaeville Highway
l Petaluma, CA 94952
BOO-FFIC-LAB
I ‘ENVIRONMENTAL LABORATORY:
Page 3
l LABORATORY RESULTS
I Laboratory Job No.: 884861
COMPOUNDS : LAB§ 67104 DET. 67105 DET. 67106 DET.
SMP# 9656 LIM. 9657 LIM. 9658 LIM,
l PURGEABLES UG/KG UG/KG UG/KG
BENZENE ND 2.5 ND 2.5 ND 2.5
l BROMODICHLOROMETHANE ND 2.5 ND 2,5 ND 2.5
BROMOFORM ND 2.5 ND 2.5 ND 2.5
BROMOMETHANE ND 2.5 ND 2.5 ND 2.5
CARBON TETRACHELORIDE ND 2.5 ND 2.5 ND 2.5
l CHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
CHLOROETHANE ND 2.5 ND 2.5 ND 2.5
2-CHLOROETHYLVINYL ETHER ND 5.0 ND 5.0 ND 5.0
l CHLOROFORM ND 2.5 ND 2.5 ND 2.5
CHLOROMETHANE ND 2.5 ND 2.5 ND 2.5
DIBROMOCHLOROMETHANE ND 2,5 ND 2.5 ND 2.5
I 1,2-DICHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
1,3-DICHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
1,4~DICHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
1,1-DICELOROETHANE ND ,2.5 ND 2.5 ND 2,5
I 1, 2-DICHLOROETHANE ND 2.5 ND 2.5 ND 2.5
1,1-DICHLOROETHENE ND 2.5 ND 2.5 ND 2.5
TRANS-1, 2-DICHLORQETHENE ND 2.% ND 2.5 ND 2.5
I 1,2-DICHLOROPROPANE ND 2.5 ND 2.5 ND 2.5
CIS-1,3-DICHLOROPROPENE ND 2.5 ND 2.5 ND 2.5
TRANS=-1, 3-DICHLOROPROPENE ND 2.5 ND 2,5 ND 2,5
ETHYL BENZENE ND 2.5 ND 2.5 ND 2.5
. METHYLENE CHLORIDE ND 2.5 ND 2.5 ND 2.5
1,1,2,2-TETRACHLOROETHANE ND 2.5 ND 2.5 ND 2.5
TETRACHLOROETHENE ND 2.5 ND 2.5 ND 2.5
lTOLUENE 4.0 2.5 2.8 2.5 ND 2.5
1,1,1-TRICHLORQETHANE 3.6 2.5 ND 2.5 ND 2.5
1,1,2-TRICHELOROETHANE ; ND 2.5 ND 2.5 ND 2.5
TRICHLOROETHENE 9.1 2.5 7.8 2.5 ND 2.5
TRICHLOROFLUOROMETHANE ND 2.5 ND 2.5 ND 2.5 _
VINYL CHLORIDE ND 5.0 ND 5.0 ND 5.0 .
XYLENES ND 2.5 ND 2.5 ND 2.5 .
l . DUPLICATE

L B FRT PR
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BOO-FFIC-LAB

L Yoo PO
M YT T

NVIRONMENTALLABORATORY :

Page 4

LABORATORY RESULTS

Laboratory Job No.: 884861

COMPOUNDS ; LAB§ 67107 DET. 67108 DET, 67109 DET.
SMP# 9659 LIM., 9660 LIM. 9661 LIM.
dil. 1 1 1
PURGEABLES UG/KG UG/KG UG/KG
' BENZENE ND 2.5 ND 2.5 ND 2.5
BROMODICHLOROMETHANE ND 2.5 ND 2.5 ND 2.5
BROMOFORM ND 2.5 ND 2.5 ND 2.5
BROMOMETHANE ND 2.5 ND 2.5 ND 2.5
CARBON TETRACHLORIDE ND 2.5 ND 2.5 ND 2.5
CHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
CHLOROETHANE ND 2.5 ND 2.5 ND 2.5
'2-CHLOROETHYLVINYL ETHER ND 5.0 ND 5,0 ND 5.0
CHLOROFORM ND 2.5 ND 2.5 ND 2.5
CHLOROMETHANE ND 2.5 ND 2,5 ND 2.5
DIBROMOCELOROMETHANE ND 2.5 ND 2.5 ND 2.5
ll r 2-DICHLOROBENZ ENE ND 2.5 ND 2.5 ND 2.5
1,3~-DICHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
1,4-DICHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
1, 1-DICHLOROETHANE ND 2.5 7.6 2.5 ND 2,5
1,2-DICHLOROETHANE ND 2.5 ND 2.5 ND 2.5
1,1-DICHLOROETHENE ND 2.5 ND 2.5 ND 2.5
RANS-1, 2-DICHLOROETHENE ND 2.5 59 2.5 ND 2.5
+ 2-DICHLOROPROPANE ND 2.5 ND 2.5 ND 2.5
CIS-1, 3-DICHLOROPROPENE ND 2.5 ND 2.5 ND 2.5
RANS~1, 3~-DICHLOROPROPENE ND 2.5 ND 2.5 ND 2.5
THYI. BENZENE " ND 2.5 ND 2.5 ND 2.5
ETHYLENE CHLORIDE ND 2.5 ND 2.5 ND 2.5
¢1,2,2-TETRACHLOROETHANE ND 2.5 ND 2.5 ND 2.5
EgTRACHLOROETHENE ND 2.5 34 2.5 ND 2.5
LUENE ND 2.5 6.0 2.5 ND 2.5
1,1,1-TRICHLOROETHANE : ND 2.5 77 2.5 ND 2.5
¢+ 1, 2~TRICHLOROETHANE ND 2.5 ND 2.5 ND 2.5
|RICHLOROETHENE ND 2.5 140 2.5 ND 2,5 _
TRICHLOROFLUOROMETHANE ND 2.5 ND 2.5 ND 2.5 ¥
INYL CHLORIDE ND 5.0 ND 5.0 ND 5.0
'YLENES _ ND 2.5 4.9 2.5 ND 2.5 g"
DUPLICATE 3
3
Fa
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Page 5
l LABORATORY RESULTS
l Laboratory Job No.; 884861
COMPOUNDS : LAB# 67107 DET. 67108 DET. 67109 DET.
SMP# 9659 LIM. 9660 LIM. 9661 LIM.
l dil. 1 - 1 1
PURGEABLES UG/KG UG/KG UG/KG

' ND: NOT DETECTED .

NOTE: SAMPLE 9653 (LAB NUMBER 67101) IS REPORTED IN UG/GM (PPM). ALL
OTHER SAMPLES ARE REPORTED IN UG/KG (PPB).

ANALYST:PAUL MILLS
' DUPLICATE

w5041 -08
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Jackie Daly
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Client'Code: GILS4
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e e S Page 1
LABORATORY RESULTS

Laboratory Job No.: 885141
Date Received: 10/27/88
Date Reported: 11/09/88

Date Extracted: 11/01/88
Date Analyzed: 11/02/88

ASSAY:TPH/GASOLINE & BTEX EPA 5020/8015/8020

MATRIX:SOIL

LABNQ SMPLNO-ID RESULTS DET.LIM
78595 9662

GASOLINE 5.4 mg/kg 1.2 mg/kg
78596 9663 /

GASOLINE ND 1.2 mg/kg
78597 9664

GASOLINE 3.2 mg/kg # 1.2 mg/kg

#=Detected below accurate m

ethod quantitation limit(below 3.3-det.lim.).
ANALYST:ROBERT REMLINGER

THIS REPORT HAS BEEN REVIEWE
AND APPROVED FOR RELEAS

v

5144108
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Page 2

LABORATORY RESULTS

: Laboratory Job No.: 885141

Date Extracted: 11/01/88 ‘ : Date Received: 10/27/88
Date Analyzed: 11/02/88 ‘ Date Reported: 11/09/88
MATRIX:SOIL
l LABNO SMPLNO-ID RESULTS DET.LIM
78595 9662

BENZENE ND 0.04 mg/kg
TOLDENE ND 0.04 mg/kg
ETHYLBENZENE ND 0.04 mg/kg

XYLENE 0.057 mg/kg # 0.04 mg/kg

78596 9663

BENZENE _ ND 0.04 mg/kg
TOLUENE ND 0.04 mg/kg
ETHYLBENZENE ND 0.04 mg/kg

XYLENE ND 0.04 mg/kg

78597 9664 4

BENZENE ND 0.04 mg/kg
TOLUENE ND 4 0.04 mg/kg
ETHYLBENZENE ND 0.04 mg/kg
XYLENE ND 0.04 mg/kg

l #=Detected below accurate method guantitation limit(below 3.3-det.lim.).
ANALYST :ROBERT REMLINGER

S04 108
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. O . ~ Page 1
LABORATORY RESULTS
Laboratory Job No.: 885953
Date Extracted: 01/11/89 . Date Received: 12/28/88
Date Analyzed: 01/12/89 Date Reported: 01/12/89

ASSAY:TPH/GASOLINE (EPA 5020/8015)
MATRIX:SOIL
LABNO SMPLNO-ID RESULTS DET.LIM
83378 9667
GASOLINE 35 mg/kg 5.7 mg/kg
83381 9670 /
GASOLINE 1.4 mg/kg # 1.2 mg/kg

NOTE:TCE DETECTED IN 83378.

#=Detected below accurate method gquantitation limit(below 3.3-det.1lim,).
ANALYST:ROBERT REMLINGER

THIS REPORT HAS BEEN REVIEWED
AND APPROVED FOR RELEASE.

A1 0ad- V04
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LABORATORY RESULTS

| Laboratory Job No.: 885953
Date Extracted: 12/28/88 : . Date Received: 12/28/88 -
Date Analyzed: 12/29/88 ‘ Date Reported: 01[12/89

PURGEABLES BY GC/MS(EPAB240) .

— - . ——

COMPOUNDS ; LAB# 83376 DET. 83377 DET. 83378 DET,.
SMP§ 9665 LIM. 9666 LIM. 9667 LIM.
dil. 1000 1000 - 1000

PURGEABLES MG/KG MG/KG MG/KG
BENZENE ND 2,5 ND 2.5 ND 2.5
BROMODICHLOROMETHANE ND 2.5 ND 2.5 ND 2.5

! BROMOFORM ND 2.5 ND 2.5 ND 2,5
3 BROMOMETHANE ND 2.5 ND 2.5 ND 2.5
i CARBON TETRACHLORIDE 23 2.5 ND 2.5 11 2.5
h CHLOROBENZENE ND 2.5 ND 2.5 RD 2.5
; CHLOROETHANE KD 2.5 ND 2,5 KD 2.5
2~CHLOROETHYLVINYL ETHER ND 5.0 ND 5.0 ND 5.0
CHLOROFORM ND 2.5 ND 2.5 ND 2.5
CHLOROMETHANE ND 2.5 ND 2.5 ND 2.5
DIBROMOCHLOROMETHANE ND 2.5 ND 2.5 RD 2.5

1, 2-DICHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
1,3-DICHLOROBENZENE ND 2.5 ND 2.5 ND 2.5
1,4~-DICELOROBENZENE ND 2.5 ND 2.5 ND 2.5
1,;1-DICHLOROETHANE ND 2.5 ND 2.5 ND 2.5
1,2-DICHLOROETHANE ND 2.5 ND 2.5 ND 2.5
1,1-DICHLOROETHENE ~ ND 2.5 ND 2,5 ND 2.5
1,1-DICHLOROETHANE ND 2.5 ND 2.5 ND 2.5
1,2-DICHLOROETHANE ND 2.5 ND 2.5 ND 2.5
TRANS-1,2-DICHLOROETHENE ND 2.5 ND 2.5 ND 2.5
1,2-DICHLOROPROPANE ND 2.5 ND 2.5 ND 2.5
CIS-1,3-DICHLOROPROPENE ND 2.5 ND 2,5 ND 2.5
TRANS~1, 3~-DICELOROPROPENE ND 2.5 ND 2,5 ND 2,5
ETHYL BENZENE 3.0 2.5 ND 2.5 ND 2.5
METHYLENE CHLORIDE ND 2.5 ND 2.5 ND 2.5
1,1,2,2-TETRACELOROETHANE ND 2.5 ND 2.5 ND 2,5
TETRACHLOROETHENE ND 2.5 ND 2.5 ND 2.5
TOLUENE - 1400% 2.5 26 2.5 56 2.5

Ahes- -
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l LABORATORY RESULTS '
l , Laboratory Job No.: 885953
COMPOUNDS : LAB# 83376 DET. = 83377 DET. 83378 DET.
SMP§ 9665 LIM. 9666 LIM. - 9667 LIM. .
dil. 1000 1000 1000
PURGEABLES MG/KG MG/KG MG/KG
1,1,1-TRICHELOROETHAN 190% 2.5 3.7 2.5 69 2.5
1,1, 2-TRICHLOROETHANE ND 2.5 ND 2.5 ND 2.5
TRICHLOROETHENE 960% 2.5 19 2.5 93 2.5
IgRICHLOROFLUOROMETHANE ND 2.5 ND 2.5 ND 2.5
INYL CHLORIDE ND 5.0 ND 5.0 ND 5.0
XYLENES 8.4 2.5 ND 2.5 ND 2.5
CETONE ND 5.0 ND 5.0 ND 5,0
2-BUTANONE ND 5.0 ND 5.0 ND 5.0
CARBON DISULFIDE ND 5.0 ND 5.0 ND 5.0
2-HEXANONE ND 5.0 ND 5.0 ND 5.0
'g-METHYL-Z—PENTANONE ND 5.0 ND 5.0 ND 5.0
TYRENE ND 5.0 ND 5.0 ND 5.0
VINYL ACETATE ND 5.0 ND 5.0 ND 5.0
/

313108
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LABORATORY RESULTS

Laboratory Job No.: 885953

COMPOUNDS ; LAB# 83379 DET. 83380 DET. 83381 DET.

SMp# 9668 LIM. 9669 LIM. 9670 LIM.
dil. 1000 - 1000 100
PURGEABLES MG/KG MG/KG MG/KG
BENZENE ND 2.5 ND 2.5 ND  0.25
BROMODI CHLOROMETHANE ND 2.5 ND 2.5 ND 0.25
BROMOFORM ND 2.5 ND 2.5 ND 0,25
BROMOMETHANE ND 2.5 ND 2.5 ND  0.25
CARBON TETRACHLORIDE 12 2.5 ND 2.5 ND 0.25
CHLOROBENZENE ND 2.5 ND 2.5 ND  0.25
CHLOROETHANE ND 2.5 ND 2.5 ND 0.25
2-CHLOROETHYLVINYL, ETHER ND 5.0 ND 5.0 ND 0.5
CHLOROFORM ND 2.5 ND 2.5 ND  0.25
CHLOROMETHANE ND 2.5 ND 2.5 ND 0.25
DIBROMOCHLOROMETHANE ND 2.5 ND 2.5 ND (.25
l 1,2-DICHLOROBENZENE ND 2.5 ND 2.5 ND  0.25
1, 3~-DICHLOROBENZENE ND 2.5 ND 2.5 ND (.25
1, 4~DICHLOROBENZENE ND 2.5 ND 2.5 ND 0,25
1,1-DICHLOROETHANE 4.2 2.5 ND 2.5 ND  0.25
1,2-DICHLOROETHANE ND 2.5 ND 2.5 ND .25
1,1~DICHLOROETHENE ND 2.5 ND 2.5 ND  0.25%
1,1~DICHLOROETHANE ND 2.5 ND 2.5 ND 0.25
ll » 2-DICHLOROETHANE ND 2.5 ND 2.5 ND  0.25
TRANS-1, 2-DICHLOROETHENE ND 2.5 ND 2.5 ND 0,25
1, 2-DICHLOROPROPANE ND 2.5 ND 2.5 ND 0.25 |
lgx S~1, 3-DICHLOROPROPENE ND 2.5 ND 2.5 ND  0.25 |
RANS-1, 3-DICHLOROPROPENE ND 2.5 ND 2.5 ND  0.25 |
ETHYL BENZENE ND 2.5 ND 2.5 ND  0.25 |
EETHYLENE CHLORIDE ND 2.5 ND 2.5 ND  0.25 ;
+1,2, 2~TETRACHLOROETHANE ND 2.5 ND 2.5 ND (.25 |
TETRACHLOROETHENE : ND 2.5 ND 2.5 ND  0.25 4
LUENE B7 4% 2.5 33 2.5 0.81 0.25 |
i?l + 1~TRICHLOROETHANE 76 2.5 7.3 2.5 0.49 0.25
+1,2-TRICHLOROETHANF ND 2.5 ND 2.5 ND .25
TRICHLOROETHENE 160%* 2.5 88 2,5 2.9 9.2%
RICHLOROFLUOROMETHANE ND 2.5 ND 2.5 ND 0.25
‘INYL CHLORIDE ND 5.0 ND 5.0 ND 0.5
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LABORATORY RESULTS

Laboratory Job No.: 885953 B

LAB§ 83379 DET. 83380 DET. 83381 DET.
SMP# 9668 LIM. 9669 LIM. 9670 LIM.

dil. 1000 1000 100 f
MG/KG MG/KG MG/KG |
ND 2.5 ND 2.5 ND 0.25
! ND 5.0 ND 5,0 ND 0.5
LNONE ND 5,0 ND 5.0 ND 0.5
aSULFIDE ND 5.0 ND 5.0 ND 0.5
NABE ND 5.0 ND 5.0 ND 0.5 L
YL-2~PENTANONE ND 5,0 ND 5.0 ND 0.5
E ND 5.0 ND 5.0 ND 0.5 .
AC'TATE ND 5.0 ND 5.0 ND 0.5 ¢
.E
L
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CROLEY AND HERRING INVESTMENT COMPANY

SITE SAFETY AND HEALTH PLAN

CLIENT: Croley and Herring Investment Company
DATE: March 22, 198%

EXPIRATION DATE: June 22, 1989

IH REVIEW: Dave Durst VOY L{(L &hMIa,ﬁ }: AH ’ag
Name Signature /' Date
PROJECT MANAGER: _Walter Loo /j/z 4"-*«:_“.‘ {’ ¢A‘/f 7

Name Signature Date

FIELD TEAM LEADER: Amy Brownell gf{’w‘&é{

Name S igna@‘: t

l REHSC: Glen Fishler ° Ql_ﬂeﬂmwm_&i\
Name Signature Date

SUBCONTRACTOR :

Name Signature Date

0327danl




II.

IIT.

Iv.

VI.

TABLE OF CONTENTS

GENERAL SITE INFORMATION . . . . . . . . . . . . .

SITE CHARACTERISTICS . . . . . . . . « « « « + «

T O®E

Facility Description . . . . . . . . . . . . .
Site Map . . . . o e e e e e e e e
Utility Clearance. e e e e e e e e
Unusual Site Features. . . ., .,

Contaminant Description.

Site Status.

WASTE CHARACTERISTICS. . . . . . . . . . . .

HEOOw

Waste Generation . . . . ., ., .
Characteristics.

DOT Classification .

Types of Labels

Packaging Requirements
Disposal/Treatment Methods .

TASK SPECIFIC SAFETY AND HEALTH RISK ANALYSIS.

oMo amp

Overall Hazard Rating. . . . . . . . . .
Chemical Hazards . . . . . . .
Task Specific Hazards.

Assessment of Predominant Site Chemical Hazards.

Non-chemical Hazards . .

SITE SAFETY PROCEDURES

-

FROUMNDEZOEH Y OWE >

Maps - Site Map and Hospital Route Map .

Site Security . . . e e e e
Perimeter Identification . . . . . . .

PPE Requirements . . . .

Safety Equipment Requirements. .

Monitoring Equipment Requirements.

Equipment Preparation/Calibration Requirements
Site Procedures and Requirements . . .
Action Level Table for Chemical Honitoring .
Work Limitations and Restrictions.
Decontamination Procedures . . . . . . . . . .
Waste Disposal Methods . . . . . . . . . . .

CONTINGENCY PLAN . . . . . . .+ + « « & 4« + « =

VII. PLAN APPROVAL. . . ., . . + « + &« v & v &« o o« 4

PAGE

0 00 O 00 O 00 0O (4] ~ Oh n Ln A Ln

o
WH W0 W

. 15
. 15
R

17

21
.21
. 21
. 22
. 23
. 24
. 25
. 26

. 27

. 30




H.

I.

Minimum Training and Medical Surveillance Requirements for Site
Personnel

All site personnel are required to have

1. 40 hour hazardous waste operatlions training
2. Complete Respiratory Protection Program
3 Current Participates In Medical Surveillance

Initial Site Entry: Has this been performed? Yes If so, when?
October-December 1988

Information obtained:

Robert Gils Associates, Incorporated, conducted a site assessment at
5800 Christie Avenue from October to December 1988. Organic solvents
were detected in subsurface soil samples to a depth of twelve feet.
The predominant chemical hazards include carbon tetrachloride,ethyl
benzene, toluene, 1,1,1-trichlorcethane, trichloroethene and xylenes.

Purpose of Fileld Work: (descriptive paragraph)

McLaren will excavate soll to a depth of five feet and stockpile the
soil in the parking lot.  Soil will be excavated in five foot
increments in order to preserve the iIntegrity of existing structures.
Fill will be placed in excavated areas.

Description of Specific Tasks Planned: (Number each separate task
in order of progression. The task numbers assigned here will be
referred to throughout the plan.) List on separate sheet If
necessary.

Perform utility clearance
Excavate soil

Stockplle soll

Obtain soil sample

£ oo




E. Contaminant Description: Provide a summary paragraph detailing
sample type (soil, water, ailr, etc.) and sample collection methods.
Identify sources of information (i.e. document source). Complete
table below.

Organic solvents were detected in on-site samples obtained from an
alley between the building and the fence. Solvent contamination was
found to extend to a depth of at least twelve feet In some locations.

Maximum
Source of Source of Sample
Substance Contamination Sample Concentration
1. Carbon Cleaning tank: Subsurface 27 ppm
tetrachloride soil (depth
of 2.6 feet)
2. Ethyl Cleaning tank Subsurface 28 ppm
Benzene soil (depth
of 2.6 feet)
3. Toluene Cleaning tank Subsurface 2,800 ppm
soil (depth
cf 2.6 feet)
4. 1,1,1 Tri- Cleaning tank Subsurface 280 ppm
chloroethane soil (depth
of 2.6 feet)
5. Trichlor- Cleaning tank Subsurface 3,600 ppm
ethene soil (depth
of 2.6 feet)
6. Xylenes Cleaning tank Subsurface 42 ppm
soil (depth
of 2.6 feet)
7. Vinyl Cleaning tank Subsurface .4 ppm
Chloride 50il sample
from inside
building
(depth & feet)
B. Gasoline Underground Subsurface 35 ppm
gasoline tank soil (depth
of 12 feet)




Site Status:

Abandoned (Yes/No): NO

Occupied (Yes/No): RO

Other McLaren work on-site? (Yes/No);
If Yes:
Historical dates:
Ongoing:

What type:

Description of previous McLaren work:

No applicable

NO




IIT. WASTE CHARAGTERISTICS

Waste Generation (Type(s)/Quantities)

Anticipated: Yes X No

Types: Liquid Solid_X Sludge Gas
Quantity: Expected Volume 50 cubic yards
Characteristics
Corrosive Ignitable Radiocactive Volatile_ X
Toxic Reactive Unknown Carcinogenic_ X

Other (specify)

D.0.T. Classification (Anticipated):
Unknown, pending analysis.

Type(s) of labels required for waste shipment:

Unknown, pending analysis.
Packaging requirements for waste material:

open head 55-gallon drum
closed head 55-gallon drum
overpack drum
baker tanks
lined waste bins

stock piled and lined _ X

Disposal and/or Treatment Methods Froposed:

See Section V. Site Safety and Health Standard Operating Procedures,
Subpart M, Disposal of Waste Materials Generated On-site,

Contaminated soils will be stockplled and aerated on-site prior to
being transported for disposal. Upon aeration, it 1s anticipated
that levels of contaminants will be such that "hazardous"
classifications will not be required. Soil samples will be obtained
prior to transportation and disposal,




IV. TASK SPECIFIC

Safety and Health Risk Analysis
(Section to be completed by an industrial hygienist)

Overall Hazard Rating: (copy rating scheme from Section I, general
information Subsection IV, overall hazard rating.)

Moderate

Chemical Hazards: (include paragraph summarizing predominant chemical
exposure hazards anticipated during site activity)

Field team members may be potentially exposed to elevated levels of
chlorinated hydrocarbons, up to 3,600 ppm trichloroethene and up to

2,800 ppm toluene.

Task Specific

Task # Hazard Rating

1. Perform Low
utility Moderate
clearance

2. Excavate Moderate
soil

3. Stockpile Moderate
Soils

Identjfied/Anticipated Hazards

On-site wvisual clearance
physical hazards appear to be
minimal. Potential exposure
to contaminated surface soils.
Appropriate protective clothing
will be worm.

Physical hazards are associated
with heavy equipment (i.e.
noise, moveable parts, etc).
Chemical hazards may include
potential exposure to chemical
vapors, potential for explosive
atmospheres and potential from
contact with contaminated soil
and/or water. Appropriate
personal protective clothing
will be donned. Monitoring
methods will be employed.

Physical hazard may include

lifting. Direct contact with
potentially contaminated soil
and water may oceur.
Appropriate personal protective
clothing will ©be donned.
Appropriate monitoring methods
will be employed, and are
identified in Section 7.5.6.




Task #

4.

Obtain
soil samples

Task Specific
Bazard Rating

Low/Moderate

10

Jdentified/Anticipated Hazards

Physical hazards appear to be
minimal. Chenmical hazards may

"include potential exposure to

chemical vapors and
contaminated soil. Appropriate
personal protective clothing
will be donned. Monitoring
methods will be employed.



D. Identificatrion and Assessment of Predominant Site Chemical Hazards:

Chemicals
{or class)
1. Carbon
Tetrachloride
2. Ethyl
benzene

3. Toluene

4, 1,1,1-Tri-

chloroethane

5. Trichloro-

ethylene (TCE)

References:
1 = Inhalation
2 = Ingestion
l = Dermal

Other Pertinent

PEL/TLV"

53/3 ppm

100/100 ppm

200/100 ppm

350/350 ppm

100/50 ppm

Limits
(Specify)

Warning Properties

Routes
of Exposure

Odor

Odor

Odor

Odor

(if any)

11

1,2

1,2,3

1,2,3

1,2,3

1.3

Acute Health
Effects

Chronic Health
Effects

CNS depression,
lapatic & renal
damage, nausea

coma, convulsion

Liver & kidney
damage,
teratogen
suspect
carcinogen

Eye, skin, mucous Experimental
membrane teratogen

irritant,
dizziness

Skin & eye
irritant, CNS
psychotropic
effects

Skin & eye
irritant, CNS
depression,
narcotic

Eye, skin,
irritation;
narcosis;
anesthesia;
headache;
drowsiness

Mutagenic data

not availlable

Liver damage
possible
carcinogen,
teratogen



Chemicals
{or class)

6. Xylene

7. Vinyl Chloride

8. Gasoline

Other Pertinent

PEL/TLV"
100/100 ppm

1 ppm/5 ppm-

---/300

Limics
{Specify)

Warning Properties

{(if any)

Odor

None

Odor

Routes
of Exposure

1,3

1,2,3

1,2,3

Acute Health Chronic Health

Effects Effects
Respiratory ‘Not avallable
irritation,

blurred vision,
dizzIness, nausea,
collapse, coma
contact burn,.

Weakness, Liver damage

abdominal pain, CNS depression,

hematomegaly Blood dis-
orders, car-
cinogen

Irritant of CNS effects
eyes, nose &

throat

"0SHA Permissible Exposure Limit/American Conference of Governmental Industrial Hygienists Threshold Limit Value.

References:

1l = Inhalation
2 = Ingestion
3 = Dermal

12




Non-chemical Hazards

Electrical hazard
Overhead power lines

Underground cable/power lines

Gas lines

Equipment hazards
Prilling
Excavation
Machinery

Heat exposure

Cold exposure

Oxygen deficiency

Confined spaces

Noise

Ionizing radiation

Non-icnizing radiation
Lasers
Infrared
Ultravioclet

Fire

Biologic

13
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Safety
Holes/ditches
Steep grades
Slippery surfaces
Uneven terrain
Unstable surfaces
Elevated work surfaces

Explosive Atmosphere
Shoring/Scaffolding

Other:

14

YES

NO




V. SITE SAFETY AND HEALTH STANDARD OPERATING PROCEDURES
A. MAPS - Site Map and Hospital Location Map (Attachments 3 & 6,
respectively): Site map must include location of nearest phone,

dual fixture eyewash, and deluge shower. Hospital location map -
hospital route must be highlighted.

B. Site Security: Project Manager or designee is responsible for
preventing unauthorized entry into the site and for knowing who is
on site at all times.

1. Access to the work site! will be controlled in the following
manner: '

On-site personnel will log in with the security officer. A
temporary chain link fence will limit access to site.

Personnel entry and logging procedures controls:

Personnel will log in with the security officer.

Work Site Area Perimeter identification method (describe

equipment and procedures to be used)
Work site area perimeter will be demarcated with cones,
barriers or tape.

Work Area Security (on and off-hours)

The site will be enclosed within a chain link fence. The

fence will be locked during off hours.

2. lLocation of the on-site command post {if applicable, ensure
that it is located upwind from sources, give prevailing winds,
locate/identify on-site map.)

Not applicable

3. On-site personnel can be contacted by off-site personnel by
pager.

'Work Site herein shall be defined as: The areas enclosed within the
chain link fence.

15
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c. Perimeter Tdentification

Complete the table below indicating the type of zone boundaries
required for this job. Mark zone boundaries on Site Map,
Attachment 3.

Level of Protection
Zone Boundaries Required for Each
Task No./Task Description' Reguiredz Zone3

1/Perform utility clearance - d D
2/Excavate soil d C
3/Stockpile soils d C

4/0btain soll sample d c

'As identified in Section I. General Informatiom, Subpart J.

2This job will require one or all of the following "zomes" or
"boundaries" to be established during work.

a. Exclusion Zone - Typically required when workers within that
zone must wear specialized personnel protective equipment.

Contamination Reduction or Decontamination Zone - Required
when decontamination of people and equipment leaving the
Exclusion Zone is required.

c. Support Zone - The location where administrative and other
support activities are conducted.

d. Work Area Boundary - Excludes non-workers from entering a
petentially hazardous environment.

SLevel A - SCBA, totally encapsulating suilt, two-way radio
communications.

Level B - SCBA or supplied air respirator with an escape bottle,
chemically resistant ppe, two way radio communications.

Level C - Full and half-face air purifying respirators, chemically
resistant clothing.

Level D - No respiratory protection, coveralls, safety glasses,
eye, hardhat, steel-toe boots and gloves specified under Level C if
hazardous materials contact is necessary.

16
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D. Personal Protective Equipment (PPE) Requirements

Task # (see Section I, Subpart J) 1

Task description Perform Utility Clearance.

Level of protection _ D
1. Respliratory Protection

a. SCBA
* Pressure demand
* Continuous flow

b. Supplied Air
* Pressure demand
* Continuous flow
* Escape breathing
air

¢. Alr Purifying

* Powered

* Full face ___
Half-mask
* Type of cartridge

Other

d. NONE REQUIRED

Disposable PPE L.
a. Glove type:

b. Suit type:

¢. Boot type:

If upgraded, level of protection

PVC Bootie’

Reusable PPE

. Boot type:

Steel toe

. Glove type:

. Other:

Safety Equipment

a.

Head Protection
type:

. Hearing Protection

type:

. Eye Protection

type:

' If contact with moist soil is anticipated

17

Respiratory Protection 2. Disposable PPE
a. SCBA ' a. Glove type:
= Pressure demand _____
+ Continuous flow b. Sult type:
b. Supplied Air ¢. Boot type:

* Pressure demand

« Continuous flow

+ Escape breathing 3.
air

Reusable PPE

a. Boot type:

. Alr Purifying

* Powered b. Glove type:
+ Full face
+ Half-mask c. Other:

Type of cartridge _____

Other:

4., Safety Equipment
d. NONE REQUIRED

a. Head Protection
type:

b. Hearing Protection
type:

c. Eye Protection
type:



D. Personal Protective Equipment (PPE) Requirements

Task # (see Section I, Subpart J) 2

Task description Excavate Soil.
Level of protection __C
1. Resplratory Protection

a. SCBA
¢ Pressure demand
* Continuous f;ow

b. Supplied Air
» Pressure demand
= Continuous flow
¢ Escape breathing
alr

¢. Alr Purifying
* Powered
* Pull face __
* Half-mask _X
« Type of cartridge__

If upgraded, level of protection

2. Disposable PPE 1. Respiratory Protection

a. Glove type: a. SCBA
Nitrile (thick)1 * Pressure demand
b. Suit type: *» Continuous flow
PE Tyvek'
c. Boot type: b. Supplied Ailr
PVC Bootie' » Pressure demand
* Continuous flow

3. Reusable PPE *» Escape breathing

alr
a. Boot type: c. Alr Purifying
Steel toe * Powered ____
b. Glove type: * Full face
* Half-mask

¢. Other:

Organic vapor with dust prefilter

s Other

d. NONE REQUIRED

Other:
4, Safety Equipment

d. NONE REQUIRED
a. Head Protection
type: Hard hat

b. Hearing Protection
type: Ear plugs

c¢. Eye Protection
type: Safety glasses or goggles

1 If contact with Moist scill or water is antiecipated

18

®

Type of cartridge _____

Disposable PPE

. Glove type:

Sult type:

Boot type:

. Reusable PPE

a. Boot type:
b. Glove type:

¢. Other:

Safety Equipment

a. Head Protection
type:

b. Hearing Protection

type:

c. Eye Protection
type:



D. Personal Protective Equipment (PPE) Requirements

Task # (see Section I, Subpart J)
Task description Stockpile Soil.
Level of protection _ C

1. Respiratory Protection

a. SCBA a.
* Pressure demand
« Continuous flow b.
b. Supplied Alr c.

* Pressure demand

« Continuous flow

* Escape breathing 3.
air

¢. Alr Purifying a.

* Powered

Full face b.

* Half-mask _X
» Type of cartridge_ c.

If upgraded, level of protection

2. Disposable PPE

Glove type:
Nitrile (thick)’
Suit type

PE Tyvek

Boot type:

PVC Bootie'

Reusable PPE

Boot type:
Steel toe
Glove type:

Other:

Organic vapor with dust prefilter

* Other

4. Safety Equipment

d. NONE REQUIRED

a.

Head Protection
type: Hard hat

. Hearing Protection

type:

. Eye Protection

Respiratory Protection

a. SGBA
*+ Pressure demand
* Continuous flow

b. Supplied Alr
*» Pressure demand
* Continuous flow
+ Escape breathing
air

c. Alr Purifying
*+ Powerad ___
* Full face
* Half-mask

*+ Type of cartridge

* Qther:

d. NONE REQUIRED

type: Safety glasses or goggles

1 If contact with Moist soil or water is anticipated
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3.

Disposable PPE
a. Glove type:
b. Suit type:

¢. Boot type:

Reusable PPE
a. Boot type:
b. Glove type:

¢, Other:

Safaty Equipment

a. Head Protection
type:

b. Hearing Protection
type:

c¢. Eye Protection
type:



D. Personal Protective Equipment (PPE) Requirements
Task # (see Section I, Subpart J) 4

Task description Obtain Scil Sample.

Level of protectlon _ C .. If upgraded, level of protection
1. Respiratory Protection 2. Disposable PPE 1. Respiratory Protection 2. Disposable PPE
a. SCBA a. Glove type: a. SCBA a. Glove type:
* Pressure demand Nitrile (thick)1 * Pressure demand
*» Continuous flow b. Suilt type: + GContinuous flow b. Sult type:
PE Tyvek'
b. Supplied Alr ¢. Boot type: b. Supplied Air ¢. Boot type:
* Pressure demand PVC Bootie' *+ Pressure demand
* Continuous flow +« Continuous flow
* Escape breathing 3. Reusable PPE + Escape breathing 3. Reusable PPE
air alr
4. Boot type:
¢. Alr Purifying a. Boot type: ¢. Air Purifying _
* Powered Steel toe + Powered ____ b. Glove type:
* Full face ____ b. Glove type: * Full face
* Half-mask _X * Half-mask ¢c. Other:
* Type of cartridge c. Other: * Type of cartridge
Organic vapor with dust prefilter
* Other » Other:
4, Safety Equipment 4, Safety Equipment
d. NONE REQUIRED d. NONE REQUIRED
a, Head Protection a. Head Protection
type: Hard hat type:
b. Hearing Protection b. Hearing Protection
type: type:
¢. Eye Protection c. Eye Protection
type: Safety glasses or poggles type:

1 If contact with Moist soil or water is anticipated
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E. Safety Equipment and Materials Requirements: (harnesses, lanyards,
etc.)

No special safety equipment will be required.

¥F. Monitoring Equipment Requirements (Monitoring is to be conducted by the
Site Safety Officer or his designee. The results shall be interpreted
by the Site Safety Officer. Monitor results and calibration logs are to
be completed and sent to the Regional Environmental Health and Safety
Officer to be filed with the Site Safety and Health Plan - see
Attachments 7 and 8.)

Task Nos.* Frequency
1, Direct reading instruments ‘ 2,3, During task
TIP 4 Frior to task
LEL
2. Personal exposure monitering L
3. Colorimetric tubes et A T
Draeger tubes: 2.3 During task
4 Prior to task
Ethyl Benzene
Toluene
Trichloroethane
Trichloroethene
Xylene
Sensidyne tube: 2,3 During task
4 Prior to task

A. Carbon Tetrachloride
B. Vinyl Chloride

4, Other equipment

G. Equipment Preparation/Calibration Requirements

Task Nos.%* Frequenc

1. Direct reading instruments: 2,3,4 Beginning

TIP of work day

LEL
2. Personal exposure monitoring -——— mm=a-
3. Colorimetric tubes Draeger and 2,3,4 Test pumps

Sensidyne prior to each

use |

4, Other equipment _———— aaaa-

*See Section I, Subpart J.
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Site Procedures and Requirements:

Q

Locate nearest available telephone. Indicate location on Site Map
{Attachment 3) - POST SITE MAP.

Confirm and post emergency telephone numbers and route to hospital.
(See Attachment 6 & 9)

Designate at least one vehicle for emergency use.

Determine wind direction, establish hotline, and set up
decontamination facilities. Note wind direction and location of
decontanination facilities on site map (Attachment 3) - POST SITE
MAP.

If tollet facilities are not located within a 5-minute walk from
the decontamination facilities, either provide a chemical toilet
and hand washing facilities or have a vehicle available (not the
emergency vehicle) for transport to nearby facilitiles.

Prior to working onsite, an inspection for hazards, (i.e.,
spiders, electrical hazards) will be made.

Vent wells from an upwind position.
Try to remain upwind when collecting samples.

Indicate procedures for estimating and avoiding risk.
(Examples include use of safe work practices, S0P's, tallgate
safety meetings, monitoring, designation of Action Levels, use
of ppe'; use attachments for confined space entry,

excavations, demolitions and/or heat stress when applicable.)

Conduct utility clearance prior to any site activity.

First ajid kit will be available in the MeLaren Truck.

. hold tailgate safety meetings daily throughout job to identify

potential hazards and explaln safe work practices.

. Review Drilling Safety Guidelines (see Attachment 12).

. No eating, drinking or smoking in work area.

1ppe = personal protective equipment
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I. Action lLevel Table for Chemical Monitoring

Monitored Level forik Monitored*
Monitoring Monitoring Mandatory Respirator for Mandatory
Contaminant Equipment Protocol Use Work Stoppage
1. Explosive Atmosphere LEL During Task 2,3 --- 10%ppm
2. Organic Vapor TIP During activities Any significant upward meter fluctuation
(Task 2,3) and
Prior to Task 4
3. Vinyl Chloride Sensidyne Tube " .25ppm 1.0ppm
4. Carbon Tetrachloride Sensidyne Tube " lppm _ 5ppm
5. Trichloroethene Dreager Tube " 10ppm 50ppm
6. Ethyl Benzene Dreager Tube " 20ppm ‘ 100ppm
7. Toluene Dreager Tube v 20ppm 100ppm
8. Xylene Dreager Tube " 20ppm ‘ 100ppm
9. Trichloroethane Dreager Tube " 70ppm ' 350ppm

NOTE: Don respirator and document initial levels of contamination at source prior to excavation. If during any task,
there is a significant upward fluctuation in the TIP readings, don respirator and test for specific chemical with
detector tubes, In the order specified, at the source. If source measurement is greater than the mandatory level for
respirator use or mandatory level for work stoppage, document source measurements and take additional reading at the
breathing zone. Call an IH immediately after documenting breathing zone and source zone readings, if source readings
are above the level for mandatory work stoppage. Respirator levels can be down graded if all detector tubes indicate
levels of alrborne contamination at the source lower than the chemical specific action level for respirator use., If
any chemical mandates respirator use, then a respirator must be donned.

*Call the Regional Environmental Health and Safety Coordinator for consultation.

**Monitoring performed at source.
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K.

Decontamination Procedures (complete as necessary)

1.

Personnel - specify materials (e.g. detergents, solveats,
rinses, etc.) which will be used to decontaminate personnel
protective gear; provide a brief summary paragraph outlining
decontamination procedures.

Disposable clothing will be disposed of with excavated soils.

Samples - specify materials and procedures to be used for
decontamination.

Not applicable

Sampling Equipment: outline decontamination procedures for
equipment and material to be used for decontamination.
Identify equipment which will be disposed of instead of
decontaminated,

Not applicable

Heavy equipment: outline unique decontamination procedures
for heavy equipment.

Back hoe, front end loader, tiller will steam cleaned.
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L. Disposal of Waste Materials Genmerated on Site

1.

This project will X will not generate hazardous
wastes. These wastes will be:

X stored treated
transported manifested

in the following manner: (ADDRESS INTERIM LABELING. If you
are not going to label stored material, please describe
materials to be stored, where they will be stored, what
accessibility this area has, and why you believe this material
is exempt from labeling requirements if you do not plan to
label.) :

Labeling Methods:

To be determined based upon analytical results

Storage Methods:

Contaminated soils will be stockpiled on-site and covered with
a line.

TSD Facility to be used: To be determined

Name:

EPA Y.D. Number:

Waste Transporter: To be determined

Name:

EPA I.D. Number:
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VI. CONTINGENCY FPLAN

If an injury occurs, take the following action:

(o]

o

Get medical attention for the injured'person immediately.
Notify the Site Safety Officer and Site Team Leader.
Depending on the type and severity of the injury, notify the
Corporate Consulting Physician or the cccupational physician for
the injured person.
Notify the injured person’s personnel office.
Prepare the incident report. The Site Safety Officer is
responsible for its preparation and submittal to the Health and
Safety Direction and corporate personnel office within 24 hours.
The Site Safety Officer will assume charge during a medical
emergency.
Local
Emergency Phone Numbers are to be posted: (please identify location
of signs in site map, see Section I General Information, Subpart E,
Site Map.

o Ambulance and Hospital: see Attachment 9

0 Poison Control Center and Sheriff: See Attachment 9

o Fire Stations and Hazardous Waste Fire Sections: See
Attachment 9

Emergency Routes
See Hospital Location Map - Attachment &
Regional Environmental Health and Safety Coordinator

Name: Glen Fishler
Phone: (415) 521-5200

Regional Occupational Physiclan

Name: Lewis and Fishman
Phone: {415) 451-4B40
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E. Project Manager

Name: Walter Loo
Phone: {415) 521-5200

F. Client Contact

Name: Steve Croley
Phone: {415) 652-1276

G. Site Contact

Name: Steve Croley
Phone: (415) 652-1276

H. Regional Manager

Name: Del Christianson
Phone: (415) 521-5200

I. Site Safety Officer
Name: Amy Brownell
Phone: (415) 521-5200
J. Alternate Site Safety Officer
Name: Contractor
Phone:
K. Corporate Human Resources Department

Name: Mary Lynn Hollingsworth/Paulette Richards
Phone: (916) 638-3696
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L.

Governmental Contacts

1. Federal

Agency: N/A
Name:
Phone:
2. State
Agency: Department of Health Services
Name :
Phone: (415) 540-2998
3. Local
Agency: California Water Quality Control Board
Name:
Phone: (415) 268-2747
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JEAN HUGHES

Has Completed __s0 __ Hours Of:

DEPARTMENT OF LABOR CFR 29 1910,120 TRAINING

JANUARY 24, 25, 26, AND 27, 1989

McLAREN ENVIRONMENTAL ENGINEERING

Date

Location
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ATTACHMENT 2

SUBCONTRACTOR OGCCUPATIONAL SAFETY AND HEALTH CERTIFICATION




McLAREN ENVIRONMENTAL ENGINEERING

SUBCONTRACTOR OCCUPATIONAL SAFRTY AND BEALTH CERTIFICATION

1-

Contractor Personnel

PROJECT:

CONTRACTOR

Contractor certifies that the following personnel to be employed
on the subject project have met the following requirements of
the O0SHA Hazardous Waste Operations Standard (29 CFR 1910.120)
and other applicable OSHA standards. (See attached)

Training Respirator Certification Medical Bxaminatic

Signed

Contractor certifies that it has received a copy of the Site .
Safety and Health Plan and will ensure that its employees are
informed and will comply with its requirements.

Contractor further certifies that it has read and understands
and will comply with all provisions of its contractual
agreement with MclLaren Environmental Engineering with regard to
all applicable occupational safety and health codes, standards,
and regulations.

Date
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USA Contact Date: !
1-(800) 642-2444
USA Ticket Number:

UTILITY CLEARANCE CHECK

Task Number:

Task Descriptions: -
{well driiling, trenching,

Project Locatlon:

Project Start Date: / Clearance Request !

McLaren Project Manager:

Drilling / Construction Supetvisos:

Clearance Enginegr:
{slgnature and date)

Supervising Engineer Vetlfication: (after utility clearancel
(signature and date)

FACILITY DRAWINGS INSPECTION FIELD VERIFICATION %
(INITIALS and DATE) (INITIALS and DATE) -
A Water Main A. Water Main .
B Sanitary Sawer B. Sanitary Sewer
c Storm Drain C. Storm Drain
D Telephone D. Telephone
E. Electrical E. Electrical
F Gas Lines F. Gas Lines
a Steam Lines G. Steam Lines
H Liquid Fuel H. Liquid Fuel
L. Comprassed Air 1. Compressed Air
J- Overhead Lines J. Overhaad Lines
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ATTACHMENT 7

DIRECT READING REPORT/MONITOR LOG REPORT



DIRECT READING REPORT

DEPT. NO. LOG. NO. oL PLT. SHIFT
WORKSHEET OF
PEASON PERFORMMG SAMPLING WEATHE R CONDITIONS
EMPLOYEE NAME
408 TTTLE °
PPE (TYPE AND EFFECTIVENESS) N
INTEAFERENCES

103 GESCRIPTION, OPERATION, WORK LOGAT IN(S). VENTILATION AND CONTROLS

DIRECT READING DATA

SUBSTANCEAGENT - [ O it
Y e

TIME

AEADING

LOCATION AND REMARKS

1
v




CALIBRATION DATA
INSTRUMENT (TYPE, MFG., MCDEL NC. SERIAL NO.)

CALIBRATIGN METHOD AND AESLALTS (ATTACH CALIBRATION SHEETS)

CALIBRATED BY EXPIRATION DATE CALIBRATOR MOOEL. SERWL N,

COMMENTS




Hospital
Ambulance

Poison Control
Center

Sheriff
Fire Stations

Hazardous Waste
Fire

ATTACHMENT 9

LOCAL EMERGENCY TELEPHONE NUMBERS

Alta Bates

Bay Area Poison Control Center

Emeryville Police Department
Emeryville Fire Department

Emeryville Fire Department

TELEPHONE NUMBER

(415) 540-1303
911

(415) 476-6600

{415} 596-3700
{415) 652-4375

(415) 652-4575
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APPENDIX 1

MEDICAL SURVEILLANCE PROGRAM




B CONFIDENTIAL

1.0

2.0

3.0

4.0

5.0

HEALTH AND SAFETY POLICY AND PROCEDURE

HS 10.0 MEDICAL SURVEILLANCE

SUBJECT: Physical Examinations/Biological Monitering Program
EFFECTIVE DATE:

APPLICABILITY: All Mclaren employees,including ChemRisk, Western
Laboratory employees, and any other employees of entities acquired.

APPLICABIE REGULATIORS:

OSHA Regulation 29 CFR 1910.20

OSHA Regularion 2% CFR 1926.23

OSHA Regulation 29 CFR 1926.50

0SHA Regulation 2% CFR 1910.120

OSHA Regulation 29 CFR 1910.134

OSHA Regulation 29 CFR 1910.151

OSHA Regulation 29 CFR 1%10.1001 - 1047
OSHA Regulation 29 CFR 1910.1904

Cal-OSHA Title B8 General Industry Safety Orders Group 16 Article 107
Section 5144

Cal-OSHA Title 8 General Industry Safety Orders, Article 4, Section
1531

Cal-OSHA Title B General Industry Safety Orders, Article 4, Section
5208-5220

Cal-OSHA Title 8 General Industry Safety Orders, Article 4, Section
3204,

DOCUMENTS ATTACHED:
Medical Questionnaire 29 CFR 1910.1001; Medical Clearance Form;

Medical Surveillance Program Waiver Form; Medical Record Access
Notice; Medical Record Release Form.

0110ale
Rev. 02/28/89
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6.0 DEFINITIONS:

A, Medical Surveillance Program: A program designed to
systematically collect and analyze health information on
employees potentially exposed to harmful agents for the purpose
of identifying health effects at an early, and possibly
reversible, stage.

B. Biological Monitoring: The analyses of exhaled air, biological
fluids, such as blood or urine, and X-rays to evaluate past
exposure to a chemical and/or radicactive material.

C. Asbestos: Refers to the following materials; asbestos,
anthophyllite, actinolite and tremolite.

7.0 GENERAL POLICY STATEMENT:

It is the policy of McLaren to insure healthy and safe employees.
Mclaren pursues this goal by providing a Medical Surveillance Frogram
to assess edployees’ ability to perform responsibilities effectively
(fitness of duty) and monitor employees potentially exposed to
hazardous agents for adverse health effects.

In addition to Hazardous Waste Operations and Emergency Response, 29
CFR 1910.120 requirements, the Respiratory Protection regulatioms,
29 CFR 1910.134, Asbestos regulations 29 CFR 1910.1001 and 29 CFR
1926.58, and Regulated Chemicals regulations, 29 CFR 1910.1001
through 1910.1047 all require medical monitoring programs. Mclaren
has combined these medical monitoring programs into one encompassing
all requirements, the Medical Surveillance Program.

8.0 RESPONSIBILITIES:

A. The company is responsible for providing physical examinations
at no cost to employees, including travel cost to the medical
faciliry.

B. The Corporate Environmental Health and Safety Coordinator

(CEHSC) will develop and amend all policies and procedures of
the Medical Surveillance Program as necessary.

C. The Regional Environmental Health and Safety Coordinator (REHSC)
will insure_that reputable medical facilities and physician’s
Board certflied in Occupantional Medicine perform physical
examinations of employees.

The REHSC or designee will administer this program in accordance
with the stated procedure.
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The Vice President, Regional Manager, Project Manager will
insure that only those employees participating in the Medical
Surveillance Program will perform activities or Thave
responsibilities at a hazardous waste, asbestos or otherwise
regulated site.

The Vice President, Regional Manager, Project Manager will
comply with physician's request of an employee’s work
limitations.

The Corporate Human Resources Department will provide the CEHSC
a 1list of all employees participation In the Medical
Surveillance Program quarterly, with special designation for
asbestos workers.

The Corporate Human Resources Department 1is responsible for
scheduling all physical examinations.

The Occupational Clinic/Physician will be responsible for
completing Mclaren’s Medical Clearance Form (Attachment 1) for
each employee.

Any Mclaren contractors must establish, maintain, and adhere to
an equivalent medical surveillance program of their own.

9.0 PROCEDURES:

A.

Employees required to participate in the Medical Surveillance
Progranm include:

1.0 All employees who are or may be exposed to hazardous
substances or health hazards at or above the established
permissible exposure limits for these substances, wirthout
regard to the use of respirators, for 30 days or more a
year.

1.1 Those employees who wear a respirator for 30 days or more
a year must participate in the Medical Surveillance
Program.

1.2 Those employees exposed to a regulated chemical, as
established in 29 CFR 1910.1001-1047, at the action levels,
i.e., time and concentration, where medical monitoring,
biological or otherwise, 1s required.

1.3 Those employees recommended to participate in the Medical
Survelllance Program by the CEHSC or REHSC.
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B. Scheduling Medical Appointments
1.0 The Corporate Human Resource Department will schedule a
physical examination for each employee, usually within the
first few days of employment.

1.1 The location and time of the examination will be at
- employee’s convenience and during work hours.

1.2 If employee refuses to undergo any or all parts of the
medical evaluation, action such as prevention from hiring
or exclusion from a work activity (i.e., reassignment) may
be advised by the Regional Manager, but at a minimum, the
employee will be regquired to sign a walver of liability
(attachment 2).

c. Baseline Medical Examination

1.0 All new employees will be required to have a physical
exanination to serve as a baseline to compare with future
examinations and to determine their fitmess for duty.

1.1 If a new employee had an exit examination from his/her
previous employer, the medical records will be reviewed by
Mclaren’s physician to determine if medical examination is
acceptable and if an additional examination is required.

1.2 The physical examination includes:

a) medical and occupational history review
b) physical examination

c) vision test

d) audiometric test - conducted in a 29 CFR 1910.95
approved testing booth, every 5 years.

e) biclogical monitoring tests:
* blood tests
* urine tests

. Physiciang-identified biological exposure indexes
(BEI’s) which are recognized and validated.,- -

£f) didentification of relevant lifestyle habits (e.g.,
cigarette smoking, alcohol and drug use) and hobbiles

g) Pulmonary Function Test (Spircometry)
|
J




L-"--v: i 'i ;..i;___

c) Chest X-ray - (la" x 17 PA) B-Reader
interpretation/ILO classification by a Board Certified
Radiologist - Record interpretation on Form CSD/NIOSH
(M) 2.B. (see chart below).

FREQUENCY OF CHEST ROENTGENOGRAMS

Years from ’ Age of Emplovyee

First Exposure

0 to 10
10+

15 to 35 35+ to 45 45+

Every 5 years Every 5 years Every 5 years
Every 5 years Every 5 years Every 5 years

1.0

1.0

d) Pulmonary Function Tests (FVC and FEV,) by a technician
trained in a professional spirometry course.

e) The CEHSC must provide the examining physician with
the following:

. Copy of asbestos Standard and Appendices D and
E.

. Employee's job description relative to exposure.
. Asbestos exposure level.

. Description of personal protective and
respiratory equipment.

. Information from prior medical exams.

Special Monitoring/Examination

Specific chemicals regulated by California or Federal OSHA
(29 CFR 1910.1001-1047) will be selectively monitored if
known or suspected regulated chemical exposure exists. All
exposure information related to the regulated chemicals
will be forwarded to physician. Specific biological
monitoring tests will be determined by the physicians.

Termination Examination

An exit examination is recommended for employees leaving
McLaren to insure a clean bill of health. This examination
can be limited depending on if the last examination was
within 6 months, no exposures occurred since the last
examination, or no symptoms associated with exposure
occurred since the last examination.

6
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H. Medical Clearance

1.0 The physician will review the examination results of each
employee. A written assessment of the employee's overall
fitness and ability to wear respiratory protection will be
submitted to the CEHSC and the Corporate Human Resources

+ Department.

1.1 No employee will be assigned to a task that requires the
use of a respirator unless the physician has issued a
medical <c¢learance that confirms that the person is
physically able to perform vunder on-site working
conditions.

1.2 Individuals who are clearly unable to perform based on the
medical history and physical exam (e.g., those with severe
lung disease, heart disease, or back or orthopedic
problems) will not receive a physician’s clearance and will
be prohibited from field work.

1.3 Any employee who is planning a pregnancy or who becomes
pregnant, must report this information to the Corporate
Human Resources Department as soon as possible. The
Corporate Human Resources Department will consult the
REHSC, who will serve as the liaison with the physician.
The physician will ultimately determine if an employee will
be issued a medical clearance, i.e., prohibited from field
work.

1.4 Mclaren will comply with the recommendations of the
employees personal physician, accommodating the employee
whenever possible.

I. Fhysician Treatment

1.0 If an employee experiences a non-emergency occupational-
related {llness, the physician is required to notify the
employee and the Corporate Human Resources of the illness
and recommended treatment.

1.1 If an employee experiences an urgent occupational-related
illness, the physician is required to provide the employee
emergency treatment.

a) Provisions for emergency treatment are delineated in
the site specific safety and health plan.

1.2 The physician will determine if illness is a job-related
symptom evaluated in the context of the employee exposure.




1.3 Nonoccupational-related illness or problems will only be
treated by employee's personal physician.

1.4 Any occupational-related illness must be reported according
to the Accident Investigation and Reporting Policy,
{HS 8.0). '

Program Evaluation
1.0 The CEHSC will periodically inspect medical records to
insure proper organization, maintenance, and file security

(confidentiality from unauthorized personnel).

1.1 The CEHSC will evaluate the efficacy of specific medical
testing in the context of potential site exposures.

1.2 The CEHSC will review the Medical Surveillance Program for
improvements annuzally,

10.0 MEDICAL SURVEILLANCE: Delineated within this policy.

11.0 TRAINING REQUIREMENTS: NONE

12.0 RECORDEEEPING REQUIREMENTS:

A,

Employee medical records will be maintained for the duration of
employee's employment and retained for 30 years after employee’s
termination date.

All enployee medical records are confidential and are maintained
for company use only. Medical records will not be released
without approval of the employee. Copies can be dispersed by the
CEHSC or the Corporate Human Resources Department, when employee
signs a release form (Attachment 5).

Employee medical records will be kept with the Corporate Human
Resources Department and a copy will be filed with the CEHSC.

In the event MclLaren ceases business, all medical records must
be sent to employees future employer and occupational clinie,
or to the Director of the National Institute for Occupational
Safety and Health.

The REHSC will post a notice {Attachment 4) to inform employees
of the right to request copies of their medical records.

1.0 1If an employee submits a written request (attachment 5) to
the REHSC to access or a copy of his/her medical record,
the REHSC will coordinate a written response to insure
employee's request is made within 15 days after the request
date.




Attachment 1
McLAREN MEDICAL CLEARANCE FORM

In accordance with Mclaren’s Medical Surveillance Program and State and
Federal Regulations (CCR Title 8 GISO Article 4, Section 1531; Section
5144; and 29 CFR 1910.120 and 1910.134), the examining physician is
required to provide the employee and employer a written assessment of the
employee’s overall fitness and ability to wear respiratory protection
while performing field activities.

This is to certify that

Employee's name

(— — — ——

- —_ — —_) has been examined by
Social Security Number

and he/she [__] is / [_:T_is not

Physician’s Name

physically able to perform responsibilities in the field while wearing
respiratory protection, [::] has / [::] has no significant change in
audiometric exam from previous exam, and an eye exam showed a [::] /
no need [::] for corrective lenses.

The physician has the following recommendations and/or limitations

for employee:

Comments:

Physician’s Signature Date

Rev. 02/28/89
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JHid iLJL‘i Nl Attachment 2

McLARER’S MEDICAL SURVEILYANCE PROGRAM WAIVER FORM

As an employee of Mclaren, I

Employee’s Name

( - - ) refuse to undergo any or all parts of the Medical

Social Secur‘t ber

Surveillance Program. I acknowledge and agree to perform my

responsibilities at McLaren and understand that Mclaren waives all

liability for harm which may arrive to me as a result of not participating

in the Medical Survelllance Program.

Employee’s Signature Date

Witness® Signature Date

Rev. 02/28/89
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10.

11.

12.

13.

14,

15.

16.

— -

NAME

29 CFR Ch. XVII (7-1-87 Edition

Part 1
INITIAL MEDICAL QUESTIONNAIRE

SOCIAL SECURITY #
CLOCK NUMBER

PRESENT OCCUPATION

PLANT

|
°l
i
[
-t
N

13 14 is

ADDRESS

TELEPHONE NUMBRER

(Zip Code)

INTERVIEWER

DATE

Date of BRirth

16 17 18 19 20 21

Month Day Year 22 23 24 2% 26 27

Place of Birth

Sex 1. Male
2. Female

What is your marital status? 1. Single 4. Separated/
2. Married __ Divorced ___
3. Widowed ____

Race 1. White 4. Hispanic
2. Black 5. Indian
3. Asian 6. Other

What is the highest grade completed in school?

(For example 12 years is completion of high school)

OCCUPATIONAL HISTORY

17A. Have you ever worked full time (30 hours l. Yes ___ 2. No

B. Have you ever worked for a year or more in l. Yes __ 2. No

per week or more) for 6 months or more?

IF YES TO 17A:

any dusty job?

3. Does Not Apply




COHETD T

uii; NP ST

h) Electrocardiogram (EKG) - baseline EKG vonly.
Individuals at age 40 and above should have EKG every
2 years, unless individual 1s covered by asbestos
standard.

i) Chest X-rays should be repeated only at five year
. intervals, unless individual is covered by asbestos
standard. (see asbestos medical monitoring}.

D. Periodic Examination

1.0 An annual medical examination is required of employees who
participate in the Medical Surveillance Program. The
Corporate Human Resources Department schedules all annual
medical examinatioms.

1.1 If employee has not worked at a hazardous waste site since
the baseline examination, this examination is optional.

1.2 More frequent or specific examinations may be necessary,
depending on the extent of potential or known exposure at
a site. The CEHSC and REHSC in consultation with the
physician will determine if more frequent examinations are
warranted on a project-to-project basis.

1.3 Examinations include:

a) yearly update of medical and occupational history
b)  yearly physical examinations
c) yearly bioclogical monitoring test

+ The extent of these tests will depend on:

i) examination results
ii) exposures, and
iii) job tasks

E. Asbestos Medical Monitoring
1.0 Physical examination requirements:

a) Medical/occupational history - must use OSHA
questionnaire Part I for preplacement/initial
evaluation and Part II for subsequent/annual periodic
exams. (attachment 3) (The OSHA questionnaire Part I
and Part II are published in Appendix D of the
Asbestos Standard.)

|
b) emphasis on respiratory and cardiovascular systems, |
digestive tract, and skin on hands. |
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Specity jobs/industry Total Years Worked _ __

Was dust exposure: 1. Mild ___ 2. Moderate 3. Severe

Have you even been expoced To gas or 1. Yes 2. No
chemical fumes in your work?

Specity job/industry Total Years Worked

Was expasure: 1. Milad 2. Moderate ____ J. Severe

What has been your usual vecupation or Joh--the one you have
worked at the lohgest

1. Job occupation

2. Number of years emplovyed in this occupation

3. Position/job title

Business, field or
in uery

(Record on lines the years in which you have worked in any of these
industries, e.qg. 1960-1969)

Have you ever worked:

1

l

1

1>

1

i

i

]

l E. In @ MIine?. ... ittt s e 1 [:
F. In @ QUALIY 2. . it ittt et et taa e s nnnnas [} [::

l G. IN @ fOUNALY 2. it ittt it e e e e eae e eeeeaenn [_1 ()
H. In @ POLLEIY? . ittt it e it e aneeeennns L_1 (_

I I. In a cotton, flax or hemp millz........... (1 —
J. With asbestos?. ... ... ...t iiiiennrneninn. [__1 (_

i

1

1

]

i

]

i

i

18. PAST MEDICAL HISTORY

A. Do you consider yourselt to be in good health? {__1 (.1

If “NO" state reason

B. Have you any defect of vision?....... e eeaares t_.] (1

It "YES" state nature of defect

C. Have you any hearing defeCt?....cuvuvunnneeness 1 (.1

If *"YES" state nature of defect
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D. Are you suffering from or have you ever suffered from:

a. Epilepsy (or fits, seizures, convulsions}? [::] [::]
b. Rheumatic fever? 11 1}
¢c. Kidney disease? (1 ()
d. Bladder disease? : L) (1
e. Diabetes? N )
£. Jaundice? () (]

19. CHEST COLDS AND CHEST ILLNESSES

19A. If you get a cold, does it usually qo to your 1. Yes ___ 2. No __
chest? (Usually means more than 1/2 the time) 3. Don't get colds __

20A. During the past 3 years, have you had any chest . Yes ___ 2. No __
illnesses that have kept you off work. indoors at
home, or in bed?

IF YES TO 20A:
B. Did you produce phlegm with any of these chest 1. Yes __ 2. No __
illnesses? 3. Does Not Apply __
C. In the last 3 years. how many such illnesses Number of illnesses __

with (increased) phlegm did you have which No such illnesses —
lasted a week or more?

21. Did you have any lung trouble betore the age of 1. Yes ___ 2. No __
167

22. Have you ever had any of the tollowing?
1A. Attacks of bronchitis? 1. Yes __ 2. No ___

IF YES TO lA:
B. Was it contirmed by a doctor? 1. Yes __ 2. No
3. Does Not Apply

C. At what age was your first attack? Age in Years
Does Not Apply

bl

2A. Pneumonia (include bronchopneumonia)? 1. Yes ___ 2. No __

IF YES TO 2A:
B. Was it confirmed by a doctor? 1. Yes __ 2. No __
3. Does Not Apply

C. At what age did you first have it? Age in Years _
Does Not Apply __.




| ]

3A. Hay Feverv 1. Yes __ 2. No
IF YES TO 1A:
B. Was it confirmed by a doctor? 1. Yes __ 2. No
3. Does Not Apply
C. At what age did it starr? Age in Years
Does Not Apply
23A. Have you ever had chronic bronchitis? 1. Yes __ 2. No
IF YES TO 23A:
B. Do you still have it? l. Yes __ 2. No
- 3. Does Not Apply
C. Was it confirmed by a doctor? l. Yes __ 2. No
3. Does Not Apply
D. At what age did it start? Age in Years
: Does Not Apply
24A. Have you ever had emphysema? 1. Yes __ 2. No
IF YES TO 24A:
B. Do you still have it? 1. Yes __ 2. No
3. Does Not Apply
C. Was it confirmed by a doctor? 1. Yes __ 2. No
3. Doues Not Apply
D. At what age 4id it start? Age in Years
Does Not Apply
25A. Have you ever had asthma? 1. Yes __ 2. No
IF YES TO 25A:
B. Do you still have it? 1. Yes ___ 2. No
3. Does Not Apply
C. Was it confirmed by a doctor? 1. Yes _ 2. No
3. Does Not Apply
D. At what age did it start? Age in Years
Does Not Apply
E. If you no longer have it, at what age did it Age stopped
sStop? Does Not Apply
26. Have you ever had:
A. Any other chest illness? l. Yes __ 2. No

If yes, please specity




§ 1910.1001 29 CFR Ch. XVII (7-1-87 Edition

B. Any chest operations?

1t yes, please specity

C. Any chest injuries?

If vYes, please specity

27A. Has a doctor ever told you that you had heart
trouble?

“IF YES TO 27A:

B. Have you ever had treatment for heart trouble
in the past 10 years?

28A. Has a doctor ever told you that you had high
blood pressure?

IF YES TO 28A:
B. Have you had any treatment for high blood
pressure (hypertension) in the past 10 years?

2%9. When diéd you last have your chest X-rayed?

30. Where did you last have your chest X-rayed (it known)?

What was the outcome?

l. Yes __ 2. No __
l. Yes ___ 2. No __
1. Yes ___ 2. No __
l. Yes ___ 2. No __
3. Does Not Apply __
1. Yes __ 2. No __
1. Yes _ 2. No __
3. Does Not Apply __
(Year)

25 26 27

FAMILY HISTORY

31. Were either of your natural parents ever told by a doctor that they had

chronic lung condition such as:
FATHER
l. Yes 2. No 3. Don't
Know
A. Chronic
Bronchitis?

B. Emphysema?
C. Asthmav?
D. Lung cancer?

E. Other chest
conditions

F. Is parent currently alive?

G. Please Specity Age if Living
Age at Death

Don't Know

1.

Yes

—

MOTHER
2. No 3. Don

't

Know

Age if Living
Age at Death
Don't Know




Occupational Safety and Health Admin., Labor

H. Please specify cause of death

§ 1910.1001

COUGH

32A. Do you usually have a cough? (Count 1.
a cough with first smoke or on first
going out of doors. Exclude clearing
of threat.) [If ne, skip to guestion
32C. 1

B. Do you usually cough as much as 4 to 1.
6 times a day 4 or more days out of
the week?

C. Do you usually cough at all on getting 1.
up or first thing in the morning?

D. Do youw usually cough at all during the 1.
rest of the day or at night?

Yes 2. No
Yes _ 2. No
Yes __ 2. No
Yes 2. No

IF YES TO ANY OF ABOVE (32A, B, C., or D), ANSWER THE FOLLOWING. IF NO

TO ALL, CHECK DOES NOT APPLY AND SKIP TO NEXT PAGE

E. Do you usually cough like this on most
days for 3 consecutive months orf more
during the year?

e

F. For how many years have you had the cough?

33A. Do you usually bring up phlegm from your 1.
chest?
{Count phlegm with the first smoke or
on first going out of doors. Exclude
phlegm from the nose. Count swallowed
phlegm.) (If no, skip to 33C)

B. Do you usually bring up phlegm like this 1.
a5 much as twice a day 4 or more days
ont of the week?

C. Do you usually bring up phlegm at all on 1.
getting up or first thing in the morning?

D. Do you usually bring up phlegm at all 1.
during the rest of the day or at night?

IF YES TO ANY OF THE ABOVE (33A., B, C. or D). ANSWER THE
IF NO TO ALL, CHECK DOES NOT APPLY AND SKIP 70 34A.

E. Do you bring up phlegm like this on most 1
days for 3 consecutive months or more 3
during the year?

Yes __ 2. No
Does not apply

Number of years
Doces not apply

Yes __ 2. No
Yes _ 2. No
Yes ___ 2. No
Yes 2. No

FOLLOWING:

Yes 2. No

Does not apply
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¥. For how many years have you had trouble
with phlegm?

EP1SODES OF COUGH_AND PHLEGM

34A. Have you had periods or episodes of {in-
creased") cough and phlegm lasting tor 3
weeks or more each year?

»(For persons who usually have cough and/or

phlegm)
If YES TO 34A
B. For how long have you had at least 1 such
episode per year?

WHEEZING

3SA. Does your chest ever sound wheezy or
whistling
1. When you have a cold?
2. Occasionally apart trom ceolds?
3. Most days or nights?

IF YES TO 1, 2, or 3 in 23SA
B. For how many years has this been present?
36A. Have you ever had an attack of wheezing
that has made you feel short of breath?
I1F YES TO 36A
B. How old were you when you had your first
such attack?
C. Have you had 2 ot more such episcdes?
D. Have you ever required medicine or

treatment for the(se) attack(s)?

BREATHLESSNESS

37. 1f disabled from walking by any condition
other than heart or lung disease, please
describe and proceed to question 39A.
Nature of condition(s)

[

29 CFR Ch. XVII (7-1-87 Editic

Number of years
Does nat apply

Yes 2. No

Number of years
Does not apply

Yes ___ 2. No
Yes _ 2. No
Yes __ _ 2. No

Number of years
Does not apply

Yes __ 2. No

Age in years
Does not apply

Yes 2. No

Does not apply

Yes __ 2. Nvu
Does not apply

3BA. Are you troubled by shortness of breath when

hurrying on the level or walking up a
slight hill?

Yes 2. No




1F YES TO 138BA

Do you have tu walk slower than people ot
your age on the level because ot breath-
lessness?

Do you ever have to stop tor breath when
walking at your own pace on the level?

Do you ever have tou stop for breath
after walking about 100 yards (or
after a2 few minutes; on the level?

Are you too breathless to leave the
house or breathless on dressing or
climbing one tlight of staics?

TOBACCO SMOKING

39A.

40A.

Have you ever smoked cigarettes? {Nao
means less than 20 packs of cigarettes

or 12 oz. of tobacce in a4 lifetime or less
than 1 cigarette a day for 1 year.)

IF YES TO 39A

Do you now smoke cigarettes (as of
one month ago)

How o0ld were you when you first started
reqular cigarette smoking?

1t you have stopped smoking cigarettes
completely, how old were You when you
stopped?

How many cigarettes do you smoke per
day now?

On the average of the entire time You
smoked, how many cigarettes did you
smoke per day?

Do or did you inhale the cigarette smoke?

Have you ever smoked a pipe regularly?
(Yes means more than 12 oz. of tobacco
in a lifetime.)

1. Yes __
3. Does not
1. Yeu

3. Dues pot a

l., Yes __
3. Does not a
l. Yes __

3. Doues not a

1. Yes

[—

Yeo
3. Does not a

Age in yea
Doues not a

Age stupped
Check if still sm
Duez notv apply

Cigerettec per da°
Does not apply

Cigarettes per da
Does not apply

1. Does not apply
2. Not at all

3. Slightly

4. Moderately

5. Deeply

l. Yes __ z
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1F YES TO 40A:
POR PERSONS WHO HAVE EVER SMOKED A PIPE

—_—

B. 1. How old were you when you started to

smoke a pipe regularly? Age _
2. If you have stopped smoking a pipe Age stopped _
completely. how old were you when you Check it still

stopped? smoking pipe _

pDoes not apply

__ oz. per week {a standarc
pouch of tobacco contai:
1 1/2 oz.}

__ Does not apply

C. On the average over the entire time you
smoked a pipe. how much pipe robacco did
you smoke per week?

D. How much pipe tobacco are you smoking now? 0Z. per week
Not currently

smoking a pipe

I

E. Do you or did you inhale the pipe smoke? 1. Never smoked _—
2. Not at all .
3. Slightly _
4. Moderately _
5. Deeply _
41A. Have you ever smoked clgars regularcliy? 1. Yes _ 2. No ___
(Yes means more than 1 cigar a week for a
year)
1¥ YES TO 41A
FOR PERSONS WHO HAVE EVER SMOKED CIGARS
B. 1. How ¢ld were you when you started Age ___
smoking cigars regularly?
2. 1t you have stopped smoking cigars Age stopped —
completely. how old were you when Check if still

smoking cigars _

you stopped.
Does not apply —

C. On the average over the entire time you Cigars per week
smoked cigars., how many cigars did you Does not apply _

smoke per week?

cigars per week _

D. Bow many cigars are you smoking per week
Check if not

now?
smoking cigars

currently _
E. Do or did you inhale the cigar smoke? 1. Never smoked —_
2. Not at all —
3. Slightly —_
4. Moderately -
5. Deeply —_—

signature Date




Part 2
PERIODIC MEDICAL QUESTIONNAIRYE

1. NAME

2. SOCIAL SECURITY #

3. CLOCK NUMBER

10 11 12 13 14 15

4. PRESENT OCCUPATION

5. PLANT i,

6. ADDRESS

7.
{Zip Code)
8. TELEPHONE NUMBER
9. INTERVIEWER
10. DATE
l6 17 18 19 20 21
l11. Wwhat is your marital status? l, single _ 4. Separated/
2. Married ___ Divorced _
3. Widowed
12. OCCUPATIONAL HISTORY
12A. In the past year, did you werk l. Yes 2. No __
full time (30 hours per week
or more) for 6 months or more?
IF YES TO 12A:
12B. In the past year, did you work l. Yes 2. No
in a dusty job? 3. Does Not Apply
12C. Was dust exposure: 1. Mild 2. Moderate 3. Severe ____
12D. In the past year, were you 1. Yes ‘2. No
exposed to gas or chemical
fumes in your work?
12E. Was exposure: 1. Mild 2. Moderate J. Ssavere ____

12F. In the past Year,
what was your: 1. Job/occupation?
2. Position/job title?




S 71V T e | Emme o &

13. RECENT MEDICAL HISTORY

13A. Do you consider yourself to
be in qood health? Yes No

It NO, state reason

13B. In the past year, have you
developed:

<
o
0
'z

O
Epilepsy?

Rheumatic fever?

Kidney disease?

Bladder disease?

Diabetes?

Jaundice?

Cancer?

[ HTTTT
[T

l14. CHEST COLDS AND CHEST ITLLNESSES

14A. If you get a cold, does it usually go to your chest?
(Usuvally means more than 1/2 the time)
l. Yes _ _ 2. No __ _
3, Don't get colds ___

15A. During the past year, have you had
any chest illnesses that have kept you l. Yes 2. Nu
off work, indoors at home, or in bed? 3. Does Not Apply

IF YES TO 1%5A:

15B. Did you produce phlegm with any 1. Yes ___ 2. No ____
of these chest illnesses? 3. Dues Not Apply ___
15C. In the past year, how many such Number of illnesses _
illnesses with (increased) phleym No such illnesses ___
did you have which lasted a week
or more?

16. RESPIRATORY SYSTEM

In the past year have you had:

Yes or No Further Comment on Positive
Ahswers
Asthma -
Bronchitis
Hay Fever

Other Allergies
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Yes or No Further Comment on Positive
Answers

Pneumonia
Tuberculosis
Chest Surgery

Oother Lung Problems

NERN

Heart Disease

Do you have:

Yes or No Further Comment on Positive
Answers

Fregquent colds

|

Cnronic cough

Shortness of breath
when walking or
climbipq one flight
or stairs

|

Do you:
wWheeze

Cough up phlegn

|

Smoke cigarettes Packs per day How many years __

sle

Signature




Attachment &

MEDICAL RECORD ACCESS NOTICE

In accordance with Mclaren’s Health and Safety Policies and Procedures,
State and Federal Regulations (CCR Title. 8 and 29 CFR 1910), Mclaren is
required to post a notice informing Mclaren employees of their right to
access personal medical records.

All medical records are confidential and are maintained for company use
only. Medical records will not be released without approval of the
employee. Copies can be dispersed by the Corporate Environmental Health
and Safety Coordinator (CEHSC) or the Corporate Human Resources
Department, only when employee signs a Medical Record release form.

All employees are allowed to view and/or have copies of personal medical
records. To request access or a copy of medical records, the employee is
required to inform the Regional Environmental Health and Safety
Cocrdinator (REHESC) or CEHSC in writing and sign the Medical Record
Release Form. Medical Record Release Forms can be obtained from the REHSC
or CEHSC. The REHSC or CEHSC will coordinate a written response to insure
employee’s request is made possible within 15 days after the request date.

Rev. 02/28/89




S e T Attachment 5

McLAREN’S MEDICAL RECORD RELEASE FORM

As an employee of Mclaren, I ‘ ,
Employee’s Name '

(- - - __) request on

Social Security Number Date

| | a copy of my medical records.

| | a copy of my medical records sent to:

This request was submitted to:

CEBSC or REHSC Date

This request was completed on

Date

by

CEHSG or REHSC

Rev. 02/28/89
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APPENDIX 2

INSTRUMENT CALTERATICHN AND MONITORING FROCEDURES




GASTECH (LEL) CALIBRATION
AND MATNTENANRCE INSTRUCTIONS

4




MODEL 1214
GAS[ECH|  GASTECHTOR

INSTRUCTION MANUAL

MADE BY

GASTECH INC.



JIRVICE pOLICY

GasTech Inc. malntalna an Instrument secrvice (facillt
Laatory, Some OasTech disteibutocs also havs npnl.r"toyc:n.ltu:::
hovever, GasTech assumes me 1lsbillty for service performed by
other than GasTech perscamsl, fhould your (mstrument requlrs
foa~vacranty repalr, you may coatact the distributor fros which
it was puechased, of you mIY contact GasTech directly.

12 GasTueh Lo to J0 the rvepaly work for you, you may send tha
Lastzument, prapald, to Gantesh Inc. 0443 c.nmrmm'.. Hewark,
CA 94348, Axtne  Herviee Depariment. Alwaye Llaclude your »d-
dress, purehase srdet runber; shipplng and billlag Information
ond o duseripiion of the delest a8 you perceive k. If you wish
ke ut.o Lialt o the autherized repalr cost, wtate a *not w
enceed® flgure, If you musk have & price quotation befors you
cin suthorise the vepair cost, 50 state, but undevetend that thia
invelves extra cost and extre hendling delay. GasTech's policy
1a to pecform all needed pepaice to pestors the {nstrument to
tull operating condition, Ineleding reactivation of all out-of-
warzanty slegtrochemlesl eells.

Te expadite the repalrs operation, it Is praferable to call [n
advanca to GasTech Customer Dacvice, (4151794-6200, obtain &
fetura Authorlsation Nusbar (RA#), desccibe the naturs of tha
problen and provide a purchase order nuabar.

It this s the Clrst time you are dealing directly wvith the fac~

tory, you will be askad to provide credit celecances or prepey,
ot suthorize COD shipment.

Pack the instrument and all Lts accessorles (praferatly in Lts
original packing). fEnclose your Pucchase Order, shipping and
billing Informatlon, PA¢, and sny spacial inetructions.

(74
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CAUTION

Explosive gas mlntursa can malw, diatigure and kill, and
ouygen defiglent atmoaphsres osn cause lnstant desth,. It
ie essentliel that users of this instrusent read, under-
stand and follow the Instructions for operatios snd main-
tensnge, and tha precautions contsined In this msnual to
ensure that the tinatrument will warn of wexplosive or
onygen detictent stmospheces,

DO NOT ULBE FOR DETECTION OF TOXIC GAS OR
FOR COMBUSTESLE GABES N THE TOXIC RAHGE.
DO NOT UBE OH OXYOEM=-ACETYLENE WIXTURES.

POR  APPLICATION INPORMATION,
ACCESSORIES, BPARE OR REPLACENENT PARTS, CONTACT:

GASTECH ENC.

1443 CENTRAL AVENUE
HEWARK, CALIFORNIA 94360 USA
PHONEs (415) 794=6100
PAX: (415) 794-41l0
TELEN) 3M-482
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INSTRUCTION NANUAL

GaaTechtor Partable Gas Alarm Model 1214 and 12143

INTRODUCTION

The Hodel 11l4 GasTechtor Gas Alarm ls & poctable (netrument
designad primsclily for dekection of cdmbustible gases and of oxy-
gen deficliency in confined work aspages, such as natural gas or
depleted oaygen In utility manholes, It osn detect and Indicste
gas concentratlons up ta the lower suplosive limit and aoctusts »
charactaristlio sudibls wignal 1if concentration siuceede & presst
level. It alwo snalysss for onygen over & vangs of 0 to I3V, and
actuaktes a different sudible wnignal If onygen concenteation dropa
below » preset level. In later modela, #» third characteristic
sudible slgnal ls actuated if for any cesson the onygen concen-
tration exceeds 23%. Instrument Is Sasigned to withstand rough
handling and severs exposure, and la Intrinsically sale for uae
in the National Electrical Code Class I Group C and D atmospherss
of combystibiea gases Ln air.

In the Model 1214, coabustible gas {e detected by a diffuaion
head containing a heated catalytic element snd s matching refec-
ence slement, Oxzygen detection is by a eecond diffueion head
contalning an slectrochemical oxygen cell. A solld-state ampli-
fier is used to inorsase output of the sensors to glive sdeguate
voltage to drive the meter and the slarm circults. Power for the
Instrument 1s provided by a bullt-in rachargesbls battery with
sufficlent capacity to operate for an entire working day. An
audible alarm, active In both the combustibles rangs and the
oxygsn vange, sounds whehsver gas congentration tesches a presst
level, and an audible slgnal $s gliven alma In case of walfunation
or & dead battery. ’

In the diffusion Model 1214, both ssnsor hasds avs plug-in type,
which are mounked to the front of the Instrument, or slternative-
ly may be ussd on an sxtenslon cabls. In use, the Instcumant
with hesds plugged~in or the cable with hesds stiachsd la placed
in & suspact ares tor deksction.

In the sample=draving Modsl 12148 examples of the stmosphers un-
der taat are drawn continuously, by ssans of e bullt-in pump,
over a combustibles detactor and an onygen detector, both similsr
to thoae used In the [114. Thua, every test for combustible gas
le sutosstically accompanied by a test for oxygen defliciency. In
uss, an extension hose permits withdrawal of eamples from speci-
fic polnts or enclased spaces.
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MODEL 1214 HOUBING

SOMBUATIOLER

oNYaQEN

DIFFUBION BRNOOAR

oOMBUSTIRLED
OXYQEN

SAMPLE-DRAWING SENGORD

OXYQEN CELL {65-0001)

RETAINING OTRAP {14~-35012)

BATTEAY PACK (48-1871)

FUBE (43-4140)

SOTTOM CASH (21-0078)

-COMBUATIBLES SENBORN (¢41-0120)

ARACTION GHAMBER {35-0701)

- Q“
L. INLEY PITTING (17-0401)

&—— HO3E FITTING (30~0800)

PARTS LOCATION -12149 LOWER HALF
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GUZZIER BACKPLATE (14-0418)

BUZZER {82-1008)

OXYQEN BOARD (87-8003)
TOP OASR (a1-c0T?) 7

ONYOUN HEAD (99=1000)

MRETER {§0-2010)

COMAUBTIBLES HEAD {21-0108)

MAIN BOARD (8Y-8002)

PARYS LOCATION - TOP HALF

1.

DESCRIPTION

A,

Housing

The Nodel 1114 is houssd In & fibarglass cass which 1s
dursble, wshockereslatant, snd protacted against entry ot
wvater, The lower half, containing the batteries, has no
openings neac the bottom snd hence can pafely be placed In
mud or water up to 4 cm depth without hazard to the intecnal
compoOnanta.

The uppar half contains all of the olectronic ciccultcy, snd
is provided with s aubstentlsl carcyim handla. The Lip of
the upper case overlaps the lower, to shed water., OUppar hsll

fa clemped to lower by masns of & heavy-duty knurled
thushsarew,

On modsle spproved by the Wine Safety end Health Malnlscra-
tion (MUKA], an sdjustshle shoulder strap ls provided wvhich
sttachea to rings on the front snd tha vesr of the instru-
ment by means of salety clips. The shoulder strap turnishes
s convenient means for cacrylng the instrument, leaving the
hands freas. It may be removed whan not required, The sams
foature ia provided on all new RON=NEWA sodele deliversd
since January 1987,

NSHA models are further ldentliflied by & distinctive NSHA
spproval label banesth the carcylng handle on the Instrumant.

Ssnsors = Dilfusion

Sansors for the ditfusion model sre mounted entecnally at the
front in ramovable detector hesds, -

t. Combuatible Gas Bensor

The gas-senaitive detector hesd ts a plug-in assembly
which mounts on a d-pln soekak at tha front, The detec-
tor elsmant is of ths platisus ecatalyst type, and an
electrigally idantlcsl but nem-gatalytle reference ale-
asnt sounted in the sams anvivronasnt setves to stabilisze
the msasuvewsnt and compensata for slfects of non-
combustible gases, teapsrature varlatlons, etc. Elenants
ars protactsd by a sintersd stainlens steel f[lase arces-
tor, which perwite access of sugrounding atmosphere by
2ittuslon, but pravents outvard prapagstion of fiame
should an esplosiva atmoaghere be saspled, The datactor
1e provided with an snodined alusipum protectlve guard,

1, Ouygen Bensor

the oaygen=-sensitlive Jatector hesd fa a similsr plug~in
ssaembly which sounts In s $=pin sochet at the Lfront,
The owygen-sansing portion is an electrochenical cell in
which gold and lead electrodes are Immarned ia & gel-
type slectrolyte, and covered by & permaable fluoracarbon
sembrane. Oryqen from the aurrounding atmosphare
diffusss through the sesbrana and entars into an slesctro-
chemical reactlon whose cate is ditectly proportional to
the partial pressurs of onygen, the end product of thle
rmarilon halne Yasd owids, The curvent qansratsd by thiws
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Standard Warvanty

Gas Detection Instzuments

Me varvant gas alarm aquipment manufactured and s0ld by us to be fres
from defects In materiale, wockmanship and pextformance for a period of
one year from date of shipmsent to ultimate wser., Any parts found
dafective within that paried will de cepalzed or replaced, at our
optlon, fres of charge, f.o.b. (Cactory. TIhim warcanty does not spply
to those Ltems which by their nsturs are subject to deteriorstion or
consumption In notmal service, and vhich sust be clesned, repaiced or
veplaced on & reutine baals, Huch Items way lnoclude:

al Lamp bulbs and fuses '
b} Pusp diaphragus and valves

c¢] Absorbant cartridges
d) Fllter elements
a) Batteries

€} most catalytic and electruochemicel sensors are covered by & eep-
acate varvanty of 6, 11, or 14 moaths,

Wacvanty ls volded by sbuse Including vough handllng, sachanical
damage, alteration or repsir procedures not In accordance with (n-
structlon manual. This wvaresnty Indicstes tha full entent of our
1isbillety, and wa are not responsible for cemoval or veplacemant
costs, locsl cepalr costs, tranaportation costs or coatingent espensas
incurved without our prior approval.

GasTech Inc.'s obligation under this warcanty shall bs limited to
repairing or replacing sny product which OasTech Inc., Material Review

‘poard exasinatlon shall dlscloss to Its satlsfaction to have bwen

defective. To cacelve warrsnty consideration, sll products amust ba
returned to GasTech 1Ine, at lte manufacturing Cfacilitlies with
transportation charges prapald,

This warranty ls exprassly In lleu of say and all ather warranties and
representations, supressad or Implled, and all other obligations or
1iabliktles on the part of GasTech Inc. including but not limited to,
the wvarrsncy of fltness for a partlcular purposs. 1In no eveat shall
GCssTech Inc. be llable for dirvect, Incidantal or conssquentlal loss or
dsmsge of any kind connected with the use of ite products or fallure of
Its product to function or opersts properly,

This wvarranty covera instruments and parts sold (to ueers)
enly by suthocized dlstributors, dealers and npuunnuvu
an appointed by Gas Yech,

Rev, 11/046



Stoek o,
d1=01012

$1=0120
$5-0401
15-3401e

$3=0411
3=-04111

¢5-10002
18-020)

11-010%
10-0002
d0-0010
10-0823
se~0130
1-019)
10-0121
11-430]

1t-4203C

n-1102

-1109

1214-052687=-24

Description

Conbustibles detector assembly, exchange
{1214, 1314 HBRA)

Combustibles detector assembly (12149)
Onygen call, new (12148} {replaces 33-0610)

Ouyyen cell, reactivated (exchange) (12143)
{rveplacen )3=0410R)

Oxyesn cell only {1214, 1214mann)

Cnygen qell, resctivated (enchangs)
(1314, 12V4NRNARY c.

Osygan dategtor assembly, complete
(1244, 1214 nENA}

Oayyen detector assembly, sxchange
iveactivated cell) (1214, 1104 HSHA)

Packing carton for GasTechtord, complete with
foam

Instruction Manual, Model 1204

Baose, Teflon-lined, ¢' [12143)

Boss, polyethylens~lined, 10* {13148}

Bose, polyathylene-lined, 23' (11148)

Probe with filter, 10* plastic {12145)

Holature trap {12148)

ydrophoble filter, 12148

Calibration Rit, with one cylinder of 1.3%

nstural gan and one cylinder of 1008 nitrogen

plve valve, gasecollecting beg and coupline

hese In qacrying cuse (12148)

Callbration Xit, altrogen snd cosbustible gae

plvs valve; flowmetsr and cup for dlffusion o
dotectors (1214, 1214 HBHA) .

Sanple draving sttachment, vith bulb, probs,
hoss (1214, 1114 WBAA}

Caiibeation test cup and tube [1114,
1214 HBEA)

1294-06090)-1

alarm clrcult, The datector in provided with a cylind-
rical plastlie protactive shell, with pecforations Iln the
and to permit free sccess of tha surcvounding atmosphece
to the active face of the call.,

foth detector heads can be axtanded to & cemots point by use
of the cable and socket sasenbly, The cable, 20 in lendth,
ptugs {into the oxygen detector sockat, after rvemoval of the
detactor, and both detectors In turm plug Into eisllar
sockets at the end of ths cable, Retalning clips hold the

onygan head In placey the cosbystibles head is held by a
threadad locking ving. .

An optional 30° cable snsenbly ls avallabls.

Sennors - Sample~Orvawling

The sanaors for the sample-draving model are sounted intecn-

ally, attached to their respective chambers, and remain
Lixed.,

1. Combustible daa Samsor

The wama qas-sensitive detector slement 83 used [n the
diftunion head describsd above, le ueed In a replaceable
assenbly which {e (nstalled within an asnodized aluminum
enclosuce of ceactlion chasber at inner front of lnagru-
ment, Detector is retalned In the chamber by mesns of a
threaded vcing, and sealed by an O-ring gaskst, Sample
snters chamber C(rom the front, flows over the datactor,
through tha pump, then over the onygen detesctor and
Cinally ls exhausted externally. The sintared stainlese
ates]l flama acrrestor not only permits access of sampled
stmosphars to the elements but almo acts as s diffuser to
isolate the sensltive «lements from flow fluctustions.
Detactor assasbly connects electrically to clecult board
by means of three coloc-coded wires to ecraw terwinals,
accenalble vhen upper hall of housing e removed.

1. Ouygen Jensor

The same type of oxygen call ss used In the diffueion
hesd described ahove, In clamped into & cavity In an
anodized aslusinum block, through which the sasnple (lows
after It leaves the combustibles dstector. Omyaen cell
conhects to glrcult board by a T=pin plua connsctor.

Hater

Indicatlons of the Lnstrument are displayad on a mater,
vialble through & vindow on top face of Lnatrument case.
Hetar indlcates casbustible gas or oxygen concantration
dlrectly, depanding upon whether the range svitch Is in the
LEL (Combustibles) or OXY (Oxyasn) position., Two sets of
graduations are providedi

Y. !n coabustibles range, metasr indlicates gas concentrstion
In units of ewplosibility, 4-100% LEf,, whers 1008 LEL

twnvuasnntes the ninfana cncantrarion af ~wbogsrih)ls aen
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Stock Mo, Deseription
41=0449) _ Switch lens asmembly, gresn
43-04498 Svitch lene assambly, orange
OXYOGEN/LEL RANGE SWITCH 12-4140 Puse, battery, JAG I
43=20112 Bocket, chargst
(PUBH ‘BUTTON) 41-1013 Dust cap
OXYQEN CALIBRATION ALARM LIGHTS 43-8031 ::::';!gt::::.'“ﬁ::.nzg::“""“. cell,
GONTROL KKOB {LEDS) 13-0032 Yese bicferiea t i:::'?%:.i%'”“"" ot
@-901) tnob (1214, 13040)
17-1%01 Cont lnucus Operation Adspter, 13V DC
47-132) Detector cable/socket ssasmbly, 20* (1114,
L214HBHAD
‘un;"{m 1% 17-13234 ““:::;'ubhhulu assembly, 98¢ {1214,
o f Q 19-1301 Battery, alialine sine D (for 43-00352 pack)
POWER SWITOH /I Jaoott 121_Tstmas o ey | LEL ZERO =120t ?:ﬁ'r"i%:::}! ;::{5 nickelcsduiun, O-afse
49=1571 sattery pach, nlehal-cadmius (1214, 12148}
(PUSH RUTTON) OONTAOL XNOB
49=-1571n8 Battery pack (1214MBEA)
49-1017 Continuous Operatlion Adapter, 113V AC
BATTERY GQHECGK BWITCH 1-113) Sattary charger, IISV-. dual cate,
tima=controlled
(PUSH ll.l.ﬂ'on, MOMENTANY) 19-2134 battery charger, 130V, dusl rate,
time-controlled
50-1220 Meter, combination scals {1214, 1214W)
$0-5019 Heter (1114WENA)
$1-100% Suszer
37-1001 nacorder output for any GasTechtor, 0+30 aV,
added to inskrvument (1314, 12148}
$7=-003X% Ciroult board, combustibles (mpscify model)
57-00%% Ciroult board, onygen (1214MSEA}
CONTROLS AND INDICATORS $7-006) Clrcult board, oxygen (1214, 1318}
§0-0301 sensor only (to be soldered inmto

detector assesbly) (1214, L1314nSHA)

61-0102 Combustiblen detector assembly, complete
{1214, 1214MBMA}




VILII. PARYS LIST

Itock Mo,
13-0012

110119
13-1073
=194
13=-t101
14=04119

20-1010

-0aM
21-000)
=000

11-0003
11-0004
211013
Jo-d014
Jo-0340
30-8341
30-0342
30-0300
N-1031

41-144)
41=3T11
13-0401
43-0442

121403248712

tescription

Nardle, complete with label & screva {spacity
wodel)

Steap, cacrying

Pront hold-down scraw
Retainar, Lor hold-down scraw
Cave lateh

Instxument cass oatch bar

Carrylng case, padded, with space for
accassories

Case, lower, ldrilled for 1214, 1214 MSHA)
Case, upper, cvompl. w/vindow & handle, (1210)

Casn, upper, coapl, w/window & handle,
(12V4n880)

Case, upper, compl. w/window ¢ handle, (11145)
Case, lover, {drilled for 12143}

Hetsr vindow

Punp, rotary BL (11143)

Pump haad, replacesent (12148)

olaphrage, pump (12143}

VYalver, pump, set of 2 {12148}

Ialet fikting (V1U4E)

rliter slement, cotton, replacement,
pachaqs of M (11149)

fero pot, combustibles (1234, 12148)
Ca) pot, oxygen (1114, 12143}
gvitch, OW=OFF end Nange

Switch, volt test

1214~04090)-4

A matk on scala, "OATT (K", raprasants the ainimum per-
slasible battery voltsge, as an indlcation of »stats of
chaxge of the battary, A separate mark below "0° on the
meter scale, msarkad "OFP*, s the rest or off position of

the metsr, A glancs st the mater then shows wvhen the
{nstrument ls on or off,

HSNA approvad modele have an sdded scale on meter disl of
0-3% sethane, This scale Is In direst proportion to the
LEL scale, Ll.w., 3% msthane by volume is 1004 LEL.

In the onygen rvanys, mater indloates in units of peccent
onygen, O=250. A merk on soale, "CAL®, corresponda to
the norwal onygen content of atmosphexic aslr, 114,

Contronls and Indlcakors

The Elve controle that are used In wormal operatlon of the
{nstrument ace arranged on the left elde of Instrusant aa
viewsd from the tear, These controls are rveceased to minl-
mize posslbility of accldental opacation.

:.

POMER switeh, an altavpate=action push button ewitch
which aenergizes circult whan pressed. An  orangs
indicator dot 1s enposed when the ewitch is In the ON
pouition, sevving as a mechanical pllot llght,

BATTERY CHECK switch, s somentary pueh button ewltch,

when pressad connects meter as a voltmstar for battery
condition check.

LEL SERO, a potantiomster knob which ls used to adjust
combustibles clrcuit to read zero In the absence of
combuntible gqas.

Nsnge, &n slternste-action push button awitch which
sslects tha cperating rangs, sither combustihles (LEL} in
the “"out® position or cuygen (OXY} in the “in* position,
A colored indlcator dot shows whan the switeh ls "in®.

0%Y AL, & potentlomster knob which s used to sdjuee
cleeuit to read 1it when detsctor Ls surcounded by knownm
normal alre.

Atarm Llghte, ced (LEL} and smbar {OKY), lllusinate whan
the corresponding eaction of Lnatrument Aa In slsmm
conditlon. Ned Light blinks In an on—oft pactern of
squal leneth pulses, to show that LInstrument {s in
consbustible gas alarm condition. Amber iloht blinks in »
short-long pattern to show that instrusant. ie In abnormal
onygen conditlon,

On the WIHA approved models, screwdriver type adjustments
ave inatalled for the LEL IERG and the OXY CAL controls,

lnetesd of hnoba. This festuce is available on reausst,
tor non-MBUA modalu as well,
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OXYQEN CIRGUIT BOARD (HIDDEN)

UPPER HALF MAIN QIRCUIT ROARD (COMBLUBTIOLES)
BUZIEN POWER LEADS
CONNEOTOR
|
‘.i
LOWER MHALF U BATTERY PACK

MODEL 1214 INTERIOR

Other cslibrstlion gases sra svailsble. Of particular Intex-
ettt s » conbination cyllndar contalnlng 1.3% mathsne and 174
anyqen. This cylinder will give a slmulkansous chack and
calibration teat on the combustibles and oxygen ssctiona, In
one operation, Other cylinders containing propans-air,
hydrogan=aly, hazane=alr- and ethylena=air mixztuces ars il
avallable to eule particular requirements.

Por the diffvalon models, the calibration kit Includes an
adapter test cup, wvhich has provimion for coupling aithar to
the combustibles or to the oaygem detactor, and a flowmeter
to aseure proper (Clow. FPor the 11148, & short length of hosa
is provided, complete with fitting to coupls to Lnatrusant

inlet, togethar with a gas-collecting bag to eive visual .
varitication of sdequate {flow. .

To make a vespones taskt, ficet turn on and sdjust the lastru-
mont to seroc and 1% In the normal way. Couple walva to
cylinder, FPor Model 11%4, connact the flowmetar and adspter
cup to valve, open valve and est flow to 1.3 wvhile holding
flowmetar vartical, than place cup ovar the detector hesd
under tast and allow to Clov untll stasdy resding iz obtain-
ed. Por hodel 13148, connect the plastic Y with qas-collect-
ing bag betwesn lnstrument end cyllnder vslve, and opsn valvae
until bag remalng partly distended,

Watch meter carsfully, noting final rveading; If Lt dces not
correspond to known concentration marked on cylinder, than
recallbrate as outlined in Section IV,

HOTE

for qanscal purposs uss, Lecluding tests Cfovr hydrocar-
bon wvepors such as thoss f(rom gqasoline, toluane or
havane, standard practice is to adjust callbeacion to
read hlaher than trus vteading on methane, since thae
heavier hydrocarbons tend to cesd lowar than mathane.
We recommand that calibracion ba set ta 73V LEL on 1.3%%
methane to giva the best average Casponsa.

Sauple~Drawing Adapter (1114 and 1214 MSHA only)

Sometimes It ls mors convenlsnt to uss ths assple-draving
sethod to take s sample from an inaccessibls, resots, hot or
dusty environment. FPor sxanple, it may be usestful to sample &
sanhole through ons of the small holes In the cover, bafore
lifeing Le, For this purpose, s Basple~Ovaving Adaptar la
avallable (Stock MNo. 01=1162), It conslists of an sdaptec cup
to fit slther detactor, plus an sspirator bulb, a ¢' hoss and

a proehe, The hose snd prohe are simllar to those fucrnished
as standscd with the Model 12148,

Cacrying Cane

A convenlent fosm-padded plastic carcying case s avallable
for usa with the 1214 secies. It has plastic foam recessss
to store the Lnstrument snd the standard accesaorles, and It
insures that all components ace available and protected.
Order Stock Ho. 20-1016.

Racorder Output

If epaclfled, the 1214 or 11143 cen be fitted with recarder
autput jacka, te aive a signal of 0-%0 aV DC, proportlianal to
neter defliection, A palr of banana jacks on stsndard spacinag
are lnstalled at rear of housing, Mecorder used myst be of
the high=~impedance typs. Spucilfy Btock Ho, 17-2001, This

muar he {netwltad ot the fecrnrv
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Probe {11148 only)

The standard 10" probe supplled with the 12149 {s convenlent
for genecal-purposs use In checking for leasks and problng
through tank opanings, manhole covers and access ports, For
Crequent tasts at ground lavel, in manholes and in tanks, @
30* aluminum probs s avallable. Probe le cross=-drililed 4*
from tha and, 80 thet wvater vwill not be drawn into instrument
even it end of probe 1a Insdvertently immersed. Same fllter
arcangemant i3 provided In handle of proba sa with 10° probe,
Ovder Stock Mo, 10-0193,

All probas Include s cavity {n the transparent plastic hapdle
to aceommodate a cotton fLiter elemant. The filter should be
Lnapacted Ccequently, ond replaced when [t becomss dis-
soloted. Ordar Btock Na, ))=1011,

Etxtenslon Noams (11148 only)

A standard &' teflon=lined hose le provided with tha Instru-
went, Mdicional langths of hoss may ba wused, up to
approximately 30°, for sampling from deep tanks and manholes.
The polysthylene=lined hoses {30-001% and 00-0013, see Pacts
List) see satlafactory for most samples [ncludina natursl
qas, hydrogen, propsne, snd gascline vapors, Some of the
sote complan hydvocarbona, much ss aylens and styrene, tend
to be adsorbed on the walls of the polyethylene hose. For

these samples, consult factory for the most appropriate hose
selection,

Molsturs Trap (121419 only)

Nhere thars is danger of water balng drava lato Inatrument, s
molsture tesp should be used, This oglass-bodied trap wiih
sinceced matal filter couples to Instrument lnlet and will
collect vater that is dravn lnto or condensed In sample hose,
Inspect teap periodically while in use, and empty or claan
bowl and fllter whanever vislble water or dust accumulate.
Sequiac temple hoses connact to inlet of trap wvhen le ls
Lretalled on lnetrument. Order Stock Wo, $0-0103.

A more positive water barrier 1s provided by the Nydrophobic
rilter, & dispossble asmembly with fluorocirbon slement which
ls not wet by watsr and hence will not pass throush into
{nstrument, [t couples to Instrument Inlet. Ovder Stock No.
88-0121.

Calivestion Test ik (Optionsl for all models)

Dapandable vesults from say gas detection [nstrument are bust
assured by perlodloc tesats lor vsaponsse, The 3Stock No,
§1=030) Celibratlon Test Kit provides a convenlest meams [lor
making such tasts, Tt consiate of two cylinders of compress-
sd gas, a control valve and & hose for coupling valve o
tnstrusent, all stored Ia a convenient cacrrylny casa, One
ges cylinder is filled with & mixture of 1.%% natural aas In
alc, which should produce & veading of 60v LEL on the
conbustibles meter scala. Tha other cylinder 1= 100V
nitcogen, for testing the oaygen section,

¥stural gas (primarily wmethane) (s used because this I» the
post critical matarial for catalytle activity on o platinum
¢ilsment. LI the instrumant ¢lved a normsl responas on nat-
ucal gae, it will also elve & narmal responss to almost all
athar cosbustible gases and vapors.

r.,
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Buxzer

A solid-state aelectronic buraer located st ths resr, Is
mounted Lnside the (Instrument, behind perforations which
permit transmlisalon of sound. The busmer glves s pulsad tons
on datection of gas, and a continuous tons in cass of asl-
tunction, elther low battery voltage or downscale drifc of
mater, The pulses on alarm sound In unison with the pulmes of
the corresponding light.

Batteriew

The battery pack, consisting of seven 3.3 ampare~hour alckel-
cadmlium cells in serlem, is secured within lower half of
casve, The oells sre encapsulsted as a unik, with threaded
bushlngs In bottom for clamplng to Instrument case. FPover
outgut leads {red, orsnge and black) entend [vom front end of
psck, and terminste in & plastio plug connector which wates
with » ¢onnector on the mailn clrcult board. Current limlting
reslstors sncapaulated Into the pack limit manimum current
that can be dravn on short clrcuit. Battery pack will power
the instrument for approximately 10 hours. A proksctive fuse
ftype 3AG 1A) [a installed in a recessed fuseholder sk (nto
top surtsce of peck, and serves 8 an added protection
agalnst short clrcult or overload.

GasTechtor Instrusents may be asupplisd with the 49-805l
Pattery Pack with replaceable rechargesble calls. This
design was developed for the convenisnce of replacing any
rechargesble cell thst may fall, in lisu of having to replace
sn entire battery pack., This battery pack Lls permsnently
sacured by two screws theough the bottom of the case. The
419-8031 Battery PFack has not been submitted to MIHA and hencs
is not spproved for use in MSHA Inatruments. 1t ls, hovever,
the only pack submitted to UL and hance [s the only ons that
may be used Ln UL-classified Nodsl 12148 instrusents.

An optlonsl pach (49-80%1) desligned specitically for
diaposabls battteries is slso avallable. This battery pack
wil) take slkaline or carbon tlsshliight type cells.

Circult Board

M1 clrcult componsnta ars arvanged on twa spoxy-glass prin-
ted clrecuit boards., The main board includes the voltage reg-
uvlator, ths combustiblea amplifler end slarm c¢ieculte and
sssoclated controls. A second board ia Llnstalled sbove ths
main bosrd and is related to Lha onygen detectlicon eystea with
slallar clrcults. 1t is lnaccemslbie while instruwent Im
sssenbled, sncept for the twvo potentiometars which are reach-
ed through sccess holes on mailn board,

l. The two adjustment potenticmetsrs provided on underslde

of matn circuit board, available for uvesc adjustamant when
case in opened, are)

al LEL SPAN, to set ssnaitivity of cosbustibles circulr
to vegquired valus to produce a correct readlng on a
known calibresting sample.

' stapp by oemb bt Fov e b [ T PIETEEERCIETE R B PR '
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ACCRESORIRS

C.

Charger (All models)

A separate battery charger ls provided, which plugs Inte
sogket In raar of case. Charger provides curcent st & rats
wultlolont to rechsrge batterles overnight. Currest tapers
dowa to tha point that jt can be left connected for several
doys without damaging battery) hovaver, avold charge pecjods
loager than 24 hours 1f possible.

Charger s wired for 113V AC or for 2130V AC 30/40 Hr pover

source (sse nameplate for voltsge rating of charger supplied
vith this instrument).

Later Instruments ave provided vith the No. 49-313) [49-21)4
for 110=240v AC} dusl vate tima-gontrolled charger, which
provides & full ocharge over a 18 hour perlod, them sutomatl-
sally esuts baok Lo & sustaining rete. An amber light shows
that battery ie recelving & oharge; vhen compliate, Lhe gresn
l1lght Indicates that the battery le ready to use. Thie
charger le slec availeble as & tveplacement charger (for any
QasTechtor.

Continuoun Operation Adapter (Optlonal for all models)

Instrument can be oruhd gont inuously from a 12 volt DC
source, such as a 12 volt vehlcle battery, by use of a
Continuous Operstion Adepter. This s a power cord with
voltul-dunlu! diodes built in, and with s mating plug o
EIt charger socket. When coanegted to instrument and to a 12
volt sourae, it will cacrry the load and tend to recharge the
battary, It may also be used as & DC cherger.

The adapter i{s furnished with a clgaratte llghter plug to IiL
uwinoutlu-guundld vehiole with 12 volt batktery, Btoch Ho.
47=1501,

A Continuous Opsratlon Adapter for 113V AC operatlon ls alec
avallsble, Btoch Mo, 49=-2037.

porg

The intrinsio eafety vating of the GaeTechtor doas not spply
while being operated Erom an external pover sourcs.

Extansion Ceble (Diffusion Modele 1314 and 1314 M3HA only)

When Temote deteckion Im daeired, the extenslon csble should
be plugged into the orygem deteotor socket, afeer unrlnuqlnq
the onygen deteator. Then plug the onygen detsotor Into the
wooket at the end of the ocable,

The coabustibles deteator may be pluggsd Inte ths correspond-
ing sochet at ond of cable, or left ia position on the
instcunent, If only oxygen Ls to be datected at the remobe
polint,

A tepeater buaser in the wocket hoveing produces ths dawe
svdible signal as emikted by the Internal busmer, so that
algnaln are vepeated st the detector location. Thue, »
vorker In & tank or mamhole will immediately bs notitled ot
an abaormal conditlon, while st the same time s companion
outelds the space will receive the alars directly from the
instrument.

The standard 10' oable le Included vith the Model 1114 and
thae 1714 MAHE . A 10°' cahle {9tnrk Ho, AT-143IM) 1a svallnble

1214-04050) -4

1. Tw sdjustment potentiometers are provided on uaderside
of upper {oxyqen) clvcuit board, slso accessible whan

caue im opened, by use of a serawdciver throuoh the two
holes in main bosrd.

a) IEXO, ko balance the oxygen ecircult for sero output
whan the detector i3 survounded by ozyesan-Irae gqas

such as nitrogen. This ls the control closest to the
TeAT.

b]l ALARM threshold, to set the asygen concentrstion st
which the oxygen alarm is aqtuated, Access hole for

this control 1a adjacent to the LEL slarm sdfustment,
mavhed ALANM,

c] The high oayqen alsrwm (254), provided on eoms later
modele, In Cactory set, and can bs vesfjusted oaly
vhen the saln board ls removed.

Sampla=Drawing Model {12143}

Thle {instrument usss the flowina ssaple method rathar than
the dltfusfon sampling as found In the 1214, The sample
system conslats of the llow path, from hoss ko sample inlst
to reactlon chamber to pusp to onygen detsctor to sxhaust,
Thesae components are further desceibed below,

1. 1Inlet (tlitting, on (front of {instrument, 1is screwad
dicectly Into veaction chambher, It Lls the point for con-

nection of the sample hose and prode normally used with
the 12148,

1. naactlon chambar, housing combustibles detector, ks an
anodized alusinum block with threaded neck and loek nue
to retaln datactor in (Clov path of sample, An ocuklatc
nipplea and flexible tube connect chamber to the pump, -

3, Pump is of the motor dciven diaphragm type, with & brush-
lews DC motor having no commutator or asparking contacks.
It opacrates directly (rom the battery output wvhenavar
power switch v on., Flexible tubes ave attached to draw
the sample from the ceaction chambar and supply it to the
onygan chanber.

4. Oxygen chamber, hldlng oxygen dekegtor, In an anodlzed
sluminum bloch with a cavity Into which owygen cell I»
clampad, An O=cing wsesl (s provided o pravent leakage
from chamber, and s spring clamp bar maintalas prassura
agalast the seal but can ba svung asside and removed when
changing cell. A flexible tube sxhausts the sanple gas
to tha exterlar of the Lnstrument,



G N N BN aE R e/ R EE D & TE S T =N Eno.Ee ;e

Nev. 111587

PLACING IN CPERATION

Mormal Operation

To use instrument, carry out the following stepsi

t

1.

a)} laq

Deternine whether sensors are to be used directly in
Inatrument or on ond of entension cables, Plug them
in at deslred position (diffusion).

b) 11149

Connsot hoss and probe to fltting on Cront of linstru-
uent (sample=drawing!).

Press POWER swiltoh to turn Ilnetrument on. Metar nawile
will notmally rine vpscale belefly and pulsing alavrm alg-
nsl may sound, Gometimes downseosle ([steady tons) LEL
slarm may sound during werm up. Alern conditlon can be
idemtified by the blinking lLights. In sample-draving
models the audible hum of the pump operation may be
heacd.

Press BATTERY CHECK button and note meter reading. I
resding is close to or belov BATT CK mark on meter, ve-
charge batteriss.

Nith instrument switched to LEL ([ouk) rsnge, allow to
wvars up until metar needls atabilisea (about s minutel.
Then, with detector lor probe) In a gas=-fres locatlon,
turn LEL ITRO control to bring meter nesdls ko "0°,

Mext, put evitch lu OXY (ln) positlon. Varlly that de-
teotor {or probs) is in a normal-air locatliony then tucn
OXY CAL control to bring meter nesdle to CAL (2)%) Llndl-
cation,

Verlly normal operations by breathing out through your
aouth, over the perforated end of the onygen datector or
ovar the end of the probe, and watch mater. Reading
should move downsocale and activakte the alarm at 19.5V.
With s little effort a reading of 16=17% can be obtalned.
This confirss norsal opecration of owygen detection
assation. *

To oheok {or gas, enpose detector {or probe) to astme-
sphare to be monltored, faposurs msy be continuous
throughout sn entire S~hour period. Metar will Indicate
gas congentration continuously. 1If resding tlses above
slarm sstting (normally 208), pulsed red light and
audible slagm will gommence, and will contlpue until
source of gas s removed.

check for ouygen, exposs detector (or proba) to stmo-
:;horo to be zgnl;orod. Meter will indlcate orygen
concentration contlnuously. 1f reading drops below slarm
setting (normally 19.3%), pulsed amber iight snd sudlble
slage witl cosmence,; and will contlnue until nocmal
onygen content ia restored.

Alarm threshold adjustment, to set the polnt at which gas
alatm Ls sctusted. [ALARM}

Meter, raads output of amplifler, In units of percant
sxploalbility.

Malfunctlion alarm ewitchimg clrcult, turna on alare dua o
amplifiar output belov zerxo,

Battery GRest awvitch, to connect meter as 2 voltmater
momentacily, to check battery voltage, {(BATTERY CHECK)

Buzcer, & w®olld-state electronle sounder which dellivers a
continuous tons when enargised, *

Multl=vihrator, an cacillsting clroult to give s pulsating
signal to buxzer, as an ldentiflication of slare condltion,

Voltege=-sanalng clrcult, to detsct low battery voltage and
actuste alarm slaonal.

Loaic clrevwit, to accept wignalw of various typss and direct
thes to buzzer cleccult.,

Pump, disphragm type (12148 only}l, to dcaw sample contlnu-~
ausly from source, throuah sasple asysteaa and ovar coabust-
ibles and onygan detectors.

Oxygen sensor, a plug=in (L214] or & fixad (12143) asuzemhly,
which suppliea a asignal wvoltage proportional to oaygan
concantration.

Amplliflar, oxygun, to increass cutput of mansor tno & sultabla
leval for Indlcation and alarm sctuation.

lero, oxygen, a potentiometsr used to balance output of
anmpllfler to zeavo in the abnencs of oxygan. ({IERD)

Span, onygen, a potentiometer used to wet galn of asmplifler
to glve desired sensltlvity on a known calibrating sampls.
OXY CAL)

AMarm awitehing circuit, to turn on oxygen alarm signal when
amplifler cutpur drops to or rises sbove preset polnts.

Alsrm threshold adjuvatment, to sst the point at vhich omygen
slarm comaes on. [ALARM]|

Range switch, to select vange for vresdout of mater, aelther
oxygen or combustibles, (OKY IN - LEL OUT)

Alarm llaht, oxyqen, wvhich blinks on snd off vhenever systam
ls in low oxyqan alacm conditlon.

Alsrw Light, LEL, which bllnks on and off whensver mystem i»
In combustibles slarm condition.
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vi.

CIRCULT DRBCRIPTION

Referring to Block dtagrami

QP

A

€.

Sattery pack, vechacrgesbls, nickel-caduium, ¢iving 8§ houra of
operation,

On=off swltch, push on/push off. (POMER)

Voltaye vegulater, Input 0.0 ~ 10 volts, output 6.0+0,0%
volts,

Coubuntibles sensor, sctive (catalytic]l and relecence
(non=gatalytio), In plug=in (1314} or Cixed (12143} assambly,
forming hal? of Whaatatone bridgs ssssuring circuit. Two
fined venjstors complete bridge,

fero adjust, a potentiomster In the fixed side of the bridge
wied to bring the bridge to balance in the sbsence of qan,
{LEL LEMD)

Anplifier, slynal differentis), to increase outpur of brldge
to & suitable level for Llndlcatlon and alarm actuatlon.

fpan adjust, to ast meter resding to deslred value for a
known sample. (LEL 9PAN)

hav, 032407

An atmosphats containing motre than the notmal 198 oxysen
content will produce an Lacceassd onygen reading, 1Y
Instrumant ia provided with = high onygen alacs, then |t
vill sound in & asteady tone when veading reaches or
suceads 258,

8. Monltoring for combustible gas and for oxygen le contin-
uous and simultanscus, indepandent of cange switch posi-
tlon, 1f elther condition goes off-normal, corresponding
alaem light and audible aignal will sound. If both sh=-
normsl gas conditions eanlat simeltansously, both llghts
will blink In their nocrmal pattsrn but tha buszer wil}
sound continuously.

Abnormal Indlioation

1. If battery voltage dcopa below the designed value {sbout
1.2 volts) the low battery alarm will wound. This lu a
continuous sudible tons. To verlly the causs of the
alarm, preas SATTERY CWECK awitch and note that mater
resds belowv check wark. Alstm will sound for at least »
half hour, giving mmple warnimg pelor to actusl tatlure.
It low battery alarm occurs, turm svitch off to prevent
posslble battery damage.

1. If combustibles readina drifts or movas below 0 by 10V or
more, the low 1lisic alarm will sound. This is also
contlnuous tona, and the causs can be rvecognalied by
glance at the mater, in the LEL {out) ranqge.

Ths following are possible causes (for downacale mater
aovamenty

a) lncorrect zero adjustment.
b) Detsctor dieconnected.

€] WBreak in detactor element.
d] Weger In detector

a] DBresk In cable ot wiring,

3. It onyqan cell output declines or deterlorstes, s s
flkely tovard the end of cell Life, this will producs »
reduced resding, and lov oxygen alamm.

4. It oxyqen detector le unplugaed, or If ons af the wvires
connecting it internally (s broken, teading wlll go to
rero, and low oxyasn alarm wvill sound,

5. On most latac models, the stesdy sudible tone saunds vhan
the oxygen reading exceeda 298, This chavacteristic (»
providad to varn sgainst the incressed ficre hasard due to
e¥cese onygen. It aleo serves as a warning (n case of
onygaen cell fallure Ln the high-cutput mods, which can
occur occamfonally, It furthsr pracludes accidantal or

intentlonald Incocrect adiuvatment of the onyden callibrats
] v v LI I T o L IEa | I . I
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If buaser Calls, It cam ba removed by {lrst taking out clr-
cult board (eteps D,1 = D.§ above} and unsoldaring red and
black wires at board, Then removs cetalnlng screvs and nuts
to fres buacer and Its backing plate.

Beloxe veplacemsnt, flvet verify that buiszer
Ils sctually defective, Connect to s §-volt
battery (eed 4, black ~). A good busser
will glve a stesdy tone,

Clrcult Boards

Main efrveult board and bussar cam be rvemoved by steps D.1 -
.6, plus £, plus unscldering wires from detector socket, ot
board, On sample draving models, scrav terminals are used,

Osygen clrcult bosrd osn be removed aftsr maln clrewit board
i1s teken out, in = similar msnner, Including removal of the

hensyonal plastic spacers wvhich serve as standoffs for the
maln board,

Peefocsbly, ciccult boards or entlce upper hall of Instrument
should bea veturned to factory for vepalr., 1f local vepalr i»s
to be atteaptad, cefer to circult disgram in thls menual.

fuap [(Model 12148 only)

Pump used 1o & élaphragm type, driven by a brushless OC
motor. It should hava long llfe, several years In normal
operation, but it may lose afficlency Lf dirt is deawn in and
collects under tha valvas. Verily proper pump opatstion
pecriodically by ktaking & sauple and cbserving time for gas
response to oacur, This ahould be within $ maconds for a &'
long hose and proba.

I¢ pump nesds setvioing, It cen be removed by tsking out the
clanp retainlng sorew In bottom. Pump can be ceturned forc
repair on an anchange basis or it can be dissssembied and
clesned., Neplacement pump head asseablles  (3tock Mo,
38=0340), dlaphragms (ftock Mo, 10-0)41} and pump valves
fotock Mo, J8=0342) age aleo available.

Iv.
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CALIBRATION AHD ADJUSTHENT

A

Combustibles Clrcuiv Calibeatlon

The following staps should be cacried out with rsnga wwirch

In LEL (out) position. To check and aljust calibration on a
knovn gas sample:

1, tTurn instrusent on snd allov it to wvarm up and wetabllize
preferably for 3 minutes, Be sure batteries are charged
sufflclently to read above ths check mark,

»

2. Opsn Instrusent cass by loowenlny captlve Xknurled screw
located In front of metar, {(On dlffusion models, this
can be done mote convenlently when Jdetectors are
unplugead, After locasning wsaxev, replaca detesctoras.}
Lift upper hall of cese alightly, move 1/4° o raar to
dlsengage vrear latch harp then separate ths two halves,
Locate LEL SPAN potentlometer on undeteide of main
clccult board.

3. esposs detector to & known calibrating gas wsasple. IF
the sample anists within a large contalner at atmaspheric
pressure, the ssnior or probe (of 11148) may be Llemersed
In the contatmer, If sample is under pressurs, ¢.d., the
GasTech Calibration Xlt, the sixture should be alloved to
tlow over and surround sensor.

4, Match meter carefully., If resding does not cocrespond to
desived valua, adjust It by tuinlng LEL BSPAH potantl-
ometer. Counterclockwise rotation will incresaa
reading.

s. Machack sero, sdjust 1P necesvary, and cepeat above sceps
until cocract resding is obtained.

§. T¢ caading cannot be sat high anough, rveplacs datactor.

Combustiblas Alsrm Threshold

The tesdlng at which the cosbustibles alare la sctusted can
be sat by use of the ALAAM thrashold potentlometsr. To sect:

1, Turn LEL tERO control to bring setsr nesdle to deasired
alarm satting.

7. Turn ALARM threshold potentiomster to tha palat wvhare
alstm just opsrates. Clockwise rotation will lower alarm
sacting. Verlfy wetting by turning LEL IZRO knob to
bring meter nesdls Into and out of alacm kone.

1. To complets combustibles circult ssttings, tuen LEL IERO
cantrol to bring mater nesdls ko the serc pasltion on the
scale,
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Ouygen Tero Adjusiment

The following steps should be carrled out with cange ewltch

in OXY (in) position, to check and sdjust zero o8 & known
oxygen=free sampls.

1. While instrusent Ls atill open, Idantify RERO potentl-
omater, vhich le located on oxygen (uppec) clccult boacd

and vhich cam be reached through the rearmost of the two
eleacance holes in main circult board,

2. Txposs oxygen detattor 0 a known ouygen-fres sample,
such as nitrogen, argon or hellum.

3. Vatch matar cacefully, If vesding does not oo enactly

te uwere, adjust it by turning 34RO potentlomster.
Countereloohwine rotation will decresss randing.

4, 1 sero adjustment esnnol be made, replace detactor.

S, After sero adjustment has bean completed, return detector
te normal atmospherie alr. TReadjust OXY CAL control as
necessacy to bring mater veading to 2,

§. 1If reading cannot be set high encuch, replace detector.
Oxygen Alarm Thrashold

The teading at wvhich the alarm ls sctusted can be set by use
of the ALARN threshold potantiometer. To seti

1. Turn OXY CAL knob to bring mater needle to deslred alacm
setting,

. Locate onygen alara threahold potsntiometec, on oxyosn
elecult board, which can be cesched through the {foramost
of the two cleavance holes In the maln ¢lreuit board.:

3. Turn ALARM threshold potentiosater to the point where
slarm just opetates, Clockwise votation will calee alarm
setelng. Verlly setting by turnine OXY CAL control to
bring metsr maedls Into and out of alarm zons.

¢, To conplete the onyyan glreuit settings, tura the OXY CAL
contzol, as mecessary, to bring meter nesdle to the 214
position on the sqele,

Ouygan Sleh Alarm [238)

This alacm point iz factory set and gunerally need not ba
changed. It can be tesdjusted to some other level, by trisl,
but this can only de dons when the main board Is loosensd and
pulled sside (see Section ¥,b, steps 1-6), The high alarm
potenticmster 1s the one closer to the rvear, vithout an
aecens hole.

METER, BUZZER AND CIARCUIT BOARD REMOVAL/REPLACEMENY

(BEE PAGES 18 AND 18)
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2. Ouypen Detactor

4} Ouyqen Sansor assesbly say requlre tepair 1f:

u)

Retar

1) Weter cannot be st to deslired lavel on alr with-
in vange of OXY CAL Mjust,

2] Meter cannot be set to wero on Inert gas wlithin
cange of IPNO potentliomater,

tE oxygen sensor assembly requlrea repair, It should
be sent to factory for veactivation, on an exchange
basis. Alternatively, a complete nev sensor can be
ordersd. To repluce cuyeen sensur:

11 Open Instrusent sass. Locste omygen ceull,

1) Sving vetalner clemp clockwise and remove It to
velesse cull,

31 TIIt cel] upvard and pull It out of case. . Unplug
call wire at socket.

4] falnatall nevly reactivated cell In sama posi-
tion, Sefore inetalling, remove protective seal
from face of cell, and shake out any dvopa of
water that temala. Verlfy that cell i» sesled
sguinet ity O=ring seal vhen Lnstslled. Meturn
old cell ta factory for reactivation.

tf mater s damaged, it csn be removed for repairs or re-
placensat, as follows:

J. with upper half of Instrument removed from lowar half and
iaverted, loosen lock nuts inside cass Crom POWER and
BATTEAY CRECK owitch bushings and LEL $EMO  control
bushing.

2. DRemove LEL IERMO control knob and cetainina nut.

3. Manmove enternal face mite from ewikch bushings.

4. TRemove thres sorevws holding clecuit bosrd Into case.

3. Dasove two ruts [rom meter studa.

§. Tiit and pull clrcuit board out of case as far s con-
necting wires pemmit,

7. TIt and L1t out mater.

5. Nelnstall smatsr Ln veverse ovder.

1214-04098)-11
Rev, 112387

V. HAINTENANCE

A. Batteries

1.

Check battery voltaga perlodically by pressing BATTERY
CHECK awitch. MReoharge before voltage creaches minisum,

When connscting charger, always follow these stepm

a} Conflem that the plug Is insected (n the correct way,
with tha THIS SIDE UP label upwards., The sochet ls
polacined, with the plns offsst below the centerline,
but can sometimes be forced on ths wrong way, partic-
ularly IZ it has bacome worn with use.

bl Verlfy that » charge Lle sotuslly entering battery,
To do this, turn instrusent on and chech wmeter read-
ing while BATTERY CHECK buttom les pressed, Chserve
candlng whila oharger ls plugged and wunplugged at
wall sochet, If reading Inoresses when charger le
connedted, and decreassss whea unplugged, battscy le
recelving a charge. If no change is observad, then
probably charger or power olrcult {s st fault. It
charger (s detective, cteturn It for repaly or
replacensnt.

Aftsr weorifylng that Instrument LI» accepting
charge, turn Lpstrusent ewitoch off. Do not attempt
to chargs while instrusant is tursed on.

I¢ sufficlent voltage cannot be obtalned after cherging,
open instrument ands

s} Chech voltage output with a voltmster, between red
snd blagh wires (unplug connsctor to galn sccees 1o
pinal. Voltags should be abouk 8.3 volts.

It voltags Ls acceptabls, but valt chech reading le
toa low, meter or switch could be at fault. If volt-
sge la too low, battery is st favlk,

b) If po output voltage can be obtained, check [uas by
unsoraving recessed cap, macked *FUSE®, snd removing
fuss. It can be checked visually or with sn ohmmeter.
12 burned out, replace with a new ons, but be sure to
attempt to {dentify the causs of the ovarload or
short olrouit, Tuse must be typs JAQ 1A.

o) If battery voltage la too low, snd casnot be brought
up by overnight charging, It probably nesde raplace-
ment. To remove, taks out the two screva halding {t
to bottom of case, and diesconnact black and orangs
wizes at charging end. If wsoldersd at charger
socket, thsy must be unsoldared at the tips of the
sockak pins. ’

Host Instrumants are sguipped with plug connsctors at
the charging end. It so squipped, then just unplug
the white plastic connector.

Hev battarisa will ba received complets with a plug
conneotor, and a mating sochet which can be insatallsd
on the cherger sochat e savallahles LT nesdsd, Ordar
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3) Oxygen cell vill resaln connected to plug=in base
by tvo wires, (Unsolder these wires, noticlng
color code.

4) Connect pawv §3-0611 cell in same positlon, Lir=t
comoving tersinal luge from wires, and cess-
sepble, Remove protective waal from call face
before asesmbly,

%] Return old cell to factory for reactivation on an
anchange basis. (Ovdar Stock Mo, €3-0611E.}

Oxygan cell {9 an electrochemical devlce similar to s
battery, which yradually depletaw (tself, ceqavdliens
of usags of the cell. It teculres periodic resctivse-
tion, oconsleting of ceplacemsnt of the slectrolyte
and the menbeane, plus clesning snd inspection of the
slectrodes, This is most economlcally dons at the
tagtory.

Wev or reactlivated cells are guarantesd usable for !}
year, and any celle returned for ceactivatlion within
that time peclod will be inspected and tested for
opecabllity. 1f found to have falled prematurely,
they will bs ceagtivated at a pro-vated charge.
Cells are [(Internally date-coded. :

Ssuple Draving Typa Detectors

Conbustibles Datactor

b

Sensor sssesbly may require replacement iy

1] HMater cannot be set ko 2ero within rsnce of 1ERO
potent lometer.

3) Meter cannat be sat to daslired laval within range
of SPAN adjust,

To vaplace sensoc)
1} Opsn instrument casae,

1) Unscrev the ved, graan and vhite wires st tarmin-

als on ssin elreult board, noting color coding.
3} Unaorev hnurled cetslning csp At reaction
chasbart.

1) wull out origlnal wsensor and Install nev one,
beleg sura that O-ring le in place, undar flange
of dategtor,

4) Conneot vives to proper termlnsls (R, G, W), turn
povar on, and adjust 1END,

3.

[f the replaceable cell battery pach has besn Installed
and ls found defactive, open the pack and check the volt-
sge of sach individual cell) vith a voltmeter. Resove tvo
screvs on the top of the pack with a 1/8" Allan wrench.
The 1id le spring loaded and may be held down by hand to
oaas ths sorev removal. Carsfully remove the 11d and the
individual cellws.

b}

e}

The cella supplled are the Btock Ho. 49-1301 re-
chargeatle D-alze nickel-cadmium type, 3.3-4.0 MM,
and when charged, measure dbout 1.33 volts. Dlecard
and replace faulty cells.

Exsmine ths battery csvity and csrsfully clean out
a1l Coreign substances. Relasert the cells Into the
pach in accordance with ths disgrem on the lid.
{Hegative end to springs, bukton end to civetsl}.
Leave the propsr space opsn lor the fuse cartridge.

Flace the lld onto the cells, press down flrmly and
insert screwas. The convoluted cass will ssaurs cell
alignment. Tightea the screva snugly, do not over-
Lorque. It wmay bhe necessary to spring aldes of
{nstrument case spart siightly to clesr batktery lid.

Joln sll looss connectors, resssemble Instrument and
charge battery as required,

If normal operation from dlspossbls bakteries in
desiced, uss the Btock Mo, 45-005% battery pachk
instesd of the 49=0051 pack, - The spring-loaded top
te held down by two hnurled Lkhumb acrews, Whan
raplacing, tightsn both screve st the sams tine to
assurs sven coapresalon of the springa and propar
battecy contact. Durscell® type dieposable battecisn
are rscoamsnded tor s proper Clt. '

This battery peck has no charger connsctiona, so
thece ia no danger of Inadvertent charging of dlapos-
shle celle. Tt can be ussd with rechargesbls celle,
but they must be charged separately.

* purscell ls » trede name of Duracell Inc., Bethel,
CT GéBol
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B. Diftuslon Type Detectors

1. Combuatibles Detactor

8] fSensor assanbly may require teplacement il BLUE GLASS BEAD

1} Heter canmot be set to zero withln range of IERO
potsntiometer,

2) HMeter cannot be set to Jeslived callbration level
within renge of LEL SPAN potasntlometer,

) A complets replacemsnt plug=in detector can be

ordatad [rom the [actory. An enchange allowance I
made on teturned Jdeteators.

......

¢} Sensor portion of detector (Htock Mo, $0-038)) can be
replaced an follows)

1] Uoosen sst sorev wvhich cetalne theeaded shell on
plug=in base, Unsccav shell Crom bass, BHELL BENSOR  PLUG-IN BABE
2) Unwolder and vemove sensor adsembly by heating
each of the thres pins and pulllng sensor from
bade,

COMBUBTIBLER DETECQTOR
3) nRemove residual solder from each connsctor pln,

4} Soldexr nav sensor Ln same position, with ths
cosmon pin connected to pin B, Common pin s
Ldantifind by a difterent color of glass Insula-

tion than la used on the other two pins. heo

whiTe
CAUTION:s Tin sech detector pla prior ta in-

stalline the detectors, to assurs & good solder

joint. ¥

1. Ozyaqsn Dastactor
a) Ouygen senzor assambly may ceaulrs repsic Ll
1} Meter cannot be set to desirsd level on alr with- o

1ln renge of ONY CAL control, 3

dountcTIONE

21 Metar cannot be et to xero on inert oae wlthin SHELL CELL
vange of 1ENG potentiometer,

HEADER

B) 1f ouygen sansor assembly requives rcepair, it should
be sent to Cactory Cor vesctivetlon, on sn exchanoe OXYOEN DETECTOR
basis [Brock Mo, €3=1000E), Alcternstively, a com-
plete nev detsctor head cin be acrdered, 3tock HNo.
43-1000,

¢) It peelorved, the plua=in detector can be tield-

rebullt, using the Btock No. €3-06l11L veplacement , DIFFUSION DETECTOR HEADS
cell. To rebullds

1] Ramove two flllleter-head wecrews nesc pluoa~Lln
bane,

2}  Pull off detector shell,




TIP CALIBRATIOR AND MAINTENANCE IRSTRUCTIONS




OPERATING NMANUAL

TIP”~

PHOTOVAC
imcorporated

Unit2 134 Doncastar Avernue
Thomhill, Qmario Canada LIT 1L3

Phone: (416) 881-8225 Talax: 06-964534

® gIP IS A TRADEMARK OF PHOTOVAC INCORPORATED




INDEX
' Page No.

1. Basic Instrument Description ' : 1
2. Instructions for Using TIP* 5
3. Basic Precautions | 8
4. Calibration - 9
5. Maintenance 15
6. Filter Replacement | ; 15
7. Detector Maintenance 15
8. Installing a Kew Battery Pack 17

TIP* Specifications 19

' 9.

* TIP is a trademark of Photovac Incorporated,




BASIC INSTRUMENRT DESCRIPTION

ument which has been designed to sSense

certain important impurities in air and other gases. The name Tip*
stands for "Total laonizables Present"; this implies that the
jnstrument senses any chemical in the air (or other gas matrix) which
is ™“jonizable". Obvicusly, virtuaily any chemical can be jonized, and
this includes the normal air gases such as oxygen, nitrogen, etc. In
the case of TIP*, the term “jonizable” actually means photoionizablgi

we must begin by defining this.

Tip* 1is an analytical instr

TIP* contains 2 miniature lamp which emits very short wave length
ultraviolet (uv) radiation. The energy of this radiation is enough to
bring about “photoicnizatinn“ if it strikes the molecules of certain
chemicals. wWhether or not photoionization takes place depends upon 3
factor called the “lonization potential® (IP) of the molecule in
question. Tonization potential is normally measured in energy units

known as Electron volts (eV).

gases (such as the air gases, hydrogen,

nelium, etc.) have ionization potentials at 12 eV or more. On the
other hand, a huge number of organic chemicals which enter the air as
gases oOrf vapors, hnave jonization potentials below 10.5 eY. Inciuded
amongst this latter group are the vast majority of those compounds

which we describe 2as “pollutants”.

Most of the ight permanent

The ultraviolet lam? used in TIP* has an energy of about 10.6 eV.

Let uS now assume -hat we have an air sample which 1is “nolluted” with
a great number of gases and vapors (perhaps 1t could have been taken
from the vicinity ¢ a gas station at a busy time of day). If this air
sample is exposed ¢ radiation from the UY Yamp in TIP™, +he air gases
(and water vapor) will not be photoionized put the pollutants wi

and a whole range of ions of all shapes and sizes will be formed, We
have thus used 2 carefully selected lamp energy tO “pick out" the
pollutants and ignore the clean air; this ijs the essence of the

principle used in TIP*.

The TIP* wuses 2 ¢mal] pump which continuously draws air into a tiny
jonization chamber which 1is also flooded with UV light. Inside this
chamber are 1two electrodes; an electric voltage js applied across
these electrodes and one of them js connected to @ Very sensitive
current measuring device (e}ectrometer). when 1ions are formed, and
these will have both positive and negative charges, the negative ions
will travel to the positive electrode and the positive ions to the
negative electrode, This will result in the flow of electric current
which 1is amplified Dby the electrometer and can then be used in 2
number of ways to express the "Total Jonizables Present™.




It is important to realize that TIP* does not distinguish between
different pollutants; the signal produced represents a composite of
all different ionizable poliutants. Where the "pollutant burden” 1n a
given sample of air becomes high, TIP* will register this fact. The
correct implication to be drawn is that there is a potentiaily serious
situation which requires further investigation using more specific
detection equipment (such as Photovac's 10S gas chromatograph).

In many cases, a factory will have only one chemical in use in &
particular areaz and this will be by far the major polliutant in the
air. Here, TIP* can be calibrated for this specific compound and can
register a precise reading of the level in 2 very direct and useful
manner,

A further instance where TIP* can give specific quantification would
be in the case of an accidental spill of a certain chemical where,
again, this chemical would predominate.

More attention will be paid to practical problems of this type in a
later section,

The photoionization detector (PID) used in TIP* is exclusive to
Photovac. The technology used involves what is known as an RF excited
electrodeless discharge lamp coupled with 2 very sensitive
electrometer. Such technology provides striking sensitivity, the
patential for miniaturization (because no high voltage power supply is
needed) and a very simple lamp design which is inherently far less
expensive (price USS150) than 1its high voltage counterparts. Again,
the simplicity cf our lamp increases its expected cperational 1ife and
allows us to provide a2 l-year warranty.

Careful miniaturization has allowed us to package TIP* in a single
flashlight-sized «casing, weighing Jjust over three pounds. This
includes the photoionization detector, the sample pump, 211 necessary
electronics with an autoranging 1liquid crystal dispiay (LCD) and
sufficient rechargeable battery power for about four hours of
continuous operation. TIP* will also operate from an external 12 ¥ DC
battery pack, rated at 400 ma. Packaging materials are polycarbonate
and aluminum and the unit has been designed with the expectatien that
it must operate under adverse conditions.

A single electrical connector is located at the base of the handle and
this 1s used for battery recharging and for connection of external 12
V DC power. Two outputs are available at this same connector: an
analog signal from the electrometer and an audio signal for connection
to an ear phone which is pulsed at a rate proportional to the
concentratiecn being measured.




3.

TIP* has Jjust three controls: an "On-0ff" switch, a *Zero® control
knob and a "Span" (actually, 6ain) control knob., Zero and Span
controls are lockable and are provided with numerical position

indication.

A1l the electronics with the exception of the UHF driver for the
ultraviolet Yamp are contained on a single printed circuit board. The.
TIP*'s Functional Block Diagram shows how the various parts
interconnect.
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INSTRUCTIONS FOR USING TIP*

Carefully unpack your TIP* and examine for any physical damage
which could have occurred in transit. Inform Photovac at once, in
such an gvent.

Although TIP* units leave our factory with fully-charged
batteries, you should normally expect some loss of charge during
storage and overnight re-charge of approximately 16 hours, prior
to use, is a geod idea.

Unpack and check the charging unit. Make sure that the voltage
corresponds to that of your local area. Connect the military-style
plug to the receptacle Jocated at the base of TiP*'s handle. Make
sure the Power Switch on TIP* is off. Plug the charging unit
into the mains. Do not overcharge batteries as it will shorten
their 1ife. About 16 hours is sufficient charging time.

Having charged the batteries, remove the connector by unscrewing
the locking nut, which is partially hidden within the base of the
TiP*'s handle, and replace the cover.

Turn the power switch to "ON" by pulling the handle toward the
operator first. Pump will come on momentarily and a minute later
you will hear 2 continuous low hurming sound caming from the pump
inside the unit. This indicates that the ultraviolet lamp has
jgnited. Allow another minute for the ion cell to come into
equilibrium.

Set the “SPAN" knob to maximum position (fully clockwise). Use the
“ZERO" knob to set the liquid crystal display to zero. For best
results, this should be done while allowing "zero jmpurity” air to
be pumped into TIP*; outdoor air will usually serve as a zero air
source for less demanding applications (see Calibration Sectionm,
P. 9). Lock the "Zero" knob by turning the black locking ring
counterclockwise, '

The sensitivity of the unit is controlled by the setting of the
“Span®™ knob. The sensitivity increases as the knob is turned
clockwise. The idea of the span control is to permit calibration
for a given chemical compound. Calibration will be described in a
later section but basically, a calibration sample at, say, 10 ppm
is allowed to flow into the TIP* and the span control is then used
to set the liquid crystal display to 10 (or, if sensitivity to
this particular chemical is low, to some other reference value).
If the application is non-specific identification under conditions
of high sensitivity, it makes sense to have the span control set
to maximum., Lock the span control by turning the black ring
counterclockwise.




TIP* is now ready for use and will run for about 4 hours before its
batteries require re-charging. When not 1in use, just turn off the
power switch by pulling handle towards the operator first. When
continuing, turn this back on, allowing at least two minutes for warm
up period before taking measurements.

As you move through an area in which TIP* gives 2 positive reading,
you will see rapid fluctuations in the displayed concentration, TIP*
has a very fast response and it is sensitive to minor concentration
changes which always occur in any large volume of mixed gas. Steady
readings will be observed when clean air is permitted toc flow or when
a homogeneous calibrant is being used.

You may choose to use TIP*'s audio output. This is very valuable as a
“second sense” in long tedious jobs where your eyes may become tired
watching the LCD or where a Jleak has’ te be sought in a very
inaccessible spot. Simply connect the optional headphone to the rear
receptacle at the base of TIP*'s handle, a “"popping" scund will be
heard which gets faster as the concentration increases.

Another useful feature s the analog output, this enables TIP* to be
connected to an external readout device, such as a chart recorder or a
level detector. Cocnnect the optional analog output plug to the rear
receptacle at the base of TIP*'s handle and set your recording device -
to 2 V Full Scale.

The standard 1/8" SwagelokT¥ fitting at the front-end of the filter is
useful for connection to a variety of gas sources and also for
extension of the "reach" of TIP* into inaccessible spots. We recommend
the use of 1/8 inch Teflon™ tybing for this and the length of this
can be up to 20 feet (7 meters). Air sampling within a bore-hole is a
good example of such an application.

It is a good practice to make a note of the "Zero" and “Span" settings
used at the start of a particular job. The numbered graduations around
each knob are designed for this purpose. Because different chemicals
have different response factors in TIP*, a separate calibration is
needed for each. If you are moving back and forth measuring two
different chemicals in one operational period, you can note the “Span®
setting required for each and simply re-set the knob as required,
without need for re-calibration. It is not advisable to use the above
methods for 1low value of SPAN (less than ane), as error in re-setting
and consequently 2 significant error 1in concentration readings may
occur. It 1s normal for a new TIP* unit to exhibit some slight zero
drift and, in any event, it is a sound practice to check Zero
periodically. Likewise, Span should also be adjusted from time to
time. The frequency with which you perform both of these functions
will depend upon the nature of the work and how exacting are its
requirements. If you are leak testing or doing a quick “walk-through®
premises, 1t 1{s not necessary to carry out either frequent or exact

calibrations.
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when TIP* encounters a sample of very high concentration (high 100s to
1000s ppm), the recovery to zero level will be a 1ittle siuggish
because the large amount of {onizable material must be fully purged

from the dinterior. This will be particularly evident when 2 TefionTH

extension tubg 1s used.

TIP* 4{s fitted with a 15 u cartridge-style filter which is designed to
capture particles that might otherwise be drawn into the detector.
Extended periods of operation in a very dusty environment require
frequent inspection of the filter for clogging and/or absorption of
particles carrying volatile material. When filter is c¢logged the
sensitivity of the system will decrease since the sample flow-through
is decreased. On the other hand, when absorption of the volatile
material occurs, a high background reading will be observed and
consequently the need for an extreme zero resetting would be required.
In either case, filter should be replaced. Replacement of the filter
element is described in the Maintenance Section of this manual.

when very high sensitivity 1is required with commensurate high
accuracy, it is advisable to allow TIP* to warm up in the environment
in which it 4s to be used for at least fifteen to twenty minutes. We
are talking here of taking readings in the low hundreds to high tens
parts-per-billion. Be aware also that slight microphonic noise can
occur at these sensitivities; TIP* should be cradled very firmly and
not subjected to any vibration or shock while readings are being
taken.




BASIC PRECAUTIONS

In the preceding section we described battery charging procedure, Once
more we must emphasize the need for regular charging of the nickel
cadmium batteries to ensure optimal performance and life. Avoid
overcharging _(for example, over a weekend) and also aveid leaving the
batteries discharged for lengthy periods. The manufacturer advises
regular "exercising" of these batteries; full charge, followed by 95%
discharge (as indicated by "LO BAT"). The instrument cannot be
operated while charging or while it is conpected to the charger.

It is vitally important to bear in mind that, under certain
circumstances, water can be sucked into the detector. Provided that
the water is relatively clean, this need not be a total disaster and
generally all that is required is factory service, involving
disassembly and cleaning as soon as it is possible after the
occurrence, Delay will almost surely result in corrosion of internal
parts.

The casing of TIF* has been designed to be as lez2k-tight as possible,
To seal many adjacent parts o-rings are used. However, the instrument
ijs certainly not designed for partial immersion in water, nor for
operation in direct contact with rain.

Generally speaking, the ambient operating range of TIP* lies between 0
degrees C (32 degrees F) and 43 degrees C (110 degrees F). Some users
have been successful outside this range, but it is not recommended.
When the instrument is taken from 2 low temperature area into a region
of much higher <emperature and humidity, condensation will occur. In
particular, a film of condensation will inevitably be deposited upon
the window of the UV lamp. This will result in temporary loss of
response, The fastest remedy for this difficulty is simply to allow
the instrument to recover while running the pump. The remedy
consistent with best dinstrument care is to 2allew the TIP* to reach
ambient temperature before switching “ON", this minimizes possible
internal corrosion.

Despite what has been said in the preceding paragraph, TIP* is a very
robust instrument. It 1is possible to take a sample of breath (100%
humidity) into the instrument, without fear of damage, and the
response to this 1is idnteresting because jonizables such as pentane
{perhaps, sometimes, ethanol!) are easily measured in a breath sample.
Because of the unique design incorporated into TIP*, the water vapor
"quenching” (momentary negative signal) effect is minimal and recovery
fast. This has not always been the case with photoionization

detectors.

You will notice that the liquid crystal display on TIP* is illuminated
while the pump is running. “LO BAT" indication on the display will
appear when the battery requires re-charging.




CALIBRATION

We should probably start by saying that the function of calibration is
one of the most misunderstood operations that the instrument user is

called upon to perform,

Everybody would love to have an eternally calibrated instrument, which
only needs to be pointed at the problem in order to yield datz of
unswerving reliability under every imaginable condition!

Sadly, this era has yet to dawn for field instruments of this type
(and for most others, for that matter). Nevertheless, many
improvements have been made to instrument design in order to simplify
calibration to the stage where it is palatable. We have addressed this
problem and offer some simple (but not simplistic) practical
solutions.

With TIP*, two basic calibration operations must be performed. These
are adjustment of Zeroc and the adjustment of 3pan.

The zero adjustment 4is the easiest. Under conditions where super
accuracy and sensitivity are not required, it may be sufficient to
acquire zero by taking TIP* outside and using outdoor air. In other
cases an office area may prove to be clean enough for the purpose {but
don't count on it!). When rigorously done, a source of "Zero Air" or
even "Ultra Zero Air" is necessary. These are high purity grades of
compressed air, available 1in bottled form from most major suppliers.
The bottle is fitted with a regulator and the air supply can be
directly connected to TIP*'s input fitting; a very low rate of flow
:hou}d be used and the pressure applied must never exceed 1 psi (5
Pan L]

Having adjusted zero {and this should be done with the "SPAN" control
at maximum), we will now turn to the procedure for span calibration.
How this is done depends so very much upon the task being undertaken,
If we are simply doing leak detection of a photoionizable gas or
vapor, calibration is seldom necessary; the best strategy is merely to
turn span to maximum for best sensing of leakage - actual numerical
values are of secondary importance here.

If we are making a “ball-park" assessment of a situation where there
js a high dfonizable 1loading 1in the air, consisting of a mixture of
many components, readings obtained will be 2 composite of these, With
photoionization, as the Table of Response Factors shows, readings for
a given concentration will vary strongly from compound to compound.
This means that the reading on TIP* will be dependent upon both
concentration and the nature of the mixture involved. TIP*, in this
case, works as 3 scoping tool; the user can move around the
contaminated area seeking "hot spots". When these are located, further
investigation may be carried out using an {nstrument such as
Photovac's 10§ Portable 6as Chromatograph fn order to identify the

compounds present.
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Once the “"meaning” (perhaps in health terms) of a certain high reading
in a certain situation has been assessed, TIP* can be used with more
confidence as a definitive tool, If readings are taken over a lengthy
time period, it may be valuable to calibrate TIP* against one of the
components known to be present in the homologous mixture, This serves
as a reasonably accurate "base 1ine" for reference.

Now we come to actual methods of calibration. The basic requirement
here is to have a supply of the compound, for which calibration 1s
required, diluted in <clean air to & level close to that at which
measurement has to be made. If we are working in the 0.1 to 10 ppm
range with benzene, say, it is appropriate to carry out calibration at
mid-range or at around 1 ppm. Similarly, if work is being done on air
samples where concentrations of 200 to 1000 ppm are to be measured, a
calibration at about 600 ppm would be very appropriate.

Choice of calibration point is impertant because instrument response
is not perfectly linear and, for example, an instrument calibrated at
1 ppm and used to measure around 1000 ppm would be an unsuitable
choice and significant error would be anticipated.

It 1is important to realize also that, ideally, the matrix gas used for
the calibration standard should be the same as the cne being analyzed.
Thus, if vinyl chloride monomer 1is to be measured in nitrogen
atmosphere, the standard should also be prepared 1in nitrogen
atmosphere. There will be a small, but significant error if this is
not done; and while such an error can certainly be compensated for, it
is sensible to eiiminzte it if this is practical.

Many specialty gas suppliers provide excellent quality analyzed
gaseoys standards. Unfortunately, there are exceptions to this and
they result from the fact that certain chemical compounds do not have
good “keeping" properties at low concentration. Hydrogen suylfide is an
excellent example. On the other hand, unsaturated chlorinated
compounds, 1like vinyl chloride and trichloroethylene, “keep” almost
indefinitely at low concentration. Benzene can be stored in this way,
but choice of containment materials is vital; rubbers are definitely

unsuitable.

Whether or not to use a commercially supplied standard is 2 decision
which should be made jointly with a trusted supplier. Photovac will be
happy to advise if problems occur.

Probably one of the very best (and certainly the cheapest) ways of
acquiring a standard 1s to make your own. Procedures vary, but we have
found that certain plastic sample bags made from proprietary
materials, such as TedlarT¥ , are suitable for containing home made
standards for periods, certainly of hours.




Compound

Acetone

Benzene

n-Butyl Acrylate
Diethylamine

Ethylene

Ethylene Oxide
Furfural

n-Hexane

n-Heptane
Iso-butylene
Iso-propyl Alcohol
Methyl Ethyl Ketone
Propylene

Propylene Oxide
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethylene
m-Xylene

TABLE 1

Relative
Response

0.452
1.000
0.280
0.509
0.043
0.130
0.240
0.085
0.147
0.589
0.046
0.099
0.454
0.060
0.814
0.010
0.734
0.900

11.




12.

The sample bag should have known jnternal volume {when inflated to the
point where the material _Just begins tc stretch) and should have
appropriate fittings for gas filling and connection to the TIP¥. The
bag is first filled with Zero air (TIP* can be used to check that this
air 1is clear of contamination). A simpie calculation can then be done
to find out how much of the chemical, as gas or as vapor orf liquid,
must be added to provide the required concentration.

1f we are dealing with a gas, the caleulation is the simplest
jmaginable. If t+he volume of the bag is 25 L, we simply add 25 pt to
yield a 1 pg" mixture. For higher or 1ower concentrations, we adjust

accordingly.

1f, however, W€ have to prepare 2 standard from liquid or solid
sample, the procedure 1is s1ightly more complex (but only stightly!l).
The best way that we have found involves using headspace (this means
taking a sample of vapor from above the liquid in 2 bottle). Yaper
pressure of a given liquid varies with temperature. Let us imagine
that we are workding with benzene at room temperature 20 degrees C (68
degrees F). \Yapor pressure tables tell us that benzene exerts a vapor
pressure of 74 r©mm Hg at this temperature. 1f benzene was 2 93s, we
would Jjust adé 25 ul to our 25 L pag to make 3 1 ppm mix, but benzene
js a liquid at this temperature, contributing only partially to the
total atmospheric pressure above the liquid, and we need to take a
larger volume from the headspace than this. Actually, we must take
25 x 760/74 = 257 ulL and this will give 1 ppm in the bag (760 mm Hg
is, near enough, atmospheric pressure). e could write 2 formula:

v =Y x 760/p

Volume of headspace required (L}

volume of bag (L)
Vapor pressure of sample material in mn Hg

at ambient temperature.

where v
¥

nonn

One vital point not to be overlooked is the type of syringe used for
ger having 2 minute

this gurpose which usually employs 2 steel plun
Teflont® tip and graduated glass barrel. The needle is either epoxy
bonded to the end of the bar el or removable type having 2 knuried

screw-on Ssleeve and a TeflonT¥ sealing bush between jtself and the
glass. This type of syringe gives excellent service and a commercially
available type is Hamilton 1750 RN {500 ul capacity with 2 replaceable

needle).

as this syringe ages. The Teflon™
develop between this and the
oose and needs to
he major cause of
ljcation of standards

we must be very careful, however,
plunger tip gradually wears and leaks can
glass wall; also, the screw-on needle seal can work 1

be checked periodically. Leakage in syringes can be t
problems assoctated with reproducibility and rep

and actual results.

-—

L
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If we don't have the vapour pressure for 2 particular liquid, we could
always use the actual Viquid itself to make the standard 1in the bag.

This 4s more difficult because the amount to be taken turns out to be
quite small and there is a possibility of interacticn between the
1iquid before it evaporates and the wall of the bag. The formula in
this case fs:

m=4.1x10% xMxvVvxC

in which @ 1is the mass in grams of liquid which must be taken to
give a concentration of C parts-per-millien in a volume of ¥
liters where the molecular mass of the liquid is M 2.m.u.

Example: We have to make a 1 ppm standard of benzene in a
Tedlar™ bag containing 100 liters of clean air.
How much benzene must be zdded?

m=4.1x 102 x78 x100x1 = 320 x 107° grams

From Tables, the density of benzene is 0.88 g/mL

Therefore the volume of benzene which must be taken
is:

6

320 x 1075/.88 = 360 x 107° mL or 0.36 ulL

A 1.00 uL graduated syringe can therefore be used to
deliver the correct amount of liquid benzene into the
Tedlar™ bag.
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MAINTENANCE

Routine maintenance for TIP* {s absolutely minimal; all that {s
required 1is to ensure the batteries remain close to full charge
(during periods of non-use) and that the inlet filter is kept clear of
dust particles. The filter used is of the 15 B stainless steel
cartridge housed in 2 stainless steel cylinder permanently attached to
the front of the instrument.

Occasionally, 1loss of TIP* sensitivity may require servicing of the
detector and this is almost always limited to simply cleaning or
changing the tamp/ion cell assembly,

Periodically, it will be necessary to install new, rechargeable
batteries, which can be expected to last for 1 year of heavy use.

The plastic parts of TIP* can be cleaned with a damp cloth and mild

detergent, if necessary. DO NOT use any organic solvents as the finish
may be damaged.

Filter Replacement

TIP*'s response can be tested with and without the filter and if the
response varies by more than 10% the filter should be replaced. In
order to replace the filter cartridge, simply hold the filter housin%
firmly at the base with a 9/16" wrench and unscrew the 1/8" Swagelok T
connection, for the sample inlet at the top of the housing, with
another 9/16" wrench. Discard the old filter and replace with the new
one. Screw the sample inlet connection firmly into its place. Never
use instrument without the filter as the detector can be damaged.

Detector Maintenance

Further maintenance operations, which can be performed by the user,
involve the cleaning of the fon c¢hamber and the UV lamp window or
replacement of the lamp itself. '

If the dnstrument has been used for extended periods 1in dusty
environments or if there is a significant loss of sensitivity, 2nd
is not due to an obstructed filter, the UV lamp and ion chamber will
require examination.
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In order to access the lamp and ion chamber, refer to the TIP*
pictorial diagram, Make certain that the unit is switched off before
dismounting and proceed as follows:

1. Remove any inlet probe which may have been installed.

2. Remove the four cover mounting screws holding the detector cover
in place,

3. Lift the detector cover straight off the front of TIP* with a
twisting motion to overcome friction against the o-ring seal. The
jon chamber/lamp assembly will now be exposed.

4. Unplug the yellow collector wire from the little printed circuit
board of the UHF driver.

5. Unplug the red wire and unscrew the PID from the lamp holder by
grasping gently but firmly the body of the lamp holder and, by
counterclockwise rotation, unscrew the electrometer. The lamp will
pop up on a spring and may be 1ifted out for cleaning or
replacement.

When clezning the lamp window, be careful not to get methanol in
contact with the control housing as the finish may be damaged.

The interior of the ion chamber contains a very delicate wire mesh
and must not be touched with any solid object. The lamp window may
be cleaned with 2 cotton swab dipped in methanol and the interior
of the ion chamber may be blown free of dust using a gentle
compressed air jet. The lamp (or its replacement} is simply put
back into the lamp holder and the electrometer is screwed back
into place, being very careful to aveid “cross threading“. The two
wires are replaced as before; and it 1s vital to ensure that the
electrometer o-ring seal is replaced in its seat before putting
the cover back onto the detector.

If sensitivity is not recovered by cleaning of the lamp, or the
lamp will not start {as evidenced by the pump not starting and the
LEDs not lighting), it is 1ikely that a new lamp is required.
Installation foliows the course of the instructions just given.
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Installing a New Battery

The TIP*'s new batteries can be installed by either replacing the
battery pack itself or by replacing the handle unit with the battery
pack factory installed.

To replace the battery pack only, proceed as follows:

1. Locate and remove two black socket-head screws from the black
bulkhead at the top of the handle.

2. Grasp the handie and the control housing and rock the handle back
and forth to release it. The o-ring seal between the two parts is
quite tight.

3. Pull off the brown 8-pin connector from the control circuit board.
Two black sealing washers will either be loose inside the control
housing or else be stuck to the inside of the handle bulkhead or
the struts to which it mounts. Remove them.

4. Remove four black socket-head screws holding the military-style
receptacle to the base of the TIP*.

5. Unscrew the rear bulkhead from the handle,

Push the baztery pack from the handle.

7. Unsolder the connecting wires from the receptacle.

8. Push the battery pack from the handle, making sure that the
connecting wires come through freely and are not pinched between

the receptaclie and the bulkhead.

9. Solder the wires from the new battery pack into place as is shown
in Figure below.

10. Screw the receptacle with the dust cover into place.

11. Mate the brown plug properly to the receptacle of the control
circuit board.

12. Put two socket-head screws through the mounting holes in the
handle bulkhead, and slip two new seals over the screws.

13. Position the handle against the control housing and start the two
screws into their mounting struts. Be sure no wires are pinched
between the struts and the bulkhead.

14. Push the two parts together, then tighten the screws snugly.

" .




To replace the handle with the battery pack as a unit, proceed as
outlined above but omit steps 4 to 10 inclusive.

E€reen-White o A White
. F
Yellow o White-Red
A
Black Qb_o/ Orange
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ITTTLY -t

Frea halogans, Fydragen “a.cée and repdy 233.4¢ haleganatad hy-

drecarbans alsn give wn indication

i
t Goass 3NG YRPOUFE 18 S TeAILa l e IT-1, 7.1
i I!I'!yl'ﬂl
2 Chemical formuls 2oL =CHCI
3 DPASER Tubeis) o be uwna! Tachioigs
T ywrs
4 Thrsthola Uma vaiue 100 pem
{1973 poshien) {25 mg/m?
§  Trrashold of smed {(Rew.) o wn .
& 12pm e .. [2rC, 1073 mbar) £.48 mg/m
7 1 mghma m _ _ROG, 1013 mbar) 2.18 pem
8 Maolscuer walght ;21 0
(]
§ Vapour prassure (&I 20°C) :s?mmm :_‘9'
10 Valastiiry (8t 20°C) o=y
11 Lowst jgniion Bma ?e vel. %
12 Upper igniion dmit —
13 Flasn poim
14 Group AN harsrd dass fvbF) ;m
15 fgodion temdwrature 5 -
14 Evasovalion tacior (ethver = )} "__,.
17 Boting peim (st 1013 mbar) arars
13 Speciic grvity (liquid, 26°C) L‘Li’.f"

18 Resplrater filer, tode lensr
ang colowr
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In a¥ Inqulries plenss slate the batch number slampad on the owlside of the box,
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UNG 23433151 2. Ausgabe Mirz 1985

1 Aligemaeinea und, Anwandungsbereich

Sestimmung von g-Xyial CsM, (CHy)a 11.2-Lwgr=yieerzal} in Luft,

Die Sahrenen sing zusammen nut er ORAGER. Gasstuwoumpe, Modeii 31, 20 varwardan. Zur

Hanghabung vgl. Abscnmitt 3 giaser Gebraugnsaretuny und Getrauchsanletung 4341,

Wichhg:

Esistnicnt zulissig. dese Rohrenen ma Pumas- rgerer Hersteller zu kambimergn, da es danrn zu

;maclichen Anzeigatenlem commen xanr. Ere seiche Xombinanan versriele gegen bestarende
ichBrern.

2 Beschreibung

Vgl. Abbiidung.
ONrungszait (Dauer eires Pumcennubes M zur soilen Spannung der Spemhente): & bis 12
Sexunden.

U-AyicHE fua

GPERATING INSTAUCTIONS 234-3316te  2nd Edition - March 1.

1 General ang application

Determination of o-xy'ene Tk, iCHaja

{1 2. dimethylnenzere) n ar -
The Tubes are ig De used m comuncuon with the DRAGER Gas Detector Pump. WModet 31 =-

see Sacuon 4 of these Operau=~g Instruevors and tnstructions for Use 434t e,

imoaertant:

Itis not oermissible to comnoine the tubes ith DUMEs made oy omer manufacturers. arce -«
Cause cunsiteratle arrors inoingicaton Such a comoination would offend aganst o -
regulatons.

2 Description

See ilustranon. B
Ooeﬂmg Ume [gurangn f Sre umMo sirase Jrtil *ha umit chan 15 completely taut) 51¢ "2 se -

Tund 2 rugeschmolzane Spitzen
3 Schreibfidche

H

4 Anzeigeschicnt {weil) mit Sthensaaa
Zahterwerte = ppm fmLmy geXyier
guttig lir n = & Hihe

3 Pteil (s0ll bei der Pritung 2ur Pumze

Nz

-

o= Tylal

fomee —

1 ang 2 fused ups
Rl EL §I -‘3[ §[ ;& 3 writing surface
T - 4 indicating layer (white) with caro-
: ! . scale. numerical values = ppm
0. <®5 —— ) a-xylens, valid for § pumg 5--

5 arrow (Mmust point towarms oL
dunng testing)

waisen)

3 MeDbersich (20°C, 1013 moar sntsoreenera 20-C. 750 Torm)

Bein = 5 Hiigen 10 bia 400 z=m (i mP) o-Xyio
T ppm imbLm-} g-Xylol =4 44 mg ) )
* mg:m? a-Xyiol 302300 f 25°C. 1013 moar

4 Pritung und Beurteilung dea Ergebnisses

4t Pumpe ver jeder Maliraihe mit ungeci~ezem Sonrchen auf Cienthen pryten.

4.2 Spizen des DRAGER.Aohrerens azorecmen.

4.3 DRAGER-Rdhrchen dicht in der Pumpeseast *r5atzen. Fleil weist zur Pumpe.,

4.2 Zuuntersucnende Luft mitn = 5 Hub e~ a_-2- zag Janrgnen saugen. o-Xylot verfarst dig weie
Anzegeschicht roraun Dig gesa=te .a-ze zZe- Vgriarsung s! das Mab 1or die a-Kyal-
Konzentraton, .

Zarienwene = gomomie o-Xye,

5 Bemerkungen

Auth nach negativem Ergetinis xann gas D54 S55-Rerrcnen ment wiegar verwende! werden. Die
verfarbung 151 einige Tage natttar. wenn Sarr—agn 1 Gumhmikaopen verschigssen werden.

& Einflull der Umgebungsbedingungen aut das MeBargebnls

6.1 Tempergtur
Cre DRAGER-Rohrchen xannen i+ ¢ re—
werden,
4.2 Feuchtigken
‘m Bergich von Jois ‘S mg HO orc Ler-as 2 e S=uchuigren «eingn Einfiunl ayl cg Anzege
B3 LuRaruck
Zut Korrgitur des Drycuenfiusses 58 2 2=2a s¢ "ut loigengem Faktar zu muttsghzieren

w2
tatsachlicner Laftor.gs o:» mtar)
7 Spezititat (Queremplinanchxen)

Dig o-Xylal-Anzeige berum auf der Farbregacice ma Formaidahyd-Schwefsissure,
mmeXylol und p-Xytol warden mi etwa glexcher Empfinalichkert wit ¢33 o-Xylol
Auller o-Xyiol werden auch anders orjarnsche Verundungen angezsigt. sinige Bsspiels tir die
Anzegeempfindlichke;
100 ppm Monostyral sribt sine rotbraune Anzeige von ca. 40
100 pprm Tolual ergibt ene dunkelbraume AnZeGge von ca. 200
200 ppm Ethytbenzol ergibt sine braune Anzenge von ca. 350
1000 ppm Butadien avgitt sine brauns Anzeige vorr ca 100
Keine Stérung der Anzeige durch 2.B. 200 pem Methanol, 500 pprm n-Octan, 400 ppm Ethylacatat.

Te—reraturtereich von § bis 40°C verwence!

Korreityriaiiar =

8 Vorgesehana Verbrsuchszeit
Verbrauchszait und Lagertemperatur {vg!. e Angacen auf der Bandarocie).

8 Wichtige Eigenachatten das o=Xylois
MAX-Went (Bundesrepublik Deutsehiand (1984): 100 pom (435 mg/m’)

Formai: Gy (CHa)y

Uniere Zindgrenze: 1,0 Val,-%

Obere Zhndgrenza: 7.6 Vol-%

Zundtemperatur:

Damptanek: 6,7 mber (20°C)

Flachtighei: 29 mgiL (20°C}

Flammpuric; 3'C

Molekutarmasge: 106,17

Cichte: 0.88 grem®

Schmeizpunkt: - 25°C

Sadepunk; 144°C

10 Hinweis

Auf Wunseh des Benutzens lielern wir dia ioigence nfonmution: -

2] Die fir die Kalirenyng der Prifrohrehen verwendets Methoce.

b) Den EmmBmTan(ﬁmmuﬂmﬁi Umsetzuing und aul
die Zurearidssighett der Anzwige. sotern urs cese Effaxts bekannt sind.

11 Fileratemschutr

Falls Fiteratamschue

mwm.mﬂwmmmhmunA
varwenden.

DRAGERWERK AG

3 Range ol maasurement \20°C. 1013 moar, coresognaing to 20-C, 760 mm Hg;
With n = 5 strakes 10 '0 300 pom (mL m°) t-xytene

1 ppm (MLm>) o-xylene = 4.44mg m

1 mg a-zylene/m 2 0.23 pom } 20°C. 1013 mbar

4 Test and svaluation of the result

Betore sacn seres 5! Measuremems. crecs "re sumo far l@aks uSINg an unaperec L=<
Tude.

Sreak ot (ne uos at ine DAAGER Toze

Insert ine DRAGER Tuoe lgntly ~ e Su=c tead. Arrow domts lowards he su
Suck the arr samore raugr ive DRAGSES “ze with § SUMD SIFOKBS. D-Ietens 'Lrrs =3
(PCICANNG ‘Ayer *BCCISN Ordwr. T "2 ‘e~ gt 5! the Qiscoloranon s ameasure Af :ng = -
ZEREemraton, .

Numercal vaiues = e ML Sy ene

41

42
1.3
341

5 Aemarks

The DAAGES Tube farrct oe used agan ever afer 3 nagatve test resutt, The discaigra:s-
for 3 few gays it the Tube 15 sealed win mDEer caps.

§ Influence of ambient conditions on the result of measurement
6.1 Temzeraiure .
Tre DRAGER Tutes can be used wirs a temcgrature range ol from O 10 40°C.

6.2 Humiaity .
Barween 1 2ra ' 5 mg Hz0 per inre. numcty tas o nfluence on the mgicatcn,

6.3 Atmgsprert pressure
For reasute correcuion, multigly e Tu2e “eazirg gy ne 'oilewing conversian facior
L3
actual TMCSSAeC Aressure (N MBar)

Convarsian facter =

7 Specifleity [cross-sansitivity)

Tha o-xylene indication s based on the cokour reaction with formaigehyde and sulphuric ac-
m-xylana and p-xylena are indicated witn aDcut e Bame sensitrvity as o-xylena.

In addition to o-xylena. cther organic compounds are indicated. Some axampies of the sensit:.
indication are:

100 ppm manastyrens give a raddish brown indcation of app. 40

100 ppm toluene give a dark brown indication of app. 200

200 ppm athyl benzene grva a brown indication of app. 350

1,000 ppm butadiene give a brown indication of app. 100.

Na interference wih the incication by, for exampie:

200 pprn methangl, 500 ppm n-octane. 400 pom sthyl acetote.

8 Shelf lite
For exoiry date and storage temnerature, se ata on pacxage strp,

9 important properties of o-xylens

Thrashald limit value (USA 1584): 100 ppm (435 mg/m?)
Chemical forrmuta: CaMa {CHa)p
Lower wgnition lme: 1.0 vol.%
Lipgper igrition limit: T8 vol%
Ignition temperature: 485°C

Vapour pressure: 5.7 mbar (20°C)
Volatility: 2 mg (20°C)
Flash paint: C

Molecular weight: 106.37
Dansity: nes gun’
Metting paint: -

Boiling paint: 144°C

10 nformation

Mm-raqumdmeTmmr.mmummbiwm:

a) mememmmru!mmmmm

b) Theﬂm(hdﬁiagnuﬁom)mhmudmofhgumw
Gacand by specific snveonrmenta! concations deacribed by the usar, # thess sttects are know
T3

11 Filter respiratory protection
Should filter protection be necessary and sccepuabie. use filers with the code letier A_

LUBECK - GERMANY




