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1.0 INTRODUCTION

1.1 Document Purpose and Scope

This Operation and Maintenance Manual was prepared by Groundwater Technology, Inc. for Philips
Components, Discrete Products Division. This manual is intended to be a comprehensive guide to
the air sparge, soil vapor extraction (SVE), groundwater extraction and treatment systems operating
at the Saugerties, New York facility. It is, therefore, subject to revision and update as required to
ensure an accurate description of system equipment, operation and required maintenance.

Objectives for the document include:

= Specify procedures for effective operation of the remediation system.

= Specify procedures for effective maintenance of the remediation system, resulting in the
maximum operating time ("up time") of the remediation system.

= Specify monitoring procedures that measure the progress of the remediation system
toward its objectives, and ensure the protection of public health and safety.

This manual is designed to provide the information need for maintenance of the remediation system
both by persons familiar and those unfamiliar with the project. This necessitates incorporation of the
following information:

=  Site Information (section 1.0)

«  Remediation System Design and Operation (section 2.0)

=  Remediation System Maintenance and Troubleshooting (section 3.0)
=  Remediation System Monitoring and Response Actions (section 4.0)
= Progress Reports (section 5.0)

»  Maps and Drawings (appendix A)

»  Vapor Discharge Permit Information (appendix B)

=  Equipment manufacturers’ t;atalogs and literature (appendix C).

=  Safety Information - HASP (appendix D)
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1.2  Site Description and Background Information

The Philips Components, Discrete Products Division facility (formerly Ferroxcube Division of
Amperex Electronics Corporation) is located at 1033 Kings Highway in the Town of Saugerties, New
York. The site Is bounded by Kings Highway to the east and the New York State Thruway to the
west. The plant manufactures electronic components and employs approximately 275 people
(figure 1-1, Site Location Map).

The manufacturing complex is comprised of several buildings. Building 1 began operations in 1961,
while Building 2 was constructed In 1964 for office space and manufacturing. In 1966, a solvent
storage building was constructed adjacent to the northeast corner of Building 2. Building 2A was
constructed in 1975 and Building 2B was constructed in 1977. Historically, halogenated solvents
have been used on site for degreasing and cleaning operations (drawing Y-1, appendix A).

In 1982 the Ulster County Health Department sampled local residential wells as part of their regional
groundwater quality assessment. The presence of volatile organic compounds (VOCs) was detected
in these samples. Subsequent investigations revealed the presence of VOCs on the Ferroxcube

property: ™

= Dunn Geoscience Corporation installed additional wells and collected supplemental
groundwater data. Progress Reports were prepared In 1983 and 1984.

»  O'Brien & Gere Engineers, Inc. (O'Brien & Gere) implemented a work plan to
continue investigation of groundwater quality and subsurface conditions at the site.
The work plan included initiating groundwater recovery from two wells near Building
2A/2B in an effort to decrease the levels of VOCs present in the groundwater. The
findings of this work were reported in a Hydrogeologic Investigation Report, dated
January 1988.

=  O'Brien and Gere further defined the distribution of VOCs in the subsurface by
completing a soil vapor survey. The results of this testing were reported in the Soif
Vapor Investigation Report dated August 1990.

=  Groundwater Technology, Inc. (Groundwater Technology) developed a Conceptual
Remedial Plan (April 8, 1991) which presented a technical approach to augment the
existing remedial systems. The Remedial Plan contained work phases Intended to
further define the subsurface distribution of VOCs adjacent to Building 2, to pilot test
and evaluate proposed remedial technologies in the remedial target area, and to
implement and install the selected remedial altemative.
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»  Groundwater Technology completed the Remedial Investigation/Feasibility Study
(RI/FS) and submitted the report documenting these findings on May 10, 1992.
These reports delineated a remediation target area on the east side of Building
2A/2B and evaluated alternatives to remedy VOCs in various medla.

* The New York State Department of Environmental Conservation (NYSDEC) required
additional site work to complete the remedial investigation. The focus of the work
was to Investigate the existence of a dense, non-aqueou$ phase liquid (DNAPL)
within the remediation target area on-site. Groundwater Technology completed this
work in December 1992; the findings were presented in the Remediation
Investigation/Feasibility Study Addendum dated February 1993.

*  The Record of Decision (ROD) was published by NYSDEC in March 1993. The
selected remedy for the Ferroxcube remediation target area included air sparging of
saturated zone soils to remove VOCs, installation of vapor extraction wells in
unsaturated soils to remove VOCs, and pumping groundwater through the facility's
cooling tower to remove VOCs from the groundwater and to provide containment.

»  Design and construction work for the selected remedy were completed in
accordance with the Remedial Design/Remedial Action (RD/RA) workplan,
prepared pursuant to an Order on Consent.

* A Final Engineering Report was prepared in December 1994 describing the system in its
as-built configuration.

=  This document (Operations and Maintenance Plan) specifies the procedures and
personnel responsible for operations and maintenance of the remedial system.

1.3  Project Personnel and Location

The following personnel have responsibilities for Operation and Maintenance of the Remedial
System:

Philips Components, Discrete Products Division:

-_ Plant Engineering Manager: John Bedell Office: 914 - 246-2811
Maintenance: Bob Chappelle 914 - 246-2811
Monitoring: Al Kryzwonos 914 - 246-2811

Groundwater Technology Personnel:
Project Manager: Richard Hixon Office: 518 - 370-5631
Project Engineer: Michael Sykes Office: 518 - 370-5631
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New York State Department of Environmental Conservation:
Regional Haz. Waste Englneer: Ramanand Pergadia Office: 914 - 256-3000

2.0 REMEDIATION SYSTEM DESIGN AND OPERATION

2.1 Remediation System Overview

Pilot testing and detailed analysis of retained alternatives completed during the Remedial
Investigation/Feasibility Study demonstrated that readily available technologies (soil venting, air
sparging, groundwater pump and treat) would achieve compliance with state standards, protect the
human health and the environment, and would produce greater resuits In terms of effectiveness,
implementability, and cost relative to the other altematives (see Remedial Investigation/Feasibility
Study, May 1992).

A brief description of the technologies in the selected remedial system follows. A list of the
equipment installed is also included in table 2-1.

2.2 Description of Remediation System and Operating Parameters

The remediation system is designed to remove volatile organic compounds (VOCs) from the site
subsurface soils and groundwater. The remediation system is comprised of three (air sparge, soil
vapor extractions and groundwater extraction and treatment) integrated systems. Schematics of the
systems are provided (drawings P1, P2, P3, and P4, appendix A). An overview of system
components and operation follows.

2.2.7 Air Sparging System

Air sparging requires the Injection of air into the saturated soil and is an effective method of
removing adsorbed and dissolved VOCs from the saturated zone. The released vapors are collected
by the vapor extraction system.

The quantity of air injected by the air sparging system is limited by design and operation to % the
volume of soil gas extracted by the soil vapor extraction system (i.e., 120 scfm). This limitation was
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designed to maintain overall vacuum In the subsurface soils and prevent the migration of fugitive
volatile compounds to surrounding areas and buildings. Each sparge well is operated from 1-8 psi
which will deliver up to 12 scfm compressed air to the sub-surface.

Sparge wells were installed with the use of a hollow-stem-auger to a depth equal to the limits of
auger refusal (competent bédrock). The sparge wells were constructed of 2-inch FRE for
compatibility with the chlorinated compounds detected within the groundwater. The wells have a
bottom plug and the length of the screen is 1 foot. The remainder of the sparge well is finished to
grade with 2-inch-diameter fiberglass casing to a depth above groundwater where it was converted
to PVC casing. The sparge point was sealed with bentonite at a depth 1 foot above the sparge well
screened interval and grouted to grade. The top of each sparge well is protected with a 12-inch
round, steel valve box installed at grade level.

Air for sparge points is generated by an existing plant air compressor. Each sparge point is
individually valved with a shut off valve and a pressure regulating valve. In order to measure and
control the air flow to each sparge point, air flow meters were installed for each sparge point.
Sparge points are connected via 2-inch PVC lines. All piping joints are National Pipe threaded
connections. Sparge air is under low pressure (less than 10 psi) and therefore a low pressure
piping system (such as PVC) was suitable for air transport. The sparge layout and construction
details are depicted in drawings P4, Y7 and Y8 of the As-Built Drawing Package.

222 Soil Vapor Extraction System

Pilot testing proved that soil vapor extraction (SVE) was a viable and effective remedial alternative to
address adsorbed phase volatile compounds at the Philips Components facility both in terms of the
radial area of influence produced by each vent well and the VOC concentrations removed in vapor
effluent (see Remedial Investigation/Feasibility Study, May 1992). The system was designed and
constructed to remove unsaturated-zone VOCs present in soils at the former storage building. In
addition, the soil vapor extraction system collects vapors generated by the air sparging system.

The SVE system consists of one soil vent blower which extract from six vapor extraction points.
The blower is controlled by a blower panel with a hand switch. Effluent from the SVE system Is
discharged to the atmosphere. -

The vapor extraction pilot testing during the RI/FS predicted a 23 foot radius of influence would be
attained when 175 inches of water column (approximately 13 inches of mercury, Hg) vacuum was
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applied to the vapor extraction well head. At this operating vacuum, a calculated 40 cubic feet of

soil gas per minute (acfm) would be extracted from each vapor well.

Table 2-1
Remediation System Equipment List
Component Designation Specification
Air Sparging System
Air Compressor AC1 Sullair Rotary Screw type; 60-hp 3-ph.; 250 cfm
@100psi.
Air Sparge Wells SP-1 - SP-11 2in. FRE; depths 11 to 22 ft; screens 1 or 2 ft. in
length.
Flowmeters F1326 - FI336 Dwyer Rotameters Model RMC-122
Soil Vapor Extraction System
Soil Vapor Extraction Blower B2 ART system: Roots 36URAI frame; 240 cim @14
in.Hg; Baldor 15-hp. 460-V 3ph. TEFC motor.
Moisture Separator MS-1 30 gallon
Soil Vapor Extraction Wells VEP-1 - VEP-6 2in. FRE; depths 8 - 15 ft.
Filter, moisture effluent, bag type F-2 Filtration Systems; WCB; 150 psi max.
Transfer Pump, moisture effluent P-10 Meyers; HJA33S; 2 gpm @ 50ft.TDH
Filter, air, in-sump F-1 15in. diameter; poly-coated paper.

Groundwater Pumping System

Recovery Wells

OW-3, OW4, OW-5,
OW-10, RW-1, RW-2,
and RW-3

6 - 70 ft.depths

Pneumatic Pumps, submersible,
controllerless

Locations RW-1, RW-2,
RW-3

Brainard-Killman,; 4in.; 7 gpm max.

Centrifugal pumps, surface mount.

Locations OW-3, OW-
4, OW-5

Meyers, specification unknown

Pneumatic pumps, submersible,
surface-mounted controller

Oow-10

ESI

Groundwater Treatment System

Air Cooling Tower, roof mounted

CT41

Specifications unknown

'Air Blower, roof mounted

B1

300 cfm @5in. W.C.

Totalizer flow meters

FQ106 - FQI-109;
FQI116 - FQI-118

Instantaneous and total flow readout

Granular activated Carbon liquid filters

GAC-3, GACH4

75 lbs. carbon
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The six vapor extraction wells were constructed to remove the adsorbed phase compounds near the
former storage building and contain vapors generated from the air sparging system. One extraction
well (VEP-1) was installed during the pilot test. The additional five vapor extraction wells were
installed In July 1994 to complete the vapor well extraction system.

The additional five vapor extraction wells were installed with the use of a hollow-stem-drill rig. This
caused minimal Impacts to site operations and no impacts to adjacent properties. The wells were
constructed similar to VEP-1 with 2-inch Fiberglass Reinforced Epoxy™ (FRE) well screen and riser
pipe. Fiberglass was used due to the presence of chlorinated compounds associated with the
groundwater conditions. The top of each vapor extraction well is protected with a 12-inch-round
steel valve box encased in a 18-inch concrete skirt installed at grade level.

Each vapor extraction well Is controlled by a 2-inch, PVC ball valve enabling adjustment of the air
flow and vacuum at each individual well, and a %-inch diameter sampling port for drawing air
samples and measuring air flow. The individual wells are connected to a 4-inch main header pipe
located in the equipment compound. The 4-inch PVC header pipe is connected to a vacuum pump
designed to extract the 240 scfm air flow from the soil vapor wells. The construction details of the
piping are.presented on drawings P3 and Y8 of the As Built Drawing Package.

PVC piping materials were used to convey soil gas vapors from the well locations to the vapor
extraction blower due to the relatively low concentrations of chlorinated solvent vapors in the soil

gas (<10 ppmy,).

To prevent short circuiting of air from the surface to the vapor wells a 10 mil polyethylene liner was
installed 6-inches below grade over the entire impacted area (50x150 feet).

Vapors from the soil vapor extraction system are extracted with the use of a vacuum blower system.
A 15 Horsepower (Hp) motor with a positive displacement vacuum blower and a moisture separator
tank (30 gallon) are used to develop the required vacuum. Soil gas vapors from the vapor
extraction wells are pulled to the moisture tank via the piping network and the vacuum blower.
Moisture associated with the soil gas is collected in the vacuum tank and pumped with a centrifugal
pump through a bag filter to the head of the groundwater treatment system. The bag filter was
installed to collect silt entrained in the moaisture collected by the vacuum blower and prevent it from
traveling into the remainder of the groundwater treatment system.

Vapors from the vacuum tank are discharged to atmosphere in accordance with a Process, Exhaust,
and Ventilation System (PE&VS) permit. This permit application was presented as appendix H of the
RD/RA Final Design Report. The application utilized the existing site data and pilot test data to
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evaluate the potential impacts to the atmosphere utilizing emission estimating and impact
assessment techniques outlined in NYSDEC Air Guide 7.

After the remediation system was constructed a soil gas sample was collected from the SVE system
discharge stack and analyzed according to EPA method TO-14. The results of the sample and an
additional impact assessment is attached in appendix B. Based upon Air Guide 1 calculations and
the start up air sample analysis, off gas treatment will not be required. Additional pericdic air
samples will be collected and analyzed according to the approved Effectiveness Monitoring Plan
and as described later in this plan.

22.3 Groundwater Pumping System

This system pumps out groundwater and transports it through the Groundwater Treatment System
(see following section), which removes VOCs from the water. The treated groundwater Is then
discharged through an existing SPDES outfall into the Mudderkill Stream.

The system is comprised of four existing wells, OW-3, OW-4, OW-5, and OW-10 and three new
recovery-wells (drawings P2, Y7). Three of the existing wells (OW-4, OW-5, and OW-10) are
constructed of 2-inch PYC. The three new recovery wells are constructed of 6-inch stainless steel.
Well OW-3 was enhanced by overdrilling the existing 2-inch well and Installing a six-inch well with 15
feet of stainless steel screen to a depth of 26 feet below grade.

A multiple well pneumatic pumping system is used to recover groundwater from the recovery wells
(OW-10, RW-1, RW-2, and RW-3). These systems are operated with compressed air. Surface-
mounted electric centrifugal pumps extract the groundwater at wells OW-3, OW-4, and OW-5.
These pumps transport the extracted groundwater to the existing equalization tank. An existing
centrifugal pump transfers water to the existing cooling tower.

2.2.4 Groundwater Treatment System

—

Discharge from the cooling tower is directed to granular activated carbon treatment and the on-site
water treatment facility for the plant. The treated groundwater Is then be discharged in accordance
with the facility’s State Pollution Discharge Elimination (SPDES) permit (#NY0005860) for Outfall
#006. The increased flow through the system (1,150 gpd, estimated ) does not require a change in
the existing permit conditions. The groundwater recovery and treatment system schematic is
depicted on drawing P2 of the As-Built Drawing Package.
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The pneumatic pumps are located approximately 1 foot from the bottom of the recovery well. Float
controls on the pumps maintain groundwater drawdown in the recovery wells to depths
approximately 3 feet from the bottom of the recovery well.

2.3 Performance Objectives

The remedial system designed for this site was developed to meet the following objectives:

=  remove adsorbed and vapor-phase VOCs from the soils above and below the water
table, within the remediation target area,

*  provide hydraulic control of averburden groundwater to prevent migration of VOCs
from the target area,

*  create no adverse impacts to other environmental media (air),
=  protect human health during construction and operation, and

=~ “reduce groundwater concentrations of compounds specified by NYSDEC in the
ROD (table 2-2).

The effectiveness of the remediation system will be primarily based on two criteria. The first criterion
will be the ability of the system to emulate the contamination reduction rate for the Miles domestic
well as specified In table 2-2. The second criterion will be the calculated mass removal for VOCs
based on laboratory data and calibrated field screening of the SVE system effluent.

The remediation system will be augmented if the first criterion is not met. If the first criterion is met,
but continued operation of the system does not produce a progressive reduction of the mass of
VOCs at the site, the operation of the system will be discontinued. The operation will be resumed i
the concentrations of VOCs then rebound (increase) by a statistically significant amount at the Miles
domestic well.

An annual review of the data will be undertaken to determine whether the groundwater quality
standards will likely be met within five years, and to determine the need for any additional
remediation work. In making this assessment, two key readings from the Miles domestic well
(annual maximum concentrations of Perchloroethene and total VOCs) will be compared with the
theoretical concentrations as noted below and specified in the ROD:
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Table 2-2
Groundwater Quality Objectives
for the Miles Domestic Well

—_— ———

No. of Years of Remedial Operation

Theoretical Concentration of PCE {ppb)

Theoretical Concentration of Total

VOC (ppb)
B I } 200 | 875
2 80 510
3 30 295
4 15 170
5 5 100

Additionally, on-site monitoring well trends will be utilized to evaluate interim clean-up progress.

3.0 REMEDIATION SYSTEM MAINTENANCE

3.1 Remediation System Maintenance and Troubleshooting Procedures

Maintenance of the remediation system will occur with the goal of minimizing downtime and thereby .
removing the subsurface VOCs as rapidly as possible.

A description of critical maintenance activities is included below, and is listed in table 3-1. The
maintenance table specifies the routine maintenance each component will receive, the frequency or
schedule for maintenance, and the person(s) responsible for the maintenance activity. The
maintenance frequencies stated are based on the current information regarding system operation
and will be modified in response to changes in system operating parameters.

Detailed procedures for repair and replacement of various components and troubleshooting specific
operational problems can also be found in the Equipment Manufacturers’ Catalogs and Literature

(appendix C).

All site maintenance activities will be performed in accordance with the site Health and Safety Plan,
including following such procedures as vapor monitoring of the work area and locking/tagging (de-
ehergizing) air, water, and electric-generating sources (appendix D).
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All site maintenance activities will be performed in accordance with the site Health and Safety Plan,
including following such procedures as vapor monitoring of the work area and locking/tagging (de-

energizing) air, water, and electric-generating sources (appendix D).
3.1.17 Air Sparging System

Major components of the air sparging system and critical maintenance include:

u Air Compressor:

Maintenance consists of checking oil and changing at the specified freq

air filter is also checked and replaced if necessary on a monthly basis.

uencies. The

There is a

moisture filter at the compressor that is checked on a monthly basis and one just

outside the equipment room that is checked on a weekly basis.

s Flowmeters:

The rotameter-type flowmeters are relatively maintenance-free but should be inspected

and cleaned if necessary on a monthly basis.

- Table 3-1
Remediation System Maintenance Table
Component Designation | Maintenance Activity Maintenance | Person(s)
Schedule responsible
Air Sparging System
Air Compressor AC1 Check oil level Daily PCM
Change oil Semi-Annual PCM
Check In-ine filters Weekly PCM
Flowmeters F1-326 - F1-336 | Check for moisture, clean as necessary Weekly PCM
. Monthly GTIFSG
Soil Vapor Extraction System
Soil Vapor B2 Change oil; inspect for unusual noises Monthly GTI FSG
Extraction Blower
| Moisture Separator MS-1 Check tank contents; clean if necessary Monthly GTI FSG
Filter, moisture F-2 Check filters, clean it necessary Weekly PCM
effluent, bag type .
Transfer Pump P8 Check flow, hour meter, and probe operation Monthly GTI FSG
Filter, air, in-sump | F-1 Check for silt, clean if necessary Monthty GTI FSG
Groundwater Pumping System
Recovery Wells OW-3, OW-4, | Check water level Quarterly GT FSG
OW-5, OW-10, :
RW-1, RW-2,
and RW-3
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Carbon liquid filters

Table 3-1
Remediation System Maintenance Table
Component Designation | Maintenance Activity Maintenance | Person(s)
Schedule responsible
Pneumatic Pumps, | OW-10, RW-1, | Check controiler valves. As indicated by | GTI FSG
submersible RW-2, RW-3 monitoring data
(flowmeter
readings)
Centrifugal pumps, |Locations OW- | Check probe function. As indlcated by |GTI FSG
surface mount. 3, OW4, OW-5 monitoring data
{flowmeter
readings)
Groundwater Treatment System
Air Cooling Tower, |CT-1 Service cooling passages As indicated by |PCM
roof mounted change in flow
Air Blower, roof B1 Service blower (bearings, etc) Yearly PCM
mounted
Granular activated |GAC-3, GAC4 |Change carbon As indicated by |PCM

change in flow
or water quality
data.

@: = Y i
PCM Philips Components Maintenance personnel [lieme ‘\L\J-_-:l
GT1 FSG Groundwater Technology, Inc. Field Services Group /
3.1.2 Soil Vapor Extraction System

Major components of the soil vapor extraction system and critical maintenance include:

x  Soil Vapor Extraction Blower:
The soil vapor extraction system should be inspected monthly. Operating pressures are
checked and recorded, making sure they are within the range desired for the remediation

design. The oil in the Roots™ blower crankcase should be changed monthly, using a

- non-detergent oil having a viscosity of 1000 - 1200 SSU (SAE grade 40 weight). A good
compressor oil of these specifications will suffice. Any unusual noises (belt slap, bearing

noises) should be investigated and repaired as necessary.

= Moisture Separator:

The contents of accumulator tank located on the influent side of the soil vent blower
should be inspected. Solid material (primarily silt) should be removed and disposed of
properly with the plants waste stream.
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®x  In-line Filter:
This filter is located inside the moisture separator. This filter should be inspected and
cleaned (it may be tapped out or rinsed off) on a monthly basis.

= Moisture Effluent Filter:
This filter unit should be inspected weekly and the bag filters replaced or cleaned by
rinsing. As the quantities of soil moisture have decreased since start-up, the frequency of
this procedure may be modified in the future.

= Transfer pump:
Check flow, probe operation, and hour meter.

3.1.3 Groundwater Pumping System

= Pneumatic Pumps, submersible:
These pumps normally do not require servicing. Each bottom-loading pump (except
OW-10) is set one foot above the bottom of the well. The intemal control valve activates
the pump when the water level approaches the top of the pump. The water levels should
fluctuate within one and three feet above the bottom of the well.

If pumping ceases from any well location or if the well yield changes unrelated to
seasonal water table changes, the pumps should be inspected. Possible trouble areas
include siltation of the pump intake or internal controller valve and may be remedied by
cleaning.

= Centrifugal pumps, surface mount:
These pumps should be inspected monthly and examined for bearing noise. If pumping
ceases from any well location or if the well yield changes unrelated to seasonal water
table changes, the pump function should be checked by manually overriding the probe
relay boxes. If the pumps run satisfactorily, the probes should be examined and cleaned,
and the probe function checked.

#77Reports\Philips\50190&M.124
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3.1.4 Groundwater Treatment System

= Air Cooling Tower, roof mounted:
This unit should be inspected on a yearly basis for signs of siltation or other obstruction
of the cooling passages.

= Air Blower, roof mounted:
This unit should be inspected on a yearly basis with the cooling tower, and bearing
service performed if sounds indicating inadequate bearing lubrication are detected.

= Granular activated Carbon liquid filters:
Carbon changeouts will be performed as Indicated by changes in flow (inability to pump
down sump pit) or increases in VOC content in effluent water.

4.0 REMEDIATION SYSTEM MONITORING

4.1 Remediation System Monitoring and Response Procedures

Monitoring of the remediation system will be performed as described in the Effectiveness
Monitoring Plan. A description of critical monitoring activities and response actions is included
below.

A list of tasks, schedule, and responsibility assignments for monitoring activities is included as table
4-1.

Data collected from the remedial system (flow rates, temperature, water level etc.) will be recorded
on a site monitoring forms which will be retained and reported on a quarterly basis (see section 5.0,
Progress Reports).

4.1.7 Air Sparging System

Monitoring will consist of determining that the desired rate of airflow into the sparge wells is

occurring. An interim indication of sparge performance will be obtained by observation of dissolved
oxygen levels from monitoring wells. The objective will be to maintain elevated levels of dissolved -
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oxygen (as compared to baseline readings) as an indicator that the sparge system is maintaining
airflow in the subsurface.

If dissolved oxygen readings do not Indicate that adequate airflow s occurring to a particular area,
the flow rate to that area will be increased, within the limits of the design parameters.

4.1.2 Soil Vapor Extraction System

Monitoring of the soil vent will be performed to measure the rate of aiflow extracted and the VOC
concentrations in the extracted soil vapor. The quantities (pounds) of VOCs extracted by the soil
vapor system will also be calculated. Changes in the extraction rate will be compared to the
concentration of VOCs measured in groundwater in the adjacent remedial target area monitoring
wells to determine if the extraction rate is limited by the diminishing mass of VOCs or by their
diffusion rate through the soil matrix.

Table 4-1
Remediation System Monitoring Table
Component Designation Monitoring Activity Schedule |Person(s)
responsible
Air Sparging System
Air Pressure PI315 - PI-325 Record pressures, adjust to design Monthly GTI FSG
specification.
Flowmeters F1-326 - FI-336 Record flows, adjust to desired Monthly GTIFSG
flowrates.
Soil Vapor Extraction System
Sampling Port, SP-A1 - SP-A5 With system shut down, measure VOCs | Monthly GTI FSG
Influent Lines with PiD and FID and record.
Vacuum gauges, Pl-200 - P-205 Measure and record line vacuum, Monthly GTI FSG
Influent lines
Sampling Port, SP-A7 With system shut down, measure VOCs | Monthiy GT! FSG
Main Trunk Influent : with PID and FID and record. With
Line system operating, measure airflow and
oy vacuum and record.
Sampling Port, SP-AB With systemn operating, fill a Tedlar bag | Monthly GTI FSG
Main Trunk Effluent with system off-gas; measure VOCs
Line with PID and FID and record. Measure
airflow rate and vacuum and record.
Sampling Port, SP-A8 With system operating, fill Summa Quarterty GTl FSG
Main Trunk Effluent canister with system off-gas and
Line forward for laboratory analysis.
Hour Meter K203 Record reading Monthly GTI FSG
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4.1.3 Groundwater Treatment Systam

Sampling of the groundwater treatment system will be performed to assist Philips Components In
meeting its SPDES discharge point criteria. The results of sampling for VOCs in the water discharge
from the treatment system will support decisions on activities such as changeout of the Granular
Activated Carbon filters.

4.7.4 Groundwater Sampling

Sampling of groundwater from monitoring wells on-site and on adjacent properties for VOCs by EPA
Method 8260 will be completed on a quarterly basis. An additional set of wells will be sampled on
annual basis. In addition, several wells will also be sampled on a quarterly basis for Dissolved
Oxygen content.

The performance of the remediation System relative to the project groundwater objectives will be
measured at the Miles well as described in a preceding section. However, the interim performance
of the remediation system will be indicated by comparison of quarterly groundwater samples to
previous-sampling data.

Groundwater elevation data will also be collected during the sampling events. This data will be used
to indicate if the pumps in the recovery wells are maintaining drawdown within the range of the
pump and probe settings at each well.

4.1.5 Homeowner Well Sampling

Wells used for domestic water supply purposes will be sampled to determine the concentrations of
dissolved VOCs, in order to ensure the quality of this potable water.

The quality of supply water will be monitored on a monthly basis at four homes as specified in table
4-1. The wells will be sampled for the parameters included in EPA Method 501, plus Freon-113.
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5.0 PROGRESS REPORTS

The operational status and significant modifications of the remediation system will be documented in
the monthly progress reports as per the requirements set forth in the Order on Consent. Operating
data will be compiled and evaluated in quarterly status reports.

The quarterly status reports will include the following data:

»  System operating status summary.

= Groundwater treatment system and soil vapor extraction system discharge sampling
data.

= VOC mass removal calculations.
=  System operating performance data (flows, pressures, hours of operation).

= VOC removal trend evaluation and graph.

= Groundwater VOC level trend evaluation and graph.

*  Groundwater elevation trend and contour map.
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SABZTARY
SLUDSE
SAMPLE FCPRT
STORM SEWER

TOTAL FLUIDS

YENT
VAFOR

FPIPING MATERIAL IDENTIFICATION

“cp

CH.ORINATED POLYVINYL CHLORIDE
CARZON STEEL PPE
COFPER

CORRUGATED NETAL PIPE
CAST IRON PIPE

CUCT.LE IEGN P.PE
GAL'VANIZED STEZL PIPE
FOLYETHr_EME PIPZ
POLYPACPYLENE PIPE
POLYVINYL ChLORIDE PIPE
FENFORZED CONCRETE PIPE
FUEEBEF KOSE

STAINLESS STEEL PIPE
“ITRIFIED CLAY PiPE

APPROALS

INSTRUMENT IDENTIFICATION TABLE

FROCESS PIPING IDENTIFICATION

PRCCESS PIPE

/—PIFE DIAMETER (INCHES)

= AXA=TY=2

[

‘—I!\'SULAT?.ON CLASS
PIPING DESIGN TASLE MUMBER
PROCESS LINE ABBREVIATIOM

SIGRATURE DATE

———
ADNCY [AGR

i?lﬁ&CT [H

PRt e

2
LIS GROUNDWATER
TECHNOLOGY

1243 £hGS RAID
SCHEMIGTADY, NY 12303

(218) 370-g23;

FRST LEMER SUCCEDNG LETTERS

HANE Shuee | oonea [ALoour FuRcnon | OUTPUT FuneTion | Wob Aiee
A aaLrss ALARS
B [BUHER FLANE
€ | covoucTiviTy CONTROL
D |oisny (sp. 6R) SATOTNTUL
E | voutase PRIMARY ELEMENT
7 | Flow RATE RATIO 1
S | GAUGING (DINENSIONAL] RASS
H|Han0 () =
1 [current BDICATE
J | rower scan
K| e on SCHETANE CONTROL. STATION
L|eve LGHT (PLOT) Low
M| NGSTURE OR HUNIDITY NDILE
N
o ORIFICE
P | PRESSURE OR YACUUN POINT (TEST) |
Q|QuanT. OR EVENT INTECRATE
R | RADWOACTIVITY RECORD OR PRINT
S |SPEED OR FREQ, SIFETY SWITCH
T | TEwPERATURE TRANSMT —
U | MuLTIVARIAGLE MUALTFUNCTION ]
¥ | viscosity YALYE OR DANPER
W|WEICHT OR FORCE weLL
| Gnaassineo UNCLASSFED
Y RELAY OR CONPUTE
Z | Posmon DRIYE, ACTUATE

INSTRUMENT [DENTIFICATION

FER

) FIT-100A
o

SUFFIX (NOT NORMALLY USED)

LCOP NUMBER
SUCCEEDING LETTERS
FIRST LETTER

FUNCTION AEBBREVIATIONS

DISSOLYED CXYSEN
FAZ. CLOSED

FAL INZETERMIMATE
FAL L2C%zID

FAL C22N

OPEN-CLOSE
ON-OFF (MAIKTAINED)
Q2IOATICN REDUCTION POTEANTIAL
OPEN=STOP-CLOSE (HOMEMTARY}
START—STOP (NONENTART)

PHILIPS
COMPOMENTS

10338 XINGS HIGHW
SAUGERTIES, NEW YéAEYK

PPMNQ & INSTRUMENTATION
DIAGRAM LEGEND

OCEIGHED By: DETALID BY: CHECKID By

HAND-0OFF-AJTOWATIC
SURRENT=TO~2URRINT
CURRENT-TC-PNEUMATIC
LO%ER ESPLISIVE LIwiT
“OCAL-RENOTE

MYAVEREE3

HiGA SELECT
LOW SELECT
SQUARE RCAT
ADD OR TOTALIZE

OAAMNG DATE: ACAD FUL,
3/4/94 50i9-py
PROJECT no.: CONTRACT:
91110-5019
DRAWNG: REASON:
P1




CIRCIIT ANO EQUIPVENT INSTALLED
BY THIS CONTRACT

EQUIPNENT ENCLCSURE

CONTROL OR INTERLOCK CRCUIT

CONNECTION

NOLDED CASE CIRCUIT BREAKER

FUSE

FUSED DISCONNECT SMTCH

ONE-LINE DIAGRAM SYMBOLS

FLLL YOLTAGE, NON-REVERGING
(F/NR) MAGNETIC MOTOR STARTER

—-

_\_/'XJ.. MANUAL MOTOR STARTER
AMNETER SWHITCH
YOLIMETER SWITCH
AMNETER

YOLTWETER

RECEPTACLE-CLASS |, DiVISION 1,
GROUPS C, D

® © © {3 &

FUSED POTENTIAL TRANSFORMERS

CURRENT TRANSFORNER

POWER TRANSFORMER
UGHThING CR SURGE ARRESTER

GROUND COMNECTION

@ KW-FOUR METER SCCAET. METER
FURNISHEG BY LTILTY.

@ NOTOR — NUMEER INDICATES HP

NEW CONSTRICTION

w—- = — — EXIST.NG CONSTRUCTION

= == = EYISTING CONSTIUCTION TO BE
RENMOYED

CONDLIT EXPOSED
— — — C2NOLIT CONCEALZO 1N WAL
CEIURG OR MIDDEN FROY VIEW

—— ~ —~ — CONDUIT CONCEALED IN FLOOR OR
UNDERGROUND

St FLEXBLE CORDUIT (L'QUID TIGHT)
— — GROUND CABLE

— — BOLIED GROUND CONNECTION
— —+ WELDED GROUND CONNECTION

@ GROUND ROD

HOMERUN. ARRIAHEADS INDICATE
NUMBER OF CRCUTS

—0 CONDUIT TURMING UP

PLAN SYMBOLS

D COMDUIT TURNING DOWN

————{ CONDUIT WITH BuShiNG

— 3 CONDUIT TERNINATED OR CAPPED
POWER PANEL-430V, 3¢

UGHTING PANEL-120/240Y, 1a OR
208/12¢, 3

DISCONNECT (SAFETY) SWiTCH
NANUAL MOTOR STARTER

MAGNETIC MOTOR STARTER

COMBINATION MAGNETIC WOTOR
STARTER

NOTOR (NUMEER INCICATES HP)
PULLBOX

JUNCTION 80X

oo 0 QREQJE]

EXIT HOHT

—

FLUORESENT LUMMAIRE TYPE L~1
SI=

S
|~

INSANDESCENT OR H.LD, LUMINA RE
TPE L-I

ENEGENCY LIGHTING UniT
EMERGENCY FLJORESENT LIGHTING

FXTURE

CUP_EX RECEPTACLE

& WP~ NEATHER POF
GFII-GAOUND FALLT CIRCUR
INTERRUPTER

@ RECLPTACLE-CLASS |, O'ASCN 1,
GROLPS C, D

T4ERNOSTAT
s SINGLE POLE SAITZM
S3  THREE-WAY POLE SWMTCH

S FOJR-WAY POLE SWIZH

no. | aare | BY | REnicn a

© D TERMIMNAL

-4 CONDUCTOR CONNEZTION

-+ Mo connecTION

©—] }—¢ CONTACT NORMALLY OPEN (NO)

OO0 CONTACT HCRMALLY CLOSE (MC)

— " sWITCH

o
(—o—c SELECTOR SWITCH

PUSHBUTTON—NORNALLY OPEN
MONENTARY

PLSHEUTTON—-NORNALLY CLOSED
HCNENTARY

PRESSURE OR VACUUN SWITCH-CLOSES
WITH NCREASING FRESSURE cR
DECREIASING YACUUM

PRESSLIRE OF YACUUM SHT”
MTH .NCREASING PRECSU
DECREASING VACUUM

el
pS
CIO- -pe
2

FLOW SW'TCH—-CLOSES -
oW

SCHEMATIC DIAGRAM SYMBOLS

OO0 UNIT SWITCH NG

o0 UMIT SWITCH NC—HELD OPEN

OI\O NO TIME DLLAY CONTACT. T'ME DELAY
CLOS'NG AFTER ENERGIZATION

OO NG TIME DELAY CONTACT. TME DELAY
UPENING AFTER ENERGIZATION

olQ MO TIME DELAY GONTACT. TIWE DELAY
OPENING ASTER DE~EMERGIZATION

OpT NG TIME DELAY CONTACI. TRME DELAY

CLOSNG AFTER DE~—ENZRG ZATON

INDICATING LIGHT-CCLGR INDICATED
A—ARBER  T-YOLOW
- ALK -t

o—/\/-o SOLENOID YALYE COIL

—H> THERMAL OVE*!: .3 2ilAY CONTACT

FLOA SW TCE—OFENS WiTH MNCREASING
FLOW

UQUID LEVEL SWITZH—CLOSES ON
RISING LEVEL

UQUID LEVEL SWITCH-OPENS ON
RISING LEVEL

TENPEIATURE S'YTCH-CLOSES ON
RISING TEMPIRATURTS

TENPERATURE SYATCH-OPENS ON
RISING TEMPSRATJRES

UNIT SWTCH NO
LINIT SWTCH NO-KELD CLCSEC
FUSE

CONTRCL POWER TRANSFCRMER ¢

——Ill GROUND

U228 o3 of

AUTONATIC
ACKNOWLEDGE
ABOVE FINISH FLCOR
ABOVE FINISH GRADE
BARE COPPER
CONDUT
CIRCUTT BREAKER
CLOSE
CONTROL POWER TRANSFTRMER
CONTROL RELAY
CONTROL SWITCH
CURRENT TRANSFORMER
DRAWING
ELAPSED TINE NETER
FUSE
FORWARD

- GROUND

saaﬂﬂunswoassig

GENERAL ABEBREYIATIONS

H HAND Ro.  PRGCRANMABLE LOSIC SCNTROLLAR
HI HIGH Ly REMQOTE

HS  HIGH SPEED MY REVERZE

L INDICATING LIGHT s SOLENGID (OTHER THAN VALYE)

UST  INSTANTANEOLS ar  SPARE

L Low s SEECTOR SWITCK

e LOCAL v SCLENOID VALVE

s LOW SPEED T, T-STAT _ THERMOSTAT
May  MANUAL WiE  TWE DELAY AFTER ENERGIZAT.CY
Mcc  NOTOR CONTROL CENTER TIME DELAY AFTER DE—ENERG'ZAT ON
MC  NORMALLY CLOSED som TIME DELAY RELAY

M. NIGHT UGHT (UNSWTCKED FiXTURE) 7ewr  TEMPIPATURE

Mo NORMALLY OPEN e TIMER

] off we  WEATHERPROGF

oL THERMAL OVERLOAD RELAY srur  TRANSFOIMER

or  OPEM x¢  EIPLOSICNPROGF=CLASS !, QIViCN I,
P8 PUSHEUTTON GRCL?PS & D

SIGUTUPE

NG NaP:

PROVECT DNGR:

PROLICT MGR:

CUENT:

&

PHILIPS
CONPONENTS

1033 KINGS HIGHW
SAUGERTIES, )EW YORK

ELECTRICAL LEQEND

OLSGUED BY: [n:muo B |CHECKID FY:

CRAYIAG DATE ACAD FLD
3/4/94 3019-¢€1
PRC.ECT Mmoo
91110—~5019
DRAWARG, ROV O

E1

GROUNDWATER
TECENOLOGY
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EXISTING w0
BY THIS CONTRACT (ien'
i [SEE MNCTE |
CONTROL PAMEL
— f———— ! "
i
”
;?"'__.m 3)
: 2TT4EV, V00N M, 20 OKTS (MCTT 2) : —————————n
l (rm
4 =3
4 9 %
3 P PECEFTANE
— —8 T fExsTING) \
SERACE GRCUNY = T- = *
#L A2 3,5 X8 0ND R00 - GHTS —|
NOTE 14) o
3
”
]
(heTE 43) 4
I 1
1%
E e ————
YACUUN BLOVER By -
c—h—L
r-z
=
RENETHAT OH EQJIPMENT CORPOUND
TCHATURS, DATE
ATADCUS 1EA CLSSFICTION AIVLY LA
AL FEAS OF SZalCONCH S-E0 WE MON-OLSSINED DLE TO NON-EXSTENCE ——— —
OF FLAAMARE OR EPLINE YAPORS OR Lcura o
[PROIILT wore
ST
* LECTRCN. MOTES: CINERAL NOTES: P
T L MO 1 POVER DISTRELTION FANEL 100 AMP 277/483 YOLT THTSE PHISE 20 CNCUT Abed J FiHa DOHE N THE NON-CLASSIID SECTKN Gr THE ECLIPVENT COMPOUND VILL B DOME v EuT
BREAER DECOMIICT, LEING COUPRESSICN TYPE CONHECKRS MMD COUPLIGS.
Th SROURDH: mxmmuwa:crmrémmsmruwm A SEPMLTE BONCRG 1 PUH THRCLCH AL COMCITS, ATTACS, AND SXCLORES:
B Codsih (500 A8 ok S Fre T *n.mk,r.gam ©5 5 W TE FIVA &-,';_'.ﬁ'm DS WL e Tl S gy A mn um"ﬁ PICO%RE Av
Pian. NG SERANYG THERE AT THE DN OF THE RN, "ACORN GFOINDG0 LIS Wio be sans oo Wumurmwmmnmmnm PAN
THE MO TO THE GMOLND RODS. .
2 BRANCH GRCUT SRENGRS 70 BE IATED & 10,000 ALC.
’ au._n"mmwwnammn.Wm-mzsmmmmm@um i
- = | .
% 7 JTRGL PN 70, 65 WOUTED MER PEMER CITRGUTON MANDL M INTIROR OF - GROUNDWATER
T (on—mrdi wa Tk ampd, perata 88 ity wsd sarisil lanchoec s vl be TECHNOLOGY
8 Intgrotad contrd UMt Conioned D morder of system “mncDorm) " i
T & CCNOLCTORS FEELMEG WCTOR GeouT ST DT WL BE 12 STWADED COPPER Tiew [3 . 1243 1oMes A040
CRACUNE WL :%Jso THAH, hm&mn:hf %«:n ogm OMTHAED MTUN THE NOTOR [ﬂh . SCHEMICTADY. NY 12308 (318) 70-s43y
2 D ATO THE 20 TROL ct.:;z‘:;n 'n-;;n SIPOTYE OOL 0F Tﬁ:_\l-_o?ssmgxg%
o ook ey wyenaily secdrei w ww m
480 wil coerctisa) me
- -
1033 KINGS HOHWAY
JAUGERTES, NEW TORX
Fe ELECTRICAL
s
/ ONE LINE DIAGRAM ]
ORAWING DAYy ACAD FLL)
3/15/94 5019—£2
PROECT Mo CONTRAST:
01110-5019
Jorasanc: ROYDI0:
MO A AT TR RS EFAFE
HOX B LD, Resen, o, .o % . .
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APPENDIX B

Process Exhaust and Ventilation System Permit Application
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T ; " PERFORMENCE ANALYTTCAL INC-

e i S ‘ RESULTS. OF ANALYSTS

Groundwater Technology ITnc.

Iofluent 3 (02/24/92) (4:00)

Client:
Client Sample ID-

PAT Sample ID: 9200834

e = o i :-,_m...u_..u.w.m.m L;_,g:_&,; 15,“:@.,* 01._5- e TR e

e 20954 o S e

NIE =- Not=. Detected: — 'f"t 'I'_‘.—.ce_—l:avel.— oe.Lom-Iud.x.cc ed:, Eret

Test Code: GC/US £PA TO-14 Matrzi Surmma Canister
Analyst: Chris Parmell Date Receivad: Q2/25/s2
Inst-ument ID: Fionnigan 4500C/Takmar 3010 Dace Analvzed: 03/03-04/52
Verified by: Michzel Tucay Volume nﬂé‘.“/!”d 1.00 L-\.e- = 0.020 =
Pi= +0.5 P.= +2.0 DF= L.0S
Pi=-0.2 P;= +1.38 DF= 1.12

I : 2ZSULT | DETECTION | RESULT £TICTION |

cas = COMPOUND LIMIT, LINIT
(uG/u3) (UG/M3) (2°3) (293)

[ 74-57-3 | cirorowzTHaNz | v 5.0 | v | 2.¢ :
75-01-¢ VINYL C¥L0RIDZ | ss00 ] 5.0 | 2500 z.0 :
75-00-3 f CHLOROETHANE | ¢s0 5.0 | 170 L.g ,

| 74-33-9 320HOMETHANT | WD 5.0 | s | 15

f 57-54—1 ACETONT | s | 10 T f 4.2 ;
75-53-¢ TRICHLOROFLGOROMITHANT | wo 5.0 ] ND [ 0.20 !
75-35-4 [ L, 1~DI[CHLOROETHINE | 5200 5.0 | isso | 1.3 ;

| 75-09-2 ] MITHYLENZ CHLORIDS | 270 5.0 | =0 ] 1.3
75-15-0 ] CARSON 0ISULTIOZ | ie z.0 | ¢.e I 1.5
75-13-1 l TRICZLOROTRISLUQROSTEANT ] 7500 5.0 ] 380 | 0.58 '
156-50~5 | TRANS-1,2-01cEzocoETEENE | o ] 5.0 EE | 1.3,
1s5-59~2 | cIs-1,2-piczrorocTEzNE | 17000 | 5.0 | <400 1.3 i
75-34-3 1, L-DICELOROETEANT | 74c0 | 5.0 | 1sa0 1.2
108-05-4 VINYL ACITATZ | o , 10 ND 2.3 i
78-93-3 2-3UTaANONT 32 ] 10 L 3.4 i
6§7-56-3 CELOROFORM ND 5.0 D L.0 ;
107-06—2 1, 2-DICILOROETEANE | o s.a ND 1.2 il
71-55-5 1,1, 1~TRICEL.OROETHEANE 19000 [ 5.0 | 3400 0.93 i
T1-43-2 BENZINE 13 5.0 | &1 Ls |

. §6-23-5 CARBON TETRACSLORIDE D 5.Q ND o.8C ;"

: 78-87-5 1, Z-OTCHLOROPRAFENE @ | s.a N I.T =

: TSZT-4 - BROMOQLCELOROMZTEANE. NTT s.a iad aTE

} 701-6 TRICELOROETEENE:. 3saa 5.Q 71Q ass B

. 10061-0I~F | CIS-1,I-9ICZTOROPROPENZ NI s.a WL 1. . Jf

ecoion. Cimits.~ —-» e ———

—

th v’ nlr i

e e S VP
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PERFORMANCE ANALYTTCAL e,

RESULTS OF aNarysrs (Coatinued)

Client: Groundwatar 'I’echnology Inc.

Clieac Ssample ID: TInfluenr 3 (02/24/92) (£:00)

PAT Sample ID: $200834
Test Cade- GC/Ms zToaa TO-14 Hatrie: Summa, Caniscar
Analysc: - Chris Par-gell Date Raceived: 02/25/532
Insc-ument ID: Fianigan 4500C/?ekma: s010 daca Analyzed: 03/03—04-/‘32
Verifiad by: Michasl Tuday Voilume Anzlyzad; 1.00 Lizar ¢ 0.¢z20 -
%i= %0.8 2.2 3.0 o= 1.0¢
?i= =0.2 ;= =13 goa 1.132

-
I

CoHPouND

3ROMOFORY

] 5.0 } ND L.2 f
fm—&p—KYLSNZS ' 130 ’ 5.0 | 2e L.z |

| o—xvrzne | 1a0 | s.o | 24 L2

| L-1,2,2-TETRACSToROETIANS | o RS | o 0.74 |

| 1.3-prcrroroseNzanE | v | 5.q | s 0.84 |
Ll06—46—T | L, ¢~DICELOROBENZENE | o | s | o 0.84 ES
I 95~50—1 T v— | wm | s |  wm | o.ss I

A - -

—_—

—- ———’093‘#%&5@%Pﬂé&_giié’i?*%“cﬁéijf@.a%&réi&i@_ﬂb__:___-

NI = Notr= Detecteg TR = Trace Level — gelqe: Tondicztedt UDetecsign Limit=

e e—— ————— ; —_— e -
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—PerfézmanceAnaIyucaLIna- 2

PERFORMANCT MICAI— NC.

RESULTS OF ANALYSIS

Grou.ndwat:er Technology Inc.

Client Sample ID: Influent I (0Z/24/32) (I1:-=2Q)
PAL Sample ID: $200831
Test Code: GC/Hs E‘..?A TQo-14- Mabrix: Summa. Caaisca—
Analyst: Chxis Pammell Date Raceived: Q2/25/92
Laostrument ID: TFianigan 4300C/Tekmar 5010 Date 2nalyzed: 03/03-04/52
VeriZied by: Hichael Tucay Voluma anzalvzed: 1.G0 Liter & C.ig =
.?i= =0.9 .:.’..' +2.0 DF= 1.07
P;= 0.0 ?:= +L.5 0F= 1.10
[ . RESULT | DETEZCTION | RESULT | DETZC==ci |
cas # COMPOUND . LIMTIT, LINIz |
(UG/H7) (UG/M°) (PP3) (783 !
74-37-1 CHLOROMETHEANT ND ll 3.0 | o Z.4 :
75-0l-4 VINYL CHELORIDE | 1s00 [ 5.0 | 330 2,42 i
75-00~13 | cerorozTzANE | 120 ‘ 5.0 | a6 | 1.s
74-33-3 ] 3ROMOMETHINT | W | 5.0 | o 1.3
§7-54-1 , ACZTONE | s3 ] 10 | 22 drs 1) i
75-69-4 ' TRICYLOROFLUOROMITHANE | o 5.0 | w | c.s0 i
| 75-35-4 1, 1-DICELOROETHINE | 1000 5.0 | 250 | 1.3 i
75-09-2" " METEYLINE CHLORIDEZ | s« 5.0 [ 1g | 1.3 i
75-15-0 CAR8ON DISULFIDE [ ND | 5.0 | o ] i.5 i
76-13-1 TRICHLOROTRIFLUOROETEANE | il00 | 5.0 | 20 | o.s3
156-50-5 TRANS~1, 2-D[CELOROETEINE ] ND [ 5.0 | o [ 1.3 ,!
156-33-2 CIS-1,2~DICELOROETHENE | 2300 | 5.0 | sso | 1.3 :
75-34~3 1, 1-DICEL.OROETHANE ] 1400 5.0 | 380 [ L.z i
108-05~4 VINYL ACSTATE | o 10 | w0 | 2.5 ;
78-93~3 2-B0TANONE 31 10 | 28 | 5.« |
§7—55—3 CELOROFORM ND 5.0 | ~o 1.0 |
107-06—2 L, 2-DICELOROETEANT ND 5.0 | o 1.2 f
71-55-5 ‘L, 1, 1~-TRICELORQOETEANT 1500 5.0 | 380 0.93 |
T1-43-2 BENZENE 9.2. .a 2.9 1.6 |
56-23-5 CARBO¥ TETPACELORIDE ND 5.0 ND g.80 -
78-87-3 1, Z-DICELOROPROPANE NI $.0 ND .r
75—27—4 BROHOOU LCELOROKETEANE. NT s.a NO g-7s I
75-01-6 TRICELOROETHENE 210 c.a 4q a-g4 [l
10061~01-5 [ crs-1,3I-DICECORAPROPENE NI s.q NTI 1.1
4 —— C N = - Nat_Detected- - TR = Trace= Level - Selows Indicated. Detec:norer..mu_ = - .-_-'—_-_' -
..-:f-—-_-.-—.-ﬁ?%m&me&r-aﬁmgz%ﬁmQt%’ﬁﬂm&&M&kamﬁcgﬂgb P B =l e




RESULTS oF ANALYSIS (Continued:_)

Client: Graoundwacar Technology Inc.
Clienc Sample 1p. Influent 1 (02/24/92) (11:50)
PALI Sample ID: 200831

TesT Cade: " GT/Ms zoa TO~14 Macrix. Summa Cani tar-
Analysc: Chris Parneil Dac= Reczived: 02/z35/93
Instrumentc I0: Flanican a'rSOOC/’l‘e!c-na: $010 Dats Analyvzad. 03/03—04/92
Verified Sy: Michael Tuday Volume Analvzad, L-00 Zigca- ¢ @.:¢ =

2i= *0.9 3.2 55 0 5me 1.07
2 = 1.3 2

[ 4—.*4:?:—.‘3:,—2—93;\.'7.;:4oc:3 I ND

![ { r?s_-vs—i,3~—a:c:—:z.oao.=>ao9s::z ] NT ' 0

F ! 1,1, 2-TRICELOZ0sTzaN } D } 5.0 j ve | 0.22 g

( 108-33-3 l TOLGINT g l 5.0 | 3.7 | 1.3 {'
Q ,‘ D | c.z:z

J
r 12d-ag-; ~ | 9 *520H0CELoROMTTENE | wo | 5.
|

-
w]
e
o
P -
g
—
N}
{
g

f 115-78-5 [ 2-=ZZXaNownz i
f 106~93-q ' *+2-DI530M0ETEANT ] N ] 5.0 | w0 | 90.55 |
127-ig-~q ] TITPACHLOROETET S .| so | 5.0 } 13 | 0.75 |

108-30-7 [c:—zoaoaawzs:—rs . [ N0 ] 5.C I

=
[w}
. . = .
. N 5 "
j+
o -

0
T
N
~
|
4]
Q0
|
8
t
I
Bl
=
)
u

79—32-3 ] l,l,Z,Z-TEI‘PACEE.OROETEpNE‘. I ND [ 5.
541-73~1 ’ L. 3-DICErorosENZEZNE |

106-4g—7 ] L, 4-0ICELoRasENZTNS ND [ s.
95~5q—1 | L. 2-DICEZroroezNzINE | o | 5.

NIO = Ngt= Detecreq IR = Trace Level — Balass Indj.cated Detection Limit

e L 2o =R e kT .4 i g : i B
- - '___"'_""—'_‘_'__«_"-T.T—

=5 S 7035%_%%&3@:1WC¥9E@—“550&&5&‘&4& e R i
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gand Consulcng . R .
PEREORHANCEZANBLZTICZL.INC: )

————— -j"'::: -_‘: s .
— RESULTS OF ANALTSTS

Cliemt:
Client Sample ID-

Groundwater Technélogy Iee.

ITaflvent 7 (0Z/24/92) (2:30)

PAT Sample 1D-: 9200833

Hatrix:
Date Raceived:
Dace Analyzed:
Volume Analyzed;

Sucma, Canisctar
0z2/25/52 .
03/03—04/92

1.00 Zizer g G.0s50 =

GC/MS =2A To-14
Caris Parnall

finnigan 4500C/Tainar-
HLchaeL.Tuday

Test Code:
Analysc:
Ioastrument ID-

V3]
[}
1=
o

VeriZied by:

e
W
[e]

- 7i=+L.2 2= #2197~ 1. 08

fi= 0.1 P:= +1.5 pr= 1.19
RESULT | DETICTION | REfsure DETECTION |
cas £ COMPOUND . LIMIT. LIiMTT ]
(UG/x3 ) (UG/&3 ) (293) (?r3) |
Lza—a7—3 | cemororztaays o | 5.0 G 2.2 i
, VINYL CHLORIDZ 5400 | 5.9 ] 2100 2.0 :
490 | 5.0 ) ;

.0

| |

| |
| czmorozreamz | S ] ] !
| 7¢-33-3 | 3zoMOM=TIzNT | o j 5 | o ] 2.3 J
q 57-54-1 | aczTonz | 1z [ 10 | 4.5 ] s 2_*-_¥
| 75-53-4 | TRIcsroRorzoosormr s | o | 5.9 | o | o.s0 |
; 75-35-¢ | 1. 1-01cErongzrazye | 00 , 5.0 | iioo ] 1.3 J
! 75-09-2 | #=TavizyT caronios | 270 | 5.0 | 78 i.s q
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Description: 15 gp Vapor Extractlon System, Rotary Lobe Blower 36
Capabilities: 240 SCFM a 14.0 He
Blowep Designation: 36 URAT
Motos. Baldor; AT # 25137 SER, : 6940—522 PH: 3
Hp: ; VoLTs. 230/4 Hz: go RPM: 1765 AMPS. 36/18
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Manual #: 1000324
Rev: 0

INSPECTION:

Inspect all equipment upon arrival. TIf any items are missing or
damaged, make note of this on the shipping papers. Also,‘notify
Advanced Remediation Technologies, Inc. immediately at (603) g73-
2624,

STORAGE :

If the equipment is not installed at time of delivery, it should be

. Stored indoors.

DESCRIPTTON:

This unit is designed to be used in vapor extractign applications.
Refer to the Supplied manufacturer's information for more in depth
Operating Characteristics ang limitations. '

The blower is a rotary lobe, positive displacement type unit. 71t
is powered by a 15 HP, 230v AC, 3 phase, totally enclosed, fan
cooled (T.E.F.cC.) electric motor.

3.1 CONTROLLER:

A control enclosure has been located on "the skid. The control
circuit ang controls for the VES are located in this enclosure.
The controller is NoT RATED, and is intended for use within a
building or shelter,

- -



3.1.1 Controls:

NOTE:

"ON"
ERRIDE CONDITION
CLEARED. .

B




3.1.2 control Circuit Fuse (F1):

3.1.3 Transformer'Primary Fuses (r2 & F3):

To test the fuses; disconnect and lock out power, open the
controller cover, remove and test the fuses using an ammeter.
Replace if Necessary with a 2 amp, 5 x 20 mm, slo-blo type

3-1.4 Jet Pump Fuses (F4 & F5);

To test the fuses; disconnect and lock out power, open the
controller cover, remove ang test the fuses using an ammeter.
Replace if Necessary with a 15 amp, 1/4" x 1 1/4", slo-blo

3.1,5 Indicators:

3.1.5.1 VEs wgpyyne Indicator: This indicator will illuminate when
the VES blower is Operating. '

3-1.5.2 "OVERRIDE" push button "RESET" ingicator: In the event

of an override condition (HIGH liquid leve] in the

]



the vgs, . hey are mounteq

This timer, locateqg on the face Of the controller, €nableg the
Vapor eXtraction System to energize at Preset intervals. Once
this timer has timeq out (set

A three float, Sight tybe leve] Sensor éssembly is locateg
within the moistuyure Separator sight tube, The float funtiong

3-1.9.1 Hrgy OVERRIDE Liquid reve; Sensor: e HIGH OVERRIDE
) level Seénsor wilji disconnect bPower tqg the ves blower in

3.1.9.2 LOW Liquig Leve] Sensor; The row liquig leve] Sensor
acts as the "OFF" Switch for the transfer bump. once the

3.1.9.3 BIGH”Liquid Leve] Sensor: This sensor acts as gn ""ON
- Switch for the transfer Pump. once the liquig level has

There are two (2) vacuunp gauges installeq on the influent line of
Pre ang i i

clogged filter element,

. -—



3.3 PRESSURE GAUGE :
===enUil GAUGE

There jg

4 pressure dauge instalieqg on the effluent line of the
VES.

3.4 FILTER ELEMENT »
=+LTER ELEMENT

The filter element jis located within
influent line. Remove the c

€Xpose the filtgr element,

3.5 BLEED PORT :
===l PORT

3.6

4.0 DEPLOYMENT.
DEPLOYMENT

—_—

— N

NOTE: MAKE SURE TO DI

D
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NOTE:

INSTALLATION OF THIS SYSTEM REQUIRES
CONNECTION TO A HIGH VOLTAGE POWER
SOURCE. 1IT Is RECOMMENDED THAT THE
INSTALLATION BE PERFORMED BY A
LICENSED ELECTRICIAN.

NOTE:

THE SYSTEM IS NOT SUITABLE FOR USE IN
HAZARDOUS LOCATIONS AND THEREFORE MUST
BE LOCATED IN AN AREA FREE OF
FLAMMABLE VAPORS. THE DETERMINATION
AS TO WHETHER OR NOT A LOCATION IS
HAZARDOUS MAY REQUIRE THE SKILI, AND
JUDGEMENT OF SOMEONE TRAINED TO MAKE
SUCH AN EVALUATION AND IS BEYOND THE
SCOPE OF THIS MANUAL. SHOULD
QUESTIONS ARISE AS TO THE SUITABILITY
OF A LOCATION, PLEASE CONTACT YOUR
STATE FIRE MARSHAL OR OTHER LOCAIL,

AUTHORITY.

NOTE:

ALLOW SEALING COMPOUND TO DRY PRIOR TO
ENERGIZING SYSTEM.

NOTE:

TEMPERATURES IN EXCESS OF 200 DEGREES
FAHRENHEIT CAN BE GENERATED ON THE
DISCHARGE OF THE BLOWER. WHEN
CHOOSING THE DISCHARGE PIPING FOR THIS
SYSTEM A MATERIAL THAT CAN WITHSTAND
THE ELEVATED TEMP RATURES MUST BE
USED. :

Position the vacuum system where needed.

DR



NOTE: THE SKID MOUNTED vErg MUST Havg A
SUITABLE EARTH Gro D.

* Run conduit from a 460V, three phase power Source to the
controliler,
* Pull three appropriately sized power Conductors, ga dedicatec

Neutral, ang a ground between the two. An electrician can

PRE—OPERATION TEST:
=24l JON TEST

* Apply power to the vacuum systep,

* Verify Proper rotation of the motor

* Turn the vEgsg diséonnect switch to the ""ON" Position.

* Jog the veg "ON-OFFn Selector swifch to the monn position ang

"OFF" again. Verifry broper rotatjion of the VEs blower.



* If motor is turning in reverse direction, turp the disdonnect
Switch to the "OFF" Position. Disconnect and lock out power

to the vEs.

* Open cover of the enclosure and swap any two of the three
Wilres on the terminais labeleqg L1, L2 or 1,3

* Verify the integrity of the Connectionsg, close ang Secure
cover of the enclosure,

* Again, check for proper rotation.

NOTE: TEMPERATURES IN EXCESs oF 200 DEGREES
FAHRENHETT CAN BE GENERATED ON THE
DISCHARGE OF THE BLOWER. WHEN
CHOOSING THE DISCHARGE PIPING FOR THIS
SYSTEM A MATERIAT, THAT CaAN WITHSTAND
THE ELEVATED TEMPERATURES MUST BE
USED.

* Connect the influent Piping to the filter canister/moisture
Separator. Male threaqg i
for €onnection,

* Connect the effluent Plping to an appropriate treatment
System

* Make the Proper plumblng Connections from the transfer bump to
An appropriate discharge point

* Program the 7 day timer. Refer to Appendix B for assistance.

* The systen 1s now ready for Operation.

OPERATTION »

2L XATTON

Operation of the Vapor ‘extraction system is automatic. The system
wWill operate as long as Power is supplieg to the systep and the
"ON-QFF" Switch is jip the moyn Position. r1f power is interruptEd
due to an override condition (HIGH OVERRIDE LIQUID LEVEL), the VEsS
will stop and wil] not restart until the condition jg cleared and
the overrige "RESET" push button isg Pressed. :



This system also incorporates a integral moisture separator and
debris filter combination. As moisture laden air enters the
system, the moisture separator drops out any entrained liquid. fThe
liquid will accumulate in the drum. The moisture separator
contains LOW AND HIGH liquid level sensors within the moisture
separator's sight tube. If enough moisture accumulates in the
separator to 1lift the HIGH level float sensor, .and the transfer
pump selector switch is in the "AUTO" position, the transfer pump
will evacuate the moisture separator until the liquid lowers below
the LOW liquid level sensor.

A 0 - 240 degree F., temperature gauge has been installed on the
discharge silencer.

Liquid level in the moisture separator can be monitored via a sight
tube located on the side of the separator.

A mahually operated fresh air bleed valve is supplied on the
influent of the moisture separator. Adjustments can be made at
this valve to match the desired performance required.

The seven day timer allows the VES blower to operate for the preset
amount of time (0 - 999 Minutes). Once this time has expired, the
timer will disconnect the blower until the next preset time.

6.1 THERMAL OVERLOAD OF MOTOR:

The motor of this system has internal thermals. If the motor
should become overheated due to excessive amperage draw, the

"thermals will disconnect power to the motor.

Should the unit thermal overload, the motor must be allowed to cool
and the "RESET" push button pressed prior to restarting the systen.

MATNTENANCE:

Monthly: Check all level sensors for accumulation of solids which

could interfere with the travel of the floats. Clean if
- necessary. . This procedure may need to be performed more
- often depending upon site characteristics.

The sight tube sensor assembly can easily be removed from
the sight tube by means of the quick disconnect fittings
provided. Rotate the levers on the sight tube fittings,
then gently remove the level sensor. The sensor can then
be inspected and/or cleaned.

P



To replace, Carefully inse
sight tube until the fitti
with the sight tube fitting.

the levers downward, locking t

rt the sensor in the top of the
g on the sensor cable mates
Once in position, rotate

he sensor in place.

Monthly: Check the transfer pPump intake for accumulation of solids
which could interfere with water flow. Clean if

necessary. This brocedure may need to be performed more
Or less often depending upon site Ccharacteristics.

Monthly: Check that the debris filter is clean. Disconnect power
to the vacuunm system. Remove the top of the moisture

The filter element is €Xposed for removal. Replace cover
of moisture Separator when finished, making sure the

TROUBLE SHOOTING:

SYMPTOM: 15 yp Vapor extraction system will not start,

POSSTIBLE CAUSE

No power to the contactor

High liquig level in
moisture Separator.

Thermal overloaq exists.

SYMPTOM: VES not Creating a vacuum:

POSSTBLE CAUSE
==wotobs CAUSE

Air bleed valve opened
Completely.

Break in influent line.

If there are any queétion-regarding this s
Advanced Remediation Technologies, Inc.

10

-

. REMEDY -

Check power source.

Drain moisture

. Separator.

Allow motor to cool.
Adjust to operating
SPecs. Check power to
the site.

REMEDY

‘Adjust valve to

suggested operating
barameters.

Locate break and
repair. .

ystem please call
at (603) 878-2624.
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ﬂm To Get The Most From Your Roots Blower

Check shipment for damage. If found, file claim with
.carrier and notify Sales Office.

Unpack shipment carefully, and check contents against
Packing List. Notify Sales Office if a shortage appears.

Store in a clean, dry location until ready for installa-
tion, if possible. Lift by methods discussed under IN-
STALLATION to avoid straining or distorting the equip-
ment. Keep covers on all openings. Protect against weather
and corrosion if outdoor storage is necessary.

ERead LIMITATIONS and INSTALLATION sections
in this manual and plan the complete installation.

Provide for adequate safeguards against accidents to
persons working on or near the equipment during both in-
stallation and operation. See SAFETY PRECAUTIONS.

E Install all equipment correctly. Foundation design
must be adequate and piping carefully done. Use recom-
mended accessories for operating protection.

Make sure both driving and driven equipment is cor-
rectly lubricated before start-up. See LUBRICATION.

ERead starting check points under OPERATION. Run
equipment briefly to check for installation errors and make
corrections. Follow with a trial run under normal operating
conditions.

EIH event of trouble during installation or operation, do
not attempt repairs of Roots furnished equipment. Notify
Sales Office or factory, giving all nameplate information
plus an outline of operating conditions and a description of
the trouble,

Unauthorized attempts at equipment repair may void
Manufacturer’s warranty. Units out of warranty may be
repaired or adjusted by the owner. It ig recommended that
such work be limited to the operation described in this
manual, using Factory Parts, Good inspection and
maintenance practices should reduce the need for repairs.
See Distributor List on last page for parts and service after
warranty period.

NOTE — Information in this manual is correct as of the date of publlcation. The Manufacturer reserves the right to make design or materiat changes without notice, and
without obligation to make similar changes on equipment of prior manulacture. .

Bulletin IRB-103-792



OPERATING CHARACTERISTICS

Roots UNIVERSAL RAI® blowers, as covered in this
manual, are designated as air blowers, and may be used
for handling air in either pressure or vacuum service. They
are unsuitable for handling gases because shaft seals are
not designed to prevent leakage to atmosphere.

The Roots rotary lobe blower is a positive displace-
ment type unit, whose pumping capacity is determined by
size, operating speed and pressure conditions. It employes
two double-lobe impellers mounted on parallel shafts and
rotating in opposite directions within a cylinder closed at
the ends by headplates. As the impellers rotate, air is
drawn into one side of the cylinder and forced out the op-
posite side against the existing pressures. The differential
pressure developed, therefore, depends on the resistance
of the connected systems.

Effective sealing of the blower inlet area from the
discharge area is accomplished by use of very small
operating clearances. Resulting absence of moving con-
tacts eliminates the need for any internal lubrication.
Clearances between the impellers during rotation are
maintained by a pair of accurately machined timing gears,
mounted on the two shafts extending outside the air
chamber. )

Operation of the familiar basic rotary lobe blower is il-
lustrated in FIGURE 1, where air flow is right to left from
inlet to discharge with the bottom impeller rotating
clockwise. In Position T it is delivering a known volume
(A) to the discharge, while space (B) between the upper im-
peller and cylinder wall is being filled. Counterclockwise
rotation of this impeller then traps equal volume (B) in
Position 2, and further rotation delivers it to the
discharge in Position 3. At the same time, another similar
volume. is forming under the lower impeller, and will be
discharged when rotation reaches Position 1 again.

One complete revolution of the driving shaft alter-
nately traps four equal and known volumes of air (two by
each impeller) and pushes them through to the discharge.
The pumping capacity of a lobe blower operating at a con-
stant speed therefore remains relatively independent of
reasonable inlet or discharge pressure variations. To
change capacity, it is necessary either to change speed of
rotation or vent some of the air.

No attempt should ever be made to control capacity
by means of a throttle valve in the intake or discharge pip-
ing. This increases the power load on the driver, and may
seriously damage the blower. Likewise, if a possibility ex-
ists that flow to the blower inlet may be cut off during nor-
mal operation of a process, then an adequate vacuum
relief valve must be installed near the blower. A pressure
type relief valve in the discharge line near the blower is
also strongly recommended for protection against cut-off
or blocking in this line,

When a belt drive is employed, blower speed can
usually be adjusted to obtain desired capacity by chang-
ing the diameter of one or both sheaves. See pages 18 and
20 for minimum sheave diameter, In a direct coupled
arrangement, a variable speed motor or transmission is
required, or air may be vented through a manually con-
trolled unloading valve and silencer. If discharge air is
returned to the blower inlet, it must be cooled to 100° F
(38° C) through a cooling by-pass arrangement.

Before making any change in blower capacity or
operating conditions, contact the nearest Distributer for
specific information applying to your particular blower.
In all cases, operating conditions must be maintained
within the approved range of pressures, temperatures and
speeds as stated under LIMITATIONS. Also, the blower
must not be used to handle air contain; ng liquids or solids,
or serious damage to the rotating parts will result.

OPERATING LIMITATIONS

To permit continued satisfactory performance, a Roots
UNIVERSAL RAI® blower must be operated within cer-
tain approved limiting conditions. The Manufacturer’s
warranty is, of course, also contingent on such operation.

Maximum limits for pressure, temperature and speed
are specified in Table 1 for various sizes of UNIVERSAL
RAI® blowers. These limits apply to all blowers of normal
construction, having operating clearances as listed in
Table 5 when operated under standard atmospheric condi-
tions. Do not exceed any of these limits.

Example: The listed maximum allowable temperature
rise (increase in air temperature between inlet and
discharge) for any particular blower may occur well before
its maximum pressure or vacuum rating is reached. This
can easily occur at high altitude or at very low speed.

POSITION 1

POSITION 2

POSITION 3

K-30783

Figure 1 — Flow Through a Basic Type RAI Blower
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Temperature rise then is the limiting condition, In other
words, the operating limit js always determined by the
maximum rating reached first. It can be any one of the
three: pressure, temperature or speed.

Be sure o arrange connections or taps for ther-
mometers and mercury type pressure or vacuum gauges
at or near the inlet and discharge connections of the
blowers. These, along with a good tachometer, will enable
periodic checks of operating conditions to be made easily,

PRESSURE — On pressure service, the pressure rise
in pounds per square inch (kPa) (between blower inlet and
discharge) must not exceed the figure listed for the
specific blower frame size concerned. Also, in any system
where the blower inlet Is at a positive pressure above at-
mosphere, the discharge pressure must never exceed 25
PSI (172 kPa) gauge regardless of blower size,

On vacuum service, with the discharge going to at-
mospheric pressure, the inlet suction or vacuum in inches
of mercury (Hg,) (kPa) must not be greater than the valyes
listed for the specific frame size.

general temperature of the Space around the blower,
This is not outdoor temperature unless the blower is in-
stalled outdoors,

B. If inlet temperature is higher than ambient, the listed
allowable temperature rise valyes must be reduced by
% of the difference between the actual measured inlet
temperature and the ambient temperature.

C. Average of inlet plus discharge temperature must not
exceed 220°F (104 °C)

Press. Rise
PSI
(kPa)

12 ( 82)

. | Temp. Rise
Inches Hg.| Fahr, Deg.
(kPa) (C°)

14 (47) 225 (125)

14 (47) 185 (102) 7(47)
14 (47) 225 (125) 15 (101)
14 (47) 170 ( 94) 12 ( 82)
14 (47) 115 ( 64) 7(47)
14 (47) 240 (133) 15 (101)
14 (47) 170 ( 94) 10 ( 68)
14 (40) 130 ( 72) 7( 47)
14 (47) 195 (108) 15 (101)
14 (47) 180 (100) 10 ( 68)
14 (40) 115 ( 64) 7{47)
16 (53) 250 (139) 15 (101)
16 (53) 240 (133) 12 ( 82)
12 (40) 130 ( 72) 6 ( 40)
16 (53) 250 (139) 15 (101)
16 (53) 210 (117) 10 ( 68)
12 (14) 130 { 72) 6 ( 40)

BLOWER ORIENTATION

The unique removable feet feature of Roots UNIVER-
SAL RAI® blowers permit field modification of blower
mounting by repositioning blower feet and gear bhox
breather as shown in Fig. 3.

Four blower mounting positions are possible;

1. Horizontal mounting, vertical air flow, drive shaft
on left,

2. Same as (1) except drive shaft on right.

3. Vertical mounting, horizontal air flow, drive shaft
on bottom,

4. Same as (3) except drive shaft on top.

To change blower mounting:
1. Place blower on its feet.

2. Loosen feet capscrews (32).

3. Place blower on a solid base resting on the gear box
end with drive shaft on top.

4. Remove feet. (Note - Feet capscrews (32) are longer
than cylinder capscrews (26), only capscrews (32) are
to be used for feet,)

5. Remove cylinder capscrews (32) where feet are to be
re-installed. Insta]] capscrews (26) in the location
previously occupied by feet capscrews (32).

6. Install feet using capscrews (32).

7. Place blower on its feet on flat surface.

8. Loosen feet capscrews (32) and square up blower and
re-tighten capscrews (32).

9. Gear box has four threaded holes, one with breather
and three with pipe plugs. Remove pipe plug (21)
from the top most hole. Remove breather (25) and in-
stall it in the top most hole. Install pipe plug that
Was removed from the top hole into the hole previous.
ly occupied by the breather. The breather and the
pipe plug should be sealed with a thread sealer.

For convenience, the Position of the grease fitting (37)
and the relief f itting (38) could be interchanged,
however each bearing must have one grease fitting
(37) and one relief fitting (38).

RIGHT WRONE

Figure 2 — Breather Installation
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INSTALLATION

Roots UNIVERSAL RAI® blowers are internally and
externally treated after factory assembly to protect against
normal atmospheric corrosion before installation. Maxi-
mum period of internal protection is considered to be one
year under average conditions, if closing plugs or seals are
not removed. Protection against chemical or salt water
atmosphere is not provided. Avoid opening the blower until
ready to start installation, as protection will be lost quickly
by evaporation.

NOTE — If there is to be an extended period between
delivery (and/or installation) and startup, the following
steps should be taken to insure corrosion protection:

1. Coat internals of cylinder and gearbox with Nox-Rust
No. VCI10 or equivalent, Repeat once a year or as con-
ditions may require. Motorstor is oil soluble and does
not have to be removed before lubricating. If desired,
No. VCI10 may be removed from within the cylinder
shortly before startup by spraying a fine mist of
petroleum solvent through the blower while it is run-
ning at a slow speed with open inlet and discharge, or
it can remain in the blower if it is not harmful to the
operation of the connected system.

2. Fill drive end bearing cavities with grease as specified
in Lubrication section.

3. Paint shaft extension, inlet and discharge flanges, and
all other exposed surfaces with Nox-Rust X-110 or
equivalent.

4. Seal inlet, discharge, and all vent openings with tape.
It is not recommended that the unit be set in place,
piped to the system, and allowed to remain idle for
extended periods. If any part is left open to the atmos-
phere, the Motorstor vapor will escape and lose its
effectiveness,

5. Units are not to be subjected to excessive vibration
during storage. If stored outdoors, provide coverage
such as a tarpaulin or lean-to,

6. Rotate drive shaft three or four revolutions every two
weeks.

7. Prior to startup, remove flange covers on both inlet and

' discharge and inspect internals to insure absence of
rust. Check all internal clearances. Also, at this time,
remove gearbox and inspect gear teeth for rust.

Because of the completely enclosed blower design,
location of the installation is generally not a critical mat-
ter. A clean, dry and protected indoor location is to be
preferred. However, an outdoor or wet location will nor-
mally give satisfactory service. Important requirements
are that the correct grade of lubricating oil be provided for
expected temperatures, and that the blower be located so
that routine checking and servicing can be handled conve-
niently after installation. Effect of the location on driver
and accessory equipment must also be considered.

Supervision of the installation by a Factory Service
Engineer is not usually required for these blowers.
Workmen with experience in installing light-medium
weight machinery should be able to produce satisfactory

results. Handling of the equipment needs to be azc-
complished with care, and in compliance with safe prac-
tices. Blower mounting must be solid, without strain or
twist, and air piping must be clean, accurately aligned ard
properly connected.

A bare blower without base should be lifted by a rope
sling, with one loop passing under the gearhouse and the
other loop under the cylinder.

When a blower is furnished mounted on a baseplate,
with or without a driver, use of lifting slings passing
under the base flanges is required. Arrange these slings so
that no strains are placed on the blower casing or mount-
ing feet, or on any mounted accessory equipment.

Before starting the installation, remove plugs, covers
or seals from blower inlet and discharge connections and
inspect the interior completely for dirt or foreign material.
If cleaning is required, finish by washing the eylinder,
headplates and impeller thoroughly with a petroleum sol-
vent such asDuPont Triclene D. After this, turn the drive
shaft by hand to make sure that the impellers turn freely
at all points. Anti-rust compound on the drive shaft exten-
sion may also be removed at this time with the same sol-
vent. Then plug the inlet and discharge connections to
keep out dirt until ready to connect the air piping.
Washing out is not required if the interior is found to be
clean. The corrosion inhibitor used will vaporize and
disappear during operation.

Care, plus consideration of all possible problems, will
pay dividends when arranging the blower mounting. This
is especially true when the blower is a “'bare'" unit furnish-
ed without a baseplate. The convenient procedure may be
to mount such a unit directly on a floor or small concrete
pad, but this generally produces least satisfactory results.
It definitely causes the most problems in leveling and
alignment.

Direct use of structural framing members is also not a
recommended mounting. If unavoidable, the members
must be rigidly reinforced when part of a building, and
spring type mountings should not be used. Noise
transmission can usually be reduced by use of a cork in-
sulating pad 1 to 2 inches (25 to 50 mm) thickness. The
pad should be supported by a full steel plate attached to
the structure, with a rigid concrete slab laid on top of the
cork to carry the blower and driver.

For a blower without base, it is recommended that a
well anchored and carefully leveled steel or cast iron
mounting plate be provided at the installation point. The
plate should be % to 1% inches (19 to 32 mm) thick, with
its top surface machined flat, and needs to be large
enough to provide leveling areas at one side and one end
after the blower is mounted. It should have properly sized
studs or tapped holes located to match the blower foot
drilling. As an alternative, smaller plates at each end of
the blower may be used. This is more complicated, usually
makes leveling more difficult, and can produce twist or
strains in the blower. Use of a high quality machinist’s
level is important. With the mounting plate in place and
leveled, set the blower on it without bolting and check for
rocking. If it is not solid, determine the total thickness of
shims required under one foot to stop the rocking. Place
half of this under each of the two short feet, and tighten
the mounting studs or screws. Rotate the drive shaft to
make sure the impellers still turn freely. If the blower is to



be direct coupled to a driving motor, consider the height
of the motor shaft and the necessity for it to be aligned
Very accurately with the blower shaft. Best arrangement
is for the blower to be bolted directly to the mounting
plate while the driver is on shims of at least ’ inch (3 mm)
thickness. This allows adjustment of motor position in

vibration, and leveling the top of the base carefully in two
directions so that jt is free of twist. The slab must be pro-
vided with suitable anchor bolts. The yse of grouting
under and inside the base, after jt has been carefully ley-
eled by shimming, is recommended.

When blower and driver have been factory mounted

rections prior to grouting.

In planning the installation, and before setting the
blower, consider how piping arrangements are dictated by
the blower design and dssembly.

When a blower is DIRECT COUPLED to its driver,
the driver RPM must be selected or governed so as not to
exceed the maximum speed rating of the blower. Refer to
LIMITATIONS for allowable speeds for various blower
sizes. A flexible type coupling should always be used to
connect the driver and blower shafts,

For engine drives, couplings with proper stiffness
must be selected to avoid resonant torisonal vibrations,
Also, safe operating speed must be limited to avoid
critical speeds.

Coupling halves must be accurately aligned, and 2
sufficient gap between shaft ends provided, so that side

place by hand. Maximum deviation in offset alignment of
the shafts should not exceed .005" (.13 mm) total in-
dicator reading, taken on the two coupling hubs. Max.
imum deviation from parallel of the inside coupling faces
should not exceed 001" (.03 mm) when checked at six
0ints around the coupling.

CAUTION
Couplings ag well as sheave bushings must have a
light slide fit with the blower shaft such that they can be
astalled in place by hand. Any force used to install them
Il change blower end clearances resulting in blower
:amage. If an interference fit is desired for the coupling,

the coupling hub should be heated and shrunk on the
shaft. For engine drives, use “Locktite" between the
coupling hubs and the blower/engine shafts and on the
threads of the coupling set screws,

sure the drive speed selected is within the allowable range
for the specific blower size, as specified under LIMITA.

Belted drive arrangements usually employ two or

its bearing as possible, and again should fit the shaft cor-
rectly. Position the driver on its adjustable base so that %
of the total movement is available jn the direction away
from the blower, and mount the assembly so that the face
of the sheave is accurately in line with the blower sheave,

tightening can lead to early bearing failures.
Failure to properly align the blower and drive sheaves
will result in the impeller being forced against one of the

1. With the belts loose, pull the slack on all of them to the
bottom side of the drive,

2. Adjust motor position to tighten belt until they appear
to be seating in the sheave grooves,

8. Thump the belts with your fist. If they feel dead,
tighten them more until they vibrate ang feel springy
when struck,

4. Run-in the drive for a short period, after Preparing the

blower as instructed in a following bparagraph. While

running, adjust untij] only a very slight bow appears in
the slack side of the belts.

Stop the motor and compare the tensions of the in.

dividual belts by pressing down firmly with one hand

on the top surface, It should be possible to deflect each

rw'
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belt only to the point where its top surface is even with
the bottoms of the other undeflected belts.

6. A new set of belts should be first tensioned about Y4
greater than normal to allow for stretch and wear-in.
Before putting the drive into normal operation, in-
crease the tension as obtained above by a small
amount. Recheck after each 8 hour operating period
during the first 50 hours, and adjust as necessary.

Before operating the drive under power to check in-
itial belt tension, first remove covers from the blower con-
nections. Make sure the interior is still clean, then rotate
the shaft by hand. Place a screen over the inlet connection
to prevent anything being sucked into the blower while it
is operating, and avoid standing in line with the discharge
opening. Put oil in the gearhouse per instructions under
LUBRICATION.

Before cnnecting piping, remove any remaining anti-
rust compound from blower connections. Piping must be
clean and should be sized so that the air velocity will not
exceed 75 feet per second (23 m per second). Pipe used
should be no smaller than blower connections. In addition,
make sure it is free of dirt, scale, cu ttings, weld beads, or
foreign materials of any kind.

To further guard against damage to the blower,
especially when an inlet filter is not used, install a
substantial screen of 16 mesh backed with hardware cloth
at or near the inlet connections. Make provisions to clean
this screen of collected debris after a few hours operation.
It should be removed when its usefulness has ended, as
the wire will eventually deteriorate and small pieces going
into the blower may cause serious damage.

Pipe threads or flanges must meet the blower connec-
tions accurately and squarely. Do not attempt to correct
misalignment by springing or cramping the pipe. In most
cases this will distort the blower casing and cause im-
peller rubbing. In severe cases it can prevent operation or
result in a broken drive shaft. For similar reasons, piping
should be supported near the blower to eliminate dead
weight strains. Also, installation of flexible connectors or
expansion joints is recommended.

Figure 4 represents in diagram form a blower installa-
tion with all accessory items that might be required under
various operating conditions. Inlet piping should be com-
pletely free of valves or restrictions. When a shut-off
valve (not shown) cannot be avoided, make sure a full size
vacuum relief is installed near the blower inlet. This will
protect against blower overload caused by accidental clos-
ing.

Need for an inlet silencer will depend on blower speed
and pressure, as well as sound-level requirements in the
general surroundings. An inlet filter is normally recom-
mended, especially in dusty or sandy locations, for blower
protection. A discharge silencer is also normally sug-
gested. Specific recommendations on silencing can be ob-
tained from the nearest Distributor. Silencers should be
mounted as close to blower as possible.

Discharge piping requires a pressure relief valve, and
should include a manual unloading valve to permit star-
ting the blower under no-load conditions. Reliable
pressure/vacuum gauges and good thermometers at both
inlet and discharge are recommended to allow making the
important checks on blower operating conditions. If the
demand is constant, but somewhat lower than the blower

output, excess may be blown off through the manual
unloading valve.

In multiple blower installations when two or more
units discharge into a common header, use of check valves
is recommended. These should be of a direct acting or_free
swinging type, with one valve located in each blower
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Figure 4 — Installation with Accessories

discharge line. Properly installed, they will protect
against damage from reverse rotation caused by air back-
flow through an idle blower.

After piping is completed, and before applying power,
rotate the drive shaft by hand again. If it does not move
with uniform freedom, look for uneven mounting, piping
strain, excessive belt tension or coupling misalignment.
Do not operate the blower more than briefly at this time
because of possible inadequate oil supply in the
gearhouse. Read LUBRICATION section.

LUBRICATION

A simple but very effective lubrication system is
employed on UNIVERSAL RAI® blowers. At the drive
shaft end the bearings are grease lubricated using hydraulic
pressure relief fittings. These relief fittings vent any excess
grease, preventing pressure build-up on the seals. A
restriction plug and metering orifice prevent loss of lubri-
cant from initial surges in lubricant pressure but permit
venting excess lubricant under steadily rising pressures.

The blind end bearings and timing gears are enclosed
by a gearhouse located opposite the drive end of the
blower. In a side outlet blower, the lower timing gear func-
tions as an oil slinger, carrying lubricant to the upper tim-
ing gear and providing splash lubrication for the bearings.
Pressure within the gearbox is vented through the
breather vent plug (25).

The above description also applies in general to the
top or bottom outlet style blower, the principal difference
being that both gears dip into the oil sump.

Before starting blower, be sure oil has been put in
gearhouse, as ALL OIL WAS DRAINED FOLLOWING
SHOP TESTS. For recommended lubricating oil see Table
2. Use a good grade industrial type rust, oxidation, and
foam inhibited, non-detergent oil.



Table 2 — Recommended 0il Grades

Ambient Viscosity Range Approx. | Approx.
Temperature ° F SSU at 100° F. |SAE No. ISO No.
(°C) {38°C)
Above 90° (329) 1000 - 1200 50 320
32° to 90° (0° to 329) 700 - 1000 40 220
0° to 32°(—-18° to 0°) 500 - 700 30 150
Below 0° (—189) 300 - 500 20 100

To fill the gearbox, remove the breather plug and the
oil overflow plug (Fig. 3). Fill the reservoir up to the
overflow hole. Place the breather and the overflow plug
back into their respective holes.

Table 3 — 0Ol Sump Capacities

Frame Capacity, FI. Oz. (Liters) —’
Size Vertical Horizontal
22 3.41(.1) 6.1 ( .18)
24 3.41(.1) 6.1( .18)
32 8.5 (.25) 16.0 ( .47)
33 8.5 (.25) 16.0 ( .47)
36 8.5 (.25) 16.0 ( .47)
42 12.7 (.37) 22.8 ( .67)
45 12.7 (.37) 22.8( .67)
47 . 127 (.37) 22.8( .87)
53 16.0 (.47) 27.6 ( .82)
56 16.0 (.47) 27.6 ( .82)
59 16.0 (.47) 27.6 ( .82
65 28.3 (.84) 52.1 (1.54)
68 28.3 (.84) 52.1 (1.54)
615 28.3 (.84) 52.1 {1.54)
76 32.3 {.96) 59.5 (1.76)
711 32.3 (.96) 59.5 (1.76)
718 32.3 (.96) 59.5 (1.76)

Proper lubrication is usually the most important single
consideration in obtaining maximum service life and the
most satisfactory operation from the unit. Unless operating
conditions are quite Severe, a weekly check of gearhouse
oil level and necessary addition of lubricant should be suf-
ficient. However, oil should be changed after initial 100
hours of operation. Thereafter, a complete oil change nor-
mally is made after 1000 operating hours, or less, depend-
ing on the type of oil and oil operating temperature,

Shaft bearings at the drive end of the blower are grease
lubricated and each bearing housing is equipped with
pressure type grease fittings and pressure type relief fit-
tings. When servicing drive end bearings, use a NLGI #2
premium grade, petroleum base grease with high
temperature (300° service temperature) and moisture
resistance and good mechanical stability. Using a pressure
gun, force new lubricant into each drive end bearing hous-
ing until traces of clean grease comes out of the relief fitting.

After along shutdown, it is recommended that the grease
relief fittings be removed, the old grease flushed out with
kerosene or #10 lubricating oil, drained thoroughly, and
bearings refilled with new grease. Be sure grease relief fit-
tings are reinstalled. Grease should be added using hand
operated grease gun to the drive end bearings at varying
time intervals depending on duty cycle and RPM. Table 4
has been prepared as a general greasing schedule guide
based on average operating conditions. More frequent in-
Lervals may be necessary depending on the grease operating
-emperature and under unusunal circumstances,

Table 4 —-Suggested Bearing
Lubrication Intervals

Speed Operating Hours Per Day
in 8 | 16 | 24
RPM Greasing Intervals in Weeks

750 - 1000 % 4 2

1000 - 1500 5 2 1
1500 - 2000 4 2 1
2000 - 2500 3 1 1
2500 - 3000 2 1 1
3000 and up 1 i 1

OPERATION

Before operating a blower under power for the [ir-
time, check the unit and the installation thoroughly .
reduce the likelihood of avoidable troubles. Use the Tollo=
ing procedure list as a guide, but consider any ot
special conditions in the installation.

1. Be certain that no bolts, tools, rags or dirt have bee
left in the blower air chamber.

2. Be certain that inlet piping is free of debris. If an ou
door intake without filter is used, be sure the openig:
is located so it cannot pick up dirt and is protected by
strong screen or grille. Use of the temporary protect;.
screen at the blower as described under INSTALLIL,,-
TION is strongly recommended.

3. Recheck blower leveling, drive alignment ap-
tightness of all mounting bolts if installation is not r.
cent. If belt drive is used, adjust belt tension correctls

4. Turn drive shaft by hand to make sure impellers st
rotate without bumping or rubbing at any point,

5. Make sure oil level in blower gearbox is correct,

6. Check lubrication of driver. If it is an electric motor, 1,
sure that power is available and that electrical overloa,
devices are installed and workable,

7. Open the manual unloading valve in the discharge ;-
line. If a valve is in the inlet piping, be sure it is oper,

8. Bump blower a few revolutions with driver to chec;
that direction of rotation is correct, and that both unjt,
coast freely to a stop.

After the preceding points are cleared, blower is read y
for trial operation under “no-load” conditions as set uy.
under Item 7, The following procedure is suggested tc

cover this initial operating test period,

a. Start blower, let it accelerate to full speed, then shu:
off. Listen for knocking sounds, both with power or.
and as speed slows down.

b. Repeat above, but let blower run 2 or 8 minutes, Chery
for noises, and vibrations of 5 mils or greater.

¢. Operate blower for about 10 minutes unloaded. Checic
oil levels. Feel cylinder and headplate surfaces fq-
development of spots too hot to touch, indicating ir-
peller rubs. Be aware of any noticeable increase -
vibration.

Assuming that all trials have been satisfactory, o
that necessary corrections have been made, the blowe:
should now have a final check run of at least one hour

8 under normal operating conditions. After blower is re



started, gradually close the discharge unlnading valve to
apply working pressure. At this point it is recommended
that a good pressure gauge or manometer be connected in-
to the discharge line if not already provided, and that
thermometers be in both inlet and discharge lines.
Readings from these instruments will show whether
pressure or temperature ratings of the blower are being
exceeded.

During the final run, check operating conditions fre-
quently and cbserve the oil levels at reasonable intervals.
If excessive noise or local heating develops, shut down im-

The blower should now bz == ———= qit-

operation at full speed. Durizr = —==3 mi<~
periodic checks to determine —=— _ ——sp: v:'v ————
main steady, or at least accer=- == e ;ar — ——

ol 3 -rr- S —

ticularly important if the blow=—=
cess system where conditions c=— _—= opmor*
tunity, stop the blower and clee— =
tective screen. If no appreciab=: ——= g 0
lected, the screen may be rermr= =——= wde—
INSTALLATION. At this == — — =zveiper — ———

coupling alignment or belt t=— = eSS —

—_—
—prIrrm————————
T

mediately and determine the cause. If either pressure rise tightness.
or temperature rise across the blower exceeds the limit Should operating expem=— — = bl - —
specified in this manual shut down and investigate condi- capacity is a little too high fo- ol iaems 221 -2 04 —
tions in the piping system or in the process to which air is a small excess may be blown == ———uz: h =
being supplied. Refer to the TROUBLE SHOOTING manual unloading vent valve. »==— == zresmr= T
CHECKLIST for suggestions on various problems that relief valve as an automatic ve= — —pseth ——————
may appear. discharge pressure to becom: —= - zr i« —
TROUBLE SHOOTING CHECKLIST
TROUBLE | ITEM |  POSSIBLE CAUSE REN— ==
No Air Flow 1 Speed too low Check by tachometer = ——= ze2:  —— —_—
shown on Roots Order ~—=——_ —
2 Wrong rotation Compare actual rotati= ~— — —
Change driver if wror:z
3 Obstruction in piping Check piping, screen, vz = -=— _:=zir: ———
an open flow path.
Low capacity 4 Speed too low See item 1. If belt drive =———= 2! ———
readjust tension.
5 Excessive pressure Check inlet vacuum = ——— == ——
- and compare these — - ==3e: == =
- operating conditions c: —
6 Obstruction in piping See item 3.
7 Excessive slip Check inside of casing —— —== =i~ === =
faces causing excessiv: z==—— —
Excessive Power 8 Speed too high Check speed and co—= — = ‘rz=r —
/ Acknowledgement.
9 Pressure too high See item 5.

10 Impellers rubbing Inspect outside of cyize——-=—== iir —_——
high temperatures ar= —=— = - —
peller contacts at thess — — iowr — -
mounting, drive align—== —

Overheating of 11 Inadequate lubrication Restore correct oil = — =7 —
Bearings, or Gears lubricate.

12 Excessive lubrication Check gear oil level. I? ————: -=7]
B with clean oil of recor—==— e
. 13 Excessive pressure rise See item 5.
14 Coupling misalignment Check carefully. Realiz— ———= =
15 Excessive belt tension Readjust for correct t=—— —
16 Speed too low Speeds lower than the =————=nze*
will overheat the entirz == =
Vibration 17 Misalignment See item 14.
18 Impellers rubbing See item 10.
19 Worn bearings/gears Check gear backlash ==z ——- =z —
20 Unbalanced or rubbing Scale or process maz=: =~ == za- =
impellers ing and impellers, or —=c—=-irrr =
build-up to retore orz=— ——:~c &=~ ——
peller balance.
21 Driver or blower loose Tighten mounting boz: =— —
22 Piping resonances Determine whether s—=—— = —=2=s= —
pulsations are presez: -i z—— - :fz - ——
Distributors.




result in failure of the valve itself. If blower capacity ap-
Pears to be too low, refer to the TROUBLE SHOOTING
CHECKLIST first. If no help is found there it may be
possible to increase the blower speed. Before attempting
this change, contact the nearest Distributor for recom-
mendations. Be prepared to furnish data on actual air re-
quirements and operating pressure/temperature condi-
tions,

SAFETY PRECAUTIONS

For equipment covered specifically or indirectly in
this instruction book, it is important that all personnel
observe safety precautions to minimize the chances of in-
jury. Among many considerations, the following should
particularly be noted:

B Blower casing and associated piping or accessories
may become hot enough to cause major skin burns on
contact.

B Internal and external rotating parts of the blower and
driving equipment can produce serious physical in-
juries. Do not reach into any opening in the blower
while it is operating, or while subject to accidental
starting. Cover external moving parts with adequate
guards,

B Disconnect Power before doing any work and avoid by-
passing or rendering inoperative any safety or protec-
tive devices. - _

B If blower is operated with piping disconnected, place a
strong coarse screen over the inlet and avoid standing
in the discharge air stream.

W Stay clear of open inlet piping (suction area) of
pressure blowers, and the open discharge blast from
vacuum blowers,

W Stay clear of the blast from pressure relief valves and
the suction area of vacuum relief valves.

B Avoid extended exposure in close Proximity to
machinery which exceeds safe noise levels.

B Use proper care and good procedures in handling, lift-
ing, installing, ‘operating and maintaining the equip-
ment,

W Casing pressure must not exceed 25 PSI (172 kPa)
gauge. Do not pressurize vented cavities from an ex.
ternal source, nor restrict the vents.

B Do not use ajr blowers on explosive or hazardous
gases.

10

A good program of inspection and maintenance ser-
vicing, followed consistent] + is the most reliable method
of minimizing repairs to a blower. A simple record of ser-
vices and dates will help keep this work on a regular
schedule, Basic service needs are lubrication, checking for
hot spots or increase in vibration and noise and the record-

most important consideration. Unless operating condi-
tions are unusually severe, a weekly check of oil levels in
the gearbox, with addition of oi] as required, should be
sufficient. Complete oi] changes should be made.at inter-
vals of 1000 opera ting hours, or more frequently if oil con-

Driver lubrication practices should be in accordance
with the manufacturer's instructions. If direct connected

TION.

In a new and properly installed blower there are no
moving contacts between the two impellers, or between
the impeller and cylinder or headplates. Wear is then con-
fined to the bearing which Support and locate the shafts,
the shaft seals, and the timing gears. All are lubricated,
and wear should be nominal if clean oil of the correct
grade is always supplied. Seals are subject to deteriora-
tion as well as wear, and may require replacement at vary-
ing periods.

Shaft bearings have been selected to have optimum
life under average conditions with proper lubrication.
They are critical in the service life of the blower. Gradual
bearing wear may allow a shaft position to change slight-
ly, until rubbing develops between impeller and cylinder
headplate. This will cause spot heating, which can be
detected by feeling these surfaces, Sudden bearing failure
is usually more serious. Since the shaft and impeller are no
longer supported and properly located, extensive general
damage to the blower casing and gears is likely to occur.

Shaft seals should be considered expendible items, to
be replaced whenever drainage from the headplate vent

an indicator for seal replacement.

Timing gear wear, when correct lubrication is main-
tained should be negligible over a period of years. Gear
teeth are cut to provide the correct amount of backlash,
and gears correctly mounted on the shafts will accom-

NN
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modate a normal amount of tooth wear. without permit-
ting contact between lobes of the two impellers.

However, a high oil level will cause churning and ex-
cessive heating, indicated by an unusually high
temperature at the bottom of the gear housing. Conse-
quent heating of the gears will result in loss of tooth-
clearance or backlash, and rapid wear of the gear teeth
usually will develop. Continuation of this tooth wear will
eventually produce impeller contacts (knocking), and from
this point serious damage will be unavoidable if blower
operation is continued. A similar situation can be pro-
duced suddenly by gear tooth fracture, which is usually
brought on by sustained overloading or momentary shock
loads.

Operating problems may also develop from causes
other than internal parts failure. Operating clearances
within a blower are only a few thousandths of an inch
(hundredths of a mm). This makes it possible for impeller
interferences or casing rubs to result from shifts in the
blower mounting or from changes in piping support.
Foreign materials sucked into the blower will also cause
trouble, which can only be cured by disconnecting the pip-
ing and thoroughly cleaning the blower interior.

If this type of trouble is experienced, and the blower
is found to be clean, try removing mounting strains.
Loosen blower mounting bolts and reset the leveling and
drive alignment. Then tighten mounting again, and make
sure that all piping meets blower connections accurately
and squarely before reconnecting it.

A wide range of causes for operating troubles are
covered in the TROUBLE SHOOTING CHECKLIST.
The remedies suggested there in some cases need to be
performed by qualified mechanics with a good
background of general experience, using procedures
detailed in this manual. Major repairs generally are to be
considered beyond the scope of maintenance, and should
be referred to the nearest Distributor listed on the last

_-page.

Warranty failures should not be repaired at all, unless
specific approval has been obtained through a Distributor
or a factory before starting work. Unauthorized
disassembly within the warranty period may void the
warranty.

When a blower is taken out of service it may require
internal protection against rusting or corrosion. The need
for such protection must be a matter of judgment based
on existing conditions as well as length of downtime.
Under.-favorable conditions, protection will probably not
be needed if shut-down is not longer than a month. Under
atmospheric conditions producing rapid corrosion, the
blower should be protected immediately. If blower is to be
shut down for an extended period of time, see suggestions
for corrosion protection under installation.

It is recommended that major repairs, if needed, be
performed at a Dresser authorized service facility.
However, it is recognized that this may not always be
practical, especially when a spare blower is not available.
If a blower is out of the warranty period, mechanical ad-
justments and parts replacement may be undertaken
locally at the owner’s option and risk. It is recommended
that Factory Parts be used to insure fit and suitability.
The maintenance of a small stock of on-hand spare parts
can eliminate possible delays. When ordering parts give

1

Item Numbers and their word descriptions from Figures 5
& 6. Also specify quantities wanted and the blower size
and serial number from the nameplate.

Repairs or adjustments are best performed by person-
nel with good mechanical experience and the ability to
follow the instructions in this manual. Some operations in-
volve extra care and patience, and a degree of precision
work. This is especially true in timing impellers and in
handling bearings. Experience indicates that a high
percentage of bearing failure is caused by dirt contamina-
tion before or during assembly. Therefore, the work area
should be cleaned before starting disassembly, and new or
re-usable parts protected during progress of the work.

In the following outlines of repair procedures, numbers
shown in brackets ( ) correspond to the Item Numbers used
in assembly drawing, Figures 11 & 13. It is recommencad
that the procedure be studied carefully and completely,
with frequent reference to the drawings, before starting
work. This will produce better efficiency through an
understanding of what work is to be done, and the orcer
of doing it. Before disassembly, mark all parts so that they
may be returned to original locations or relative positiors.

A — Replacing Timing Gears

1. Drain all oil from the gearhouse by removing drain
plug (21) in the bottom. Remove gearhouse by tak-
ing out all cap screws (23) in its flange. It mayv be
necessary to bump the sides with a wood block or
mallet to break the flange joint.

2. Reach through one of the blower pipe connectiors
and place a chalk mark on the strip of one impeiler
and the mating waist of the other, so that they may
easily be returned to their original relative posi-
tions.

FEELER
BLADE

_}" as®
Y

Figure 5— Impeller Timing Viewed From Gear End

3. GEAR REMOVAL: For this operation, the im-
pellers should be wedged as shown in Figure 5.
Back off gear clamping nuts (17) about %”’. Use a
puller of the type shown in Figure 10. Position it
around the gear per Figure 9. As the puller set
screw is torqued, the puller will have a tendency to
turn and contact teeth of the other gear. To prevent
this contact, hold the puller corner nut with a
wrench while torquing the set screw. Once the gear
is unseated, remove the puller. Remove gear nuts
{17) and the gear. Repeat same procedure for the
other gear. NOTE: Do not remove gear nuts (17)
completely before the gears are unseated from tke
taper fits or damage/injury may result.



4. GEAR INSTALLATION: Place impellers in cor-

rect position as previously marked. Be sure shafts
and gear bores are clean and free of scratches. Clean
the shaft tapered fits. Place hardwood wedges as
shown in Figure 5. Install drive gear (4) and gear
nut (17) so match mark at tooth is at the line of
engagement. Tighten the drive gear nut to the
torque given in Table 5. Blower assembly must be
fastened down for torquing operation.

TABLE 5 — GEAR NUT TORQUE

Gear Size [ Torque
(in.) 1b.-ft. {(kg-m)
2.5 60 ( 8.3)
3.5 110 (15.2)
4.0 I 190 (26.3)
5.0 250 (34.6)
6.0 400 (55.3)
7.0 550 (76.1)

. Installing driven gear (4) - Insert a long, metal feeler
gauge between the impellers’ lobes at the fronts or
backs as shown in Figure 5. Feeler gauge thickness
to be a middle value from Table 6 for fronts and
backs. Align the gear so the tooth match marks
agree with the drive gear, then install nut (17).
Tighten lightly with a small wrench, then check
front and back clearances against Table 6 for each
45° position. Both fronts and backs should be about
the same and within the specified range in Table 6.
Adjust gear position, if necessary, then insert the
corrected feeler gauge and wedges and use a torque
~“wrench to tighten the geéar nut to the torque
specified in Table 5. Remove wedges and rotate the
drive shaft by hand to make sure there are no gear
tight spots or impeller contacts.

Caution! Keep fingers away from impellers and
gears.

. Check the end clearances between impellers and
headplates. Adjust clearances per B-15 below.

. When clearances are correct, clean and re-install the
gearhouse. Check condition of flange gasket (7) and
replace if questionable. Fill gearhouse to correct
level with proper grade of oil.

B — Replacing Shaft Bearings,
and Impellers

2. Make single and double identifying punch marks on

the mating edges of headplate and cylinder flanges
at the two ends of the blower.

. At the drive end, drive out the two dowel pins and

remove all capscrews holding headplate to cylinder.
By inserting jacking screws into the two threaded
flange holes, and turning them in evenly, the
headplate will be separated from the cylinder. As
the headplate comes off the shafts it will bring bear-
ings with it. 22" and 3"’ gear diameter units do
not have tapped holes for jack screws in the drive
end headplates. Remove dowel pins and all
capscrews holding headplate to cylinder and foot on
the drive end. Support unit under gear end cylinder
flange with the shafts vertical. Using soft metal
block against gear end shafts, push them out of
gear end headplate.

. For 2%4"" and 3Y2"" gear diameter units, support the

drive end headplate on the underside, and using
soft metal block against drive end, shafts, push
them out of drive end headplate.

For 47, 6” & 7 gear diameter units, from the gear
end , using a wood or soft metal block against the ends
of the shafts, drive them out of the headplate. If they
are to be reused, protect them from damage in this
operation.

. If blower interior surfaces need cleaning, it may be

advisable to separate the gear end headplate from
the cylinder. Use the same general procedure as
employed at the drive end.

. Working from the back (flat) face of each headplate,

push or tap out the bearings and seals. Use a round
bar or tube that will pass through the shaft
clearance holes in the headplates. All lip seals will
be damaged during removal and must be replaced.

. Clean bearing and seal pockets in headplates and

remove burrs or rough edges. (Apply a thin coating
of sealant on seal 0.D.) Press new seals (27) into
gear end headplate using a round tube or bar with
recessed end that will bear on the outer metal edge
of seal enclosure. Seal lip should point toward the
driving tool. Seals to be flush with outboard bore
face. Apply a light coat of oil or grease to the seal
lips. In a similar fashion, install lip seals into the
drive end headplate.

. Place cylinder on a flat surface. Assemble gear end

headplate to cylinder after checking flange punch
marks. Drive in the two locating dowel pins before
tightening flange screws. Also install gear end foot

,Q}:YA

Remove coupling or sheave from the drive shaft. Drain using the same longer cap screws (32) and washers
and remove gearhouse, and pull the timing gears. If gears (41). (on 6” & 7" UNIVERSAL RAI® install both

are to be re-used, mark them so they may be returned to gear and feet.)
the same shafts. 9. Place the assembly horizontally on steel blocks
with gear end headplate on bottom. The height of

1. Break corners and deburr the keyway. Remove the blocks should be sufficient to clear gear end

<

bearing end cover at the drive end. Remove bearing
clamp plates (34).

12

shaft extensions. Assemble impellers into the
cylinder with the drive shaft (longer shaft) in same



10.

11.

12,

13.

14.

15.

location as in original assembly. Before starting the
shafts through the headplate holes, make sure shaft
ends have no sharp or rough edges to damage seal
lips. Position impellers at 90° to each other in the
cylinder, using lobe-and-waist match marks if
original impellers are being re-installed. Install
drive end headplate and feet in same manner as
gear end.

It is recommended that new bearings be used for
rebuild. Apply thin film of machine oil on the shaft
bearing fit, bearing I.D., and headplate bearing
bore. Install drive end bearings into headplate. Use
a tube with flanged end that will contact both bear-
ing faces simultaneously. Refer to Fig. 11 for proper
bearing depths.

NOTE: Cylindrical drive bearing should be install-
ed with inner race large shoulder facing outboard.

Place blower on its feet on a flat surface. Loosen
feet capscrews (32) and square up unit. Re-tighten
capscrews (32). Clamp unit down to a solid base for
further assembly.

Oil the gear end bearing fits as described previously.
Install 2%4-5"" UNIVERSAL RAI® gear end bear-
ings flush with the headplate bearing shoulders using
proper drivers. On 6" & 7" UNIVERSAL RAI®,
install thrust washer (29) in bearing bores then install
gear end bearings so that they protrude Y," (1.6mm)
above headplate surface.

Install bearing clamp plates (34). On 6" & 7"
UNIVERSAL RAI®, impeller end clearances are
also to be set during this step. Install clamp plates
(34) with capscrews (31) making sure that the gap
between the clamp plates and the headplate is even
all around, at the same time, set end clearances per
Table 5.

Install gears and time impellers as in (A).

For setting end clearances on 2%-5"" gear diameter
units, special tools, thrust adjuster fork Fig. 7 and
thrust adjuster saddle Figure 8 are required. Refer
to Fig. 6 for installation of tools. The flat side of the
saddle rests against the bearing inner race and the
flat side of the fork rests against the back side of
-the gear. Install a shim, with thickness equal to
gear end clearance (Table 6), between the impeller
and the gear end headplates. Tap on top of the fork
until the shim becomes snug. Remove the shim and
check end clearances. To increase gear end
clearance, tap on the end of the gear end shaft with
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Table 8 — Normal Clearances for UNIVERSAL RA[® Blowers — Inches (MM)

IMPELLER ENDS CYLINDER IMPELLER

SIZE DRIVE END | GEAR END INLET & FRONTS
TOTAL MINIMUM | MINIMUM | DISCHARGE CENTER BACKS

22 |.0061.100 (15-25) | .003 (.08) | .003 (.08) | .004/.0055 (.1-14) |.002/.003 (05-08) | 007/01 (18-25)
24 |.0061100 (15-25) | .03 (08) | .003 (08) | .004/.0055 (1-14) |.002/.003 (05-08) | 007/01 (18.55)
32 |.006L011 (.15-28) | .003 (.08) | .003 (08) |.0045/.0065 (.11-17) | .002.003 (.05-08) | .01/.012 (25-30)
33 | /0061011 (.15-28) | .03 (.08) | .003 (08) |.0045/.0065 (.11-17) | 002/.003 (05-08) | 01/012 (25.30]
36 |.0061.011 (15-28) | .03 (08) | .003 (08) |.0045/.0065 (.11-~17) | :002/.003 (05-08) | 01/.012 (25 30]
42 |.0081.011 (.20-28) | .004 (10) | .004 (10} | .005/.007 (.13-18) |.003/.004 (.08-10} | .009/.012 (23-30)
45 | 0081013 (.20-33) | 004 (10) | .004 (10) | .005.007 (13-18) | 003/.004 (0810} | 0121015 ( 3. 38)
47 |.0081013 (20-33) | 004 (10) | .004 (10} | .005.007 (13-18) |.003/.004 (08-10} | 0121015 ( 3.38)
53 |.008.011(.20-28) | 004 (10) | .004 (.10) |.0055.0075 (14-19) | 003/.004 (08-10) |.011/.013 (28-33)
56 |.008.018 (.20-33) | 004 (10) | .004 (.10) |.0055.0075 ( 14-19) | 003004 (08-10) | .015/,017 (38.43]
59 |.008.013 (.20-33) | 004 (10) | .004 (.10) |.0055.0075 (14-19) | 003004 (08-10) | .015/.017 {35.£3]
65 |-0121.016 (30-40) | .08 (20) | .004(10) | .006/008 (.15-2) |.006/.008 (.15-20) | .010/.014 (25-36)
66 |.014.018 (.36-46) | 008 (20) | .004(.10) | .006/008 (15-2) | 006008 (15-20) | .010/014 (2. 6]
615 |.014.018 (36-46) | 008 (20) | .004(10) | .006/008 (.15-2) | 006008 (15-20) |.010/,014 (25.36)
76 |-0121.016 (80-40) | 008 (13) | .004(10) | .006/008 (.15-2) |.006/.008 (.15-20} | .018/.015 (33-38)
711 |.014.018 (.36-46) | 010(25) | .004(10) | .006/008 (15-2) | 006008 (15-20) | 013015 (35.55]
718 | 014018 (36-46)| 010(25) | .004(10) | .006.008 (15-2) |.006/.008 (15-20) | 013/.015 (33.38)

THRUST ADJUSTER FORK—]
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Figure 6 — Thrust Setting, 212""-5” UNIVERSAL RA|®
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Hy,

SEE NOTE ~C= .063

(00 NOT DRILL THRU)

SEE MNOTE “O°

NOTES

A 425(.150) DRILL 1/4 DP & INSTALL
ITEM 20 [SCREWS) IN ASSEMBLY

B SEE OPERATING MANUAL [RB-103
FOR LUBRICATION INSTRUCTION

C INSTALL BEARINGS AS SHOWN BEFORE
SETTING ENO CLEARANCE

& 1

5¥|

see note - @—
]

@/i

864-792-023

Figure 13 — Assembly of UNIVERSAL RAI® Blowers, 6 and 7’ Gear Diameter

PARTS LIST FOR 6”-7” UNIVERSAL RAI®

ITEM PART NAME ITEM PART NAME ITEM PART NAME ITEM PART NAME

1 Headplate - G.E. 13 Imp & Shaft - Drvn 25 Plug - Vent 36 Foot - Lt. Hand
2 Headplate - D.E. 14 Bearing, Ball 26 Screw, Cap - Hex 37 Fitting, Grease
3 Gearbox 15 Bearing, Roller 27 Seal, Lip 38 Plug - Vent
4 Gear Assembly 16 Pin, Dowel 29 Washer - Wavy Spr. 39 Washer - Oblong
5 Plug - Opening 17 Nut, Stop - Hex 30 Washer 40 Pipe - Tbe. (Close)
7 Gasket, Gearbox 18 Plug - Opening 31 Screw, Cap Hex 41 Coupling - Pipe
8 Nameplate - S/N 19 Key, Square 32 Screw, Cap Hex 42 Lifting Lug
9 Nameplate - Lube 20 Screw, Rd. Hd. 33 Seal, Lip

11 Cylinder 21 Plug, Pipe - Sq. Hd. 34 Brg. Clamp Plate

12 imp & Shaft — Drive 23 Screw, Cap - Hex 35 Foot - Rt. Hand
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Major Changes when Replacing AF with UNIVERSAL RAI® Blower

Size & Type Sheave Bushing Dia. Inlet Size Disch. Size Mounting Feet
22 UNIVERSAL RAI® 625" 1" 1" Interchangeable
22 AF .5875" 1™ 1"
24 UNIVERSAL RAI® 625" 2" 2" Interchangeable
24 AF .5875™ 1% 1%
32 UNIVERSAL RAJI® .750" 1" 1%” Special Feet
315 AF .6562"" %" W
33 UNIVERSAL RAT® 750" 2" 2" Interchangeable
33 AF .6562"" 2" 2"
36 UNIVERSAL RAJI® 750 2" 2, Interchangeable
36 AF .6562" 2" 2%
42 UNIVERSAL RAI® 875" 1% 1% Interchangeable
42 AF .78127° 1" 12"
45 UNIVERSAL RAT® 875" 2% 2" Reverse Feet
44 AF .7812" 2" 2"
47 UNIVERSAL RAJI® 875" 3” 3 Interchangeable
47 AF .7812" 2% 2"
53 UNIVERSAL RAI® 1.250™ 2" 2a" Special Feet
53 AF 9687 2" 2"
56 UNIVERSAL RAI® 1.250" 4" 4 Special Feet
55 AF .9687" 2" 20"
59 UNIVERSAL RAI® 1.250™ 4" 4" Special Feet
59 AF .9687" 3" 3"

*To maintain AF performance with UN IVERSAL RAIS, the blower speed will have to be reduced by sheave change.

See Fig. 15 drawing for your specific blower size.

CAUTION CAUTION CAUTION

MAKE CERTAIN THAT THE BREATHER IS LOCATED ON TOP AND THE DRAIN PLUG IN THE BOTTOM OF

THE GEAR BOX.

GENER
CONTRACT PERF ORMANCE, INSPECTION AND ACCEPTANCE
A. Unless Seller specifically assumes installation, construction or start-up
responasibility, all products shall be finally inspected and accepted within
thirty (30) days after receipt at point of delivery, Products not covered by
the foregoing and all work shall be finally inspected and accepted within
thirty (30) days after completion of the applicable work by Seller. All claims
whatsoever by Buyer (including ¢laims for shortages) excepting only those
provided for under the WARRANTY AND LIMITATION OF LIABILITY

Rejection may be only for defects substantially impairing the value of
products or work and Buyer’'s remedy for lesser defects shall be those pro-
vided for under the WARRANTY AND LIM ITATION OF LIABILITY
Clause,

B. Seller shall not be responsible for nonperformance or delays in perfor-
mance occasioned by any causes beyond Seller's reasonable control, in-
cluding, but not limited to, labor difficulties, delays of vendors or carriers,

effect a corresponding extension of Seller's performance dates which are,
in any event, understood to be approximate. In no event shall Buyer be
entitled to incidental or consequential damages for late performance or a
failure to perform.
TITLE AND RISK OF LOSS

Full risk of loss (including transportation delays and losses) shall pass to
the Buyer upon delivery of products to the F.o.b. point or if Seller consents
toa delay in shipment beyond the contract date at the request of the Buyer,
upen notification by the Seller that the products are manufactured.

WARRANTY AND LIMITATION OF LIABILITY
A. Seller warrants that its products and parts, when shipped, and its worlk
{including installation, construction and start-up), when performed will meet
all applicabla specifications and other specific product and work require-

AL TERMS

of good quality and will be free from defects in material and workmanship.
All elnims for defective products or parts under this warranty must be made

shipment) of the applicable item and all claims for defective work must be
made in writing immediately upon discovery and in any event within
eighteen (18) months after installation ({not to excsed twenty-four [24]

tiation, Seller shall at its option either (i) repair or replace the unit claimed
defective within the warranty period defined above, regardless of cause of
failure EXCEPT shipping damage, vandalism or mishandling, Le. dropping
or other external impact damage, at the original f.o.b. point of delivery,
or (if) refund an equitable portion of the purchase prics.

Seller reserves the right to withdraw the Uncontested Warranty where
evidence indicates repeated failures are due to misapplication, abuse, or
operation not in accordance with Roots operating instruction bulletin,
C. The warranty specified herein shall apply to this contract, but it is
specifically understood that products sold hereunder are not warranted for
operation with erosive or corrosive fluids or those which may tend to build-
up within the product quoted. No product or part shall be deemed to be
defective by reason of failure to resist erosive or corrosive action of any
fluid and Buyer shall have no claim whatsoever against Seller therefore,
nor for problems resulting from build-up of material within the unit.

D. The foregoing is Seller's only obligation and Buyer's only remedy for
breach of warranty, and except for gross negligence, willful misconduct and
remedies permitted under the CONTRACT PERFORMANCE, INSPEC-
TION AND ACCEPTANCE and the PATENTS Clause hereof, the forego-
ing is Buyer's only remedy hereunder by way of breach of contract, tort
or otherwise. In no event shall Buyer be entitled to incidental or consequen-

ments (including those of performance), if any, of this agreement, will ba 22 tial damages. Any action for breach of this agreement must commence

within two (2) years after the cause of action has accrued.

RRAY



REPAIR KIT INFORMATION

4__3 UNIVERSAL RAl®
" REF.
NO. QTYy. PART DESCRIPTION REPAIR KIT PART NOS.
4 1 Pr. Timing Gear FRAME SIZE REPAIR KIT NO. |
5 1 Plug — Opening 27 65-101-ORK |
7 1 Gasket 3” 65-104-ORK
14 1 Bearing, D.E. — DRVN 4" 65-107-ORK
14 2 Bearing, G.E. 5" 65-111-ORK
15 1 Bearing, Dr. Shaft 6" 65-115-ORK
17 1 Gear Nut 7 65-119-ORK
27 2 Seals, D.E,
27 2 Seals, G.E.
31 4 Capscrew — Selflock
33 1 Seal — Dr. Shaft

*Repair kits for the §”
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and 7” UNIVERSAL RAI® do not contain gears.

SEE BACK COVER FOR NEAREST DISTRIBUTOR.
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ALABAMA

“Jim House & Associates, Inc.
P.O. Box 320192

Birmingham, AL 35232

16 N. 49th St (35222)
205/592-6302

Fax: 205/592-6209

ARKANSAS

*Arkansas Industrial Machy.
3804 N. Nona Streat

Litle Rock, AR 72115
501/758-2745

Fax: 501/758-3223

CALIFORNIA

“American Compressor Co.
10144 Freeman Avenue
Samta Fe Springs, CA 90670
3103446188

Fax: 310/946-8365

J. J. Ban Co.

P.O. Box 4644

Walnut Creek, CA 94536
3000 Citrus Circle

Suite 220 Zip 94598 {shipping)
510/944-0494

Fax: 510/947-3978

COLORADO

Fluid Technology, Inc.
1315 Nelson #H
Lakewood, CO 80215
303/233-7400

Fax: 303-233-0093

CONNECTICUT

Argo Industries

101 Goodwin Street
East Hartford, CT 06108
203/528-9454

Fax: 203/528-7392

FLORIDA

“Barney's Pumps, Inc.
3907 Highway 98 South
P.O. Box 3529

Lakeland, FL. 33802-3529
813/665-8500

Fax: 813/666-3858

Barney's Pumps, Inc.
5601 Powerline Rd.
Suite 408

Ft. Lauderdale, FL 33309
305/771-8411 (Broward)
305/945-0279 (Dade)
Fax: 305/771-8440

Barney’s Pumps’ of Jacksonville
11306 Business Prk, Bivd,

P.0. Box 56170

Jacksonville, FL 322416170
904/260-0669

Fax: 904/260-4913

GEORGIA

“Pya Barker Supply Co.
21 Roysl Drive

P.O. Drawer M

Forest Park, GA 30050
404/363-5000

Fax: 404/361-8579

Pye Barker Supply Co.
2805 Palmyra Rd.

Albany, GA 31707
912/436-2479 ol
Fax: 91278836222

Pya Barker Supply Co.

11 Magazine Avenue
Savannah, GA 31042
912/238-0303

Fax 91272385214

HAwAIlL
“Foster Equipment Co.

719 Ahua Sveet -

Henchely, HI 968200128
808/839-7731
Fax:

ILLINOIS

*AMCQ Industries
Compressor Engrg. Co.
625 District Drive
Itasca, IL 60143
708/773-1100

Fax: 708/773-1063

*Cochrane Comp. Sarv & Sup Co.
4533 West North Avae.

Meliose Park, I 60160
708/345-0225

Fax: 708/345-1339

Connersville Printing 3M

*Cochrane Compressor Co.
505 North Madison
Rockford, IL 61107
815/965-1860

Fax 815/965-1874

Cochrane Compressor
819 S.W. Adams
Peoria, IL 61602
309/674-9104

Fax: 309/674-5242

*Cochrane Compressor Co.,
2209 3td Avenue

Rock Island, IL. 61201
309/786-7739

INDIANA

"Powared Equip. & Repair
B00 Voorhees

Terre Haute, IN 47802
81212320241

Fax: 812/232-0055

AMCO Industries (No. IN oniy)
Compressor Engineering Co.
1344 Gritfith Bhvd., Unit ~E”
Griffith, IN 46319
219/923-8300

Fax: 219/923-8324

KANSAS

“Pump & Pawer Equip., Inc.
9010 Rosehill Road

Lenexa, KS 66215
913/492-7991

Fax: 913/492.7994

KENTUCKY

*Air Systems, Inc.
4512 Bishop Lane
Louisville, KY 40218
502/452-6312

Fax: 502/458-0791

LOUISIANA

*Delta Process Equip.
9329 Florida Bivd.

P.Q. Box 969 (77027)
Denham Springs, LA 70726
504/665-1666

Fax: 504/665-1855

*Guif States Engrg.
252 Harber Circla

P.O. Box 26156

New Orleans, LA 70126
504/241-8510

Fax: 504/242-0844

MARYLAND

*Cole Compressor
1201A Ridgely Sueat
Baltimore, MD 21230
410/539-3883

Fax 410/539-3905

“Tate Eastern Shore
R.D. 3, Box 858
Deimar, MD 21875
301/546-3293

Fax: 301/546-3461

MASSACHUSETTS

*PEECD, Inc.

10 Brent Drive

P.O. Box 497

Hudson, MA 01749

508/562-9112

Toll Free: 800/762:9720 (MA only)
BOO/Z25-8242 (CT, ME, NH,

Rl & vT)
Fax: 508/562-6915

MICHIGAN
"Detroit Air Compressor & Pumg Co.
3205 Bermuda
Femdale, M| 48220
313/544-2982
Fax: 313/544-2027
®Air Components & Engrg., Inc.
939 Ken-O-Sha Industrial Dr.
P.O. Box 9385
Rapids, Ml 49509

Grand
616/452-3188
Fax: 616/452-0393

MINNESOTA

“Grubb Equip. - GES SCA
1754 Washington Avenue
Stitwater, MN 55082
612/430-1055

Fax: §12/430-3947

MISSISSIPP)
°Gull States Engrg.
117 Richardson Dr,
Jackson, MS 39209
601/922-8725

Fax: 601/922-8728

MISSOURI

Cochrana Compressor Service &
Supply Company

2207 S. 12th Street

St Louis, MO 63104

314/772-2888

Fax; 314/772-3087

*St. Louis Compressor Serv. Co.
3863 Laclede Avenue

St. Louis, MO 63108
314/652-3400

Fax: 314/652-3405

NEW JERSEY
Argo Industrial

33 Terminal Avenue
Clark, NJ 07066
908/574-2400

“"Argo Compressor & Pump Div.
326 Fraylinghuysen Avenue
Newark, NJ 07114
201/242-2305

*Argo Industrial
1707 Imperial Way
Thorofare, NJ 08086
609/848-4200

Fax: 609/848-9077

NEW YORK

*Argo Compressor Serv, Corp.
19-35 Hazen Streat

Jackson Hgts., LI, NY 11370
718/726-7800

Fax: 718/274-5041

Hayes Distributors, Inc.
1103-43rd Road

Long Island City, NY 11101
718/784-7965

*Siewert Equipment Co., Inc.
175 Akron Streat

Rochester, NY 14609
716/482-9640

Fax: 716/482-4513

NORTH CAROLINA
*Edmac Compressor Co.

P.O. Box 227, 1551 M.L King Dr.

Winston-Salem, NC 27102
919/725-2335
Fax: 919/725-2161

OHI0

Craun-Lisbing Co.
1214 California Avenue
Akron, OH 44314
216/745-6544

SYTEX, [EM Div,
1089 Claycrait Road
Blacklick, OH 43004
614/864-9205

Fax 614/864-0326

*SYTEK, IEM Div.
5100 Dutf Drive
Cincinnat, OH 45246
513/874-5840

Fax: 513/874-5508

Craun-Liebing Co.
11801 Clifton Bivd,
Cleveland, OH 44107
216/228-7900

*SYTEK, IEM Div.
5131 Webster Street
Dayton, OH 45414
513/278-7355

Fax: 5132780270

*Tomin Equipment Co.
242 Poplar Street
Taledo, OH 43605
419/691-3571

Fax: 419/691-1928

*TomRn Equipment Co.
121 Keep Coun

Elyria, OH 44035
216/228-0433

Fax: 216/324-2871

Argo Marine & Industrial
9001 Dutton Drive

P.0. Box 407
Twinsburg, OH 44087
216/425-3121

Fax: 216/425-4612

OKLAHOMA

Duncan Equipment Co.*
1005 South Second
Duncan, OK 73533
405/255-1216
80013755216 {in OK)
Fax: 405/255-0409

Duncan Equipmennt Co.*
3709 West Reno
Oklahoma City, OK 73107
405/947-0931
800/375-9470 fin OK)

Fax: 405/942-3735

*Duncan Equipment Co.*
9751 East 55th Place
Tulsa, OK 74146
918/663-3252
800/375-5678 {in OK)
Fax: 918/664-5720

OREGON

“Rogers Machinery Co., Inc.
14600 S.W. 72nd Avenue
Portland, OR 97223
503/639-6151

Fax: 503/639-1844

PENNSYLVANIA
*Airtek, Inc.

A.D. #3 Arona Road
P.O. Box 466

Irwin, PA 15842
412/351-3837

Fax: 412/864-7853

*Harris Pump & Supply Co.
5501 Campbells Run Road
Pittsburgh, PA 15205
412/787-7867

Fax: 412/787-7696

*R & M Associates
915 Madison Avenue
P.0. Box 920

Vallay Forge, PA 139481
215/666-9080

Fax: 215/666-1766

SOUTH CAROUNA
*Edmac Compressor Co.
306 Catawba Street
Columbia, SC 29201
803/252-8000

Fax: 80372544898

TENNESSEE
*Wascon, Inc.

Route 4, Box 118
Livingston, TN 38570
615/823-1388

Fax: 615/823-4924

*Arkansas Industrial Machy.
2884 Sanderwood Drive
Memphis, TN 38118
901/363-2200

Fax: 901/363-6804

TEXAS

A¥ & Pump Co.

585 South Padre Island Dr.
Corpus Christi, TX 78405
512/289-7000

Fax: 512/289-9071

*Dallas Compressor
13717 Neutron Road
Dallas, TX 75234
214/233-9870

Fax 214/233-1878

*McKenzie Equipment Co.
9260 Bryant Street

P.0. Box 34427

Houston, TX 77234
713/846-1413

Fax: 713/946-0559

*McKenzie Equipment Co.
18523 1. 35 North
Schartz, TX 78154-9504
512/651-9314

Fax: 512/651-9620

Duncan Equipment Co.
3511 North Cantral Freeway
Wichita Falls, TX 76306
817/855-6110

Fax: 817/855-0849

*AAS/UNIMAC
13773 Omega Road
Dailas, TX 75244
214/701-0400

Fax

ROOTS AUTHORIZED DISTRIBUTOR LIST

UTAH

Comprassor Pump & Servics
3323 West 2400 South

Salt Laks City, UT 84119
80119730154

Fax: 801/973-9545

VIRGINIA

*Engineared Sys. & Prods.
County Route 1, Box 19A
Concoed, VA 24538
804/993-2500

Fax: 804/993-3752
*Engineered Sys. & Prods. Co.
8130 Virginia Pine Court
Richmond, VA 23237
804/271-7200

Fax: 804/271-8317

*Clinch River Corp.

Route 6, Box 60

Tazewell, VA 24651
703/388-2548

Fax: 703/988-9325

WASHINGTON

Rogers Machinery Co., Inc.
1705 Harrison Avenue

P.0. Box 548

Centralia, WA 98531
206/736-9356

“Rogers Machinery Co., Inc.
7800 Fifth Avenue South
Seatde, WA 98108
20617632530

Fax: 206/763-1187

"Rogers Machinery Co., Inc.
Spokane Industrial Park
East 16615 Euclid Avenue
Spokane, WA 99215
509/922-0556

Fax: 509/922-0910

WEST VIRGINIA

Guyan Machinery Co.
P.0. 8ox 150
Chapmanville, WV 25508
304/855-4501

Fax: 304/855-8601

West Virginia Pump & Supply Co.
20 East 24th Sueet
Huntington, WV 25721
304/5294161

Fax: 304/522-9361

PIIS

WYOMING

*Compression & Components Ca. Inc.
1907 Sait Creek Hwy.

P.0. Box 879

Mills, WY 82644

307123542700

Fax:

CANADA

°Beckland Equipment Ltd
3250 Bata Avenue

Burnaby, B.C. V5G 4K4
604/293-8308

Fax 60412996162

°A. G. Dunbar Co., Ltd.

10 Moris Drive, Unit 9
Burnside Industrial Park
Dartmouth, N.S. B3B 1K8
902/469-0981

Fax: 901/468-3157

“Canadian Al Compressor Ltd.
1875 Industrial Bivd. .
Laval, Quebec H7S 1PS
514/334-5810

*Canadian Air Compressor, Led.
57 Atomic Averue

Toronto, Ontario M8Z 5K8
416/252-9505

Fax: 416/252-9228

*Scott Industrial, Inc.

1515 Matheson Bivd., Unit C-1
Mississauga, Ontario LAW 2P5
418/624-6330

*Scott Indusuial Prods. Lid.
5859 CH St Francois
Montreal, Quebec H4S 186

514/336-5661 =
Fax: 514/336-1158

AUSTRALIA

Godfrey Howden Engrg. Pty Ltd.
P.Q. Box B4, Niddria

Victoria 3042, Ausualia
338-36686, Ext. 39

Revised 8/1/92
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exible programming, choose these timers.

- /e two separate SPST circuits, LCD display,
. dackup in case of power loss, and manual

"o

2. Timers operate on 100 to 240 VAC, 50/60

Contact Max. Daily

Panel-Mount Digital Electronic Timers

¥ i'.u- .-l'lllllpll
AR e

Hz. Long-term error is =15 seconds/month.
Timers have screw terminal connections. Harg. 3

ware for panel mounting is included. UL recog- i

nized and CSA certified. :

Al oy

| rell

Rating @  On/Off Size ' K -
mn Cycle Length 250 VAC  Cycles Ht.xWd. x Lg. No. NET EACH
Days....1 Min. to 23 Hr. 59 Min.....10A ....c........ 8.oveeee. 3.78"x3.78"x 2.22".....70395K71 ..$136.27 B
............ T Min. to 1T Week............ . 16A L 1200........2.83" X 2.83" % 2.30" .....70395K81 .. 150.27 :3
iterval Timers Panel-Mount Digital 7-Day Timers

cam-controlled, snap-
that actuates at end of
knob and pointer allow
e set quickly.
models activate timer. for
just a push of a button.
.itch capacity of 15 amps
'k ous motoroperates
. wonnections are .250"
units are 3%2"H x 274" W.
ted and CSA certified.
Pushbutton Reset -

[-Mount Digital Programmable Timers

have contacts rated 15 amps @ 120 VAC. Size is 4v6"H x 4"W x 3°D.
UL recognized and CSA certified.

1 No. NET EACH depth). Fit into a 2.4” circular cutout. ;
-0 7366K71.....$85.77 UL listed and CSA certified. ; L
6 7366K72...... 85.77 5
5 7366K73...... 85.77 Switch Volts Amps .No. ;i
3 7366K74...... 85.77 SPST 100-240 P99, %
6 7366K75...... 85.77 JEBL: SESYASE -
— P
E

mers are surface,
mountable.

- orogrammed to re-

These single-circuit timers are a less so- 3%
phisticated, less expensive alternative to the 3
electronic panel-mount timers sold above, 3
Timers have a minimum programming interval =
of one minute and NiCad battery backup with &
one-year memory retention. They can be used 2%
as a 24-hour timer (with weekend skipper) and: -
as a 7-day timer with independent daily pro-8
grams. =

Timers are capable of up to six on/off cycles &
per day and have manual override. Both units
are 2.36"H xX2.36"W x 1.34"D (.83" behind panel -

3ss skipped). It can
2d for.momentary
7-day timer fea-
7-day program-
2rs have indepen-
ming with override .

~'tomatic correction

2SPDT model also
cc ctcapability.

..S€ wud sunset pro-

duth.
th a 9V battery
“AC, 50/60 Hz, and

No. of Inde- On/Off Cycles

Switch pendent Programs - Day Week No. NET EACH .-

24-HOUR TIMER WITH SKIP-A-DAY ' 3 r
SPDM] =z st ceennee: g ISR 144......... — e 70425K81.6179.22 3§ ¢
7-DAY TIMER . 2 |
SPDT e £ PSR L [T 105.......... 70425K82.. 146.57 =8 |
365-DAY TIMERS _ Ly
SPDT ..ooeverrememreres ] eevevecvceeins Qo B3.......... 70425K83 .. 185.73E8
2SPDT.....oooreee. SN - S 56e........ 70425Ks4 .. 233.1458
ASTRONOMIC 365-DAY TIMERS =5
2SPDT ..o g 2. 14.......... 70425K85 .. = '
2SPDT.coveeevenn. 2 ceivinens e 2e........ 14e........ 70425K86 .. == SR

~ @Per pole.
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Weenuzy
~e-of-day
it program for following switching times:
2w "UE/WED/THU/ERI/SAT/SUN (daily)
A4+ TUE + WED + THU + FRI+ SAT + SUN {weekly)
50N+ TUE + WED + THU + FRI {(Monday through Friday)

~

¢

TIOT1S KTy

Approvals:
TH-817 TUV Approved 1991(. UL & CSA FEﬁd-rﬁg—r——'}-‘l—
TH-827 TUV, UL & CSA pending1992=

Patents:
U.K. No. 20110265

SAT + SUN {

e~kend)_

France No. 913623

¢ Re e ~learing the whole switching program Germany No. M9006894.7
anc tting Taiwan No. 90995, 79200961 A
) . . P.R.C. Pending -
Overrr. or Operation ON, Operation ltaly Pending
‘omatic 1o ng programs & Operation OFF U.S.A. Pending
b 1O ATION P
[_ B : ' ' RATED CURE"NT @250VAC —
. RATED RATED ;
Po- . VOLTAGE RANGE |  FREQUENCY S s SHICHING
}7* N 100-240 VAT 50-60 Hz 10 Amps. 5 Amps. Switch on
¢ ' . . 200-240 VAC 5060 Hz 10 Amps. 5 Amps. Switch on
l + W | 100-240 VAC 50-60 Hz 7 Amps. 3.5 Amps. Changeover
=-81. b 200-240 VAC 50-60 Hz 7 Amps. 3.5 Amps. Changeover
‘H-827-. |  200-240 VAC 50-60 Hz 16 Amps. 3 Amps, Changeover
* Back .. zai- - NiCd rechareable button battery 1.2 VDC. DIMENSIONS: ’

Lifc <
¢ Frogramming interval minimum 1 minute On and Off.
* Operation temperature range: 0 to 55°C
¢ Storage temnara-ure range: -10 to 75°C

- «PPLICATIONS:
Electric appliances and insteitations with highly accurate
and periodically recurring working cycles, such as heating
systems, furnaces, annealing and drying ovens, automatic,
feeders, laboratory equipr=-'. security and alarm system
etc.

MODEL TH-817 & TH-827
Electronic Timeswitch daily and v -ekly program 1 channel

MODEL TH- 8!7

' L_ﬁ L_f"

S—o/o——c
10(S)A 250V v~
switch on

MODEL TH-827 .
ol L -
1002407 AC ,__o/"_‘

m.—
commnmectdans  16(3)A Z'SCV w
changeover

100-~240V AC
50—60Hz

wonnections
7(3.5)A 250V v

changeover

- -

- moiu chan 1,000 times from empty to fully charge.

—||: [ x_wr S B s
J 7
| 1
l «
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TIME, REPEAT STEP 2.1 TO 27 70 si1
PROGRAM 2 TO 6.

3. TO RESET TIMER:

3.1 PRESS RESET; @ KIY TO RESET

THE TIMER UNIT.

NOTICE: ONCE THE RESIT 8> KEYIS
PRESSED. THF PRI'VIOUS TIME
AND PROGRAM WILL HE CLEAR

4.2 ON / 0 MODE IS TO TURN ON Tk
TIMER.

AUTO MODL IS TO SET THE TIMER TO
PROGRAM MODE. IT WILL TURN ONJOIF
ACCORDING THE PROGRAM TIME. (FROM
ON TO AUTO. IT WILL TURN ON TIMER
ACCORDING TO PROGRAM ON TIME
FROM OFI TO AUTO. IT WILL TURN O171-
TIMER ACCORDING TO PROGRAM QI
TIME.) OQFF ¢/ ¢ MODE IS TO TURN OFF

TO INITIAL STATF

4. TO SELECT ON/ALTO;0Orl OR Q.

AUTO/ ¢ MODE:

4.1 PRESS MANUAL / ) KEY TO SELLECT

ON/AUTO/OFTF MODES:

TH-817 PROGRAMMABLE TIMER MODULE
INSTRUCTION MANUAL

1. TO SET TIME AND DAY OF THE WEEK:

1.1 SET DAY OF WEEK:

1.1.1 PRESS CLOCK / KEY AND DAY/
1..7 KEY. THE DAY OF WEEK WILL BC
CHANGED.

1.1.2 RELEASE BOTH KEYS. THE DAY OF
THE WEEK WILL BE SET.

1.2 SET HOUR:
1.2.1 PRESS CLOCK+(F) KEY AND HOUR /
h+ KEY. THE HOUR WILL BE CHANGED.
1.2.2 HOLD CLOCK /(D AND HOUR :
h+ KEYS MORE THAN 3 SECONDS. TN
HOUR WILL SHIFT FASTER

-

THE TIMER.

5. WIRE CONNECTION:

PLEASE SEL THE WIRING Dl-AGR:\M ON

THE BACK OF THE UNIT.

THE VOLTAGE RANGE IS FROM 100-250

VAC.
THE MAX. POWER IS 2500 VA.

1.2.3 RELEASE BOTH KEYS. THE HOUR
WILL BE SET.

1.3 SET MINUTE:

1.3.1 PRESS CLOCK /(D) KEY AND MINUTE
/ m+ KEY. THE MINUTES WILL BE CHAN-
GED.

1.3.2 HOLD CLOCK /(E) AND MINUTE /
m+ KEYS MORE THAN 3 SECONDS. THE
MINUTE WILL SHIFT FASTER.

1.3.3 RELEASE BOTH KEYS. THE MINUTE
WILL BE SET.

NOTICE: WHEN SETTING TIME AND DAY
OF THE WEEK. IT WILL RESET
THE SECONDS.

2. TOSET PROGRAMS:

5 g

/

2.1 PRESS TIMER / (B) KEY TO ENTER
INTO PROGRAM MODE.

2.2 PROGRAM 1 TURN ON TIME IS READY
FOR SET.

2.3 PRESS DAY/ 1..7 KEY TO SELECT THE
DAY OF WEEK. THERE ARE 10 SETTING
FOR DAY OF WEEK TO BE CHOSE FROM:
(1). MO. (2). TU. (3). WE. (4). TH. (5). FR.
(6). SA. (7). SU. (8). MO+TU+WE+TH+ER_
(9). SA+SU. (10). MO TO SU.

2.4 PRESS HOUR / h+ TO SET HOUR.

2.5 PRESS MINUTE / m+ TO SET MINUTE
2.6 AFTER SETTING THE PROGRAM 1 ON
TIME. PRESS TIMER / () KEY TO SET
PROGRAM | OFF TIME.

2.7 REPEAT STEP 2.3 TO 2.5 TO SET THE
PROGRAM | OFF TIME.

2.8 AFFTER SETTING PROGRAM | ON/OEE
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o HJ Series

1/3,1/2., 3/4 & 1 Horsepower
Shallow and Deep Well

Jet Pumps

MYERS HJ SERIES JET PUMPS OFFER THE
PREMIUM, QUALITY FEATURES REQUESTED
BY TODAY'S PUMP INSTALLERS. Myers advanced
engineering design and manufacturing know-
how are combined to give you a complete lire
of jets built to perform with dependability for
home and farm water systems as well as many
commercial and industrial applications.

ADVANTAGES BY DESIGN

FULL FEATURED DESIGN WHICH PROVIDES

OPTIMUM PERFORMANCE

a Dual compartment 115/230 volt GE motor.

m Square D pressure switch.

m Copper pressure tubing with brass fittings.

m Comes complete with priming tee on shallow
well models and pressure regulator on deep
well models.

m Cast iron pump housing and motor bracket.

m Engineered reinforced thermoplastic impeller
(optional brass impeller available).

WHERE INNOVATION MEETS TRADITION

Shallow Well Specifications
Pump Motor Motor Specitications Shippirg
Cat No. HP Sucton Discharge (Bullt-In Overload Protection) Wt —Lbs
HJA3s” /s 1/ 3¢ 115/230 voll—capadlor 42
HIS0S* ‘2 144" 3 115/230 volt—capadilor 44
HJ755" 3s /e 14 115/230 volt—capacitor 58
HJ100S5 1 1/ 1* 115/230 voll—capaditor 62

Sea Section 250 for Size and Catalog Numbers of Pressure Tanks.
* For Brass Impeller add -1 to Catalog Number. Example: HIS0S-1

. Deep Well Specifications
) Shipping Welght of Jet Puckages Tox
Packer Type Twin Type Motor Twin Type Pocker TYP®
Pres<ure | Inner Pipe Drop Pipe Size For Foot Yatve Specitications 4- Min Wel
Pump Switch Size For Size—Twin (Built-In Shipping 3° Min, z" Well

Cat. No. | Dischg. | Setting 2° Well 4" Min. Well | 3" Min_ Well | Type Only Overload Proteclor) WL—-Llbs. | CL Brass Well

HI33D* 34" 2040 1" VORRN 1*x 1< 1” 115/230 volt—capadilor 42 4 — 5 4
HISOD® e 20-40 1 E=1 17 x1° 1° 115/230 voll—capadtor 44 4 5 S 4
HI75D° 1" 20-40 1" VORIV —_ |V 115/230 voll—capadiior 58 4 5 R I S—
HJ100D* 1 2040 1" 1/ = 18 — 1/ 115/230 volt—capaditor 60 4 S5 = 4

SeeSecﬂon?.SO!orSlzecdeato.loqNumberso(Pmn‘eTmb.
NOTE: ForComple(e Water Systern — Order Baslc Pump Unit. Proper Ejecior Package. Well Adapter and Pressure Tank Sepcm:lely
* For Brass lmpeller add ~-1~ te Catalog Number. Example: HJ7SD-1




HJ Series

1/3.1/2, 3/4 & 1 Horsepower

Shallow and Deep Well
Jet Pumps
Shallow Well Selection Table
Pressure °* Capacity in US. Gallons Per Minute
Pump Motor Swiich Discharge 5 Ft Suction 15 FL. Sucton 25 Ft. Suction

Cat. No. HP SetHng Pressure, Lbs. Lift Lift Litt '

20 8.5 6.5 4

30 8.5 6.5 4
HJ33S s 2040 =z p = e

50 35 2.5 =

20 14.5 11.5 7

30 14.5 11.5 7
HJS0S /2 2040 o T 5 :

50 5.5 35 2

20 23.5 17.5 10.5
Sacs » o 30 235 17.5 105

40 19.5 16.5 105

50 12.5 9 5

20 27.5 21 13

30 27.5 21 13
HJ100S° 1 20-40 40 25.5 21 13

50 19 15.5 12

60 11 7 2

veep Well Selection Tuble 20/40 PSI Pressure Smtch Setting

Deep Well Selection Table 30/50 PSI Pressure Switch Setting

Jet Package Catalog Number Vertical Distance {n Feet from Pump to Low Water Lavel
. Twin Type Packer
Puinp Average = 30 ‘ 40 } 50 | 60 | 70 | 80 I 90 | 100 I 110 L 120
Catalog | Motor |Regulator £~ Min Well ~
Number | HP | SetHng | Castlron | Bronze | 2- Well Capadty {n US. Gallons Per Minute
HJ33D* /s 20 PSI DW33-] DW33 P33 9 7.5 6 5 4 3 - — = =
HJ50D* 12 22 PSI DWSO0-1 DWS0 P50 10.5 9.5 8 6 5 4 2.5 — = -
HJ7SD* 72 26 PSI DW75-1 DW75 P75 165 | 135 10 8 7- 6 4 3 1 —
HJI00D* | 1 34 PSI DWI100-1 | DWI00 | PI0O 18 155 | 125 10 9 8 5.5 AS 2.5 1

Jet Package Catalog Number Vertical Distance in Feet from Pump to Low Water Level\_
Twin Trype Packer
Pump Average - 30|40|50|60’70[50|90[100'110]120
Catalog | Motor |Regulator Min. Well . =
Number| HP | Setting | CastIron | Bromze | 2~ Well Capacity {n US. Gallons Per Minute
HJISOD*® /2 22 PSI DWS0-1 DWS0 P50 9 8 7 55 4.5 3.5 2" -- — -
HJ75D* 34 26 PSI DW75-1 DW75 P75 15.5 12 105 75 ) 5 3 — —
HJ100D* 1 34 PsI DWI00-I | DWI100 P100 18 15 12 10 9 7.5 5 2 1
mmwwa.rm—mmmmmww Well Adapter and Pressure Tank Separctely.
* Foe Brass Impelee add ™1~ 10 C X
** Capacity gtvea 1o neared hatf gudlon.
JET PUMP TANK MOUNTING KITS
For Horizontal Tanks For Well-X-Trol Tanks
Tankx Tomk Approx. Dimension Inches Tk Tunx Apprar. Dimension Inches
- Tump Humber Na. Capactty Width Height Length - Pomp Number No. Capactty Width Height
Nommtagrn | mossuoo, | T2 | o [ 2 | s | m T Mowariag mn | s oo, [SZIOEOC T toa | oK o
. 14444436 HISOS HIS0D | o, 30 ot 16 29 34 Fo. 14444425 WSS SO0 - oc 20 gal 15% 40
K3248 3/92 ® F.E Myers, A Pentair Company
Printed in USA. vers 1101 Myers Parkway

—v

behland Nkia aa0nc 10072

L



APPENDIX: D



, M DTHCS ST
1/3 1/2, 3/4 & 1
ha! ow Well

CiO FUm
HP

PS rarts Lisy
|

e

Ret. Part No., for Part No. for Part No. for Part No. fer
Na. Description 1R HP units | 1/2 HP unils| 3/4 HP unlitg 1 HP unltg
1| Motor- 155/230 V. - HUA 209234000 | 208244000 ! | 20934A000 209354060 |
| 2_| Bracket- HJA 20036D00 209360001 ! 208260004 | 20336D004
3 | Scrsw, Cap, /8" -16 UNC x 7/8" - 4 Reqd. 191014008 191012008 § | 191014003 19101A0C8
4 | Stinger OS059A318 | 05059A318 ! | 0s0S0A31a 050594318
5 | Qasket 05014A157 05014A157 | | 05014A157 05019A167
6 | Seal, Shaft 145254000 145254000 145254000 14525A0G0
7 | Impalier - Lexan 166218010 261888010 181555004 191968004
.| Impélier < Brazs 176818003 | 176828004 ! | 151558000 191468080 |
8 | Veorudi = . 25886A406 | 202328000 | | ze2428001 282328C02
$ | Difluzar - 120708000 |- . 123718000 | 343730001 143795001
10 | Sciev. Cag, 1/4* 20 UNC x 1°- 3 Req'd, 19099A023 19059023 190894023 130994023
11| Noxzzla 12365A000 12367A000 262244002 26224A001
12 | Cace, Pump 166220001 | 186220001 ] | 186220001 | 1ssz20001
13_| Plug. Pipe, 1/4* NPT - 2 Azq'd, 0%022A009 05022A008 05022400 050224c03: |
14| Scraw, Cap, 33" .18 UNG X 1-1/a* -4 Ragd. 191014020 | ~ 19101 a020 18101A050 151014020
15 | Swilen, Pressure 1S760A000 15760A000 ; 15780A000 15760A000
Nut, Conduit Nippla C8715A000 08715A000: | 08715A000 08715A000
! Nippls. Conduit « For urdls w/sapsiata nippie 15021AG01 150214001 | 150214001 150214001 |
' 16 | Tee 050024001 | 05C02A001: | 0s002A001 05002A001
17_|_Bushing 05004A016 05004A018 . | 05004A015 050044018
18 | Piug. Pipa 05022A009 | 0£0224003] | 0S022Ac03 050224009
191 Filting, 1/4* NPT -2 Reqd. 2316PAGO | 23138A004: | 231A9A004 23183A0C4
20 | Tube 10649A127 168+9A127" | j0615A127 106494127
Packaqe - Conaiats of rof, nas 17 thne 20 15285A025 15285A025 ¢ 152854024 152A5A0%8
Hosa Clamp (2 Reg'd.) 262804000 202804000 | 26280A000 26280A000
’ \
]
[
]
1
)
L}
|
FOFTUED Frapm 419239¢6%3 1.38.1934 13:53 P.



LIMITED ONE (1) YEAR WARRANTY

Advanced Remediation Technologies, Inc., provides the following one
(1) year limited warranty to the original purchaser of Advanced
Remediation Technologies, Inc.'s soil and groundwater remediation
equipment.

Advanced Remediation Technologies, Inc. will, at its option, repair
or replace free-of-charge any part or parts found to be defective
in material or workmanship under normal use for the period of one
(1) year from the original purchase date or, if that date cannot ke
established, the date of manufacture. This warranty is void if the
product is not installed and used in accordance with the operating
instructions, has been subject to alteration or damage, or is
defective due to unauthorized service or repair.

Repair or replacement is the purchaser's sole remedy under this or
any other warranty on the product, whether expressed or implied.
ADVANCED REMEDIATION TECHNOLOGIES, INC.  SHALL NOT BE LIABLE FOR
ANY INCIDENTAIL OR CONSEQUENTIAL DAMAGES OF ANY KIND. ADVANCED
REMEDIATION TECHNOLOGIES, INC. EXPRESSLY DISCLAIMS ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR PARTICULAR PURPOSE AFTER
THE ONE (1) YEAR PERIOD. Some states do not allow the exclusion of
incidental or consequential damages or limitation of an implied
warranty so the above exclusion and limitation may not apply to
you. . . :

To make a claim, contact Advanced Remediation Technologies, Inc.,
Appleton Business Center, New Ipswich, NH 03071, identify the
product, and follow the instructions for return, which will be
provided. :

This warranty gives you specific legal rights, and you may have
other rights which may vary from state-to-state. '
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BRAINARD-KILMAN ™

EVACUATOR Il

All information, illustrations and specifications in this manual are based on the latest information
available at the time of publication. We reserve the right to make changes at any time without no-
tice and without incurring any obligation.

2175 W. Park Ct - P.O. Box 1959
Lo n gyea r Stone Mountain, GA 30087 USA

Ph 404)469-2720 - (800)241-9468
U.S. Products Group e
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OWNERS MANUAL f‘i’) .

EVACUATOR Ii

INTRODUCTION

ameter. The EVACUATOR Il uses a down-well pneumatic logic system to automatically de-
termine the optimal Pumping rate needed to maintain a constant groundwater depression level.
The pneumatic valve, located on the pump, eliminates the need for any controls at the surface.

This concise manual introduces the EVACUATOR Il and provides step-by-step guidelines for
successful installation and operation. Please read this information carefully before using the
pump and keep the manual handy for field reference.

SYSTEM COMPONENTS

Il pump, a 4-inch diameter Well Clincher, and a 5-micron filter with auto drain, all standard with
the purchase of each pump. It also details the hoses required for the pPump and the air com-
pressor required to power the pump.

EVACUATOR I

Sists of a Buna-N check ball in a stainless steel seat. An €poxy coated, Buna-N float
rides on a stainless steel rod providing the mechanism to cycle the pump (Figure 2).

WELL CLINCHER

The EVACUATOR || PUmp system comes complete with a 4-inch (102 mm) diameter
Well Clincher which is used at the well head for PUmp support, air and water connec-
tions, and to provide a watertight seal. The Well Clincher is made of PVC, precision
machined so that its inner diameter matches the outer diameter of 4-inch PVC well mon-
itor pipe. The Well Clincher features an o-ring seal for vacuum applications. It comes
complete with brass fitings required to connect to the EVACUATOR II pump system

and a stainless stee| eye hook to attach a pump support cable.

1 ref: EVAC20194




OWNERS MANUAL P

EVACUATOR I ‘

HOSES

The following is a brief description of the hoses required to operate the EVACUATOR ||
pump system.

1. Air Supply Line (down hole): 1/-inch 1.D. (13 mm) Buna-N lined hose with twin tub-
ing attached. The main air supply line enables the pump to quickly and efficiently
evacuate the fluid from the EVACUATOR || pump. The attached polypropylene twin
tubing supplies a continuous flow of air exhaust to the level logic. It is recommended
to use this specific tubing for the air supply line to the pump. This tubing is custom
made for the EVACUATOR Ii.

2. Air Exhaust Line (down hole): 1/»-inch 1.D. (13 mm) Buna-N lined hose. The ex-
haust line allows the EVACUATOR Il to quickly exhaust the air and allows the pump
to begin filling with fluid. The exhaust line does not have to be run to the surface,
but it cannot be submerged. Submersion of the exhaust line will not allow the
EVACUATOR Il to cycle properly.

3. Fluid Discharge Line (down hole): 3/4-inch I.D. (19 mm) Buna-N lined hose to trans-
fer fluids to surface.

AIR SOURCE

The EVACUATOR I pump system uses compressed air to displace the water in the
pump and force it to the surface. An air source is not included with the EVACUATOR ||
pump system due to the wide variation in compressor requirements for each site. We
recommend clean, dry air to prolong the life of the EVACUATOR Il and prevent the in-
troduction of further contamination in the groundwater. In freezing temperatures, the
addition of an air dryer may be required to avoid freeze damage to the system.

AIR FILTRATION

A coalescing filter and air regulator assembly is included with each EVACUATOR I
pump system. It must be installed at the well head to assure that clean air is supplied to
the EVACUATOR |1, within its working pressure range of 40 psi to 100 psi (275 kPa to
690 kPa). CAUTION: air pressures greater than 100 psi (690 kPa) applied to the
EVACUATOR Il may damage the pneumatic logic system.

The air consumption rate of the EVACUATOR || pump system will depend on several
site-specific variables including operating air pressure and total fluid recovery rate. A
worksheet in Appendix A shows the air consumption for the pump system. Once the air
consumption rate has been determined, a local air compressor dealer will be able to
specify the appropriate size compressor (and air dryer if applicable).

2 ref: EVAC20194 e
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OWNERS MANUAL @3) L
EVACUATOR Ii ‘V

PRINCIPLES OF OPERATION

The EVACUATOR Il pumps fluids by air displacement: compressed air forces the fluids out of
the annular space of the pump to the surface.

The EVACUATOR Il operates in two stages: the ON, or discharge stage, and the OFF, or fill-
ing stage. The stages are controlled by a float inside the annular space of the pump which
rides on the top of the fluid. When the pump is in the OFF stage, the bottom and top inlet
valves are open and fluid is entering the annular space of the pump. As the annular space
fills, the float reaches its maximum height which triggers a valve to initiate the ON stage. Dur-
ing the ON stage, high pressure air closes the top and bottom inlet valves, forcing the fluid to
evacuate the annular space of the pump through the discharge pipe. When all of the fluid has
been removed from the annular space, the float, which has now reached its lower limit, triggers
the three-way valve to stop pressurizing and exhaust the annular space which closes the valve
and begins the OFF stage again. This cycle is repeated as rapidly as the pump fills up with
fluid; therefore, the EVACUATOR I automatically determines its own pumping rate. The
pumping rate can be decreased by regulating the flow at the surface using a gate valve.

The EVACUATOR Il is designed to maintain a maximum fluid level in the well which is even
with the top of the pump. This level is 36 inches from the bottom of the pump and is located
approximately at the white teflon o-ring that separates the pump top from the annular tube. If
the EVACUATOR Il is being used in the optional "top loading only" configuration, the fluid level
will be maintained 39 inches from the bottom of the pump, tlush with the top of the top cap.

The standard EVACUATOR Il pump system, configured for top and bottom loading, is de-
signed to pump a maximum of 10.8 gpm (40 L/min). The optional top-loading-only EVACU-
ATOR Il will pump at a maximum of 4.8 gpm (18 L/min).

INSTALLATION AND OPERATION

The EVACUATOR Il may be used to remove fluids from wells that are 4 inches (102 mm) in di-
ameter or larger. The relative location of the pump to the air supply and the recovery system
on the surface may differ from site to site. Similarly, the length of discharge and air hoses re-
quired to connect the pump may vary; otherwise, the installation and operation of the EVACU-
ATOR lIlis essentially the same for any application.

WARNING: Any electrical components used in an explosive atmosphere
must be located in compliance with Chapter 5 of the National Electric Code
and any other local codes. This would apply to electrically-powered air -
compressors.

3 ref: EVAC20194  —
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OWNERS MANUAL fﬂ)
EVACUATOR II &

N

INSTALLATION PROCEDURE

The following steps outline the connection of the air, exhaust, and fluid discharge hoses, low-
ering the EVACUATOR Il into the well, and attaching the hoses to the Well Clincher.

1.

6.

Measure the distance (Hw) from the top of the well to the existing ground water level
(Figure 3).

_ Add to that distance the height of the water depression (Hwd) you are trying to

create (Figure 3).
Cut the down-hole hoses to the following lengths - (Figure 3):

« Main air supply line (with attached twin tubing): Hwd - 21" (Hwd -533 mm)
« Air exhaust tubing: Hwd - 21" (Hwd - 533 mm)
« Fluid discharge tubing: Hwd - 6" (Hwd - 152 mm)

This will bring all hoses flush with the well casing at the surface. Final cuts can be
made to attach hoses to the Well Clincher.

NOTICE: We recommend that a teflon coated, steel safety cable be attached to the
EVACUATOR Il in order to minimize the tension on the down hole hoses. Stainless
steel eye hooks can be found on the top of the pump and inside the top cap of the
Well Clincher.

The 1/4" (6 mm) air logic exhaust and /1" (1.6 mm) logic supply hoses are con-
nected to the Well Clincher using a Prestolok fitting. Simply cut the tubing square

and insert it into the Prestolok fitting until the tube bottoms out. To release, push the -

locking shoulder of the fitting down and pull tubing out.

Place the bottom half of the Well Clincher on the top of the recovery well pipe. Make
sure that the top of the recovery well is smooth and straight. The Well Clincher

_ should fit snugly.

7.

Connect the down-hole hoses and the safety cable to the top of the EVACUATOR I,
see Figure 3.

Connect the down-hole hoses and safety cable to the under side of the Well Clincher
top (Figure 4).

Lower the EVACUATOR Il down the well and secure the top cap of the Well Clincher
to the bottom half which was previously attached to the well.

10.Connect the fluid discharge line to the appropriate fitting on the top of the Well

Clincher, see Figure 4.

B B E B BB E=R
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11. Attach the air regulator/coalescing filter assembly to the side of the well vault.
12. Connect the main air supply line to the inlet of the regulator/filter assembly.
13. Connect the outlet of the regulator/filter assembly to the air supply line on the top
of the Well Clincher, see Figure 4.
14.  Adjust the supply air at the regulator/filter assembly to the appropriate pressure.
REMEMBER: DO NOT EXCEED 100 psi (690 kPa). .
15. Open the air supply valve to begin pump operation.

5 ref: EVAC20194 e
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AIR CONSUMPTION

The EVACUATOR II pump uses compressed air to transport fluid from a recovery well to the
surface. The volume of compressed air required will be dependent on three factors:

1. Number of EVACUATOR || pumps
2. Operating air pressure of the pumps
3. Pumping rates (gallons or liters per minute)

As the number of EVACUATOR || pumps increases, the compressed ajr cohsumption rate will
also increase.

As the operating air pressure of the EVACUATOR II pump is increased, the volume of air con-
sumed during each pump cycle increases. The following table outlines the air consumption
rate per cycle of the EVACUATOR | at different operating air pressures.

= TABLE A-1

Operating Air Pressure Compressed Air Consumption Rate
psi kPa (ft3/cycle) cm3/cycle
60 414 0.83 14
70 483 0.94 15
80 552 1.05 17
g0 620 1.15 19

T 100 690 : 1.26 21

Very few sites will require an operating air pressure of 100 psi (690 kPa), but it is rec-
ommended that the highest air consumption rate, 1.26 #t3/cycle (21 cm3/cycle) be used when
determining the total compressed air consumption for the site. :

The pumping rate required to achieve the desired water table depression will directly influence
the compressed air consumption rate. The EVACUATOR || pump draws 1.2 US gallons (4.5
L) of fluid/cycle and can pump a maximum of 10.8 gpm (41 L/min) with the top and bottom
loading version.. The pumping rate of each recovery well should be determined so that the to-
tal pumping rate of the site can be calculated.

6 ref: EVAC20194 e
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The following questions will help determine the compressed air consumption rate:

How many recovery wells will be used on this site?

What is the pumping rate for each recovery well?

What is the total pumping rate for the site? (Add pumping rates from question 2)
Use the total pumping rate calculated in question 3 in the following formula to de-
termine the air consumption rate.

A S

AIR CONSUMPTION [ft3/min] = Total Pumping Rate [gal/min] x  Air consumption per cycle
10.8 (ft3) at operating pressure*

AIR CONSUMPTION [cm3/min] = Total Pumping Rate [Umin] x  Air consumption per cycle
40 (cm3)at operating pressure”

The operating air pressure will depend on the amount of force the EVACUATOR 11 will need to
push the water from the pump to the remediation equipment on the surface (total dynamic
head). Asthe operating air pressure is set higher, more air will be consumed with each cycle
of the pump due to the physical characteristics of compressed air. For example, at an oper-
ating pressure of 60 psi (414 kPa), the EVACUATOR |1 will consume 0.8 ft3 (14 cm3) of air/
cycle. Atan operating pressure of 100 psi (690 kPa), the EVACUATOR 1 will consume 1.26
ft3 (21 cm3) of air/cycle. The total water recovery rate will dictate how often the pump cycles.

* see table A-1, page 6

7 ref: EVAC20194 e
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LIST OF FIGURES
Figure 1: EVACUATOR II pump - Exterior view
Figure 2: EVACUATOR || pump - Interior view

Figure 3: EVACUATOR II pPump schematic down a well, showing hose connections and
relative lengths of hoses compared to water draw down level.

Figure 4: Well Clincher hose connections (down hole and top)
Figure 5: Top loading system showing product

Figure 6: Top and bottom loading system showing dissolved phase
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APPENDIX D
SITE SAFETY PLAN

Prepared for:
Philips Saugerties

1033 Kings Highway
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May 10, 1994 -
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SITE EMERGENCY FORM

Contaminants of Concern: Solvents and Freon
Minimum Level of Protection: Modified Level D

Do not endanger your life. Survey the situation before taking any action.

GTI Office Telephone: (518) 370-5631

Site Location Address: 1033 Kings Highway

Saugerties, New York 12477

Telephone Located at: Site Office 914-246-2811

EMERGENCY PHONE NUMBERS

Ambulance: 246-5660 Project Manager: Rich Hixon

Fire: - 338-1600 Health and Safety Rep: Barry Bedaw

Police: 246-9800 Client Contact: John Bedell

Poison Control: 1-800-682-9211 State Agency: NYSDEC 914-255-5453

Hospital Name: Kingston Hospital Hospital Phone: 914-331-3131

FIRST AID FOR PETROLEUM HYDROCARBON EMERGENCIES

Ingestion: DO NOT INDUCE VOMITING. Call Poison Control; follow instructions. Administer
CPR, if necessary. Seek medical attention.

Inhalation: Remove person from contaminated environment. DO NOT ENTER A CONFINED

SPACE TO RESCUE SOMEONE WHO HAS BEEN OVERCOME UNLESS PROPERLY
EQUIPPED AND A STANDBY PERSON IS PRESENT. Administer CPR if necessary.
Seek medical attention.

Skin Contact: Brush off dry material, remove wet or contaminated clothing. Flush skin thoroughly
with water. Seek medical attention if irritation persists.

Eye Contact: Flush eyes with water for 15 minutes. Seek medical attention.

Exposure Symptoms: Headache, dizziness, nausea, drowsiness, irritation of eyes, nose, throat, breathing
difficulties.

Contingency Plan: Report incident to Project Manager and Regional Health and Safety Manager after

emergency procedures have been implemented.
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Hospital Directions Hospital Information:

Exit site and turn north (left). Take Route 31 to Route || Name Kingston Hospital
212 west. Take interstate 87 south to Exit 19. After
the toll booth, enter the rotary and exit at Route 587 Address 396 Broadway

east. At the light, take Broadway east to the hospital
on the left. City, State Kingston, New York 12401

Phone 914-331-3131

—
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EMERGENCY FIRST AID

1. Survey the situation. Do not endanger your own life. DO NOT ENTER A CONFINED SPACE
TO RESCUE SOMEONE WHO HAS BEEN OVERCOME UNLESS PROPERLY EQUIPPED
AND A STANDBY PERSON IS PRESENT.

2. Call 911 (if available) or the fire department IMMEDIATELY. Explain the physical injury,
chemical exposure, fire, or release.

3. Decontaminate the victim without delaying life-saving procedures.

4. If the victim's condition appears to be noncritical, but seems to be more severe than minor cuts,
he/she should be transported to the nearest hospital by trained Emergency Medical Services
(EMS) personnel: Let the doctor assume the responsibility for determining the severity of the
injury. If the condition is obviously serious, EMS must transport the victim.

5. Notify the Project Manager and the Regional Health and Safety Manager. Complete the
Groundwater Technology Accident/Incident (near miss) Form within 24 hours.

1. Give medical statement. 1. Give medical statement.
2. Assure airway, breathing, circulation 2. Arousal: Check for consciousness.
3. Use DIRECT PRESSURE over the 3.  Open airway with chindit.

wound with clean dressing or your hand

(use nonpermeable gloves). Direct 4. Look, listen, and feel for breathing.

pressure will control most bleeding.
5. If breathing is absent, give 2 slow, full
4. Bleeding from an artery or several injury rescue breaths.

sites may require DIRECT PRESSURE
on a PRESSURE POINT. Use pressure | 6. Check the pulse for 5 to 10 seconds,
points for 30-60 seconds to help control
severe bleeding. 7. If pulse Is present, continue rescye
breathing: 1 breath every 5 seconds
5. Continue primary care and seek medical

aid as needed.

3 GROUNDWATER
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1.0 EMERGENCY RESPONSE

1.1 Site Specifics

In the event of an accident or emergency situation, immediate action must be taken by the first
person to recognize the event. First aid equipment is located on site inside the Groundwater
Technology, Inc. vehicle. Notify: 1) the Site Safety Officer and, 2) the Project Manager and Regional

Safety Director about the situation immediately after emergency procedures are implemented.

Title Name Telephone
1. Regional Manager Frank Aceto 215-558-1730
2. Health & Safety Specialist Barry Bedaw 518 370-5631
3. Project Manager Rich Hixon 518-370-5631
4. S'rte-Supervisor Mike Sykes 518-370-5631
5. Site Safety Officer Carl Aldrich 518-370-5631
6. Site Contact John Bedell 914-246-2811
7. State Agency Contact NYSDEC 914-255-5453

For the purpose of this document, *site” refers to only the portion of the facility adjacent to Building
2A/2B where and when remedial action construction work is being performed, as delineated or
marked off with flagging tape, cones, fencing, or other barricades.
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1.1.1.

Ambulance

Local Fire

Local Police

Poison Center

Hospital

National Response Center

. EPA (Information Line)

Chemtrec

Dig Safe

Emergency/Medical Rescurces

914-246-5660

914-338-1600

914-246-9800

1-800-682-9211

Kingston Hospital

396 Broadway

Kingston, New York 12401

1-800-424-8802

1-800-424-9346

1-800-424-9300

Eim

I
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1.2 Contingency/Evacuation Plan

evacuation will be dependent on wind direction, severity and type of incident, etc. Refer to
Appendix K.

The site must not be re-entereg until back-up help, monitoring equipment and/or personal protective
equipment is on hand.

1.3 Usual Procedures for Injury

L. Telephone for ambulance/medical assistance if Necessary,
Whenever Possible, notify the receiving hospital of the nature of
physical injury or chemical overexposure. If ng pPhone is available,
transport the Person to the nearest hospital. Refer to Appendix K
for additional information,

2, Send/take this SSp with the attached MSDS’s to medical facility
= With injured person.

3. If the injury is minor, proceed to administer first aid.

4, Notify the Site Safety Officer, Project Manager, and the Regional Safety Director of
all accidents, incidents and near miss situations,

5. Complete Preliminary Incident Form found in Appendix E.

1.4 Emergency Treatment

When transporting an injured person to a hospital, bring this site safety plan to assist medical
personnel with diagnosis and treatment. In aj) Cases of chemical overexposure, follow standard

1.4.1 Ingestion:
DO NOT INDUCE VOMITING. Transport person to nearest hospital immediately.

L& GROUNDWATER
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1.4.2  Inhalation/Confined Space:

DO NOT ENTER A CONFINED SPACE TO RESCUE SOMEONE WHO HAS BEEN OVERCOME
UNLESS PROPERLY EQUIPPED AND A STANDBY PERSON IS PRESENT.

1.4.3 Inhalation/Other:

Move the person from the contaminated environment. Initiate CPR if necessary. Call or have
someone call for medical assistance. Refer to MSDS for additional specific information. If
necessary, transport the victim to the nearest hospital as soon as possible.

1.4.4  Skin Contact/Non-Caustic Contaminant:
Wash off skin with a large amount of water immediately. Remove any affected clothing and rewash
skin using soap, if available. Transport person to a medical facility if necessary.

1.4.5 Skin Contact/Corrosive Contaminant (Acids, Hydrogen Peroxide):
Wash off skin with a large amount of water immediately. Remove any affected clothing and rewash
skin with water. Transport person to a medical facility if necessary.

1.4.6 Eyes:

Hold eyelids open and rinse the eyes immediately with large amounts of water for I5 minutes. If
possible, have the person remove his/her contact lenses (if womn). Never permit the eyes to be
rubbed. Transport person to a medical facility as soon as possible.

[ 8] GrRouNDWATER
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2.0 INFORMATIONAL SUMMARY

2.1 Health and Safety Summary
CONTAMINANTS OF CONCERN
1,1-DICHLOROETHANE, FREON, METHYLENE CHLORIDE, TETRACHLOROETHYLENE, 1,1,1-

TRICHLOROETHANE, TRICHLOROETHYLENE, VINYL CHLORIDE
ACTION LEVELS

lonization Detector Response

Photoionization or Flame lonization Detector

11.0 to 250 : Level C
<25.0 = : Level B to be worn
Above 500.00 : Immediately withdraw from area:

Combustible Gas Response

0.0 to 10.0% LEL : Continue with normal activity
Above 10.0% LEL : Immediately withdraw from area

Oxygen Detector Response

0.0 to 19.5% Oxygen : Level B is mandatory
19.5% to  22.0% Oxygen : Continue with normal activity
Above 22.0% Oxygen : Immediately withdraw from area

Colormetric Detector Tube (CDT)
(Vinyl Chloride)

: Level B to be wom

HAZARD SUMMARY

>0.5 ppm

Air Monitoring
Job Task Level PPE Instrument Frequency
Drilling/Excavation Modified FID, CDT & Start-up of work at
Level D O2-LEL each new task location
5
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Well Installation Modified
Level D

Well Survey, Gauging Modified
Level D

Well Developement Modified
Level D

Groundwater and soil Modified
sampling Level D

Note: "Start up of work at each new task locatlon”
operation on the site. The breathing zone s the ar

FID, CDT &
O2-LEL

FID, CDT &
O2-LEL

FID, CDT &
O2-LEL

FID, CDT &
O2-LEL

Start-up of work at
each new task location

Start-up of work at
each new task location

Start-up of work at
each new task location

Start-up of work at
each new task location

means to monitor the air quality at each new
ea inside a 1 foot radius around the head.
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3.0 INTRODUCTION

3.1 Background

Groundwater Technology, Inc. has been retained to perform environmental services at the location
on the cover page of this document. This Site Safety Plan is prepared in accordance with OSHA 29
CFR 1910.120.

3.2 Purpose

The purpose of the site safety plan (SSP) is to provide Groundwater Technology field personnel
subcontractors and other visitors with an understanding of the potential chemical and physical

hazards that exist or may arise while the tasks of this project are being performed.

This SSP describes the procedures to be followed in order to reduce employee exposure to
potential health hazards which may be present at the project site. The project site is defined as the
portion of the facility adjacent to Building 2A/2B when and where remedial action construction work
is being performed. The emergency response procedures necessary to respond to such hazards
are also described within this SSP.

3.3  Objective

The primary objective is to ensure the well-being of all field personnel and the community
surrounding this site. In order to accomplish this, project staff and approved subcontractors shall
acknowledge and adhere to the policies and procedures established herein. Accordingly, all
personnel assigned to this project shall read this site safety plan and sign the Agreement and
Acknowledgement Statement (Appendix A) to certify that they have read, understood and agreed to
abide by its provisions.
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3.4 Authorization

Groundwater Technology personnel have the authority to stop work performed by our sub-
contractors at this site if work is not performed in accordance with the requirements of this Site
Safety Plan.

3.5 Amendments
Any changes in the scope of work of this project and/or site conditions must be amended in writing

on the Site Safety Plan Amendment Sheet (Appendix B) and approved by Regional Health and
Safety Manager.
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4.0 HAZARD EVALUATION

4.1 Site Tasks

The field tasks covered by this Site Safety Plan Includes soil boring samples, drilling, monitoring well
installation, monitoring well maintenance, monitoring well survey, groundwater well gauging,

monitoring well development, vapor screening, groundwater and soil sampling.
4.2 Job Task Hazards

4.2.1 All Field Tasks
The following hazards may be encountered.

= Organic Vapors: The inhalation of volatile organic vapors during all
operations can pose a potential health hazard. Hazard reduction
procedures Include monitoring the amblent air with a PID and/or
FID and use of Personal Protective Equipment. Workers should
stand upwind of the source of contamination whenever possible.

= Flammable Vapors: Presence of flammable vapors can pose a
potential fire hazard and health hazard. Hazard reduction
procedures include monitoring the ambient air with an O,/LEL
meter. If the LEL reading exceeds 10%, leave the site immediately
and contact the fire department.

] Oxygen: Atmospheres that contain a level of oxygen greater than
* 22% pose an extreme fire hazard (the usual ambient oxygen level Is

approximately 20.5%). This hazard can be compounded by the fact
that vapors associated with this site are highly lammable. All
personnel encountering atmospheres that contain a level of Oxygen
greater than 22% must evacuate the site immediately and must
notify the Fire Department. If Oxygen Level s less than 19.5%, do
not enter the space.

m Vehicular traffic: All employees will be required to wear a fluorescent
safety vest at all times while on site. In addition, supplemental traffic
safety equipment use can be exercised when warranted by specific
task (ie., drilling or excavation). Supplemental equipment can be
items such as cones, cone flags, barricades and/or caution tape.

. 4.22 Well Installation; Well Development; Well Gauging; Well Bailing; Soil Excavations &
Groundwater Sampling
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Skin and eye contact with contaminated groundwater and/or soil may occur during these tasks.
Nitrile gloves and approved safety glasses must be worn. When splash potential exists, safety
goggles must be worn for additional protection.

4.2.3 Sample Preservation

When hydrochloric acid Is used, skin and eye contact can occur. This hazard can be reduced with
the use of Nitrile gloves and the use of safety glasses, safety goggles should be worn additional if
there is a potential splash hazard present.

4.2.4 Cleaning Equipment

glasses.

4.2.6 Confined Space Entry
Excavation pits, storage tanks, subsurface vaults, basements and sheds are examples of confined
Spaces. Confined spaces can be identified as an area having any one of the following

characteristics:

- limited access and egress
- unfavorable for natural ventilation, and
- not designed for continuous human occupancy

Organic and/or combustible vapors may be trapped resulting in lack of oxygen (anoxia) and/or
overexposure to vapors. When site work takes place In a confined space, the air must be monitored

for:

oxygen level
flammable vapors
toxic vapors, dust, mist

oop
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The following air monitoring procedures must be followed before entering a confined space.

a. Oxygen Level: Monitor for % Oxygen with a O,/LEL Meter to
ensure a oxygen level between 19.5 and 22%. Because of the high
vapor density of the contaminants associated with this site there is a
high probability that vapors in the enclosed spaces or vaults will
replace any oxygen that is present, even if the space is open to the
air. Therefore, oxygen level monitoring will be done at the top,
middle and bottom of the enclosed space to determine if there is a
minimum acceptable oxygen level of 19.5% prior to entry. The
oxygen/LEL meter Is factory set to sound an alarm at levels less
than 19.5% oxygen.

If oxygen is less than 19.5% or greater than 22%, do not enter
the space.

b. Explosive Vapors: Monitor for % of Lower Explosive Limit (LEL) with
a O,/LEL meter to determine whether vapor concentrations within
the confined space are within the flammable range. If LEL readings
exceed 10% personnel MUST leave the site immediately and
contact the project manager.

C. Toxic Vapors: Monitor for toxic vapors with a FID to determine
whether toxic vapors within the confined space exceed the action
levels. FID readings will be taken at the top, middle and bottom of
a vault, shed, or other confined space to determine vapor levels.

d. Summary: Do not enter the confined space unless:
a the oxygen concentration is between 19.5 and 22%
the LEL is less than 10%
n Miniram readings are less than 5.0 mg/m’ (SCBAs
must be wom if the readings exceed 5.0 mg/m°)
" PID readings are less than 5.0 ppm (SCBAs must be

wom if the readings exceed 5.0 ppm)

ALL MONITORING EQUIPMENT MUST BE CALIBRATED AND MAINTAINED IN
ACCORDANCE WITH MANUFACTURER’S RECOMMENDATIONS

4,27 QOccupational Noise

Requirements set forth in the OSHA Hearing Conservation Regulation (OSHA 1910.95) shall be
adhered to during work on-site. Hearing protection shall be provided to the employee where sound
pressure levels exceeds 85 dB. Hearing protection shall be worn where sound pressure levels in
areas and/or on equipment exceeds 90 dB. Typical Groundwater Technology drilling operations
have been monitored with a sound level meter and indicate that hearing protection is required for all

personnel while engaged in this action.

11
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4.2.8 Heat Stress
Since climatic changes cannot be avoided, work schedules will be adjusted to provide time intervals

for Intake of juices, Julce products and water in an area free from contamination and in quantity

appropriate for fluid replacement.

Heat stress may occur even in moderate temperature areas and may present any or all of the

following:

A.

Heat Rash: result of continuous exposure to heat, humid air, and
chafing clothes. Heat rash is uncomfortable and decreases the
ability to tolerate heat.

Heat Cramps: result of the inadequate replacement of body
electrolytes lost through perspiration. Signs include severe spasms
and pain in the extremities and abdomen.

Heat Exhaustion: result of increase stress on the vital organs of the
body in the effort to meet the body's cooling demands. Signs
include shallow breathing; pale, cool, moist skin; profuse sweating;
dizziness.

Heat Stroke: result of overworked cooling system. Heat stroke is
the most serious form of heat stress. Body surfaces must be
cooled and medical help must be obtained immediately to prevent
severe injury and/or death. Signs Include red, hot, dry skin;
absence of perspiration; nausea; dizziness and confusion; strong,
rapid pulse; coma; and death.

*HEAT STRESS PREVENTION*

Replace body fluids (water and electrolytes) lost through
perspiration. Solutions may include a 0.1% salt and water solution
or commercial mixes such as Gatorade or Squench. Employees
must be encouraged to drink more than the amount required to
satisfy thirst.

Cooling devices to aid the natural body ventilation. Cooling occurs
through evaporation of perspiration and limited body contact with
heat-absorbing protective clothing. Utilize fans and air conditioners
to assist In evaporation. Long, cotton underwear is suggested to
absorb perspiration and limit any contact with heat-absorbing
protective clothing (l.e., coated tyvek suits).

Provide hose-down mobile shower facilities to cool protective
clothing and reduce body temperature. .

12
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D. Conduct non-emergency response activities in the early moming or
evening during very hot weather.

E. Provide shelter against heat and direct sunlight to protect personnel,
take breaks in shaded areas.

F. Rotate workers utilizing protective clothing during hot weather.

G. Establish a work regime that will provide adequate rest periods, with

personnel working in shifts.
* HEAT STRESS MONITORING *

Heat stress may occur even in moderate temperatures and may present heat rash, heat cramps,

heat exhaustion, and/or heat stroke.

Monitoring procedures should be implemented to prevent heat stress arising from any of the
following: environmental conditions, use of personal protective equipment, intensity of workload.

Such procedures may include the following.

For temperature above 70F, the following regime shall be followed for workers wearing permeable

coveralls:

Adjusted Normal Impermeable
Temperature Work Uniform Tyvek Suit

90 F or above After @ 45 min work  After @ 15 min work
87.5-90 F After @ 60 min work  After @ 30 min work
825-875F After @ 90 min work  After @ 60 min work
775825 F After @ 120 min work  After @ 90 min work
725-775F After @ 150 min work After @ 120 min work

Workers wearing semipermeable or impermeable encapsulating protective clothing should be
monitored for heart rate and temperature when the temperature in the work area is above 70

degrees fahrenheit. To monitor the worker, measure:

a. Heart rate. Count the radial pulse during a 30-second period as
early as possible in the rest period. If the heart rate exceeds 110
beats per minute at the beginning of the rest period, shorten the
next work cycle by one-third.

13
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b. Oral temperature. Use a clinical thermometer or similar device to
measure the oral temperature at the end of the work period (before
drinking). If oral temperature exceeds 99.6F shorten the next work
cycle by one-third.

Do not permit a worker to wear a semipermeable or impermeable
garment if the core body temperature exceeds 100.6F.

Workers shall not be required to continue working if they feel any of
the symptoms of heat stress. Rest periods should be a minimum of
15 minutes. Length of rest period should be extended as
appropriate or as recommended by the Site Safety Officer or
alternate.

4.2.9 Exposure: Cold Stress
Work schedules will be adjusted to provide sufficient rest periods in a heated area for warming up
during operatlons conducted in cold weather. Also thermal protective clothing such as wind and/or

moisture resistant outerwear is recommended to be womn.

If work Is performed continuously in the cold at or below -7°C (20°F), including wind chill
temperature, heated warming shelters (tents, cabins, company vehicles, rest rooms, etc.) shall be
made available nearby and the worker should be encouraged to use these shelters at regular
intervals, the frequency depending on the severity of the environmental exposure. The onset of
heavy shivering, frostnip, the feeling of excessive fatigue, drowsiness, irritability, or euphoria, are
indications for immediate return to the shelter. When entering the heated shelter the outerlayer of
clothing shall be removed and the remainder of the clothing loosened to permit sweat evaporation.
A change of dry work clothing shall be provided as necessary to prevent worker from retuming to
their work with wet clothing.

Dehydration, or the loss of body fluids, occurs in the cold environment and may increase the
susceptibility of the worker to cold injury due to a significant change in blood flow to the extremities.
Wg[[n sweet drinks and soups should be provided at the work site to provide caloric intake and fluid
volume. The intake of coffee should be limited because of a diuretic and circulatory effect.
(Adapted from TLV's and Biological Exposure Indices 1988-1989; ACGIH).

14
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5.0

PERSONAL PROTECTIVE EQUIPMENT

Modified Level D is the minimum acceptable level of PPE for this site.

Moditied Level D includes:

NOTE:

hard hat

safety glasses

steel toe and shank boots

fluorescent vest

latex or vinyl gloves

coveralls/work uniform

outer Nitrile butyl-rubber (NBR) gloves (as appropriate)
outer baots (as appropriate)

splash goggles (as appropriate)

hearing protection (as appropriate)

Level C includes:

buddy system required at all times

full face respirator with NIOSH approved chemical cartridges (organic)
Saranex coated Tyvek suit with hood

inner latex or vinyl gloves

outer Nitrile butyl-rubber gloves

steel toe and shank boots

outer boots - chemical resistant

hard hat

hearing protection (as appropriate)

Respirator cartridges will be changed once per day at a minimum. This can be
accomplished at the end of the work day during respirator decontamination. If odor
breakthrough is detected while wearing the respirator or if breathing becomes
difficult, change cartridges immediately.

15
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Level B includes:

5 Regional Health and Safety representatives must be on site upon
start up of any project requiring level B protection, this should be
understood to Include subcontractors conducting level B activity.
buddy system required at all times

supplied air resplrator or SCBA

Saranex Tyvek suit

inner Latex gloves

outer Nitrile butyl-rubber gloves

steel toe and shank boots

chemical resistant boot covers

hard hat

hearing protection (as appropriate)

Contact with contaminated surfaces, or surfaces suspected of being contaminated should be
avoided. This includes walking through, kneeling or placing equipment in puddles, mud, discolored
surfaces, or on drums and other containers. Eating, smoking, drinking and/or the application of

cosmetics in the immediate work area is prohibited.

When utilizing protective garments such as tyvek suit, gloves and booties, all seams between

protective items will be sealed with duct tape.

16
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6.0 DECONTAMINATION PROCEDURES

All operations conducted at this site have the potential to contaminate monitoring equipment and
personal protection equipment. To prevent the transfer of any contamination to vehicles,
administrative areas and personnel, the following procedures must be followed.

Whenever possible, monitoring equipment should be decontaminated with a solution of Alconox and
thoroughly rinsed with water prior to leaving the site. This must be done outside a 5-foot radius of

any work area.

Personal Decontamination

LEVEL D - segregated equipment drop
- wash/rinse outer boot, then remove (as appropriate)
- wash/rinse chemical resistant outer glove, then remove (as appropriate)
- - remove hard hat, goggles/safety glasses/faceshield
- remove and throw out inner disposable gloves in designated
receptacles (as appropriate)

LEVEL C - Segregated equipment drop
- wash/rinse outer boots
- wash/rinse chemical resistant outer gloves, then remove
- remove chemical resistant suit (remove by rolling down the suit)
- remove outer boots and place to dry
- remove first pair(s) of disposable gloves
- remove respirator/hard hat, dispose of cartridges and wash respirator
- remove last pair of disposable gloves

LEVEL B - segregated equipment drop
- wash/rinse outer boots
- wash/rinse chemical resistant outer gloves, then remave
- cross hotline (into decon area) and change air tanks, then redress or
- cross hotline (into clean area)
- remove boots and gloves
- remove SCBA, if worn over chemical resistant suit
- if SCBA s womn under the suit, remove the chemical resistant suit, then the SCBA
- remove hard hat

17
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All water used In decontamination procedures should be stored In portable storage tanks, until
sufficient amounts are stockpiled to facilitate disposal treatment.

All decontamination solution shall be disposed at the work station where it was generated.
Disposable sampling and personal protective equipment will be placed in plastic bags and

temporarily stored in designated drums. These drums shall be disposed of according to regulatory
guidelines, if necessary.

18
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7.0 HEALTH AND SAFETY REQUIREMENTS

7.1 Medical Monitoring Program

A baseline physical examination must be conducted on all employees before they are permitted to
engage in cleanup and remedial action work. A complete medical survey should be completed on
each employee upon start of employment. Yearly re-examinations should be performed to update
information on employee health status. Additional re-evaluation will be considered in the event of a
chemical over-exposure. These medical surveillance requirements shall comply with OSHA
regulations as defined in 29 CFR 1910.120.

7.2 Training

All personnel working at this site should have received a minimum of 40 hours of initial hazardous
waste activity instruction, and a minimum of three days of field experience under the direct
supervision of a trained, experienced person. Personnel assigned to the site will also receive 8
hours refresher training per year. On-site managers and supervisors directly responsible for
employees engaged in hazardous waste operations have received an additional 8 hours of
supervisory training. These training requirements comply with the OSHA Hazardous Waste
Operations and Emergency Response regulation, 29 CFR 1910.120.

7.3 Visitor Policy
All visitors and/or trainees on site must submit to the limitations described in Appendix B.

7.4 Work Zones Area

Work and support areas shall be established based on ambient air data and Proposed work sites.
They shall be established in order to contain contamination within the smallest areas possible and
shall ensure that each employee has the proper personal protective equipment for the area or zone
in which work is to be performed.
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7.5 First Aid Equipment
Vehicles used for site work will be equipped with a first aid kit and safety equipment including:

- fluorescent vests,

- cones (and flags as needed), -

- hazard tape (barricades as needed),

- mounted fire extinguisher (10 pound A/B/C type),

- working flashlight, (as needed)

- water, suitable for drinking,

- portable eye wash,

- first aid kit with appropriate bandage material,

- full body harness with lifeline for confined space entry (as appropriate)

7.6 Drilling Procedures
A Digsafe authorization number must be obtained prior to drilling.

During the drilling operation, two persons (one designated as “driller* and the other as “helper’) must
be present at all times. The helper (whether Groundwater Technology, Inc. personnel or
subcontractors) must be instructed as to the location of the emergency shut-off switch. Every
attempt must be made to keep unauthorized personnel from entering the work area. If this is not
possible, the operation should be shut down until the area is cleared. The area where the operation
is taking place shall be cordoned off with a barricade. The Site Safety Officer or the Field Team
Leader has the authority and the responsibility to shut down the drilling operations whenever a
hazardous situation is deemed present.

The mast of the drilling rig must maintain a minimum clearance of 20 feet from any overhead
electrical cables. All drilling operations will cease immediately during hazardous weather conditions
such as high winds, heavy rain, lightening and heavy snow.

.

7.7 Fire Prevention
During equipment operation, periodic vapor concentration measurements should be taken with an

explosimeter or combustimeter. If at any time the vapor concentrations exceed 10% of LEL then
the Site Safety Officer or designated field worker should immediately shut down all operations.

20
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Only approved safety cans will be used to transport and store flammable liquids.

All gasoline and diesel-driven engines requiring refueling must be shut down and allowed to cool
before filling.

Smoking is not allowed during any operations within the work area in which petroleum products or

solvents in free-floating, dissolved or vapor forms, or other flammable liquids may be present.

No open flame or spark is allowed in any area containing petroleum products, or other flammable

liquids.
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8.0 PROJECT PERSONNEL

Groundwater Technology, Inc. will oversee and act accordingly during all phases of the project. The
following management structure will be instituted for the purpose of successfully and safely
completing this project.

8.1 Medical/Technical Advisors

David T. Crowley, CSP, SET, CHMM

GROUNDWATER TECHNOLOGY, INC., Norwood MA .. ... ...\ .. (617) 769-7602
Katy Perkowski

GROUNDWATER TECHNOLOGY, INC., Norwood, MA . .................. (617) 769-7600
The specific duties of the Medical/Technical Advisors include:

- providing technical input into the design of the site safety plan,

- advising worker exposure potential along with appropriate hazard reduction
- - methods, and

- recommending a suitable medical monitoring program for the site workers.
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APPENDIX C

Site Safety Plan Amendment Sheet

Project Name:

Project Number:

Location:

Changes in field activities or hazards:

Approved by:

District Health and Safety Specialist Date
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(TLV-TWA)

(PEL)

(REL)

(IDLH)

(LEL)

(UEL)

Flash Point (F.P.)

Vapor Pressure (V.P.)

Odor Threshold

lonization Potential (I.P.)

DEFINITIONS

Threshold Limit Value - Time Weighted Average.

The time-weighted average concentration for a normyj = —
day and a 40-hour work week, to which nearly all Worke—-
repeatedly exposed without adverse effect.

Time-weighted average concentrations similar to (and r=—
derived from) the Threshold Limit Values.

Recommended Exposure Limit as defined by NIOSH s——
Threshold Limit Values.

"Immediately dangerous to life or health* means any ar—-
condition that poses an immediate threat to life, or Whic .=

result in acute or immediate severe health effects. This ==
oxygen deficiency conditions.

Lower Explosive Limit
The minimum concentration of vapor in air below Whicr ——
of a flame will not occur In the presence of an ignitiar, —

Upper Explosive Limit

The maximum concentration of vapor in air above wijc-
propagation of a flame will not occur in the presence = —
source.

The lowest temperature at which the vapor of a comt,— —
can be made to ignite momentarily in air.

The pressure characteristic at any given temperature -- t—
equilibrium with its liquid or solid form, often expressey: -
millimeters of mercury (mm Hg).

A property displayed by a particular compound, low 7zz—
indicates a physiological sensation due to molecular «-ym—-
the olfactory nervous system (Based on 50% of the zr.-.—

The amount of ionization characteristic a particular Clemre
compound displays.
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EXCAVATION/TRENCHING

Purpose

The intent of these requirements is to help reduce the risk of injury to all person’s working in or
around trenching and excavation operations. These requirements are in accordance with OSHA
Subpart P 29 CFR 1926.65 - .653.

Definitions

According to the OSHA construction safety and health standards, 29 CFR 1926, the following is
defined:

Trench: A narrow excavation in which the depth is greater than the width, although
the width is not greater than 15 feet.

Excavation: Any mechanically made cavity or depression in the earth’s surface. This can
include excavations for anything from cellars to highways.

General Requirements

OSHA requires that, in all excavations, employees exposed to danger from moving ground shall be
protected by a shoring system, sloping of the ground, or some other equivalent means.

In addition, OSHA requires that all trenches over 5 feet deep In either hard and compact or soft and
unstable 30il be sloped, shored, sheeted, braces or otherwise supported and that trenches |less than
5 feet in depth also be effectively protected when hazardous ground movement may be expected.

One method of ensuring the safety and health or workers in a trench or excavation is to slope the
sides of the cut to the "angle of repose,” the greatest angle above the horizontal plane at which a
material will lie without sliding. The angle of repose varies with different kinds of soil, and must be
determined on each individual project. When an excavation has water conditions, silty material or
loose boulders, or when it is being dug in areas where erosion, deep frost, or slide planes are
apparent, the angle of repose must be flattened.

Specific Requirements

a. Prior to excavation, all utility companies should be contacted and
underground utilities located to reduce accidental damage to gas,
sewer, electric, telephone lines, etc. In areas where available, the

£ utility "DIG-SAFE" hot line, located in front of the local telephone
book, should be contacted.

b. To reduce the risk of collapse, all trenches more than 5 feet deep,
and those less than 5 feet deep in unstable soil, should be provided
with adequate shoring or the trench should be sloped back to the
angle of repose.

c. To reduce the risk of injury from materials falling into excavations,
all excavated soils or other materials should be stored 2 feet or
more from the edge of the excavation.
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To reduce the risk of trips/falls, trenches more than 4 feet deep
should have ladders or steps located so as to require no more than
25 feet of lateral base and extend a minimum of 36 inches above
the landing and secured against movement.

To reduce the risk of collapse from adverse weather conditions,
diverslon ditches, dikes, or other suitable means should be used to
prevent surface water from entering an excavation or trench.

To help prevent unauthorized traffic and personnel from entering
trenching and excavation sites, cones with 6 foot flags, barricades
and flagging tape should be used to cordon off the immediate area.
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CONTINGENCY PLANS
l. CONTINGENCY PLAN FOR EVACUATION

Although very unlikely, it Is possible that a site emergency could necessitate evacuating all personnel
from the site. If such a situation develops, the Site Safety Officer, or designated representative will
notify the Project Supervisor, or vice versa, of the event and appropriate signal will be given for site
evacuation. The above officers shall ensure that the evacuation is carried out in a calm, controlled
fashion.

The Project supervisor and/or Site Safety Officer shall ensure that all personnel are accounted for. [f

contacting the local Police Department. Advise them of the situation and request and expedient
response by Emergency Services personnel.

Contact the Project Manager, Health & Safety Manager and/or District Manager as soon as possible
after attending to the evacuation.

1. CONTINGENCY PLAN FOR MEDICAL EMERGENCY

The following procedures should be instituted immediately in the event of a medical emergency
involving iliness or injury to one of Groundwater Technoloyg’s employees while on-site.

The site should be shut-down and immediately secured. The area in which the injury or illness
occurred should be considered off-limited until the cause of the illness or injury Is known.

In the event of a non-trauma related iliness or injury, instantaneous real-time air monitoring with
fiame or photoionization detectors should be acquired to ascertain if the ilness or injury was caused
by potential exposure to hazardous materials. Monitoring should be done both upwind and
downwind of the incident site.

Assess the victim’s conditlon for the nature of injury or iliness. Pay close attention to the level of
consciousness and any cardiac or respiratory involvement.

If the victim appears to be critically injured (j.e. unconsciousness, cardiac or respiratory
abnormalities, stroke, seizures, etc.), support the victim’s vital functions. Administer CPR if needed.
Notify Police, Fire Department and EMS Units immediately.

The victim should be decontaminated as soon as possible after removal from the contaminated
environment. This should be done in non-contaminated area well away from the source of the
problem.

If the victim appears to be critically injured, they should be transported to the nearest Emergency
Room by an EMS Unit staffed with qualified personnel.
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If the victim’s condition appear to be non-critical, and is anything more severe than minor cuts or
bruises, they should be transported to the nearest hospital. Under no circumstances should the
victim be transported to the hospital In anything other than an EMS Unit staffed by qualified
personnel.

If the victim has sustained extremely minor injuries or a minor illness, it will be up to the discretion of
the Site Safety Officer whether or not the victim should be treated on-site, and, may continue to
work. If the Site Safety Officer determines that the victim may not continue to work, the victim
should be decontaminated, relieved of duty for the day and retumed to the office, if during normal
working hours. An occupational physician from the current medical surveillance contractor, or the
victim's family physician should be contacted.

Contact the Project Manager, Health & Safety Manager or District Manager as soon as possible after
attending the needs of the victim. The incident should be documented both in the project file and
on the Groundwater Technology Accident/Incident/Near-Miss.

1. CONTINGENCY PLAN FOR CONTAMINATION EMERGENCY

The following procedures should be instituted immediately in the event of contamination to one of
the Groundwater Technology’s employees by Hazardous Materials.

If Emergency Rescue Is needed to remove the victim from the contaminated area, notify, Police, Fire
Department and EMS Units immediately. Advise them of the situation and request an expedient
response by Emergency Services Personnel.

Absolutely no Emergency Rescue Is to be attempted without having a trained back-up present.

If the victim is able to move under their own power, escort them to a non-contaminated area as
soon as possible.

The site should be shut-down immediately secured. The area in which the contamination occurred
should be considered off-limits until the arrival of trained personnel who are properly equipped with
the appropriate personal protective equipment and monitoring instrumentation.

Assess the victim's condition for the nature of injury or contamination. The victim should be
considered symptomatic if they exhibit any evidence of abnormal symptoms. Pay close attention to
the level of consciousness and any cardiac or respiratory involvement. Use special care to insure
that you do not become contaminated as well. If any abnormal symptoms are present, notify Police,
Fire Department and EMS units immediately.

Attempted to identify the exact type of material involved. Use extreme caution if the danger of being
contaminated exists.

The victim should be decontaminated as soon as possible after removal from the contaminated
environment. This should be done in non-contaminated area well away from the source of the
problem. Extreme care should be used to avoid cross-contamination. The victim should be washed
by water spray or safety shower. Contaminated protective clothing should be removed after
washing.

The victim should not be transported until decontamination is performed to the degree that medical
personnel will not be subjected to cross-contamination.

If the victim appears to be critically injured (i.e. unconsciousness, cardiac or respiratory
abnormalities, seizures, etc.), support the victim’s vital functions. Administer CPR if needed.
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If the victim appears to be symptomatic, they should be transported to the nearest Emergency
Room by an EMS unit staffed with qualified personnel.

If the victim appears to be asymptomatic, the victim should be decontaminated, relieved of duty=
the day and returned to the office, if during normal working hours. An occupational physician fr—
the current medical surveillance contractor should be contacted.

Contact the Project Manager, Health & Safety Manger and/or District Manager as soon as posst:
after attending to the needs of the victim. The incidents should be documented both in the proz
file and on the Groundwater Technology Accident/Incident/Near-Miss Report Form.

Iv. CONTINGENCY PLAN FOR FIRE EMERGENCY

The following procedures should be instituted immediately in the event of a fire on-site.

The site should be shut-down and immediately secured. The area in which the fire occurred sh-
be considered offdimits until the cause can be determined. All non-essential site personnel sha.:
be evacuated from the site to a safe, secure area. Notify the Fire Department immediately.

This may be done by contacting the local Fire Department. Advise them of the situation and tn:
identify of any hazardous material involved.

The four classes of fire along with their constituents are as follows:

Class A: Wood, cloth, paper, rubber, many plastics, ordinary combustible materz.
Gi;ss B: Flammable liquids, gases and greases.

Class C: Energized electrical equipment.

Class D: Combustible metals such as magnesium, titanium, sodium, potassiur.

Small fires on-site may be actively attached for control and extinguishment. Extreme care st
taken while in this operation.

The designated Site Fire Safety Officer, or his representative, will be responsible for all fire frzm
activities on the site.

All approaches to the fire should be done from the upwind side if possible. Distance from t-=
employee to the fire should be close enough to ensure proper attach of the extinguishing rrzz=
but far enough away to ensure that the employee is safe. The proper extinguisher should tz =
for the Class(s) of fire present on the site.

If possible, the fuel source should be cut off or separated from the fire. Care must be taker #
performing operations involving the shut-off values and manifolds, if present.




Examples of proper extinguishing agents are as follows: e

|

Class A - Water = =
Water with 1% AFFF Foam (Wet W= e
Water with 6% AFFF or Fluoroproter == —
ABC Dry Chemical —_—
Halon 1211 —

Class B - ABC Dry Chemical === =
Purple K i
Halon 1211 =
Carbon Dioxide —
Water with 6% AFFF Foam e _———

Class C - ABC Dry Chemical —
Halon 1211
Carbon Dioxide —

Class D - Metal-X Dry Powder - =3

No attempt should be made against large fires. These sholm==1> > —————

Contact the Project Manager, Health & Safety Manager anc = =27 zs—=— =

The Incident should be documented both in the project file == —- :_':.:He.;:__'-' = —
Accident/Incident/Near-Miss Report Form. e
V. CONTINGENCY PLAN FOR SPILL OR AIR RELEL: b —
The following procedures should ne instituted IMMEDIATEL: ~—==—:cm — — -

greater than the reportable quantity of a hazardous materiz =

The site should be shut-down and immediately secured. Tre= ~—— = ;gcm—————

occurred should be considered off-imits until the cause car === =1 :7—— : ==
evaluated. All non-essential site personnel should be evacl=—====1 — = ——

The spilled or released product should be immediately idenis==—e——=z mrm———————= = ——

dikes or birms, should be instituted to halt and contain the € —=—=x =zrna——""-— =

the National Response Center should be notified immediate —= =uic . == - ==

an attempt to prevent downstream contamination.

Real-time air monitoring with ionization and combustible har———1r'73 =—

Monitoring should be done both upwind and downwind of t==== == =——

evaluation of upgrades in personnel protective equipment st=——=—= == 1= ——

the air monitoring. —_—

If the material Is unknown, Level B protection is mandaton =—=—= =rzr———

acquired to facilitate identification of the material. - —

If the results of the monitoring show that the levels of contz: = . =

should be immediately evacuated and the appropriate Feder = — zg:——— —= —

authorities and emergency response personnel should be m= e ———

H



Notify the Police and Fire Departments IMMEDIATELY if contaminants are found to have migrated
off-site Into populated areas, a large spill or flammable products Is involved, or, the material s
considered acutely toxic or exceeding published IDLH values.

The procedures as listed above should be instituted if there is a discovery of an acutely toxic
material in must larger quantities than expected. In this case, all employees on the site should be
cleared to a safe area and briefed.

The spill or release should be reported to the appropriate Federal, State, County and local regulatory
authorities per the reporting standards of those regulatory agencies.

Contact the Project Manager, Safety Director, and/or District Manager as soon as possible. The
incldent should be documented both In the project file and on the Groundwater Technology
Accident/Incident/Near-Miss Report Form.
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APPENDIX A

Agreement and Acknowledgement Statement
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APPENDIX A-2: AGREEMENT AND ACKNOWLEDGEMENT SHEET

Groundwater Technology personnel have the authority to stop field activities at this site if any”
activity is not performed in accordance with the requirements of the Site Safety Plan. All
Groundwater Technology project personnel, subcontractor personnel and visitors are required to
sign the Agreement and Acknowledgement Sheet prior to conducting field activities at this site.

i T MMQE‘Q‘Q 1z.w

T AND ACKNOWLEDGEMENT SHEE ,
1. I have read and fully understand the SSP and my responsxbllmes.
2. | agree to abide by the provisions of the SSP. --- - .- .. ... TR | P
Name Signature
Company . Date S
Namae Signature @
Company Date
Name ) ) Slgnature
Company Date
Name Signature
Company Date
Nama Slignature
Company Date . - -
Name ' . Slignature
Compar;y : Date
Namae Signature ‘ ’
Company Date
Name Signature
Company Date
Name Slgnature
Company Date




APPENDIX B

Visitor Policy
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APPENDIX A-3: VISITOR/TRAINEE GUIDELINES

Groundwater Technology, Inc. is committed to providing a safe environment on all work sites for visitors,
trainees, employees and/or passersby. In order to accomplish this, the following guidelines must be
followed.

1. VISITORS

Any person not actively participating in the work at the site is regarded as a "visitor" and must follow
Groundwater Technology's visitor/trainee guidelines. Visitors must be accompanied by a representative
while on site.

Sites must be marked with signs, placards, and/or barricades to designate hazardous boundaries.
Visitors will not be allowed on any site that is not adequately marked.

2. TRAINEES

Trainees are employees of Groundwater Technology who have not yet completed Groundwater
Technology's required safety training program. New hires and in-house company transfers will be
considered trainees until safety training requirements are met.

- Trainees will be informed of restrictions by their supervisor and must abide by them before visiting active
sites.

Trainees will be permitted to visit Groundwater Technology sites as observers as long as the following
conditions are met:

Trainees are supervised at all times while observing on site.

Trainees do not perform work functions of any type while on site.

Trainees do not handle any equipment, tools and/or supplies while on site.

Trainees do not enter any hazardous or hot zone or confined space areas while on site.

Supervisors will be responsible for informing trainees of the above conditions and for ensuring that the
conditions are met. Supervisors will also ensure that trainees will not be asked to violate the conditions
listed above. '

A Trainee/Observer Agreement‘ Form must be signed by both the trainee and the supervisor and placed
on file in the Regional Human Resources department. : . :

Infractions of the above agreement will be viewed as extremely serious and will be subject to
discipline up to and including termination for either the trainee and/or supervisor.



TRAINEE/OBSERVER AGREEMENT FORM

Groundwater Technology is committed to providing a safe working environment for all employees. ‘In
addition, Groundwater Technology will comply with OSHA requirements for employee safety training
prior to working on any hazardous site.

The following section is to be filled out by trainee.

Agreement between:

and Groundwater Technology.

Name (print/tyne) SS#

Because we have your safety in mind, you will be considered a trainee until all training criteria are met.
This means you must complete all training requirements prior to performing work activities on site. - As a
requirement of the training program, you will be asked to visit Groundwater Technology sites as an
observer. You must be supervised on all of these site visits.

As an on-site observer trainee, your signature below indicates your agreement to these restrictions.
You may not:
1. Perform work functions of any type.

2. Handle any equipment/tools and/or supplies of any type.
3. Enter any hazardous or hot zone areas.

I agree to adhere to the above conditions in all instances while on site as a trainee/observer.

Signature Date

This section is to be filled out by supervisor.

As supervisor to the above trainee, | agree to the above restrictions and agree not to request him/her to
perform activities contrary to those restrictions.

Signature Date
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Site Safety Plan Amendment Sheet
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APPENDIX C

‘Site Safety Plan Amendment Sheet

Project Name:

Project Number:

Location:

Changes in field activities or hazards:

Approved by:

District Health and Safety Specialist Date
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(TLV-TWA)

(PEL)

(REL)

(IDLH)

(L-EL;‘

(UEL)

Flash Point (F.P.)
Vapor Pressure (V.P.)

Odor Threshold

lonization Potential (1.P.)

DEFINITIONS =y

Threshold Limit Value - Time Weighte: — ===

The time-weighted average concentre———= 27— = —_—
day and a 40-hour work week, to whr=c-—@s - — ————— e
repeatedly exposed without adverse = - —

Time-weighted average concentratiors=—= == -~ 7+ —

derived from) the Threshold Limit Vau= A

Recommended Exposure Limit as de= =- z—is =
Threshold Limit Values.

"Immediately dangerous to life or hez— =— =—- —
condition that poses an immediate tr== - - — -

i ———

result in acute or immediate severe i=—=— -z r- s ———— s
oxygen deficiency conditions. e

Lower Explosive Limit —
The minimum concentration of vapo- ——= -z~ 3+ — =

of a flame will not occur in the prese= —— s — e e

Upper Explosive Limit =
The maximum concentration of vapc-—— .—=- : ——
propagation of a flame will not occur ———== - SN
source.

The lowest temperature at which thz =— —— sri-—=- . e

can be made to ignite momentarily .= - ==

The pressure characteristic at any zrs=—== = : ——
equilibrium with its liquid or solid form. =—=—=r - = S
millimeters of mercury (mm Hg). =

A property displayed by a particulz- -7 =i —
indicates a physiological sensatior. z:=z——= —rtar
the olfactory nervous system (Baszc = = —= —=i=:
The amount of ionization character=—= —=Ti"

compound displays. S —

|

|
i

|

{4
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CHEMICALS OF CONCERN

Standard lonization Vapor' Flash

ontaminant ) . [TLV/PEL) Potential -~ Pressure Point
,1,1-Trichloroethane i350 11.00 100mm - N/A
richloroethylene ) 25 8.45 58 mm _ | ST F
‘,i-Dichloroethane. . 100 11.06 230 mm 2ZF
Methylene Chloride 50 11.32 3s0mm  N/A
Tetrachloroethylene ' .' 25 932 - 14mm —- , N/A

Freon 1000 11.99 285 m N/A



Material Safety ‘Data Sheet 5 .| No.311

from Genium's Reference Collection . . _
Genium Publishing Carporation - ke m% ,CmOROPOm. ]
1145 Catalyn Street : N (RevisionE) . T

Schenectady, NY 12303-1836 USA R ki Issued: November 1975
(518) 377-8855 ", cenun pususiane conp. | Revised: November 1988

SECTION #1.+MATERIAL-:IDENTIFICATION i ™ D I P A GRS T e
Matenall\ar_ne: METHYL CHLOROFORM HMIS 0
Description (Orlgin/Uses): Used in cold-type metal cleaning; also in cleaning plastic molds. ~H 2 R1 Q’o
Other Designations: 1,1,1-Trichlorocthane; CH,CCL; CAS No. 0071-55-6 _ I;\ (1) . = )

PPG* S2° NFPA

Manufacturer: Contact your supplier or-distributor. Consult the latest edition of the Chemicalweek
Buyers' Guide (Genium ref. 73) for a list of suppliers.

SECTION ~2. INGREDIENTS -AND HAZARDS/EXPOSURE "LIMITS

M.ctay, Chioroform, CAS No. 0071-55-6

OSHA PELs ACGIH TLVs, 1988-89 _Toxicity Data**
g-Hr TW A: 350 ppr, 15C0 mg/m? TLV-TWA: 350 ppm, 1900 mg/m’ Man, Inhalation, LC,;: 27 g/m’ (10 Mias)
STEL. 450 ppmm, 2450 mg/m’ TLV-STEL: 450 ppm, 2450 mg/m’ Man, Inhalation, TC,: 350 ppm
’ , Human, Orzl, TD, : 670 mg/kg
Rat, Oral, LD_: 10300 mg/kg

*Secsect. 8 K1

*Contact your supplier for specificalions, includi.ng details about inhibitors that can be added to the methy! chloroform product.
*+See NIOSH, RTECS (KJ2975000), for additional data with refercnces to irritative, reproductive, and mutagenic effects.

SECTION 3. -PHYSICAL DATA - "=t - ‘-0 -oee . . :

Doiling Point: 165°F (74.1°C) Molecular Weight: 133 Grams/Moale

Melting Point: -26.5°F (-32.5°C) Solubllity In Water (%): Insoluble

Vapor Density (Alr =1): 4.55 Specific Gravity (H,0 = 1): 13376 at 63°F (20°C)
Y 2por Pressure: 100 Tors at 68°F (20°C) . % Volatile by Volume: Ca 100

Appearance-and Odor: A coloriess liquid; mild, sweclish, pleasant, etherlike odor that may be just perceptible (if unfatigucd) at about 100
ppmin the air., = ' .

Cemments: Small variations in the zbove-noted physical properties are expected because of the various inhibitors that may be included in
the rmethyl chloroform product. ;

SECTION 4. FIRE -AND..EXPLOSION .DATA #idsnagvns ol iden 0 7 ",

Flash Point: None Found | Autoignition Temperature: 998°F (537°C) | LEL: 8.0% viv | UEL: 10.5% vIv
Extinguishing Media: Methyl chloroform does not burn at ordinary temperatures. High-energy sources such as an electric arc or an elevated
temperature are required for ignition of this material. When the source of ignition is removed, methyl chloroform tznds to stop buming. Use
walter spray to cool fire-exposed containers. Use water fog, carbon dioxide, dry chemical, or foam to fight fires involving this material or
pearby fires. Unusual Fire or Explosion Hazards: Methy! chloroform vapor is heavier than air and may travel a considerable distance to 2
low-lying high-epergy source of ignition and flash back 1w its origin. Use care in selecting equipment (ses sect. 5, Commeats). Special Fire-
fighting Procedures: Wear a self-contained breathing apparatus (SCBA) with a full facepiece operaled in the pressure-demand or positive-
pressare mode. ' : 1 - %

SECTION: 5. 'REACTIVITY«=DATA ¢

Stab!lity/Polymerization: Methy! chloroform is stable in closed containers during routine operations. Hazardous polymerization cannot
occur. Chemical Incompatibilities: Methy! chloroform can react dangerously with acetone, nitrogen- letroxide, oxygen (gas or liquid),
sodium, sodiuvm hydroxide, and sodium-potassivm alloys. Conditions to Avoid: Avoid exposure 1o any high-energy source of ignition or to
incompatible chemicals. Hazardous Products of Decomposition: Toxic and corrosive gases such as hydrogen chloride, dichloracetylene,
ctloriae, and phosgerc can be produced by decomposition of methyl chloroform at high temperatures, contact with hot melals, or exposure 10
ultaviolet radiation. Phosgene is usually produced in very small quantities; however, the significant irritzting properties of hydrogen chloride
(the dominant product of decompositior) prevent significaat exposure 1o the phosgene. Comments: This material can be hydrolyzzd by
water o form hydrochloric 2cid and acetic acid. It will react with strong caustics to form flammable or explosive materials. It attacks namral
srhhear. Methyl chlcrofcrm rzquires an inhibitor conteat to prevent Corrosion of metals. When the ighibitor is depleted, this material can - -
deccmpose rapidly ty reaction wu.h finely divided white metals such as aluminum, magpesium, or zinc. Do not use these metals in pressur-
izzd spraying equipment where methyl chloroform is involved. w8 '

SECTION .6. HEALTH HAZARD INFORMATION -.- .=

Czroizogexicity: Methyl chlcroform is not listed as a carcinogen by the NTP, IARC, or OSHA. .

Semmeary of Risks: “Mcthyl chloroform exhibits low oral toxicity. It can defat the exposed skin of workers and cause redness and scaling.
Although methyl chloroform is low in systemic toxicity, itis an anesthetic that is capable of causing death if it is inhaled at concentrations
of 14000 to 15000 ppm. Fatalities that have occurred in poorly ventilated areas such as pits or tanks are atmributed to anesthesia and/or
sersitization of the myocardium 1o cpinephrine. Quick and complete recovery is reported upon prompt removal of unconscious exposed
nerzozs from the zrea of exposure. The TLV-TWA cited in section 2 is set to prevent initial anesthetic effects and/or objections to the

£
e e
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U ‘ No.312 . .o
Material Safety Data Sheet GESTm Py, | TRICHLOROETHYLENE - .

From Genium's Reference Collection B (Revision E) 5

Genium Publishing Corporation
1145 Catalyn Street

" Schenectady, NY 12303-1836 USA Issued: July 1979
(518) 377-8455 Revised: August 1987

SECTION 1, MATERIAL IDENTIFICATION : 234
MATERIAL NAME: TRICHLOROETHYLENE

DESCRIPTION (Origin/Uses): Prepared from sym-ictrachlorocthane by way of eliminating HC] by boiling with lime. o?&

Used 1o manufacthure organic chemicals, pharmaceuticals; in degreasing and dry cleaning: and as a solvent for
fats, waxes, rubbers, oils, paints, varnishes, ethers, and cellulose esters.

QTHER DESIGNATIONS: Ethylene Tiichloride; TCE; Trichloroethene; 1,1,2-Trichloroethylene; HMIS
CyHCl3; NIOSH RTECS #KX4550000; CAS #0079-01-6 H 2
MANUFACTURER/SUPPLIER: Available from scveral suppliers, including: F 1 R 1
Dow Chemical USA, 2020 Dow Cenler, Midland, MI 48640; R I3
Telephone: (517) 636-1000; (800) 258-CHEM PPE™ S 1
COMMENTS: Trichlorogthylenc is a toxic solvent and a suspected occupational carcinogen. * See secl 8 K o0
SECTION 2. INGREDIENTS AND HAZARDS % HAZARD DATA .
Trichlorocthylene, CAS #0079-01-6; NIOSH RTECS 4K X4550000 100 ACGIH Values 1987-83
TV TS0 210 o
= 24 OSHA PEL {986+ "2
ST -
H ci RIOSHREL 1986
, C 10-Hr TWA: 25 ppm
*  The TLV-TWA is set 1o control subjective complaints such as headzche, i-‘"m..nTgrﬁIC{m Dé.'g;
- fatigue, and irrilability. puman, Lral, LUy o 7 g/
**  The TLV-STEL is sclyto prevent incoordination and other beginning ) I'i'amﬁ?‘;l)i“h“h“?“_'crcl.o- g900 mg/m>
ancsthetic effects from TCE. These levels should provide a wide margin uman, Inhalation, TCy ¢ 160 pprv
of safety in preventing liver injury. 83 Min .
*** The OSHA PEL is 300 ppm for 5 minutes in any 2 hours. Humen, Iohalation, TDy 4: 812 mg/kg -

i SECTION 3. PHYSICAL DATA

Boiling Point ... 188.6°F (87°C) Evaporation Rate ... Not Listed

Vapor Pressure ... 58 Torr at 68°F (26°C) Specific Gravity ... 1.4649 at 68°F (20°C)
Water Solubility ... Insoluble Melting Point ... -120.64°F (-84.8°C)
Vapor Density (Air = 1) ... 453 . A Molecular Weight ... 131.40 Gramy/Mole

Appearance and odor:  Colorless, nonflammable mobile liquid; sweelish odor like chloroform.

COMMENTS: TCE is highly soluble in lipids. A high vapor pressure al room lercperature provides the potental for TCE
vapors o conlaminate use arcas,

SECTION 4. FIRE AND EXPLOSION DATA . LOWER UPPER
Flash Point and Method Autoignition Temperature Flammability Limits in Air ' .
Not Listed . " TI0°F (410°C) i % by Volume - . T 8% i 10.5%

EXTINGUISHING MEDIA: TCE has no flash point in a conventional closed tester &t room temperarure, but it is moderately
flammable at higher temperatures. Use dry chemical, carbon dioxide, alcohol foam, or other extinguishing agents suijtable for
the suwrrounding-fire. Z
OSHA Flammability Class (29 CFR 1910.106): Not Regulated

: During fire conditions TCE emits highly toxic and imitating fumes, including )
hydrochloric acid and phosgene. SPECIAL FIRE-FIGHTING PROCEDURES: Wear a self-contained breathing apparatus with a
full facepiece operated in a pressure-demand or another positive-pressure mode. At TCE vapor levels of 300-1000 ppm, fire
fighters who lack the proper respiratory cquipment may experience incoordination and impaired judgment
DOT Flammability Class (49 CFR 173.115): Not Regulated

SECTION 5. REACTIVITY DATA

Trichlercethylenc is stable. - Hazardous polymerization can occur under cerlain circumstances (sez Conditions o Avoid and
Comments, below).

CHEMICAL INCOMPATIBILITIES includc magoesium or aluminum powder, NaOH, KOH, or other stroog alkaline materials.

Reactions with alkaline materials may lead 1o the formation of dangerous explosive mixtures of chloroaceiylenes.
CONDITIONS TO AVOID: Whea TCE is heated (as in the case with vapor degreasers) or cxposed to sunlight, it requires extra
stabilization against oxidation, degradation, and polymerization. It is slowly decompesed by light when rooisL

L include hydrochloric acid and phosgene under cenain conditions at elevated
lemperatures.
COMMENTS: TCE is stable under normal handling and storage conditions, and hazardous polymerization is not expected 1o
occur. However, failure of the stabilizer at elevated temperatures or other extreme conditions may allow polymerization o
take place..

Wity "
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No.312 %87 TRICHLOROETHYLENE

SECTION 6. HEALTH HAZARD INFORMATION o s 2"

Tnchiorcethylene 13 listed as 2 cranogen by the N1P, IARC, aod OSHA. NIOSH recomunends that trichloreethyleae be teated 25 an
cccupaticnal arcinogen. JARC arcinogenic results are animal suspedt, animal positive, and human indefinite. ‘
Meoderate exposures o TCE cause symptoms similar 10 those of alechel inebriatca. Higher conceatntions cause parcatic effects. Ventncular
fibrillation has been cited 25 the cause of death following havy :E'nncuru. TCE-induced he cellular carcipomas have been detected in mice
Junng lests cooducied by the Maticaal Cancer [nsuitute (Chom & Eng Nows 54 [Apxil 5, 1976]:4). Organ systems affected by overexpoase 1o
'} CE are the central pervous system (euphosia, analgesia, aneghesia), degeneratica of the liver and kidneys, the lungx (tach ). beart
(arrhythmia) 2ad skin (irritatica, vesication, and panalysis of fingers when immersed in liquid TCE). Coatact with the liquid defats the sz,
causing topical dermatitis. Cerain people appear Lo expericnce synergistic elfects from TCE exposure concomitant with ex o caffeine,
alechol, and other drugs. When combined wath alechol intake, loxic effects are increased and may cause 3 red, blotchy facial and upper body
rash commenly called “degreaser’s flush.” Other reponted symploms of TCE exposure include abnommal fatigue, headache, irritability, gastric
disturbances, and intcleranez 1o alechol. Toxic effects from lesting of TCE on bumans include hallucination, distoned percepticn, somncicace
(general depressed adtivity), and pundice.  TARGET ORGANS: Respiratory sysiem, central nerveus system, heat, liver, E‘udncy:. and skiz
PRIMARY ENTRY: Ingestion, inhalation, skin coatacl ACLEEE_E&CE: Headache, vertigo, visual disturbance, remors, nausca, vomiting,
dermauus, dizziness, drowsiness, aod imitation to the eyes, nose, and throat.  CHRONIC EFFECTS: None Reported.
AGGRAVATED BY LONG-TERM EXPOSURE: Discases of the liver, Kidneys, lungs, and contral nervous system. FIRST AID: LYE CONTACT:
Immediately flush eyes, including under the eyclids, gently bul thoroughly with pleaty of running water for at kast 15 mimter Get medical

help.®  SKIN CONTACT: Wash thoroughly with soap and water. Remove and launder conlaminated clothing before wearing it again; ckeaa
material from shoes and cquipmeat..Get medial help.® INHALATION: Remove victim to fresh ain restore dnd/or suppont his braathing as
needed. Do not give adrenalin o the vidim. Get medical help.  INGESTION: Call 2 poisen contrel cenler, Never give anything by mouth

10 someone who is unconscicus or convulsing. A professional decision regarding whether o not o induce vomiling is required. Do nat give
adrenalin to the vicim Get medical help.® ’ i

*GET MEDICAL ASSISTANCE = IN IEL.A.NT PARAMEDIC, COMMUNITY. Get prompt medical assistance for further treatmest, chservation,
and support after first aid .

: Workers' responses 1o TCE vary significantly because of many factor, including age, health stanus, cutriticn, 20d intake of
alcohol, caffeine, and medicines. Do pot use these substances before, curing, or after exposure o TCE. If a worker displays 2ay of the
symptoms of exposure 10 TCE, thoroughly investigate all the possible coatnbuting faciors 1o determine, if possible, how much the work
eavironment levels of TCE are respoasible.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES

SPILI/LEAK: Inform safety personnel of any trichloroethylene spill or keak and evacuate the area for large spills. Cleanup
personnel must use respiratory and liquid cantact prolection. Adequate ventiladon must be provided. Coafline the spilled TCE
19 as small 2n arca as possible. Do pat allow it to ruo off o sewers or open walerways. Pick up spilled TCE with 3 vacuur
cleancr or an absorbent such as vermiculite.

DISPOSAL: Coansider reclamation, recycling, or destruction rather than disposal in a landfill.

Tnchicrocthylene is designated as a hazardous substance by the EPA (40 CFR 1164). .

Trichloroethylcoe is reported in the 1983 EPA TSCA Iaventory.

EPA Hazardous Waste Number (40 CFR 261.33): U228

EPA Rcportable Quantity (40.CFR 117.3): 1000 lbs (454 kgs)

Aquatic Toxicity Rating, TLm 96: Not Listed

SECTION 8. SPECIAL PROTECTION INFORMATION

ey

GOGGLES: Always wear protective eycglasses or chemical safety goggles. Follow the cye and face protection guidcelines of
29 CFR 1910.133. GLOVES: Wear impervious gloves. RESPIRATOR: Use a NIOSH-approved respirator per the NIOSH
Guide to Chemical llazards (Genium ref, 88) for the maximum-use concentrations and/or the exposure limits cited in section 2.
Follow the respirator guidclines in 29 CFR 1910.134. Any detectable concentration of TCE requires an SCBA, full facepicee,
and pressurc-demand’positive-pressure modes.  WARNING: Air-purifying respirators will pal protect workers (rom oxygen-
delicient aLmospheres. : Wear rubber boots, aprons, and other suilable body prolection appropriale o
the exisling work cnvironmeot.  VENTILATION: Install and operale general and local exhaust ventilation systems of
sufficient power lo maintain 2irborne concentrations of TCE below the OSHA PEL standards cited in section 2

: Make eycwash stations, washiog [acililies, and salety showers available in areas of use and handling. Contact

lenses posc a jal hazard; soft lenses may absorb imitants, and all lenses concentrate them. QTHER SPECIAL

mﬁﬂ&mwm@ Because of the unresolved controversy about the cartinogenic status of TCE, all

cxisling personal protective equipment and enginecring lechnelogy should be used lo prevent any possibility of worker

contact with this material. ) . ’ x)

COMMENTS: Practice good personal hygicoe. Keep material off of your clothes and equipment. Avoid transfer of material

gmngnndgs tglmgum while cating, drinking, or smoking. Adhere lo the sanitation requirements of 29 CFR 1910.141 and
9C 1910.142. '

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

STORAGE SEGREGATION: Prevent TCE from coming into contact with strong caustics such as NaOH; KOH; chemically
active metal like Ba, Li, Na, Mg, Ti; and powdered aluminum or magnesium in acidic solutions. SPECIAL HANDLING/
STORAGE: Store this material in a cool, dry, well-ventilated area. Avoid clevaled temperamres because products of loxic and
corrosive decomposition from TCE may form. Monilor the level of any stabilizer componest that may be added 1o the TCE.
(Consult the technical data from the supplier 1o determine the specifics of any added stabilizer.) If applicable, follow the
supplier's recommendation concerning proper rotation of stock, shelf-life requircments, and Jevels of stabilizers.
ENGINEERING CONTROLS IN THE WORKPLACE: Avoid collecting aluminum [incs (very small particles) or chips in 2 TCE
vapor degreaser. Monitor TCE stabilizer levels regularly. Only trained personnel should operale vapor degreasers.
TRANSPORTATION DATA (per 49 CFR 172.101-2): .

DOT Hazard Class: ORM-A DOT ID No. UN1710 IMO Class: 6.1
IMO Label: St Andrew's Cross (X)* : DOT Shipping Name: Trichlorocthylene DOT Label: None
* Harmful - Stow away from foodstufTs (IMO Label, Materials of Class 6.1 Packaging Group I11).

References: 1-9, 12, 14, 21, 73, 87-94. PI
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MATERIAL SAFETY DATA SHEET ¢ weos s S0

GEN]UM PUBLISHING CORPORATION . Rcvis‘ion i
45 CATALYN ST., SCHENECTADY, NY 12303 USA (518) 377-8854 S P

il

’ . er
- »m Genium's MSDS Collection, 10 be used as 2 reference. Septemb

JECTION 1. MATERIAL IDENTIFICATION L — '

MATERIAL NAME: METHYLENE CHLORIDE (Revision E)
THER DESIGNATIONS: Dichloromethane, FREON 30, Methane D
ANUFACTURER/SUPPLIER: AvailableE from many suppliers., including;
Dow Chemical USA :
© 2020 Dow Center
Midland, MI 48640
(517) 636-1000 .

SECTION 2. INGREDIENTS AND HAZARDS % HAZARZ =~

(ETHYLENE CHLORIDE . ca 100| 8 hr TWA: IQZ;
H_?em _or_330 mg/m’’
X - Human, Inhal=<=

"/x ]
-
2 & TCLo: 500 pr= - T

< ry s
X (757 -87 SOperm ey _(Blood effesz
| *- ACGIH TLV/THA >E6) - fTA PEL is 500 ppm with a ceiling of 1300 ang TCLo: 500 p= =
(CNS effect:

ichloride, CHZCI,:; CAS#75-05-2.

a permissible peak exposure of 2000 ppm for § minutes per any two-hour

iod. o SOUN ppR SRR S TEEEmR AR T oy et
perio ; Rat, Oral: =
NIOSH recommends a 10 hr. TWA or 75 ppm with a ceiling concentration of 2000. mg/kg

500 ppm (15 minute TWA). NIOSH also warns that toxic hazards associateq.

with exposure to methylene chloride are increased by the Eresence of
21cohol” and/or carbon monoxide and by heavy labor and smoXing. —_

| SECTION 3. PHYSICAL DATA
Boiling point, 1 @tm ....c.eocrenanees 104°F (40°C) Specific gravity, 25/25C .... 1.32
Yapor pressure @ 20°C, maHg < .oeeen-- 340 Volatiles, % coueesvocacsance ca 100
Vapor density (ALT=1) teevuoconcnnnne 2.9 Evaporation rate (CCila=1) ... 1.47
Solubility in water, wt. % @ 20°C ... 1.6 Freezing point ..... ceeeaanas -140.58%
Molecular weight .....c-le-ns 84.94

PR
iR

IAP?EARANCE & ODOR: Colorless liquid with a penetrating ether-like, swectish odor. The unfatigus:
. threshold for 100% of test panel is 214 ppm.

‘ SECTION 4. FIRE AND EXPLOSION DATA Low= = .
T Flash Point and Method 2 Autoignition Temp. Flammability Limits in Air
Nome (T.C.C.)  -L  "1031°F (555°C) . Vol % at 100°C in 0~ 12 —
Use s==— =

dia that are appropriate for the surrounding fire.

EXTINGUISHING MEDIA: Use extinguishing me
d, methylene chloride forns weakly combustibl: &7/ -

to cool fire-exposed tanks/containers. When heate
air. It will form flammable and explosive mixtures in an o
a high vapor pressure; when spilled, its vapor concentration i
methylene chloride may rupture violently during a fire. , s S

and full protective

xygen-enriched atmosphere. Methylens ——
n air may increase rapidly. Cont———

Firefighters should wear self-contained breathing apparatus with face piece
Vapors of methylene chloride can flow to low-lying areas. . i

SECTION 5. REACTIVITY DATA .

This material is stable at room temperature under normal storage and handling conditions. It deoer ===
go hazardous polymerization. Methylene chloride is incompatible with alkall metals including s=—
potassium alloy, finely povwdered aluminum and magnesium, n-Methyl-n-nitroso-urea, and potassiiz ==/
and potassium tert-butoxide. Contact with these materials may csuse violent reaction or exples—
longed exposure 10 water may cause.noticeable hydrolysis to hichly corrosive hvdrochloric acid = = °
re is above 60°C. Avoid contact with oxidizing agents and caustics. In orgaric-enriched a2Tme=——=
Twhen heated (>100°C) vanors may be readilv ignited. Evpasurs to high temperaiures (from open I=
surfaces, welding arcs, etc.) can produce corrosive and toxic thermal oxididative decompositior —
snch as hydrogen chloride and small quantities of phosgenc. : —

GENIUM *_—-

Wc—mm.mnmmc«wﬁm
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", Revised: 9/8S

MSDS'I 310 lesued " METHYLENE CHLORTDE (Rev. E)
'ECTION 6. HEALTH HAZARD INFORMATION TLY 100 ppn (see Section 2)

Hethylene Chloride enters the body mainly by inhalation and skin absorption. Vapors of methylene chloride
"¢ narcotic and may cause toxic encephalopathy. Excessive inhalation of vapor (300-700 ppm for 3-§ hrs.)
utes slight loss of coordination and equilibrium, Symptoms of overexposure can also include dizziness,

--us2a, tingling of extremities, stupor, lethargy, convulsions and diminished vision. Severe exposures =ay

Tause unconsciousness and death. Symptoms of overexposure to methylenc chloride are usuzlly delayed in onset.

e liquid is irritating to the eyes and m3ay cause burns if not Promptly removed. Prolonged or Tepeated con-
ct with the skin emay cause redness, irritation, dermatritis, frostbite or burns. It may be absorbed through
¢ skin in toxic amounts. Ingestion of methylene chloride causes irritation of the gastrointestinal tract

and syrptoms resembling those from inhalation of vapor. Long-term exposure to mild or moderate doses of

~=thylene chloride may cause delayed onset (24-48 hrs.) of dizziness, headache, mental confusion, slurred
eech, double vision and sleeplessness. Medical Tecovery may be slow. NOTE: Methylene chloride is stored ird
dy fat and metabolizes to carbon monoxide, which increases and sustaimarboxyhémglobin levels in the

vlood, reducing its oxygen-carrying capacity. It may damage the liver, kidneys, or blood. Alert pedical

2rtendants to its secondary hazard. .

FIRST AID: EYE CONTACT: Promptly flush eyes, including under eyelids, with Tunning water for at leasc 15§
minutes. Get medical attention if irritation persists (in-plant, paramedie, or commmicy). SXIN CONTACT:
Flush exposed area with water while Temoving contaminated clothing. Get medical attention if irritation
persists. INHALATION: Remove to fresh air. Restore and/or support breathing (O therapy) as required.
Keep warm and at rest. Get medical help. Advise physician not to use adrenalin, INGESTION: Gat prompe
medical help! Do not induce vomiting. If vomiting occurs spontaneously, position victim's head below
trunk to resist aspiration hazard. Advise physician not to use adrenalin.

>ECTION 7. SPILL, LEAK AND DISPOSAL PROCEDURES i

»Tify safety personnel of large spills or leaks. Remove all sources of heat and igniticn. Provide maximu=

" 4piosion-proof ventilation. Evacuate all personncl from the area except for these involved in clean-up.
aove leaking container to safe place if feasible. Absarb small spills with an absorbent material such as
:per tovwel or vermiculite. Evaporate off solvent in an exhaust hood and place absarbent in a closed
nidiner for disposal. Dike large spills and collect for recovery ot disposal. Pick up residue with
hrorbeat (as with small spills) or flush to ground (not to sewer) to cvaporate. Clean-up personnel should
*ar respiratory equipmen<.and protective clothing to prevent inhalation of vapor and contact with skin/eyes,
3POSAL: Reclaim waste solvent by filtration and distillation procedures. Place in closed containers for
As_po;-a_l by a licensed contractor, or burn in an approved incinerator. it

wthylene chloride is designated as a hazardous waste by the EPA. The EPA (RCRA) H.W. No. is 080 (40CFR261).

>ECTION 8. SPECIAL PROTECTION INFORMATION

rovide general and local exhaust ventilation (explosion-proof) to mect TLY requirements. Floor level venti-
ation and sump ventilation may also be necessary. For emergency or non-routine exXposures, wear an appro-
ciate N10SH-approved respirator. All electrical service in use or storage areas should have an explosion-
roof design. When handling liquid, wear neoprene, PVA, or vitron gloves and safety glasses. In case of leak
= spill or unusual handling where repeated or prolonged contact may occur, use protective clothing, apron,
;oots, and splash goggles or face shield as necessary. Remove contaminated clothing promptly and do not reuse
1til ic has been properly laundered. Eye wash stations and safety showers should be readily available in use

1d handling areas. Contact lenses pose a special hazard; soft lenses absorb; all lenses concentrate irritantd.

JTE: CO and CH,Cl; content of workplace air are additive and both must he monitored where methylene chloride
:‘_Egsures occur. Prep‘la.cement and annual physical exams should emphasize the nervous and respiratory systenss
tiver, kidneys, skin, eres and carboxyaemoglobin levcls. Those with a history of czrdiovssculzr discasce or
mo are heavy drinkers or smokers should avoid exposure to this material.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS

tore in closed containers in a cool, dry, well-ventilated area away from combustibles and sources of heat
ad ignition. Open containers slowly and with caution. Protect containers from physical damage. Xeep
ontainers and storage tanks free of water and moist air. Be careful when handling this compound. Use only
ith adequate ventilation. Don't breathe vapors. Avoid contact with eyes, skin and clothing. When methylene
dloride vapors are drawn into the combustion chaaber of 3 space hcater, severe corrosion damage to the heat-
r can occur, even at levels well below the TLY. LARC Review (1979) listed animal carcinogenic detersination
:+ indefinite. A substantial risk notice to EPA (TSCA, 8e) reports a2 high incidence of lung and liver tumors
n mice in long-term inhalation studies at 2000-4000 ppa (1984, preliminary).

JT CLASSIFICATION: ORM-A DOT 1.D. No. UN1593 LARCL: None {or St. Andrew's Cross)

MO CLASS: 6.1
IXTASOURCE(S) CODE (Scc Glossary) 1-12, 14, 16, 23, 25, 31, 34, 37, 38, 47, 48.R.

. APPROVALS. %‘O Recroces, 11/35
Jlgurramis 2 w tu midicy of wiarngms deves kot perch "o p -y y oy ey
sy sy oot gt elalic i oy poges i INDUST. HYGIENEJSAFI%‘Y_%‘L}//. 25
M-hw-ﬂ:qnuuqd-hmhmm-p«h—v'l-—tm ——
e MEDICAL REVIEW: C\_ﬁ . [ ) e S

A SASIM GENIUM PUBLISHING Copyright © September 1, 1985
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Material Safety Data Sheet No. 313

From Genium's Reference Collection
. Genium Publishing Corporation %&iﬁ%};om
1145 Catalyn Sireet Issued: November 1978

Schenectady, NY 12303-1836 USA
(518) 377-8855

SECTION 1. MATERIAL IDENTIFICATION R T T M X &1

Material Name: PERCHLOROETHYLENE ) (o>
LY

cenium pususHinG corp. | Revised: August 1988

Description (O rl.gln/Uses): Used in commercial dry cleaning and metal-degreasing operations;
used to a lesser extent in home products and in velerinary anthelmintics (worming).

; i NFPA
Other Deslgnations: Ethylene Tetrachloride; Tetrachloroethylene; C.Cl,; CAS No. 0127-184 H ?
Manufacturer: Contact your supplier or distributor. Consult the latest edition of the Chemicalweek F 0 R1
Buyers’ Guide (Genium ref. 73) for a list of suppliers. R 1 1.3
: PPG* S 2
*See secl. 8 K 0
SECTION 2. INGREDIENTS AND HAZARDS To EXPOSURE LIMITS
Perchloroethylene, CAS No. 0127-18-4 4 Ca 100 OSHA PEL
8-Hr TWA: 100 ppm
Ceiling: 200 ppm
Cl Cl Maximum Peak above the Ceiling: 300 ppm
Ny / for 5 min. in any 3 Hrs
- . . C=2¢C ACGIH TLVs, 1987-88
T/ \ . TLV-TWA: 50 ppm, 340 mg/m’
Cl Cl TLV-STEL: 200 ppm, 1340 mg/m’
: Toxlclity Data™
i Human, Inhalation, TC,_: 96 ppm/7 Hrs
*Sce NIOSH, RTECS (No. KX3850000), for addijonal data with references to
reproductive, irritative, tumorigenic, and mutagenic effects.

SECTION 3. PHYSICAL DATA . - ,
Boiling Point: 250°F (121°C) Water Solubility (%): Insoluble
Specific Gravity (H,0 = 1): 1.623 Molecular Weight: 166 Grams/Mole
% Volatile by YVolume: 100 Vapor Pressure: 19 Torrs at 77°F (25°C)
Yapor Density (Alr = 1): 5.83

Appearance and Odor: A clear, colorless liquid; ethereal odor.

SECTION 4. FIRE AND EXPLOSION DATA = - & =~ LOWER UPPER
Flash Point and Method Autoignition"l‘empcramre Flammability Limits in Air
* s % by Volume . »

Extinguishing Media: *Perchloroethylene doces not burn. Use extinguishing ageats that will put out the 'surroundiag fire.

Unusual Fire or Explosion Hazards: Perchloroethylene vapor is heavier than air and it collects in low-lying areas such as sumps,
wells, and underground piping systems. Enter these low-lying areas with appropriate caution.

Special Fire-fighting Procedures: Weara self-contained breathing apparatus (SCBA) with 2 full facepiece opcm;:d in the pressure-
demand or positive-pressure mode. Use care in selecting safety equipment (see sect. 5, Conditons o Avoid).

SECTION 5. REACTIVITY DATA

Perchloroethylene is stable in closed containers during routine operations. It does ot undergo hazardous polymerization.

Chemical Incompatibilities: Hazardous chemical reactions involving perchloroethylene and barium, beryllivm, or lithium are reported
in Genium reference 84, page 491M-208.

Condltions to Avoid: Prevent contact with incompatible chemicals. Avoid exposure to direct sunlight. Moaitor the stabilizer level in the
perchloroethylene product; get specifications from your supplier for the proper ichibitor levels. This material forms hydrochloric acid (HCI) if
the inhibitor level becomes too Jow. Do not mix perchloroethylene with caustic soda or potash. This material may degrade or attack rubber
and some plastics and coalings, so select protective gear and handling equipment carefully.

Hazardous Products of Decomposition: Although perchlorocthylene itself does not burn, it can be very hazardous in fires because of
thermooxidative degradation at high temperalures to very loxic phosgene and corrosive hydrogen chloride. Electric arcs and
perchloroethylene vapor may also produce these products of hazardous decomposition.

- Copyright © 1983 Gemium Publishing Carpenition.
Any ecemesercial nse or reprcduction without the publishers permission & prohibited.



""5.313 PERCHLOROETHYLENE 8/83

CETION G PHEATLTH:HAZARDINEORMATIO
Perchloroethylene is not listed as a carcinogen by the NTP, IARC, or OSHA.

immary of Risks: Pcrchlc;roclhylcnc affects the central nervous system (CNS), causing' incoordination, headache, vertigo, light
uarcosis, dizziness, unconsciousness, and even death. All of these can occur as the level and duration of exposure continues. -

- ledical Conditlons Aggravated by Long-Term Exposure: Noocreported. Target Organs: CNS, eyes, skin.
rimary Entry: Inhalation, skin.  Acute Effects: Irritation of the skin, eyes, and upper respiratory tract (URT); CNS effects.
<hronic Effects: None reported.

TIRST AID :
yes: Immediately flush eyes, including uader the eyelids, geatly but thoroughly with plenty of rumming watzr for at least 15 minutes.
okin: Immediately wash the affected arca with soap and water. 3
Inhalation: Remove the exposed person to fresh air; restore and/or support his or her breathing as needed.
“agestion: Never give anything by mouth to someone who is uoconscious or convulsing. Do not induce vomiting.

GET MEDICAL EELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek prompt
medical assistance for further treatment, observation, and support after first aid.

SPILLE,; DEAK ANDIDISEOSAT#PRO CEDURES A
Spill/Leak: Notify safety personnel, provide ventilation, and climinate all sources of iguition immediately. Cleanup personnel need
-rotection against contact with and inhalation of vapor (see sect. 8). Contain large spills and collect waste or absorb it with an ipert
saterial such as sand, earth, or vermiculite. Use nonsparking tools to place waste liquid or absorbent into closable containers for disposal.
..eep waste out of scwers, watersheds, and walerways.  Waste Dlsposal: Contact your supplier or a licensed contractor for detailed
recommendatiods. Follow Federal, state, and local regulations. °” —_—
QSHA Designations -
\ir Contaminant (29 CFR 1910.1000 Subpart Z)
~PA Designations (40 CFR 302.4) -
RCRA Hazardous Waste, No. U210
~ERCLA Hazardous Substance, Reportable Quantity: 1 1b (0.454 kg), per Clean Water Act (CWA), section 307 (a) and Resource
ooservation aod Recovery Act (RCRA), section 3001

“SECTIONBZSPECIAT PROTECTIONINEORMATION =

ECTIONZ

frg
e

AR

.

Goggles: Always wear proteclive eyeglasses or chemical safety goggles. Where splashing of perchlorocthylene solution may occur, wear
. full face shieldssplash guard. Follow OSHA eye- and face-protection regulations (29 CFR 1910.133). Respirator: Consult the
JIOSH Pocket Guide to Chemical Hazards for general recommendations on respirator protection. Follow OSHA respirator regulations
(29 CFR 1910.134). For emergency or nonroutine use (e.g., cleaning reactor vessels or storage tanks), wear an SCBA with a full facepiece
aperated in the pressure-demand or positive-pressure mode. Warning: Air-purifying respirators will not protect workers in oxygen-
leficient atmosphercs. Other: Wear impervious gloves, boots, aproos, and gauntlets, elc., to prevent prolonged or repeated skin contact
with perchiorocthylene. Suggested material includes polyvinyl alcohol, polyethylene, or neoprene. Leather shoes are also appropriate.
Ventilation: Install and operate general and local ventilation systems that are powerful enough to maintain airborne levels of perchlo-
-oethylene dust below the OSHA PEL standard cited in section2. Safety Statlons: Make eyewash stations, washing [acilities, and
;afety showers available in areas of use and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses
mnay absorb irritants and all lenses concentrate them. Do not wear contact lenses in any work area. Remove contaminated clothing and '
launder it before wearing it again; clean this material from shoes and equipment. )
Comments: Practice good personal hygiene; always wash thoroughly after using this material. Avoid transferring it from your hands to
your mouth while eating, drinking, or smoking. Do not cat, drink, or smoke in any work area. Avoid inhaling perchloroethylene vapor.
Select safety equipment carefully (see sect. 5, Conditions lo Avoid). '

[ “SEGTION:9ESPECIALPRE CAUTIONSYAND:COMMENTSHaE

Storage/Segregation: Store perchloroethylene in a cool, dry, well-ventilated area away from barium, beryllium, and lithium.

Special Handling/Storage: Prolect containers from physical damage. Fit all holding tanks with an air-drying venting system that
prevents moist air from entering the tank and allows for perchloroethylene vapor expansion and contraction; airtight storage facilities are
pot recommended. Aluminum is not recommended for storage facilitics. . .

Transportation Data (49 CFR 172.101-2)

DOT Shipplng Name: Tetrachloroethylene DOT Lsbel: Neoe IMO Label: Saint Andrew’s Cross (X)*
DPOT ID No. UN1897 DOT Hazard Class: ORM-A IMO Class: 6.1 .- W
sHarmful-Stow away from Foodswffs (Materials of IMO Class 6.1, Packaging Group III).

|
'
i
|
|
{

References: 1, 12, 73, 84-94, 100, 103.

Judgments as to the suitability of information harein for purchaser’s purposes are

necessarily purcthaser’s responsibility. Therefore, although reasonable care has Prepared by PJ IgOC., BS
beea taken in the preparation of such informatica, Genium Publishiag Corp. . . - B

extends no wamantiex, makes po representations and assumes £o respootidility Industrial Hygiene Review: DJ Wilson, CTH
21 to the aczuracy or suitability of such informatioa for application o - ) . .
purchaser'’s intended purpeses of for consequeaces of ils uze. 2 Medical Review: MJ Hardies, MD

Copyrigtx © 1988 Gearam Publiahing Cerponatio.
© Aay ial 03e o¢ FEpE wathout the publishery permasica is prohubited.

jr—
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Material Safety Data Sheet i v, |03 ,
Genium Publishing Corporation - "8 - B | TRICHLOROTRIFLUOROETHANE - . -
S "h . 1 145 gam%osgtiétBG US . PR = g . ) ' -
chenectady, NY 1 - A E: T . Ean
: (518) 377-8855 Mo SO Issued: February 1986
SECTION 1. MATERIAL IDENTIFICATION — . 19
MATERIAL NAME: TRICHLOROTRIFLUOROETHANE _
OTHER DESIGNATIONS: 1,1,2-Trichloro-1,22-Trifluoroethane, FCI,CCCIFa; CAS #0076-13-1. E_M}S
Mz All registered, AI?KLONE P-113 (Alpha Metals); BLACO-TRON TF (Baron-Blakeslkee); g % Not Found
FREON TF, FREON 113 (du Pont); FRIGEN 113TR-T (Hoechst AG); GENETRON 113, GENESOLV D PéE: »

(Allied Corp.); ISOTRON 113, REFRIGERANT 113 (Peaawalt Corp.); UCON 113 (Union Carbide). * See Sccl. 8

MANUFACTURER: Available from many supplicrs, including: SCM Specialty Chemical, PO Box 1466,
Gaisesville, FL. 32602; Telcphone: (800) 3316313 .

SECTION 2. INGREDIENTS AND HAZARDS : T HAZARD DATA
TRICHLOROTRIFLUOROETHANE ca 100 | &-hr TWA 1000 ppm or
7600 mg/m3*

.| Human, Inhalation, TCLo: 4500 ppm
'| (Central Nervous System)

* Cumreat OSHA PEL and ACGIH (1985-86) TLV. -
Rat, Cral, LDLo: 45 mg/kg

SECTION 3. PHYSICAL DATA

Boiling Point, 1 atm ... 117.6"F (47.6°C) Specific Gravity (20v4°C) ... 157
Vapor Pressure @ 70°F, mm Hg .. 285 Volatiles, % ... ca 100

Vapor Density (Air = 1) ..ca 6 Evaporation Rale (Acetone = 1) .. 0.45
Solubility in HoO @ 70°F, % ... 0.028 Melting Point ... -35°C 1o -36C

Molecular Weight ... 187.39

Appesrance gnd odor: Clear, colorless liquid with a slight ethereal odor whose recognition threshold (100% of test panel for
UCON-113) is 135 ppm i air. (Vapor may be detected below 50 ppm, unfatigued.)

SECTION 4. FIRE AND EXPLOSION DATA ..~ : _ LOWER| UPPER
Flash Point and Method | . . Autoignition Temp. . - - | ‘Flammability-Limits In Air _ .
NA . NA ‘ - NA NA NA

EXTINGUISHING MEDIA: Use whatever is 2ppropriate for surrounding fire. This is a ponflammable material Vapors are five
times heavier than air. High concentrations may tend to accumulate in low-lying areas. Very high concentrations can dilute
available oxygen in the air below levels necessary 1o sustdin life, °

Fire fighters should wesr sclf-contained breathing apparatus and fully protective clothing against suffocating vapors a0d loxic
and corrosive products of decomposition.

:SECTION 5. REACTIVITY DATA: 2~ 7% T mgi oo - o oF Lo

This is 2 very stable material in closed conlainers at oo temperanire under pormal storage and handling conditions. It does
Dot undergo hzzardous polymerization, == - ... . . S s R :

Prevent exposure to alksli or alkaline earth metsls such as sodium, potassium, ete. Aluminum, zine, magnesivm, md o
beryllium may also be reactive, especially in the fincly ground or powdered statz or at high temperatures.

Thermal-oxidative degradation can produce toxic and comosive materials such 2s halogens, halogea acids, and carbonyl
halides,

mutvmu { &m poblsber') pecrdmsion b prohiad,

31.
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No. 314 2/86 TRICHLOROTRIFLUOROETHANE

SECTION 6. HEALTH HAZARD INFORMATION [TLV. .0 % e iin Sy, e

RS

High concentrztions of trichicrotrifluorethane vapors may cause asphyxiaticn due to dilution of tvzﬂxblc oxygcn io air bclow )
levels necessary to sustain life. Exposures greater than 2500 ppm ¢an produce central pervous system depression, with
psychological and psychomotor interference (disorientation and incoordination). Syrptoms can include lightheidednese,
giddiness, disoriegtation, shortness of breath, and possible cardiac arrhythmias. Vapors may have little or no effect on the
eyes, but liquid contact may cause irritation and mild conjunctivitis, Repeated or prolonged contact with skin mzy cause
defartting and possible dermatitis, e

Trichlorotriflucrethane has pot been listed 25 a carcinogen by the NTP, IARC, or OSHA.

FIRST AID: EYE CONTACT: Flush thoroughly with ruming water for 15 minutes (including under eyelids). SKIN
CONTACT: Remove contaminated clothing. Flush affected area with water. Treat for frosthite if symptoms are present,
INHALATION: Remove W fresh air. Restore and/or support breathing as needed. If products of thermal-oxidative
decomposition (see Sect. 5) have been inhaled, observe victim for signs of pulmonary edema.  INGESTION: Sesk phymzn
Seek prompt medical assistance for further treatment, observation, 2od support.® DO NOT USE epinephrine or similar drugs,
for they can produce cardiac arrhythmias, including ventricular fibrillation. -

* GET MEDICAL HELP = In plat, paramedic, community.

SECTION 7. SPILL, LEAK, AND DISPOSAL PROCEDURES: * s - s s e puaeinigd

Notify safety persounel of leaks or spills. Remove sources of heat or ignition. Provide adequate ventilation. Clesup
personnel 1o use self-contained respirator and protective clothing. Stop leakage if possible; remove leaking containess to
safe area for discharge and allow to evaporate in an area remote from buildings and people.  Residues or small spills can be
pnckcd up with an absorbent (vcnmcuhu: dxy sand) and placed in 2 coversd metal contaimer for disposal.

DLSM Material e be rcclmncd by filtration and duullmon process or disposed of by z licensed solvent waste
disposal firm. Avoid discharge to enviroament when possible. Return scrap 10 suppiier, if possible. Follow Federal, state,
and local regulations.

SECTION 8. SPECIAL PROTECTION INFORMATION fapel i Ly ey

,II:%.

Provide adequaté mechanical ventilation to keep vapors below the TLY level. Supply ventilation for sumps znd low-lying
arcas where the dense vapors of this material may collect  Local exhaust should be used where large amounts are released.
Use approved self-contained or air-supplied breathing apparatus aod lifelines for emergencies. Use chemical safety geggles
and/or face shield 1o prevent liquid contact with eyes where splashing is possible. Wear ceoprene or polyvinyl alcohol
gloves and clothing appropriate for the work situation to minimize skin contact with liquid.

Eyewash stations znd safety showers should be readily accessible near meas of use.

Contact lenscs may pose a special hazard; soft kenses may absorb and all lenses conceatrate irritants.

Vaporization of excessive amounts can displace oxygen pecessary for breathing zod may cause suffocation when used in
confined spaces or areas withoul ventilation.” Make sure that confined or enclosed spaces are safe prior o entry.

SECTION 9. SPECIAL PRECAUTIONS AND COMMENTS = - w @ %~ ¢ moiiee i .

Store in closed, steel, containess in a cool (below 125°F), dry, well-ventilated zrea away from open flame, arc welding, and |
high-temperature surfaces. Protect coatsiners from physical dumage. High-density vapors may displace air'and present m’
asphyxiation hazard. Concentraticns well below the TLV level can damage space heaters when drawn into the combustion
chamber. Heater should have Independeat air supply.

Prevent skin and eye coatact with liquid. Avoid inhalation of vepors. Products of thermal decompositica cxn form halogea
acids that have very sharp, stringent effects and can be detected by odor. Such odor is a hazzrd warning; whea detecied,
xm.rmdmr.ly evacuate and veatilate the grea. Monitor hxlocn‘bons md oxygen levels in the work ares.

D:.uSmrcc(z)Codc‘ 1,2,4,7,8, 12,212638 47, 82, &4, CK e S 3

:mpmu.mmuumrydarmmmw: Approvals %‘O@K_emm G/36

ire secrssarily purchasers’s respoos rosscoable Cxrs

10 the acomcy o musbdity of n{mmru-pp(k:.buw hamex’s
intended purposas of for cocsaquances of X use. a Medical Review

mmm:&%xﬁ%&* S | Tndust. Byplabsatety D7) ¢ /o
P N\

o Wﬂw#hw Copyright © February I,ng'%— qﬁt
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APPENDIX E

Accident Investigation Form
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APPENDIX A-4: ACCIDENT/INCIDENT (NEAR MISS) REPORT FORM

Employee’s Name: D.O.B.

Address: D.O.H.
SS#

Job Title: Supervisor's Name:

Office Location:
Location at Time of Incident:
Date/Time of Incident:
Project Name:
Project Number: Project Mgr.

Describe clearly how the accident occurred:

Was incident: Physical Chemical
Parts of body affected - Exposure: Dermal
' right left Inhalation
' Ingestion
Witnesses: 1) 2)

Conditions/acts contributing t0 this incident

Managers must complete this section:
Explain specifically the corrective action you have taken to prevent a recurrence:

Did injured go to doctor: Where:
) When:

Did injured go to hospital: Where:
When

Signatures:

Employee Reporting Manager Health & Safety Representative

Date Date Date
Accidents must be reported immediately; this form must be completed, signed and returned to the

Health and Safety Representative within 24 hours. The Health and Safety Represemtative will
forward a copy to Corporate Health and Safety.

Revised 5/92
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Vapor Monitoring Forms
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Project Name:

Project Number:

Contaminants:

Date

lonization Explosimeter
Detector Reading
Reading

FID PID | %LEL | %0,

Radiation
Montor
Reading

mR/hr




Project Name:

| Project Number:
Contaminants:
lonization Explosimeter | Radiation |
l Detector Reading Monitor i
Date Time Reading Reading Location Purpose Initials :
. FID | PID | %LEL | %0, | mR/hr |




4'.*‘4:«.\. Lol

Project Name:

i N o
y%whh%wmﬂ ECHNOL!
APOH MONITOHING F

Project Number: '
Contaminants:
lonization | Explosimeter | Radiation |
Detector Reading Monitor
Date Time Reading Reading Location Purpose Initials '
FID | PID | %LEL | %0, | mR/hr i
i
: = == i
['
-
i {
i
‘ |
|
l
|
||
I
|




APPENDIX G

Confined Space Entry Permit
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OUNDWATER TECHNOLOGY, INC.

Confined Space Entry
Hazard Analysis Form

Site Name:

I

Site Address

CSE Name/Number:

} CSE Definition:

OO0

Vault d Tank/Vessel
Pit D Trench
Other

CSE Dimensions:

1 -

Length =

Sketch:

i Width

Depth

Potential hazards within space:

Other CSE Hazards:

Tasks/Activity/Reasons for Entry:
| O well Gauging O Oxygen Deficiency U oifiicult access/egress :
O Bailing Product J combustible Vapars ] Energy/isolation L
f Cd Pump Maintenance 0 Toxic Vapors ] prone to floedinig
1O wel Sampling O Engulfment Ol Slippery surface
[J Product Recovery O Hot sun’aces (i.e., pipes)
| O 3 Check !ubu__ I-O/FO st
) be Wawu/ v sid o Cs.
i . **FOR-USE BY AUTHORIZED CSE:SUPERVISOR**
: - . Confined Space Entry-Classification:"
| Class I Requirements:
Class ll )
‘ Class Hl ) g
I Completé&m‘ g
I} ' “ g I : s : T
Réeviewed: by ;
o 0 T T _J




N/A Yes N/A
(1 Entry arca is free of debris and cbjects [ [1 Non-sparking tools uscd
(] Warning darriars anc signs are in place 11 {1 Low valtage (fess tran 25v) licnung usec
() Atmospheric moaitoring coanducted {4 [1 Elactrical equipmaent rated ior explosive 2tmasgheres
(1] All hazardous lines have been isclated [1] [ No comgrassec gas cyhnders is the confined space
(1 Hot vsor« permit atached [1 &) Host employer and/or ceniraciers notified
[ All enargy sources have been Iccked outtagged out [1 [ Entry and emergency prececures have Seen reviewed
(] The confinea space has bheen drained and ilusheg [1 [ All personnel have been traine2 (classroom/exercise)
] Forced air or exhaust venulation is provided )| ] All gersonnel have Seeninicrmec of gotenlial nazards
1] Elecincal 2quipment is properly grounded (1 (1 ARancan: staticned a2t entranse 2nd Froperny nsoecies
{1 Greund fault circuit intersugters (GFCI) provided {1 [1 Rescue equipment ¢n locaiion anc reacily accessible
~»QTECTIVE EQUIPMENT - - =
No Yes Mo Yes Mo
[ Harg Hat [1 {1 Pretaciive clothing {] {1 Communications Sewcment
[ Eye/Face Protect. [1 {1 Hearing preteciicn Hl | ] venulatica te previce fresn an
. {1 Sceis (1 {1 Petrieval Conce/Tnzed [1 {1 Respirater (tyge)
j @] Gloves | i1 rarness anc u'eling [] () [e3
mosznere | AcZeptzale enuy Zrter Time ans Maasurement ;
Testi{s! iz =2 1aken’ Cznaiticns }
¥easg No .
- Ailcwiaale Limits .!
i
wgen 16.5% - 22.0% )

permit must be completed prior to entering any confined space and is ONLY VALID FOR THE DATE AND TIME INDICATED ON THIS FORM.

CONFINED SPACE ENTRY PERMIT

HSPP. 11
Rev. 1/94

procedural requirements contained in Groundwater Technology, Inc. Health & Safety Policy & Procedure No. 11 must be followed.

" 2 event a confined space emergency situation develops and rescue is required, notify the following appropriate emergency services:

-.ulance

~=ose of entry:

-

Fire:

Palice:

mospgheric Hazards:
.ysical Hazarcs:

NTRY REQUIREMENTS

[ 1 Oxygen Deficiency
[ ] Mecranical

A

Autharized Duration:

[ ] Flammable

] Electrical

Location of confined space:

Expires an:

{ ] Toxic
[ }Chemical

{ ] Other

( jCwer =

( } Enguliment

{ ]1Cuner

S2alovs 10% LEL

Zaracn ManTxiza

LUPERVISOR APPROVAL: I certily that all nacessary precautiona have been taken 1o make 1his conlined space 3

vdregen 3uitge 0-5 FPM :
i

yorogan C.amce 9-2 FPM 1
Sulfur Cizxza 2-1 FPM "
i

mmon2 0-10 PPM i 1

w~¢ell a3 emergancy responss procedures.

Fermit Proz2raz oy

Aitencant

fi

7 Sucarnsss

Print Name

Sign Name

Caz

RANT ACKNOWLEDGEMENT: | HAVE BEEN PROPERLY INSTRUCTED FOR SAFE ENTRY INTO THIS CONF

{ SEnirzny Name

Sign Enwrant Name

Zxzicyee or 5.5. No.

INED SPACE AND UNDERSTAND MY DUTIES ANO EMEAGENCY PROCEDURES

Oat2

ale lor entering and conduciing on the prascribed work during the prescnbed Jmetsd 1S

evaluaticn: snculd be performed to consider all potential air contaminants which cauld be present and represent a hazard,

20
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ENTRANT INSTRUCTIONS

All personnel who enter confined spaces must be thoroughly familiar with the following duties lor entrants as listed below. Your
primary responsibilities include:

Understand the hazards of the confined space tao be entered and the physical effects of those hazards.
Continuously monitor the atmosphere inside of the confined space with a calibrated, direct reading, air monitoring
instrument.
n Evacuate the confined space:
-if atmospheric hazards exceed the action level
-if a hazardous condition is identilied inside of the confined space
. -whenever attendant signals entrants to evacuate
Réad and understand the rescue procedutes.
x If personal protective equipment is required, the entrant must be properly trained on the use of the equipment prior to
entry. Personal protective equipment must be in good working condition.

ATTENDANT INSTRUCTIONS
You should be thoroughly familiar with ihe following duties when you assume ine responsibility of anencant lor 2 persen of
gersons inside of a confined space. Your primary responsibilities are:

The safety of the perscanel inside.

Understand the hzzards of the coniined space to be entered and the physical effacts oi those hazards.

Maintzin the conditicns and requirements listed on entry permit . -

Evacuate tha space if you observe any condition which you consider hazarcous.

Pead and undersiznd the rescue procedures. Get help if an emergency situation develeps. Never enter the confined

space in an emergancy unless you are trzined and 2quipped with the proper equipmensi for conlined space rescue

opearaijons {i.2.. sal! contained Yreathing apgaratus, safety harness, life line) and are relisvec Dy ancther attiandant.

K2ep an accuratz count of alt perscanei inside of the cenlined space at aif times.

= Do not leave the entrance o the confined space while any personnel are still insiae unless you are properly relieved.
These insiructions must be passed on to your relief.

=z it you have any guesticas regarding the job, check with your supervisor or 2 health and saiaty professicnal.

ENTRY SUPERVISOR’S INSTRUCTIONS

You should be thorcughly familiar with the following details to qualify as the Eniry Supervisor for 2 ga2rmit-required confined
sgace entry procecure.

L] Requirements for confined space entrant and attendant instructions.

0 Knowledge of the hazards that may be faced during entry, including information on the maca. signs and symptoms.
_and consequences of exposure.

= Verifies that tne appropriate entries have been made on the permit, and that all tests specifiad by the permit have
been concucted and that all procadures and equipment specified by the permit are in placa beiore endarsing the
permit and allowing entry o begin.

x Terminate the entry permit when the confined space entry operations have been comgletz ¢r when 2 condition exists
that is not allowed under entry permit requirements.

x Verifies that rescue services are available and that the means for summaning them are operable.

= Removes unauthorized individuals who enter or who attempt to enter the permit space during entry operations.
= Respoansibility for the confined space when entry is transferred to other persannel.

L Determines that entry operations are still consistent with the terms of the confined space entry pem?it and at the

prescribed intervals regardless of changes in entry personnel.

21
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Excavation and Trenching
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EXCAVATION/TRENCHING

Purpose

The intent of these requirements is to help reduce the risk of injury to all person's working in or
around trenching and excavation operations. These requirements are in accordance with OSHA
Subpart P 29 CFR 1926.65 - .653.

Definitions

According to the OSHA construction safety and health standards, 29 CFR 1926, the following is
defined:

Trench: A narrow excavation in which the depth is greater than the width, although
the width is not greater than 15 feet.

Excavation: Any mechanically made cavity or depression in the earth's surface. This can
include excavations for anything from cellars to highways.  -- -

General Requirements

OSHA requires that, in all excavations, employees exposed to danger from moving ground shall be
protected by a shoring system, sloping of the ground, or some other equivalent means.

In addition, OSHA requires that all trenches over 5 feet deep in either hard and compact or soft and
unstable soil be sloped, shored, sheeted, braces or otherwise supported and that trenches less than
5 feet in depth also be effectively protected when hazardous ground movement may be expected.

One method of ensuring the safety and health or workers in a trench or excavation is to slope the
sides of the cut to the *angle of repose," the greatest angle above the horizontal plane at which a

Specific Requirements

a. Prior to excavation, all utility companies should be contacted and
underground utilities located to reduce accidental damage to gas,
sewer, electric, telephone lines, etc. In areas where available, the

: utility "DIG-SAFE" hot line, located in front of the local telephone
book, should be contacted. :

b. To reduce the risk of collapse, all trenches more than 5 feet deep,
and those less than 5 feet deep in unstable soil, should be provided
with adequate shoring or the trench should be sloped back to the
angle of repose.

C. To reduce the risk of injury from materials falling into excavations,
all excavated soils or other materials should be stored 2 feet or
mare from the edge of the excavation.

'__IS] GROUNDWATER
LI j TECHNOLOGY .




To reduce the risk of trips/falls, trenches more than 4 feet deep
should have ladders or steps located so as to require no more than
25 feet of lateral base and extend a minimum of 36 inches abave
the landing and secured against movement.

To reduce the risk of collapse from adverse weather conditions,
diversion ditches, dikes, or other suitable means should be used to
prevent surface water from entering an excavation or trench.

To help prevent unauthorized traffic and personnel from entering
trenching and excavation sites, cones with & foot flags, barricades
and flagging tape should be used to cordon off the immediate area.

S GROUNDWATER
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TMMEDIATE OSHA INSPECTION STEPS

Idendfy the Inspector.

(2) Ask to see credendals.
(b) Write downthe relevant informadon, including the inspector’s name, agency
affiliadon, address, telephone number and the startory authority under which the
inspecdon is being conducted ]

(c) If 'any doubts, call OSHA office to verify the visit.

(d) If inspecdon occurs at 2 projcc‘thsiu:, -ask for wnrzcn certficaton of medical

monitoring (including respiratory evaluadon) and for 40 hour hazardous waste training
certificadon. No one may venture out of the clean zone without it DQUBLE

- CHECK it with his/her office if in doubt

Notfy the Regional Safery Director and Project Manager immediately.
The Project Manager should notfy the Distict Manager.
The Regional Safety Director should nodfy Corporate Health and Safery (ELD).

Take notes on:

(a) What is said

(b) What is sesn

(c) Who spoke to whom

(d) Any sample or copies taken :

(¢) Any correctdve acdons done in the inspector’s presence
(f) Any actvity, including where, when, who, and what
(g) Any other occurrence, even if secmingly minor

“When in doubt on any question, do not bluff an answer. Ask the .inspcctor 1o put the

quesdon in writng, addressed fo company counsel. Never lie, even by omission; jail
can be the penalry. '

_If inspecton occurs on site, carefully review the Site Safety Plans with the Inspector

if asked to do so.

If inspccdoﬁ occurs at an office, have accident reports, OSHA 200 logs ready at all

tmes for inspection. Always make sure OSHA poster is visible.

Determine the scope of the inspection: Ask the OSHA inspector what areas of the
company actvity are of interest and the reason for the inspecton. Discover what has
triggered the inspecdon. If complaints inidated the inspection, find out specifically
what they were. '



APPENDIX J

Electrical Safety

L&) GrRouNDWATER
[ TECHNOLOGY -




APPENDIX C-1: SITE-SPECIFIC LO

CKOUT/TAGOUT PROCEDURES

Air Compressor, AC1

Repairs to unit

Lockout local disconnect switch in Air
Compressor Room

Air Sparge Wells,
SP-1 - SP-11

Repair, monitoring

Lockout valve before flowmeter allow
air pressure to dissipate through
sparge well.

Air Sparge Flow Meters,
Fl 326 - 336

Repair, replace, or clean

Lockout valve before flowmeter allow
air pressure to dissipate through
sparge well.

Air Sparge Solenocid Valves

Repair, replace or clean

Lockout pressure at main sparge
manifold valve. Lockout electric at
breaker panel.

Soil Vapor Extraction
Blower, B2

Repair, monitoring, change
oil

Turn control switch off. Lock out local
disconnect switch above blower
located on wall.

Moisture Separator, MS1

-

Repair, cleaning

Turn control switch off. Lock out local
disconnect switch above blower
located on wall.

Soil Vapor Extraction Wells,

Repair, monitoring

Turn ball valve off inside equipment

VEP-1 - VEP-6 area this valve can not be locked out.
To lock out use local disconnect
switch above blower located on wall.

Bag Filter, F2 Repair, filter change Turn control switch off. Lock out local

disconnect switch above blower
located on wall.

Transfer Pump, P10

Repair

Tum control switch off. Lock out local
disconnect switch above blower
located on wall.

Filter in Moisture Separator,
Fi. -

Cleaning, replacement

Turn control switch off. Lock out local
disconnect switch above blower
located on wall.

Recovery Wells,
RW-1 -3, OW-3 -5 & OW-10

Redevelopment

Make sure associated pump is locked
out. (see below)

Centrifugal Pumps, P4 -6 at
well locations OW-3 -5

Repair, replacement

Local disconnect or beaker box
located above pump.

Pneumatic Pumps,
P1 -3 & P7 at well locations
RW-1 -3 and OW-10

Repair, replacement

Lockout valve prior to regulator valve
located inside warehouse building.
Check line pressure with pressure
gauge at valve location.




Cooling Tower, CT1

Repair replacement of
blower, clean-out of trays

Local power disconnect switch located
on the side of the tower.

Sump Pump, P9

Repair, replacement

Plug located next to carbon units.

Transfer Pump, P8

Repair, replacement

Local disconnect or beaker box
located above pump.

Granular Activated Carbon,
GAC 3 & GAC 4

Replace carbon

Shut off sump pump, P9 at plug
located next to carbon




APPENDIX K

Contingency Plans

S GRoUNDWATER
[J TECHNOLOGY .




CONTINGENCY PLANS
L CONTINGENCY PLAN FOR EVACUATION

Although very unlikely, it is possible that a site emergency could necessitate evacuating all personnel
from the site. If such a situation develops, the Site Safety Officer, or designated representative will
notify the Project Supervisor, or vice versa, of the event and appropriate signal will be given for site

" evacuation. The above officers shall ensure that the evacuation is carried out in a calm, controlled
fashion.

All personnel shall exit the site and shall congregate in an area designated by the Project Supervisor
and/or Site Safety Officer. The route of evacuation will be dependent on wind direction, severity and
type of incident, etc. :

The Project supervisor and/or Site Safety Officer shall ensure that all personnel are accounted for. If
someone is missing the Site Safety Officer will alert emergency personnel. This may be done by
contacting the local Police Department. Advise them of the situation and request and expedient
response by Emergency Services personnel.

Contact the Project Manager, Health & Safety Manager and/or District Manager as soon as possible
after attending to the evacuation.

Il CONTINGENCY PLAN FOR MEDICAL EMERGENCY

The following procedures should be instituted immediately in the event of a medical emergency
involving illness or injury to one of Groundwater Technoloyg’s employees while on-site.

The site should be shut-down and immediately secured. The area in which the injury or illness
occurred should be considered off-limited until the cause of the illness or injury is known.

In the event of a non-trauma related illness or injury, instantaneous real-time air monitoring with
flame or photoionization detectors should be acquired to ascertain if the illness or injury was caused
by potential exposure to hazardous materials. Monitoring should be done both upwind and
downwind of the incident site.

Assess the victim’s condition for the nature of injury or illness. Pay close attention to the level of
consciousness and any cardiac or respiratory involvement. -

If the victim appears to be critically injured ‘(i.e. unconsciousness, cardiac or respiratory
abnormalities, stroke, seizures, etc.), support the victim's vital functions. Administer CPR if needed.
Notify Police, Fire Department and EMS Units immediately.

The victim should be decontaminated as soon as possible after removal from the contaminated
environment. This should be done in non-contaminated area well away from the source of the
problem.

If the vicfim appears to be critically injured, they should be transported to the nearest Emergency
Room by an EMS Unit staffed with qualified personnel.
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If the victim's condition appear to be non-critical, and is anything more severe than minor cuts or
bruises, they should be transported to the nearest hospital. Under no circumstances should the
victim be transported to the hospital in anything other than an EMS Unit staffed by qualified
personnel.

If the victim has sustained extremely minor injuries or a minor illness, it will be up to the discretion of
the Site Safety Officer whether or not the victim should be treated on-site, and, may continue to
work. If the Site Safety Officer determines that the victim may not continue to work, the victim
should be decontaminated, relieved of duty for the day and returned to the office, if during normal
working hours. An occupational physician from the current medical surveillance contractor, or the
victim’s family physician should be contacted.

Contact the Project Manager, Health & Safety Manager or District Manager as soon as possible after
attending the needs of the victim. The incident should be documented both in the project file and
on the Greundwater Technology Accident/Incident/Near-Miss.

HI. CONTINGENCY PLAN FOR CONTAMINATION EMERGENCY

The following procedures should be instituted immediately in the event of contamination to one of
the Groundwater Technology's employees by Hazardous Materials.

If Emergency Rescue is needed to remove the victim from the contaminated area, notify, Police, Fire
Department and EMS Units immediately. Advise them of the situation and request an expedient
response by Emergency Services Personnel.

Absolutely no Emergency Rescue is to be attempted without having a trained back-up present.

If the victim is able to move under their own power, escort them to a non-contaminated area as
soon as possible.

The site should be shut-down immediately secured. The area in which the contamination occurred
should be considered off-limits until the arrival of trained personnel who are properly equipped with
the appropriate personal protective equipment and monitoring instrumentation.

Assess the victim's condition for the nature of injury or contamination. The victim should be
considered symptomatic if they exhibit any evidence of abnormal symptoms. Pay close attention to
the level of consciousness and any cardiac or respiratory involvement. Use special care to insure
that you do not become contaminated as well. If any abnormal symptoms are present, notify Police,
Fire Department and EMS units immediately.

Attempted to identify the exact type of material involved. Use extreme caution if the danger of being
contaminated exists. '

* The victim should be decontaminated as soon as possible after removal from the contaminated
environment. This should be done in non-contaminated area well away from the source of the
problem. Extreme care should be used to avoid cross-contamination. The victim should be washed
by water spray or safety shower. Contaminated protective clothing should be removed after
washing.

The victim should not be transported until decontamination Is performed to the degree that medical
personnel will not be subjected to cross-contamination.

If the victim appears to be critically injured (i.e. unconsciousness, cardiac or respiratory
abnormalities, seizures, etc.), support the victim’s vital functions. Administer CPR if needed.
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if the victim appears to be symptomatic, they should be transported to the nearest Emergency
Room by an EMS unit staffed with qualified personnel.

If the victim appears to be asymptomatic, the victim should be decontaminated, relieved of duty for
the day and returned to the office, if during normal working hours. An occupational physician from
the current medical surveillance contractor should be contacted. . :
Contact the Project Manager, Health & Safety Manger and /or District Manager as soon as possible
after attending to the needs of the victim. The incidents should be documented both in the project
file and on the Groundwater Technology Accident/Incident/Near-Miss Report Form.

IV, CONTINGENCY PLAN FOR FIRE EMERGENCY

The following procedures should be instituted immediately in the event of a fire on-site.

The site should be shut-down and immediately secured. The area in which the fire occurred should
be considered off-limits until the cause can be determined. All non-essential site personnel should
be evacuated from the site to a safe, secure area. Notify the Fire Department immediately.

This may be done by contacting the local Fire Department. Advise them of the situation and the
identify of any hazardous material involved.

The four classes of fire along with their constituents are as follows:

Class A: Wood, cloth, paper, rubber, many plastics, ordinary combustible materials.
Class B: Flammable liquids, gases and greases.

Class C: Energized electrical equipment.

Class D: Combustible metals such as magnesium, titanium, sodium, potassium.

Small fires on-site may be actively attached for control and extinguishment. Extreme care should be
taken while in this operation.

The designated Site Fire Safety Officer, or his representative, will be responsible for all fire fighting
activities on the site,

All approaches to the fire should be done from the upwind side if possible. Distance from the
employee to the fire should be close enough to ensure proper attach of the extinguishing material,
but far enough away to ensure that the employee is safe. The proper extinguisher should be utilized
for the. Class(s) of fire present on the site.

If possible, the fuel source should be cut off or separated from the fire. Care must be taken when
performing operations involving the shut-off values and manifolds, if present.
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Examples of proper extinguishing agents are as follows: -

Class A - Water
Water with 1% AFFF Foam (Wet Water)
Water with 6% AFFF or Fluoroprotein Foam
ABC Dry Chemical
Halon 1211

Class B - ABC Dry Chemical
Purple K
Halon 1211
Carbon Dioxide
Water with 6% AFFF Foam

Class C - ABC Dry Chemical
Halon 1211
Carbon Dioxide

Class D - Metal-X Dry Powder
No attempt should be made against large fires. These should be handled by the Fire Department.

Contact the Project Manager, Health & Safety Manager and/or District Manager as soon as possible.
The incident should be documented both in the project file and on the Groundwater Technology
Accident/Incident/Near-Miss Report Form.

V. CONTINGENCY PLAN FOR SPILL OR AIR RELEASE

The following procedures should ne instituted IMMEDIATELY in the event of a spill or air release of a
hazardous material on-site.

The site should be shut-down and immediately secured. The area in which the spill or release
occurred should be considered off-limits until the cause can be determined and site safety can be
evaluated. All non-essential site personnel should be evacuated from the site to a safe, secure area.

The spilled or released product should be immediately identified and appropriate measures, such as
dikes or birms, should be instituted to halt and contain the flow. If the spill extends into waterways,

the National Response Center should be notified immediately. Spill booms should be put in place in
an attempt to prevent downstream contamination.

Real-time air monitoring with fonization and combustible has indicators should be started.
Moniitoring should be done both upwind and downwind of the spill site or release point. An
evaluation of upgrades in personnel protective equipment should be made based upon the results of
the air monitoring. -

If the material is unknown, Level B protection is mandatory. Samples of the material should be
acquired to facilitate identification of the material.

If the results of the monitoring show that the levels of contaminants exceed IDLH values, the site
should be immediately evacuated and the appropriate Federal, State, County and local regulatory
authorities and emergency response personnel should be notified. ‘
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Notify the Police and Fire Departments IMMEDIATELY if contaminants are found to have migrated
off-site into populated areas, a large spill or flammable products is involved, or, the material is
considered acutely toxic or exceeding published IDLH values.

The procedures as listed above should be instituted if there is a discovery of an acutely toxic
material in must larger quantities than expected. In this case, all employees on the site should be
cleared to a safe area and briefed. :

The spill or release should be reported to the appropriate Federal, State, County and local regulatory
authorities per the reporting standards of those regulatory agencies.

Contact the Project Manager, Safety Director, énd/or District Manager as soon as possible. The
incident should be documented both in the project file and on the Groundwater Technology
Accident/Incident/Near-Miss Report Form.
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APPENDIX L

Maps
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