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1.0 INTROD UC TIO N 

The Northeast Area Groundwater Operation & Maintenance Plan (O&M Plan) for the W. 
R. Grace & Co. - Conn. (Grace) Acton Superfund Site (the Site) is submitted in accordance with 
the Operable Unit Three (OU·3) Remedial Design/ Remedial Action (RD/RA) Statement of 
Work (SOW), as approved by the United States Environmental Protection Agency (USEPA) and 
the Massachusetts Department of Environmental Protection (MassDEP) on August 30, 2006 
(USEPA,2006). 

This O&M Plan provides a general description of the equipment and operating 
procedures for the G round Water Treatment System (GWTS) loca ted in the Northeast Area 
of the Site. The GWTS is designed to remove volatile organic compounds (VOCs) and 
arsenic from app roximately 20 gallons per minute (gpm) of extracted ground water and 
discharge the treated water into reinjection we lls. 

A map showing thc treatmcnt system locat ion is presented in Figure 1-1 and the 
GWTS as-built design drawings a re included in Appendix A. Further de tails on the site 
background and design are presen ted in previous documents, including the Northeast Area 
Groundwater Concept DeSign (GcoTrans, 2009). 

The major components of the GWTS include an influent manifold , a low-profile ai r 
stripper, particulate fi ltrat ion, an arsenic red uction system, liqu id-phase granular activated 
carbon (LGAC), a reinjection manifo ld and vapor-phase granular act ivated carbon (VGAC). 

1.1 ELEMENTS OF TH E O&M PLAN 

The O&M Plan is comprised of the fo ll owing elements: 

• Equipment Description 
• System Operat ions 
• Sys tem Maintenance 
• Monitoring and Sampling 
• Potential Operat ing Problems and Remedies 
• Documentation and Reporting 
• Safety Issues 

Each orthe elements is discussed in detail in Sections 2.0 through 8.0, respectively. 

1.2 IMPORTANT MESSACES AND WARNINCS 

This manual should be in the possession of the personnel who operate and maintain 
the GWTS. The purpose of this manual is to inst ruct and advise operators and maintenance 
personnel. This mallual will remain a valuable resource for the safe, economical, efficient 
operation and mai ntenance of the GWTS . 
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Failure to propcrly follow instructions, take not ice of warnings , and take proper 
precautions and preventive measures may be dangerous and could cause serious lIlJury, 
equipment damage, and/or environmental problems. 

Mechanica l modifications or substitutions of parts on equipment that may affect 
structural or operational safety sha ll not be made without prior manu fa cturer' s approval or 
engi neer's advice. Modifications other than those approved may defeat protective featurcs 
originally designed into the eq uipment and its controls; and therefore , shall not be made. 

Only qualified personnel who have been properly instructed in th is equipment's proper 
operat ion and maintenance requirements and in its potential haza rds shall be a llowed to 
operate and mainta in it. 
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2.0 EQU II'M ENT D ESCR IPTION 

T he aWl'S is a modular-based treatment system, fu ll y-assembled and tested in a pre­
fabricated enclosure. The groundwater treatment system includes an air stripper, liquid-phase 
carbon, vapor-phase carbon, and meta ls adsorption for arsenic removal. The air stripper is 
designed to remove VOCs to below Interim Groundwater Cleanup Levels (IGCLs). Liquid­
phase carbon will remove the VPI-I (C5-C8 Hydrocarbons). Vapor-phase carbon will remove 
odors from the ai r pr ior to discharge. Meta ls adsorption wi ll remove arsenic to below IGeLs. 
[GeLs for the Site arc summarized in Table 2-1 below: 

Table 2-1 

Interim Groundwater C lemlUp Levels  


Vola tile Organic C OIDllounds 

l ,l-Dichloroclhcne 7 
1,2-Dichloroethane 5 

1,2-0ichloropropane 5 
Benzene 5 

Methyl tert buty l ether 16 
Methylene Chloride 5 

Trichlorocthene 5 
Vinyl Chloride 2 

Semi-Volatile Organic Compounds 

B i5(2 -chlorocthyl)ether 5 
Bis(2-cthylhexyl)phthalatc 6 

Inorganic C OIIII}Qumls 

Ant imony 6 
Arsenic 10 

Beryllium 4 

Chromium t OO 

Lead 15 
Manoanese 300' 

Nickel 100 
Concentrations in ~g/L. 
* A background value, to be determined duri ng 
remedial design, may be selected as the JOeL for 
manganese. 
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The treatment system components include: 

• Extraction Well Manifold; 
• In fluent Equalization Tank and Transfer Pump; 
• Low Profile Air Stripper; 
• Vapor-Phase Granu lar Activated Carbon; 

• Bag Filter Unit; 
• Arsen ic Reduction System; 
• Liquid-Phase Granu lar Activated Carbon; 
• Discharge Equa lization Tank and Transfer Pump; 
• Reinjection Well Manifold; and, 

• Electrical Contro ls 

The treatment system is housed III a 10-foot by 24-fool prefabricated wooden building 
with a roof height of approximately 12 feel. This bui lding has a shingle roof, heaters, exhaust 
fans, lighting, and an area for spare parts storage. Appendix A con tains the as-bui lt system 
drawings and ineludes a process and instrumentat ion diagram and an equipment build ing layout. 
The following sections describe the function and design of each component of the GWTS 
sequen tiall y as water nows through the influent manifo ld to the reinjection system. 

2.1 EXTRACTION WELL MANIFOLD 

Groundwater is pumped from the extraction well through underground piplllg to an 
influen t manifold constructed of2-inch, Schedule 80 PVC pipe located in the treatment building. 
This manifold contains the appropriate fittings and instrumentation for flow measurement, 
sample co ll ection; and pressure measurement, as described below (refer to Drawing 03 in 
Appendix A). 

2.1.1 Influent Flow Meter 
A flow meter is located on the incoming extraction well line . The Signet 2551 Magmeter 

is an insertion-style magnetic flow sensor with no moving parts. The sensor displays both 
instantaneous flow measurement as we ll as totalizing flow volume, and has an integrated flow 
transmitter to send a 4-20 mA analog output signal to the OWTS programmable logic controller 
(PLC). Manufacturer specifications for flow meters are provided in Append ix B. 

2.1.2 Influcnt Sample Ports 
A stainless steel influent sample pori is located on the influent line. The sample port is 

completed with a shOl1 piece of teflon tubing to facilitate sample collection. Manufacturer 
specifications fo r sample ports are provided in Appendix B. 

2.1.3 Inlluent Prcssure Gauges 
A stainless steel liquid-filled pressure gauge (0-60 psi) is insta ll ed on the influent line. 

This gauge provides a direct read of pressure. Manufacturer specifications for the influent 
pressure gauges are provided in Appendix B. 
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2.2 INFLUENT EQUALIZATION TANK AND TIlANSFE R PUMP 

Ground waleI' from the extraction well discharges into a 600 gallon, po lyethylene inlet 
equal izat ion tank. This tank allows control of the groundwater flow rate through the air stripper 
for maximum treatment effi ciency. The tank is outfitted with level con trols to operate a pump 
that transfers the extracted groundwater from the equalization tank into the air st ri pper. A 
high/high leve l alarm wi ll stop the extraction well pUIllP in the even! of a unit operation failure. 
OfT-gases from the equali zation lank arc vented \0 the atmosphere olltside the building. The 
pump specifications are as fo llows: 

• Gould's NPE Series model # 1 STI F5C4; 
• 460v, 3-phase, 1.5 hI' motor; and, 
• I to 30 gpm flow capacity 
• 

Manufactu rer information is provided in Appendix C. 

A valvc and pressure gauge are located on the ou tlet side of the pump. These can be 
used for rough tlow control of wa ter from the pump located in the inOuent equalization tank. 

2.3 LOW-PIlOFILE AIR STIlII'PER 

Water flows from the in fl uent equalization tank though pI ping equipped with the 
appropriate fi ttings and instrumentation for flow measurement, sample co ll ection, and pressure 
measurement to an air stripper. The QED tray air stripper is utilized to remove dissolved~phase 
VOCs from the extracted groundwater. The air stripper is a low-profile design constructed of 
stainless sleel housing and stainless steel trays. The air stripper is capable of treating a maximum 
of 25 gpm continuous throughput. The air stri pper has an integral sump outfitted with a level 
indicator and cont rols for effiuent transfer pump operation. In addit ion, a high sump level alarm 
wi ll stop the influent transfer pump from conveying water to the air stripper if a high slimp alarm 
occurs. 

An integral main blower supplies fresh air to the air stripper. Approximately 300 cubic 
feet per minute (c fm) of ambient air is pulled-up through the trays countercurrent to the water. 
The air ex its through an exhaust stack, and is routed through vapor-phase activated carbon for 
odor control. Water is introduced at the top tray of the air stripper and falls downward through 
success ive trays into the sump at the bottom of the air st rip per. Air stripper specifications are 
as follows: 

• QED Model EZ-4.4SS; 
• 4 tray un it ; 
• Stain less steel housing; 
• Stain less steel trays; and 
• I to 25 gpm flow capacity. 

Air stripper manufac turer information is prov ided in Appendix D. 
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2,3.1 Air StI'ippCl' Flow MetCl', Sa mple POl't and I)!'essurc Ga uge 
A Blue-White F-420N, inline, variab le area flow meter is located at the in let to the air 

stripper to provide a visua l measurement of the combined water flow into the stripper. A sample 
port is located prio r to the ai r str ipper to be used for collec tion of a combined water sample 
prior to treatment in the air strippe r. A stain less steel liquid- fi lled pressure gauge (0-60 psi) is 
insta ll ed at the inlet to the air stri pper to provide a direct read of pressure, Manufacturer 
specifications for th is equi pment are provided in Appendix B. 

2.3.2 Ail' Strill ilc r Blower 
An oil -free regenerative blower provides the ai r required for the air stripper. It is located 

on the exhaust side of the stripper and pu ll s thc air through the trays, The unit has sealed 
bearings and requ ires mini mal mai ntenance, Specifications are as follows: 

• Busch Samos mode l 880430 
• 3.5 Hp, 460 volt , 3-phasc 
• 300 CFM @ 28 in. water co lumn 

Manufac turer in formation is provided in Appendix D. 

2,3.3 Ai r Stripper T ransfer Pump 
Level controls in the air stripper sump operate a pump that pumps the water through the 

bag filt ration un it and arsenic reduction system into the discharge equali zation tank. The pump 
spec ifications are identical to the other GWTS transfer pumps: 

• Gould 's N PE Serics model # 1 ST I F5C4; 
• 460v, 3-phase, 1.5 hp molor; and, 
• I to 30 gplll fl ow capacity 

Manufacturer information is provided in Appendix C. 

A valve and pressure gauge are located on the outle t side of the pump to ro ugh ly 
control n ow from the pump. Manufacturer specifications are provided in Appendix B. 

2.4 VA POR-PHASE GRANULAR ACTIVATED CARBON 

The air exiting the air stri pper will bc passed through vapor-phase granular act ivated 
carbon (VGAC) in order to minimize any potenti al discharge odors. A single, 3D-inch diameter 
canister of carbon will be ut ilized. 

The speci fications are as fo llows: 

• Model VR-400; 
• 400 pound carbon capaci ty; and, 
• 300 erm flow capaci ty. 

• 
Manufacturer information is provided in Appendi x E. 

(Revis ion 0 I) 6 0& M, Inc.lGeoTrans, Inc. 



A pressure gauge, temperature gauge and a self.averaging pilot lube flow sensor are 
located in the exhaust stack so thai the discharge ai r now can be ca lculated. Manufacturer 
specifications arc provided in Appendix B. 

2.5 BAG FI L TER UNIT 

Bag fi ltration is used to remove suspended solids or particulate matter from the extracted 
groundwater stream. This helps minimize particulate build-up in the arsenic reduction system 
and potent ial clogging in the reinjection wells. The bag ti lter housing is carbon stee l and 
contains one high capacity bag filter. Specifications are as follows: 

• CSD OEM mode l #007 A 1304L020N2V4; 
• Single-bag; 
• 100 gpm flow capacity; and, 
• 150 psi rating. 
• 

Manufaclurer specifications are provided in Appendix F. 

A sample port is located prior to the bag filter. The port can be used fo r co llection of 
a wa ter sample post a ir st ripping and pre-bag filtration and arsenic treatment. Pressu re 
gauges are located on e ither side of the bag filter so that the pressure drop ac ross the bag can 
be visuall y monito red as an inclication of when to change the filter. 

2.6 ARSENIC REDUCTION SYSTEM 

An iron-based granular media arsenic reduction system is ut ili zed to reduce the dissolved­
phase arsenic from the extracted groundwater. The system cons ists of two 30-inch diameter 
treatment vessels operated in series (l ead/lag). Each fi lter vessel contains approximately 500 
pounds of iron based granular media. After the lead treatment vessel has been exhausted , il will 
be replaced with the lag vessel and a fresh vessel will be placed in the lag position. Specifications 
are as fo llows: 

• Adedge Bayoxidc E33 (granular ferric oxide) rilter media; 
• Tetrasolv 1-IPP-500 filter vessels, 30-inch dia. by 74-inch tall ; 
• 17 cubic feet media capacity; 
• 25 gpm flow capacity; and 
• 125 psi rating. 

Manufacturer information is provided in Appendix G. 

Sample ports are located on either side of each vessel so thai samples may be 
collected and analyzed to dete rminc the performance of the arsenic reduction system. 
Pressure gauges are located on ei ther side of each vessel so that the pressure drop across each 
vessel can be visua ll y moni tored to provide an indication of when to backwash or change the 
vessels. In addition, a differential pressure switch senses the overall pressure drop across the 
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vessels, and, in the case of high pressure, will send an alarm to the PLC indicating that the 
vessels should be back washed or changed. 

2.6.1 Backwash Opcnltion 
The arsenic reduction vesse ls are manifolded and valved so that each vessel can be 

periodica lly backwashed . Supply water for back washing comes fro m the effl uent 
equal ization tank, wh ich contai ns treated water just prior to final polish with liqu id-phase 
granular activated carbon. After use, the backwashed wate r discharges to the in n uent 
equal ization tank fo r treatment. The equal ization tanks were sized to accommodate the 
backwashing cycles without upsett ing the GWTS operation. 

2.7 LlQUIO-PIMSE GRANULAR ACTIVATED CARIlON 

The liquid-phase granu lar activated carbon is utilized to remove the VPH (CS -C8 
hydrocarbons) from the extracted grou ndwater. The system consists of one 3~- i nch diameter 
treatment vesscl. The vessel contains approximately 500 pounds of granu lar activated carboll. 
After the vessel has been exhausted, the carbon wi ll be replaced with fresh carbon. Speci fi cations 
are as follows: 

• Westates AquaCarb 830 carbon; 
• PV-SOO fi lter vessel, 3 ~-i nch dia. by 67-inch tall ; 
• 500 pounds carbon capac ity; 
• 25 gpm fl ow capacity; and 
• 75 psi rating. 

Manufactu rer in formation is provided in Appendix L. 

2.8 DISCHARGE EQUALIZATION TANK ANI) TRANSFER I' UMP 

Treated water from the arsenic reduct ion system enters a 600-gallon, polyethylene 
equalization tank prior to re inject ion. This tank allows control of the groundwater flow rate to 
the reinjection wells. A high/high level alarm will stop the air stripper di scharge pump. Off­
gases from the equa lization tank are vented to the atmosphere outside the building. 111 add ition, 
the tank is outfitted with level controls to operate a pump that sends the treated water to through 
the liquid-phase granular activated carbon uni t and into the reinjection wells. The pump 
specificat ions are identical to the other GWTS transfer pumps: 

• Gould ' s NPE Series Illodel # IST I FSC4; 
• 460v, 3-phase, 1.5 hp motor; and, 
• I to 30 gpm now capacity 

Manufacturer in formation is pro vided in Appendix F. 

2.9 R~;INJECTION WELL MANIFOLD 

Treated ground water is pumped from the discharge equal ization tank through the liqui d­
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phase granular activated carbon unit and into injection manifold to the reinjection wells. The 
manifold is a single 2-inch, Schedule 80 PVC header pipe. This man ifold contains the 
appropriate fittings and instrumentation for sample co ll ection, pressure measurement, and va lves 
to control which welles) discharge water flows. (refer to Drawing 03 in Appendix A). 

Each of the two reinjection wells are fed by an individual line contain ing the appropriate 
fittings and instrumentation for sample collection, flow measurement and pressure measurement 
(refer to Drawing 03 in Appendix A). A check valve and an ant i-siphon valve have been 
installed at the d ischarge of the transfer pump. There are also down well check valves on each 
reinjection well to keep the discharge lines to the wells full of wate r to reduce air introduction to 
the wells. Discharge piping to the reinjection wells is below grade outs ide the GWTS. 

2.9.1 Dischargc Flow Mete rs 
Individual flow mete rs are located on each re injection well line. T he meters display both 

instantaneous flow measu rement as well as totalizing flow volume, and have an integrated flow 
transmitter to send a 4-20 mA analog output signal to the GWTS P LC. Man ufacturer 
specifications for the flow meters are provided in Appendix B. 

2.9.2 Disch lu'ge Smnill e POI' ts 
A stainless sleel sample port is localed on each reinj ection line. Manufactu rer 

specifications are provided in Append ix B. 

2.9.3 Disehlu ·gc PI·essUl·c Ga uges 
A stainless steel liquid-fi ll ed pressure gauge is install ed on each reinjection we ll 

discharge line to prov ide direct read of pressure at each location. The gauge spec ifications are 
identical to those described in section 2 .2.3. Manufacturer specifications are provided in 
Appendix B. 

2,9.4 High Water Level Shut Down Controls 
A high water level shut down contro l switch is installed in each reinjection well to shut 

down the treatment system in the event of flow issues with the reinjection well. Manufacturer 
specifications are provided in Appendix B. 

2.10 ELECTRICAL CONTROLS 

The GW'("S is fully-automated and is designed 10 operate continuously unattended. The 
bu ilding includes a 200-amp main power disconnect wit h lockable operating handle. The 
system control panel contains all motor starters and electrical circu its, distributes power to all of 
the equipment, and includes a PLC to monitor and process all alarms and control operation o f the 
GWTS. As-bu ilt electrical schematics for the OWTS are provided in Appendix A. 

2,10.1 Conlroll)ancl 
The GWTS control panel is located within the system enclosure. The operation and 

visua lization of all equipment is rac ili tated through a I-Iuman Machine Interface (HM I). The 
HM I has a viewing screen so the operator can access the status o f all treatment operations and 
can make process modi ficat ions . 
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The control panel includes all overload and short-ci rcuit pro tection devices. The 
control pane[ also includes surge protection for a modem and phone line. Manufacturer 
information is provided in Appendix H. 

2.10.2 Programmable Logic Controller 
The treatment components listed above are operated through a TWIDO PLC. 

Instrumentation and programmed system logic allow the treat ment system to operate wi th 
minimal operator intervention and allows for remote reporting and operation of the system. 

Telemetry capability allows the operator to monitor and con trol the GWTS equipment 
through a dial-up, ce ll ular modem connect ion. The TWIOO PLC software has been programmed 
and tailored to match the process system equipment con fi guration and allows the operator to 
remotely control equ ipment operations, monitor data, and/or retrieve data, through a graphical 
interface. Manufacturer information is provided in Appendix I. 

2.10.3 Alarms and Instl·umentlltion 
Instrumentation is provided to ind icate and control process opcration both locally and 

from a remote terminal connected by telephone modem. System alarms are indicated locally and 
also activate a fax or telephone call. The inst rumentation and alarm ac tions for the GWTS are 
described below: 

Influent Flow Mete l·: 

Range: oto 20 gpm 

Display: Local flow rate (gpm), and to talizer (ga llons) 

Outpu t: 4 to 20 milliamps  


Influent Equalization Tank: 

Level controls: Mercury activated float switches (3) 

Levels and Act ions: Low level (turns off equali zation tank pump)  


High level (turns on equalization tank pump)  

High alarm (turns off recovery well pump and autodials an  

alarm)  


Alarm Reset:  	 Automaticall y clears or manually by operator 

Low Profile Air Sh·ippcr: 
Level Contro ls : Wet well sump utilizes mercury activated float switches (2) 

to activate the air stri pper pump and protect against overfill. 
Levels and Actions:  	 Low level (turns off ai r stripper pump) 

High level (turns on air stripper pump) 
High alarm (turns off influent equalization lank transfer 
pump) 

Alarm Reset:  	 Automatically clears or manual restal1 
Pressure Sensor:  	 Low blower pressure 

Levels and Actions : Low pressure (turns off recovery 
wells and process equipment and autodials an alarm) 

Alarm Reset :  	 Manually by operator 
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Arsenic Reduction System Filters (2) : 
Pressure Sensor: High line pressure differential 
Levels and Actions: High pressure differential (autodials an alarm) 
Alarm Reset: Manually by operator 

Discharge Equalization Tank: 

Leve l contro ls: Mercury activated fl oat switches (3)  

Levels and Actions: Low level (turns off equalization tank pump)  


High level (turns on equalization tank pump)  

High alarm (turns off air str ipper sump pump and autodials  

an alarm)  


Alarm Reset:  	 Automatically clears or manua ll y by operator  


Discharge Flow Mctc,'s (2):  

Range: 0 to 20 gpm  

Display: Local fl ow rate (gpm), and totali zer (ga llons)  

Output: 4 to 20 mill iamps  


Reinjection Wells (2): 
Level Sensor:  	 Conductivity probes (2) 

Levels and Ac ti ons: High-high (turns off discharge pump 
and recovery well pump and autod ials an ala rm) 

Alarm Reset:  	 Manually by operator  


Building Environmcnhll Monitors: 

Temperature Sensor: Thermostatalically controlled heating/venti lation  

Levels and Actions: Low building tem perature (turns on forced-a ir heater)  


High building temperature (turns on exhaust fan) 
Alarm Reset: No alarm 

2.10.4 Building Hc~,tilJg ~lIJd VentilMion 
The GWTS is enclosed in a wood- frame build ing and comains thermostatically contro ll ed 

heating and ventilation. The ventilation fan is a New York Blower model EN-1 22H exhaust fan 
with a 114-l-Ip motor. Heating is provided by a 7.5 KW Dayton model 2YL67 forced-air heater. 
Manufacturer speci fications arc provided in Appendix J. The construction of the bui ldi ng is 
shown on Drawing 06 in Appendix A. 
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3.0 S YSTEM OPERATION 

Operation of the GWTS is in accordance with manufacturer' s recommendations and the 
procedures outl ined in Ihis document. The groundwater treat ment system is designed for 
continuous unattended operation and will require min imal operato r assistance. The system has 
automatic shutdown controls in case of upset conditions . The control panel includes a remote 
access telemetr y system for remote monitoring of trcatment unit operations and not ification of 
ma intenance personnel in lhe event of a system alarm or shutdown cond itio n. 

3.1 START-UI' PROC EDURE 

Normal startup of the GWTS shoul d only be done locall y at the control pane l with in the 
treatment building. Remote startup via telemetry is not recommended without a local operator 
present and in communication with the person connected via te lemetry. 

To perform a normal GWTS startu p, follow these steps: 

I .  	 Inspect all system components for leaks o r other problems; 
2. 	 Verify that there is electrical power and no breakers are tr ipped; 
3.  	 Verify on the phase monitor that proper electrical power exists; 
4.  	 Read any alarm conditions noted on the HMI screen; 
5. 	 ReSCl the system from the I-1M! screen; 
6. 	 The auto-startup process in the PLC should take control; 
7. 	 Place all contro l panel switches to the "A UTO" position; and, 
8. 	 Inspect all system components fo r proper operation; make sure there are no leaks or 

other problems. 

3.2 NORMAL OPERATING C ONDITIONS 

The GWTS wi ll be operated contin uous ly except for short periods of time when it wi ll 
be shuto ff to inspect o r re pai r components and backwash the arsenic filters . Under no rma l 
opera tion, water will be pumped from the ground water extract ion we ll through the man ifold 
piping and in to the GWTS inOuent equa lization tank . T he total inO ucnt watcr now rate is 
approx imate ly 20 gpm. In sequen ti al order, the fo llowing treatment processes occur; air 
stri pping, partic ulate filtra ti on, arsenic reduction and liqu id-phase activated carbon polish. 
Then the treated water is conveyed to the rei njection we ll s. Refer to Drawi ng 03 Piping & 
Ins trumentati on Diagram in Appendi x A for a dcpict ion of the treatment processes and 
locations of sample ports, pressu re gauges, and now meters. The GWTS design operat ing 
condi tio ns are li sted in Table 3-1. 
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Tab le 3-1 
GWTS DCS .ICII o c r · JPCnltlllg On< IllOlIS 

Parametcr RCI1I"csclltativc Valuc Comlllcnt 
A verage water flow rate 20 gplll Range 0 - 20 gplll 
Air stripper differential 

I pressure 
20 inches water > 32 inches of water 

ind icates fouling of trays 
Bag filter pressure < 5 psi > 20 psi indicates clogged 

bag 
Arsenic filter di fferen ti al 

I pressure 
< 20 psi > 45 psi ind icates clogged 

vessel(s) 
Liqu id phase act ivated carbon 
d ifferent ial pressure 

< 5 ps i > 30 psi ind icates clogged 
vessel(s) 

3.3 	 NORMAL SHUT-DOWN I'IW CEDURE 

Normal shutdown of the GWTS can be done either loca ll y at the control panel withi n the 
treatment build ing, or remotely via te lemetry" 

3.3.1 	 Local Shutdown 
To shut down the system for routi ne maintenance or any non-emergency reason, fo llow 

these steps: 
I. 	 Turn off the ex traction well pump by turn ing the operati ng switch on the control 

panel to "OFF". Allireatment process equipment will conti nue to operate until the 
water level in all equipment reaches minimum levels. The air stripper fan will 
shut ofT approximately 30 minutes after the last influent equalizati on tank pump 
cycle. 

2. 	 If necessary, operati ng switches for all pumps and equipment can be turned to off 
once the operator verifies that it is safe to do so. 

3. 	 Fo llow lock-out/tag-out procedures and any other safety proced ures be fore 
conduct ing any maintenance act ivities. 

3.3.2  	 Rcmote Shutdown 
To shut down the system for routine maintenance or an y non-emergency reason via 

telemetry, follow these steps: 

I. 	 Init iate the auto-shutdown process whi le remotely cOlUlected to the PLC via 
telemetry. This wi ll tum off the extraction well pump while allowing all other 
treatment process equipment to operate until the water level in all equipment 
reaches minimulll levels. The air stripper fan will shut off approximately 30 
minutes after the last inOuent equal ization tank pump cycle. 

2. 	 If necessary, operating switches fo r all pumps and equipment can be turned to off 
once the operato r verifies that it is safe to do. 

3. 	 Follow lock-out/tag-out procedures and any other safety procedures before 
conducti ng any maintenance acti vities . 
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3.4 EM ERG ENCY SHUT-DOWN PROCEDURE 

Although the normal shutdown procedure is the preferred method for shutti ng down the 
system, the following procedure is recommended when rapid shutdown is necessary during 
emergency conditions such as fire or catastrophic failure oflanks, pipes, etc: 

I. 	 Shut off e lectrical power to the system by pressing the red "Emergency Stop" button on 
the GWTS control panel. 

2. 	 Shut off electrical power to the system by turning the main disconnect on the outside wall 
of the treatment system to the "OFF" position. This will turn off all electricity to the 
OWTS. 
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4.0 SYS T EM MA I NTENANCE 


The following sections describe routine and major sys tem maintenance, as well as, listing spare 
parts to be kept on Site for routine maintenance and steps to be taken to winterize the system. 

4. 1 ROUTINE MAINTENANCE 

Routine maintenance will be completed 111 accordance with manufactu rer' s 
recommendations. Maintenance inspections will be performed during sched uled monitoring 
events and as needed throughout the treatment systems opera tion. Activities will include a 
detailed and thorough examination o f the entire groundwater treatment system. All equipment, 
piping and instrumentation will be inspected with maintenance performed per manufacturer' s 
specifications. Typical mai ntenance acti vities will include: 

• Cleaning and redeveiopment of the extraction well and pump; 
• Cleaning of the air stripper trays; 
• Replacement of tilter bags; 
• Replacement of the arsenic reduction system filter unit s; 
• Replacement of liquid-phase carbon; 
• Cleaning of the leve l switch systems and flow meters; and, 
• Cleaning and redeveiopment of the reinjection wells. 

System inspect ions will be done week ly for the first eight wee ks of operation, then 
month ly thereafter. Table 4-1 summarizes activities that will be performed during routine 
monitoring and Table 4-2 summarizes the frequency of rouline maintenance tasks. Contact 
in formation for the manufacturers and vendors of the equipment is presented in Table 4-3. 
Specific info rmation regard ing key maintenance tasks is provided below. 
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T able 4-1 «onl'd.) 
Su mma ry of Routine Maintenance 

Reinject ion Record Oow and pressure for each reinjection well. 
Wells Check water level for each reinjection well.  


Check that the t10w control valve position is correct for each rei njection  

well. 

Check lor leaks in the process piping. 

Check the condition of each wel l head.  


Vapor-Phase Check that unit is operating properly. 
Granular 
Activated Check general condition of vessel. 
Carbon 
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Table 4-2 

Schedule of Routine Maintenance 


M:tintcnancc Task Freq uency 
Fo r 1 SI After 1st 

Month I Month ,
inspect general operation and performance orthe GWTS weekly mon th ly 

Check for alarms or sh utdowns on PLC panel weekly monthly 

Check for presence of tra pped gas f~ !l1ulti -b; g-' rr,C"I,"e--,. -an-d-n-,a-nually weekly month ly 
vent 

Check for presence of trapped gas in thc -liquid-phase--ca- ,-'bon vessel1)-y+-w-cckly monthly 
man ually vent ing via the valve at the top of the vessel. 
'---:-~-;-~-~n----C__-'-----;7~--:--'------- --+-----c;,,- t---CT;---j
Inspect a ir strippe r e fnucnt and equa lization tank pumps 

inspect piping, valves, flow meiers, and transmitters 

In spect elect rical and telemetry system 

Inspect bag filter and arsenic reduction system 

Cal ibrate flow meters 
----··­ b;---,-,-,...-i---,.--I 

Ruarterl y or as 

Perform pump manufacturer specified ma intenance 
equired

lAs spec ified 

Inspec t and clean air stripper trays that show signs of significan t lA s necessa ry 
foul ing, hardness deposits, c lc . 

Replace bag filters when pressure drop reaches 20 psi !As necessary 

Backwash arsenic vessels whe n pressure drop reaches 30 psi lAs necessary 

Replace arsenic vessel when breakthrough is observed lAs necessary 

Rep lace worn or faulty equipment or components lAs necessary 

Check system status after majo r storm events lAs necessary 

Redevelop ex traction we ll [As necessary 

Redevelop rei njection wells [As necessary 

4.1 .1 Filtcl" Bag Replacement 
Occas ionally, part iculates build up in the bag fi lter a nd i l becomes necessary to 

change the filter bag. The 2S -m icron polypropylene filter bag shou ld be inspected and 
rep laced when the diffe rential pressure across the fi lt er clement is g r eate r than 20 psi under 
normal operatio ns. The pressure d iffe ren tial is manua lly read on pressure gauges located on 
either side of the fi lter ho using. 

The fo llowing procedure should be fo llowed to inspect and re place the filter bags 
witho ut shu lt ing down the GWTS . Bag fi lt er replacemen t can also be completed with the 
system shut down no rmally. 

I. Shut off the ail' s tripper sump pump. This is best done right a fter the pump has 
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finished a pumping cycle. 
2. 	 Verify that the pressure in the bag filter housing has bled to zero psi. Vent with 

vent va lve, if necessary. 
3. 	 Loosen the lid nuts and rotate lid off of vesse l. 
4. 	 Remove the fi lt er bags with caution. Make su re to wear gloves during bag 

replacement . 
5.  	 Inspect fi lter bag basket for rou ndness and nange condition. 
6. 	 Ve rify that basket and bag bearing surfaces are clean and free of nicks . 
7. 	 Insert new bag fi lter clements, making sure that a ll the bags are properly seated . 
8. 	 Inspect and clean gasket and gasket groove, if necessary. If gasket is worn ou t or 

nicked, rep lace. 
9. 	 Rotate lid over vessel and al ign bolt ancl nut brackets. 
10. 	 Close the lid; engage a ll bolts and hand tighten nu ts. 
II. 	 Moderately torque nuts at 1800 10 eaeh other, rotating around the vessel until 

tight. 
12. 	 Turn the air strippe r sump pump to AUTO. 
13. 	 Bleed any remaining air from the vesscl by opening the vent valve slowly until 

wa ter starts to come out. 
14. 	 Close venl valve. 

4.1.2 Ail' Stripper Maintenance 
Prior to performi ng maintenance on the interio r of the ai r stripper, the operator should 

stop all intluent water sources and allow the air stripper to treat the remaining water 
cascading through the trays, allowing the system to SlOp all its own. Once the a ir stripper has 
completely trea ted the rema in ing water and the effluent pump has stopped, the operator can 
lockout the system and open the tray access doors. 

The suggested mai ntenance of the air stripper is clearl y outlined by QED in the 
operation manllal provided in the Append ix D. Frequency o[ maintenance and cleaning is 
dete rmined by the measured ai rflow rate and backpressure on tbe blower. Airflow rate 
should be maintained at 300 cfm to ensure high removal effic iencies and the back pressure 
should be kept below 32 inches of water. The key ai r stripper maintenance items include: 

• 	 Ai r St ri pper Trays - shoul d be clean and free of deb ris and deposits especia lly at 
the aeration holes; 

• 	 Dem istcr Pad - shou ld be clean and free o f biological fouli ng and debris to 
minimize back pressure on the blower; 

• 	 Sight glass tubing - should be clean and free of algae and deposits; 
• 	 Gasket seals and Tray Felt seals - check seals for rips or tears, repair wi th 

silicone as necessary; 
• 	 Air Stri pper Effluent pumps - should be lubricated in accordance wi th the pump 

operation manual; and 
• 	 Overall Appearance - Exterior of the ai r stripper and pumps should be 

maintained clean of deposits and stains. 
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4.1.3 Arsenic Reduction Vessel Backwash 
The arsenic reduction vessels arc designed for continuo us operation wi th regular 

maintenance. If the difTerentia l pressure across the vesse ls becomes gl'e~lter than 30 ps i, 
back washing will be necessary to re- fl ufTthe med ia. 

The procedure fo r backwash o f a single vessel is as described below. The procedure has 
been written to backwash the lead vessel without shutting the system down. The same proced ure 
will be used to backwash the lag vessel with the excepti on of the valve sequencing. 

11111)Orta llt: C hange the valves in the following order, otherwise yOlI risk deadheading 
the pumps res ulti ng in potent ia l equ ipment and/or piping damage. As an a lternative , 
the operator can shut down the air stripper sump pump temporaril y, quickly make 
valve changes , and then resto re the pump operat ion before the ai r stripper sump 
reac hes the high leve l ala rm. 

I .  	 O pen the backwash o utl et va lve (rerout ing wa ter to the in fl ue nt equal iza ti on. 
tank). 

2. 	 Close the isolation va lve between the vessels (iso lati ng the lag vesse l) . 
3.  	 Open the backwash in le t va lve be tween the two vesse ls. 
4. 	 Manually o perate the disc harge equa lizatio n ta nk pum p for the desired backwash 

du ra tio n. ))0 not allow the pump to run dry. 
5.  	 C lose the discharge equalizatio n tank valve (rerouting water through the lead 

vessel). 

Important: So that the process flow is restored to the origi na l sen es flow, change 
va lves in the fo llowing order: 

I. 	 Open the d ischarge eq ualization tank valve . 
2. 	 Place the discharge equa li zation tank pump back in AUT O mode. 
3. 	 C lose the backwash inlet valve between the two vessels. 
4 .  	 Open the isola ti o n valve be tween the vesse ls. 
5.  	 C lose the backwash outlet va lve. 

4.1.4 Arsenic Reduction Vessel Replacement 
When breakthrough (concentration of 10 ppb or greater) of arsen ic is detected at the 

ou tlet of the lead vesse l, the lead arseni c reduction vessel will be taken out of service. The 
lag vesse l will be moved to the lead posi tion , and a new vesse l with fresh med ia wi ll be 
insta lled in the lag posi tion. The spent media and vesse l will e ither be properly d isposed of 
in total, or the vesse l will be fill ed with fresh med ia and he ld as a spa re. The operator will 
coord inate the pro fi ling, rep lace ment and disposa l o f thc spent media accord ing to a ll 
app licab le regulat ions . 

If the system is no t shut down during change out, the lead vessel will be temporarily 
taken out o f service and the water wi ll be routed to the lag vessel. Once a new vessel is insta lled, 
the ope rator should fi ll the vessel with water and allow the media to soak as suggcsted by the 
vendor. After soaking the media, the new vessel should be back washed to re move the fine 
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particulates prior to use. 

4.1.5 Liquid-Phase Carbon Rcplaccmcnt 
When breakthrough (concentration o f >75 ppb or grea ter) of VPH (C5-C8 

hydrocarbons) is detected at the outlet of the LGAC the carbon will be scheduled for 
replacemenl. Fresh carbon will be installed in the LGAC. The spent carbon will be sh ipped 
ou t fo r regeneration . The operator will coordinate the profil ing, replaccmcnt and shipment of 
the spent carbon according to all appli cable rcgulations. 

4.1.6 Tmnsfcr Pump MaintclHHlcc 
The transfer pumps in usc with the GWTS require minimal maintenance. The 

manufacturer (Gould's Pumps) information in Appendix C describes pump maintenance and 
repa ir proced ures in detai l. These include but are not limitcd to procedures for lub rication, 
greasing, maintenance of bearing iso lators, d isassembly and assembly. 

4.1.7 Residuals Managcment 
The following treatment residuals will be periodically generated from the treatment 

system: 

• Filter bags; 
• Vapor-phase carbon; 
• Liquid-phase carbon; 
• Arsenic reduction mcdia; and, 
• Material related to cleaning equipment andlor we ll s. 

"fhese resid uals arc not expected to be hazardous. The vapor-phase carbon, liquid-phase 
carbon and arsenic reduction med ia will be sampled per the vendor's di sposal requirements. 

A representative sample a bag fitter will be collected and analyzed for total arsen ic. 

4.2 MAJOR MAINTENANCE 

Major maintenance is any cffo rt needed to repa ir or replace equipment to continue 
system operation. The need for major maintenance would result from a major malfunction 
causi ng the system to be inoperative. Major maintenance also refers to system design 
changes andlor maintcnance requiring significant downtimc. The appropriate equipmcnt 
manufacturer can be contacted when any major maintenance is called for. Contact 
information ror the equipment and materials vendors is provided in Table 4-3 . 
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Table 4-3  

Con t~lct I n or nultJO n for E rIC"S  
f !.. qUlpmcnt I  Mallll factu rc rs IS UppI

Equ ipmcnt Manu fac tu rer Telcphonc Vendo r Contact Teic ilhonc 

Extraction Grundfos (559) 292­ I
We ll Pump Pumps Corp. 8000 

- ­ . __. - ­ - ._­ - -

Low Profile QED (800) 624­ QED 
Ai r Stri pper Environmental 2026 Environmental 

Systems Sys tems 
.--~ 

Transfer Goulds Pumps (315) 568­ Goulds Pumps 
Pumps 7123 

. _.­ . ­ . 
Arsen ic Tetrasolv (SOD) 441­ Seneca Dan Nolan (5 15) 262 ­
Reduction Filtration, Inc. 4034 Environmental 5000 
Vessels- _. ..... 
Arsenic Ad Edge (678) 835­ Ad Edge Valarie (678) 835­
Reduction Technologies, 0052 Technologies , Rhodes 0052 
Media Inc. Inc. 

Flow Georg Fischer (781) 438­ Georg Fischer Ke vin (781) 454­
Meters/Translll Signet, LLC 5646 Signet, LLC Buchanan 9928 
ilters 

Vapor Phase Tc trasolv (800) 441­
Carbon Filtration, Inc. 4034 

Liquid Ilhase Siemens 978-6 14-7428 Siemens AnnicLu 603-767­
Carbon DeWitt Santin i 1118 

Bag Fi lte rs Custom Service (24S) 340­
& Design 9005 

Control Panel Seneca (515) 262 ­ Seneca Rich Richards (515) 262­
and Environmental 5000 Environmental 5000 
Telemet ry 

Intake Fi lters Stoddard (847) 223­
Silencers, Inc. 8636 

4,3 SPA RE PARTS 

A reasonab le supply of spare parts should be maintai ned according to the maintenance 
requirements for each item of equipment. Table 4-4 is a list of recommended spare parts. 
For addi ti onal information, part numbers, etc. or the different system components; please 
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refer to the appropriate manu facture r' s info rmation contained III the Appendices of thi s 
document. 

Table 4-4 
RccommCIl(IC(I SSI}aI-C I' llrts 

VC lldol-I tc m M ake I Mod el Con tact Suggested Spa rc 
In vcntory 

Bag Filte rs 25 -mi cron Custom (2 48) 340-9005 ! ,polyp ropyle nc Service & r 10 ,,,Dcs i ~n ._.­-­­
Intake Filters FG4-G" housing Stoddard (S4 7) 223-S636 

! PS- I IO lilter Silencers, Inc . 2 

-­ -­
Vac uum 3005 liquid- Ashcroft , Inc. (SOO) 328-S258 
Gauges fi ll ed 2 

4.4 WI NT ERI ZATI ON 

Winter maintenance activ ities are those rcqu ired to protcct the system from damage 
durin g periods of freezing temperatures. The extract ion well and reinj ecti on wells shou ld be 
inspected prior to the onset o f freezing conditions. Snow or heavy ice accumulation should be 
removed. The GWTS heating system should be checked to ensure that the heater is working in 
treatment build ing. 
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5.0 MONITORING , SAMPLING AND R E POllTlNG 

This section describes the long- term monitoring, sampl ing and reporting related 10 the 
Northeast Area remedy. Monitoring and sampling wi ll be done according to procedures ollt lined 
the Field Sampling Plan for the Site (HSJ GcoTrans, 2000 and GcoTrans, 2007). Sample bottles, 
preservatives, and laboratory holding times and analytical methods to be used fo r sampling arc 
specified in the Qualify Assurance Project Plan for the Site (I-:I SI GeoTrans, 2000; GeoTrans, 
2007). 

5. 1 WATER LEVEL MONITORING 

Groundwate r level monitoring in the Northeast Area will conti nuo to be performed 
according to the Operable Unit Three (OU-3) monitoring program, as defined by the 
Groundwater Monitoring Plan (GcoTrans, 2006) and modified by annua l monitoring reports. The 
current water level monito ring program includes annual mcasurement of water levels at 
approximately 60 locations in the Northeast Area. 

Grace proposes to colleci additional water level data during start-up of the Northeast Arca 
Remedial Action. Start-up is defined to OCClir aftcr insta ll ation, development and testing o f all 
the extraction and reinject ion wells. More specifica ll y, pressure transducers will be installed in: 

• 	 monitoring wel ls MW-43S and MW-430, located adjacent to the LNA PL source 
area, and 

• 	 MW-06S, MW-06D, MW-06Dl, MW-06D2. MW-06B, MW-04S and MW-04D, 
RE-IOBS and RE-20BS located near the extraction/reinjection wells. 

• 
Water leve ls will be measured from these locations on an hourly basis starting 

approximately two weeks before system start-up through the first two weeks of operation. Water 
level data collected from these locations will provide an indication as to the hydraulic impacts 
that thc extract ion/ reinjection system has on the shallow aquifer system in the vicinity of the 
reinjection wells as well as in the vicinity of the Linde li gh t non-aqueous phase liquid (LNAPL 
related contamination. 

Water level monitoring will also be done at the extraction and reinjection wells. Waler 
levels will be measured by hand in eaeh extraction well on a monthly basis. Water levels will bc 
collected on a da ily basis frol11 each active reinjection well lIsing a pressure transducer/data 
logger. The extraction and re inject ion well water level data will be used to eva luate changcs in 
well efficiency over time and will be lIsed to determine if and when wells need to be 
redeveloped. Water level monitoring proposed specifically for the Northeast Area Rcmedial 
Action is summarized in Tab le 5-1. 

5.2 GROUNDWATER QUALITY MONITORING 

Groundwate r quali ty monitoring in the Northeast Area will continue to be performed 
according to the Operable Unit Three (OU-3) monitoring program, as defined by the 
Groundwater Monitoring Plan (GeoTrans, 2006) and modified by annual monitoring repOIts . 
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The cllrrent monitoring program includes annual sampling and analys is of groundwater from 20 
locations in the Northeast Area fo r VOCs, 8 locations for I, 4-dioxane and 8 locations for 
inorganic compounds. Figure 2- 1 shows the locations that are sampled and what parameters they 
are sampled for. 

In add ition to the OU-3 monitoring program sampling, Grace will co ll ect groundwater 
samples from three locations and ana lyze them for extractable petroleum hydrocarbons (EPI-I) 
and vo latile petroleum hydrocarbons (V PH). Samples will be collected from monitoring well 
MW-49, which is completed across the water table, MW-06DI, which is completed in the 
shallow till, and MW-0602, whi ch is completed in the deep till. These three monitoring wells are 
located between the Linde LNAPL-related contamination and the area where groundwater will be 
extracted from the bedrock. Groundwater quality results from these locat ions will provide an 
indication as to whether the Linde LNAPL-relatcd contamination is migrating 10 the north toward 
the Grace extraction and reinjection wells. During system operation, Grace will sample these 
three wells every six months for the first two years of extraction well operation, then annually 
thereafter. The first set of samples will be collected prior to activation or the Northeast Area 
remedy to provide a base line condition. This data will be reported in the Anl1l1al Monitoring 
Program Repol'ts for the Site. Groundwater quality monitoring proposed specifically for the 
Northeast Area Remedial Action is summarized in Table 5~ I. 

5.3 TREATMENT SYSTEM MONITORING 

Groundwater samples will be collected from extraction well NE-l weekly for the first 
four weeks, then on a monthly bas is. These samples will be ana lyzed for VOCs, 1, 4-dioxane, 
EPi-IIVPH, total arsenic, iron and manganese. SVOCs and other inorganic compounds will bc 
analyzed for if results from samples collected during extraction well step-testing indicate that 
they arc present at levels that would be of concern. The results /l'om the ex traction well samples 
will give an indication as to the quality of groundwater being extracted from the bedrock as well 
as the water quality influent to the treatment system. 

Water samples will be collected from the effluent of the liquid-phase carbon unit weekly 
for the first four weeks and then on a monthly basis. The results from these samples wi ll be used 
to monitor the efficiency of the treatment system. Water quality results from the liquid-phase 
carbon unit effluent will represent the compliance point sample results and the quality of water 
being reinjected into the aquifer. These treatment system wate r quali ty samples will be analyzed 
for VOCs, 1,4-dioxane, total arsenic, iron, manganese, and VPH. In the event that EPH is 
detected in the air stripper influent, it will be added to other sampling points withinlhe treatment 
train, as necessary. During the monthly sampling events pH and turbidity will be measured on 
site at the effluent of the liquid-phase carbon unit. A total arsenic sample will be collected 
between the two arsenic reduction system vesse ls weekly for the first eight weeks. The arsenic 
sample collected mid-way through the arsenic reduction system will be used to evaluate 
breakthrough of the lead vesse l. Following review of the first eight-weeks of sample results, a 
determination will be made as to the continued frequency needed for these samples. The 
sampling frequency will depend on actual arsenic influent concentrations and breakthrough time 
for the lead vessel. 
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A VP I-l sample will be collected after the arsenic reduction system and prio r to thc liquid­
phase act ivated carbon unit week ly for the first four weeks and then on a monthly bas is. This 
VP l-l result in conj unction with the emuent VPH results will be used to evaluate the efficiency of 
the carbon unit. 

No air samples are proposed to be collected since the vapor-phase carbon has no speci fic 
mass removal requirements. The mass of VOCs discharged to the air will be calculated based on 
the water quality sample results. 

Odor will be evaluated during weekly operati onal vis its for the first 8 weeks and monthly 
thereafter. Carbon change-out is anticipated to be performed on an as needed basis when odor 
monitoring ind icates change-out is necessary. Treatment system monitoring for the Northeast 
Area Remedial Action is summarized in Table 5-1. 

The fo llowing treatment residua ls wi ll be periodica ll y genera ted from the treatment 
system: 

• Filter bags; 
• Vapor-phase ca rbon; 
• Liquid-phase carbon; 
• Arsenic reduction media; and, 
• Material related to clean ing equipment andlor wells. 

These residuals arc not expected to be hazardous. The vapor-pbase carbon, liquid-phase 
carbon and arsenic reduction media wi ll be sampled per the vendor's disposal requirements. 

A representative sample a bag filter will be collected and analyzed for total arsenic. 

USEPA will be notified immediately in the even t that groundwater exceeding an Interim 
Groundwater Cleanup Level (lGCL) or any other Applicable or Relevant and Appropriate 
Requirement (ARA R) is reinjected. [GCLs for the Site are summarized in Table 2-1. 

5.4 EXTRACTION I REINJ ECTI ON WELL MONITORING 

Extraction and reinjection well monitoring wi ll be done weekly for the first four weeks, 
then month ly thereafter. The following data will be recorded during each monitoring event: 

• Record totalizer reading and flow rate for each ex traction and reinjection well ; 
• Record indi vidual extraction well / reinjection wel l pressure; and 
• Record pH and turbid ity fo r each extraction well. 

5.5 REPORTING 

Moni toring and sampl ing results related to installat ion and starl ~up of the Northeast 
Area remedial act ion will be included in the Northeast Area Groundwater Remedial Ac tion 
Report, which wi ll be submitted with in 90 clays after USEPA determines that construction is 
complete and that the Northeast Area Groundwater Remedial Action is "Operational and 
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Functional" . 

Long-term Illoni tor ing and sampling resul ts re lated to the Northeast Area remedial 
action wi ll be reported in one of two doculllents: 

• 	 Annual Monitoring Program Reports far the Site or 
• 	 Annual Nor,heasl Area Trea(/IIenl System Reports. 

The Anl1ual Monitoring Program Repor,s for the Si te will be submi tted fo llowing 
compl etion af the an nual Site-wide water leve l and groundwater sampling rou nd. The 
following in format ion wi ll be incl ud ed in the Annual Monitoring Program Reports: 

• 	 A brief description of the water level and waler quality sampling procedu res; 
• 	 A table summarizing the water leve l measurements; 
• 	 Unconsolidated depos its and bedrock potentiometric maps showing watcr level 

elevations and potcntiometric contours; 
• 	 Tab les summarizing the water qual ity data; 
• 	 Unconsolidated deposi ts and bedrock water quali ty maps indicating thc VDC, 

vi nyl chloride, and benzene co ncentrations detectcd in each monitori ng well ; 
• 	 Contour maps showing the distribution of VDC, vin yl chloride, and benzene 

concentrations above MCLs; 
• 	 Maps showing the distribution of arsenic in groundwater; 
• 	 Time-concentrat ion plots of VDC, vi nyl chloride and benzene; 
• 	 A discussion of any statistically sign ificant water quality concentration trcnds 

observed; 
• 	 Discussion/proposal of changes to the monitoring program, including a listing of 

monitoring wells, ifany, that should be dropped from annual sampling; and 
• 	 Evaluat ion of impacts of the remedy, if any, to the Linde LNAPL-related 

contaminat ion. 

The Annual Northeast Area Treatment System Repol"fs for the Site will be submitted 
by the end of the first quarter o f each ca lendar year. The followi ng information wi ll be 
included in the Annual Northeast Area Treafment System Reports: 

• 	 Tables summarizing the treatment system water qual ity sampling resu lts; 
• 	 Est imate of the VOC mass removed by the remedy; 
• 	 Evaluation to confirm if air emissions are at or below a level of Na Signifi cant 

Risk to human health and public welfare; 
• 	 Summary of air stripper, arsenic reduction system and liquid-phase acti vated 

carbon removal efficiencies; 
• 	 Tables summarizing extraction and reinjection rates ; 
• 	 Discuss ion of operation and maintenance activities perfo rmed; and 
• 	 Discussion of issues, ifany, related to the treatment system operation. 

After the remedy has been operational fo r three years, and if necessary, every two 
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years Ihereafter, an evaluation will be cond ucted to determine if pumplllg can be 
discont inued" The evaluation wi ll include the follow ing: 

• 	 Information from the Acton Water District regard ing yield and drawdown at the 
three Public Water Supply Wells located in the School St reet Well Field; 

• 	 Contaminant concentrations at each of the three Publi c Water Supply Wells 
located in the School Streel Well Field and whether Ihey are meeting, and are 
ex pected 10 con tinue 10 meet drink ing waler standards; and, 

• 	 The effectiveness or tile ex tract ion andlrealment system" 

T a ble 5- 1 
Monito l' ing :lnd S~lmilling for NO l'theast A I'C~I Remedial Ac tion 

Loca tion Anlilysis Freq uency 

Wate r Leve l Monitoring 
MW-43S, MW-43D, Pressure transducer/data logger Hourly ror 2 weeks prior to system 
MW-04S, MW-04 D, start-up through first 2 weeks or 
MW-06S, MW-06D, operation 
MW-0601, MW-06D2, MW-068 , 
RE,IOBS, 
RE-20BS 
Extraction Wells 1"land measurement Monthly 
Rein"cct ion Wells Prcssure transducer/data log!).cr Dail 

Gro undwa ter Q Ulliity Monitorin 
MW-49 EPH Prior to system start-up 
MW-06DI VPH Every 6 months for first 2-years 
MW-06D2 Annually while system operating 

T rea tment Sys tem Monitorin g 
Extraction Well NE,I (Influent) YOCs, I ,4 -dioxane, EPHIVPH Weekly for first 4 wceks; 

Total arscnic, iron and manganese Momhly thereafter 

Between Arsenic Reduction Total arsenic Weekly for first 8 weeks 
System Vessels Long-tcrm frequency to be determined 

after 8 weeks 
After Arsenic Reduction System VPH Weekly for first 4 weeks; 
and before Liquid -Phase Carbon Monthly thereafter 
Unit 
Liqu id- Phase Carbon Effl uent YQCs, VPH Weekly for first 4 weeks 

1,4-dioxane Monthly thereafter 
Total arsenic, iron and manganese 
Add EPH if detected in influent 

Air Odor monitoring Weekly for first 8 weeks 
Monthly thereafter 

Ex t."aetiOIl /nei n"ect ion Well Monitol"io2 
Extraction Well NE-I Totalizer Reading/Flow Rate Weekly for first 4 weeks 

Well Pressure Month ly thereafter 

Reinjection Wells RE­ I and RE-2 
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6.0 	 POTENTIAL OI' ERAT IN G I'R OBLEM S AND C ORRE C T I VE 
A C TION S 

This section is a li sti ng of the most likely potentia l problems with the system. the ir 
possible causes and correc ti ve actions. 

6.1 	 EQlJlI' M ENT MALFUNCTIONS 

Table 6-1 lists ind ividua l equipme nt malfunct ions, probable causes, and in most 
cases , corrective actions to be taken. By no means is this list complete. It is intended on ly as 
a gu ide for Ihe maintenance personnel to he lp them in properly identifying and isolat ing 
equipment malfunctions. If in doubt as (0 the actual cause of a malfunction , consult the 
equipment manufacturer fo r assistance. 

The system wi ll au tomati cally shut down and witl need to be restarted manuall y under the 
followi ng conditions: 

I . Motor fa ult in any pump. 
2. I-ligh-high level alarm in either of the two reinjection wel ls. 
3. Low pressure (ind icat ing low air fl ow) in the a ir stripper. 
4. Diffe rential press ure across arsenic reduction vessels gl'catcr than 30 psi. 

In the event the system shuts down, the cause will be investigated, an appropriate 
remedy will be implemented, and the system will be restarted. All other alarms are either not 
anticipated to occur freq uen tly or do not requ ire immediate attention by the operator. 

6.2 	 EXCEEDANCE OF A G RO UNDWATER IlISCHARGE STANDARD 

In the event the effluent from the groundwater treatment system exceeds a 
gro undwater discha rge standard, the fo llowing steps will be taken: 

I.  	 If a VOC di scharge standard is exceeded inspect/clean the air stri pper system 
and resample the treatment system erouent ; or, 

2.  	 If the arsenic discharge standa rd is exceeded inspect/replace the arsel1le 
reduction system vessels, as necessary and resample the treatment system 
effluent. 

If the ero uent sample collccted afte r the above ac tions have been taken exceeds a 
groundwater dischargc standard or, if a compound which is not being lI'catcd by the system 
exceeds a groundwa ter di scharge standard, then an evaluation of potenti al modifications to 
the treatment process necessary for the system to meet the groundwa ter di schargc standards 
will be done. In the unl ike ly event that modifications are not feasi ble, fo r practica l or cost ­
effec tiveness reasons, Grace wi ll consider the feasibi li ty of insta lling a compliance point 
between the re injection we lls and the School Street Well Field Zone II boundary. 
Mod ificat ions to the treatment sys tem and/or implementation of a compl iance point other 
than the treatment system discharge will be proposed to the USEPA for their review and 
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approva l. As with all correspondence related to the Northeast Area remedia l action, Linde, 
the property owner, will be copied on all correspondence re lated to treatment system or 
com pliance point modificat ions. 

Table 6-1  

Potcnti:li oJperational Problems and Remedies 


Potential 
Problem 

Cll use Remedy 

High Level 
Alarm in Air 
Stripper 

Feed now rate too high. Adjust feed flow rate to design 
conditions. 

Pump Failure. Repai r / replace pump. 

Pump operation level switch 
malfunct ioning. 

Clean / repair / replace pump switch. 

Low air flow 
rate through the 

Damper closed too much Open damper 011 the effluent side of 
the air blower. 

air stripper Fouled trays or demister pad Clean trays and/or demister pad of 
fou li ng. 

High level alarm 
in equalization 

Groundwater extraction rate too 
high. 

Adjust extraction fl ow rate to design 
conditions. 

lank Pum p fa ilure. Repai r I replace pump. 

Pump operation level switch 
malfunctioning. 

Clean / repair I replace pump switch. 

Low level of 
water in an 

Pump operation level switch 
mal fllJ1ct ionin g. 

Clean / repair / replace pump switch. 

equal izat ion 
tank 

Pump feeding tank is 
mal functioni ng. 

Check feed pump operation level 
switch. 
Repair / replace pump. 

No flow in 
inlluenl header 

Influent piping is clogged. Check clean-outs. Snake line if 
necessary. 

Extraction pumps not operating 
properly. 

Check pump. Clean or replace if 
necessary. 

High pressure 
readings across 
the bag filter 

Filter bag is clogged. Replace filte r bag. 

High differential 
pressure 
readings across 
lhc arsenic 
filters 

Filters are plugged. Backwash or change filter. 
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Inoperable flow 
meters 

Loose connections Check connections. Re-tighten if 
necessary. 

Particulate build-up Remove flow sensor and clean if 
there is a bu il d-u p 

High Ievcl alarm 
in rei nject ion 

Discharge flow rate too high. Adjust extraction fl ow rate to design 
conditions. 

welles) High-high leve l alarm switch 
mal function ing. 

Clean / repair I replace high-high 
switch. 

Reinjection welles) fou led. Redevelop rei nj ection well(s). 
Odor detected 
outside of 

Leak in pip ing to carbon. Check for leaks. Repair as necessary. 

treatment 
bu ilding 

Vapor-phase carbon is spent Replace vapo r-phase carboll. 
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7.0 DOCUMENTAT ION 


An important factor in operating any efficient extraction and treatment system is the 
completion of accurate operational and maintenance records. Without a record of past 
operational pe rformance, it is impossible to identify trends in any process. Records provide 
the operators with valuable information upon which to base thei r decisions concerning the 
system operation. 

r OUl" types of GWTS records will be maintained at the sile: operating reports, 
maintenance records, emergency condition records, and personnel records. These records are 
discussed further in the following sections. 

7. 1 OPERATING REPO IHS 

Detailed operating reports will be maintained for GWTS operation. These reports can be 
llsed to record information that is integra! to observing and controll ing operational trends of the 
GWTS, Table 7-1 presents an example Monthly GWTS Inspecti on Report. Tab le 5·1 
summari zes the frequency of data co llection. 
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Table 7-1 

Monthly G\VTS Inspection Ilcpol-t 


W. R. Gl'({ce Supel/und Site. Acton Massachllsetls  

Northeast Area Remedial Action  


Date: Weather: ~~~~~~~~~~~~~~~~~~~~~~_ 

Equip-n-,-c'-lI"/I"'e- ,-·s-o-n-n-elcoOn-Site: ~~~~~~~~~~~~~~~~~~~~~~~~-

Description of Wo rk Performed: _~~~~~~~~~~~~~~~~~~~~~~~_ 

Extraction Well Flow Rate ~____ gpm Tolal Flow _~~~~~~_ gallons 
Extraction Well Pressure p SI 

Infl uent Equalization Tank Pump Pressure -~~:c--;:--,- pSI 

Air Stripper Run Time hours Air Stripper DirL Pressure _~~_ in.1-I20 
Air Str ipper Influent Flow Rate gpm Air Stripper Sump Pump Prcssure~-,_ psi 
Bag Filter Inlet Pressure ps i Bag Filter outlet Pressure psi 
Lead Arsenic Vessel Inlet Pressure __ psi Lead Arsenic Vessel Outlet Pressu re __ psi 
Lag Arsenic Vessel Inlet Pressure __ psi Lag Arsenic Vessel Outlet Pressure __ psi 
Discharge Equalization Tank Pump Pressure _~~~~_ pSl 

Reinjection Well RE- J Flow Rate gpm Total Flow _~~~~_ gallo ns 
Reinjection Well RE- I Pressure pSI 
Reinjection Well RE-2 Flow Rate grm Total Flow ~____ gallons 
Reinjection We ll RE-2 Pressure pS I 
Vapor-Phase Carbon Diff. Pressu re in. water 
Vapor-Phase Carbon Temperature of 
Odor Present YeslNo I f yes, please describc:~~~~~~~~~~~~~~~~~_ 
Additional Information : 

7.2 MAINTENANCE RECORDS 


Record completion and retention is the 1110st important aspect of the maintenance 
program. From a review of the maintenance records, operating personnel, the responsible 
regulatory agency, and the design engineer can identify recurring problems with various pieces 
o f equ ipment, select the appropriate li st of spare parts to be maintained on site, and develop and 
design solutions to overcome these problems. 

A log book will be maintained onsile to record daily maintenance activities. In additi on, 
a running record of ma intenance performed on each piece of equipment will be kept. The 
equipment inspection and service record provides an easily ide ntifiable list of mai ntenance 
performed 0 11 each piece of equipment. Data concerning the preventive maintenance necessary 
on each item of equipment is obtained from the manufacturer's O&M manuals, and the next 
scheduled servicing can be eas il y indicated. Table 7-2 presents an example Equipment Service 
Record. 
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T"blc 7-2 
EquilHnent Service Record 

W R. Grace Superfllnd Site, Acton Massac!7/./selfs  

Northeasl Area Remedial Action 


Equipment: 

Date: Work Done: Comments: 
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7.3 NON-ROUTINE CONDITIONS 

A record of non-routine conditions affecti ng the system wi ll be maintained in the site 
logbook. Example non- routine conditions include: area wide power failures , extraction pump 
fail ures, or natura l disasters. The logbook also serves as a register of major emergencies or 
alarm conditions, with supplemental reports fil ed describing the occurrence, damage, cause, 
emergency corrective act ions taken, costs attributed to the s ituation, and permanent corrective 
actions taken, if req uired . 

7.4 PERSONNEL RECORDS 

A record of onsile pe rsonnel and an y visitors, subcontractors, regu latory agency 
personnel, etc. wi ll be maintained at the site. 
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8.0 SAFETY I SSUES 

A sitc·specific O&M HASP has been prepared for Ihe Site and is included in Append ix K 
of this O&M Plan. The HASP contains the following in formation : 

• 	 organization and responsibilities orthe project/health and safety team; 
• 	 characterization of the chemical and physical hazards present at the Site; 
• 	 a description of the medica l program required fo r O&M personnel; 
• 	 instruction on selection and use of personal protective equipment (PPE) and action 

levels [or upgrading or downgrading PPE; 
• 	 proper delineat ion of work zones and equipment personal decontamination; and 
• 	 <Ill accident prevention and cont ingency plan. 

8.1 GENERAL SITE SAFETY 

Any piece of eq uipmen t can be dange rous if operated imprope rl y. Safe ty is 
ultimate ly the res ponsi bi lity of those operating and mainta ining the equ ipment. All 
personnel operati ng and main taining the GWTS and it s proper implementat ion must be 
familiar with al l o f the system components, and observe a ll OS HA, federal, state and local 
safety codes and req ui rements. T he personncl should also be act ive part icipan ts in the 
approved company healt h and sa fety program. 

Fail ure to properl y fo llow instructions and failure to take proper safety precautions is 
dangero us and can cause serious personal injury, needless equipment damage, and 
unnecessary environmental harm. Mechan ical modificat ions and/o r subst itu tions of parts on 
equipment that will affect struct ural, operational , or env ironmental safe ty should no t be 
made. Modi fications that may defeat protective features originally designed into the 
equ ipmcnt and its contro ls should not be made. 

Table 8-1 summarizes the haza rds associated with the GWTS operation. The 
fo llowing is a part ial list of general precautions to follow bu t in no case is the list exhaustive 
nor is it intended to be. Operators and maintenance personnel shou ld expand on this list after 
fi rst reviewi ng the entire GWTS and its operation with the approp riate health and safety 
aut horiti es. 

• 	 Keep areas clean. A clean work area is a much safer area. 
• 	 Keep all equipment guards in place. If removed to se rvice the equipment, make sure 

the gua rds are rep laced prope rl y. 
• 	 Wear eye and face protection around rotating and pumpi ng equipment and whenever 

worki ng around or handling chemicals. Be espec ia ll y caut ious for splash when 
disconnecting piping, va lves and fitt ings. 

• 	 Wea r ear protect ion if necessary. 
• 	 Wear proper apparel. Do not wear loose cloth ing, or jewelry, which could be caught 

in machinery. 
• 	 Wear a proper respi rator aro und chemicals and in areas where vapors and/or gascs 

may be present. 
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• 	 Non-skid foo twear is rccommended and always wear pro tective gloves when feasible. 
• 	 Remove adjusting screws or wrenches. Form a habit of checking to see that al l too ls are 

rcmoved rrom equipment. 
• 	 Make sure all personne l are fam iliar with OS HA approved Material Safety Data 

Sheets for al l hazardous materials they may encounter. 

Reporting mechanisms for medical emergencies are described in the site health and safety 
plan (nearest hospital or medical treatment facility, etc.). Signs contai ning 24-hour cmergency 
phone number contacts should be posted in the cont rol room and system compound gates. 
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T able 8-1  

I-Iaza rds Assochl tcd with GWTS O perat ion  


Prccaut iona ,-y Mcasu ,-csH aZllrd 

Noise levels grea ter than 65 deci bels ~ear hea ring protection. 

Slippi ng, tripping on equipmen t and e aware of surroundings. ,pads ,-_. - - ... -­ -~.-~ . ­
Leaks from piping and equ ipment Year protective gloves, goggles and steel toe boots. 
-- - ---,. b,- .. .. - .. - ... -

Spurling of water during change Wear goggles and gloves while fixing any leaks. 
outlreplacement of equi pment and [waSh hands properly if the re is any con tact with 
plplllg liquids. 

.. . . 

Electrica l shock Stay clear of damaged -e'lecl rical wi ring. Use 
~ommon sense. Use proper lock-olli /lag-o ll i 

rocedures. 
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A I' I)ENDIX A 

GROUNDWATER TREATMENT SYSTEM As -BuILT DESIGN ORA WINGS 
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ApPENDIX B 

P ROCESS INSTRUMEi'iTATlON SPEC!FiCATIONS AND V ENDOR INFORMATION 



Signet 2551 Magmeter Flow Sensor 

Availabe in a variety of wetted materials and 
ideal for pipe sizes up to DN300 (12 in.) 

Description 
The Signet 2551 Magnetsr is an insertion 
style magnetic flow sensor that features 
no moving parts. The patented* sensor 
design is available in corrosion-resistant 
materials to provide long-term reliability 
with minimal maintenance costs. Mate
rial options include PP with stainless 
steel, PVDF with stainless steel. PVDF 
with Hastelloy-C. or PVDF with Titanium. 
Utilizing the comprehensive line of Signet 
installation fittings, sensor alignment and 
insertion depth is automatic. These ver
satile, simple-to-instal l sensors deliver 
accurate flow measurement over a wide 
dynamic range in pipe sizes ranging from 
DN15 to DN3QQ [0.5 to 12 inches), satis
fying the requirements of many diverse 
applications. 

Signet 2551 Magmeters offer many output 
options of frequency/digital |S3LI, A to 20 
mA or relays which are available on both 
the blind and display versions. The fre
quency or digital (S3L] sensor output can 

System Overview 

be used with Signet's extensive line of flow 
instruments while the A to 20mA output 
can be used for a direct input to PLCs, 
chart recorders, etc. Both the A to 20 mA 
output and digital (S3L| sensor interface is 
available for long distance signal trans
mission of up to 1,000 ft. An additional 
benefit is the empty pipe detection which 
features a zero flow output when the sen
sors are not completely wetted. Also, the 
frequency output is bi-directional while 
the A to 20mA output can be set for uni  or 
bi-directional flow using the display or the 
RS232 set-up tool which connects to PCs 
for programming capabilities. 

In addition the display version of the 2551 
Magmeter is available with relays and 
features permanent and resettable total 
values which can be seen on the display. 
Also, the display contains multi-languages 
with English, Spanish, German, French, 
Italian and Portuguese menu options. 

Stand-A Lone Panel Mount 
Signal Haw Instrument 
iSfllAjte&OlgtyL 

855C 
5500 

Pipe, Tank, Wa l l Moun t 
Signet 3550 Flow 

Jnsix.LitnecJ_
Ivild separaislyl £""

Signet Universal 
Adapter K.l (3-80501 
isoid separately,   ™™"Y l 

Signet 2551 Magmeter 

L to 20 mA Input 
Fregra triable 

^Char t  a R Logic 
Pecotoei  Controller 

Signet 2551 Magmeter 

Signet Fittings 
isold separately! 

Features 
• Patented Magmeter 

technology 

• No moving parts 

• Bi-directional flow 

• Empty pipe detection 

• Installs into pipe 
sizes DN 15toDN 
300 (0.5 to 12 in.) 

• Flow rate range 
0.05 to 10 m/s 
(0.15 to 33 ft /s! 

• Accurate measure
ment even in dirty 
liquids 

• Blind A to 20 mA, 
digital/frequency. 
relay output 

• No pressure drop 

• Corrosion resistant 
materials; PP or 
PVDF with SS.Has
telloy C, or Titanium 

• Multi-language dis
play menu available 

Applications 
• Chemical Processing 
 Demineralization 

Regeneration 
• Water and Waste 

Water Monitoring 
• Metal Recovery and 

Landfill Leachate 
• Commercial Pools, 

Spas.and Aquariums 
• HVAC 
• Irrigation 
• Scrubber Control 
• Neutral izations 

ystems 
• Industrial Water 

Distribution 

C € •©« 

• U S . Patenr No: 7.055,396 B1 
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Ord er ing Information +GF+ 
Sensor Part No. 
3-255 1  


Sensor-Bod ITranSQucerJ and electrodes! rou~din em materials - Choose one 

-p 
 Polyoropy!e.".e and 316L 55 


PVDF and Titamum -f 

P'/OF and Haste, toy C-V 
P'IDFarld316,-SS-w 
Pipe size - Choose one 

ON1S t~ DN~OO 1112 to ~ In 1
C
I 
 , DN125toO N200[~ toS nJ 
I 
 , DN250 to ON30C 11010 12 nl


I, Dis la Opti ons c Choese One 
 --, No. D'501ay
I 


I 
-2 IWi,n Display, [We SPOT relay; , ~ne SJlid state r;!Lay -. With DIsplay 

, Out ut o.ptions - Choose One , , he ~enc , D, ita l {S'Li out. [F~~cency · l0. Mirror Re lay' lo~ el' collec:or!J ,, 4 to 20 rnA ou tput  


13-2551  
 -2­ 2
-p E_am le Part NumberC 

' This option is a p rogrilm~b le open collector outpullhat is ava ilable w ith disp lay 
versions on ly. 

Mfr. Part No. Code Mfr. Part No. Code 

3-2551 -PO-l1 159001105 3-2551-VO- l1 159001 251 

3·2551·PO· 12 159001110 3-255 i -VO- 12  
 159001 259 

3-255 1-PO-21 159001 267 3-255'-VO· 21  
 159001269 

3-2551-PO-22 159001 273 3-255 1- VO -22 159001275 

3-255 1-PO-41 159001 261 3·255 1·VO-4 1 
 159001263 

3-2551-PO-42 159001 279 3-2551 -VO-42  
 159001281 

3-255 1-P l ·1 1 159001106 3-2551-Vl -1 1 
 159001258 

3·2551 - Pl -12 159001111 3-2551 -Vl- 12 
 159001260 

3-255 1-Pl-21 159001268 3-2551-Vl -21  
 159001 270 

3-255 1-P l- Z2 159001274 3-2551 -V l-22 
 159001 276 

3-255 1-P l-41 159001262 3-2551 -V1· 41  
 159 DOt 264 

3-25 51 -P l -42 159 001280 3-2551 -Vl -42  
 159001 282 

3-2551 - P2-1 1 15900 11 07 3-2551 · V2-1 1 
 159001 450  

3-25 51 -P2-12 1590011 12 3-255 1-V2-12  
 159001451 

3-255 1-P2-2 1 159 00 1 435 3-2551-V2-2 1  
 159001456 

3-255 1-P2-22 159001 1038 3-255 1-V2-22  
 159001457 

3-2551 -P2-41 159001 432 3-2551·V2-41  
 159 DOl 462 

3-255 1-PZ-42 159001 441 3-2551-V2 -42  
 159001 463  

3-255 1-TO-11 159001 108 3-2551·WO-11 
 150001 230 

3-2551-TO-12 159001 113 3-2551-WO-12 
 159001 231 

3-255 1-TO-21 159001436 3-2551-WO-21 
 159001 271 

3-2551-TO-22 159001 439 3-2551-WO- 22  
 159 001211 
3-255 1-TO-41 15900 1 433 3-2551 -WO-41 159 001265 

3-2551-TO-42 159001 442 3· 2551·WO·42  
 159001283 


- --3·-·2-5a·1·-.:r-l·-l-1-- ---- -1·59-00-1-10·9-- -----J--2-55-1-W-l--H-- - - - 459-00·1-~32----

3-255 1-T1- 12 15900 111 4 3-2551-Wl-12 
 159001233 

3-2551-T1-21 159001 437 3-2551-Wl- 21  
 159001272 

3-2551-T1 -22 159001440 3-2551-W1·22  
 '59001278 

3-2551-T l -41 159001434 3-255 1-Wl -41 1 159001 266  

3-2551 -Tl-42 159001443 3-255 1-Wl-42 

3-255 1-T2· 11 159001 448 3-255 1 -W2- 11 :~~:~~; ~~~ 

3-255 1-T2- 12 159001 449 3-255 1-W2- 12  
 159001 453  

3-25 51 -T2 -21 159001 454 3-255 1-W2-2 1   I159001 458  

3-2551-T2-22 159 001455 3-2551~W2· 22 
 159001 459  

3- 255 1-T2- 41 159001460 3-2S51 -WZ -41  
 159001 464  

3-255 1-T2· 42 159001461 3-2551-W2-42  
 159001 465  


Application Tips: 
Note minimum process 
liqU id cnducti~ i ty 

requirement IS 20 iJs/ 
om 
Ins ta!l se'1sor uSing 
standa rd Signet 
instaUation fi t:ings fo r 
best results 
Sensor is capaote of 
retr()i i ttlng into eX isting 
5t 5 and 2536 @rngs 

,
I 
I 


·----- - --.--------------:

I 
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Mfr. Part No. Code I Description 

O-R ings 
1220-0021 
1224-0021 
1228-0021 
Replacement Transd 
3-2351-PO 
3-2351 -P l 
3-2551-P2 
3-2551-TO 
3-255 1-T1 
3-255 1-T2 
3-255 1-VO 
3-255 1-Vl 

198801 186 
, 198 820 006 

198820 007 
cers 
159001211 
159001212 
159001444 
159001213 
159001214 
159000445 
159 DOl 376 
159001 377 

I 

D-ring , FPM [Viton!E,) 
O-ring , EPDM 
D-ring, FFPM (Kalrez@1 

PP/316LSS, DN 15 te ONIOO 10.510 I, In.) pipe 
PP/316LSS. ON125 to ON200 15 to 8 in.) pipe 
PP/316LSS, ON250 to ON3DO (10 to 12 in.) pipe 
PVDF/Titanium , ON15 to ON10a 10.5 to 4 in.l pipe 
PVDF!T itanium, DN125 to DN20Q 15 to 8 in.l pipe 
PVD F/Titani um, DN25a 10 DN300 110 to 12 in.] pipe 
PVD F/Ha5telloy-C , DNTS to DN100 (0 ,5 to 4 in ] pip e 

IPVOF/Hastel!oy-C, ON 125 to DN200 [5 to 8 in .] pipe 

Accessories and Replacement Parts +GF+ 

Please refer to Wiring. Installation, Accessories and Fittings sections fo r 
more information. 

3-255 1-V2 159000446 
3-255 1-WO 159001 234 
3-2551-W 1 159001 235 
3-2551-W2 159 DOl 447 
Replacement Electr nics Module 
3-2551-11 159001215 
3-2551-12 159001215 

3-2551-21 159001 372 
3-2551-22 159001 373 
3-255 1-4 1 '59001 374 

3-2551-42 159 001 375 

Other 
7300-7524 159 000 687 
7300-1524 159 000 688 
7300-3024 159000 689 
7300-5024 159 000 690 
7300-1024 159 000 691 
3-8551.52'1 159 001 378 
1222-0042 159001379 
3-0232 159 000 865 

! PVO~/Hastelloy-C. ON250 to ON300 (lQ to 12 in , 1 pipe 
' PVOF/316 LSS, ON 15 to ON100 (0.5 to 4 In.1 pipe 
PVO~/3 1 6LSS , DN125 to DN20Q i5 to 81:1.1 pipe 
PVOF/316LSS, ON250 to DN300 (10 to 12 in.1 pipe 

Magmete r e lectronics, frequency or dig ital (S3L1 outp ut 
Magmeter electronics, 4 to 20mA output 

Magmeter Display Electronics, frequency or digital (S3L1 output 
Magmeter Display Electronics , 4 to 20mA output 
Magmeter Display Electro ncis , frequency or digitaL [S3L1 ou tput, 
w/rclays 
Magmeter Display Clectro ncis, frequency or digital [S3U output. 
w!relays 

24VDC Power Supply 7.5W, 300mA 

24VDC Power Supply 15W, 600mA 

24VDC Power Supply 30W, 1.3A 

24VOC Power Supply SOW. 2.1A 

24VDC Power Supply lOOW. 4.ZA 

Clear plastic cap fo r display  

O-r ing for clear plasti c cap, EPDM 

4 to 20mA spanning CD with RS232 Com'crler 
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Series 
2000 Magnehelic"Dinerential Pressure Gages

Indicale Posilive,Negative or Dinerential,Accurate within 2% 

standard MagneheHc' p",ssu~ Oagn has a Dimensions, StMo..oti Series 2000 Magnehoroc" P,on"", Gages, 
large, easy·to-mad 4 " diaL ($l ightly diflerent on m .. dium and high pressure models) 

"t'6 
[1746[ 

i 
, ____ """ ·314 ___I 
r [ '1o.~l 

- - .-- ---- --. _. -lienc· gag8 is cOOnected oy metal cr pjasiict u 11'19 whlcFi--' ...------... --- ------... -------.. - ­

-. 	' I Portable Units 

Sele c t the Dwyer Magnehel ic· gage for high a.ccuracy - guaranteed 
within 2'",i, of full ~C31e - <Uld for the wide choice or 81 models available Lo guit 
your needs precisely, Using Dwyer's simple, irictionless Magllehelic· move­
ment, it quickly indk:ltes low air or Men·corrosive gas press~s - either pos­
itive, negative (vacuum) or differential. The design resists shock, vibration 
and ovel'-pressur!!S. No manometer fluid to evaporat.e, freeze or cause \(»::ie 
or leveling problems. I t's inexpensive, too. 

The Mal.,.."ehelic" is !.he industry sta.ndard to mellS',r!! fan and blower 
pres.ures, filter resistance, au' velocity, furnace draft, p ressw"tl drop across 
odfice plates, liquid Itlvels with bl1bbler systems and pressure~ in nuid am· 
plifier or r1uidic systems. It also checks gas·air ratio controls and automatic 
vaiv~, and monitors blood and respiratory pressures in medical care equip-­
menlo 

Note: May be used Vllith Hydrogen where pressures are less than 35 "si. 

_
MOUNTING, Asing [e case 

. '_ ,sIZe is used for mosI models of 
Magnehel jcA gages, They carl ~ be flush or surface mounted 
With stai1dard hardware sup' Flusll Surface or P'p" Mounted 
plied. With theopllCmal A·SIQ 
Pipe Mountir.g Kit Ihey rnay be converuenf,y 1I'16ta~ed on r,cNOr1tal or vertICal 1',('· 
2' prr..-e t>Jlt:OJgh calibrated fer 'I!)rticitl POSItIOn, many ranges above' -may be used 
al any angle by simply re·zeroing. However, for maximum accur<lC'Y, lhey must be 
calibrated in Ihe same pos~ion h whicl11hoy are used These charac:oostics make 
Magnehelic" gages ideal fer both stationary and ponab:e aoolica!bns . A 4',(,'ho/e 
is requ~ed for flush panel mounting. Complete mounlll1g and connoction fnirgs 
pl!.!s instrUCIiOns aro lumished with each Instrument. 

VENT VA LVES 
In applications where p ressure IS cont",uous arxl r Ma~e' 

~ cannot be easly remolled wflSuggflSt uSing OwyerA,310A
l-:;: vent valves 10 connect gage Prl:!ssure ~an then be removed 
~ 10 check Of ra-zero -he gage~ HIGH AND MEDIUM PRESSURE MODELS-

',.,~ 	 " 
~. ~ 

~ ~ -'i0. 
Insta,1a!iOn is Similar 10 standard gagE'S except that a 1\''!<.'h<.,.'Ie 
Is nOOCed for flush mounting. The medium pressure ~ns:ruc· 
len IS ratec for II'Ilerna preSSl.ll'flS up to 35 psig and the Ngn 
pr9ssure up 10 80 oSlg. Avai [able for all moCelS, Because 01 
[arg61 case. the medium pressure and i1igh pressure modcis . 

' 	 wil [.-:ot fit n a PQr'1abe case SIze Inslallahon of Ihe A·321 safe· 
ty re~lE!i valve on standard Magnehelic" gases often orovides 
ad9Quat~ protection against infrequent overproosure. 

SPECIFICATIONS  

Service: .o.r ¥'Id """·co<rt>VStCi!e, cor1>p1ltie gas.es. (Nal<¥~ Gas cptk:n ~'4I.' 

able,1 

Wetted Materials: Ccln$l.~ factory. 

Hou$ing: (lifo =1 .........um case ~ be~el. willi acryOcC<Nfil. Exterio< misn IS 

coaled gray 10 'MIhs1fnl 1M ro..- S3~ way C(n()scn lest  

~CU".cy: .2'" oj M scalO i..J% 00·0 ·100 ?I. · 125 40. \oMM..-d ,""" 

00· CO, ·60 ?II•.6MM ranges!. ~A rangeal 7O"F (2' l'q, 

Preuur. Limits: ·20'''9, lC '5 psg .• ~·O.671 ilar:o 1.03<1 b~rl: MP CC:on: 

~ psig (:< 41 t:a.1. HI' oplion: 80 c.;g IS.S? oarI. 

O""er?fe ••u"': Aele! pUg O!)EW\S all\PPlOl<ma:",,' 25 PSIQ 11.72 ~, !t!oldaro 

~g<l$ QI'"I)I. 

Tempef1llu,," Lim~.: 20 to 14QOc.'(·6.67 Ie 6O'q.

Si. , : ~·( I OI . 5 rr.mj ':)Iamete, cfiaj face. 

Moun ting Ori."lation: Oiaprw-agm"" verlic>O ~ Co/1 ... ~ ia::tory 10' 

cnr.cr pcSllb1 oret'a1ion!;. 

Proce•• Connection., liS' rem<ie NPT :IIUic<ne ....,." ;y>:J low ~er..5lJte IOOS 

• OI'c pe.ir tioe iVId one par back. 
W";ght: 1 i;) 2 oz (510~, MP! Hi' 2ib 2 Ql/9ti3 Qt. 
St anda.-d Accassori, ,,, Two ,/lrNPTplJys lor '~"~'l1e pressure lap~. twQ 
: 18" ~a ~"cad '" rvt:ber M"'lI a~aDlcr ""0 IIYoo lUsh rno.,.-f"I:nr;l aGWleI"S 
v.il/l SCIe'N$, (/IIo::>Jnlrglll"ld snap rlr>g relu,O' ~tllu!ed lor" 3 ""apt," " MP 

~===~*~'::g=._ ..~._"f#*"Y>g~~.......,.,.,.s.."III<bhot>alill""'_"'*""" .. _ .... 

OPTIONS AND ACCESSORIES 

Trans parent Overlays 
. :."",FurnlShed"redancgtOO'llQno;;hig/l! Wd empr~s,~e

CI"Iocal P'9SS"-es,@,, ..

(D­
"'"" -' Adjus ta b le Signal Flag 


n 161;OraI with pIe.sIic g<l(lfl rover. Availal:le k>" most rt'Od. 

els except those wi1~ medium or hogh pressure con· 

st=Iior1. ::an be ordered wItr1 ga-;;e or _ale, 


LEO Setpoint Indi cator 
, .3:.', _. ' .: 3r1ghl red LED on Iiglt of scale I#"~S 'M>6n set::loIrl ls 

" .. .. 'l!OChed. Field ad;"stabiEI from 9399 ioce. unrt Operatos 
~. on 12·24 VOC, FlIIClVI"~s MF' Of ItP styte ~O\l8' and 

be.el. 

~ 
'" .~ 

__' __. 

= ..... ­
'-":'; ' W#.~'Q'!.,. 

Co--riJrIe ca<ryir"g case wit'> any ~ gage d Sian· 
catd rarge, eJ<Ce!:! twgl presson~. nc1.Jdes g 
".127mldY."IO,n..obertl>br'>g , stan:.:t-~brac<et¥-d 
tr>rrnrl3JILoew:thh;:itd(o-

Air Fitter Ga ge Accessory Pac kage 
ildap's any standard Magnf!l"eic" :01 use as an~. >r:Cf 
Q:>ge. 'ocI\.dOlS aIunwIum surtace mo<Jltlrg t:.'ilckeI 'Mlh 
S<:fflWS. two 5 n. (\5 ml1l!n9ths of .,. S\!lTlt"lOJl'... tubt'lg 
two slatic PfCSS<Jre 'ips 8IlC two moicled pt_stic _enl 
vat.ij5 , IIltagt"al cctnp<esslor\ fil1lng~ on Dath rll)s <ll'd 
·/3M>!:. 

VISIT OUR W~8SITES: www.dwyel·inst.com WN'H.dW'le(·inSLco.~k I'Iww.dwyer-lnst.com.au4 

http:www.dwyel�inst.com
http:14QOc.'(�6.67





Quality design and construction features 

Bez!ll ~r()l,lCeS ~sr'9<' tor 11""5" mc,,~t,,-g n _---- 0"" 

~---

09 seal for C<:V"J assures pressure 
canel integnty of :::ase 

Clear plastic face is highly <'?ss",art to 910"0,."le'9 0: s' U~re rutoor p!Clec':S 
breaka;e. ::>'CV1des ~rr.iis:cl1ec "ew:r; -::>1 agaInst overpressure -;:.r ' 3 pmg retoo 
PCllltGf ilnc scale moc~s_ Ooens at a~roxmately 2: pso;; 

Precision litho-printed scale s .'lC:::t;r~!e iT-~~-""',0'''' ,'eo,'o~"m case is prOC<SiOn m~de 
ar.d sasy:o read 

Red tipped pointer cf heat treatsc a l ~~Jrur 

l!.tlOg IS easy:o see It S f'lSiGly TO\..l1led Qf1 

the i'1e'x s/'.aft. 

Pointer stops Jl mdce::i rubbo:!' ~",c'"------~L 
per-Ier ;Iva. tra"el W1t;OU: darr2ge 

" WiShbone" a.o;;sembly provlCe~ rncu:"w9 fer 
heiix. hellx oeanrgs ard oor.te' sneft 

J~·.veled bearin!l~ are snCCk-fQS:S:$'! 1'1".000n:e::t 

provide '"nuatly frctioo-iree monon lcr ,~x. 


Motion dilmpeC wrth h'9~ "''lCOSity SIlicone 

"uk:!. 


Zero adjU:<ltmenl screw IS ccrYVenenUy 
located in lhe pteSl:C cover. anc .s accessibi€ 
without -emolllng cover. O-nl'g seal provides 
prossure IlghlrleSS. 

Helix IS precislcn made from an alloy of h<gh magnetiC permeabi~ty. Mounled in iewe~ 
bearngs ,I turns freely foIlowrng t~.e magr1ctic flekj ,0 move tne pointer across '00 scale 

SERIES 2000 MAGNEHELlC~- MODELS AND RANGES 
The models below will fulfill mos . !'€quiremenls. Page 11 also shows ex~_mp lcs of spe­
cial models built for OEM customers. For special scales furn ished in ounces pcr 
~u.are inch, inches of mercury. metric uniu. ~tc., contact the factory. 

and Ir-dite-d,pped 10 \Vrtt1s~and 168 hour sa:: 
soray corrosIOn test EXlerior f:nlShed 'o 
caked dan< gray hamme<1Olc. One case srze 
's used ~cr al~ s:,mcard oressure opllcrs. and 
for !:loth sl.!r.<lCe ar.d ftusn molTlting. 

Silicone rubber diaphragm Wlt!"t totef;,al;­
rroldoo G-ring is Sl.lppone<1 by rrO(l\ ar-c rear 
plates ~ IS locked and searad in pos,!:on wrtn 
a seairg :Jlate or.,! ret<lnll1lO ring. Daohragm 
rr.oHon is reSlr1Cled 10 prt.'Vel'll damage due ~o 
overpressures 

Calibra ted range soring os nat spnng swot 
Srr>arl amplitude oi motion assures 
coosisle~ and long lifa. It reaCls 10 pressure 
on d:aphragm. Uw length acjustal::>e ler 
calibralloll. 

Samarium Cobalt magnet mounted al Me 
:)1 range sprng rotates helix without rna· 

chatlic1lJ ~kagcs. 

MODELS 

ange. 
In. w.e. 

Rang ~. 
Pa or kP. 

1).125 PI 
0-250 Pi 
(}-SOO Pa 
(}-150 Po 
(}-1.0 'Pa 
(}-1 .5 kPa 
IH.O kP. 
1)-25 kPl 

2000·00 
2001D 
20020 
20030 
200·m 
20060 
20080 
ZOlOO 

" 

(}-O.S 
(}-1.0 
(}-2.0 
(}-3.0 
(}-4.0 
0-6.0 
(}-S.O 

"" 

Rang" 

Model Inthu Med el 
Hum llu ~I Wiler Number 

2000·001' • 1)..25 2300·01. 
lllDO-a • . ." 2301 
2001 (}-1.0 no> 
2002 O-lO ~.. 
2003 0·10 2310 
2004 IHO m. 
2005 (}-SO n" 
2006 (}-SO Mode!
2008 .., 
2010 0·10 Numh' 

2015 0-15 2101 
2020 02. 2202 
W2S .~ 22~ 
10lO .~ 2204 

RanUI 
Zero 

Cenler 
Inches ~I 

Wate, 

.2~-o· . 25 
.5-0-.5

'"'",2·0·2 
5·(}-5 

10-0-10 
15·0·15 

R3ngf 

'"., 
'2,,'.. 

Du"! sa.i~ ASr Velocity un~~ 

MOd.1 
Humber 

Range In w.e. 
V.lotil'/. F.P.M. 

2000·00AVt - · 1)..251300-2000 
2000·BAVI · (}-.501500-2500 
1001AV 0-1.1>'500-4000 
2001AV (}-2.0I1000·5600 
201DAV 0-1012000-12500 

F~r usa with prtot lube. 

MDdel 
Hum~er 

Ihnge 
MM .IW~I.r .. 

." 

.~ 

Mon e! 
N um~lr 

!hogr. 
CM D! 
W~le, 

2DOO'15CM 0-15 
10D0·2OCM 0·20 
2000-25CM (}-25 
2000·50GM 1).50 
2000·aoCM (}-60 
2000·1 00CM IHOC 
2CIlO·150CM 1). 150 
20tlO-200CM 0·200 
2000·250C01 0-250 
2000·300CM 0-300 

am elmer R~n~oo 
2J00-4CM 2·)-2 

MII,bl 
Numbu 

1\30gr . 
Pncals 

2000·~OPAt-· (}-60 
20QO-l00PAt · ().IOO 
ZOOO·\ZSPAt · (}-125 
2000·2S0PA (}-250 
2000-300l'A [l-~OO 
2000-S00PA [l-500 
200Q·1S0PA (}-750 

Zero Comer Ram.~s 
23QO·250PA 
2300 ·500f'A 

NumD&r !ClIo",.!, 

2040 __ - - .~ -" 2205 __ 
2050 ..~ 2210' 

-·(}-5 -_. _­

lOOO -IOMMI' 
2000·25MM 
2000·50MM 
2000·SlIMM ..­
20DD -IOOMM 

.~ 
"(}-!!O~~..,,, 

2JOO·l IlCM 5-1)-5 
230ft-3DCM ­ ---.>-­ 2000·1KPA (}-I

2UOO'1 :5KP~-'- t-O:1.5--­
2060 .00 2215­ ."."2080 .00 2220­ .ro 
2100 .,,, 2230" ." 
2150 (}-1S0 ... _-",. ---

Ze ro Center Ranges 

!'JUO·lOr.1M r J IO-l]'10 l 

200C -2KPA 0-2 
2000 -3K1'A (}-l 
20D04XPA (}-4 
2000 -5KPA [l-S 
2000·8KPA [l-S 
201lO·10KPA (}-IOI'ccesscnes 

...·2~9 . Surlac. Mounrn,g 8ratl<., 
A-JOD. flal Flush Moumi n~ BracKet .. Oplion~ - To:lrW. .oos~t1ilt I.E 2OO 1 ·~ 
,1,·310,1, . J·wav Vet'll va.ve .. ............. .. . . AS ; (Adius:.ttlte S:Qnai Flaol 
,1, -321. SafelY R~l i tl V3"'"_.. KP ( H iQ~ Press Uri OpliMj 
...·4;12 . Pr)1lOble KfI. LT{Low T.mpe'a:"rl!~ to ·20'" 
A·605 . ....r FH ter KfI..... . MP (Mod. ?ressure OPI' ~J 
A·til0. P:pe Mount M ............_ ...... .... Sp (Set/)OLnl IMicate r) 

Soecl.1 PUtpOU Ranges ZOIlO·15KPA [l- 15 
Scare No. 2~Ol Scale No. 2402 lOOD-1 0KPA (}-20 
Square Rool 8lank Seal! lUOO -15KPA 0-25 

Specify Range Specify Rlnge 1~"~~~~~'~"~'l!J~~§;i.~W~:::=~Mod~ 20Cl0-(l0~. range -.05!o ~~ro CelllCr Ran 11 
•.20' we. for room prl1;l;te 2300·1KPA .5-0' .5 
mMiIoting 2300·3KPA 1.5-0-1.5 

Sea l! (}mlays Red . Groen. I.oi l"or~d or Com blnal:l)II . SD'~~I Loca:lans 

fTliese J1m~e$ ::auDra!ell lor vertlca! 1ca!G _os,Uon. 
•Ao;c"rlC'1 ,/·3%. •• Acl:urlC'{ .1-4% 

CAll TO OROER U.S. Phone 219 679·8000 U.K. Phone [144) (Oi I494·461707 AsiJ Pacil:c Pho ne 61 24272-2055 5 









	

Blue-White· Variable Area Flow Meters 

Industries, Ltd. 
I I I I I 
'I I I 

f--­
L_ F-420N 
f -­ 1" FIN PT. 1· 1/2" M/NPT 
--­ Rod Guided Float 

, 

, 

! 

It ---J --1-+-c­ ­ +-+-1-­

Features: 
Tough machined acry lic meier body, highly polished to a clear 
fin ish . 
Direct reading permanent scale. 
White back reflector for easy reading. 

1" flNPT or 1-1/2" M/NPT adap lt'fs with high grade Viton o-ring 

seals . 

316 stain less steel or Hastelloy rod guided floats . 


Acceptable in direct sunlight applica t ions . 


Materials of Construction: 
Meter Body; ,....... .......... .... ....Cast Acryl ic Rod 

Adapters: ... ...... PVC 
Guide Rod HOlder: ., ..... PoiySulfone 
O-ring seals: ... .", ....Viton" (cptional EP) 
Float: 

Standard Series ., ' ,..... " .. " .. ..3165S 
K· SEiries .. ___ .Hastclloy 

Guide Rod: 
Standard Series ,., ... ..._.. ... .316SS 
K· Series .... .............. Haslelloy 


Specifications: 	 Dimensions: 
Max. working pressure: .... ... 130 PSI (8.9 ba.r)@7[jF(21 ' C) 

Max. Flu id Temperature: _ ...13[j F (54' C)@ aPSI 

Full s~"le accuracy: +/. 5% 

Calibration f1uid :.-_ .......waler, specifIC grilvity 1.0 

Scale length: _.4" (10Cmm) 

EnvlrOrirrient: .-·...~.-:: ...."ACceplatl[e 'for direcT sunlight exPosure'. 

Maximum pressure drop:. __.2 PS I 

Approximall! sh ipping wi : ...2 lb. (.91 Kg) 


Maximum Temperatu re vs. Pressure 

.n"'" " ~ ~! ~~:~~~ , ~'
~ 	 •... ll l ·cl ____ - .­

lG"Fm.q ,I 
I 1611.11 11[3.1) 1!(U ) 10<(1.11 11011.1) 

sTAnc PRESSU RE PSIIBAR) 

http:10<(1.11
mailto:ba.r)@7[jF(21





Blue-White' Variable Area Flow Meters 

Industries, Ltd. 
I nstallation Requirements: 
1. Misallgrunen! will damagD the meter! 

FiowfT1eter must be Instat ed In arl exact vertical plane to ensure acc~racy 8e ~rtain of ;uoper plumbIng 
alignments. Misalignrrent may cause lhe o-nng seals to leak. 

2. Pipe dope and glue will damage the meIer! 

Use only Te1lon® tape on the threaded adapters The mete, booy and plastic nltings cannol tolerate pvC GIIJO 
andlof pipe dope. Even fumes can cause severe damage. If yeu arc inSlalling your flowmeter to a gleed pipe 
configuration, ,nsta ll the nowmeter aftof all glued Fittings are dried and lines are purged of all rumes Never hold 
Ihe meter body With pliers or like tools DO NOT OVER·TIGHTENI 

3. Vibration and heavy loadS wW d3mago the meter! 

Wall , noor and ceiling mounts and supports mllst be carefully aligned with the meter '::lody and sturdy enough lC 
sUPp<l i1 the plumbIng and prevent vibf(lliQn. Never allow the flowmeter to supPQrt the 'Neight of related piping 

4. Solenoid valves wi ll damage tile meter! 

Avoid a system that will Impose a $udden burst of flow to Ihe meter. Such a burSI will ~ause Ihe neat 10 i!l'paCl 
:he Hoat SlOP with destructive forcI! . Solenoid valves. or other quick opening valves cannOI ~e used unless mele! is 
protected against sudden bursts of flew. 

5. High pressun.s and temperatures will damage tM meterl 

The maximum accept<lble temperature ana pressure is interdependent. The maximum acceptable working pressure 
is dependant on the actual Hu id temperallJre. The maximum acceptable fl ...id lemperalum IS dl!~ndant on the 
actual working pressure. (see Temp!3ralUlI! Vs. Pressure chart). 

Flow Range and Model Options: 
Standard Series 
• Eq uippud with 3 1 6 S5 guide (ad 

Models for Liquid 
MOOE~ Dual Sea'e Ra"'Je Aaapta' Aoaple' Floal 

NUMBER GPM LPM Pipe Size Malenal Material 


F-42Q25LN·16 51025 2010100 I'FINPT PVC 316SS 
~~2025!:N ~':r..5.tO'2~~.L'20 'ttUOO~1 -1'!Z';MlI'>IF~T,-n-U~Y~:,3 16·SSd 
F-:2040LN·1G 01040 3010150 1-~INPT PVC 3t6SS 
1i-42040LN ..lI:t:.~j8·to'ij'O·~~30 1'O 1'50 "'1 - 1tt:IMlNP.T~~1RVC-U'-"3'ltl .SS\i 
F-42050LN-16 101050 40102CQ l-FINPT PVC 316SS 
"-420s0t.::N:tiI..~O·!o503t;. ~o 10 ZOO:tlli·II2'~MlN?,TJ! 'blP-'VC ,';;:'ta'tf;i:SS" 

Correction factor formulas for AIR models 
PRESSURE CORRECTION TEMPERATURE CORRECTION 

J 1&.7 - 'HC>1<"'S PSIG J 'llO' __~T"",.P 'l'
1~.1 

Note.. 

Ceiling 

1 1 
(3)1I 

1 1 I 

1 / 

fo 
1 - yY 

X31 1 

~ 
7 5 t4 1 

1 
Floor 

K·Series 
• Equipped with Hastellay guide rod 


K.sarln model s are .pecl. tty equipped lor highly corrosive applica tion • .  


Models for Liquid 
MODEL 

1) L iq~1d "'.odels c.~braled W1th wa:er Sp.Gr 1,0 Custom Sp,G,. calibra""'" available, Co,nilct tne fac:o",  

2 ) AIt modelS calibfated a: Sl8r'1da'd Conrjitions l7ljF@ 14 7 PSta). T/lmpef~lu'e Me P"'MUfe correction may bft Mq <Jired Conl!OCl the factory ~or <;V51Om c~ll b,aao n$ . 


5300 8u",nen Dfwe. HUnb''9lon Beach. CA 926~ 9Blue-White Tel : 71(·8S3-SS29 F~x : lt~94-9H2 All ,,""• .,...., •• oro './le "'''''''''' 01 "'... 1~'t>Kf..... """... 
/ndu!SlriOS Ltd. """"'.biuo:-wtIIt/l.com Email: ules@bIu<t-'IIn 'lIuX)m r......""" "".. oh, .. jIM()()(I·OJA " ".oenC5 

http:biuo:-wtIIt/l.com


Mercury activated . wide-angle switch designed to contro l pumps up to 1 HP at 120 VAC 
and 2 HP at 230 VA C. 

This mercury activaled , wide-angie pump switch provides automatic control oi pumps m 
non-potab le water and sewage applications Th,s switch IS r10t senSitive 10 ro tation or 
turbulence 

The Super Sing leli> pump sWitch IS sUItable for use with intrins ically safe c:rC..Ji!s 
Contac: SJE-Rhombus regarding speaflc intrinsically safe applications 

FEATVRfS 	 , 

• 	 Patented tumbler assembly gives positive pump on or pum p off 

• Controls pumps up to 1 HP at 120 VAC and 2 HP at 230 VAC. 

• 	 Adjustable pumpmg range of 6 5 to 13.5 Inches (17 to 34 em). 

• 	 Includes stancard mounting clamp and boxed packaging . 

• 	 UL Recognized for use in nan-potable water and sewage 

• 	 CSA Certified 

• 	 Three-year limited warranty 

pump Down I OFF posttlon pump Down I ON position 

contacts 
CLOSED 

omoNS 

This switch is ava ilable: 

• 	 fo r pump down or pump up applications as specified by part 
number. 

• 	 with a 120 VAC or 230 VAC piggy-back plug. 

• 	 without a plug for direct wiring in 120 VAC or 230 VAC applica tions. 

• 	 In standard cable lengths of to. 15, 20, or 30 leet and 3, 5, 6 or 10 
meters (longer lengths available). 

SPECIFICATIONS 

CABLE: fle xible 14 gauge, 2 conductor 
(UL, CSA) SJOW, water-resistant (CPE) 

FLOAT: 3.38 inch diameter x 4.25 inch long 
(8.58 x 10.80 em) hig h impact, corrosion 
resistant, PVC housing fo r use in sewage 
and non-potable water up to 140"F (60°C) 

MERCURY SWITCH: mercury-to-mercury 
contacts. hermetically sealed in a sieel 
cap sule 

ELECTRICAl: 
120 YAe SO/60Hz Single Phase: 

Maximum Pump Running Current: 
15 amps 

Maximum Pump Starting Current: 
55 amps 

Recommended Pump HP: 
1 HP or less 

2JO YAC SO/60Hz Single Phase : 
Maximum Pump Running Current: 

12 amps 
Maximum Pump Starting Current : 

35 amps 
Recommended Pump HP: 

2 HP or less 

NOTE: ThiS switch must be used With 
pumps that provide integra l thermal 
overload protection. 

PO Box 1708, DetrOIt Lakes, MN 56502 
1-888-DIAL-SJE' 1-218-847-1317 

1-218-847-4617 Fax 

email: sje@sJerhombus .com  


www.sjerhombus.com 

http:www.sjerhombus.com


Madison Co. 
27 Business Park Dr. 
Branford, CT 06405 US 
Phone: 203~488~4477 
Fax: 203~481~5036 
TolI~free: 800~466~5383 
Email: info@madisonco.com 
Website: http://www .madisonco.com 

m..~IJ!i\1liiltN!!ii!~~~'I!!'~lillfll1M~~~ 

Stainless Steel Mu lt j ~Po jnt Float Switches 

Madison Company offers a com~le:e liM of Standard and Configured (slight ly modifiec Standard deSigns) 
models. These products continue to meet the needs 01 applications in many marl<ets. at competitive prices In 
addition, Maoison Comp,II1Y olfers tile capabi lity to deSign specir,c flquld level switChes for OEM applicallons 
thai require unique conSiderations in matorials , configurations and systom inlorfacing. 

Engineered desi9ns incorporate over 45 years of experience in liquid level switch applications in a variety of 
environments and installation configurations. High reliability of the ma9netic reed SWitch technolo9yassures 
repeatability at an economical pnce. Our desl9n experience and flexib le manufacturing techniques elso offer 
customers many value-added design and assembly options 10 reduce their product cost 

Features 

• Multi ·point 
• Custom design capability using our on-line Product ConflQurator for an instant price quote 

• Magnetic reed switch tccnnology 

• High rel iability 
• Wide seiection of a~ailablc materials 
• Three baslc sizes: fu ll, miniature arid subminia ture 

• Direct inlerftlce 10 COnll'Ollcf!; 3v3i1ablll 

• BSPP & 6SPT style firjngs rYJw available 
Multi-point swil ~heS are available in many materials and configurat ions ilnd ciln contain as many float ,,~tuation 
points as the application and Switch design may allow (normally up to fwc). These 1l.i99Cd units can be 
mounted w~hin any vcssel, u@zlllgthemountingoplW)nsshownabove,orCl!sIOmlzed tothespecific 
<lpplic<llion. The actuation poin!~:lf9 defineo! by the customer and Ciln bo engineerO d to address offset 
tocatlons within !he ~essel, allowing for Ihe bypass of obstructions or saddle type tanks. For turbulent 
conditions, slosh shields, as well as electronic interface components and accessones, can be provided. 
Temperature sensors can also be incorporated into these models. 

Results 1 - 7 of 7 

" 

" 
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Warrick® Conductivity-Based 

liquid Level Control 

For over 50 years Warrick:' sensors and controls have offered 

dependable no-moving-parts control and monitoring of conductlve 

, I. 

I 

liquids. Now as part of the Gems Sensors family, Warrick brand 

conductivity controls continue to offer reliabilirj. process automation, 

labor savings, flexibility and operator salaty at an economical cost. 

The concept is simple: Take ad'/antage of a liquid's conductive 
properties to complete a circuit and cause a control relay to actuate. 
Use 01 permanently-mounted stationary electrodes gives the user 
precise accuracy. repeatability and no-moving-parts reliability. 

This simple concept has led to the development of a complete line of 

con ductivity-based con trols and electrode fittings sho'Nn here. For 

OEM's we also have the capability to custom configure controls and 

electrode littings to meet your specific application requirements. 
 1
Application Versatility 
Pumps. Warrick control syst~ms control the operation of pumps 

in countless applications: feeding of elevated tanks; drainage of  

wastewater from industrial sumps; batch processing; irrigation and 

flood control; sewage disposal. 

Bo ilers. One of theearliest uses for Warrick level controls , service 

on boilers, supervises feedwaler flow and provides critical low water 

cutoN protection and/or alarm functions. 

Stea m Cookers. Steam cookers and similar equipment such as steam 

generators, evaporators, sterililers and water heaters all depend on 

Warrick liquid level controls for protection. In applications of this kind 

thecontrols automatically shut oN the heat source in the event of a 

low water level, as well as maintain the proper water level, through the 

energizing of a solenoid va lve. 

Drink Dispensers. In this industry, level controls are essential in  
controlling the carbonator tanks' water level. 

Sump Pumps. The original use of Warrick conductance-actuated 

controls, service on sump pumps, is still one of the most 

common applications, 

High and/or low l eve l Alarms. Warrick conductance probe­

type controls also provide assured safety and peace of mind as 

high andlor low level alarms in boilers, process and storage tanks and 

similar equipment. 

So lenoid Contro l. As simple on/oH delJices, Warrick 

controls oHer dependable process control in 

awide variety of applications. For example, 

in a cooling tower. a Warrick. control 

wou ld activate the solenoid which brings 

water into the tower. 


.. 

'.' 'it" r 
---------­

I!DI 




INTRODUCTION 


System Components 
The illustration. below, graphically defines the typical WarnckS liQuid _.......
level control system. which includes thrEte basic elements ' ""::.- .- '"'" 

~ ."'­
1. Controls. Thecontrol is an electrical device VJith contacts that open 

and close In fasponse to liquid levels sensed by the probes . Because 
it is wired directly to the power source and to the sensing source , 
it can send signals that activate or de-activate solenoids, pumps. 
or alarms. 
Warnek''' controlsare avaJlable in many different des!gns and 

sensitivity ratings for awide range of application req uirements. 


2. Fittings. Thefitting is ahousing that holds the probes (or 
fl oats). insulates them from thevessel, and provides a means 01 
connection to the control. •
Warrici(& fittings are available for single-probe or multi-probe 

applications, for mounting to vessels in a variety of ways. and in 

open or pressure tight styles. 


3. Probes. The probeis asensor that extends downward from the 
fitting , with the lip positioned precise ly at the level where the 
control should be activated. 
Warric)«il probes are available in a variety of materials to suil 

differen t liquids and a variety of lengths to fit different depth 

requirements. 


The liquid level control system shown here is designed for "pump up" 
application. The pump will start refilling the vessel when the liquid 
reaches the lower probe tip, then stop refilling the vesse l when the 
liquid reaches the higher probe tip. 

,. PROI"5 -, ­ ­

P~rnp-uo sys:er:l 

Contents Page Start 

General Purpose Plug-In Modules ................. D-5 


Ceneral Purpose Open Board Controls ...... 0-7 


Low Water Cutoff Controls ......................... D-8 


Relay Output ..... .. ............... ......... ........ ....... 0-1 1 


Dual Function Controls ....................... ...... 0-14 


Intrinsically Safe Controls ......... ............... 0-15 


Multi-Function Controls ... ......... ..... ........... 0-17  


Moisture Detector ....... ...... ... ....... ..... .... ..... 0-18  


General Purpose Control ....... .. .............. .. .0-19  


Fitting and Probes Selection Chart .......... 0-20 


Fittings and Pro bes .. .................. . ...... ....... 0-21  


Panel Controls ...... ......... .... ....... 0-31 


Alarm Panels ............. . .................... ....... 0-33 


Kits and Optlons ........................................ 0-35 
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Ohms So!l ies Series Serln S<lrlu, 16, 100. 16M , 17 21, 31160M, 16VM 

50 75000 

450 75CO 

1,500 1750 

3,IJ(J{) 4000 

3,300 5000 

4.700 '0000 3500 

7,000 SOO - - -
10,000 - 5700 1750 900 

11.000 - - - -
19,000 - - - -
20,000 150 - - -
22.000 - - '000 -
26,000 - 2200 - -
47.000 - - 500 -
50,000 - 1075 - -
100,000 - 570 250 75 

410.000 - 270 - -
1.000,000 - " - -
3,000,000 

ContrOl! 

S~(IIS ~t'es Se ries 
47 67 26,26M 

'000 900 

- - -
- 2400 600 

- - -
- - -
- - -
- - -

'500 , 20') "" - - -
900 .00 -
- - -
- - -
' 00 300 -

Coulacl laclol'l lor more inlormation 
5,500000 

ro· M:W 'rHH~10, i4D ,1 4W' 'mI' 'h!J ,.... • r<'"I r I) ~ •• 0: ". iI' St. QIIIf.diu"'!' , , '" .. , 

Series 
19MR 

-
-

5500 

3000 

-
-
-
-
-
-
-
-

Serin 
OF 

900 

-
600 

-
-
-
-
250 

-
-
-
-
-

Principle of Operation 
Electromechanical Conlrols employ. 

simple series circuit which includes 
the transformer, relay coil, electrode 
probes and the liquid !Th'!dli1 being 
monitored. When liquid contacts 
both the reference and sat point 

, electrode probes. cummt Ilows 
through Ihe liquid media which in 

~., turn eno!(glzes the relay cOil and 
mechanically changes the output 

contacts stale. 

When liquid is below the electrode probes, the 
probe circuit is open, the relay COil is not energized and the output 
contacts return to their 'normal" stale. 

Sensiti'lj~J (the maximum liquid resistance allowable) is adjusted by 
changing the secondary voltage passed through lIle electrodes and 
liquid medm (500 VAG max). 

Sensitivity Data 
Sens itivity vs Ma:'Cimum Probe Wire Distances - in feet* 

Solid Slate Controls employ two sepante 
circuits, one lor 'Sansing and comparing 
CtJrr~ntllo\'l an1 one lor ett<lrQlzing 
the output relay. TIlls 's~'J!tch 
within aswitch' allows solid 
stale controls to opel'3le 
Jt much lower ~GOndary 
voltages (12VAC typical), 
and much higher ')~nsiliVlIi8S. 
Advantages 01 this lechnoloqy 
include reduced shock hazard, 
Ofle mO'ling part the output relay. 
wide sensitivit'J range and latching 
capabitity for aula relill or empty applications. 

Intrinsically Sale Controls are sotid 
state controls which limit current and 
voltage to a level incapable of igniting 
flammable gasses, vapors or dust. 
They can lie used as conductivi!'J 
liquid level centrals or with dry 
contact devices such as Gems 
Flow and Level Switches or olher 
non voUage storing or prodUCing 
devices. 

'IO!~s 
1 OC IlII ~, gb~ ~, rc .'lofIla"m"," dlS\.l.-.:. totTi/<Ul\ W'l.l aI and PloU s ~~llttl h> Ihll M ' I l~ S'~II~~ of ttlt \'tI1,>(lj 1i(;~kI 
2 r~laI ' u,.I!Ott "'~sl net !>l:~ ~d tr~ St'"S("Iif'/ t l U"l'! 1:'~1I'" 
J 00 C<::N rc. direc:.'y :orr.~c:.'1l tc ' .ojll.-S .~nw IhI~ f"tt~ r;a..mWtI", dl;uru I!. t:!lll!~ o'W l!llhi!l'Jlll f!S!S'olIfII:e;)f 1M '/NII 
4 AC OIl p~b a cirtui- ~as wex~ · '!Sl~ t!"C1\I.1)II tI".l.ri'l'tI'V dSI¥'"e. 



APPENDIX C 

TANK, PI:MP & PIPING SPECIFICATIONS AND VENDOR INFORMATION 



" , ' . 

Gallon 
221) US 
Gal. wt.24" 
LI .72" 
Ht,48" 
part# WST220RT 
S882.00 

NOR400RECT 
400 Gallon Capacity 
No Framework Required 
List Price $965,00 

~ nDRWESCD 

-

300 GALLON 
Free Sta nding 

TanK.../lNORJOORECT 
list Price S807.00 

i~l nORWESCO 

= h14 ",1 31' ,w1 4' 
25 gal = h1 7",136' ,w18' 

, Free $landing Wl th mount lor 12 volt punps 
" and six 5/16' rrLa..mting rug notes on bOllom 

~Va,lve, & Spill Tray 
Tank is 70 Gallons 

Tank System 
Gallons Total 

BOS· 140C S 915.00 

Tan k System 
Gallons Total 

BOS-21OC S 1237.00 

280. 00 

SIZE PT# LIST PRICE 
14 gal .. PK14SPOT.. .$80.S0 

Gallons W H 
i~~ 50 18' 53' 

1 

'....,..".,..,.. .. 'I"'1M • '67 '55'-----!2l!:J·c--~42""·_--ffiNQ~R¥,65""VE~R~T--~~ ~ II} ~ =: 23' 50' NOR75VERT 
75 18' 79' NOR75VERT· t8 

W ACE600VERT 
102' NOR750VERT 

1000 64' 79' NOR1000VERT 
100 Gallon "V" Tanks ~~~'IliIIm .Lisl Price 

$ 593.00 r;::=~~?t~G~~a:;II:~o~n's~ ... ~~~:., ....~~~.~~~.I.I,,~~:.....S~~~t~d 
1",'.0......... 10"' •••••...•.....20'.........•...•....Only 
1"".OU..... ...11·• ... .. ....16' ......•.......... 

00........10' ............. .24'..•.....•........
b5::;00...•..•. 11'.6".........20'.............. .. . 
~~~~,;;;;;~~1 '.6" .........26' ................ 
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Sprayer Specialties, Inc. 

'IOn l lor ~grlcul l. ra l , nu 'u ry. rlS ' O e ~ · 
111 i!nd (:OrMI'1rtiallLO'l .....I$. ! 
· Al l ra~!I .. , .. cam ~a C I d H I g~ I 
requ , ring no com~ le x I"P~O rl Slr ue · 
~:5'&C_tlrIcaD_ 

SIZE pm PRICE 
8 gal..... SOl8RECT...............S76.00 
H~lO"(a<erail hl =15.S' I L=lS ' : W:1Z' 

12 gaLSOl12RECT.............S105.0Q 
H~l2"(a<ere~ ht =17' ll=18' 1 W=1 4' 

;~__1 ,
197 

375 GALLON 
RECTANGULAR 
Tank...#NOR375RECT 
list Price $1194.00 
I'.ith Required r ramewor~ 

ru nORWESGO-


'. 
HI S9 31~' WI. 30" Longlh ~2' 

, See The 
~ Zynx X15 in 

Guidance 
; S.<:tion o!This 

Pt# 
NORSO VERT 

[ ClI!er Sizes ~.ai~e·Ca.1 ,·aoo.35 1. 1 ~6: 
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G r un d f os b ring s env i r onm e nta l pumpin g s yste m s 
into the 21 st centu ry w it h the n e w Re di·Flo 3 
s ubme r sible pump. 

magnet motors, and Gruf'dfcs owr ml c~o-' reQuency 

convener, we are ['ow able to contrOl 3'1d 

communicate with pumps In ways never before 

possible. A few oi the ffJatures thai come JL.\ 01 thiS 

combination are FI\.:ld Level Centrol ScI! Start and 

integrated Cry-Run Protection, 

rr.agnet molor, control ied by advanced electronics, 

featUring Grundlos' mlcrc-frequercy convener 

As a resl..h oi the high and flat perfonnance curve of the 

moler, a wder pertormance ratio can be ccvered by fewer 

macels as compared to ;:llJmpS 'Nrth :::onven\lOna l rTXl\orS 

produce a 'l lgh efficiency 

over a Wide k;ad range as 

compared In convenllona: 

single-phase motors 

highest poSSible staning tc rque 

r ne starting torque is 1.5 !mes greater ~han a 

convemiooal 3·wire motor 

The IlXJtor has a soft-start sysiem which ailows the pump 

to start wiltl graduall y increasmg speed and wit).. the 

" ' 

", 
6---GRUNDFOS' , '~tK 

'.. I!(Jd:!rs in Pump Tt!chnology 
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S;atuS readout and parameter charges can 

easily be performed at 1M slJrfacew.th :he Rl00 

Of the Redi-Fio3 PC Tool. 

Each Impeller has its own lungs,en carbldei 

tnc sur:ace allONS yO\.. to c:JlTlmunica!e with t~e 

pumps integrated eleclroncs through the 

standar::! :lOwer leads \10 accllicnal 'N1fes af:! 

reqUired! -1 his ieal\.:re provides the ::lirect Jse :Ii 

multiple ser.SOfS digital Inow! and relays wilhot.l 

adding any extra elOC1Dr1ICS and cost Pump 

Redi-Flo3 pump design uses "1Ioat"og" Impellers 

ceramic bearrng ThiS deSign and the 

from venicel to horizcntal 

, , 

enVironmentally tough 316 stair.less steel and 

PI/OF construction provide e :<:cellent wear 

resistance and solics handling capability 

let you operate the pume In any position 

GRUNDFOS"tt: 
Leaders in Pump Tl!chnologl-

Grundfos Pumps Corporation 
l13, "'. 8y..-. ......... ""..... f ......... co "12' 

(S!O) ~ FOJ«~~)20' · \l~' -'. 
... G,undfo~ Can.da, Inc. ~ Bo mb.. Grund!(" d. 101" '00. SA 6t C." . 
t=I 20<, 8"00"'" Ro. ~ _ .... ·L~"5. I'oowo lnOusoo.o 3.),."".",.,."" 

O ... _.e;,..no ,5>< 5C~.C"""" c.1' MOO",,-<.I. N.L ..._ 
['1(5) !2~~J3 fAX 1!I(5) ''1'>-'15'2 S2·5-,"M.IOO FM52·5-'........,'Q 

Technical Data 

ELiOCTRIC 

Sup~ly Vclt~g ~: lx2X,14O'<. 5O.1fiC Hz 

O~erati~n vi a Generator: lhe Qefle,a~or 0IJ\j)!J\ mUSI be 
equal to the motel PljK'Nl·1C%. 

Starting Current The :nator s\ar~ng (Mren! il etp.Iil 
te the r.ighesl va lue ,tated Xl the 
motor namepl~te. 

Starting: Soft·start 

~un·up Tlma: Ma~i mam: 2secmds 

Mlltor Protecti on: The motor [s protet:led against 
~n. OIIeTwhage. undel\'(Jltc~e. 
G'lerloae. CMlI ·empcrillu re. 

Po .... er Factor: 

Power Lud: COIl!IfIlOlJS lerl1In 
lelze lCable Ki:. 

PIPING CONNECTION 

Discharge Port  	 5-Redi-FIo3 - r NPT 
11J.15·Rrxli·Flo3·11/4" NPT 
22·3IJ.Redi-f!03 - 11/2" NPT 

APPROXIMAtE DIMENSIONS AND WE IGHT 

Moto r Oimen,;ions (MSI H~E~ 

Q.33-C.50A Hp 2!J.9" length 12.58" diame:er 
O.SI)..(].7SB Hp 2!J.9" lengtI1 1258" di~~e:er 
1.1J.L5C Hp 22.3" le!lQth, 2.68" diame!8r 

O.33.(!.5OA Hp 	 a.J Ibs 
Q.SI)..(].75BHp 	 7.1 los 
1.(l.1.SC Hp 	 S.2lbs 

Pump End Dimens ions: 
Pump Oiome\er 	 2.68" 
f'Jmp Oiar.lete", incl. cable Q~ard· 	 2.91" 

Pump En d Oimensions (min. and max.l: 
5-Ae:Ii-flo3 	 uut \!lIB.O" 
1I1·Radi·AoJ 	 10.6" \!l16.9· 
15-Redi-FIoJ 	 10.S' to 16.9" 
22..f1edi.f1oJ 	 10.6" to 16.$" 
3IJ.RerlH'loJ 	 10.6" 10 13.7" 

Pump-End W~ights (min . ~nd mu.l: 

All MfJdels 	 2.2Ibs:o 3.5!bs 

Well Diamat"r (m i nimum ~ 	 3' 

Available from · 

Pertormaoce cv,......,s and tac/"or.iQlln!ormat,Or'I tlstlOd as a range 
or>y and .ub!ed to cnansa ' .....thou\ ""tics. COr'Isuit Gn.mcllO$ 
p,oe;UCI <I~!~ for ~ pump s!>eCifLCat'<l<>'. 

LRFSl..()(lS 4100 
PRtNTED tN U.SA 

http:1.(l.1.SC





Technical Data Redi -F lo3 22gpm 


Model # HP ! Size 

I 

Disch. 

Size 

Dimensions in Inches Approx. 

ShipWt. 

A 8 I C D E I (pounds) 

22Redi-Flo3-80 l/2A I 3" 1 112" NPT 30A i9.8 10.6 2.6 2.9 " 
22Redi-FJo3·140 3148 i 3" 1 1/2" NPT 33.6 19.8 13.7 2.6 2.9 13 

22Redi-Flo3-210 1 1I2C 1 3" 1 1/2" NPT 38.2 I 21.3 16.9 2.6 2.9 16 

Note : Weights mclude pump ends With motors 

35C 1 1/2" NPT 

:I~±J-r 

300 

c 
250 

A 

100 

B 

o , ,o 16 20 " 
CAPACITY (GPM) 
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Electrical Work 
WARNING:To reduce the riSk of electric shock during operation of this pump 
requires the provision of acceptable grounding . If the means of connection to 
the supply connected box is other than grounded metal conduit, ground the 
pump back to the service by connecting a copper conductor (at least the size 
of the circuil supplying the pump) to the grounding screw provided within the 
wifing compartment 

2J':i.'e~ln~till~iion_.~beC¥lisf ,;'. ....•.. .,..'. 
L Well P repa ra t ion 

If the pump is to be installed in a new well then the well should be fully 
developed and bailed or blown free of cuttings and sand_ The construction of the 
GRUNDFQS Redi-Flo3 submersibles makes it resistant to abrasion: however, no 
pump made of any material can iorever withstand the destructive wear that 
occurs when constantly pumping sandy water. 

2. Make Sure You Have the Right Pump 
Determine the maximum depth of the well, and the 
drawdown level at the pump's maximum capacity_ Pump 
selection and setting depth should be made based on this 
data. 

3. P u m ped F luid Requirements 
Submersible well pumps are designed for pumping turbid 
free, cool water; free of air or gases. Possible decreased 

pump performance and life expectancy can occur when 

operating in conditions outside of this chemistry. Water 

temperature ideaily should not exceed 104'F. Extended 

pump life and optimal pertormance can best be obtained 

through proper well development and in the case of 

t",igher fluid temperatures use a cooling shrOUd . 
 ........ 

A check should be made \0 ensure that the installation 

-I",ordepth of the pump will always be at least three feet below 

the maximum drawdown level of the well (Fig.1), The 

bottom of the motor should never be installed lower than 

the bottom of the screen. 


4. Motor Cooling Req u irements F'9 1 

To ensure proper motor cooling refer to the table below for minimum flow 
requirements. 

Flow velocity 
past the motor 

0,0 f/s 
...(!rtt_rulV~_ 

L-_~~~n. 0.5 fls 
I'I'!."'/ 

. .. ·,.c;' ···,pt.e;~J:a1l3tio:n .Cl(ecMS"" 
" ':'- . '--:".:.'."". .- >_ '.'_".. , " :0_" .• ""_>;~j-. ......-iC.--<. .•'=--,~ __ ,' - . ", ...:::-.;;, _ 

!f the pump is to be installed hor!zon!ally , e -9- in a 
tank, and there is a risk that the pump might be 
covered by mud, it must be installed in a fiow .- il \. .. 
sleeve. I,:! ­
liq uid temperatu resfcooling I (, 

Figure 2 shows an operating Redi·Fl03 pump I i 'iu\ ~ I 
installed in a well. !,V"RLJ.. 1 1-=1 I 

Figure 2 illustrates the following: - 1-- I',I ,"", "~ "'. I J': 
i 

- Well diameter. ' , I I - Pump diameter. I '<. I LJ ,- Temperature of pumped liqu id . 
I 'U ~ I - Flow pasl lhe motor 10 ihe pump I ~-1~'1\\1strainer. 

1 /1 I '\tNote: The well diameter must be at least 3" !f there /I , I I 

is a risk that the motor will be covered with : i i i· I
sediment or the pumped fluid is at an elevated 

I.I: ! i'temperature then it is recommended the pump be I ' - I , 
placed in a Flow Sleeve. The molor should always , , J' , .L._be instalied above the well screen . 

5. Applications t 
Typ ica l applications: 
Environmental applications such as : Fig :.: 

- Remediation pumping. 
- Leachate recovery. 
- Pollution recovery. 

- Dewatering 


6. Motor Pre pa r a tion 
GRUNDFOS MSE3-NE submersible motors have water-lubricated slide 
bearings. No additional lubrication is required. 

The submersible motors are factory-fined with a special GRUNOFCS 
motor liquid (type SML 2), which will protect the motor fluid down 10 
-4cF(20°C) and to prevent the growth of bacteria. The level of motor Awa i~ 
important for the operating life of Ihi:! bE;8rings and consequently the I;fe 0 1 

the motor. 

Refi lling of motor liq u id 
It is recommended to check and if needed, refill the motor with 
GRUNDFOS motor fluid SML 2. 

'-',,,."-' 

Maximum 
liquid temperature 

I 86· F(30°C) 
-t_____ -~-'1 

I 1Q4 ' F (40' C) J 








Pre-Installation Checklist  


To refill the motor, proceed as follows: 

1. Remove the cable guard and separate 
the pump end from the motor. 

2. Place the motor in vertical position 
with an inclination of approx. 10°. 

3. Remove the filling plug using a  

screwdriver or a similar tooL  


4. Inject motor liquid into the motor with 
a filling syringe or similar tool ,see fig . 3. 

5. To anow possible air to escape, move 
the motor from side to side. And turn the 
shafL 

12: 
I 

I I 

! 
I 
I 

Fig. 3 

F,"n~pIug 6&""
I .'" 

~~ 
t: 

6. Replace the filling plug and make sure it is tight. 

7. Assemble pump end and motor. 

8. Install the cable guard. 

The pump is now ready for installation. 

7, Installation Postions 

lJ ~-----i'.'¥i=-:E.Et~~­

FQ'ccz~'~? 


--- -':~-:L 

Fig . 4 

/'11,\'<'3 

Positional requirements 
The pump is suitable for 
vertical as well as horizontal 
installation, however. the 
pump shaft must never faU 
below the horizontal plane. 
see fig. 4. 

Installation Procedures 

8. Electrical connection 
General 
The electrical connection should be carried oul by an authorized 
electrician in accordance with local regulations. 

Before starting work on the pump, make sure theIf\. electricity supply has been switched off and that it cannot be 
~ accidentally switched on. The pump must be grounded. The 

pump must be connected to an external mains switch. 

The supply vol tage, rated maximum current and power factor (PF) appear 
on the motor nameplate. The required voltage for GRUNDFQS 
submersible MSE3-NE motors, measured at the motor terminals , is +6%/­
10% of the nominal voltage during continuous operation (including 
variation in the supply voltage and losses in cables). 

If the pump is connected to an installation where a Ground Fault circuit 
breaker (GFI) is used as additional protection , this circuit breaker must trip 
out when ground fault currents with DC content (pulsating DC) occur. 

Supply voltage :1 x 100-11SV or 1 x 200-240 V +6%/-10%, 50/60 Hz. 

The current consumption can only accu rately be measured by means of a 

true RMS instrument. If other instruments are used, the value measured  

will diffe r from the actual value.  

The Redi-Flo3 pumps can be connected to a Redi-Flo3 status box.  


Note: The pump must never be connected to a capacitor or to  

another type of control box other than a Redi-Fl03 status box . 

The pump must never be connected to an external frequency 

converter. 


Motor protection 

The molor has built-in automatic thermal overload protection and requires  

no additional molar protection .  


Connection of motor 

The molor can be connected directly to the main circuit breaker.  


1'1(,.' I 
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General 
Note: Do not lower or lift the pump by means of the motor cable. 


The loose data plate supplied with the pump should be placed dose to the 

installation site. 

12. Installing the cable plug to 
the m otor 

To inst all the c able p lug, proceed as follows : 
1_ Check that the cable is of the correct type, 

cross-section and length. 
2_Check that the mains on the location has 

correct connection to ground. 
3.Check that the motor socket is clean and dry. 
4 Press the cable plug into the motor socket, 

The plug will only fit one way. see fig. 6. 
5.lnstall and tighten the four nuts , see fig . 6. 

When the plug has been installed, there must 
not be a clearance between the motor and the L-"' -----.J 
cable plug. 	 ~I g. 6 

13. I nstallin g the 
cable guard 
To fit the cable guard, p roceed as 
follows: 

1. Make sure that the motor lead 
lies flat in the cable guard. 

2. The two flaps of the cable 
guard must engage with the 
upper edge of the pump 
sleeve, see fig. 7. 

I II 

\}d 


L.____ __,__Ii ._ 
Fig. 8 

1'.;,,<" 7 

-;;r
l':1( I 
I 

"","'" 

Fig. 7 

3. Fasten the cable guard to the cable 
plug with the four screws supplied, see 
fig. 8 . 

U 

I : ~ 
I I 
i 

} .::~ ' .~: >"~f~~~'@fan§fi;~~~~tt~:,it 

14. P iping 

The pump should only be gripped oy the 
two flats at the top of the pump, as 
shown In fig. 9. 

The pump can be Installed venically or 
horizontally, During operation , the pump 
must always be (:olllpletely submerged 
in water. 

When plastic pipe is used, a stainless 
steel safety wire is recommended for 
lowering and lifting the pump. Fasten 
the wire 10 the eyeiet on the pump. as 
shown in fig. 10. 

The threaded joints must be well cut 
and fit together lightly to ensure that 
they do not work loose. 

15. Ins talling the Pump 
Installation Depth 
The dynamic water levet should always be 
above Ihe pump see fig , 11. 

A '" Dynamic water lelfel 

8 '" Static Water Level 

C '" Minimum 3" well diameter 

0'" Drawdown 

E '" Installation depth below static 


water level. Maximum 500 feet 

Procedures 
To install the pump. follow these sleps: 

1. 	lnslallthe enctosed data piate silcker at 
the well head, 

2. Check the well for proper clearance - the 
well must be at least 3" in diaml;ter n is 
a good idea to check the wet: fOI 
clearance using a plumb ring (2.95" x 'to 
In,), 

3. 	Attach the first section of riser pipe 10 the 
pump. 

V7{-'" 
", 

'-,.. __ L:y--,~l' 
[ 	 ' ' ,. 

, I..... -,-/ 

fig.9 

(l})
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Installation Procedures  


16. Installing the Pump(cont.) 

4. 	 Lower the pump into the well. Make sure the motor cable is nol 
damaged when the pump is lifted or lowered into the well ­
especially in 3" wells. NOTE: Do not lower or lift the pump 
using the motor cable. 

5. 	 When the pump has been installed to the required depth, the 
installation should be finished by means of a well seal. Note that 
the dynamic water level should always be above the pump. 

6. 	 Loosen the safety wire so that it becomes unloaded and tock it to 
the well seal using a cable clamp_ 

7.  	 Attach the supplemental information label at the electrical  

installation site.  


8.  	 Complete the electrical connections. Remember that a 
capacitor or a control box should NEVER be connected to a 
Redi-Flo3 submersible pump, 

Installation depths 
Maximum installation depth: below the static water level: 500 feet, 
Minimum instalJation depths: 1.75' below the dynamic water level : 

Vertical installation: 
During start-up and operation, the pump must always be 
completely submerged in waler. 

Horizontal installation: 
The pump must be installed at least 1.75 ft. below the 
dynamic water level. If there is a risk that the pump might be 
covered by mud, the pump must always be placed in a flow 
sleeve. 

17. Generator Operation 

• It is OK to operate the Redi-Fl03 with a generator. 

The generator must be sized 10% above the pumps P1 

(Input Power) values.  

Use the table to select the correct size generator for the  

motor HP. 


MotorHP Min. Generator Sile (Watts) 

-

1/3- 112A 

1/2 - 3/4 B 

1 - 1 'I~C 
- -_. 

1000 

1700 

2000 

!'agl'.'J 

Operating the Pump 

18. Starting the Pump for the First Time 
When the pump has been connected correctly, the pump should be 
started with the discharge valve closed approximately one-third , Due 
to the soft start feature, the pump takes approximately 2 seconds 10 
develop full pressure. 

Motor Cooling and Other Considerations 

Make sure the well is capable of yielding a minimum quantity 
of water corresponding to the pump capacity. 

Do not start the pump until it is completely submerged in the 
liquid . 

As the valve is being opened , Ihe drawdown should be checked 10 
ensure that the pump always remains submerged. 

To ensure the necessary cooling of the motor, the pump should 
never be set so low that it gives no water. If the flow rate 
suddenly falls , the reason might be that the pump is pumping 
more water than the well can yield . 

Water Impurities 

If there are impurities in the water, the valve should be opened 
gradually as the water becomes clearer. The pump should not be 
stopped until the water is clean, otherwise the pump parts and the 
check valve may become clogged . 

When the water is clean the valve should be fully opened_ 

Minimum flow rate 
To ensure the necessary cooling of the motor, Ihe pump flow rate 
should never be set to a value lower Ihan .2 gpm. If the flow rate 
suddenly falls, the reason might be that the pump is pumping 
more water than the well can yield . 

Note: The pump's dry-running protection is effective only within 
the recommended duty range of the pump. 

Note: Do not let the pump run against a closed discharge valve for 
more than 5 minutes. When the discharge valve is closed, 
there is no cooling flow and there is a risk of overheating in 
motor and pump. 

}'''h~ 1/1 



· Operating the Pump  


Built-in protection 
The motor incorporates an electronic unit which protects the motor in 

various damaging situations.  


In case of overload, the built-in overload protection will stop the pump for 5  

minutes. After 5 minutes, the pump will attempt to restart.  

If the pump is started and the well has not recovered, the pump will stop  

after 30 seconds. 


If the pump has been slopped as a result of dry running, it will start 
automatically after 5 minutes orthe reset l ime set by the R100. 

Resetting the pump: 

Switch off the electricity supply for 1 minute.  

The motor is protected against the following conditions:  


- dry running.  

- voltage surges (up to 5000 V) ,  

- overvoltage,  

- undervollage, 

- overload  

- overtemperature.  


MSE 3NE Motors: 

Note: To set Dry-Run limit in the MSE-NE pumps, you need to connect  

the pump to a Redi-Fl03 status box. Refer to Redi-Fl03 status box 1&0 for  

proper connections.  


To set Dry-Run protection, follow these steps·  

1. Start the pump against closed discharge. 
2. Rapidly read the power consumption value (W) in the R100 

display 2.5. 
3. Multiply this value by 0.9. 
4 . Within the R100, go to display 4 .6 and enter the new value 

(minimum power limit). 
5. Go to display 4.7 and change the setting to "Active". 

For further information on dry-running, refer to RediFl03 Status Box 1&0. 

Maintenance and service : 

The pumps are normally maintenance-free. Oeposits and wear may occur.  

For that purpose, service kits and service tools are available from  

GRUNOFOS. The GRUNDFOS Service Manual is available on request. 

The pumps can be serviced at a GRUNDFOS service center.  


1',,1,''' I I 

, AssemblylDisassembly 

19. Assembly of Pump a nd Motor 

To assemble pump end and motor, proceed as follows: 

1. Place the motor horizontally in a vice and tighten it , see fig. 12. 

2. Grease the molor shaft end with a vegetable based grease. 

3. Screw the pump end on the motor. A spanner may be used on th e 
clamping faces of the pump part, see fig .12. 

4. Install cable guard as described on page 7. 

When pump end and motor have been assembled correctly , there must not  

be a clearance between pump end and motor.  


To disassemble reverse procedure.  


Use pump vise here. 

I 
~ 

2.91" 

1.2" 

Fig. 12 

1"'Nell 



,Tr(jublelihl)()ting . Troubleshooting .,. 


. The pump does not run a. The fuses are blown Replace the blown fuses. If Hie new fuses blow 

,. runs pump 

as necessary. 

c. 

between the start and slOp pressures is too 
small. 

in the reservior have not been installed 
correctly 

slOp pressure 
not exceed the operating pressure of the pressure lank, and 
the start pressure should be high enough to ensure sufficient 
water 

intervals of itCh" 
suitable time between the culling-in and clllling-oul of the 
pump. See Installation and operating instructions for the 
automatic devices used. If the intervals between start/stop 
cannot be changed via the automatics, the pump capacity 
may be reduced by throttling the discharge valve. 

Pull the pump and 

1'.11>' - II1'''!!'' 13 



Troubleshooting 

Instruments not allowed: 

Note: The use of the following instruments is not allowed during fault 
finding: 

IrIS.....""" Re....~r>C<I 11;gn."",,,go
TeO! T~.. Te..

Moom 
Note: When measuring, use RMS-instruments. 
Checking the motor and cable : 

,S"jE",..go Measure the voltage II 
(RMS) between phase 
and l2_ Connect the 
voltmeter 10 the terminals 
al the connections_ 

The voltage should. when the 
motor is loaded, be Within the 
range specified on Page 4,Iarge 
variations in supply voltage 
indicate poor electricity supply. 
and the pump should be stopped 
until the problem has been 
corrected. 

~ r-- ' '=:e 
.. t;ulfent consumpuon 

~II 
Measure the current {RMS) 
while the pump is operating 
at a constant discharge 
head(if possible. at capacity 
where the motor is heavily 
loaded). For maKimum 
current, see motor 
nameplate. 

If the current exceeds the full load 
current . there are the following 
possible faults: 
Poor connection in the leads, 
possibly in the cable joint. 
Too low supply voltage. see item 1 
on Page 13. 

Environment 
During handling, operation, storage and transport, all environment 
regulations dealing with the handling of hazardous materials must be 
observed. 

& 
When the pump is taken out of operation , it must be ensured 

I that no hazardous material is left in the pump and in the riser 
• pipe , which can be injurous to persons and the environment. 

Disposal 
Disposal of this product or parts of it must be carried oul according to the 
following guidelines: 
1. Use the local public or private waste collection service. 
2. If such waste collection service does not exist or cannot handle the 

materials used in the product, please deliver the product or any 
hazardous materials from it to your nearest GRUNDFOS company or 
service center. 

Page/.? 

[hp 

15SQE-NE 
22SQE·NE 

incl. cable guard: 
and ma~ , ): 

10 13,6" 
to 14 5" 
to 14 .5" 
to 14 ,5" 

2 Ibs to 3.5 Ibs 

diameter 
diameter 

1'.1/-1" Iii 
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Code. 

(O<ijgo 
~, 

U rbod. 

I , 

t i ~n . .. No Adder Requ ired 

Motal 
Pa'ti. "" No., 

Pi.,~ 

A FuJI Range of Product Features NPE Prod uct Line Numbering Syst em 
Una Gama Tot al de Caracteristicas del Producto Linea de Producto NPE Sistema de Numeracicin 

Superior Materials of Materiales Superiores de Exam ple Product Code, 
Construction: C)mclete AISI Construccion: ComOOf1entes Ejemp/o Codigo del Producto 

316l staln!ess , tee' liqurd Mndlmg 
{Om~nent; ar.d mounting oraC<~t 

for corrOSion re~ i $tan(e. qLality 
app~3 rar.(e, and ;mDrove~ meng th 
and d~cilit'! 

High Efficien cy !mpeller: 
Enc lcsed Irrpe~er Ni:h unique 
"Oollng seJIring jesi ~ n .nantalns 
ma~l ml.:m effiClell<:les over the I,{e 
01 the )UrrlP fI'lhout a dl ~str;'.e 1 L 

Casing and Adapter Features; 
Stainless steel o:onwuoion Wit.' 
NPT ,hrfaOeC, centerline connce· 
Mns. c3sily a(ce~slb l e vent. prrme 
and drai n (o nnealons With starn­
less steel plugs. Opianal seal fa~ 
venTJ'll ush avallac le. 

Mechanical Seal: StarJdard 
Joh n Crane Type 2~ With C'.a rlxln 
versus Sllkon-C'.aroide faces. VilOll 
efastomers. and 316 stain less metal 
parts. Optional high temperature 
and chemrcal duty seals avai lable. 

Motors: NEMA ,(andarc ope~ 
drlp. proof, 1Cta ll y endosed Ian 
cooled 01 expkls ,on proof ~n(l o· 
sure! Rugged ball beanng des ign 
lo r continuo us d~ty under all 
operaung conOitlOns . 

The ~a ll OlJS ve rSions of the NP;: ale 
rdemified by a product (ode number 
on the :ump label. This number 

-- , ntso-thna-..J lcg numberfor the'- '- . ---cfe-t;r-OOmI5<Cf~e'nrJnle'ro-es--·--

pump. The meaning of ea<:h dig it In ram/};err el m)mero del cal~/ogo 
the product code number IS shown para la bomba EI,igniflCado 
at left . de :ada dlgrro err cI nrjmero de 

COCIflO del prOOlx tO Sf mue5!ra.; 
fa izquierda. 

completos pilla 'TIiMI','O Of liq(1I­
o'e; en dc€roiflexidab!e Al51316L 
y "nsoia JK. liJ eJ mon:Jje .:a'J 
lesi;tefKiJ a la (:((05i6n. 
apaflenc.'a de cafidad. y iueru y 
Querilidad me/or~as. 

Impulso r de Eficiel1cia Supe· 
rior : fl lmpulsor ~n(enaao con 
un di;eiio unico de aniikJ del sello 
f!o!anl~. mal1fler;e 5111 ilJuSlIX. 13 
efic'en(.a ma.uma sotre la roil 
de I<l bcm~a. 

Cafa cteristicas de Id 
Carcasa y del Addptildor: 
(onstrucco:.\n en dCl.'ro lI1o~ldilble 
con NPr roscao'o. COIlt'xront's 
cenrr~/~5, va/vulas de (,kil dreeso. 
collexiones de (ebade ydrenil.le 
con enchutes de JCefO Inoxrd· 
able CDld del seilo ~aivulalchorro 
o.ociol1.1 dispon ible, 

51.'110 Me<anico: Esrtmdar John 
Crane Ilpc]j COIl c"roen en (on­
tralte con (alas de silicin..:arbHie. 
elosr6meros de lliton, y partes 
rr,e,Jlicas de deem moxrdable 
316. 5ellos de alta remper~/(Jra 

y produr:/os Quimicos eSl'J/"I dis· 
pon'bles. 

Motores: Estiindal N[MA ~ 
pn;ere de gOleo. \'errtilGdor 
tordlmel1fe en(errdao 0 reciMOS 
a pn;eb.a de explosion. Diseiio 
lobuslo de bJlineras de bolas 
para rrabajo conrmuo en rodJs Ie, 
co~dic!of1f!S de fundonarru<::IiIO. 

las dilerente!. versiones de I.J NPE 
se dentrfiean corr un lllimelo '.Ie 
COCigo del prcdueto en fa eriquera 

I S12Ct4,4F 

Ii ­- 1- [:
 

L Impeller OP
I'or ;>pliol\(l l rmoelle, di<l mEler\ moditycalalog orcer no 
wuh lffipel1e' , I)de IiIled. Seled op:lOn~ 1 imprller d!amele' fro m 
~rnp performance CUPII'. 

(odigo de/lmpulsor Opeion.1 
1\1", rmpulso~ cen (!ij~ral OPC:IJJ1aie!: n'CJdi(Ol e! numt'ra de 
crrhn del wJl?go cor: ~I c6diJo eel "mpuIsOi aoorado. Escoger PI m>­
puI ("()[! di)mellt) O/X.'ona/ de Iii Clil'l'a de !\;noonam,;"n!o ~ Ia bomba 

Ilm.,.lI" Codo,
( 6dlgo riel 
'mpur<or , 

G 

" 

L __ 

L ___ 
.- - ._- -

L 

L ___._ 

Seal V(>ntlF l g ~h Option, 
Opcion de 5,,1/0 V;;lvulaIChorroS,,~ 1 Ven 
M(>~ halli cal S~a l .. nd O-ring  
~ = ?re,engrl\te rl'd \!<Inoa rd  
fur o~tlcral me<ha1tc.!l '>tal rrodil)l cal<l,og or~er 11<1. 
With >eo lrode !i\;td :relow. 
S~1I0 M~c,j"ico y AlIiI/o '0 '  

~ " fnaooal dfJf~do 

ella ;eIb 11'.(>(jr.I("O ,!X,ora,' modr/tal ~I ntirr~ro d~ ::i*" 

~'c~:.ilo;o CM!I c6di]o d~1 serle lncrac'o <le~io 
, 

5" 
S'I,,'.
•, W, >'I .. , .,;'~. 

0, 
 W, 
 .'.4'/,.'/.. 
4'1" " Driver. Conductor 

l_IPH.ODP ) - 3PH. XF 
2~]PH,ODP 8 .. S7SV.XP 
1 =57SV.OOP 9 = 3 PH. THe 
4 _ 1 PH . THC Premium Elf 
S= J PH, T!J( 0= l PH, XP 
6= 575 V.THC 
HP Rating, HP Potencia 
C_'hHP '",IHP C; "' 2~P J .. SHF 
D=Y. HP F=l"hHP h.,jHP 
Driver: Hl'mJPole/RPM. 
CondQctor:-He'r~ilnIPl>lijIRPM 

t ~ 50 Hl. 1 pole, 3500 RPM 
2 '" 50 Hz. 4 pote. t 7S0 RPM 
3 - &0 Hl . b pole . tl SORPM 
4 ,. 50 Hz. 2pole. ;900 RPM 
5.., SO Hz. ~ po le, 1450 ~PM 
Material 
ST _ Starnlm ue~. Aura rnox;d~b~ 
Pump Size. T.m~';o de Jil lIombd 
l_ t <l'/._6 1 .. 1'lu l 'II-6 

I'IImp SiH, r~"",1iQ rI. J. 8ombo 
I ~ W. - 6 ,.,•• "11- ~ 

Oi3mo,., o;4mel. r ., 
<;"1" 

3~ 1 '1, ~ 2 - 6 

1." ,, - 6 

Di~mel. r 

5 " 
4'1. 

" - ­
." ~ 'A. 
1'1: __ 

Fo,/!ame
 
mourted
 
versicn,
 
IUbSU!~I~ ~'Ie 
ler.eN "fR).1" rn 
th ~le prlSllionl. 

ParJ ~ >'e1SlOt; 
con eI.'rr..l6n 

_ moMado, _. __ 

IUSMuya I,ll 
fE-r ras ' F,~M ' 


en ~I;.I
 

poSIC!<:Jn~.
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Performance Coverage (GO Hz) 
A/cance de Funcionamiento (60 Hz) 

ME-r:,S FE:, 
MFiRC! '" SO 

100 I ! 

"­'" 
1 

" '0 

'.'\S,:.~ 
~ 
< 12: 

~ 
0 

~ JG 10~ 

~ 'IJ - 3 HP 
0 3500 RPM 
~ 8C 

I 
! 
, , 

I 

,. 

~l 
~ 20 

"'- l'.,5 OJ 

~ I ""40 , 
>0 

10 
1ST 2. 

~o RPM 2ST 1750 RPM 

0 , I I 

I 
I 

-

! I 
I I 
I I, I I,, 

I, 
,, , 

--......... 
........ ! ,, 

I 
2ST -1;:'" x lW ­ 6 

';.-5HP 
3ST F3500 RPM 1'IJ" x 2"-6 

1-5 HP 
3500 RP M 

/ 1 

--­ I I 
35T 1750 RPM , I 

I I I I I 
o 10 so 100 110 140 160 u.s. GPM 

o 5 >0 15 20 15 30 
CAi'AGTY Y.iA.:ICA(lj 0 

NOTES: NOTAS : 
Net f!.'(or.lmended for operatron No se Iec:omlenda ~ra funciona­
:Jf:yond pnnted il-O CUI\IP ",lenlO lUP€flOf al impreso en la 

(UlVa H·OFor critl(al applicatIOn condition 
consuit fado/y. Pard condklo~s de apilc3C1ones 

aillcas consu/rar con la f3br.caNot all combrna!lor,s or molor, 
Imp~lIer and ,~al optloO$ ale No rodas las combmdCtOnes d~ 
available forevery pump model. las OPCIO~S de mo:::ror, impulsor y
Please ch~<.k Nllh G&l on non­ sello esr~n disponiblcs para (ada 
ca!aioged numcers mod~1c de bomws. PO! famr 

~rilique con G&L efl los flL-mefosAll standard 3500 RPM CDP and 
no caralcgados.me motors supplied by Goulds 

Pumps, have minimum of 1 1) rodos los mOlOr~s esr~ndar 
serviG! faaor. Standard cala10g de 3500 RPM. ODP (abi~rros 
unns may ul·lize availab:e SefVl(e resguafdadcs) y TEf( (toralmenr~ 
factor. AIry mOiors ,upplied olher erK('rrados con enff/amiemo 
than Gaulcs ?umps ched avail· fomdoJ prcVlOlOS pO! Goold; 
abl~ servl(e fa{tor hmps lien~fl Ufl facror minime 

~ lel\llcio de' 1.15. Las ufldades 
- - - _. - - - -~;~tJhr:iJ"raaarMogo pueaer·­

1J11~"z~r ellarrO! de seMciD 
dispooible V~rifi(arel faeror de 
serwdo dlspoflibl!' de rcdo molor 
no ptovlSlo par Goulds Pumps. 
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NPE Close Coupled Pump Major Components : Materials of Construction 
80mba Cerrada Acopfada NPE Componentes principales: Materiales de Construccion 

'" 

1'h. 2 and 3 HP 
41,6 1'/" 2y3HP". '" 

It em No .. Oesu iplion, Mate ria l!, 
P~rle No . Description Materia/e. 

IQO :JSlng. CaJO><l 

Imp('llr~ ImpuJ~or AISI'l5l.SS, '" M:l0r ada~let kJapf~r ~I mot!;! A/Sj ;151'0' Awolr.<)xrd.loie
MOto' adapter seal,efl'Jfiulh. 

IOSA 5e/lo VJ/\I(1/akOOffO ~I ~~pliidcl del molOl 

III De1wor. ~fle<tf)( Sl.,NA·" 

'" Seal hO\l'o'ng. 4k!~mlf:!nrc ril'15t!1o 
AlS1316l5S.Seal hou!.I119 se;Ji venl/flus/l,

184 A AJ,I]15L5e1lo v~frul.!lc.'lI,JffO ~I ~lq.lmlf:!n1o de/ltllo 
Ac~fO PlIOntidbJe,., oodeva ne.Oofwcr 


Seal lIng. gu,devane; Ar:iIIo del sclIo. difuS<l' ","
'" 
Sode\ head SC~NS. <:.lsin9, iIJ~ 41055.HO 
E~e. caeem de rcrnl/lot ca/CMd AJSI 410 Acero iooXlO'di>/t 

Boils. mOIer; Pla1ed \lee!. 
Tomillol. rtPClor Acero cila::rl'ado'" 

)8' MW'ranKal seal. 5eIIo meeJnlCo "see ctlan, Yerlael.l 

OIa 'n and vent pI~g. casing, AI~ 316lSS.40. 
EI'I(ir<.rf~5 ril' ihfldle y ,,j.'vuI.l. W(~la AJ51 3151 Ac!fO roridabl! 

•___ Q·!lC!:/.-!l[3 'U(l(l1'UPl. piu<;:.____
4118' -· w.Qii-(sianifai3:-;'!f~&rfArlilkr '0 '. '!(KfflJf~ de rirer:dJl' y...altul.l 

ErR (Opl:()I)(II, Op(l()rn~
SI] Q·nr.g. <:<Ismg: AnJIr} '0', '.IC~J;d 

MOlel N~\l.A I'.andard. 56J ftange: 

MeW NEW e5tJndd( /Hod. 551 


1841>. 

108A 

Seal Face Vent/flush Option. 
Opcion Cara del Sello Va/vula/Chorro 

, , 

,, 

'I!, 'I, and 1 HP 
'h, J/. '/ ! HP 

Footed motor for 5 HP OOP and THe, all explosion 
proof motors, see page 13. 

MOlet con pie pJra 5 HP ODP Y TEFC, aprl.leba de 
exp/osiones m%res. en la Pdgina 13. 

.- - --- ­

GOULDS PUMPS ,Commercial Water 

http:AISI'l5l.SS




Perfo rmance Curves - 60 Hz, 3500 RPM 
Curvas de Funcionamiento - 60 Hz, 3500 RPM 

o 

'I 
~ .5 10 

§ 

" 
,[ 

. j .­
J:., J.t, 

J.lt1J . '" 

o °O~-.l---'-~'~O----'_--;;;-_L_-;;;:_--L_--;";;---'----;so;;---'---,,,,,,,CS,O,,,,:C 

~, HP Rating. Imp. 
Ordering r Standard ~ 

'I COdigo fst~ndilrH Oia. 
de Pe<lido Polencia, , 4" •,., 

NOTE: ;'I!hough not 
rtwmmend@d , tilt pump 
may ~I! a 'I,,' spher! 

NOTA : SJ~ra5(' 
lProm.Md~ I.l bambap'Jrl~ 
paw ~Il<f ~era de '1-,' 

o 

OrdCri~ Vtandard
(ode. HP Rating, Imp. 

Dia.COdigo , stiindar HI' 
de Pedido PoC,,/Kia 

4'1,,' 
'hI F 

iP~(· , 'I. 4'/" 

0 41/.1 

e 1'n \ S'!" , 2 I 5'1. 

A J ,I 6'/'' 
NOTE: A1thoo.:g'l r'IOI 

rt(om;ner.dd.•he plJlIO 

n".ay~\a·~·~t 

NorA; SI t>.11 11O.st ~o­
"'~IW.'i1-bomba-~ l:d~- ­

lI/WI~dt ''''' 

...o " 
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Pr()duc~ Specifications 
" n'~nl;: l" 

PVC jr.dus'tri<l j Pipe: Schedule 80 

Appli<:atiol1 : 
Corroslol1 H!SISE<lm prl'SSl:rc [Hlk!. IP,; sizc~ f (r.:-:lu~~ 24 ,i)r :lsr ,It (t:!l:iJ(~r;l!l,res ';~;o <lnd InL!ttdi:lg I~O f_ Plessu~(' ra rm>; 
!:{j ;>si IU Inli PSI. rar:cs ,\ iill ;ch~du ! r. plpt' size. and (etr:per:uur~ IS ~lJ(r:d in j.:,I;-,ri P),lS11C.', !IX. cn~\nCClin~ bullelln l.!'roJurt 

3\:li:::in !l; 1m :. G,\lICdly re~i:;i.II:c ~C) .110S( ,Icids, ba~I'; sak;, l !ipl:.r:~ jCh:t:';tlS. ,~ \:(k;ts, ,lI ld !':"bl;tllS. Cl;i!mil;,l] rcs;striI1U; (kil, ) 

;~ ,I\":ulabic ,lIt.[ ,f!ould he rt:t~ rl':'!cr.~: fflr proper m<llt!',Jl ;denirm. Pipe l'"hi\;l15 ,'xrrilem phl,si"al pmprnlcs and :l.ltnmabililY 
bincter:S t :~s l indepe!:dent!~ ;esrt:d fla me ~l:d smoke dti:-:ln~rb,IL~l-LC' T:- plcJ.1 "rpl;c;ilioil~ lndude, (r-.t~n~kal processi:lg. pld:il!g. 

!m,h pUPl; .lpp1i(Jtiolls. pot.abi .,: \,'<1 ,(: 1" 3\' St<~!n$. \\'aW1" dn(~ ,\·Js:e'·I 'J« r ,!'eam1eia :r~I!.1[ ion, ;u,'Ti,:a!wral ,;nd ether il:dus[; i;i! JP~)lir,l[ivI'S 
mn:I"ing omosjvc [hid tr.tl'sfel. 

Scope: 
This Spelltic.uioli OUt~ ifies mmunum manuf.1Ctun ng rcqlllremcr.,s lor P(J l~ 0;; 11;,,1 ChlnriCr> \P\- C) ')(h':lhd,: W Iron pip" SlZc' I IPS! pressure 
pipe ThiS PI?!! is inte nded tor use In applications whel!: [he tluid conl"!'ycd doc.~ nOt cXLced !40 " ThiS pipe mC!'IS and ,1r excced~ [hr 
:n:illscy ~wnd.lrds ,md re(jUlremel1ls dS sr.t :orth hv the .-\me:1Clll ')oc l .~ty tOr lCs[)ng ~l1d \'1.1I(~n.lls lAST:-"\ I mri :he ;-.iallunal $;IIW,llion 
Fuundatio!\ (",sf Inwrnationail 

PVC Materials: 
The nmerl.<ll used ill the lllanufacmre of the pipe shall be domesur:a lly proot;ccd rlgld polyvinyl chluride (pvC) compound. Type 1 
Grade 1. with a Cell ClassiflCJtlon of I245~ as defined in .-\.)1·M D1 7 84. trade naMe dcsig:la;ion 1-1:-07 PVc. This compound sha!l be gray 
111 color as specified, and shall be approved by NSF Internationai for usc with ~O!ahlc water (N.)F Std 61 j. 

, " 

Dimensio ns: 
PVC Schedule 80 pipe shail be manufactured III stric: accordance to the reqUIrements of :IST:- \ DJ 785 for physical dimensions .Jnd 

.):." tOlerances. Each prodLiction mn ef pipe ITlanu!acturea in compliance te this standard. shall also meet OT exceed the test requ i rr.menL~ for
./ .. " rr~1tcrials, workm:mship, burst pressure. flattening. .:md extrusion quality defined in AST1-.1 D 17B5 All bellrd-end pipe shall have tJ.pered~ ".j 
.'. J sockets to create all interference-type fit. which meet or exceed rhe dImensional requ irements Jnd the minimum socket length for 

pressure·type sockets as defined in ASn l 02672. All PVC Schedule 30 pipe mu.'>t also meet ,he reqUIrements of NSf Standard I·' and 
(SA Standard 8137.3 rigid I'Ve pip-;! for pressure Jpphcat:ol:s, <lnd shall bear the rr.'lrk of these Listir.g agencies This pipe shall have a 
flame sprr.ad rating of 0-25 '.I·hen tested !or surface bllrning characteristics III accordancf' ~vith C\N ULC-Sl02-2-~-!88 or equivalent, 

Marking: 
Pro(bct mJrking shall meet the requirements of ASTM [)J 785 and shall include: the manufacturer's name (or the manufactilrer's 
trademark when prh'oItely laheled): the nommal pipe size: the material designalion code: the pipe schedule and pressure ratmg in psi 
for ',vater@ 73 ' f. the ASHI desig::ation D1785: the independent lJ.oor':llory's seal of approval for pmablc water usage: and lhe dille anti 
time of manufacture 

~: 

Sample Specification: 
All PVC Schedule 30 pipe shall be manufactured from a Type I, Grade Il'oly,'myl Chloride (PVC) r.ompound with a Cell ClassiAcation of 
12454 per ASH! 01 7[14 The pipe shall be manufactured in strict r.ompliance to .,<STM 01 785. consislently meeting ar.d/or exceeding the 
Quality Assurance leSt reql1lremer:ts of (his standard with regard to material. IVorkmanship, buTS( pressure, fl,mening, and extrusion 
qua lity The pipe shaH be manufactured in the USA. using domestlc materials. by an ISO 9001 ccrlilied manufacturer. Standard lengths 
of pipe sizes 6' and larger sh~ll be he\'eled (!ach end hy [he pipe manufactu rer, All pipe shall he stOred tndoors after procllclion at the 
manuianuriClg si:e unll) shipped from factory This pipe shaH carry the National $.mimion Foundaticn (NSF) s~,ll ofapPrrll"al for pouble 
water applications. All pipe shall be manufactured hy HARV EL PL\STfCS, I"C 

Harvel PI~~tics. Inc . • 300 Kuebler Rd .. Easwn. PA 18040·9290 Tel: 610.252.7355 • F3X: 6 10.253,4436 . W W w. h a r ve I. com 
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EZ-TRAyrM AIR STRIPPER 
OPERATION AND MAINTENANCE MANUAL 
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Thank you for relying on QED Treatment Systems to handle your treatment needs. 
After reading your Operation and Maintenance Manual, if you have any questions 
regarding the startup or operation of your system, please contact the QED Service 
and Repair Department at 1-800-624-2026. 

PLEASE NOTE! 

Read your QED Operation and Maintenance Manual First! 

The manual will assist you in the proper procedure for equipment hookups, 

installation, startup, maintenance, and troubleshooting. 


It is Important That a Qualified. Licensed Electrician Perform All 

Electrical/Wiring Installation Work_ 

Please see Equipment Set-Up in the Operating Instructions section of this manual. 


Follow the Manufacturers Instructions 

All the mechanical equipment that was supplied with your air stripper system should 

include the respective manufacturer's instruction manual for each piece of equipment. 

The documentation will either be found with the actual piece of equipment (if shipped 

loose) or found within a QED Operation and Maintenance manual that includes all 

relevant manufacturers' instruction sheels. 


Follow Safe Work Practices 

Be sure to follow all associated safety practices. 


3 



BASIC SYSTEM DESCRIPTION 

EZ-TrayTM systems are fabricated from rugged stainless steel, or treated carbon steel. 
Each system is pre-assembled and factory tested before shipment to your site. EZ­
TrayiM low profile air strippers are built to meet site and project specifications, which 
can include a number of standard or optional pieces of equipment. Depending upon 
the specifics of your order, the equipment described in this manual mayor may not be 
included with your system configuration. Please refer to your sales order for the 
equipment that should be included with your system . Equipment information will be 
found either within this O&M manual or in separate documentation provided in 
addition to this manual. 

Air Pressure Gauge (Standardl 
The standard pressure gauge reads the differentia! pressure between the sump 
pressure and atmospheric pressure, in inches of water column. The gauge is 
connected to the system via tubing that is attached to a pressure port on the air 
stripper sump. The air hose connected to the sump leads to the "high" pressure port 
on the gauge. The "low" pressure port is left open to the atmosphere. 

Demister (Standard) 
A de mister pad is installed beneath the air discharge stack located on the top cover of 
the unit. The purpose of the demisting pad is to remove entrained water droplets that 
would have blown through the discharge stack. It is possible, though unlikely, that 
the demisting pad may become plugged or fouled. If this occurs the de misting pad is 
easily removed. Disconnect the vent line, take off the de mister cap, and remove the 
demister. The demisting pad can be cleaned with a pressure washer or replaced with 
a new one. 

Gaskets (Standard) 
Three gaskets are used in the EZ-TrayTM air stripper units. One gasket is installed in 
the air discharge stack flange, one gasket is used to form an airtight seal between the 
front hatch and aeration trays, and a felt gasket is located on the underside of each 
aeration tray . Through the course of regular maintenance, these gaskets will 
eventually wear and will not seal effectively. When the gaskets are ripped, worn, or do 
not seal properly, these gaskets should be replaced. Contact QED for replacement 
gaskets and adhesive. Please contact QED prior to making any gasket repairs or 
adjustments. 

Sight Tube (Standard) 
The sight tube provides a means of easily viewing the water level in the sump tank. 

Blower 
The blowers on the EZ-TrayTM low profile air stripper units are typically cast aluminum 
type B spark resistant, direct drive @ 3450 rpm, with motor options of TEFC or EXP. 
Each blower is selected to meet the proper air flow requirements (cfm) at the 
anticipated working pressures (inches of water column) of each system. 

It is critical that the blower damper be opened wide enough to provide the unit with 
the designated minimum flow. If the damper is opened too wide, however, high airflow 
can cause water entrainment, with water droplets caught up in the airstream and sent 
out of the air stripper discharge stack. 
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It is also critical that water does not enter the blower housing while the blower is in 
operation; this will damage your blower and void the warranty. The high water level 
alarm switch prevents this from happening. Make sure it is installed correctly. If not 
installed by QED, it is recommended that the blower piping be of an inverted-U design, 
capable of collecting water within the blower piping and minimizing the potential for 
blower flooding. Please refer to Figure 3 for a typical blower piping configuration. 

If water does accumulate in the blower, it must be removed from the blower housing 
before continuing operation. A small drain hole may be drilled and plugged on the 
bottom side of the blower housing to provide a means of discharging any water that 
may accumulate. Remove the plug temporarily to drain any water. Else, take off the 
front panel of the fan housing and remove the water. 

When starting the unit for the first time, check that the blower wheel is 
rotating in the direction of the arrow on the blower housing. If you hear 
the blower wheel rubbing or any odd sounds shut down the system immediately and 
call QED. 

Damper 
The standard QED blowers normally have a damper on the discharge side of the 
blower. The damper is used to make adjustments to the air flow rate (cubic feet per 
minute) of your system. The air flow rate is increased (higher cfm's) by opening the 
damper, and decreased by closing the damper. 

Use the damper to adjust the sump pressure to its proper operating value. By 
adjusting the sump pressure, the proper operating airflow through the air stripper will 
be achieved. Follow the instructions given in the earlier «Air Pressure Gauge" section 
to obtain the correct sump operating pressure. Using an air flow meter and an air 
pressure gauge together is desirable for confirming airflow and sump pressure, 
especially when attempting to troubleshoot any problems encountered with the air 
stripper operation. It is also recommended that you keep a log book of pressure 
readings so you can determine when and the frequency of system fouling . 

Air Blower Silencer 
The air blower silencer reduces the dynamic noise level of the blower. The size of the 
silencer and the type of connection used to mount it is dictated by the size of the 
blower and the choice of options. If a silencer is purchased through QED, they are 
typically shipped loose, for customer installation . The silencer can be mounted either 
horizontally or vertically (through the use of an elbow) but should be properly 
supported to avoid over-stressing the blower housing. Silencers exposed to high wind 
velocities should also be properly secured . 

Air Flow Meter 
The air flow meter measurcs the amount of air flowing through the system. If it is a 
pitot tube-type, two air tubes lead from the air piping to a meter/gaugc. To operate 
effectively, the pi tat tube must be located a minimum required distance upstream and 
downstream from elbows, valves, etc. Refer to manufacturer's installation instructions 
for proper installation procedures. 

The air flow metcr typically gives readings in feet per minute, which is then multiplied 
by the cross sectional area, square feet, of the vent line to give cubic feet per minute 
(CFM). As stated in the damper section, the air flow meter is needed to make damper 
adjustments, especially after initial start-up. 
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Control Panel 
The control panel serves two basic functions required for the safe operation of the 
system. The first is to provide the required electrical safety components for each 
motor (blowers and pumps) per NEe standards. These components consist of fuses, 
motor starters, and overload relays. 
The second function is to provide the required process safety alarm components. The 
alarm circui t monito rs the low a ir pressure switch and the high water level alarm 
switch . If either of these alarms occur then the alarm contacts will shut off the 
incoming water source (feed or well pumps) if the appropria te connections have been 
made. A qualified, licensed electrician should perform any and all electrical 
connections. 

Control Pane l Intrinsically Safe Components 
EZ-TrayTM low profile air stripper systems that process potentially explosive 
concentrations of vapors require intrinsically safe (IS) signals to ali electrical 
components housed in non-explosion proof enclosures. The IS signal does not have 
enough energy to ignite the concentration of any NEC classified explosive vapor. 
Typical components that need IS signals are the float switches and well probes. 
Determination of when IS signals are required is generally the responsibility of the 
groundwater remediation engineer who has placed the order for a system. A qualified, 
licensed electrician should perform any and all electrical connections. 

Water Flow Indicators and Totalizers 
The digital water flow indicator, typicaUy installed in the incoming process water line 
or shipped loose, reads the rate of flow (OPM) and the totalized flow (gallons). The flow 
meters are selected to exceed the maximum flow of your system while providing a wide 
working range. The digital face plate is battery operated and intrinsically safe. The 
mechanical components of the meter is the turbine styled rotor which spins a round a 
shaft that is axial to the flow of water. 

The standard nutating disc meters have a totalizing function only. They operate upon 
the positive-displacement principle, where the flow of water through the meter moves a 
disc which in turn rotates a magnet. Every magnet rotation cor responds to a fixed 
volume of fluid which is then added to the summed total of flow. 

Feed and Discharge Pumps 
Any transfer pumps included in the air stripper order have been selected by our 
engineer ing staff to meet all known flow and pressure requirements. The s tandard 
pumps are typically stainless steel centrifugal- type with motor options of EXP or 
TEFC . The standard pumps are not self-priming; they must be primed before 
start ing by filling either the discharge port or the priming port with clean water until 
the enti re pump chamber is full. The pipe/hose leading into the pump should also be 
full of water, too. Install throttle valves on the d ischarge lines for adjusting water 
flowrate . The valve should be throttled back until the motor draws the nameplate 
current rating. Warning: If the pump is runni ng wide open and it is not pumping 
against the required head, the pump will cavita te and adversely affect pump 
performance and pump life. 

Centrifugal transfer pumps used by QED typically must be throttled back if they are 
not pumping against the required head. Before initial system startup, double check 
the pump rotation . A pump shaft rotating in the wrong direction could spin off the 
pump impeller and cause serious damage to the pump. Pumps operating in the wrong 
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rotation will show poor performance. Systems using pumps should have the flow rates 
tuned so that the discharge is keeping up with the feed pump. 

High Water Level Alarm Switch 
The high water level alarm switch is one of the two alarm interlocks that must be 
properly connected by a licensed electrician prior to the system's initial stan-up. 
Please see the Special Cautions at the beginning of the Operating Instructions section 
for more information . The purpose of the high water level alarm switch is to prevent 
water from flooding the blower by shutting off the incoming contaminated water once 
it has reached a designated level. The high water level switch will send an alarm 
signal when it is approximately 3Y inches above the coupling its cord emerges from.2 

Line Sampling Ports 
The line sampling ports provide a quick and easy means to take a water sample of 
both incoming contaminated water and outgoing clean water. The sampling ports are 
the ball valves located on both of the inlet and outlet piping. When starting the unit for 
the first time double check that the valves on the sample ports are closed. 

When taking a water sample, open the valve and let the water flow for at least 1 
minute prior to taking the sample. This purges the sample port of any stagnant water. 
When purging the sample port on the contaminated water line, make the 
contaminated water is collected in some sort of storage container and then properly 
dispose of the water after sampling. 

Low Air Pressure Alarm Switch 
The low air pressure alarm switch is one of the two alarm interlocks that must be 
properly connected by a licensed electrician prior to the system's initial start up. 
Please see the Special Cautions at the beginning of Operating Instructions section for 
more information. The low air pressure alarm switch monitors the blower for 
continuous water treatment. 

Should the blower fail, the low air pressure switch should be wired to shut off all 
incoming water. It, like the air pressure gauge, is connected to the system via an air 
hose which is attached to a pressure port on the sump tank. The air hose is 
connected to the "high" pressure port on the switch. The "low" pressure port is open 
to the atmosphere. Periodically inspect and remove any water which may have 
accumulated in the tubing. The presence of water can affect proper switch operation. 

Test the switch, at initial start up, by removing the air hose from the pressure port on 
the sump tank once the system is in full operation. This should set the system into an 
alarm condition and shut off the incoming contaminated water. 

Main Disconnect Switch 
The main disconnect switch removes power from the EZ-TrayTM low profile air stripper. 
A disconnect is required by the National Electric Code (NEe) and must be installed . 
Some control panels, not supplied by QED, contain an internal disconnect or circuit 
breaker to remove power. Disconnects supplied by QED are external to the control 
panel, providing flexibility in situations where a site already contains a disconnect for 
the air stripped system . A qualified, licensed electrician should perform any and all 
electrical connections. 

Intermittent Operation 
Some systems are ordered with the intermittent operation option . EZ-TrayTM low profile 
air stripper systems can be designed to run intermittently when continuous blower 
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operation is a concern. When the feed water is flowing into the system, the blower will 
be in operation and the outlet pump (if provided) will maintain proper sump tank 
levels. When the feed water is shut down, the blower will run for an additional period 
of time to treat the water that had previously entered the air stripper before shutting 
down. When the feed water is restored, the blower will start up to treat the new 
incoming water. The benefits of intermittent operation are lower operating costs, 
better control of noise, and longer motor life. 

Water Temperature Gauge 
The temperature gauges can be installed on both the inlet and outlet piping. The 
water temperature represents a n important factor when estimating the system's 
performance since it directly e ffects removal efficiency. Temperature gauges provided 
by QED typically have read outs of 0 - 140 degrees F. 

Water Pressure Gauge 
Water pressure gauges can be installed on both the inlet and outlet water Jines. The 
gauges can be used to determine the water pressures entering and exiting the system. 
Excessively high readings could signal that something in your system is plugged. 
Large fluctuations in the pressure readings could be a sign that the water flow rate is 
varying. 
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EQUIPMENT SET UP 


Special Cautions! 

Use a Licensed. Qualified Electrician for Any and All Electrical / Wiring 
Work. and Always Use Proper Work Safety Practices! 

Follow All Applicable Codes 
The plumbing and electrical installations must be performed by qualified 
personnel. All installations must be done in accordance with local , state and 
national codes. 

Install Adequate Supports on Piping and Ductwork 
The external process piping that will connect into and from the QED equipment 
should be properly supported to minimize stresses and vibration from non-QED 
equipment. The QED equipment is not designed to support the process water 
and air lines without proper structural support. 

Do Not Run Free Product. Oil or Grease Through the Air Stripper 
Free product will contaminate the unit by coating the sidewalls with a film of 
free -product. Air strippers are not designed to treat free product, oil, grease, or 
any other type of immiscib le phase. 

Equipment Setup Steps Depending upon how the system was ordered , some of the 
following instructions may not apply. 

Setup Step 1. Secure / Mount the Equipment 

For shipping purposes, the EZ-TrayTM unit may come either already skid­

mounted or the equipment shipped loose. If shipped loose, locate the 

equipment as required and firmly secure to the floor, base, etc. 


Setup Step 2. Install the Blower Piping 

If the blower is not already pre-piped on a QED skid, install the blower piping to 

connect the blower outlet to the air inlet nozzle on the air stripper sump. Refer 

to Figure 3 for an example of a blower piping configuration. 


Setup Step 3 . Level the EZ_TrayTM Unit 

Level the EZ-TrayTM unit. This is a critical step in the proper assembly of the 

equipment. The aeration trays must be as close to level as possible. 


Setup Step 4. Install Discharge Piping, either gravity-discharge or pump­

discharge. 


Install the Gravity Discharge Pipe (For Gravity Discharge Units Only) 

Refer to the outlet piping drawing in Figure 4 to assemble the piping kit and 

vacuum breaker. Customers providing their own gravity discharge p iping must 

ensure that proper water sump levels are maintained during operation. 

It is essential that the piping be mounted vertically and that it be properly 

supported. Install outlet piping from the pump's discharge port. Use proper 

pipe sealant, PVC cement, and proper plumbing techniques as necessary. 
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Caution: The vertical height of the piping should not be changed from 

that provided in the kit unless air stripper conditions have changed 

dramatically from the originally-specified flows. The piping kit includes 

flexible couplings to allow easy vertical height adjustment, should it be 

necessary. 


Install the Pump Discharge Pipe (For Pump Discharge Units Only) 

For a unit with a discharge pump that has not come mounted to a QED skid, 

install the water line from the air stripper sump to the pump inlet. If customer 

has purchased a QED pump kit, the components will be found in a separate 

box. Install outlet piping from the pump's discharge port. Use proper pipe 

sealant, PVC cement, and proper plumbing techniques as necessary. 


Prime the pump. Allow the inlet line and pump chamber to fill completely. 

Setup Step 5 . Install the Sump Drain Valve and the Sight Tube (if not 
already installed at the factory) 

Setup Step 6. Connect the Water Lines 

Connect the process water lines to the inlet and discharge piping. Firmly 
support the process water lines to prevent excessive stress on the piping. 
The piping is not designed to support the weight of the customer's process 
water lines. 

Use proper pipe sealant, PVC cement, and proper plumbing techniques as 
necessary. 

Setup Step 7. Connect the Tubing Between Pressure Gauges, Pressure 
Switch(es), and Air Stripper Sump 
Connect the air line tubing from the hose barb located on the top of the sight 
tube to the high pressure ports on both the air pressure gauge and the air 
pressure switch(es) . Keep the low pressure ports open to the atmosphere 
(remove plugs or caps). 

Setup Step 8. Install Air Discharge Stack 
Install any necessary extension to the air stripper air discharge stack as 
necessary. Caution: Any added extension should have an inner diameter 
at least as large as the air stripper stack. Connect the stack extension to the 
exhaust stack using a flexible rubber coupling or other suitable means. 
Support the extension independently of the air stripper so that it can be easily 
disconnected if the de mister clement must be removed for maintenance 
purposes. 

Setup Step 9. Wire the Electrical Components 
Have a qualified, licensed electrician wire up the electrical components in 
compliance with local, state, and national codes. 

IMPORTANT! Make sure the safety interlocks are connected properly! To 
avoid damage to the blower and flooding of the equipment with contaminated 
feed water, install the high water level and low air pressure interlock switches. 
If the water level in the sump tank rises beyond the maximum level water could 
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flood the blower. This will destroy the blower and void the warranty. The high 
water level interlock switch will shut off the feed water pump in an emergency 
situation. The low air pressure interlock switch will shut off the feed water 
pump in the event of a blower failure. This reduces the risk of having untreated 
water passing through the air stripper. 

If QED is supplying the control panel, refer to the appropriate wiring diagrams. 

Setup Step 10. Install Optional Items 
Refer to manufacturers' installat ion instructions for all equipment and properly 
support all equipment in an appropriate manner. This also applies to the 
optional air stripper blower silencer which requires support to avoid 
overstressing the air stripper blower housing. 

II 



START UP 


Please refer to Figures 1 and 2 at the end of this manual for a general drawing of an E­
Z Tray air stripper and its aeration tray. Upon completion of the equipment set -up 
procedure (above), mechanical and electrical installation (including noat switches, air 
pressure switches, etc.)' proceed as follows: 

Startup Step 1. Turn Orf Electrical Components Using the Site's 
Appropriate "Lock-Out" Procedure. Close Drain and Sample Valves. 
Check that all electrical components associated with the unit arc turned off, 
and all drain and sample valves are closed. 

Startup Step 2. IMPORTANT! Fill the Inlet Chambers with Clean Water. 
Each downcomer (see Figures 1 and 2) must be sealed by having its end 
immersed in the seal pot water of the tray below it. Remove the air stripper 
front hatch and fill the seal pots to their proper levels (to the height of the weir). 
Failure to do so may create a situation where not enough back pressure is 
provided upon blower startup, causing the blower motor overload to trip. 

Startup Step 3. IMPORTANT! Fill the Sump Tank with One Foot of Clean 
Water. 

On initial start-up, the sump tank must be filled with clean water to a height of 
about one foot. The sump tank can be filled by taking off the front hatch and 
filling the sump directly or by disconnecting the water inlet piping and using a 
hose applied through the water inlet connection. The water level should be 
seen in the sight tube. 

Startup Step 4 . Power May Now Be Supplied to the System, 

Startup Step 5, IMPORTANT! Check the Blower Rotation (IMPORTANT for 

proper air stripper operation) 

Check the b lower rotation by momentarily turning the Hand-Off-Auto (HOA) 

Switch to the ~Hand" position (~bumping" the motor). Verify that the fan tUrns  

in the direction of the arrow on the blower casing. If rotation is incorrect 1) 

have a licensed electrician correct the wiring per manufacturer'S instructions, 

and 2) check and correct the rotation of the other motor(s) in the system. 

(This is a common oversight and very often is the reason for inadequate 

blower operation. If the blower is not providing the expected airflow or 

backpressure , please double-check this step). 


Startup Step 6 . Connect a Clean Water Line to the Air Stripper Inlet, 
Trial-run Air Stripper System Using Clean Feed Water at the Expected 
Flowrate. 

Start the QED Air Stripper System by closing the Blower Damper and Placing 
the Appropriate HOA Switches in the "Auto" Position. Carefully open the 
damper to achieve the desired tray pressure or air t10wrate at the anticipated 
water flowrate for the system. 
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Startup Step 7. Monitor the Trial Run and Adjust the System Accordingly. 

The following items should be monitored as water builds up on each tray: 

1.  	Proper sump pressure. This may require 15-30 minutes for the water to 
reach the proper depth on each tray. Once the blower has reached its 
operational speed and water flow is steady, the blower can be throttled to 
adjust airflow to optimal conditions. QED wet-tests every EZ-Tray unit for 
proper sump pressures at the customer's expected water flow rates for 
"clean tray" and "fouled tray~ conditions. The wet-test values are normally 
printed on a label and affixed to the side of the air stripper. Adjustments 
should be made first by referring to these wet -test pressure values. If no 
values are given, refer to the table below. The values are estimates, and vary 
depending upon the influent water flowrates. The table assumes there is no 
additional pressure from equipment downstream of the air stack. If 
downstream equipment adds backpressure, these values may not be 
accurate. 

# of Trays Typical Sump Operating Pressures. 
(approximate' ) 

1 tray system 4-6" wc 
2 tray system 8-12" wc 
3 tray system 12- 18" wc 
4 tray system 16-24" we 
etc. etc. 

IT IS RECOMMENDED THAT A BOOSTER BLOWER BE USED IF IT IS 
EXPECTED THAT THE COMBINED PRESSURE LOSS OF THE QED AIR 
STRIPPER AND ANY DOWNSTREAM EQUIPMENT EXCEEDS 40" WC. 

Be careful when making damper adjustments-fouling of the system over time 
will affect the air flow rate . A "fouled" system will have lower air flow at the 
same sump pressure reading than a clean system. A severely fouled air stripper 
will not produce the minimum air flow the system requires for proper 
performance . The blower damper should therefore be adjusted to the proper 
sump pressure after the trays have been properly cleaned . Refer to the 
"Equipment Maintenance Instructions" for proper cleaning procedures. 

2. 	 Check for any leaks and correct. 

Note: If the blower overload trips, the system will shut down. This overload 

may indicate that the damper needs to be parially closed. Reset the overload 

and try to start the system again. 


Once Step 7 is successfully completed, turn HOA switches to "Off' and proceed 

to Step 8. 


Startup Step 8. Replace the Clean Water Feed Line with the Contaminated 

Feed Line. 

Install the inlet piping according to proper plumbing practices. Use proper pipe 

sealant and PVC cement where necessa ry.  


Star tup Step 9 . Initiate Full Operation. 

Switch all air stripper system HOA switches to "Auto". 
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PLEASE NOTE: The blower damper should now already be in its proper 
position to provide the desired airflow for the system's anticipated influent 
water flowrate; however, the airflow through the air stripper upon initiating "full 
operation" will be greater until water builds up on the trays, If this increased 
airflow is a concern, it is advised to close the damper slightly to throttle the 
airflow until the water has bu ilt up to it fina l height on each tray. 

Startup Step 10. Inspect and Record Unit's Operation Data 
Inspect the unit's operation at regular intervals and take pertinent instrument 
readings, Record readings and performance data in an operations log book. 

Startup Step 11 . Set the Throttle Valve on Discharge Pump 
Units with a discharge pump are supplied with a throttle valve. The valve 
should be set so that the pump matches the influent flow rate without 
cavitation and draws no more than the rated full load amps stamped on the 
pump motor. 
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SYSTEM SHUT DOWN PROCEDURE 

Shut Down Step 1. Shut Water Off 

Shut off the water feed to the system. 


Shut Down Step 2. Wait 5 Minutes Before Blowe r Shutoff 

Wait 5 minutes to allow the water in the aeration trays to be completely treated , then 

shut off the blower. 


Shut Down Step 3 . Shut Power Off 

Shut off power at the main disconnected switch if more than a temporary shut down is 

anticipated. 


Caution: 

If proper shut down procedures are not followed contaminated water will drain 

into the sump and contaminate the water that has collected in the sump. Allow 

the blower to run the additional 5 minutes after the feed water is shut off. 
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EQUIPMENT MAINTENANCE INSTRUCTIONS 


This information describes how to clean the QED EZ-TrayTM Air Stripper unit. Please 
refer to the manufacturer's instructions for maintenance on the non-air stripper 
equipment. 

Tray Fouling 
With normal operation of the air stripper, the sump pressure will typically increase 
over time. This typically indicates that the air stripper trays are becoming fouled. If 
this occurs, shut down the system. Remove the door and visually inspect for signs of 
fouling and clean the air stripper as outlined in the "Maintenance» section of this 
manual. Occasionally inspect the pressure gauge tubing for water build up. Water 
trapped in the ail' tubing could produce an erroneous reading. A pinch clamp is 
provided on the tubing and should be closed when no one is at the site in order to 
prevent potential condensate accumulation. Condensation buildup will ruin the 
pressure gauge. 

Dealing with High Mineral Conce ntrations 
Minerals, dissolved in high concentrations, tend to precipitate out of groundwater 
during aeration processes. These minerals form insoluble deposits commonly referred 
to as "fouling" . Deposits from iron-rich or mineral-rich feed water can be reduced by 
pre-treating it with sequestering agents or possibly other types of technologies. There 
are a number of sequestering suppliers that should be able to offer recommendations 
or suggestions. The recommended cleaning procedure is pressure washing. Follow 
the instructions detailed below. 

Cleaning the Air Stripper 

Recommended cleaning equipment: 

Pressure Washer with Washer Wand 

2 GPM minimum flow at 900 PSI maximum. Equipment rental 
companies can usually supply such a unit on a daily rental basis. 

Clean Water Supply 
Clean water supply with a capacity of at least 2 GPM at 20 PSI, 
connected to the pressure washer by means of an ordinary garden hose. 

Cleaning the Unit. The QED air stripper is designed for easy cleaning. Trays 
can either be removed for cleaning or left in the unit and cleaned. Another 
option would be for the customer to purchase a spare set of trays which would 
ailow maintenance personnel to replace the fouled trays with clean trays and 
reduce air stripper downtime and allow the maintenance personnel to clean the 
trays at a more convenient time. 

Cleaning Step 1. Turn Orf Equipment, Perform Electrical "Loc kout" 
Proce dure 
Turn off the feed water supply and all associated electrical equipment. 

Cle aning Step 2 . Provide for Waste Disposal 
Make provisions for disposing of the sludge and waste generated during 
cleaning. 
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Cleaning Step 3 . Remove Front Coverts). Either remove the trays 

from the air stripper unit or leave them in for cleaning. 


Cleaning Step 4. Turn On Water and Pressure Washer 
Turn on the water supply to the pressure washe r. Then , turn on the 
pressure washer itself. Wear protective goggles while spraying. 

Cleaning Step 5. Insert Wand into Air Stripper (This step is for  
cleaning trays while they remain in the air stripper unit. If trays have 
been removed for cleaning, skip step 5 a nd proceed to step 6.) 

Insert the wand all the way into the door opening. Point the spray nozzle 
up towards the bottom of the lowest tray.  

Cleaning Step 6. Clean Bottom Side of Tray 
Holding the wand tightly , pull the trigger to start the pressurized water 
flow . Expect the wand to kick back as flow starts. Move the wand side 
to side at a rate of about 1" per second. Be sure to cover the entire tray 
bottom area. The tray holes must be cleaned of all deposits . Periodically  
stop the cleaning operation and inspect the cleaned area. The area is 
clean when there are no deposits around the aeration holes . 

Cleaning Step 7. Clean Top Side of Tray 
Move the wand to the top side of the tray . Continue spraying with the 
nozzle pointed down onto the top surface of the tray. Also clean the  
downcomer and sealpot areas. Remove all visible deposits from the tray 
baffles and the walls of the unit. Inspect the cleaned area for deposits. 

Cleaning Step 8. Repeat for all Trays 

Repeat the procedure for all trays, working up to the top-most tray.  


Cleaning Step 9. Spray the Ceiling and Walls of the Air Stripper. If 

the air stripper is a mild -stee l unit with coal tar epoxy coating, extra care 

must be taken not to remove the epoxy with the high pressure water. 

Cleaning the walls and ceiling are not necessarily required for proper air 

stripper operation. 


Cleaning Step 10. Rinse 

After the cleaning operation is finished, rinse the ceiling, trays, baffles, 

and walls with the pressure sprayer. Work down from the top down to 

the sump tank. Make sure the surfaces are clean and the holes are not 

blocked by loosened debris . 


Cleaning Step 11. Check the Demister Pad and Replace as Necessary 

Inspect the de mister pad and clean as needed. 

Use the pressure sprayer to remove debris, deposits and gummy residues 

sometimes found on the de mister pad. 

Demister pads that are excessively plugged should be replaced. 
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Cleaning Step 12. Inspect the Air Stripper 
Visually inspect the air stripper box for the following: 
1 .  	Gasket integrity 
2. 	 a. If this is a mild steel unit, the internal and external epoxy-coatings 

must be inspected for exposed areas. Scratches, chips, burns, etc. 
wiJ1 expose the mild steel to water, contaminants, and the elements, 
creating potential for corrosion. These exposed areas must be 
cleaned, dried, and re-epoxyed before commencing air stripper 
operation. Contact QED for touchup epoxy. 
b. If this is a steel unit, inspect the air stripper for any damage and 
repair as necessary. 

3. 	Aeration tray integrity. Inspect trays for structural damage, felt 
gasket integrity, and acceptable silicone sealant in the sealpot area. 
Check the downcomer of each tray for holes, rips, etc. Replace as 
necessary. Contact QED for replacement items. 

4 .  	Inspect the internal piping (typically PVC piping) and replace as 
necessary. 

Cleaning Step 13. Follow Manufacturer's Instructions for 
Maintenance on Non-Air Stripper Equipment 
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TROUBLESHOOTING 


Problem 1. Blower Won't Start or Run 

No Power to Blower 
Check that all switches are in "ON" or "AUTO" position. 

Position main disconnect switch to "ON" position. Turn control switches to 
"ON" or "AUTO". 

Blown Fuse 
Check to see if fuses are okay. Check fuses in main disconnect switch and in 
control panel. 

If blown, replace with fuse of same size and rating. 

Overload Relay Trips 
Locate reset button on blower overload relay. 

Rush reset button in. Reasons for tripping: incorrect line voltage, motor wired 
incorrectly, inadequate ventilation, bearings are bad. 

Tubing to Pressure Switch Plugged with Water or Debris 
Remove tubing from pressure switch and blow into it towards tank. 

Clean or replace tubing if plugged or kinked. 

Blower Wheel Jamme d Against Side of Housing 
TURN OFF ALL power to the system. Try to spin wheel by hand. Wheel should 
rotate freely. Call QED. 

Problem 2. Outlet Pump Won't Shut Off 

Suction or Discharge Piping for Pump is Clogged 
Check water flow from discharge pipe. Piping should be clean inside. Look for 
narrowing caused by scale or iron accumulation. 

Remove piping, inspect and clean or replace as necessary. 

Float Switch in Tank is Stuc k in Down Position 
Look into sump and check that all floats are floating on the water. 


Clean all deposits from float . Replace float is necessary. 


Normal Operation - Water Level in Sump is Okay 
Pump will stop when water level reaches pre-determined height in tank. 

Allow water level to decrease until pump turns off. 

Let water level reach pre-determined lower level, which will cause outlet pump 
to turn off. 
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Problem 3. Outlet Pump Won't Start or Run 

No Power to Pump 
Check that all switches are in "ON" or "AUTO" position. 

Position main disconnect switch to "ON" position. Turn control switches to 
"ON" or '"AUTO". 


Blown fuse 

Check to see if fuses are okay. Check fuses in main disconnect switch and in 

control panel. 


If blown, replace with fuse of same size and rating. 


Overload Relay Trips 


Locate reset button on pump overload relay .  


Push reset button in . Reasons for tripping: incorrect line voltage, motor wires 

incorrectly, inadequate ventilation, bearings are bad . 

Normal Operation - Water Level in Sump is Okay 
Pump will start when water level reaches pre-determined height in tank. 

Allow water level to increase until pump turns on. be sure pump switch is in 
"Auto" position. 

Let water level reach pre-determined upper level, which will cause outlet pump 
to turn on. 

Level Switch in Tank is Wired Incorrectly in Control Panel 
Check wiring circuit against diagram. See that all connections are tight and no 
short circuits exist because of worn insulation, crossed wires, etc. 

Rewire any incorrect circuits. Tighten connections, replace defective wires.  


Impeller. Seal or Bearing Damaged 

TURN OFF POWER. Try to turn impeller by hand. 


If impeller won't turn, remove housing and locate source of binding. 

Problem 4. Low Air Pressure in Stripper Tank 

Blower Damper Closed 

Visually check position of damper on inle t of blower. 


Open damper to gct proper rcading on pressure gauge. Firmly tighten screws. 


Motor Rotation Backwards 

Watch rotation of blower wheel at slow speed . 
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Reconnect for proper rotation as per motor diagram. 

Gravity Discharge Trap Insta lled Incorrectly 

Tray should be positioned vertically .  


Install discharge trap per out let plumbing drawings provided in Figure 4.  


Inlet Chamber (Se alpot) in each Tray is Not Full of Water 

Slide tray aside and look at water level in chamber. 

Remove front cover. FiJI up inlet chambers with a hose. Or, follow inlet 
chambers fill up procedures above in Initial Start Up. 

Front Cover not in Place 
Front cover must be secured during operation. 

Tubing to Pressure Gauge Plugged with Water or Debris 

Remove tubing from pressure gauge and blow into it towards tank. 


Clean or replace tubing if plugged or kinked. 


Debris Blocking Blower Intake 

Look at blower intake. Remove any accumulated debris. 


Normal Operation for Automatic Unit 

When inlet pump starts, blowers will start, air pressure will rise to operational 

level. 


No action necessary. 


Problem 5. High Pressure in Stripper 

Air Exhaust Piping is Restricted 
Check vent piping for obstructions. Check that vent pipe diameter does not 

decrease. 


Vent piping diameter must be the same as the outlet vent diameter on the 

cover. 


Air Holes in Bottom of Trays are Plugged 

Remove inspection and cleanout caps and visually inspect holes. 


For iron fouling, clean out unit with a 1000 PSI pressure washer. For scaling,  

scrape or bang scale from all su rfaces, then use a pressure washer to open 

holes. Consider using sequestering agent or other technology to reduce scaling. 


Demister Pad is Plugged 

lnspect the bottom of the demister pad in the cover. Clean and/or replace as 

necessary. 


Problem 6. Water Won't Flow into Unit 
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Inlet / Well Pump Functioning Properly 

Allow water level to rise in well pump, which will turn on inlet pump to system. 


No action necessary. 


Tank Air Pressure is Low. System is in Alarm Condition 

Read tank air pressure from pressure gauge. System should be in alarm 

condition if pressure is below about 2 inches w.c. 


Check that blower is operating properly. Check that all rubber caps are in 
place on end of trays . 


Inlet Piping is Plugged 

Remove inlet piping and inspect for debris and buildup. 


Clean or replace clogged parts. 

Problem 7 . Iron Fouling is a Problem 

Iron Precipitates Out of Water When Treated with an Air Stripper Causing 
Iron Build Up in Unit 

Remove the front door(s} and inspect inside of tray for buildup/fouling. 


Clean out unit with 1000 PSI pressure washer on routine basis. 


Pretreat incoming water using sequester ing agents or other appropriate 

technology. 
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QED TREATMENT EQUIPMENT WARRANTY 

QED Environmental Systems Inc. (QED) warrants to the original purchaser of its products that, subject to the 
limitations and conditions provided below, the products, materials andlor workmanship shall reasonably conform to 
descriptions of the products and shall be free of defects in materials and workmanship. Any failure or\he products 
to con[OTI1110 this warranty will be remedied by QED in the manner provided herein . 

QED warrants the equipment components of its manufacture for a period of one ( I) year froll1 da!!:: of delivery. Our 
sole obligation during this warranty will be to repair or replace (at our option) the defective components. We are 
not responsible for consequential damages. Labor costs are not included. 

Purchaser'S exclusive remedy for brcach of said walTanty shall be as follow s: if, and only if, QED is notified in 
writing wi thin the applicable warranty pcriod of the existence of any such defects in the said products, and QED 
upon examination of any such dcfects, shall find the same to be within the term of and covered by the warranty 
running from QED to Purchaser, QED will, at its option, as soon as reasonably possible, replace or repair any such 
product, without charge to Purchaser. [fQED for any reason, cannot repair a product covered hereby within four 
(4) weeks after receipt of the original Purchaser's notification ofa warranty claim, then QED's sale responsibility 
shall be, at its option, either to rep [ace the defcctive product with a comparable new unit at no charge to the 
Purchaser, or to refund the full purchase price. [n no event shall such alleged[y defective products be returned to 
QED withoul its consent, and QED's obligations of repair, replacement or refund are conditioned upon the 
Purchaser's return of the defective product to QED. 

IN NO EVENT SIIALL QED ENV IRO NM ENTAL SYST EMS INC. I1E LIABLE FOR CO NS EQ UENTI AL 
OR INC II)ENTAL DAMAG ES FOR BREACH OF SAID WARRA NTY. 

The foregoing warranty does not apply to major subassemblies and other equipment, acccssories, and other paris 
manufactured by othcrs, and such other paris, acces~ories, and equipment are subject only to the warranties supplied 
by their respective manufacturers. In the event of failure of any such product or accessory, QED will give 
assistance to Purchaser in obtaining from Ihe respective manufacturer whatever adjustment is reason<lble in 1 ight of 
the manufacturer'S own warranty. 

TIlE FOREG OI NG WARRANTY IS IN LI EU OF ALL OTH ER WARRA NTIES, EX I)RESS ED, IMPLI ED 
OR STATUTORY (INC LUDING I1UT NOT LIMITED TO TH E WARRANTIES OF MEROIANT 
ABILITY ANI) FITNESS FOR A I)ARTIC ULAR I'U RI'OSE), wmOI OTH ER WARRANTI ES A IU: 
EXPRESS LY EXC LUDED HEREBY, and of any other obligations or liabilities on the part of QED, and QED 
neither assumes nor authorizes any person to assume for it any other obligation or liability in connection with said 
products, materials and/or workmanship. 

It is understood and agreed that QED shall in no event be liable for incidental or consequential dam<lges resulting 
from its breach of any of the terms of this agreement, nor for special damages, nor for improper selection of any 
product described or referred to for a panicu[ar application. 

This warranty will be void in the event of unauthorizcd disassembly of component asscmblies. Defects in any 
equipment that result from abuse, operation in any m<lnner outside lhe recommended proccdures, use and 
applications other than for intended usc, or cxposure to chemical or physical environment beyond the designated 
limits ofmatcria[s and construction will also void this warranty. 
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The equipment is warranted to perform as specified under the conditions specified here and within the air stripper 
model or QED will make the necessary changes at no cost to the owner. Some restrictions apply. Requirements for 
warranty consideration include, (but arc not limited to): 

1. 	 Current operating conditions do not differ from the previously-modeled conditions. , The system shou ld be cleaned regularly to maintain system performance. 
3. 	 The equipment is installed. operated and maintained according to QED's instruction or non-QED 

manufactured subassembly manufacturer's instructions . 
4. 	 Air stripper influent air is not "dirty" (does not contain VOC's, etc.). 
5. 	 No surfactants, oils, greases. or other immiscible phases arc pn:scnt in the water. 
6. 	 Each influent contaminant docs not exceed 25% of its maximum solubil ity under modeled conditions. 

QED shall be released from all obligations under al! warranties ifany product covered hereby is repaired or 
modified by persons other Ihan QED's service personnel unless such repair by others is made with the consent of 
QED. If any product covered hereby is actually defective within the terms of this warranty, Purchaser must contact 
QED for dete1111ination of warranty coverage. If the return ofa component is determined to be necessary, QED will 
authorize the return of the component, at owner's expcnse. If the product proves not to be defective within the terms 
of this warranty, then all costs and expenses in connection with the processing of the Purchascr's claim and all costs 
for repair, parts and labor as authorized by owner hercundcr shall be borne by the Purchaser. 

I[1 the event of air stripper performance issues, QED may require customer to conduct a variety of troubleshooting 
steps. These includc, but are not limited to, modifying oper<ltional paramctcrs, cleaning air stripper system, 
modifying (temporarily or permanently) process piping, and obt<lining reasonable and necessary innuent/efflue11\ 
samples. These steps arc the responsibility of the customer and will be conducted by customer prior to 
consideration by QED for a site visit. These steps and the associated costs incurred arc the responsibility of the 
customer, regardless of future action. Should customer request a site visit by QED or accept a site visit offer by a 
QED-trained technician, the visit and associated costs: a) will be the responsibility of the customer at SSOO/day, plus 
travel, lodging, and meals, if the visit finds improper sampling, process piping installation, or equipment operation 
inconsistent with QED's Operation and Maintenance Manual; or b) will be the responsibility of QED if the visit 
fillds QED responsible for the performance issue(s) raised. 

The original Purchaser's sole responsibility in the instance of a warranty claim shall be to noti fy QED of the defect, 
malfunction, or other manner in which the terms of this warranty are believed to be violated. YOtlmay secure 
performance of obligations hereunder by contacting the Customer Service Dcpm1ment of QED and: 

I. Identify the product or system involved by job number or QED order number. 
2. SpecifYing whcre, when, and frOm whom the product was purchased. 
3. Describing the nature of the dcfect or malfunction covered by Ihis warranty. 
4. If applicable, send the malfUnctioning component, after receivillg fI Refllf// AwltoriZi/tiol/ Code (IlA C) 
Nll mher by (he QED Service Deportmelll, to: 

QED Environmental Systems Inc. 
6241 Jackson Road 
Ann Arbor, MI 48103 

Attn: R.A.e. No. (Return Authorization Code Number provided by OED Service Oept.) 
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FIGURE 1. GENERAL D'w'G OF E-Z TRAY AiR STRIPPER 
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TQED 
Environmental Systems 

A TestAmerica ::ompor.'1 

Sliding Tray, High-Efficiency 
Air Strippers for VOC Removal 

- ~i . 
" 

II 





Exclusive Online Performance 
Modeler has been developed 
to assist you in selecting the . . . . 

effectiY,e .air .striooine 

E·Z Tra~" 
Model 16.4 

E-Z Tray"' 
Model 24.4 

E-Z TraY" 
Model 6.4 

Air Stripper Specifications 
Model Maximum 0.., Operating Shell Oimension Tray,s 

No. Flow Range Weight Weight (LxWI(H) Per Tier ' 
4.4 I-50 gpm {4-J89lpm) 630 Ibs.1286 kgl 985 Ibs. (447 kg) 29 x 27 x 82 1'1. (74 ,69 x208 em) 4 x 29 Ibs . (h 13 ke) 

4.6 1·50 gpm (4-189 LcmJ 780 Ibs.1354 kg) 1,219 Ibs. (553 Kg) 29 x 27 x 102 in. (74 x69. 259 (:ml 6 x 29 Ibs. (6 x 13 kg) 

6.4 HiS gpm (4·2~6l.pml 790 Ibs.(3S8 ~g) \,285Ibs . (583 kg) 37 x 27 x 82 in. (94.69< 208 em) 4 x 40 Ibs. (4 x 18 kg) 

6.6 1-65 gpm (4-145l.pml 978 Ibs.I44311~ 1.591 Ibs. (72211g) 37 x 27 x 102 in. (94 .69x Z59cm) 6 x 40 Ibs. (6x 18 kg) 

-8,4-1·7-5·gpm-(4-284l,pm)--955- l bs~4-Ja ~g)-I ,580-lbs.-m-7-kgl--___ -49-x-27--~8~1l,.(-1.z469~-208<mi- _ --4-x-50-Ibs.(4-.-2.J.kg)----­

8.6 1·75 gpm (4-284 Lprn) 1.182 )bs. (536 kg) 1.9561bs. (887 kg) 49 x 27 x 102 in. (124 ~ 69 <259 em) 6 x 50 Ibs. (6 ~ 23 kg) 

12.4 1·120 gpm (4-454lprn) 1,165 Ibs (S2S kg) 2,105 Ibs. 1955 kg) 73 x 27 x 82 in. 1185 ~ 69 t 208 ,m) 4 x 60 lis. (4 • 44Hg) 

12.6 H2O 8pm (4454lpmJ 1.442 Ibs. (654 kg) 2.606 Ibs. (1.182 I<jJ 73 x 27 x 102 In. (las. 69 .. 259 .m) 6 x 60 lOs. (6 ~ 447 kg) 

16.4 1-150 ,pm (4·556 Lprn] 1,625 Ibs. (737 kg) 2,870 Ibs. 11.302 lliJ 49 x 52 x84 ill. (124 .. 132 .. 213 err) 8 x50 lbs. 18 x 23 kg ) 
16.6 1·150 gpm (4-366 Lpml 2,011 Ibs. 1912 kg) 3,553 Ibs. 11.612 kg) 49 x 52 x 104 ill. (124 x 132.264 ern) 12 x 50 Ibs. 02.23 kg) 
24.4 1·250 gpm (4·945lpm) 2,100 Ibs. 1953 ki) 3,980 Ibs. (1.805 kg) 73 x 52 x 84 In. (l85 x 132.213 em) 8 x 60 Ibs. 18 x 2? kg) 
24.6 1·250 gpm 14·945lpml 2,599 Ibs. Il,1I9k&l 4,926 Ibs. 12.234 kg) 73 ~ 52 x 104 In_UAS x 132 ~ 264 err) 12 x 60 Ibs. (12 ~ 27 kRJ 
48A 1·500 gpm (1 ,893 Lpm) 5,000 Ibs. (2,2E8 kg) 12,500 Ibs. 15,670 kg) 98 x 71 x 84 in. 1249 x 180.2 13 err) 16 x 60 Ibs. 116 x 27 k~) 
48,6 1·5eD gpm (1,893 LI\ITlI 5,500 Ibs (2,495 kg) 13,000 Ibs. (5.&97 ki) 98 x 71 x 104 in. 1249 x ISOx 264 em! 24 • 60 Ibs. 124 x 27 kg) 
96,4 1·1 ,oeo ~pm 13.785 Lpm) L ,oeo Ibs. (4.990 iii) 25,000 Ibs. 11 1.340 k~) 142 x 98 x 84 io. 1361,249.213 errJ 32.60 Ibs, 132 .. 27 k~) 
96,6 1·1,000 gpm (3)85 Lpm) 11,500 Ibs, 15.216 iii) 30,ceo Ibs. (lJ.608-kiil) 142 x 98 x 104 in. 136L d49. 264 crrJ 48 x 60 Ibs, (4$. 27 kgl 

Stallllafd CO~$truetio~ 1$ 304 SS, Oilier anoys ~0Tl requeSt. 'Allow additiCt1al ~pa~e tor ac~e~scry ~()I'I1Ponencs . (~wer. Dlfllog. etc,) 

http:4-x-50-Ibs.(4-.-2.J.kg


______ 

Easier tray cleaning and 
superior technical support 
make E·Z Traf air strippers 
a smart choice! 
The E-Z Tray" Air Stripper (U.S. Patent Number 
5,518,668) is a sliding tray, stainless steel air stripper 
used to remove volatile organic compounds (Voe) 
from contaminated groundwater and waste streams. 
The exclusive design of the E-Z Tray stripper results in 
very high removal efficiencies in an easier to maintain 
process unit. 

Any air stripping process subject to fou ling conditions 
has to contend with periodic cleaning in order to 
retain treatment efficiencies and capacity. Tower air 
strip pers can become maintenance headaches when 
the tower packing becomes clogged and cemented 
together with bio-fouling or precipitants. When the 
perforated trays in stacking tray air strippers become 
fouled they require major disassembly, cranes or 
hoists, and lots of room. 

Unlike these traditional types of air strippers, QED's 
E-Z Tray air strippers use removable, lightweight, 
front slide-out trays. This unique feature provides 
many advantages, including one person cleaning and 
less building space. 

= :-:-____ 
E-Z Tray air strippers are available in configurations 
with 4 or 6 trays, with maximum flow rates from 
1-25 gpm (4-100 Lpm) all the way up to 1,000 gpm 
(3,784 Lpm). 

NEW - High Capacity Process Air Strippers 
These air strippers are engineered to serve in larger, 
process-type projects involving multiple treatment 
stages, where they are an effective component of 
large-scale water or wastewater processes in 

manufactkJring,-refining,. chemicalQroces.siog..aillL ____ 
other industries. They can act as a pre-treatment stage 
for other process elements, such as large aerobic 
biotreatment units, removing VOCs at much lower 
airflow rates to reduce the costs of off-gas treatment. 

All of this combined with the easier maintenance and 
smaller footprint of QED's sliding tray air strippers, 
has led E-Z Tray to become the preferred choice for 
major remediation and process stream projects in the 
U_S. and abroad_ 


















~'-'"
 Try it for yourself today! Use our exclusive 
- -----::. online stripper modeler at 

-..;,:,., ­ www.qedenv.com/ modeljmodel.html 
to spec the exact size and configuration for 

your . Then talk to a QED applications 
at (800) 624-2026 

~r;6:~Jb~:]~iL~~ d;si¥~I, ~.;sist~n~;,~and 

Active 

Area 

2.g ft ' (0.26 m~ 
2.8 ft.' 10.26 m» 
J.B ft.' (0.35 m~ 

3.8 It. ' iO.J5 m~ 
-5,o-ft-:'-(0-::2-m')---- ­

5.5 h.' 10.;2 m~ 

8.3 ft.' 10.32 m1 
8.8 ft.' 10.32 m'l 

11.1 ft.' (\ ,03 m1 

ILl It.> (1 .03 m1 

17.5 ft., U.S3m' 
17.5ft.~.(I _63m~ 


27 ft.' (2.51 m~ 


27 ft.' [2.51 m~ 


54 ft. ' 15.02 m~ 


54 tt' 15_02 m~ 


Nomin al 
Air Flow 
210 elm 15.95 m'/mull 
210 efm 15.95 m'/minl 

320 elm (9.05 m'/mil1J 
320 elm 19.06 m'/m",) 
420-dm- tH",99-m'/mll)----- ­

420 elm il 1.89 m'/minl 

500 elm OS.99 m'/mfll 
600 elm 06.99 m'/mil l 

850 tim (24.07 m'/m,") 
850 elm (24.07 ""/min) 

1,3eo elm 136.81 rn'/IMl) 

1,3CO elm 136_9, m'/min) 

2.,600 elm i73.52 m'/min) 
2.,500 elm [73.52 m'/min) 

.. 


Additiona l Space 

for Tray Removal ' 
27 In. (69 em) 

27 in.16,} eml 
35 in, 189 ern) 

35 In, 189 em) 

4·7 !rt;-il-1'1 cml--- ­

47 in . 1119 eml 

71 In. 1180 em) 

71 In.Il Sa emJ 
47 In . (\ 19 em) 
47 In. (119 em) 
72 In. I! eJ em: 
72 In. 083 em) 
72 In. IIe3 em) 
72 In. 1183 em) 

S.2eO elm 047_2~ m'/""") 2. x 72 In. 12 ( 183 =mi' 

S,2CO elm UJ7 25 m'jminl 2. x 72 ;n. (2,183 em) · 
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The World Leader in Air-Powered Remediation  


QED Quality Control, 
Manufacturing Standards 
and Customer Service 

Experienced site owners, including major oil 
companies, are increasingly choosing E-Z Tray" 
air strippers from QED due to their unique 
features and solid technica l support, including: 

It Lower long-term O&M costs due to easier 
tray maintenance than tower-type or 

stacking tray air strippers.  


• Lightweight, slide -out trays don 't 
require hoists, regardless of the size of 
the air stripper. 

• E-Z Tray air strippers need less building 
space, which can lower building costs. 

• 	QED's staff and resources are # 1 in air 
stripper technical and service support, 
including for unusual applications. 

• Online Performance Modeler tool 
available 24/7 to help you select the 
proper air stripper. 

• QED quote & delivery times are quick 
and dependable. 

For Remediation, Landfills and Groundwater Sampling 

TQED 
~____ Emoj[QnmeolaLS_~slems______ 

A TestAmerica Compcny 

6095 Jackson Road 
Ann Arbor. MI 48106-3726 
USA 

80Q.624-2026 
T: 734-995-2547 
F: 734·995-1170 
info@qedenv.com 
www.qedenv.com 

1565 Alvarado Street 
San Leanciro, CA 94577 
USA 

800-624-2026 
T: 510-346-0400 
F: 51().346{1414 
info@qedenv.com 
www.qedenV.com 
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-­ ­Visit Qe<i{!nv.comjair-strippers to view and lise the eKcllIsive Online 
Performance Mod~ler, which allows you to model your process conditions and 
select the most cffici~nt air stripping package for your VOC removal project. 
You can also Yiew case studies where E-Z Tray air strippers were the lop 
choico in successful projects. 
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http:www.qedenV.com
mailto:info@qedenv.com
http:www.qedenv.com
mailto:info@qedenv.com


O ~D SAMPLE ENGINEERING SPECIFICATION 

ENGINEERING DATA SHEET 1  

AIR STRIPPER (STACKABLE TRAY) 


GENERAL PRODUCT DATA 

Model M" DO' Ope r Shell Active Nom ' ReqUired 

No. Flow Weight Weight Dimension Trays area airflow Clearance 

(GPMl {Ibsl (Ibs ) ("o IAx H) {no x Ibs} (S9 ttl (elm) (inchesl 

2 .4P 1·25 103 483 27 x 83 4 x 16 2.6 140 4 x <27 
P 1- 1 1 14 < 7 

4.4P 1·40 155 1.004 37 x 83 4 x 24 5.8 280 4 x <27 
, , « 

'Required clearances (back/sides by front. installed on standard skid) 

INSTALLATION DATA 

Model Water Water Blower Exhaust Sump #Exhaust "Max back 

No. Inlet Outlet + Inlet Outlet drain Stack size pressure 

(" FNPT) (" FNPT) CFNPT) {" 0 ,0, !;1i!;1e} (" FNPTl (inches) ("H2O) 

24P 	 1 w/e pump 2 wlo pump 2 4 .5 4 25 
1 wlpump 1 wlpump 

2.6P  	 1 w/e pump 2 wlo pump 2 4 .5 4 17 
1 wlpump 1 wfpump 

4.4P 	 1 w/e pump 3 wlo pump 4 6.25 6 25 
1 wlpump 2 w/pump 

4.6P 	 1 wlo pump 3 wlo pump 4 6.25 6 17 
1 wlpump 2 w/pump 

+ Gravity drain if no pump is installed 
# Minimum re=mmended nominal diameter of exhaust stack if added 
• Maximum exhaust back·pressure allowed withoul auxiliary blower 

--- - - ------------- -------------------- ---- - ._.._---------- - ------­

SECTION 1100: AIR STRIPPER SPECIFICATIONS (STACKABLE TRAY) 
REV 010122 Copyright 2001 OED 





-- - ---

QED EZ-Tray Model 4.4 - Top View 

68 

1 

AIR EXHAUST 
51.54" PIPE 

WATER INLET 
2" FN?T 

AREA OF TRAY 26.75 EXTRACTION 

-L­______ _ 

Copynght QED EnVIronmental Systems, Inc , 2001 



Regenerative Blowers 

Samos 

580050 - 1400 D/02 

Samos S6 0530 0 

Description 

Busch Samos 56 regenerative blowers are designed fo r either 

pressure or vacuum. They are available in single arld two stage 

models so they carl operate over a wide range of flow and 

differen tial pressure. 

l ow Maintenance and Environmentally Friendly 

Samos low maintenance features include; rugged construction. 

sealed·for-life bearings. a fan cooled moior and a non·contacting 

impe ll er They are Oil -free, have a low power consu mption, and 

are qU iet due to In ternal silencers. Sames blowers can be mstalled 

in either a vertical or hOrizontal position. 



Regenerative Blowers 

Operating Principle 

Sir-gie-stage version Two-stage verSion 

1. Gas Inlet 3. Impeller 	 Gas inlet 4. Impeller 2nd stage 
2. 	 Gas Qutlet 4. Silencer 2. Gas cwl!et 5. Sile.'1cer 

3 Impeller 1 5t stage 6. Side channel 
, 

,'"r 
'~"~' Operating Principle Applications

;.:~;" 

:~~;t: ~ases are drawn in through the blower inlet. As the impeller Pneumatic conveying  


. " rotates. it transfers kinetic energy to the gases being pumped, 
 Transport and lift ing system.¥,., \': 
.~ ' " ' As a ~esult , the gases move forward through a corkscrew 

Carton forming and packaging 
' :;)}\.,Shaped path and are compressed, then discharged th rough the 

Vacuum holddown 
pressure side exhaust silencer. The impeller is mounted directly 

Materials handling on the mobr shaft. 

Soil remedia~ion 

_T{im rcrnov_al 

Wood routers 

Printing Industry applicat ions 

.;. 



Regenerative Blowers 

Technical Data Samos 58 0430 . 1400 D (single stage) 

v,,""'"' ("H~V) 
·, ,~ ,.,

T l8~" 

'" " 'w

'<0 

';0 " '" , ,'" '" '" "0 no• 

,"" '" ,.,

" • '"" 
" m " 
'" ,'" '" '" " '" " " >0" 
" " 0 , LC2-~~~~~~~~~~w 

0 100 100 lOO 400 500 600 700 aoo 900 o 100 100 lOO 000 SO(] 600 700 BOO 900 
Flow (AUM) Flaw (SUM) 

Technical Data 

Model 

580430 D 

5804300 

58 0430 D 

S8 0530 D 

" S8~ 0530.D. 
2l.Q?JQ!L 


5807100 


S8 0710 0  


58 11000 


561 1000 


S8 11 CO 0 


S8 1400 0 


581400 0 


sa 1400 D 


"",', 



Dimensions Samos 58 0050 . 1400 D (single stage) 

0050 D 

S8 0530 D 

580710 D 

58 1100D 

581400 D 

Dimensions Samos SB 0530 D2 (two stage) 

, , . \ .. ­
Model "' A 9 C 0 E F G(Nm H I J I< L M N 0 P Q 

SB 0530 D2 25'1. 23'" 20" '0 5?h~ 23"1.. 13'1. 2'/l 22'1. 7'1'~ 14'1a 16'{\~ ?,,, 19",,, 11 12'/,. 10'" 17"", 

Ail dimernion, in inth~, unless othcrwl.e noted. 

'.., 



RegeneratiYe Blowers 

Dimensio ns Sam os S8 0080 ·11 00 0 2 (two stage) 

.,M odel A B , C D F G(NPl) H K L N 0 P Q • 
. se 008002- 11 'I. 11'/~ 10'1, 5';,. 12',,, Ph. 1'/< 4'/e 8'". 9'" . 3"< 4',. 5'1. 1',,, 12'11'" 

SB 0140 02- 12"". 12'" 12'" 6 15'," 1"/'" 1'1> 5',.. 8'1. 10'". 3'/t 5"1. 6',. 1",,, 12"/,., '" 
se 0200 D2 14',. 15"a 140

,. 5',.. 18',,,, 1'/. 1 5'1" 10'1-, 11'/. ./<. 4'" 6'/. 6",,, 2-',,,, 16'/. 

,, SB 0310 D2 16'11 17'1i 16,". 8';, . 20"". 2' ,. 1 5'/1' 11'10" 12"11. '/1, 5'h 7"1{ 7'1. 2',. 17"'~ 

SB noo D2 '22'10. ,32'~;" _22'h 9'/1 : 30',,, 3"'10. 4 13',. 14"'6 16'/" "I, ; 23',.. NA 11'1. S"/>, 32'1. 

-,;; 

',.' 

Busch - aU over the world in industry ISO 9001 Reg istered Company 

...;:." , 
Busch, Inc. 516.vjk~ng Driye Virginia Beach, VA 23452 wwwobuschpumpocom 

1-BOO-USA-PUMPPhone (757) 463-7800 FAX (757) 463-7407 

-< : .~ 

Am,~!_d-~m Ba""""~ Birmingham B;uel ,e(u.!."'~ Dubli n C;~t"borg H .I,:(\~ , I,tanbul Copenhagen KUlla Lu mpu( Milan /lMu lbu(g IM:bc~m" Montreal Mo<c:::w 

f"l.w Yo'" :New Piym<l.,lh 

I ~<';t:'{ ~'. .... ....,.,.." ~, . 
:(l~~J;~\~' 



ApPENDIX E 

VAPOR- P I lASE C \ RBON SPEC IFIC:\. TlO:-';S ,\;";D V [ ;";OOR I:-<FOR ,\ IA T IO;'; 



• 
• 

VR SERIES FILTERS 
MODEL VR-400 

The YRAOO filter is a radial flow filter vessel designed to treat vapor streams 
where pressure drop is a strong concern. \Vith the radial design in certain 
applications the user can obtain higher flow rates than could be obtained in 
similar upflow fillers. Some applications include: 

• Soil Vapor Extraction Treatment 
• A ir Stripper Off Gas Treatment 
• Odor Removal System 
• Storage Tank Purge Vapor Treatment 
• Industrial Process Treatment 

Picture 
tl ol 

Ayailabie 

PRESSURE UROP GRAPII 
(As Fmed4'jO GA C) 

16 

5'14 IN 

::r:: 12 /~E 10 
/ 

/'6,•" 
0 8 

/": ' ,/• ,," 
0 

0 "0 400 600 aco 1000 '>00 

flow Rote (CfM) 

1111 

"~ 
00

\{' ..'1 
"'" W,. 





ApP ENDIX F 

BAG FIL TER SPECIFICATIONS AND VENDOR INFORMATION 



PO Sox 214923 
Auburn Hills, MI 48321 

Phone 248.340.9005 
Fax: 248 .340.9002 

Custom Service & Design , Inc. BULLETIN: 07A4 L01·1 

OEM BAG VESSEL DESIGN 


CSO 's NEW OEM B AG VESSEL 


DESIGN IS SETTING NEW  


STANDARDS IN THE FILTRATION  


INDUSTRY. U TILIZING STANDARD  


BAG SIZES (P1 S & P2S ) AND 


MAINTAINING 150 PSI RATING. 


T HIS UNIQUE STATE- OF-THE- ART 


VESSEL IS THE MOST  


COMPETITIVELY PRICED VESSEL  


ON THE MARKET.  


STANDARD FEATURES: 

CARBON STEEL 
- _ .- - -. .. -. ----30ltSTAINLESS STEEL-- --- - - -- - .. ---. ---lNLfl70iJi'LEfLOCA~ ---- ---- - ---------­

STAINLESS STEEL RESTRAINER BASKETS FLANGED, VICTOUC, SANITARY CONNECTIONS 

150 PSI @ 300F MANUAL I Al1TOIvIATlC DUPlEXING 

4 LUG LID HOlDOO'vIA'->I RESTRAINER BASKET PERFORATlON I MESH SIZES 

GAUGE, VENT, DRAIN PORTS o RING I SEAL MATERIAL 

2" NPT CoNNECTIONS BAG HOLD DOIJIiNAsSEMBLY 

S IDE lNL....q I BonOM OUTlET SPECIALTY VESSELS 

B UNA I EPDM SeALS 

TRIPOD LEGS (ADJUSTA8LE) 

OPTIONS: 

AooITlONAL 1f\L~ I OUTlET S IZES 





PO. Box 214923 
Auburn Hills, MI 48321 

Ph .. 248 340.9005 
Fax 248.3409002 
www.cusIQmserviceanddeslon .com 

Custom Service & Design , Inc. Bulletin: DPB07-1 

High Capacity Filter Bags 

Pressure Drop Data 

The graph shows pressure drop through clean filter bag media of various micron ratings. 
The curves do not consider p~ssure drop through the filter housing. 

0.8 
PRESSURE DROP 
PER sa. FT OF 
FILTER MEDIA 0.6 

Bag Size Correction Viscosity Correct ion 
To obtain pressure drop correction for a If viscosity is higher than one . multiply the corrected 

specific bag size , divide the pressure drop pressure drop as obtained above by the appropriate 
obtained from the graph by the square foot viscosi ty correction factor. 
area of the bag 

04r----t----+------t~~~~ 

02ta~1:fj 
10 20 40 60 80 100 120 

FLOW RATE GPM OF WATER (TCPS @ 77 F) 

urfac 
e Area Surface Area (Sq. 

Bag Size (So. Ft.) 

P3S/P3PIX1 0.5 0.5 
P4S/P4PIX2 1 1 
Pl S/P1 P 2 2 
P2S/P2P 4 4 

http:www.cusIQmserviceanddeslon.com


---

P.O. Box 21 4923 
AUBURN HILLS, M! 48321 

PHONE 248.340.9005 
FAX: 248.340.9002 
www.customserviceanddesign.com 

CONVERSION TABLECustom Service & Design, Inc. 

Mesh Micron Inches 
4 5205 0.2030 
8 2487 0.0970 

0.0750 10 1923 
14 1307 0.0510 

1000 0.0394 18 
20 840 0.0331 

0.0280 25 710 
30 590 0.0232 

0.0197 35 500 
40 420 0.0165 

350 0.013845 
297 0.011750 
250 0.009860 

70 210 0.0083 
0.007080 177 

100 149 0.0059 
0.0049 120 125 

140 105 0.0041 
170 88 0.0035 
200 74 0.0029 

0.0024 230 62 
270 53 0.0021 

44325 0.0017 
400 37 0.0015 

0.0009 25550 
800 15 0.0006 

10 0.00041250 
5 0.0002 

http:www.customserviceanddesign.com


ApPENDIX G 

ARSE>1IC R EDL'CTIO:-'; SyS rEi\! SPECIFICA n01\S AND VEi'.'DOR INFORM.-\ TION 



------- - -- -------

SMALL WATER SYSTEM SOLUTIONS  

APU & MODU LAR SYSTEM APPLICATIONS  


Adsorption Media - Arsenic Reduction 

Adedge Technologies' BaYDXide®E33 media is the industry standard for arsenic reduction thaI 
reduces up to 99% of total arsenic, induding both arsenic (III) and arsenic (V). II is also effective in 
reducing other heavy metals such as lead. cadmium, chromium, antimony and molybdenum. This 
revolutionary new iron-based granular adsorption media has 4 to 10 l imes the capacity of many 
adsorption medias. Adedge's product is specifically designed for commercial and residential POE 
and small systems to meet the new EPA arsenic standard of 10 ppb. Developed in the mid-nineties, 
this ferric oxide-based product has been successfully used in large·scale drinking water applications 
since 1999. The new E33 media is discardable when spent and requires no chemicals or 
regeneration. It has become the premier product of choice for commercia l drinking water treatment 
systems for reliable, cost-effective, proven reduction of arsenic. 

.." 	 Removal of up to 99% of NSF 61 product listing (see AdEdge , 	.." 
total Arsenic in water,  	 for listing site/product details)I
including As (III) & As (V) _j__~ __~ffective overbroad w~ter ~hemistry . j
with. no ~astin9. of waler. 

,/ 	 Spent media discarded as I. .." Simple application for commercial  

non-hazardous household applications for arsenic removal.  
j: 
waste. -----	 • - ._------.----- --:----=''-;::-,'' 

.." 	 Reliable performance, low 2 - 2.5 times lighter than other iron ­

maintenance based media; easily backwashable ;  


.." 	 Adaptable add-on to water arsenic not released or discharged in  

softening or other existing ! backwash water.  

equipment. ______._ " 


.." 	 Effective for reducing lead, I .." Imparts no harmful chemicals into the 

chromium, cadmium, treated product water.  
:J 
molybdenum and antimony. . .." 	 No salt. chemicals or regeneration  


needed 


TECHNICAL SPECIFICATIONS 

E33 provides cost effective centralized arsenic treatment with a typical fife of 6-36 months before 
replacement. The media exhibits high operating capacity across a wide range of pH, influent arsenic 
concentrations and flow rates. It is Simple to apply in standard pressure vessels with flow rates 
ranging from 10-300 gallons per minute. Once the media is exhausted, E33 can be discarded as a 
non-hazardous waste (specific state requirements should be consulted). Media is easy to handle 
and can be stored and shipped dry. 

Physica l Propert ies 

Physical Form  	 Dry granular media -- ----- --------,
Color 

Particle Size Distribution 

._~Ioisture C~n_tent___J ___ _ ___ ___~_ < ' 5'¥, b,_' .:A:._
, Packaged  	 Dry I 

-~ 

Adedge Technologies , Inc. 

5152 Balle Wood Court Suite A, Buford. GA 305t8 


Toll Free: (866) BADEDGE Fax: (678) 835-0057 wW'N.adedgelechnologies.com  


http:wW'N.adedgelechnologies.com


Arsenic Removal Performance (POE) 

A.~~~nic ~o()£~ntr~t!5ln. r§l_~ge u 
A~~D~c~ s.p~~!~s...r:~~s:ed 

f3e~~y.~)~ff.iC:~~r:!py 
Estimated media life 

_E::~~£t~<i.!!!~~~9 v2.l um~s J 

?.£ent!!l~~~..dl..s.£Q.?'?~ 4 •. 

Emp_tY. becL~I!~.C! !im_e 

Parameter 

.pfi.!.~g~ 2 

Arsenic) 

Iron 

~~ngaQese 

_ ~~-,~~p_h?!~ 
Silica 

_. ~u.!!..a_te_._. _.' 
Sulfides 


TSS 

Fluoride 
_....._..._-_..._... . .- .. -~-.--.. . 
Hardness 


_ Turbidf..!t ._ 


Va lue \ 

5.5-8.5 

< .30~':l_g~L 

< 0~3!'l_gi~ 

< 0.05 mg/l 

-:..Q'~!l1g/!: . 
._< 3~!!,~__ 

__ . ~_1.92 ~g!~ 
< qel~~l!!l_g!~_ 

- --~.§-~Qf~--­
~~. !l].g/~._ .. 

< 300_'n.Q{L 

5 NTU 

_ 1.0.- 1QO+ p~~ 

As (III) a:nd A~iV) 

__Up !~ 9.§J°Zo 
6-36 months 

_..~i~yp.~s:if~~ 
Non-hazardous waste_._._--- ---..--- ...­

31!!~r:!.~~~typic:al 

WATER QUALITY 
CRITERIA 

Notes: 
1 Recommendat ions for 
best performance 
2. Water > 8.5 pH may 
require pH adjustment 
fo r best results. Contact 
Adedge for ledmical 
support. 
3. For all apptications, 
complete Adecge POE 
profile sheet to pre-qual ify 
site for proper usc: 
consult Adl!dge 
AuthoriZed dealer or 
distributor for details 
4. Pre-treat fo r tannins if 
present prior to adsorption 

~ 
1 Typical arsenic contamination in US"" 50 
ppb. 
2_Capable of removing higher As 
concentraUons. Consult AdEdge for 
applications above 100 ppb. 
3. Actual bed volumes b3sed on water quality 
4_Reference US EPA TeLP protocol 

"""',1. Media life based on gallon usage and water profile: wi ll vary by individual site based on water quality and usage 
2_ AdEdg(! recommends effluent testing and monitoring program to determine media breakthrough_ 

Adedge Technologies, Inc. 
5152 Belle WOOd Court Suite A, Buford. GA 30518 
Toll Free: (866) 8ADEOGE Fax: (678) 835-0057 www.adedgetechnologies.com 

NO!JCe: I nrorm~tion is believed to bO Illiiable and is offered til good faan will1 no 'N3rranties or implitld warrantius or ~tness lor a particular use. 
Customer is rcsponsib:e for determining whether usa conditions and informa~O<\ In thi$ (lccumem are 3p~pna«> lor .p~cillc applicalions and !or 
cnS"";fl9 compliance with applicable laws and regulations. 

http:www.adedgetechnologies.com


Technical Bulletin 2002-01 (rev3) 
INSTALLATION AND START-UP PROCEDURES 

For AdEdge Residential Point-Of-Entry Systems 
Using E33 Granular Ferric Oxide 

AdEdge Technologies, Inc. (AdEdge) Bayoxide® E33 arsenic adsorption material is a dry, granular, flow able 
material designed for easy installation in traditional water treatment vessels in a down flow manner and periodic 
backwash. The material is supplied in fiber drums, super sacks, corrugated boxes and other appropriate 
containers. These procedures are intended to be guidelines for starl-up of AdEdge POE treatment units and 
those containing AdEdge Bayoxide £33 (NSF 61 Cerlified granular ferric oxide) designed or those designed, 
assembled and sold which are consistent with AdEdge use specifications. Details may vary based on the specific 
application and adsorption media employed. This bufletin is not intended to provide comprehensive use 
instructions. Please consult AdEdge Technologies for details. Installations are to be performed by licensed 
mechanical contractors, plumbers or water treatment professionals familiar with water treatment equipment. 

Media Loading 

1. 	 Wear appropriate safety equipment i.e. eyewear, gloves, respirator, or other. 
2. 	 FiI! the mineral tank 1/3 full with potable water to reduce dust and prevent damage to 

the internals. 
3. 	 Sanitize system by pouring 1-2 ounces of common 5.25% or 6% household bleach into 

the mineral tank. 
4.  	Cover the riser tube to prevent media from entering the distributor and riser tube. 
5. 	 Using a large open funnel fill the mineral tank with gravel or appropriate under-bed 

material , verify the distributor is covered . 
6.  	Add the AdEdge 8ayoxide E33 filtration media . 
7. 	 Upon filling verify the approximate void space from the top of the media to the threads 

of the tank.  

Model: POE-5-1252: 15" 

Model : POE-7-1354: 12" 

Model : POE-10-1465: 12" 


8. 	 Remove the material covering the riser tube to provide a clear path for water in 
operation. 

9. 	 Fill mineral tank with water and allow 2-3 hours minimum for the media to soak before 
preparing system for operation, permitting trapped ai r to release and preventing 
unnecessary service issues on start-up. 

Upon completing media loading and installation follow the startup procedures to prepare the 
system for operation. 

Start-Up Procedures Pagelof2 	 AdEdge080309 

Notice: Suggestions and information is believed to be reliab le. Information is offered in good faith with no warranties or implied 
warran t ies of merchantability or fitness of a particular purpose. Cus tomer is responsib le for determining whether use conditions and 
information in this document are appropriate for specific application and for ensuring wmpliance with app licable laws and regulations. 



Technical Bulletin 2002·01 (rev3) 
INSTALLA TiON AND START-UP PROCEDURES 

For Ad Edge Residential Point-Of·Entry Systems 
Using E33 Granular Ferric Oxide 

Start-Up Procedures 

1. 	 The media has been soaking during installation and set up (2 - 3 hours minimum) to 
absorb water and release air. 

2. 	 Before pressurizing the treatment system, place the system into the backwash cycle. 
3. 	 Unplug the power source to remain in the backwash cyde. 
4. 	 Slightly open the inlet water line to allow less than 1/3 water flow. Allow the system to 

backwash until the backwash water is clear and free of media fines . Typically 10-15 
minutes. 

5. 	 Incrementally increase by 1/3 or less flow rate and verify the water is dean and clear 
before increasing water flow. 

6. 	 With the system backwashing take a rubber mailet and repeatedly tap on the exterior 

of the lank. Tap high and Iowan the tank, the vib ration is intended to free media from 

clinging to the sides or bottom of the tank. 
7. 	 Once full flow is reached and the backwash water is clear allow at least 15 or 20 

minutes for a complete backwash. 

8. 	 Open the outlet bypass valve handle and all sample ports to purge air in the plumbing 

system. 
9. Restore power to the treatment system.  


10.Advance to the rinse cycle.  

11. Allow the system to rinse for 2 minutes and return to the service position. 
12. Before drawing a test sample allow the water to run 5-10 minutes to ensure steady 

stale conditions are achieved for an accurate test. 
13. Before leaving the site, program the valve to backwash overnight at the scheduled time 

of day. 

Failure to foll ow startup procedures may result in poor water quality 

and substandard performance. 

AdEdge Technologies, Inc. Toll Free: (866) 8AD-EDGE 

5152 Belle Wood Ct Fax: (678) 835-0057 

Buford, GA 30518 www.adedget echno logies.com 

Start-Up Procedures Page 2 of 2  	 AdEdg!!080309 

Notice : Suggestions and information is believed to be reliable. Information is offered in good faith with no warranties or implied 
warran ties of merchantability or fitness of a particular purpose. Customer is r!!sponsible for determ ining whether use conditions and 
information in this document are appropriate for specific applica tion and for ensuring compliance with applicable laws and regulations. 



Technical Bulletin 2009-08 
MEDIA REPLACEMENT PROCEDURES 

For AdEdge Residential Point-Of-Entry Systems 
Using E33 Granular Ferric Oxide 

AdEdge Technologies, Inc. (AdEdge) Bayoxide® E33 arsenic adsorption material is a dry, granular, flow able 
material designed for easy installation in traditional water treatment vessels in a down flow manner and periodic 
backwash. The material is supplied in fiber drums, super sacks, corrugated boxes and other appropriate 
containers. These procedures are intended to be guidelines for start-up of AdEdge POE treatment units and 
those containing AdEdge Bayoxide E33 (NSF 61 Certified granular ferric oxide) designed or those designed, 
assembled and sold which are consistent with AdEdge use specifications. Details may vary based on the specific 
application and adsorption media employed. This bulletin is not intended to provide comprehensive use 
instructions. Please consult AdEdge Technologies for details. Installation should be performed by licensed 
mechanical contractors, plumbers or water treatment professionals familiar with water treatment equipment. 

Media Replacement 

1.  	Wear appropriate safety equipment i.e. eyewear, gloves, respirator, or other. 
2. 	 Place the treatment system in a bypass position; advance the valve operation to 

backwash and depressurize the system; siphon or drain all water from the tank. 
3.  	Remove media; weUdry vacuum equipment, mineral extractor, scoop or poor media out 

of tank. 
4.  	Remove free liquids and containerize media for land disposal. 
5. 	 Follow local, state and federal regulations for disposal. 

The Toxicity Characteristics leaching Procedure (TClP) and Waste Extraction Test (WET) 
have demonstrated 8ayoxide E33 to be a non-hazardous waste for disposal in a sanitary 
landfill when applied as directed . 

AdEdge Technologies, Inc. Toll Free: (866) 8AD-EDGE 

5152 Bel le Wood Ct Fax: (678) 835-0057 

Buford, GA 30518 www.adedgetechnologies.com 

Med ia ReplLlcement Procedures Page 1 of 1  	 AdEdge0803Q9 

Notice: Suggestions and iniormation is believed to be reliable. information is offered in good faith with no warranties or implied 
warranties of merchantability or fitness of a particular purpo$e. Cus tomer is responsible for determining whether use condit ions and 
information in t his document are appropriate for speci f ic application and for ensuring compliance with applicable laws and regulat ions. 

http:www.adedgetechnologies.com


ApPENDIX H 

CONTROL PANEL SPECIFICATI ON AN D V ENDOR iNFORMATION 
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ApPENDIX I 

PL C .-\:-';0 RD·IOTE TELnlETR y SPECIFICA nONS A;"!D VENDOR INFOR:VI;\ TIO;..! 
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Twido programmable controller 
Analogue I/O modules 

Presentation 

Twido analogue VO expansion modules em!!:>le \he acquis ition of various analogue 
values encountered in industrial aoplicatlOns, such as : 

• High.level inpuls (vcllag9 0 .. 10 V or currenl 4 .. 20 rnA). 
• High ·level outputs (voltage 0 .. , 10 VOl cuITIml4 . . 20 rnA). 
• Low level inputs from thermocouples type K. J and T. 
• Low level inpuls from 3·woro PI 100 temperature probes, rang!'! -100 ..SOO · C. 

Analogue output modules are used to conlrollhe preaclualors in devices such 3S 
variable SPEed drives, valves and applications tha t requIre process conlrol. The 
out out current or the VOltage i5 proporllOnallO the numerical va lue defmed by the 
user program. When the Twido controller slops, the outputs can be confogured with 
fallback (reselto the :owest sca le value or hold the laSI value received). Th iS lunclion. 
when set to ""old·. is uselul when debugging Ihe applica~on or when a lault occurs. 
in Ql"der not to disturb the precess being conl.olled. 

The 4 following analogue 1/0 mo~ules are available. 

• One module with 2 high-level inputs. 
• One module with 1 high_level inpul. 
• One mixed module with 2 inputs and 1 high-level oulput. 
• One mixed module with 2 thermocouple or temperature probe ir1put.~ and 1 high­
leveloutpu!. 

All Twido analogue extension modules oller 12-M resolution (4096 points) with 
conneclion by removable screw terminal block. An external:-:-: 24 V power supply is 
required lor each analogue module 

Like discrete liD modules. analogue 110 modules are connected to the base 
controller by stacking them on a DIN ra il. starting from the right·hand side panel 01 
the base controller. according to the fol lowing rules : 
• For 24 I/O compac: base controller TWO lCAA 24DRF : 4 modules max. (see 
characteristics page 4100114). 
• For 20 I/O modular base contrOllers TWO LMDA 200. K : 4 modules max. (see 
CharacteristiCS page 4100215). 
• For 40 110 modular base conlrollers TWO LMDA 20DRTI40D_K : 7 modules rna •. 
(see characteristics page 4100215). 

All analogue I/O modules are electrically isolated with the use of a photocoupter 
between the inlernal electronic c,rcuit and the input/oulput channelS 

Description 

Twido analogue 110 modules comprise: 

An e~lension connector for electrical connection \0 Ihe p,evious module (1). 
A block for displaying the channels and module diagnostics. 
A removable screw terminal block for connection of the :-:-: 24 V external power 
supply. the sensors and the preacluators. 
A latching mechanism for atlachmentto the previolls l1'.ooule. 

These modules are mounted O<l a symmetrical DIN ra il. Fixing kit TWO XMT 5 
(supplied in lots of 5) allows plate or panel mounting. 

(I) A com><)clor "" /flo righl·hand silk OMOI en""r .. ~ COfIlirwUy ollhe el<l<:!tkallfnk with Ihe nllxt 
110 module. 

41004-en_Ver2.1.fml2 Schll&<der Electric 







- -

Twido programmable controller 
Ana logue 1/0 modules 

Connections 
Input module TWO AMI2HT 

,,, 
-: I • . 

Vollagelcu<r" nl '.iSM SOl ,, ­
, vonage/(:uJlenl • 


senso, 


Output moduli. TWO AMO lHT 

• F it Ii luse 01 a t>prOpria le 
$<;:" fo< the ",MO' type 
• 00 nOl COtVlcct any wir"s 
10 Ine unused c!\aMel 

," , 

'~ ~",,, . 

/~:.,, --1-­,.
VoIiagckumtnt 

I preaciua,Of I,­,......_.. "''' -,---,' 

Mixed input/output module TWO AMM 3HT 

• Fi: Ii luse 01 3P\>fop,iale 
SlZC I", (h(l preactualOf 
type . 
• Donotcomeci anywires 
il Ih\> d1annel is ...nvsad 

• Fit a fuse 01appropfiale 
sid lor the sen"", and 
preacluato< IYIIOS. 
• 00 nol CO<1ncct any wires 
10 ""use<! c/'I;>Mels . ,,.

vona.gelw""nl 

Pf,,"Clualor 
 r­
vouagolcu,<Ent • 
~O~ -

- ,-,---_.. ­
VO~"!le/cu"enl 
$fIn$or 

NC 

'~; 

( IVI 

1M 

'" 

Mixed input/output module TWO ALM JLT 

" " ~ .. 
-I ;+ 1 • 

I-:-­
~,-r- ,-':- "' ­

Voltage/wrront " 
preaclualO. I 

'T 
'" 
" ":i ,', 
, , 


lempera!~re I)(ot:e 

" ' 00 ' , <.I 

r, 
Thermocoo.;pIe 1<, J. T

• "
'--
5-
.,.­;"
: 

" 

,.,'1;, 

uU j' 

"" 

1 ~J1 

• Fil a fuse of approprin le 
s<te for tho sensor and 
preaclualor Iypos , 
• Fora Pt t 003·wire 
lemperalure probe (RTD), 
CMneCI the Ihree wires 10 
l~nnlMls A. S' Md B 
(channe ls INO and INt ) 
• For a Ptl002·wire 
tempO ,,,lu,e probo (RTO). 
conneclthB two wires 10 
lermllals A and S" r>d 
make a bfidge belween S' 
ar>d a (chaMO is INO and 
INt ) 
• For a thermocouple. 
conneclthB IW<l wires to the 
+ a nd· te rminalS (chaMo is 
INO and/or INt ). 
• Do not conn~ My w"e. 
to ur>U.ed channol. 

SCM Bider Electric ad! iu; :" 'I'm 41004·en Ver2 .1 rm/S 



Twido programmable controller 
TwidoSoft programming software 

l':·--"~C",!,~"";=C'~"':"="'ic~"~------·:.3J,: ,. ,.. ,., ,.- '" . '. ,~ '" .... ... 

Presentation 

TwidoSofl '5 a graphical development enviromnenl for w'!aling. configuring and 
managing applications for Twido programmable control le, s. TwidoSoft is a 32·bi! 
Windows-based program which runs on a PC with MiCtosofi Windows 98 (second 
edition) or Windows 2000 operating system, TwidoSoft scftW<lrll is based on a 
standard Interface which offers Ihe usef.friendly features of lhe Windows 
environment with which users afe already lamlhar ' windows. loolba,s. pull'down 
m(lnUs. balloon lips, context-sensitive help, etc. 

For development work, TWldoScft provlaes a comprehensive S(!l of features 10 
simplify programming and configuration : 
• Programming in Instruclion Lis! or Ladder language. These two languages are 
reversible. 
• A.pplica~ion btowser with mulliple window views. aiding easy software 
configuration. 
• Editors (or main programming and configu'ation functions. 
• Cut. cOpy and paste functions. 
• Symbolic programming. 
• Cross-referencing. 
• Duplication of application programs. 

On Sile (on·line mode), TwidoSofl provides the follow,ng maLn funct ions 
• Real ·lime animation of program andlor data elements. 
• Diagnostics on programmable controller operation. 
• Monitoring of lha application 's use of memory. 
• Downloading and uploading of con\roller programs. 
• Backup of controlier programs 10 lhe Optional EEPROM modules. 

Connecting a PC 10 a Twido controller 

The PC IS connected 10 the buill.in serial port of the Twido controller by means of <I 

TSX PCX 1031 multifunction cable. This cable converts RS 232 oulpul signals from 
tile PC to RS 485 signals for lhe contrclle r, 11 is supplied wilh TwidoSoft software 
(according 10 version). 
Conrl6c(ion of a PC. Ilia cable , 10 the buill-in pon of Twido base controllers 
automatically sets the communicalion protocol of Ihis pon to a protocol which is 
compatible witll TwidoSof!. 

41007·an Ver1.2.Im12 ScMoider Ele<:\ric 
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Twido programmable controller 
TwidoSoft programming software 
User in terface 

User interface 
Tw idoSoft prov ides an intuitive. Windows-based user rnlerface, Including ba lloon tips 

I t,tyt..rp')C-,llOYl and on- line help. The TWldo user interface offers the fo llow,ng featu res ;.J TWDLMDMODUK 
f.iJ H,Jldw.!He   • Appl ication browser th is browser is a w indow prov iding Ihe directory structlue of 

the app licalion. The windOWS and (oolbars can be moved and a:tached to the borders~? Port 1 R ~ fiIQ'-e Lnk 1 
of Ihe main window. The elements of an app licatIOn appear in a 1000icai hierarchy

Pori 2 :>1c..:ibl:~ Sla', e based on thei r structure with in the application. They are arranged as an indenled treil 
E:·.p"nw,n Bu·; Slructufllwh ich Ciln be expanded or collapsed. The application brow ser can be used 

to view. program and manage a Twido app lication and to configure hardware usmg a 
graphical represen tation of the base control lers. I/O extensions and oplions. 

o : \JiC ,[,[jIWT 

o ::: TW(JuRA:;:A i 
;f.!P TWI)X(PRT( • Status bar ' lh ls is a pane l al the boltom of lhe main w indow which displays 

~ T',.I./[I~<CPMrrJ2 Information about the app licatIOn. the controller sta tus and the TwidoSoft software 
",' 

mode . This bar Includes a "a memory usage Indicator', indicating the percenlage ofI(";J S '~llw"r" 
tota l memory used by the program. A warn ing message IS displayed when ava ilable :J [c,rH t-3 r\l , memory is getting low. 

lil (.:,\1,,1 ~I S 
• Opera~ng modes : Twtdo$ott software can operate in on· line mode (PC conne-cted to 

'" D .u~' Co)!~t<:J ll <li , 
the TWldo base control ler) and off·line mode (PC disconnected from the Twido base .,',) F ;lsl Co'..:rdt 's contro. er). Off·~ne mode is used to develop an application. Th iS application mustlhen be 

"- LtFOIFIFO R e':iI~ler :: transfe rred from the PC memol'f to the controller memol'f (downloaded) in order to be 
c Pl S/ F'\>/M able to run on the contrOI!er. On.line mode is used to debug and adjust th is application. - In lhis mode, Ihe appliCation program in the PC memol'f is identica l to the applicatioo inIIZJ Sch~ d(.le B\oc ;.s 

the controller memol'f. Program changes can therefore be made directly to the 
Tlrn;:iS 0 appli cation m the Twido controller. 

" Very F 3~ t (CUI11.:r ~ 

?rogldrn   Edito rs and viewersf1 
. 

Twidosoft provides speCial windows, cal led editors, fo r performing the main tasks '0 5\'mbol~ 
necessal'f to develop an appl icat:on. A TwidoSoft appl ication consists of a program. 

.6.r'Om.!ih Otl T "t,je~ 
configura lion data. symbols allocaled to the variab les and documentalion. These
~ (lo ':um ...nt....1Klft components can be used in any order when creat>ng an app lication.  


Develop ing each part of an app lication using separate editors makes il pOssib le to 
rational ise the development process. TwidoSofl software provides : 

• lf1Struclion List language and Ladder language editors. 
• A configurati on editor. 
• Variab les ed ito rs (wilh symbols) and an imation table editors. 
• Ladder language. cross reference and program error viewers. 

TwidoSoft softw are also prov ides secur ity featu res to protect the integrity of 
programs. "Applicallon protec tion" right of access prevents access to the controller 
application. This option proh ibits unauthorised transfers of an appl ication. Password 
protectio ~ is selected when an application is transferred to the controller to make 
access to the app lica l ion secure. 

Configuratio n of hardware and software 
Configuring Twido programmable control lers consisls of se lecting opllons for the 
contro llers hardware and sottware resources. These resou rces can be adapted at any 
time whi le creating a program 

• Hardware resou rces al low the user to define Ihe type and number of Twido 
components in a con fi guration: base contro ller. remote controliers. 110 expans ion 
modules and opt ional modules. 
• Software resources consist of confogurab le and non configurable funCtions. Function 
blocks (also ca lled va ~ ablcs) are blocks created in memol'f to execute automation 
fu nctions wh ich will be used by the program. For example, when configuring a counter 
function block. memol'f addresses in the conI ro ller arc ass igned to represent !he values 
associated w ith the parameters of this COUr1ter (current values. preset va lues). Other 
software resO(J rces are called internal memory blockS. such as bits. words. constant 
words , system words, network exchange words. 

These resou rces are configured using TwidoSoft software, 

. ".''I ;..!jlWl 41007·en Verl.Vm/3 
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Twido programmable controller 
TwidoSoft programming software 
Programming 

'·"~, ~~.,.,, ~,. . , ,,_ :,-.,•.• ,,'.2,•'.~.,_ _________ .:::1,) 

I ,:' 

" ';' ,;, 
i, 

." .~ " . 
-'", 

Programming 

TwidoSofl allows the user 10 wnte a controller program in either Ladder language or 

instruction llsl language. The language selected depends on user preferenca and  

does not affecllhe application .  

II Ladder language C()r1Sists 01 a serles of ladder rungs , represented graphically,  

together with lexl comments. 
II Instruction Lis\language consists 01 a sones cf text·based inslructfons. 

In eitner 13nguage, the program is ' wnllen' in Ihe !ogical order required 10 oonl.ol the 
machone or process, It is recommended thai the programs be "documented" by 
adding comments (explanatory lexl inserted at program inSiruclion level ). 

These two languages are reversible , provided thai a few basic rules are fol lowed: 

Ladder progr~mmin9 

A program written in Ladder language consists of networks of linked graphical 
elements (similar 10 electromagnetiC contact diagrams). organised into rungs which 
are executed sequentially by the controller when it is in RUN mode. 

Each rung comprises graphical elements (contacts. coils) linked by horizontal and 
verli~al 1ines". organised into a programming grid starting with a potent ial bar on Ihe 
lell and ending with a second potential bar on the right. The graphical elements afe 
associated with : 
• Controller inputs and OUIPUtS. such as sensors, pushbullons and relays. 
• Arithmetic. logic and numeric value comparison operatiOl1s. 
• Automation function blocks. such as timers. counters. drum contrOllers. reg isters. 
elc. 
• Controtler internal variables, slich as internal bits and words. 

Instruction List programming 

A Pfogram written in Instruction List language consists of a series of ,nstNctions 
executed sequentially by the controller. Each instruction is represeflted by a single 
program line and cOflsists 01 three components : 
• Line number · line numbers are generaiM automa~cally when the instructions are 
entered. 
• Instruction code· the instruction cooe is a symbol tinked to an operand ident,fyi flg 
the operation to be performed on this operand. These operations are generally olthe 
boolean and numerical type. 
• Operand · an operand is a reference. a symbol Or a number representing a piece 
of physical dala. For example. in the program opposite. the operand "'\'10.4 is the 
reference COrresponding to a controller discrele input. 

Progr3mmable controller variables 

An instruc:ion can include from zero 10 three operands. depending on the type of 
instNClion COde. The operands may be : 
• Sensor image inputs (detcc:ors, comrol bullons, etc.)  
• Preactua:or output images (conlactors. solenoid valves . pilot lights. etc .)  
• Internal bits {equivalent 10 the internal relays in electromagnetic contro l  
equipment)  
• Control equipment function blockS (timers. counters. drum controllers. reg isters).  ·...  

Id: '1': ' •. II'M SCMe<der ElcCkic 



Twido programmable contro ller 
TwidoSoft programming software 
Integrated counter/positioning 
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Integra ted counter fun ction 
The counter function anows the controllerlo count a large number of pulses within one 
program scan cycle. Using its Inlegrated 16·bit counters. Twido can count up 10 65 535 
pu lses generated by::-: 24 V sensors. It can compare the current counter valuo with a 
preset va lue and trigger an output whQrI the preset va lue is n,ached. Th is type of 
counter function can be used for counting par1s or events, or for measuring length or 
poSition. 
The number of integrated fast-counlers dependS on the type of base conl roller :  

B3$G controll"r typ o Compact Modular 


TWO LCAA IOJI21240RF LMDA 20D. K  
, ,Counter' VFC (20 kHz)  

COIJnter - Fe (5 kHz) , 

Very fast counter - VFC (20 kHz) 

The 20 kHz VFC (Very Fast Counter) is an up/down counter with poSSibi lity of auxiliary 
inputs. The counter is accessed by means of a functior) block (Y.VFCi) programmed 
using TwidoSofL The %VFCi function block can be used to execute one olthe follow:ng 
5 functions, all With a maximum frequency of 20 kHz: 

• UpJDown counter  

• UpJDcwn courHer with detection of Nnning direction.  

• Singte Up counter. 

• Single Down counter.  

• Frequency meter.  

The putses to be COUnted may come from an incremental encoder o r from 2 proximity  

sensors (upJdown counting) connec!ed to inputs to and 11 of Twido base COfltroliers.  


Fas t counter - FC (5 kHz) 
The fast coun ter is available for up or down counting of pulses (rising edges) on the 
discrete inputs of Twido base controlie rs , at a maximum frequency of 5 kHz. The Up 
and Down counters are accessed by means of a function block (%FCi) programmed 
using TwidoSol t. Using the configuration editor, the user must select either Up or 
Down counting mode for each function block, define the initial value of the preset 
%FCLP (1 .. .65 535) and select the allr ibu te "adjustable" In order to be able to 
change the preset value %FCi.", and the current value %FCi.V in rea l time. 

Within function block %FCi, the current value %FCLV varies by ' 
• Increment ing the value 0 to the preset value %FCi." in counter mode. 
• Decrementing the preset value %FCiP to 0 in dewn counter mode. 

Positioning 
Twido modular cont rOl lers include two position ing functions (frequency 7kHz) whiCh 
can be used, fo r example, for controlling step motors: 
• Function PLS (pu lse) - pulse generator output 
• Functicn PWM - pulse width modula tion output. This function can also be used for 
app li ca~ons wi th ligh t or sound intensity contrcl (contrOller funct ion). 

PLS function (pu l se, 1kHz) 
The PLS function block generales pulses of fixed ratio. In some cases, the frequency 
can be fixed and in others variab le (as in contro l of slopes when driving step motors). 
The %PLS function block can be programmed to generate a number cf specific 

pulses,  

%PLS func ticn blocks are assigned tooutputs %00,0.0 or %00,0. 1 on modular base  

co ntroners .  

The pulse generator signal has a variable period, but with a conslant duty cycle  

which establiShes an ON to OFF ratiO of 50 % 01 the period (see illustration opposite).  


PWM function (7 kH;t) 
The PWM funcL'on block generates pulsesoffixed h"equency, with a variable ratio between 
the high state and low stale clthe output signal. The ON to OFF duration ratio isa dynamic 
variable ca~ed %PWMR, with a range from 0 % to 100 %, 
PWM fun ction blccks are ass igned to outputs %00.0.0 or %00.0 , on a base 
contro~er. The PWM funct ion can be used to ccntrol the output of analogue modules. 
The user-defined %F'WM function block generates a signal on output %00.0.0 
or %QO.O,1 of modular base controllers (see illustration opposite). 

$chi1etdm E~ctric 41 007·en Ver1.2.fm/5 



Twido programmable contro ller 
TwidoSoft programming software 

Characterist ics 
Instructions 

Addressable objecls 

Combinational LiSlin lt, ucllons 

• LO. L ON, LOR. LOF ' read Ihe $lata ofll b<1. 
(0;'<1<:1, inverse, risin9 and I.. ing 9dges) 
• $T, 5TN. S. R . wnlll an output (d jreCi . 

IrwOf:le. set. resel) 

• AND. AN ON, ANOR, AN OF "logic AND with 
"bit (direct. inverse, nsing 1100 laning edges) 
• OR. ORN, ORR, ORF : logic OR with ~ bit 
(direct inverse. rising end falling edges ) 
• LO (. AND (. ORI.) · open;}nd doSll 

brackets (8 possible levels) 

• XO R, XORN. XORR . XORF • e .cl~s;ve OR 
withaM 
• MPS. MRD. MPP ' buffer memory 

manageme<>l for divorgonce toward s (lUlpul 

bits 

• N neglllklo 

Lilt t itle and comme nts 
• Totla . 122chaf&CtetSbelore each LO. LON. 
LOR, LOF Instruction 
• Commonts: 4 lines 01 122 ch3rllcters b,,~o'e 
each lO. LON, l OR. l OF inslrUClion 
• Posslb<~ly 01 associating a comment 01 122 
c/l;)faClets with each instruction 

ladder rungs 
• 10 cor>tac!s of 7 to'\es willi 1 OIJ!put per line 
• TlUe : 122 cha'acters pet r~"9 
• Commen l, · 4 linn 01122 char",,!e's 

Sta ndard funct i(ln blocks (1) 

• TI"""rs :'1,TMi (0 Sis 31) 0 10 9999 (wOfd) 
• Up/Oown counters :'1. Ci (0 SiS 15) 0 10 
9999 (word) 
• 4 16·bit LIFO Of FIFO ragisters :'1, FII 
(0 SiS 3) 

Grafcet Llsl lnstruc\ions 

• •• • j step (1'<: j S 62) 
• "-"I ' inil;al Slap (1 .<: i S 62) 
• ~I ' act " ale stap;. anar deact,vat:on 01 

CUlrent stefl 

• • . dll""tiva le CUffenl slep 

• ~D i . deactivale Slep i aliar anothel Slep 
• "-"POST start posl-process'lI<) 
• %XI M aSSOCiated with slep i 

Instructions on program 

• Mes. MCR master ralay 
• END, ENDC. ENDC N . end 01 program 

(cond itional Or unconditil)flal) 

• JMP. JMPC.JM PCN . jlJmoloalab~ '4 l 
(ooooilional or uncond itional) 
• SRn C<lIISubrtlulir>en(O s n S I 5) 
• RET : and 01 sub<oul;ne 
• NOP : noo-operative inslrudion 

Ladder language g raphical symbols 

• Normalty open, norma lly dosed and on 
edge conlads 
• Direct inverse. SET eO(! RESET co< ls 
• P'ogramjoJmp. subro~li"" ea~ 

Specific funct ion bloch ( 1) 

• Tr3nsmissio<\lfecepUon of message of 64 
werds maximum (inlernal or conSlant). EXCf! 
• E ~chang& control. % MSG available OUIPUI. 
fault OUlpu! 
• 8 shill bil re9islers' %SBRI (0 S; S 7). shift 

• 4 Drum oonlrollers :%OR; (O SIS 3) 8 slep$ one step 10 Ihe.,fl or right (ma~. 16 sleps) 
• Real_time clod< ' *IoRTC! (0 S iS 15)monlh, 
day. I\oor. ",;nute. wnh Nana 16 and 24 UO 

Numerical instrucllons 

• Assig.-.nanl in wOfd. indexed word, word 
Wble bi! strings ; :" 
• Arithmetic . +, _. x. I. REM . SORT 
• Logic : AND. OR. XOR. NOT, INC . OEC 
• Shift operalion : SHL. SHR. ROL. ROR 
(Iog>c end 100ate) 
• Conversion : BTl. ITB (BCO <_~ Binary) 
• Compa,ison: >. <. """, ,. ~ , a . <> 

Specific functions 

• 1 input forcootrol!ar RUN/STOP corrvnand 
• I SeCurily OIJlpul : canlrollor "block" eftor 

• 8 step counter blocks ' '1,SCi (0 Si S 7). 

mo.... la<ward or back one slep (ma~. 256 

slep$) 


, . 	 Fasl counter (5 kHl). Up/Oown counter 
%C, 

•• Very laSI counter 20 ~Hl. UpJOown counter, 
rrllQuency muler %VFC 
• PulsewidlhmoduiatadoutfllJl : '1,PWM with 
mo du lar base c ontroller 
• Pulse generalor oulpul . %PLS wilh 

modu lar b as e controller 


• Realtime display 01 Oralcal sleps used 
• Symbollable management 

Bit objects (1) 	 , Bit obj ects (1) 

• '10 I/Q ~.y· I/O b~s 	 • '" MWi . ;"ternal words 
• % Ml : internal bil~ 	 • % KWI: 64 conslan l words 
• '10 5i : system bits 	 • '1'. SWi : 128 system words 
• %Xl . 62 Gfafoet step$ • % INWI,j : 4 ;"pul words per control ler 
• .", ..q : luncoon block bils (ekchange words for intj}r-COOI,oIIer 
• % ..i:Xk · bils e~tracled from ;ow",,1 o:>mmunicaUon) 
words. syslem W{)ffjs. constant wordS. i!\pUI • 'I, QNWI.J · 4 oulput words per oonlroller 
and OIJlput wordS (exchDnge words for "' Ior-controller 

. communication) 

Bi t s lrlnll and word tabl e oblectl 

• 'I' • • i :L ; bil sirings (I/O, internal, 51.lem eO(! • %_Wi:L . word tables (internal, oonSlanl 
Gtafcet bits) and 5ysillm word<) 

II) WIlen the numbers a/ObjeCt. 8'" not ,ridJ<:8ied. $fie CIIar;t<:wi. I,CS psg'" JtOOm and 
41002/4 

41 007-en Ver l.2 fm/6 	 Schneider Eiacilic 



Twido programmable contro ller 
TwidoSoft programming software 

References 

The multi·language software padages (English. French. German. Ital ian and 

Spanish) are for use cn pes I'! With Windows 98 or Windows 2000 operat ing 

system. 

These software packages include: 

• A CD·ROM containing TwidoSon multi-language software and multi·language 
documentation for hardware and software setup 
• Depending on !he model, a PCfTwldo base connection cable, refe rence TSX PCX 
1031 which is compali!!le with Twido. Micro and Premium programmable control lers 
(length 2.5 m). 

TwidoSoft software packages 
Description Reversible PC conneclion Roferonu Weigh\ 

languagu cable If) kg 
Tw ldoSoft multi. Ladder TSX?eX 1031 TWO SPU lOOt V10M 
language pac~s Instruction li$1 

TWO SPU I002VIOM 

TwidoPack kits 

Schneider EleClliC offers two TwidoPack ki ts to help you d iscover and become 
familia r with Ihe new range of Twido programmable controllers. TwidoPack. which is 
inexpensive and easy 10 usc. is ava ilable in two verSIons. each comprising : 
• A Twido base con lroller. 
• A se t of oplions. 
• A TwidoSoft software package (willI cable) TWO SPU 1001 Vl 0M. 
• A teach-yourself E-Learnin9 CD-Rom. 

Oescript ion Twido base Options Rdcrenco We ight 
'<lntroller (') 

Twld<lP~c~ TWO lCM 100RF a Real·time d<>cI< TWO XDP PAKI . " 
Compact 10 ItO Compacl c.a Mriogo 

",100 240V. TWO XCP RTC 
relay oulputs a r;..input si""'-"aW 

TWO XSM 6 

Twid<lPac~ 	 TWO l MOA 200TK o Reat·tim e doc~ TWO XOP PAK2. 
Modular 	 20 I/O Modula' cartridge 

:-: NV supply. ~ay TWO XCP RTC 
oolpulS o au~t·in display 

moOulc 
TWO XCP OOM 
o Seria l inlerface 
ac:ap lar 
TWO NAC 48ST 
a Pre·formod cable 
(3m) 
TWO FCW 30M 

Usar documentation 
Description Format Langua ge Roference Weight 

Twido Hard copy English TWO USE IOAE " 

In.lolI.llon and (216 .1 61 mm) 

lei up manual 
 French TWO USE lOAF 
Hardw;,ra and 
soliwa'8 Garman TWO USE lOAD 

Spanrnh TWO USE lOAS 

lIalian TWO USE fOAl 

(!) Typical recommended ,,,,,figuration." 300 MH~ p'OCfluor. ! 28 Mb ofRA M with 40 MI> olfr~e 
hard (/j$k $pace. 

(2J Replsce tho . at Inc end of (he reference with 1": E"9ijsh. F: French. 

Schneider ElectriC 	 4 1007·e rl Vcrl.2.fmI7 'd' 'I' :h'W 





, - , ...::.' ", '".' +-;- "
,-_., .'~! .' - 'J J 'IJE';§ , ,-:I;; r-. \-, 

Industrial IF' Router 
WebPor! 2300 

Embedded P5TN or 
GSMIGPRS modem 

Ethernet 10/100mb port (R.J45) 

RS23214851422 serial port 

Transparent gateway: 
- MODBUS TCP/RTU 
• FINS TCP/Hostlin/( 

- ISOTep!PPI 

- EtherneVIP OF1 


A Better Way to 

Manage Your Data 


• XIPIUnitelway 
Typica l App li cati ons 

Alarms management on 
PLC variables 

Alarms notification by SMS, 
email or trap SNMP 

24 VDC power supply, 
DIN rail mounting 

1x digital input (a/arms) and 
1x digital output (fail safe) 

Configuration by embedded 
web page 

TALK2M VPN Support 

• 	 Industrial Tep/IP router 
• 	 PLC remote maintenance (teleservice) via 

PSTN or GSM/GPRS 
• 	 Alarms management and notification 

PLC and Device Support 

• 	 Allen-Bradley SLC500 and Logix families with OF1 and 
Ethernet/IP 

• 	 Schneider TSX Premium & Micro with UNITELWAY and XIP 
• 	 Schneider TWIDO with MQDBUS/RTU 
• 	 Schneider Momentum/Quantum with MODBUS TCP 

and RTU 
• 	 Wago 1/0 modules with MODBUS TCP or RTU 
• 	 Siemens 57-200 with PPI and 57·300/400 using ISOTCP 
• 	 Omron CJ and CS with FINS TCP/UDP and FINS HostJink 
• 	 LEM QWave power quality analyzer and much more ... 

liigb lighl. ~s________________ 

• 	 PLC remote maintenance on the programming serial port 
with the original PLC software 

• 	 PLC remote maintenance on the Ethernet port with the 
original PLC software 

• 	 Tagnames data acquisition by Modbus, DF1, FINS Hostlink, 
PPI, Unitelway serial protocols and ISOTCP, EIP, MOOBUS 
Tep, FINS TCP Ethernet protocols 

• 	 Alarms management on user threshold and notification by 
email , FTP put and SNMP trap 

• 	 Secure Internet connectivity using Talk2M hosted VPN 
technology 



Specifications 
Gateways Ethernet/serial 

Programmable Gateways 

Data Ac quisition 

Alarms 

Sc ript 

Synchronization 

File Managemen t 

Web Site 

Maintenance 

Hardware 

VPN Tunnelling 
VPN Security 

Product Reference 
Catalog No. 
WP23201 
WP23204 
WP23207 

wert(;;'~7, 
_.'I ' 
MOOBUS TCP I MOOBUS RTU fQIl!:jjl n /I' t·1 . lm 
XIP I UNITE 

Ethernet/IP I OF1 

FINS TCP I FINS Hostlink 

ISO TCP I PPI 

VCOM I ASCII 


PPI , DF1 , Unitelway, FINS Hosllink to MODBUSfTCP or SNMP 

ASCII dedicated protocol to FTP, SNMP, MODBUSfTCP 


Data acquisition (Tagnames) in MODBUSIRTU, MOoBUSITCP, Unitelway, OF1 , PPI , 

FINS Hostlink, FINS TCP, Ethernet/IP, ISO TCP, ASCII protocol. 


Alarm notification via email, FTP put andfor SNMP trap. 

Thresholds: low, lowlow, high, highhigh + deadband and activation delay_ 

Alarms logs in http and via FTE 

Alarms cycle: AlM, RTN, ACQ and END. 


Dedicated application to be programmed using the BASIC language. 


Embedded real-time clock, manual set-up via httpor automatic NTP setup. 


FTP client and server for configuration, firmware update and data transfer. 


Security: DAA and session control. HTML standard supports all PDA browsers . Web Port 

system and user web site. 


SNMP v1 with MI82 and/or via FTPfifes. 


Din Rail Mounting. 

ARM processor at 75Mhz, 16Mb SDRAM, 8Mb Flash. 

Power supply: 12-24VDC +f-20%, SELV; consumption: 3-6 watls. 

1 x SUBD9 serial port: RS232, RS422 or RS485 not isolated or MPI port isoJated. 

1x RJ45 Ethernet 10/100 Base-TX; 1 .5kV isolation_ 

1 x digital input 0/24VDC; 3.5kV isolation. 

1x digital output: open collector 200mA at 30VOC; 3.5kV isolation. 

Internal modem: PSTN 56kbds, or GSM/GPRS class 10. 

Operating temperature range: OQ to 50° C, 80% humidity (non condensing) , 

Dimensions: 4_72" depth x 4.13" height x 1.02" width , Weight <300g. 

Certifications: CE, UL. 


Open VPN 2.0 either in SSL UDP or HTIPS 

The VPN security model is based on using SSLITLS for session authentication and the 

IPSec ESP protocol for secure tunnel transport over UDP. It supports the X509 PKI (public 

key infrastructure) for session authentication , the TlS protocol for key exchange, the cipher­

independent EVP (DES, 30ES,AES, SF) interface 


Description 
WebPort 2003 with Ethernet and Ta lk2M VPN 
WebPort 2003 with Ethernet and PSTN 56k internal modem and Talk2M VPN 
WebPort 2003 with Ethernet and Quad Band EDGE internal modem and Talk2M VPN 

;~tilfff 

Spectrum Controls , Inc. 
P.Q Box 5533 I Bellevue , WA 98006 USA 
TeI425-746-9481 I Fa x425-641 -9473 
Em ail spectrum@spectrumcontrols_com 
www.spcc trurncontrols .com 

CO!'yright¢20C6·200S s pectrum Cootfols. Inc All righ\$ fe l ",'~ All tracon"ark$ are Ihe property cf 
lhe~ re' :><!Clrve ow(1eu S,cecdicallon$ $ubJecI IOcha~w'tno~1 nonce PM!ed 111 US " Rev O8I2~a 

www.spcc
http:I't�1.lm


ApPENDIX J 

B ULDING H EATING & V ENTILATION SPEC IFICATIONS A:-JD V ENDOR l ~roR\IATION 



EPET Series Hazardous Location Thermostats 

" 
Features: 
• SPOT Mode ls 
• DPDT Models 
• Snap Action Switches 
• 	 Casting Tapped Top & BOttom 

for 3/4" Conduit 
• t /2" Thick Cast Aluminum 

ExplosionlDust Proof Case 
• 	 [ncludes(I)3 i4" to ]/2" 

Conduit adapter 
• Includes (I) Conduit Plug 
• ScrewTenninal Connections 

• Bi-Meta l Temperature Sensor 

Operational Specifications 
Setpoint Temperature Range 

50-gOOF I 10-32oC 

Rated Differential 

2_4°F 
Voltage 
120-277VAC or 480VAC 

4.5" Thick Amp Rating 
From bas!! 10 lOp of knob 22 Amps, Resisti'.€ Max. 

Approvals 
Class I Group C &0 
Class 11 Group E, F, & G 
NEMA Class Seven Div I 

Packaging Specifica tions 
Product Size 
5.5"H x 6.375"W x 5.625"D 
Depth is from wall to top of knob . 
Individual Carton Size 
6.5"L x 7"W x 5.75"0 
Individual Carton Weight 
6 Ib 
Master Carton aty 
4 Pes-	 Master Carton Size 
lS"t x t4 :5''W x·S"R 
Master Carton Weight 
24 LBS (varies slightly by model) 

- 5.750" • 

1,2­ o~o ,2­, 
lJ: ~ 

0 

• 

'\ 
~ 

/ 
'-"­ I@l -"­
0 0 

- .234" 
TVp· 

-
~ 5.J75" • 

! 
2.812" 

t 

t 
5.625" 

1 

.'Page # 1 Col umbus Elcctric/div. ofTPl T800-25 1-7828 
Jo hnson City, Tcnu essce F423-477-0545 



iUj\II~G EQruJipr~lftU 
Electric Utility/Unit Heaters -

Electric Utility Convection Heaters 
• Automatic thermal protection 
• Fan-forcC{j 
• Built-In thermostat 

lITll1TY 
UL and C·Ul Usted. No 4E16g has HighILoVi 
heat selector and fan-on:y opllor. 71"r temp 
lise. HorilOnlal Of vertical mount Meets NEG 
and OSHA reqUirements , When used for 
portable applicat ions, th iS heater reqUires 
opt~na l cord 3el No. 4~ 170. 
USI!s: Can be used as aUXil iary. supplemental 01 
primary heat source 

f RE EZ E PROTECTION 
Concealed-space and plenum heater is rated for 
zero cleMance NEMA 12Kcont rol box is 
gaskeled 10 keep out moisture and dus•. ETl 
Classified for U S. and Canada; meets City of 
Chicago codes for plenum usc. ,Item 

" ,~O<wip"'" .,' VolI.'I" 

Eltc'JIC Ul ilil~ Hoote' ~4113.112,5 17.100/H.OOl'n .lOOI€!iOO lOB "O,8/n 1I13.!I10 .' 12'h ' 4 11'1. lUG7. .,- 414.50 

loon '" 411 .00 

S.M .ll.7Jl5 11.06llil I ,260 Il.611i85lO ,. 2O,a,rlU 11.03/12.0 12'" 
2.511.9'.. 513016650 

ForU.. W;u, 

N". JUGH N o. lI-lDA' 

N o. 4£169 

Electric Unit Healers U ' 
• Automatic Icsctthelmal protection 
• Adjustable outlet IOLlVers 
• Fan.f()(l;ed 
• Ceiling' or wail·mount vertically Dr horizontally 

30"H urms require 3/8'·16 rods lor mouming (see page 2658). UL and C·UL Usted. Meet NEe and 

OSHA requirements. 

3· a~d 5·kW single·phase UnitS are Wired for direct line VO ltage control. All others feature 24V low­


NO. 2VU61 
VO ltage control CirCUlI. 3·phase 30· and 50-kW UllItS arc Wired for 1· or 2-stage Iow-vo~age control 
and contalll 2·speed motor for HighJLow fan selection. 

-"'---'--- ... 

3884 GRAIN:::,;;=GE;;;;;R. -/~ Extended Warranty Available grainger.co m 
1/ 111­

http:grainger.co
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Moon EN DIRECT- DRIVE EXHAUST performance ratings 


CFro! 
Mn.

Mod,l "' "" BHP' 
~" I 'llo"Si" VI'SP V."SP ..." WSP 

::NS2·H ./<, 1:'5C 418 .! 2!>& 243 
::NS2·H·3 ,.", 155CI:JOCII : C{) 4i3l35CV297 I 25312161183 243/2041172 

:N102·H 'm :55C I 900 I 735 680 
~N102·H · 3 t'l~ 155C1,JOOI:;OO! 9coa551639 7J5i616/5l! 68015701'83 

:N122-M V:l 1075 I 1200 965 790 
iON122-H V. 1725 I 1900 I,gO 1750 1500 
ENI22·MH V. 1;'2~;140 , 19001125; 179C11182 J75CYl158 15001992 

ENI42-M 1/12 1050 1340 1150 1095 
EN142·H lA 1725 2150 2020 1980 :820 IE60 
EN\42·MH V. 172511 :40 llsn'142') 2020;1335 1950/1310 1820;:202 16601,C98 

EN162·M ." 1140 2070 1880 1820 1600 
EN152·H ." 1750 3050 2910 2880 2720 2560 .45 
EN 162·MH " 1725/1 ;4e 30;0/1990 288011902 284011878 268011770 25 1011660 .45 

EN182·M V. 1140 2620 2400 2330 2050 
EN182·H ." 1725 3860 3720 3690 3500 3290 3050 ,. 
EN182·MH '" 1725.'1140 386012~60 372M460 3690/2440 350OR310 329012 180 30:5012'J20 5' 

EN20H..' 'I. tl40 3360 3110 3050 2670 
EN202·H 

., 
1725 5COO 48:50 '800 '600 4400 4130 .82 

EN242·L V, 1140 4250 ' 000 3930 3500 
EN242·M " 1140 5380 5100 502' 4620 4200 .53 
EN242·H ••• 1J40 '42O 6150 6070 56SO 5210 4650 " 

MODEL SN DIRECT- DRIVE SUPPLY performance ratings 
[If shtJller'$ 3rt! ~utfed, use moi:OI1led S'JpoIy t)'po!!J 

"" Ma •. Model "' "" BHP' 
~" 'tu"SP W'" V.·SP J","SP '1J' SP 

SN82·H v" 1~50 442 316 270 
SN82-H-3 ,v" 15501130011100 442/3711314 3161265/224 27012261192 

SN102·H ,,,, 1550 870 755 720 
SNI02·H·J "", 155011 JODIII 00 870/7301617 7551633/536 72016041511 

SNI 22-M ", 1075 1150 920 850 
SN 122·H 'I. 1725 1815 1675 1650 \475 
SNI22·MH V. 1725111 40 18 151:200 167511106 1650/1090 14751975 

SNI42·M ,", 1050 1350 1160 lIOO 
SN 142·H V. 1725 2100 1990 1960 1640 1660 
SNI42·MH V. 172511140 2:00I1J90 1990/13:5 196Q11295 184011216 1680/1110 

SNI 62·M V. 1140 2000 1800 1750 1450 
SN162·H '" 1750 2950 2630 2800 2650 2500 .45 
SNI62·MH '" 1725(11 40 29OQI1915 279G'1840 2761Y1756 260011718 244011610 .45 

SN182·M 'I. 1140 2610 2400 2340 1960 
SN182·H ... 1725 3920 37SO 3700 3490 3280 3COO .57 
SNI82·MH 'n 172511 140 , 392012590 37500480 3700'2440 3<19CY2305 328012165 300011980 57 

SN202·M 'I. 1140 3570 I 3260 3200 2610 
SN202·H ¥. 1725 5300 5100 5000 4820 '600 4350 .92 

SN242·L 'I. 1140 4400 4150 '080 3700 
SN242·M '" 1140 5380 51GO 5030 4650 4200 .52 
SN242·H ••• 1140 6400 6100 6020 5600 5120 4480 .79 

NOTE Static pressure rating en 
multispeed fans is at the higher 
speed. Low-speed perlo,mance 
ralln85 are shown for the Iden ti­
cal system. 

MUlmum BHP over catalol:1!C range. MotC)r$ llie r"ted on In ternal temperature rise lather than 
nameplate HP. 

Shaded-oale motor. Th~·speed capaCities Shown are obtainat:le wit:' 3-s:leed Switch furnished 
with UI1I\. 

* Available in 3-phase only. 

PAGE 3 
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Speciali sts in Industrial Silencing 
. '-.-~ 

Stoddord Silencers, Inc. 
1011 Progre5. Drive ' Grey. lo lc.. , IlIinO;$ 60030 
Telephone (84 7 ) 223· 8636 • FAX (847) 223-8638 
E-Mail . info @ stoddordsilencersinc.,om 
Web poge - www.sloddQrdsiloncersinc.com 

"-== - .. --- ­

INTAKE FILTERS 
and 
FilTER SilENCERS 

http:www.sloddQrdsiloncersinc.com
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O&M, INC. HEALTI-\ AND SAFETY PLAN 
DRAFT 0 
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O,~M, Inc. HEALTH & SAFETY AND PLAN 

This l-lealth and Safety and Plan (l-ISP) will be kept on the site during field activities and 
reviewed as necessary. The plan adopts, by reference, the Standards of" Pra(.;tice (SOPs) in the 
O&M, Inc. Corporate Health and Safety Program, as appropriate All Site personnel arc to be 
familiar with these SOPs and the contents of this plan. O&M, Inc. personnel and its 
subcontractors must sign as acknowledgment they have become familiar with the contents of this 
HSr. 

Project Information and Description 

PROJECT/SITE NAME: W. R. Grace Superfund Site - Acton, MA 

SITE ADDRESS: 50 Indepccdence Road, Acton, MA 01720 

' ¥ OR1( AREA: The work area consists of the NE Area Ground Water Systen1 and the Landfill 
Area Ground Water System. 

O&M, Inc. Project ManageI': David Fuerst 

O&M, Inc. Corporate Safety Officer: Vnlerie Rule 

O&M , Inc. Pl'Oject Engineer: AnIon Plai nes 

O&M, loc. S ite Safety Officet's/T cchoicillllS: Jim Champa/James Remotti 

DATES OF STT1CWORK: November 2009 - Compldion 

SITE ACCESS: Sign in at the O&M, Inc . NE Area or Landfill Area treatment building. 

SITE DESCRIPTION AND HISTORY: The W. R. GRACE ACTON & Co., Inc. ACTON 
PLANT (GRACE ACrON) site is the fo rmer American Cyanamid Company and Dewey & 
Almy Chemical Company which formally produced sealant, latex, pla:O;lizcrs, resins, and other 
products . These companies were purchased by W.R. Grace in 1954 where efnucnt waste was 
discharged in four lagoons, whi le hazardo us waste was buried in several locations. The site is 
approx imately 260 acres partia lly enclosed by 4-foot and 6-fool high chain li nk fence 
primarily designed to restrict motorized vehicle traffic. 

DESC1UPTTON OF SPECH~l C TASKS TO BE PERFORMED: The work activity covered 
under {his HSP includes the following: 

+ Ground water and surface water monitoring 
+ Ground water treatment system operations and maintenance 
+ Roadway and landfi ll cap mai ntenance 
• Well maintenance 
+ Swale Maintenance 

• 
REVISION OF THE IISP: This HSP needs to be reviewed frequently. The plan will be 
amended or revised as proj ect activities or conditions change or when supplemental infonnation 
becomes available. 
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1.0 	 TASKS A])DRESS~;]) UN DER THIS PLAN 

1.1 	 Description of Major Tasks 

The major work activities that will occur at the W.K Grace Superfund Site are the 
operations and maintenance of the ground water treatment systems in the NE Area 
and Landfill Area of the Sitc. Refer to project documents for detailed task 
information. 

Hcalth and safety risk analyses will be performed for each new task. This HeaHh 
and Safcty Plan will be amcndment or revised, as necessary, to incorporate any 
additional tasks or requirements. 

1.1.1 	 Employee Orientation 

Employees expecting to access the site are required to attend an employee 
orientation. The training provided to the employees in the employee 
orientat ion needs to incillde: 

• 	 Review this Health and Safety and Plan (J-1SP). 

• 	 Present an overall site safely briefing (general site safety). 

• 	 Review employee responsibilities including O&M, Inc. Drug 
Policy applicability. 

• 	 Review emergency procedures and evacuation plan. 

• 	 Review injury and incident reporting procedures. 

• 	 Review reporting procedures for hazardous conditions and/or 
hazardous activilies. 

CI 	 Empower all employees with "stop work author ity" when they 
observe a potentially dangerous condition or work practice. 

1..1.2 	 Employee Trailling 

Training documentation wil! be provided to O&M, Inc. personnel prior to 
start of work operations. Th is documentation/certification includes areas 
such as Hazwoper, hazard communication (HAZCOM), fork lift, crane, 
heavy equipment, fatl protection, scaffold, ladder, etc. 

O&M, Inc. will ensure that its employees do not perform a given task 
without the required training. If it is determined that an employee has been 
allowed to perform work without the prerequisite training, he/she wil l not 
be allowed to continue to perfonn that task until training has been 
satisfactorily completed. 
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1.1.6 Task Hazard Analysis-Water Treatment System O&M 
-

POTENTIAL 
HAZA RDS 

Flying 
debris/o bjects 

Noise > 85dBA 

Energized 
electrical ­
lockout/tagout 

Slip, trip, fall 

Back injury 

Confined space 
entry 

Vi.siblc lightn ing 

Vehicle traffic 

,.=.. levatcd work 
areas/falls 

-
Entanglement 

-
Heavy equipment 

Vacuum truck 
operations 

High-pressure 
washing 

Treatment GAC Treatment Ground Misc. Maintcnance, 
System Change- System Equipment Water Electrical and 

Sampling out O&M Cleaning Sampling Cleaning Tasks 

X X X 

X X X 

X X X X X X 

X X X X X X 

X X X 

X X X X X X 

X X X 

X X X X 

X X 
-

X X 

X X X 

X X 
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2.0 HAZARD CONTROLS 

This section provides safe work practices and control measures used to reduce or 
eliminate potential hazards . These practices and controls are to be implemented by the 
party in contro l of either the site or the particu lar hazard. O&M, Inc. employees must 
remain aware of the hazards affecting them regardless of who is responsible fOt" 

contro!iing the hazards. O&M, Inc. employees who do not understand any of these 
provisions should contact the SS, or the Project Manager for elarification. 

In addition to the controls specified in this section, selected SOPs may contain checklists 
that are to be used in identifying and controlling potential hazards and assess the 
adequacy of O&M, Inc. site-specific safety req ui rements. Checklists should be completed 
at the bcgilming of tasks, when tasks or conditions change, and/or or when otherwise 
specified by the Project Manager. The checklists, including documented corrective 
actions, should be made part of the permanent project records, and be promptly submitted 
to the SS. 

2.1 Project-Specific J-Iu·t:ards 

Project-specific hazards include the items presented in the following sections. 
SOPs have been developed for these tasks. Employees working on the task are 
required to review all task-applicable SOPs prior to proceeding with the work . 
Any task that does not have an applicable SOP shall be brought immediately to 
the attention of the Project Manager. A variance must be issued by the Project 
Manager, prior to beginning work, for any task that docs not have an approved 
SOP and/or must deviate from the approved SOP in order to complete {he task. 

2. 1.1 General Worker Protection Requirements 

All personnel who enter the areas designated by the Project Managcr as 
Active Work Areas shall have the following as a minimum. 

• Sleeved Shirt (no sleeveless "tank top") 

• Long Pants 

• Safety Glasses 

• Steel Toe Boots 

• Access to Hearing Protection (keep a pair of ear plugs nearby) 

2,1.2 Worldng Above, On or Near Water 

All personnel who work above, on or near the water shall have adequate 
protection against falling and drowning. This also applies to land-based 
personnel working near a shoreline (typically within 20 feet) where a fall 
could result in contacting the water. 

• 
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• 	 Fall protection should be provided to prevent personnel from 
falling into water for aU work above the water. 

" 	 Inspect PFDs prior to each usc. Do not use defective PFDs. 

• 	 A!ways have operating communication equipment (project or 
marine radios, cell phones, etc). 

• 	 Personnel working above, on or ncar the water are to never work 
alone. A!ways have a "Buddy". 

o 	 Use samp!ing and other equipment according to the manufacturers' 
instructions. 

2. 1.3 	 Survey Lasers 

• 	 Laser beams llsed in surveying may be hazardous to the eyes. The 
severity of the hazard depends on the type of !aser and its power. 

• 	 Avoid direct eye contact with the beam. This is most important 
when wearing conective eyeglasses, which can intensify the 
beam's foclls on the retina. 

• 	 Lasers used in surveying are usually low power. 

• 	 Lasers must be posted with safety warning signs. 

2.1.4 Aerial Lifts 

Refer to following SOPS prior to beginning a task using Aerial Lifts: 
"Powered Industrial Trucks"; "Personal Protective Equipment"; "Lifting 
Devices" and "Unsafe Condition Tag-Out". Only authorized <led trained 
personnel are permitted to operate aerial lifts and/or powered industrial 
trucks. 

• 	 Inspect aerial lifts and tcst lift controls prior to each use. The last 
lift may have damaged something. 

• 	 Wear a full body hamess with lanyard attached to the boom or 
platfOlID. 

• 	 Do not attach lanyard to any adjacent structures or equipment while 
working from an aerial lift. 

• 	 Stand finnly on the floor of the platfonn and do not sit or climb on 
the railings ofthe platform. NEVER use planks, ladders, or other 
devices to increase working height. 

• 	 Remain in the platform at all times and do not leave the platform to 
climb to adjacent structures. 
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• 	 Position aerial lifts on tinn, level surfaces when possible, with the 
brakes set. Use wheel chocks on inclines. If outriggers are 
provided, position on so lid surfaces or cribbing. 

• 	 Maintain safe clearance distances (minimum 10 feet) betwecn 
overhead power lines and any part of [he aerial lift or conducting 
material. 

o 	 rf work must occur within 10 feet, or less, of an overhead power 
line and/o r energized device, the power lines mllst be dc-energized, 
grounded and lockcd-outltagged-out. 

• 	 Never exceed the boom and basket load limits. 

• 	 Never llse aerial lifts as cranes, unless specifically designed and 
approved by the lift manufacturer. 

• 	 Never work or stand below aerial lift operations. 

• 	 Do not lise aerial lifts out of doors when winds exceed 30 miles per 
hour. 

• 	 The Aerial Lift Inspection Form IS provided in the Powered 
Industrial Truck SOP. 

2.1.5 	 Cranes, Hoists, and R igging 

Refer lo following SOPS prior to beginning a task lIsmg Aerial Lifts: 
"Powered Industrial Trucks"; "Personal Protective Equipment"; "Lifti ng 
Deviecs" and "Unsafe Condition Tag-Out". Only authorized and trained 
personnel are permitted to operate aerial lifts and/or powered industrial 
trucks. 

Only certified crane operators and riggers are permitted to operate cranes 
and complete rigging. O&M, Inc. employees are expressly forbidden from 
operating cranes or completing riggi ng unless granted a variance by Senior 
Management. 

• 	 A cranc should be kept as far as possible from overhead electrical 
lines or energized equipment. 

• 	 Maintain safe distance from operating cranes and Slay alclt of crane 
movement. 

• 	 A void positioning between fixed objects and operating cranes and 
crane pinch points. 

• 	 Remain outside of the crane swing and turning radius. 

• 	 Never tum your back on operating cranes . 

• 
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• 	 Approach cranes only after receiving the operator' s attention. The 
operator shall acknowledge your presence and stop movement of 
the crane. Never approach operating cranes from the side or rear 
where the operator's vision is limited or blocked completely. 

• 	 When required to work i.ll proximity to op!;rating cranes, wear high­
visibility vests made of reflective matelial or include a reOective stlipc 
or panel to lncrease visibility to operators. 

" 	 Stay as clear as possible of all hoisting operations. Loads shall 
never be hoisted overhead of personnel. 

• 	 Cranes shall never be used to lift or lower personnel. 

• 	 fr crane becomes electrically energized, personnel shall be 
instructed not to tOllch any part of the cnlne and to "clear" the area. 
Personnel should never attempt to touch any person who may be 
inside the crane and/or in contact with the electrical current. The 
utility company or appropriate party shall be contacted to have line 
de-energized prior to approaching the crane. 

• 	 Do not exceed hoist load limits. 

• 	 Ensure load is level and stable before hoisting. Usc tag lines to 
stabilize load during hoisting. 

• 	 Inspeci all rigging equipment prior to usc. Slings and cables must 
be labeled and inspected by a certified inspector prior to use, in 
accordance with OSHA requirements. Do not use defective rigging 
for any reason. 

• 	 Only usc rigging equipment for the purpose it was designed and 
intended. 

2. 1.6 	 lUgging 

Refer to SOP "Lifting Devices" prior to using rigging or hoists. Only 
properly u·ained riggers are to complete rigging operat ions. O&M, Jnc. 
employees arc expressly forbidden to complete rigging unless granted a 
variance by Senior Management. 

• 	 Stay clear of all hoisting operations. 
• 	 Inspect all powered equipment prior to use 
• 	 Inspect all rigging-related items (straps, wire ropes, chokers, 

chains, etc.) before each use. The last li ft may have damaged it and 
rendered it unsafe for use. Do not use defective rigging for any 
reason . 

• 	 Loads shall never be hoisted overhead of personnel. 
• 	 Hoists shall never be used to lin or lower persOlmel. 

9 
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• 	 Never exceed hoist load limits, 

• 	 Ensure load is level and stable before hoisting. 

• 	 Only usc rigging equipment for the purpose it was designed and 
intended. 

2. 1.7 	 Energized Electrica l 

Refer to the following SOPs prior to begirming any task involving 
energized lines 01' equipment: "Lockoutrragout"; "Electrical Safety"; "Fi re 
Protection"; 'Personnel Protective Equipment"; and "General Safety 
Rules" . 

• 	 Only qualified pcrsormel, as determined by the Project Manager, 
are permitted to work on unprotected energized electrical systems. 

• 	 Only authorized personnel are permitted to enter high-voltage 
areas. 

II 	 Do not tamper with electrical wl1'Ing and equipment unless 
qualified to do so. AH electrical wiring and equipment must be 
considered energized until lockoutltagout procedures are 
implemented. 

• 	 Inspect electrical equipment, power tools, and extension cords for 
damage prior to use . Do not use defective electrical equipment, 
remove from service. Defective equipment will be tagged and 
brought to the attention of the Project Manager. 

• 	 All temporary wiring, including extension cords and electrical 
power tools, must have ground fault circuit interrupters (GFCIs) 
installed. 

• 	 Extcnsion cords must be: 

Equipped with third-wire grounding. 

Covered, elevated, or protected from damage when passing 

through work areas. 

Protected from pinching if rOll ted through doorways. 

Not fastened with staples, hung from nails, or suspended 

with wire. 


• 	 Electrical power too ls and equipment must be effectively grounded 
or double-insulated UL approved. 

• 	 Operate and maintain electric power tools and equipment 
according to manufacturers' instructions. 

• 	 Maintain safe clearance distances between overhead power lines 
and any electrical conducting material unless the power lines have 
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been de-energized and grounded, or where insulating barriers have 
been installed to prevent physical contact . Maintain at least 10 feet 
from overhead power lines for voltages of 50 kV or less, and 10 
feet plus 0.5 inch for every I kV over 50 kV. 

• 	 Temporary lights shall not be suspended by their electric cord 
unless designed for suspension. Lights shall be protected from 
accidenta l contact or breakage. 

• 	 Protect all electrical equipment, tools, switches, and outlets from 
environmental elements. 

• 	 Electrical wiring and equipment shall be de-energized in accordance 
with Lockoutfragout SO Ps and standard industry practices prior to 
conduct ing work. 

• 	 A variance shall be obtained from the Project Manager for situations 
where it can be demonstrated that de-energizing introduces additional 
or increased hazards or is unfeasible due to equipment design or 
operational limitations. 

• 	 All electrical systems shall be considered energized until 
lockout/tagout procedures are implemented. 

• 	 Always "double-check" to ensure power is not flowing through the 
line or equipment by using a voltage tester or similar device. 

• 	 The Energized Electrical Work Pennit provided in the 
LockouUTagout SOP must be completed prior to working on 
unprotected energjzed electrical systems. 

• 	 Follow all control measures and procedures identi fied Oil the 
Energized Electrical Work Permit and all applicable SOPs, 
industry and OSHA practices. 

2.1.8 	 Loclwutffagout 

Refer to the following SOPs: "Lockout/Tagout"; and "Unsafe Condition 
Tagout". LockoutlTagout refers to aU electrical anNor mechanically 
energized equipment. 

• 	 Ensure the equipmcnt cannot "start" while work is occurring on 
that equipment by disconnecting battery terminals, unplugging the 
device from power and/or other methods recommended by the 
manufacturer. 

• 	 Never work 011 equipment when the unexpected operation could 
resu lt in injury, unless lockout/tagout procedures are implemented. 

• 	 Standard lockout/tagout procedures include the following six step:s: 

" 
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Notify all personnel III the affected mea or the 
lockout/tagout, 
Shut down the equipment using norma) operating controls, 
Isolate all energy sources, 
Apply individual lock and tag to eaeh cnergy isolating 
device, 
Relieve or restrain all potentially hazardous stored or 
rcsidual energy (e.g., hydraulic pressure, residual electrical 
charges in capacitors, etc.). 
Verify through the use of a measurement device (if 
poss ible) that isolation and de-energizing of Ihe equipment 
has becn accomplished. Once verified that the equipment is 
at the zero energy state, work may begin. 

• 	 NEVER remOve another person's lock or tag. lf the work extends 
over a shift change, and under the direct supervision of the SS, the 
next crew shall replace the prev ious crews' locks with their own, 
one worker at a timc. Work shall not resume until the SS is 
confident the requirements of the SOPs have been followed and it 
is safe 10 return to work. 

• 	 AI! safe guards must be put back in place, all affected pcrsormel 
not ifIed that !ockoutftagout has been removed, and controls 
positioned in the safe mode prior to lockoutflagout removal. 

2.1.9 	 Excavat ion 

Refer to the foHowing SOPs prior to beginning excavation tasks: 
"Excavation"; and "I-Ieavy Equipment"; 

• 	 Do not enter the excavations unless necessary, and only after the 
eompctcnt person has completed thc required inspection and has 
authorized entry . 

• 	 Fo llow all excavation entry rcquirements established by the 
competent person. 

• 	 Do not enter excavations where protective systems are damaged or 
unstablc_ 

• 	 Do not enter excavations where objects or structures above the work 
location may become wlstablc and fall into the excavation. 

• 	 Do not enter excavations with the potential for a haz,mious 
atmosphere until the air has been tested and found to be at safe 
levels. 

" 
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• 	 Do not enter excavations with accumulated water un less 
precautions have been taken to prevent excavation eave~in. 

2.1.10 	.ForkJifts 

Refer to the following SO Ps prior to using a forkl ift: "Powered Industrial 
Trucks"; "Personal Protective Equipment"; and "General Safety Rules". 

• 	 Only authorized and trained personnel may operate forklifts . 

• 	 Forklifts shall be inspected by the operator prior to use. 

• 	 Complete the Forklift Inspection Form found in the Powered 
Industrial truck SOP 

• 	 The operator shall use a scat bell (if availab le). 

• 	 Only the operator may ride 011 the fo rklift . Passengers are 
expressly fo rbidden. 

• 	 No part of a load must pass over any persOJU1ei. 

• 	 Forklifls left unattended must be immobilized and secured against 
accidental movement and forks , buckets or other attachments must 
be in the lowered position or bc finn ly supported. 

• 	 No load may exceed the maximum rated load and loads must be 
handled in accordance with the height and weight restrictions on 
the load chart. 

• 	 When a load is in the raised position, the controls must be attended 
by an operator. 

• 	 If an operator does not have a clear view of the path, a signaler 
must be used. 

• 	 Loads must be can-ied as close to the ground or floor as the 
situation pennits. 

o 	 Loads that may tip or faU must be secured. 

• 	 Where a forklift is required to enter or exit a vehicle to load or 
unload, the vehicle must be immobi li zed and secured against 
accidental movement. 

• 	 Forklifts shaIl not be used to support, raise, or lower workers. 

• 	 Forklifts operators shall wear seatbelts at all limes. 

• 	 Concentrations of carbon monoxide created by forklift operation 
indoors, or in and near excavations, must be monitored when the 

" 
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potential exists for rcaching or exceeding permissible exposure 
limits. 

~ 	 Barriers, warning signs, designated walkways or other safeguards 
must be provided where pedestrians are exposed to the risk of 
collision. 

2. 1.11 	 Scaffold s 

Refer to the following SOPs prior to erecting and performing any work on 
scaffolds": "Fall Protection"; "Ladder Safety"; "Personal Pro tective 
Equipment" ; and "General Safety Rules". 

• 	 Scaffolding must be designed and constructed by a competent 
persoll . 

• 	 Do not access scaffolds until the competent person has completed 
the work shift inspection and has authorized access. 

• 	 Follow all requirements established by the competent person or as 
identified on the scaffo ld tag. 

• 	 Do not access scaffolds that are damaged or unstable at any time 
and for any reason. 

• 	 Only access scaffolds by means of a ladder, stair tower, ladder 
stand, ramp, integral prefabricated scaffold access , or other 
equivalent safe means of access. Scaffold cross bracing shall not be 
used to access scaffold platforms. 

• 	 Remain within the scaffold guardrail system when provided. 
Leaning over or stepping across a guardrail system is not 
pennitted. 

• 	 Use personal fall arrest systems when required by the competent 
person and when working from sllspension scaffolds or 
boatswains' chairs. 

• 	 Do not stand on objects (boxes, buckets, bricks, blocks, ctc.) or 
ladders on top of scaffold platfomls to increase working height 
un less the platform covers the entire 11001' area of the room. 

• 	 Do not work on scaffolds covered with snow, ice, or other slippery 
material or work on scaffolds during storms or high winds unless 
personal fall arrest systems or wind screens are provided and the 
competent person detenn ines it is safe to remai n on the scaffold. 

" 
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2.1.12 	Wehling a nd C utti ng 

Refer lo the following SOPs prior to perfonu ing "Burning and Welding"; 
"Fire Protection"; "EyclFace Protection"; Powered Hand Tools"; 
"Personal Protective Equipment"; and "General Safety rules". 

a 	 Only trained personnel nre permitted to operate weldingfcutting 
equipment. 

a 	 Do not enter <1reas where welding/cutting operution~ are taking 
place unless completely necessary and only after receiving 
pcnnission from the welding/cutting operator. 

• 	 If you must be present in an area during welding/cutting 
operations, position yourself behind nash screens or wear 
glasses/goggles with lenses of appropriate darkness. 

• 	 Do not look directly at the welding/cutting flash or at reflective 
smfaccs surrounding welding/cutting operations. 

a 	 Avoid contacting compressed gas cylinders. Cylinders should be 
propcrly and firmly secured in an upright position at all times. 

a 	 De aware of tripping hazards created by welding hoses, power cables, 
leads, and cords positioned on walking surfaces. 

a 	 The Hot Work Permit is provided in the Buming and Welding 
SOP. 

2.1.13 	Compr essed C as Cylinde rs 

Refer to the following SOPs: "Buming and Welding"; "Eye/Face 
Protection; and "General Safety Rules". 

a 	 Valve caps must be in place when cylinders arc transported, 
moved, or stored. 

a 	 Cylinder valves must be closed when cylinders are 110t being used 
and when cylinders are being moved. 

e 	 Cylinders must be secured in an upright position at all times. 

a 	 Cylinders must be shielded from welding and cutting operations 
and positioned to avoid being struck or knocked over; contacting 
elcctrieal circuits; or exposed to extreme heat sources. 

• 	 Cylinders must be secured on a cradle, basket, or pallet when 
hoisted; they may not be hoisted by choker slings. 

15 
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2.1.14 Fall Protection 

Refer to the following SOP prior to beginning tasks that have fall 
potential: "Fail Protection", "Ladder Safety"; and "General safety Rules". 

• 	 Fall protect ion systems must be used to eliminate fall hazards when 
performing construction activities or general industry activities at a 
he ight of 4 feet or greater . 

• 	 1\11 project personnel that may be exposed to fall hazards must 
review the Fall Protection SOP. 

• 	 Never use fall protection systems all which you have no! been 
trained. 

• 	 The SS shall act as competent person and Sh'lJl inspect and oversee 
the use o f fall protection systems. 

• 	 Follow all requirements established by the competent person for 
the use and limitation of fall protection systems. 

• 	 Only one person shaH be simultaneously attached to a vertical 
lifel ine. 

• 	 Remain within the guardrail system when provided. Leaning over or 
stepping across a guardrail system is not pelmiued. 

• 	 Do not stand on objects (boxes, buckets, bricks, blocks, etc.) or 
ladders to increase working height on top of platforms protected by 
guardrail s. 

• 	 Inspect personal fall arrest systems prior to each usc. Do not use 
damaged fall protection systems at any time, or for any rcason. 

• 	 Set up persona! fall arrest systems so that you can neither free~fall 
more than 4 fcet or contact any lower level. 

• 	 Only attach personal fall arrest systems to anchorage points 
capable of suppO!ting at least 5,000 pounds. 

• 	 Usc fall protection equipment for fall protection only and not to 
hoist materials. Do not use personal fall arrest systems that havc 
been SUbjected to impact loading. 

2.1.15 Earthmovin g Equipment 

Reference the following SOPs prior to pcrfonning earth moving related 
tasks: "Heavy Equipment" and "General Safety Ru les". 

• 	 Only authorized persotUlel are permitted to operate earthmoving 
equ ipment. 
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• 	 Maintain a safe distance from operating equipment and stay alert of 
equipment movement. Avoid positioning between fixed objects and 
operating equipment and equipment pinch points, remain outside of 
the equipment swinging and turning radius. Pay attention to backup 
alarms, but do not rely on them fo r protection. Never tum your back on 
operating equipment. 

o 	 Approach operating equipment only after receiving the operator' s 
attention. The operator shaH acknowledge your presence and stop 
movement of the equipment. Caution shall be used whell standing 
nex t to idle equipment; when equipment is placed in gear it can 
lurch forward Or backward. Never ap proach operating equipment 
from the side or rear where the operator's vision is limited or 
blocked. 

• 	 When required to work in proximity to operating equ ipment, wear 
high-visi bility vests to increase visibili ty to equipment operators . 

• 	 Do not ride on earthmoving equipment unless it is specifically 
designed to accommodate passengers. O nly ride in seats that arC 
provided for transportation and that are equ ipped with seat belts . 

• 	 Un less directly invo lved with the work activity, stay clear of all 
hoisting operations. Loads shall not be hoisted overhead of 
personnel. 

• 	 Eartlunoving equipment shall not be used to lift or lower 
personnel. 

• 	 If equ ipment becomes electrically energized, personnel sha!] be 
instructed not to touch any part o f the equ ipment or attempt to 
touch any person who may be in contact with the electrical current. 
The util ity company or appropriate party shall be contacted to have 
line de-energized prior to approaching the equipment. 

2.1.16 	Hand Tools 

Refer to the fo llowing SOPs prior to us ing hand too ls: ""Eye and Face 
Protection"; "Powered Hand Tools"; "Hearing Protection"; "Unsafe 
Condition Tagout" and "General Safety Rules". 

• 	 Operate a ll tools according to the manufacturers' instructions, 
with in design limitations and on ly to perform tasks for which they 
were designed. 

• 	 All hand and power tools shall be maintained in a safe condition. 

" 
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• 	 Tools are to be inspected and tested before use. If a tool is found to 
be defective it is to be tagged "Do Not Usc" and removed from 
service until repaired. 

• 	 Personal protective equipment (PPE). such as gloves, safety 
glasses, earplugs, and face shields, are to be used when exposed to 
a hazard from the tool. 

• 	 Power tools are not to be carried or lowered by the cord or hose. 

• 	 Disconnect tools from energy sources when not in lise, before 
scrvicing and deaning, and when changing blades, bits, and 
cutters. 

• 	 Safety guards on tools Clre to remain installed while the too! is in 
llSC and promptly replaced after repair or maintenance has been 
performcd. 

• 	 Tools are to be stored properly, where they will not be damaged or 
come in contact with hazardous material s. 

• 	 If a cordless tool is connected to its recharge unit, both pieces of 
equipment must confonn strictly with electrical standards and 
manufacturer'S specifications. 

• 	 Tools used in an explosive environment must be rated (e.g., 
intrinsically safe, spark proof, etc.) for work in that environment. 

• 	 When using a knife or blade tool, stroke or cut away hom the body 
with a smooth motion taking care not to use excessive force that 
could damage tool, material being cut or unprotected hands. 

• 	 Wrenches, including adjustable, pipe, end, and socket wrenches, 
shall not be used when jaws are sprung to the point that slippage 
occurs. 

• 	 Impact tool$, such as drift pins, wedges, and chisels, shall be kept 
free of mushroomed heads. 

• 	 The wooden handles of tools shall be kept free of splinters or 
cracks and shall be kept tight in the tool. 

• 	 Manual and pistol~grip hand tools may involve work with highly 
repetitive movement, extended elevation, constrained postures, or 
positioning of body members (e.g., hand, wrist, ann, shoulder, 
neck, etc.). Consider altemative tool design, improved posture, 
selecti on of appropriate materials, work organization, and 
sequencing to prevent muscular skeletal, repetitive motion, and 
cumulative trauma stress . 

.. 
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• 	 Tools with safety devices shall be tested each day before usc to sec 
that the safety devices are in proper working condition. The 
method of testing shall be in accordance with the manufacturer's 
recommended procedure. 

• 	 Bel lS, gears, shafts, plll1eys, sprockets, spindles, drum.s, fly wheels, 
chains, or other reciprocating, rotating or moving parts of 
equipment shall be guarded if such parts arc exposed to contad by 
employees or otherwise create a hazard. 

• 	 All liquid fud·powered tools shaH be stopped while being 
refueled, serviced, or maintained. 

2.2 	 Gcncnll Hazards 

2.2.1 Housekeeping 


Refer to the "Housckceping" SOP. 


• 	 Site work should be perfomled during daylight hours whenever 
possible. Work conducted during hours of dark1tcss requires 
sufficient ill umination intens ity to read a ncwspaper without 
difficulty. 

• 	 Good housekceping must be ma intained at all timcs in all project 
work areas. 

• 	 Common paths of travel should be established and kept free from 
the accllmulation of materiaJs. 

• 	 Keep access to aisles, exi ts, ladders, stairways, scaffolding, and 
emergency equipment free from obstructions. 

o 	 Prov ide slip· resistant surfaces, ropes, amVor other dev ices to be 
used. 

• 	 Specific areas should be designated fo r the proper storage of 
materials. 

o 	 Tools, equipment, materials, and suppli es shall be stored in an 
orderly manner. 

• 	 As work progresses, sc rap and unessential materials must be neatly 
stored or removed from the work area. 

• 	 Containers should be provided for collecti ng trash and other debris 
and shall be removed at regular intervals. 

• 	 All spills shall be quickly cleaned up. Oil and grease shall be 
cleaned from walking and working surfaces. Spill kits and fire 
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extinguishers will be maintained in fuel storage areas and fueling 
stations. 

2.2.2 	 Hazal'd Communication 

Refer to the [allowing SOPs: "Hazard Communication Program"; 
"Materials Handling Program"; "General Sa rety Rules"; "Personal 
Protective Equipment "; "Respiratory Protection"; 

The SS is to perform the following; 

" 	 Complete an inventolY of chemicals brought onsite by O&M, Inc. 
using Attachment A in the Hazard Communications SOP. 

• 	 Confirm that an inventory of chemicals, and their MSDS \, bl'O'ught 
onsite by subcontractors is available. 

• 	 O&M, Inc. shall obtain material safcty data sheets (MSDSs) from 
[he cli ent, contractors, and subcontractors fo r chemicals to which 
O&M, Inc . employees and subcontractors potentially are exposed. 

• 	 Before or as the chemicals arrive onsilc, obtain an MSDS for each 
hazardous chemical and retain a copy with the HSP onsite. 

• 	 Label chemical containers with the identity of the chemical and 
with hazard warnings, and store properly. 

• 	 Give the employee's necessaty chemical -specific l-IAZCOM 
traini ng. 

• 	 Store all materials properly, giving consideration to compatibility, 
quantity limits, secondary containment, fire prevention, and 
envirorunental conditions. 

2.2 .3 	 ShiPI)ing and Transportation of Chemical Products 

Refer to the appropriate regulations found in the US Department of 
Transportation (USDOT) 49 CFR Parts 100-185. In Ihe event wastes are 
being sh ipped ofT-site, the following regulations may be applicab lc: US 
Environmental Protection agency regulations (USEPA) that pertain to 
Resource Conservation and Recovery Act (RCRA) 40 CFR Parts 256,261, 
262 and the Toxic Substances Control Act (TSCA) 40 CFR 700-789. 

• 	 Any person who offers hazardous materials for transportation must 
label the package or container 

• 	 Chemicals brought to the site might be defined as hazardous 
materials by the USDOT. 

• 	 All staff who ship the materials or transport them by road must 
receive appropliale training in shipping dangerous goods. 
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• 	 All hazardous materials that are shipped (e.g., via Federal Express) 
or are transported by road mllst be properly identified, labeled, 
packed, manifested and docllmented by authorized staff. 

• 	 Contact the SS, or the Project Manager for additional information. 

2.2.4 	 Lifting 

Refer to the following SOPs prior to begilming a lifting related task: 
'Lifting nnd Canying"; and "General Safety Rules". 

8 Proper lifting techniques must be used when lifting any object. 

Plan storage and staging to minimize Ii fling or carrying 

distances . 

Get assistance when moving any material s weighing greater 

than 50 pounds. 

Split heavy loads into smaller loads. 

Use mechanical lifting aids whenever possible. 

I-lave someone assist with the lift, regardless of weight, for 

any awkward loads. 

Make sure the path of travel is clear prior to the lilt 


2.2.5 	 Fil"c Prevention 

Refer to the following SOPs: "Fire Protection"; "Housekeeping"; and 
"Durning and Welding". 

• 	 Fire extinguishers shall be provided so that the travel di stance from 
any work area to the nearest extinguisher is less than 100 fee l. 
When 5 gallons or morc of a fl anunable or combustible liquid is 
being used , an extinguisher must be with in 50 feet. Extinguishers 
must: 

Be maintained in a fully charged and operable condit ion, 

Be of the proper type to extinguish a potential fire fonn the 

material used, stored , or encountered, 

Be visually inspected eaeh month, and 

Undergo a maintenance eheck each year. 


• 	 The area in front of extingu ishers must be kept clear. 

• 	 Post "Exit" signs over exiting doors, and post "Fire Extinguisher" 
signs over extinguisher locations. 

• 	 Combustible materials stored outside should be at least to feet 
from any building. 

21 



O&M, INC. HEALTH AND SAFETY PLAN 
ORAHD 

e 	 Solvent waste and oily rags mus t be kepl in a fire resistant, covered 
container until removed from the site. 

o 	 Flammable/combustible liquids must bc kept in approved containers, 
and must be stored in an approved storage cabi.net. 

., 	 Obtain a Hot Work PClmit plioI' to any activity involving welding, 
cutt ing, grinding, or similar, activities. 

2.2.6 	 Ladders 

Refer to thc following SOPs prior to using a ladder in a task: "Ladders"; 
"Unsafe Condition Tag Out"; and General Safety Rules". 

• 	 Ladders mllst bc inspected by a competent person tor visible 
defects prior to each day's use. 

• 	 Defective ladders must be tagged·out and removed from service. 

• 	 Ladders must be used only for the purpose for which they were 
designed and shall not be loaded beyond their rated capacity. 

• 	 Only one person at a time shall climb on, or work from, an 
individual ladder. 

• 	 User must face the ladder when climbing up and down; keep belt 
buckle between side rails. 

• 	 Ladders shall not be moved, shifted, or extended while in use. 

• 	 User must use both hands to climb; use rope to raise and lower 
equipment and materials. 

• 	 Straight and extension ladders must be placed on a firm surface, 
secured to prevent the base from slipping and secured at the top. 

• 	 Ladders that may be displaced by work activities or traffic must be 
secured or barricaded. 

• 	 Portable ladders must extend at least 3 feet above land ing surface. 

• 	 Straight and extension ladders must be positioned at such an angle 
that the ladder base to the wall is one-fourth of the working length 
of the ladder. 

• 	 Stepladders are to be used in the fu lly opened and locked position. 

• 	 Users are not to stand on the top two steps of a stepladder; nor are 
users to sit on top or straddle a stepladder. 

• 	 Fixed ladde rs :::. 24 feet in height must be provided with fall 
protection devices. 

22 
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• 	 fall protection should be considered when working from extension, 
sb'aight, or fixed ladders greater than six feet fTom lower levels and 
both h,mds are needed to perfonn the work, or when reaching or 
working outside ofllle plane ofbdder side rails. 

2.2.7 	 Heat Stress 

Refer to the "Heat Stress" SOP. 

• 	 Stay hydrated. Disposable cups and water maintained at 50 to 60°F 
should be available. Under severe heat conditions, drink I to 2 
cups every 20 minutes, for a lotal of 1 to 2 gallons per day. 

• 	 Never use alcohol in place of water or other nonalcoholic fluids. 
Decrease your intake of coffee and caffeinated soft drinks during 
working hours. 

• 	 Acclimate yourself by slowly increasing workloads (i.e., do not 
begin with extremely demanding activities). 

• 	 Use cooling devices, such as cooling vests, to aid natuml body 
ventilation. These devices add weight, so their usc should be 
balanced against efficiency. 

• 	 Usc mobile showers or hose-down facilities to reduce body 
temperature and cool protect ive clothing. 

• 	 Conduct field activ ities in the early morning or evening and rotate 
shifts of workers, if possible. 

• 	 Avoid direct sun whcnever possible, which can decrease physical 
efficiency and increase the probability of heat strt;Ss. Take regular 
breaks in a cool, shaded area. 

• 	 Provide adequate shelter/shade to protect personnel against radiant 
heat (sun, flames, hot metal). 

• 	 Maintain good hygiene standards by frequently changing clothing 
and showering. 

• 	 Observe one another for signs of heat stress. Persons who 
experience signs of heat syncope, heat rash, or heat cramps should 
consult the SSO to avoid progression of heat-related illness. 



--

O&,vl, INC. HEt\I,TH AND SAF ETY PLAN 
DRAFT 0 

SYMPTOMS AND TREATMENT OF HEAT STRESS -I 
Heat StrokeHeat Rash Hc~\t Cramps HeatI HeatI Exhaustion SyncopeI .. 

Profuse tiny Fatigue, nausea, Red, hot, dry 
Symptoms 
Signs and SluggislU1cs Painful spasms 

headache, skin; dizziness; 

Iwhile 

s or fainting raised red in mmcles used 
blistcr~likc during work giddiness; sk in confusion; 

, standing vesicles on rapid breathing 
! erect or 

(arms , legs, or clammy and 
affected areas, abdomen); moist; and pulse; high 

I immobile in along with oral 
heal. 

onset during or complexion 
pale, muddy, or temperature. 

sensations 
prickling after work 

hours. flushed; may 
during heat faint on 
exposure. standing; rapid 

thready pulse 
and low blood 
pressure; oral 
temperature 
normal or low 

Cool rapidly by 
cooler area. 
Remove to Use mild dryi ng Remove to Remove to Trcatmcnt 

loti ons and cooler area. cooler area. soaking in 
Rest lying eool- but not 
down. 

powders, and Rest lying Rest lying 
cold- water. 

Increase 
keep skin clean down. Increase down, with 
for drying skin fluid intake. head in low Call 

OUld intake. and preventing position. ambulance, and 
RccovelY infection. Administer get medical 
usually is fluids by attention 
prompt and mouth. Seek immediately! 
complete. medical 

attention. 

Monitoring Heat Stress 

These procedures should be considered when the ambient air temperature exceeds 
70°F, the relative humidity is high (greater than SO percent), or when workers 
exhibit symptoms of heat stress. The heart rate (HR) should be measured by the 
radial pulse for 30 seconds, as early as possible in the resti ng period. The HR at 
the beginning of the rest period should not exceed 100 beats/minute, or 
20 beats/min ute above resting pulse. If the HR is higher, the next work period 
should be sh0l1ened by 33 percent, while the length of the rest period stays the 
same. If the pulse rate still exceeds 100 beats/minute at the beginning of the next 

" 
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rest period, the work cycle should be fUither shortened by 33 percent. The 
procedure is continued until the rate is maintained below 100 beats/minute, or 
20 beats/minute above resti ng pulse. 

2.2.8 	 Cold Stress 

Refer to the "Cold Temperature Work" SOP. 

CI 	 Be aware of the symptoms of cold-relatcd disorders, and wear 
proper, laycred clothing for the anticipated fieldwork. Appropriate 
rain gear is a must in cool weather. 

• 	 Personnel who are required to work olltside must have their own 
cold weather apparel and are requi red to have this apparel with 
them at the project site during the cold weather months. 

• 	 Consider monitoring the work conditions and adjusting the work 
schedule using guidel ines such as the wind-chil l index. 

• 	 Wind-chi!! index is used to estimate the combined effect of wind 
and low air temperatures on exposcd skin. The wind-chill index 
docs not take into account the body part that is exposed, the level 
of activity. or the amount or type of clothing worn. For those 
reasons, it should only be used as a general guideline to warn 
workers of si tuations that could cause cold-related illnesses. 

• 	 Observe one another for initial signs of cold-related disorders. 
Persons who experience initial signs of immersion [oat, frostbite, 
hypothermia should consult the SS and/or Safcty Officer and seek 
proper treatment to avoid progression of co ld-related illness. 

• 	 Review the weather forecast- be aware o[ pred icted weather 
systems along with sudden drops in temperature, increase in winds, 
and precipitation. 

SYMPTOMS AND TREATMENT OF COLO STRESS 


Immersion (Tl'cnch)Foot Frostbite Hypothermia 

Signs and 
Symptoms 

Feet discolored and 
painful; infection and 
swelling present. 

Blanched, white, 
waxy skin, but tissue 
resilient; tissue cold 
and pale. 

Shivering, apathy, 
s leepiness; rapid drop 
in body temperature; 
glassy stare; slow 
pulse; slow 
respiration. 

Treatment Seek medical treatment Remove victim to a Remove vict im to a 

'------ ­
immediately. warm place. Re-wann warm place. Have 
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area quickly in warm victim drink warm 
- but not hot ­ water. fluids , but not colTcc 
Hnve victim drink or nlcohol. Get 
warm fluids, but not medical attention. 
coffee or alcohol. Do 
not break bl isters. 
Elcvnte the injured 
area, and gct medical 
attention. 

2.2.9 	 P'"occdllrcs fOl" Loc:lting Buried Utilities 

Local Utility A--/ark-Out Service 

Name: 	Dig Safe 

Phone: 1-888-344-7233 


Undergroulld Utilities 

Do not begin subsurface construction actIvItIes (e.g., trenching, 
excavation, drilling, ctc.) until a check for underground utilities has been 
conducted by the local utility clearance company and the SS issues his 
approval to proceed. 

• 	 Use as-bu ilt dmwings and utility company records, if available, as 
sources of identifying the general locations of uti lities. 

• 	 Underground ut ility locations must be physically verified by hand 
digging llsing wood or fiberglass-handled tools when any 
excavation or drilling work is expected to come within 5 feet of the 
marked underground system. 

• 	 Protect and preserve the markings of approximate locations of 
facilities until the markings are no longer required for safe and 
proper excavations. If the markings of util ity locations arc 
destroyed or removed before excavation commences or is 
completed, the S8 must notify thc utility company or utility 
protection service to inform them that the markings have been 
destroyed. 

• 	 Condllct <l detailed site briefing about the utilities, their hazards, 
and the means by which the operation will maintain a safe working 
environment. 

• 	 Always watch for signs of subsurface utilities during drilling 
and/or excavation work. 
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2.2.10 	Confined Space Entry 

Refer to the "Confined Space Entry" SOP. Refer to additional SOPs 
applicable to the work and envirOlUnent of the planned task. 

The rollowing requirements must be met prior to confined space entry: 

• 	 Confined space entrants, attendants, and entry superv isors must 
complete the Confined Space Entry training. 

• 	 A Confined Space Entry Pennit (CSEP) mllst be completcd and 
posted near the space entrance point for review. 

• 	 Each confined space entrant and attendant must attend a pre-entry 
briefing condllcted by the ently supervisor and Site Safety Officer. 

• 	 Each confined space entrant and attendant must verify that the 
entry supervisor has autho rized enlly and that all permit or 
certificate requ irements have been satisfied. 

• 	 Only individuals listed on the Authorization/Accountability Log 
are permitted to enter the space. 

• 	 Each confined space entrant and attendant must verify that 
atmospheric monitoring has been conducted at the frequency 
speci fied on the permit or certificatc and that monitoring results are 
documented and within acceptable safe levcls. 

The follow ing requirements must be met during conlined space entry: 

• 	 Communication must be maintained between the attendant and 
entrants to enable the attendant to monitor entrant status. 

• 	 Entrants must use equipment specified on the pemliL or 
certificate accordingly. 

• 	 AU permit or certificate requirements must be followed. 

• 	 Entrants mllst evacuate the space upon orders of the attendant or 
entry supervisor, when an alarm is sounded, or when a prohibited 
condition or dangerous situation is recognized. 

• 	 Entrants and attendants must infonll the entry supervisor of any 
hazards confronted or crcated in the space or any problems 
encountered dwing entry. 

2.2.11 	 Vehiclc Safcty-Opcmtor Safety 

• 	 Operate vehicle only when in possession of valid driver's license. 

• 	 Employees shall not operate vehicles whi le under the influence of 
drugs or alcoho l. Consumption of dlUgs or alcoholic beverages 
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before or during work shifUd riving is prohibited, as is possession 
of them within vehicle. 

o 	 All vehicle occupants must use seat belts at all times. Familiarize 
yourself with rcn lal vehicle featLl\'e~ (e.g., mirror & scat 
adj uSlments). 

• 	 Adjust headrest to proper position. 

e 	 Always drivc within the speed limit. 

o 	 Do not drive if you are fatigued . 

• 	 Tie down loose items when driving a pickup, truck or van. 

• 	 Exercise caut ion when exiting traveled way or p<lfking along 
sIred-avoid sudden stops, use flashers when stopping at work 
arcas. 

• 	 Park in a manlier that will a ll ow for safc exit from vehicle, and 
where practicable, park vehicle so the vehicle can pull forward (0 

leave the parking space. 

• 	 Pull off the road, and put the car in park before ta lking on a mobile 
phone. 

• 	 Maintain both a First Aid kit and Fi re Extinguisher in the field 
vehicle at all times. 

2.2.12 	'Vorking/Walkjng Adjacent to Vehicle Traffic 

o 	 When possible, walk along edge of parking lots and roads, or in 
designated pedestrian ways. 

o 	 Work as far from traveled way as possible to avoid creating 
confusion for drivers. 

• 	 Remain aware of factors that influence traffic reluted hazards and 
required controls-sun glare, rain, wind, flash flooding, limited 
sigh t-distance, hi lls, curvcs, guardrails, width of shoulder etc. 

• 	 Always rcmain aware of an escape route-behind an established 
batTier, parked vehicle, guardrai l, etc . 

• 	 Always pay attention to movi ng traffic- never assume drivers sec 
you, 

• 	 Remain aware of approaching traffic for signs of erratic driver 
behavior. 
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• 	 Obtain the proper traffic control devices to ensure that they arc 
adequate to protect your work area. Traffic control devices should: 
(1) convey a clear meaninglw<lrning, (2) be understood by the 
typical driver, and (3) be placed to give drivers adequate time for 
proper response. 

2.2.13 Vehicles Enter ing/Ex itin g Site 

• 	 If heavy equipment must be b~cked into the site, a fJagmillvspottcr 
mllst be used. 

Cl If vehicle will impede (is slow-moving) the normal now of traffic 
when pulling int%ut orthe site, a nagger mu::;l also be used. Once the 
vehicle is on the road way, 11 field vehicle equipped with flashing lights 
Mil follow the heavy equipment vehicle. 

• 	 It is imperative that truck operations do not pose a traffic hazard to 
pedestrians and normal road traffic. 

2.2.14 	 Uneven Walkillg/Workillg Surfaccs 

• 	 Employees walking in ditches, swales and other drainage structures 
adjacent to roads or across undeveloped land must use caution to 
prevent slips and falls, which can result in twisted or sprained 
ankles, knees, and backs. 

• 	 Whenever possible, work or observe from a fl at surface and do not 
enter a steep ditch or side of a steep road bed. 

• 	 If steep terrai n must be negotiated, sturdy shoes or boots with good 
traction that provide ankle support should be used. 

2.2.] 5 	Slips, Trips , and Falls 

Refer to the followi ng SOPs: "General Safety Rules"; "Housekeeping" and 
any additional SOPs specifically related to the planned task. Sprained and 
strained joints can require a long recovery period. 

• 	 Institute and maintain good housekeeping practices at all times. 
• 	 Pick up tools, remove debris and eliminate tripping hazards in the 

work area. 
• 	 Place extension cords, air lines, ropes, etc., under a barricade to 

eliminate tripping hazards. 
• 	 Walk or climb only on eqll ipmcnt and/or surfaces specifically 

designed for personnel access. 
• 	 Watch for sl ippery/poor footing and other potential slipping and 

tripping hazards in the work area that could result in a fall or 
serious injury. 
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2.2.1 6 	P.·cssurc Washing Operations 

Refer to the following SOPs: "Eye and Face Protection"; "Hearing 
Protection"; "Persona! Protective Equipment"; and "General Safety Rules" 

• 	 Wear appropriate personal protective equipment when operating a 
pressure washer that includes a face shield, hearing protection, 
gloves and other protective clothing. 

fI 	 Follow manufacturer's safety and operating instmctions. 

o 	 Use extended pressure wash wands to minimize contact with 
overspray. 

• 	 Inspect pressure washer before usc and confirm deadman switch is 
fully operational. 

• 	 NEVER wash your hands, boots or other items with a pressure 
washer. 

2.2.17 	 VacuuOt True), Operations 

Refer to the following SOPs: "Eye and Face Protection"; "Hearing 
Protection"; "Fi re Prevention"; "Personal Protective Equipment"; and 
"Powered Industrial Trucks". 

• 	 Qualified subcontractors arc thc only personnel authorized to 
operate a VaC\IUm truck. 

• 	 Locate the observers upwind of the tank or containcr being 
emptied. 

• 	 Keep hands from vacuum hose inlet. 

• 	 Wear protective gloves and hearing protection In the immediate 
vicinity. 

2.2.18 	 Inclement Weather 

Adverse weather conditions and work situations reqmrlng immediate 
suspension offield work activities are defined in the following list: 

• 	 Any observable thunder or lightning means stop work and 
immediately go to shelter. Remember, if you can hear Ihunder you 
can be struck by lightning. 

• 	 Usc Ihunderstorm watches or warnings issued by the National 
Weather Service as an alert to potcntial electric activity. 

• 	 Typically, when tbunder and/or lightning are observed, a 3D-minute 
stand-down occurs to allow the stonn cell to pass the area. 

3l 
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o 	 If lightning or thunder is observed within the stand down period, 
the 30-minu1e time frame is extended until electrical activity 
ccuses. 

• 	 The Site personnel can monitor multiple sources to track 
developing potential for lightning. Thcse are the following; 

Doppler radar reports from the Internet 

National Weather Service radio reports 


• 	 Field crews are to immediately repmi any observations of lightning 
or thunder in their area to the SSO. 

• 	 Cease high profile work when sustained wind speeds of25 mph or 
wind gusts of 35 mph are observed and where wind ch ill is not a 
factor, i.e., greater thall 60or. 

• 	 Cease all 01 her land-based work when sustained wind speeds of 40 
mph or wind gusts of 4S mph are observed. 

• 	 Cease hOisting operations during moderate to heavy rain andlor 
snow fall events. Freezing rain is also cause for suspension of hoist 
use. 

• 	 An equivalent wind chill factor of -24 OF on the wind chill factor 
chart (below) wi!! tngger systematic shut down of all non­
emergency work activities. 

• 	 A tomado waming for the general area or county will result in a 
site work stoppage. Move immediately to a proper shelter until the 
threat has passed and the SS informs you it is safe to return . 

ra 	Wind Chill Chart (~
-.::.... 	 .,. 

" 
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2.3 Radiological Hazards nml Controls 

To date, radiological levels nre within background levels and do not present a 
problem. 

2.4 Biological Hazards and Controls 

2.4.1 Snakes 

Snakes typicatly are found in underbrush and tall grassy areas. If you 
encounter a snake, stay calm and look around; there may be other snakes. 
Turn around and walk away on the same path you used to approach the 
area. If a person is bitten by a snake, wash and immobilize Lhe injured 
area, keeping it lower than the heart if possible . Seek medical attention 
immediately. DO NOT apply ice, cut the wound, or apply a toumiquet. 
Try to identify the type of snake: note colo r, size, paUcms, and markings. 

2.4.2 Poison Ivy and Poison Sumac 

Poison ivy, poison oak, and poison SlUl1aC typically are found in bnlsh or 
wooded arcas. "llley are more commonly fowld in moist areas or along the 
edges of wooded areas. Become familiar with the identity of these plants. 
Wear protective clothing that covcrs exposed skin and clothcs. Avoid contact 
with plants and the outside ofprotective clothing. If sldn contacl,> a plant, wa<;h 
the area with soap and watcr immediately. If the reaction is severe or worsens, 
seck medical attention. 

2.4.3 Ticks 

Ticks typically are in wooded areas, bushes, tall grass, and blUSh. Ticks are 
black, black and red, or brown and can be up to Ij.,-inch in size. Wear tightly 
woven light-colored clothing with long sleeves and pant legs tucked into 
boots; spray only outside of clothing with pcrmcthrin or pemlanone and spray 
skin with only DEET; and check yourself frequently fol' ticks. 

If bitten by a tick, grasp it at the point of attachment and carefully rcmove 
it. After removing the tick, wash your hands and disinfect and press the 
bite areas. Save the removed tick. Report the bite to human resources. 
Look for symptoms of Lyme disease or Rocky Mountain spotted fever 
(RMSF). Lyme: a rash might appear that looks like a bull's-eye with a 
small welt in the center. R1V1SF: a rash of red spots under the skin 3 to 10 
days after the tick bite. In both cases, chills, fever, headache, fatigue, stiff 
neck, and bone pain may develop. If symptoms appear, seek medical 
attention. 
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2.4.4 	 Wasps, Bees ,lIld Other Stin gi ng Insects 

Wasps, Bee and other stinging insecis may be encountered almost anywhere 
and may present a serious hazard, pmtictJlarly to people who are allergic. 
Watch for and avoid nests. Keep exposed skin to a minimum. 

• 	 Carry a "Sting Kit "if you have had allergic reactions in the past and 
inuncdiatcly seek help if you arc stung. In severe allergic reaction 
cases, the time from 

o 	 Inform the SSO ifyou are allergic to wasp and bee stings. 

• 	 If a stinger is present, remove it carefuHy with tweezers. Wash and 
disinfect the wound, cover it, and apply ice. 

• 	 If you have never experienced an allergic reaction to a sting, do not 
assume you will not have one. Watch the sting area for an allergic 
reaction (excessive swelling, difficult breathi ng, light headed, de). 
Inform your supervisor and seek medical attention if a reaction 
develops. 

2.4.5 	 Blood Borne Pathogens 

Refer to the fo llowing SOPs: "Exposure Control Plan for Blood Borne 
Pathogens"; Clnd "Personal Protective Equipment". 

Exposure to blood borne pathogens may oecur when rendering first aid to 
a co-worker who has been injured and bleeding and/or through giving 
CPR. Exposure controls and personal protective equipment (PPE) arc 
required as specified in the SOP. 

Individuals who know they have an easily conununicab le disease shall 
discuss this condition, and the work they are expected to perform, with 
their med ical professional. These individuals must have specific written 
perm ission from their medical professional before reporting to the site to 
work, Hepatitis B vacci nation must be offered to eaeh employee before 
the person participates in a task where exposure is a possibility. 

2.4.6 	 Mosquitoes and West Nile Vil'us 

Human illness from West Ni le virus is rare, even in areas where the virus 
has been reported. On rare occasions, West Nile virus infection can result 
in a severe and sometimes fatal illness known as West Nile encephalitis 
(an innanunation of the brain). The risk of severe disease is higher for 
persons 50 years of age and older. 

Most infections 01" West Ni le encephalitis are mi ld , and symptoms include 
fever, headache, and body aches, occasionally with skin rash and swollen 
lymph glands, More severe infectio n may be marked by headache, high 
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fever, neck stiffness, stupor, disorientation, coma, tremors, convulsions, 
muscle weakness, paralysis, and rarely, death. The incubation period in 
humans (i. e., time from infection to onset of disease symptoms) for West 
Nile encephalitis is usually 3 to 15 days. [f symptoms occur, see your 
doctor immediately. 

You can reduce your chances of becoming ill by protecting yourself from 
mosquito bites . To avoid mosquito bites: 

• 	 Apply insect n:pellcnt containing DEET (N, N-diethyl-mcta­
toluamide) when yo u're outdoors. Apply sparingly to exposed skin. 
DEBT in high concentrations (greater than 35 percent) provides no 
aclditional protection. 

• 	 Spray clothing with repellents containing pcrmethIinJDEET since 
mosquitoes may bite through clothing. 

• 	 Read and follow the product directions whenever you use insect 
repellent, particularly if they contain permelhrin. 

• 	 Wear long-sleeved clothes and long pants treated with repellent 
and stay indoors during peak mosquito feeding hours (dusk until 
dawn) to further reduce your risk . 

2.5 	 Contllminants of Concern 

Refer to the following SOPs: "Personal Protective Equipment"; "Hazard 
Communication Program"; "Materials Handling Program"; and "General Safety 
Rules". 

Volatile organic compounds (I, I-dichloroethene, I, I-dichloroethane, I, 2­
dichloroethane, 1, 2-dichloropropane, benzene, methy l !elt butyl ether, methylene 
chloride, trichloroethene, vinyl chloride, and 1, 4·dioxane), and arsenic. 

Workers who have the potential to be in direct contract with the ground W(lter will 
be provided PPE in accordance with the referenced SOPs. 

2.6 	 Potential Routes of Exposure 

Refer to the fo llowing SOPs: 'Personal Protective Equipment"; "Respiratory 
Protection"; "Materials Handling"; and "General Safely Rules". 

The following are the primary rOlltes of exposure: 

• 	 Derma l: Contact with contaminated media. This route of exposure is 
minimized through proper use of PPE, as specified in the SOP. 

• 	 Inhalation: Vapors and contaminated particulates. This route of exposure is 
minimized through proper respiratory protection and monitoring. 
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Q Other: Inadvertent ingestion of contaminated media. This route should not 
present a concern ifgood hygicnc practices arc followed (e.g., wash hands and 
face before drinking or smoking). 

3.0 I'IlOACTIVE HEALTH & SAFETYPHOGRAM 

O&M, Inc. wi!! use a proactive approach to health and safety. Personnel arc expected to 
actively participate in the H&S program by ensuring they have the propcr PPE, tools and 
training prior to beginning a task and also by watch for unsafe conditions while they are 
working. 

Everyone has the authority to temporarily stop work 011 a task when they observe a 
situation that could result in inju ry to themselves, co-workcrs, equipment and/or property. 
When an unsafe situation exists, stop the activity and point out the problem. You are 
then expected to assist your co-workers in correcting the problem and then to notify the 
SSO, and Project Manager. Infonn the person you contacted what occulTed, and how it 
was corrected. Further in fonn thcm ifthere is a potential fo r the problem to reoccur. 

A proactive health and safety systems uses "tools" which allows all the workers to 
participate in the process. Tbe basic loss prcvention tools that will be used on this 
project to implement a proacti ve approach to health and safety on this project include: 

• Pre-Task Safety Meet ing 
• Loss and Near Loss Investigations 

3..1 Daily Pre-Task Snfety Meeting 

Daily safety meetings (also known as "Tailgate Safety Meeti ng") are brief safety 
and work orientation meetings held at the beginning of each shift. All project 
personnel a rc required to be in attendance, to review the applicable and required 
health and safety procedures, and to discuss any other important in formation 
regarding the task to be accompl ished. 

Typica lly, the safcty meetings are held between the crew supervisor and their 
work crews to focus on those tasks assigned, procedures to be fo llowed and the 
hazards posed to individual work crews. Usually each major work area wi ll hold 
its own safety meeting. If the need arises to ho ld a site-wide safety meeting, the 
crew supervisors w ill be informed of the meeting location and to direct their 
personnel to meeting. All site personnel are required to sign a safety meeting 
attendance form every day. 

3.2 Incident Investigations 

Incident Investigations shall be performed for the all O&M, Inc. incidents 
involving: 

• Person injuries/illnesses 
• Equipment/property damage 
• Spi lls, regulatory violations 
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• 	 Motor vehicle accidents 

The eause of incidents are similar, so by identifying and correcting the causes of 
near loss causes, futu re loss incidents may be prevented. The following is the 
Incident Investigation Process: 

• 	 Gather all relevant facts, focusing on fact-finding, not fault-finding, while 
answering the "who, what, when, where and how" questions. 

(I Draw conclusions supported by the facts (not opinions), pitting those fac ts 
together into a probable scenario. 

• 	 Determine incident root cause(s), which arc basic causes on why an unsafe 
act/condition existed. 

• 	 Develop and implement solutions, matching all identified root causes with 
solutions . 

• 	 Filed follow-up on implemented corrective active action to confi rm 
solution is appropriate. 

The Project Manager shall perfonll an investigation, as soon as practical after 
incident OCCUll'enCe during the day of the incident, for Incidents that occur on the 
project. t\ prelimi nary report shall be submitted to the Project Manager within 24 
hours of when the inc ident occurs. 

4,0 	 Project Organization and Personnel 

4.1 	 O&M, Inc, Pl'oject Personnel 

The following personnel have been assigned to the W. R. Grace Site 111 the 
following capacity: 

Employee Name Office Responsibility M obile Phone 
Number 

David Fuerst O&M, Inc. Project Managcr 865-804-6314 

Anton Plaines O&M, Inc . Project Engineer 727-743-2829 

Valerie Rule de rnaximis, 
inc. 

Corporate Safety Offlccr 865-691-6254 

James Remotti O&M, Inc. SSOlTcchnician 860-883-3798 

Jim Champa O&M, Inc. Assistant SSOrrcchnician 860-614-4690 

4.l.l O&M, Inc. Employee Responsibilities 

The site workers are to be compliant with state and federal hazardous 
waste operations requirements for hazardous Waster Operations 
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(HAZWOPER). This would include, but not be limited to, 40-hour in itial 
training, 3~day on-the-job experience, and ~qlour annual refresher training. 
Certain tasks (e.g., contined-space entry) and contaminants (c.g., lead) 
may require additional training and medical mon itoring. 

Employees designated "Supervisor" will have completed the required 
training, and have documented requisite field experience. All workers 
who are currently certified by the American Red Cross, or equivalent, in 
firs t Aid and CPR (FA-CPR) are requested to provide a copy of their 
training to their supervisor. A list of FA-CPR trained personnel will be 
posted in each treatment building. 

At least Olle FA-CPR designated employee must be present during tflsks 
performed in exclusion or decontamination zones. 

Pregnant females are required to inform the Project Manager. 
Additionally, these workers must obtain a physician'S statement of the 
employee's ability to perform hazardous activities before being assigned 
fieldwork. 

Each worker is responsible for the following perfommnce oqjectives: 

• 	 During allY task, employees must consider the possible effects of their 
actions on themselves and others and take appropriate protective 
mcasurcs. 

• 	 Complete a health and safcty orientation prior to being authorized to enter 
the project work areas 

• 	 Employees are required to review, be familiar with, and adhere to site­
specific jobsite health and safety plans, procedures, practices, precautions, 
and pennits. 

• 	 Use only safe means of acee!'iS to and from work areas. 

• 	 Perform work in a safe manner and produce quality results; complete work 
without injury, Wness, or property damage. Report to your supervisor any 
observed defects beyond your ability to repair. 

• 	 Use the right tool or equipment for the job. 

• 	 All disruptive activities, such as horseplay, practical jokes, etc., are 
forbidden. 

• 	 Practice good housekeeping and keep your work area clear of debris and 
extra tools. At the end of each phase of work, return all tools and excess 
material to proper storage areas. Clean up all debris as work progresses. 
Each employee is responsible for keeping their work areas clean. 



O&M, INC. 	 HEALTH AND SAPETY PLAN 
DRAFT 0 

o 	 The employee is responsible for wearing appropriate personal protective 
equipment in operations where there is exposure to hazardous conditions, 
or where need is indicated to reduce hazards. Hard hats, safety shoes, high­
visibility safety vests and safety glasses will be worn at all times within 
designated work areas on-site. 

• 	 I-Iearing protection will he worn in when sound levels may exceed 85 
decibels. A practical test to determine if hearing protection is needed is if 
yOll cannot easily hear a person speaking to you in a nonnal conversational 
voice from 2 feet away then you need to use hearing protection. 

4.1.2 	 I'rogrcssivc Discipline Po licy 

All O&M, Inc. individuals associated with this project must work in an 
irliury-frce and drug-free environment. All personnel must comply with 
the project HSP, O&M, Inc. policies and procedures, any project-specific 
safety requirements. 

Safety ill(ractiOftS 

Any noncompliance with the project HSP procedures and other project­
specific safety requirements will be considered safety infractions. These 
will include, but will not be limited to: 

• 	 Vio lation of establ ished safety rules, regulations, codes or other 
requirements. 

• 	 Poor housekeeping. 
• 	 Failure to report on-the-job injuries or unsafe conditions, and 
• 	 Failure to wear the appropriate personal protective equipment. 

Illtolerahle Offenses 

Into lerable offenses and actions will include, but will not bc limited to, the 
following; 

• 	 Any manager, sltpervisor, foreman or other person in charge of the 
work being performed who requires, requests, asks, threatens with 
their job, allows, or condones employees to work in or around 
unsafe acts or conditions 

• 	 Any t:mployee, supervisor, or manager who knowingly falsifies any 
investigative documents or testimony involving an investigation 

• 	 Any employee, supervisor, or manager who openly exhibits 
disregard, defiance, or disrespect for the safety program 

• 	 Any employee, supervisor, or manager who engages in a physical 
altercatiun (fight) and or who engages in physical or emotional 
intimidation of co-workers . 

• 
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• 	 Any sllpervisor, foreman 01' manager who fails to keep sufficient 
and accurate records of their work activities, materials handled and 
used and/or related process data. Your records must show what 
activities occurred, equipment being used, processes the crew 
were operating, problems encountered, etc., in the event of an 
incident, accident or illness. 

• 	 Any employee who violates established safety tUles, regulations, or 
codes that endanger themselves or other employees. 

• 	 Any employee, supervisor, or manager fa iling to comply with the 
Project Manager, or any and all federal, stale, or local safety laws 
and regulations that creates the potential for serio LIS or costly 
conscqllcnccs. 

• 	 Any employee who commits repeated minor offenses and shows a 
lack of responsible effort to conect these offenses. 

Ellforcem ent and D;sciplille 

This policy will be thoroughly reviewed with each employee during the 
employee health and safety orientation. All personnel wi!! indicate their 
review of the Project Manager and project rules by signing the employee 
signoff Conn. 

S(Itely i nfractions 

Safety in fractions will be handled as follows: 

• 	 First Offense-Employee will receive a verbal warning. 
• 	 Second Offense-Employee will receive a writtcn warning and a 

2~day suspension without pay. 
• 	 Third Offense-Employee will be discharged. 

intolerable OUem'es 

This project will practice zero tolerance for intolerable offenses. Those 
indiv iduals found participating in such offenses will be: 

• 	 Receive a written waming containing conditions for I'ehtming to 
work along with being suspended from work for 3 days without 
pay, or 

• 	 Inunediately discharged and not allowed to return 

4.1.3 	 VI'ug~li'I'CC Workplace 

O&M, Lnc. does not tolerate illegal drugs, or any use of drugs, controlled 
substances, or alcohol that impairs an employees work pcrfonnance or 
behavior. O&M, IllC. employees shall not be involved in any manner with 
the unlawful manufacture, distribution, dispensation, possession, sale, or lise 
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of illegal drugs In the workplace. Any violation of these prohibitions may 
result in discipline or immediate discharge. All employees wil l be subject to 
post·incident testing in the event of an accident and/or injury requiring 
medical attention. 

4.2 	 FichJ Team Chain of Command and Communication Procedures 

4.2.1 	 Project Manager 

Project Manager (PM) 

David Fuerst 

Phone: 865-691-6254 

Cell Phone: 865-804-6314 


The Project Manager (PM) is responsible for providing adequate resources 
(budget and staff) for project-speci fic implementation ortbe H&S process. 
The PM has overall management responsibility fo r the project. The PM 
may explicitly delegate specific tasks to other staff, as described in 
sections that follow, but retains ulti mate responsibility for completion of 
the followi ng in accordance with this document: 

• 	 Incorporate standard terms and conditions, and contract·specific 
roles and responsibilities in contract and subcontract agreements 
(including flow·down requirements to lower· tier subcontractors). 

• 	 Select safe and competent subcontractors. 

• 	 Obtain, review, and accept or reject subcontractor pre·qua lification 
questionnaires. 

• 	 Ensure that acceptable certifLcates of insurance, including O&M, 
Inc. as named additional insured, arc secured as a condition of 
subcontract award . 

Incorporate H&S information in subcontract agreements, and ensure that 
appropriate site·specific safety procedures, training, and medical monitoring 
records are reviewed and accepted prior to the start of subcontractor's field 
operations. 

• 	 Maintain copies of subcontracts and subcontractor certificates of 
insurance, bond, contractor's license, training and medical 
monitoring records, and site·spccific safety procedures in the 
project file accessible to site personnel. 

• 	 Provide oversight of subcontractor practices per the sitc·spccific 
safely plan. 

• 	 Manage the site and interface with third parties Ll1 a manner 
consistent with contract and subcontract agreements. 

" 
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• 	 Ensure that the overall, job-specific, H&S goals are fully and 
continuously implemented. 

4,2.2 	 Corporate Health and Slifety Officer 

Valerie Rule 
Phone: 865-691 -5052 or cell 865-388-5425 

The Corporate HS&E manager is responsible for the following: 

• 	 Review and accept or reject subcontractor training records and site­
specific safety procedures prior to st<lit of subcontractor 's field 
operations. 

• 	 Assist with program implementation as needed. 

• 	 Provide technical support. 

• 	 Conduct H&S audits. 

4.2.3 	 Site S~fcty Officersn'ecbnicians 

James Remotti 

Phone (cell): 860-883-3798 


Jim Champa 
Phone (cell): 860-614-4690 

The SSO/Technicians are responsible for the foHowing: 

• 	 Verify that the project is conducted in a safe manner, 

• 	 Verify that the HSP is current and amended when project activities 
or conditions change. 

• 	 Verify team members and subcontractors read the !-ISP and sign 
the Employee Signoff Form, prior to commencing field activ ities, 

• 	 Verify and document team members have completed any required 
specialty trai11ing (e.g., fall protection, confined space entry) and 
medical surveillance. 

• 	 Verify compliance with thc requirements of the HSP and 
app licable subcontractor health and safety plan(s). 

• 	 Act as the project "Hazard Communication Coordinator" and 
perform the responsibi lities outlined in the HSP. 

• 	 Act as the project "Emergency Response Coordinator" and perform 
the responsibilities outl ined in the HSP. 

" 
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e 	 Verify thl"lt safety meetings are conducted and documented in the 
project file as needed throughout the course of the project (e.g., as 
tasks or hazards change), 

• 	 Verify that project health and safety forms and permits arc being 
used as outlined in the HSP. 

• 	 implement Drug-Free Workplace Policy. 

• 	 Ensure that programs arc effectively functioning to prevent and 
control hazards on the project. 

4.2.4 	 O&M, Tnc. Subcontractors 

Subcontractors arc responsible for the health ond safety procedures 
specific to their work, and are required to submit these procedures to 
O&M, loe. for Ollr records before the stm1 of field work. Subcontractors 
mllst comply with the minimum standard established by this HSr. 

O&M, Inc.'s oversight does not rel ieve subcontractors of their 
responsibility for effective implementation and compliance with the 
established p]<lI1(s) and applicable federal and state safety regulations. 

O&M, Inc. personnel should continuOllsly endeavor to observe 
subcontnietol"s' safety pel"fonnanee. This endeavor should be reasonable, 
and include observing for hazards or unsafe practices that are both readily 
observable and occur in common work areas. O&M, Inc. is not respons ible 
for exhaustive observation for hazards and unsafe practices. In addition to 
this level of observation, the SSO is rcsponsible for confirming, via 
observation, subcontractor compliance the subcontractor's safety plan and 
applicable practices defined in this I-ISP. 

Hcalth and safety related communications with O&M, Inc. subcontractors 
should bc conducted as follows: 

• 	 Brief subcontractors on the provisions of this plan, and require 
them to sign the Employee Signoff FOIID. 

• 	 Request subeontractor(s) to brief the project team on the hazards 
and precautions related to their work. 

• 	 When apparent non-compliance/unsafe conditions or practices are 
observed, notify the subcontractor safety representative and require 
COlTeclive action. The subcontractor is responsible for detennining 
and implementing necessary controls and corrective actions. 

• 	 When repeat non-compliance/unsafe conditions arc observed, 
notify the subcontractor safety representative and stop affected 
work until adequate cOlTective measures are implemented. 
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• 	 When an nppmcnt inuninent danger exists, immediately remove aU 
affected employees and subcontractors. Notify subcontractor's 
sarety represcnt<ltive, and stop affected work until adequate 
corrective measures are implemented. Notify the SSO and/or, 
Project M;;mager as appropriate . 

• 	 Document all significant verbal health and safety related 
communications in project field logbook, daily reports, or other 
records. 

S.II 	 PERSONAL J'IIOTECTIVE EQ UIPMENT (PPE) 

Refer to the following SOPs: "Personal Protective Equipment"; "Re::;piratory 
Protection "; and "General Safety Rules". 

PPE Specifications n 

T~ls l{ Level Body Head Respirat 
or h 

General site entry D Work clothes - no shorts; ANSI Z89 -approved None 

Surveying 

Observation of material 
loading for off;;ite 
d isposal 

Oversight of remediation 
and construction 

ANSI Z41- appro ved work 
boots; work glove and 
leather work gloves for 
handling metal , 
loadinglw1loading 
equ ipment, and any sharp 
objects. 

Hardhat e 

ANSI Z87 ­
approved Safety 
glasses with side 
shields 
II· . d. caring protectIOn 

requi red 

Construction-related Personal Flotation Device 
activities (PFD) 
Work activities adjacent 
tolover watcr 

Ground water (rcalment 
without contact with 
media 

D Work clothes - no shorts; 
ANSI Z41-approved work 
boots; work glove. 

ANSI Z89 -approved 
Hardhat C 

ANSI Z87­

None 
required 

approved Safety 
glasses wi th side 
shields 

Hearing protection d 

Ground water treatment 
with contact with media 

Modi fi ed 
D 

B{) dy: Proshield-2 Tyvek® 
coveralls or similar (must 
protect for PCB contact 
hazard) and non-slip 
protecti ve (steel toe) 
footwear or mbber steel -toe 

ANSI Z89 -approved 
Hardhat C 

ANSI Z87 ­
approved Safety 
glasses with side 
shields 

None 
required 

" 



O&M, mc. HEALTH AND SAFETY PLAN 
DRAFT 0 

over boots 

G loves: Surgical-style 
nitrile gloves and or nitrile 
gloves, Leather gloves over 
nitrile surgical gloves for 
handling equipment. 

Face Shield ­
required for 
decontamination of 
equipment and any 
"aggressive" work 
operations where 
employee may be 
splashed in the fact! ) 

Hearing protection d 

Reasons for Upgrading 01' Downgrading Level of l'l'otcction 

Upg rade Downgrade 

• 	 Req uest from individual performing tasks. 

• 	 Change in work tasks that will increase contact or 
potential contact with hazardous materials. 

• 	 Occurrcnce or likely OCCUtTence of gas or vapo r 
emiSSIOn. 

• 	 Known or suspected presence of dermal hazards . 

• 	 Action levels are exceeded. 

• New infOlmation indicating that situation 
is less hazardous than originally thought. 

• Change in site conditions that decrease 
the hazard. 

• Change in work task that will reduce 
contact with hazardous materials. 

a Modifications are as ind icatcd. O&M, Inc. will prov ide PPE only to O&M, Inc. employees. 

b No facial hair that would interfere with respirator fit is permitted. 

c Hardhat and splash-shield areas are to be determined by the SSO. 

d Ear protection should be worn when conversations cannot be held at distances of 3 feet or less without 

shouting. 

e Performing a task that requires an upgrade to a higher levcl of protection (e.g., Level 0 to Level C) is 

permitted only when the PPE requirements have been approved by the SSO. 


6.0 H&S MONITORJNG AND SAMPLING 

Real-time worker safety air mon itori ng and sampling is 110t anticipated to be required 
during this project. However, should the need arise due to unforeseen events, the 
appropriate air sampling parameters will be identified, a supplement to this I-ISP 
prepared, and a monitoring plan will be implemented. 

7.0 DECONTAMINATION 

Decontamination is not ant icipated to be required. 

8.0 SITE-CONTROL PLAN 

8.1 Site-Cootrol Procedures 

Refer to the following SOPs: "Safety Meeting Program"; "Hazard 
Communication Program"; and "GeneraJ Safely Rules". 
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• 	 The SSO will conduct u site safety briefing with pcrsolU1c] before each 
ncw field activity andlo r as tasks and site conditions change. 

• 	 Topics for briefing on site safety: genera! discllssion of Health and Safety 
Plan, site-specific hazards, locations of work zones, PPE requirements, 
equipment, special procedures, emergencies. 

• 	 The SSO records attendance at safety briefings in a logbook and 
documents the topics discussed. 

o 	 Post the OSHA job-site poster in a central and conspicuous location in 
accordance with OSHA requirements. 

• 	 Establish onsite communication consisting of the following: 

Line-of-sight and hand signals 
Air horn 
Two-way radio andlor cellular telephone 

• 	 Establish offsitc communication. 

• 	 Estab lish and maintain the "buddy system." 

• 	 The SSO is to conduct periodic inspections of work practices to determine 
the effectiveness of this plan . Deficiencies are to be recorded in the 
logbooks, discussed with the activity supervisor and appropriate 
corrections implemented. 

8.2 	 Hazwopcr Compli~lIlcc 

Refer to the foHowing SOPs: "Hazard Communication Program"; "Personal 
Protective Equipment". 

Certain parts of the site work arc covered by state or federa l i-Iazwoper standards 
and therefore requi re training and medical monitoring. Potentially, Hazwoper 
tasks might occur consecutively or concurrently with respect to non-Hazworer 
tasks . Non~Hazwoper-trained personnel (typically office support staff) must be 
trained in accordance with applicab le state and federal OS HA requirements. 

• 	 In cel1ain occurrences (e .g., chemical or fue l spill) , air sampl ing, in 
addition to real-time monitoring, must con fi lm that there is no exposure to 
gases or vapors in the work area before non-Hazwopcr-trained persorulei 
are allowed on the site and/or whi le non-Hazwoper-trained staff is 
working in proximity to Hazwoper activit ies. Other data may be req uired 
to document that there is no potential for exposure. The Project Manager 
must approve the interpretation of these data. 

• 	 When non-I-Iazwoper-traincd personnel are at risk of exposure, the SSO 
must post the exclusion zone and inform non-Hazwopcr-trained personnel 
of the fo llowing: 
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Nature of the existing contamination ;:md its locations 
Limitations of their access 
Emergency action plan for the site 

• 	 When exposure is possible, non-Hazwopcr-tra ined personnel must bc 
removed from the site until it can be demonstrated that there is no longer a 
potential for exposure to health and safety hazards. 

9.0 	 EMERGENCY PLAN 

This section outlines the Plan to be followed in case ora site-wide emergency. 

9.1 	 Pre-Emergency Planning 

The SSG performs the applicable pre-emergency planning tasks before starting 
field activities and coordinates emergency rcsponse with onsite parties, and local 
emergency service providers (as appropriate). 

• 	 Review the facility emergency assembly locations for each major 
opcrntional area. 

• 	 Determine what onsite communication equipment is available (e.g., two­
way radio, cell phones). 

• 	 Determine what offsite eommlmication equipment is needed and its 
location (e .g., nearest telephone, ceU phone). 

• 	 Contirm and post emergency telephone numbers, evacuation routes, 
assembly areas, and route to hospital; communicate the information to 
onsite personnel. 

• 	 Treatment bllildings: Post "Exit" signs above exit doors, and post "Fire 
Extinguisher" signs above locations of extinguishers. Keep areas ncar exits 
and extinguishers clear. 

• 	 Establish a clear and simple protocol to communicate if or when, there is 
an emergency (e.g., shouting "Mayday at WTP" on the radio). 

• 	 Inform emergency room supervisol's and the chief of the local emergency 
response tcam(s) that site work has resumed ambulance access points and 
the potential types of site emergencies. 

• 	 Check site emergency equipment, supplies, and potable water arc present 
andlor functional. 

• Communicate emergency procedures to the workers for personnel injury, 
exposures, fires , explos ions, and releases . 

• 
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• 	 Supelvisors are to rehearse the emergency response plan before site 
act ivities begin, including a "practice run" by driving the route to the 
hospital. 

• 	 Brief new workers on the emergency response plan. 

• 	 The SSO wiH evaluate emergency response actions and initiate appropriate 
follow·up actions. 

• 	 Throughout the project, review changes in site conditions, ensite 
operations, and personnel in relation to emergency response procedllres. 

9.1.1 	 Site Comruuniclltiolls 

• 	 Post emergency numbers near the Site telephones and in all field 
vehicles. 

• 	 Ensure that persOlmeJ work under the use of a "buddy" system. 

• 	 Furnish selected personnel (typically supervisors) with two· way 
radios. 

• 	 Each major subcontractor shall assign a person who shall report 
directly to the O&M, Tnc , Safety Officcr. This person shall be 
responsible for keeping safety equipment and facilities clean and 
properly equipped and maintained for their personnel and for their 
subcontractors. This person may, most likely, perform other duties 
for the contractor, but the first priori ty shall be maintenance of 
protective equipment and the personnel decontamination area. 

9.2 	 E mergency E quipment and Supplies 

The locations of emergency equipment will me marked on the site map. 

Emergency Equipment lind Supplies 	 Location 

Two 20-Jb fire extinguishers (ABC type dry Each treatment building 
chemical) 

First aid kjts Each treatmcnt building 

Portable Emergency Eye Wash Each treatment building 

I-Iand held emergency Air Horns SSOrrccbnician 

Blood borne· pathogen kit Each treatment building 

9.3 	 Incid ent R esponse 

In fires, explosions, or major chemical releases (spills), actions to be taken include 
the following: 

" 
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• 	 Shut down operations and evacuate the immediate work area. 

• 	 Notify appropriate response personnel. 

• 	 Account for personnel at the designated assembly area(s). 

• 	 Assess the need for site evacuation, and evacuate the site as warranted. 

Instead of implementing a work area evacuation, note that small fires or spills 
posing minimal safety or health hazards may be controlled. 

9.4 	 Emergency Medical Treatment 

The procedures listed below may also be applied to non-emergency incidents. 

Injuries and illnesses (including overexposure to chemicals or fuels) must be 
repOIted to the SSO and Project Manager. If there is doubt about whether medical 
treatment is necessary, or i f the injured person is reluctant to accept medical 
treatment, contact the SSO and Project Manager. 

• 	 If appropriate, notify emergency response authorities: 

• 	 Police!FirclAmbulance · 911 

• 	 Police (Routine) 978-264-9638 

• 	 The SSO, and/or Project Manager wi ll assume charge during a medical 
emergency until the ambulance arrives or until the injured person is 
admitted to the emergency rool11. 

• 	 Secure the cause of the injury, if possible, to prevent further injUly andlor 
injury to others. REMEM BER: lifesaving, fi rst aid andlor medical 
treatmcnt take priority over cverything elsc. 

• 	 Initiate fi rst aid and CPR where feasible. 

• 	 Get medical attention immediately. 

• 	 Perform decontamination where appropriate and feasible. 

• 	 Make certain that the inj ured person is accompanied to the emergency 
room, preferably by his/her crew supervisor 

• 	 When communicating the emergency medical professional, slate your 
name and telephone number, the name of the injured person, the extent of 
the injury or exposure (if known), what caused the injury (if known) and 
thc on-site location where the injury OCCUlTed. 

• 	 Report incident as outlined in this HS P. 

9.5 	 Evacuation 

• 	 EvacU<ltion routes and assembly areas (and alternative ralites and assembly 
arcas) are required for each major operational. 

<s 
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• 	 Evacuation route(s) and as::;embly area(s) will be designated by tht: SS 
based 011 infol11Ultion fOfm the various crew supervisors before work 
begins. These rolltes and arcas will he posted at each major operational 
area. 

• 	 Immediately upon hearing the emergency signal for evacuation, all 
personnel will shut down their equipment (if any) and assemble at the pre­
determined location for their operational area. 

o 	 The SSO is to con finn all of their persOimel are present and accounted for 
in their assembly area before performing any other task. 

• 	 'fhe SSO, Project Manager and/or a "buddy" will remain on the site after 
the site has been evacuated (if safe) to assist local responders and advise 
them of the nature and location of the incident. 

• 	 A designated person will account for personnel at alternate assembly 
area(s), (ifany established). 

o 	 The SSO, Project Manager will document the incident as soon as possible 
after it OCCllrs and submit a report to the Project Manager. 

9.6 	 EVllcuation Signa ls 

Non-verbal signals are often necessary to communicate in emergency situations. 
The project will use the sigllalmcthods listed in this table duri ng evacuations. 

Signlll 	 Meaning 

Grasping throat with hand Emergency-help me. 


Thumbs up OK; understood. 


Grasping buddy's wrist Leave area now. 


Continuous sounding of horn Emergency; leave site now. 


9.7 	 Incident Notification and Rcporting 

o 	 All personnel are to inullcdiatcly notify the ir Project Manager in the evenl 
of an incident, seriolls illness, fire, sp ill, accident, injury, or loss. 

fI for O&M, Jnc. work-related injuries or illnesscs, the injury/illness report 
must be completed within 24 hours of incident. 

• 	 Notify and submit reports to client as required, 

" 
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DIRECT IO NS: 
To: HOSPITAL 

157 Union Street 

Marlborough, fvlA 01752 

fROM: 50 INDEPENDENCE ROAD, ACTON, MA 

~ 50 J~e~=~'.~.C~~ Midd~.~X. ~~9~::.~.01:~~__.__. . 

1. 	 1<oI>d o"ulhWU I on Indopon<:"onco Rd loward AJ..~ ot c,,,,.. InQ 60 (l2 rrl 
1010l Q.2 rN 

goO. 7"~ 
lotol 1.0 rrIAboIJt 2 "' ~". 

3. 	CorJ roe o"io Coneor' 51 9OO.g mI 
to\al 1.0 rri 

;II 4. SOo;t/llllgM ~I S~mm., 51 	 \l<>t.1m1 
I 	 ....bout ~ ""'" t<..12.~ rrl 

5. eoot ...... onl<> ~om.ol<ltt!cun 51 go 0.4 "" 
1.- .1 3.3 rrI 

@ 6 T\r~ ' IOh l a1 G'''' 1 RdlMA·117 W/MA· ~2 'II 	 go 1.1 /TIl 
AbooA 2 rrn 	 IOla l ~A '" 

@ 1. Turn I.U at GI . ..Ondal. RdIMA·n 'II 	 go 3.7 rrl 
ConIruo to '01~ "'A·52 W tot~e. 2rrl 
About 7 mins 

@ 8. T ... n ,Ighl al MA· ~2 WIMaln 51 	 go 1.6 m 
Aboullmno 	 tOl8! a.7 m 

9. 	At ttJo ('ame clrtk>. 1,1<,ltMo l,<I 0,"" onlo "'.....as SlWa$hlnglon 51 ~o3.0 rri 
COOi_lo Jolkrw "'''·85 S iOlalt2.1m@ 	 -,­r- Ill. 	 r ..." 'lgM at UnIon St go 0.3 iii 

0",1...1"" w.1 be on U>. right lO!1'i 13.0 n~ 


AboUI1 rrin 


<f 1 ~7 Urion St. M;rlborot.gh. lilA 017~2 

10.0 	 SECURITY PLAN: 

The purpose of this security plan is to provide security and fac ilities to protect the work 
sites from unauthorized entry, vandalism, and theft. A security program will be initiated 
at the time of resumption of major site activities and will be maintained throughout 
operation of the facility. 

10.1 Sccudty Components aDd Rcquil'cd Actions 

• 	 No trespassing signs will be posted as appropriate. 

• 	 Allow entrance only to authorized persons/vehicles with proper 
identification. 

• 	 Maintain a log of workers and VIsitors. Include date, name, add ress, 
company employed by, company/person visited, time in and time out for 
each person, and record of deliveries and security incidents. 

• 	 Do not allow cameras on the work site or photographs to be taken except 
with prior written approval ofO&M,lne. 

http:M;rlborot.gh
http:iOlalt2.1m
http:9~::.~.01
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• 	 Ir unauthorized personnel are observed on the sile, notify the Site 
Supervisor. Request the supervisor contact the appropriate Jaw 
enforcement officials if the situation requires assistance or legal action. 

• 	 Visitors to the work site will always be escorted and will be requircd to 
adhere to the requirements orthe HSP. 

10.2 Entrance and Traffic Control Procedures 

G 	 Access to the work areas will be denied for persons who do not have 
proper identification and tmining. 

• 	 Each subcontractor is to maintain a list of persons authorized for work area 
entry. The list will be avai lable on request to the Site Supervisor. 

• 	 Require that all persOimel, including regulators, O&M, Inc. employee:>, 
lower-tier contractors, suppliers, vendors and visitors having accesS to the 
work areas sign in and sign out at the treatment bllilding(s). 

• 	 Control vehicle traffic on and through the work areus to provide safe and 
efficient operations. 

• 	 Regulate parking areas to prevent unrestricted entry to and exit from the 
work areas. 

• 	 AI! employees are instructed to immediately rcport suspected security to 
the Site Supervisor. 

J 0.3 Security Measures for Operatio n of the Containment Facility 

Securi ty measures have been, or will be, implemented to prevent accidents, 
injuries, vandalism, then, and tampering arising from improper or unauthorized 
entry of work areas. 

11.0 	 API'ROVAL 

This site-specific Health and Safety and Plan has been written for use by O&M, Inc. only. 
O&M, Inc. claims no responsibi lity for its usc by others un less that use has been specified 
and defined in project or con tract documents. The plan is written for the specific site 
condi tions, purposes, dates, and personnel specified and mllst be amended if those 
conditions change. 
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11.1 Original P lnn 

Approved By: 

LV_~ 
Date: /1- r-6 7' 

_ _____________ ______________________ 

11.2 Revisions 

Rev isions Malic By: Date: 

Revisions to Plan: 

Revisions Approved By: Date: 

51 



I EMPLOYEE SIGNOFF FORM 
Health and Safety Plan 

The O&M, Inc. project employees and O&M, Inc. subcontractors (and lower tier subcontractors) listed 
below have been provided with a copy of this i-ISP, have read and understood it, and agree to abide by 
its provisions (including drug testing and disciniine I2rotocols). 

Project Name: W. R. Grace Superfund Site ~ Acton, MA Project Number": 

EMPLOYEE NAME 

(Please print) EMPLOYEE SIGNATURE COMPANY DATIC 



STANDARD 


OPERATIONAL 


PROCEDURES 




O&M, Inc. 


EXPOSURE CONTROL PLAN FOR BLOOD BORNE 

PATHOGENS 


I. 	 PURPOSE 

A. 	 To provide a program for minimizing the exposure and infection of lor O&,IA, Inc. employees, 
from blood borne pathogens that may be ellcounlcr~d dming employment. The intent ofthis 
poJi:.:y is to e[iminale any transmission of blood borne pathogens. This protocol stresses the 
concept of un iversal precautions and tbe fuliusc of personal protective equipment whenever 
possible. Any employee infected by a particularly virulent form of a disc[lse, that is easily 
communicable, shall be barred access 011 to the site until cleared by a healthcare professional, 
(i.e., Medical Doctor). Examples of sllch diseases arc, but not necessarily limited 10: 
Tuberculosis, Meningitis (airborne), etc. 

II. 	 SCOPE 

This policy applies to all applicable employees involved in an exposure inciuent at O&JH. Inc. 

Ill. 	 REFERENCES 

A. 	 OSHA standard 29 CFR 1910.10]0. 
B. 	 O&}.4, Inc. Personal Protective Equipment SOP 

IV. 	 DEFINITIONS 

Blood borne Pathogens means pathogenic microorganisms that arc present in human blood and can 
calise disease in humans. These pathogens include but arc not limited to, hepat itis B virus (HEY) and 
human immunodeficiency virus (HIV). 

Exposure Inc ident means a specific eye, mouth, other mucous membrane, non intact skin, or parental 
contact with blood or other potentially infectious materials that result from the performance of an 
employee's duty. 

Parcntal means piercing mucous mcmbranes or the skin barrier through such events as needle sticks, 
human biles, cuts, and abrasions. 

Universal Precautions is an approach to infection conlTOI. According to the concept of Universal 
Precautions, all human blood and certain human body fluids are treated as ifknown to be infectious 
for l·UY. HBY, and other blood bome pathogens . 

First Aid Provider is a person(s) operating on an emergency response basis that has been trained ill 
basic First Aid and CPR ski!ls. 



V. 	 PROCEDURE 

A. 	 Areas of Potential Exposure 

I . 	 First Aid response anywhere on 0&,'1,-1. inc. jobsilcs or facilities. 

2. 	 Emergency response involving human tissue, blood, feca1 materia! and :l1ly items 
which may have COin\.: in contact with the same. 

B. 	 Persons with reasonable potential for (,'(posure to blood borne pathogens. 

Persons operati ng on an emergency response b<lsis that have been trained in basic 
First A id and C PR skills. 

2. 	 Any employee responding on a "Non Mandatory" basis to a medical emergency. 

3. 	 Any employee responding to a project involving any item which may have had 
exposure to blood bome materials. 

C 	 IJlfection Control 

I. 	 Gcncral-U nivcrsal precautions 

a. 	 General-Un iversal precautions shall be observed by employees at O&M. Inc. 

b. 	 All bodily fluids shall be considered potentially infectious materiaL~. 

2. 	 Hand washing fac ilities 

a. 	 Whenever normal hand washing facilities a rc not feasible, O&M. Inc. shall 
provide either an appropriate antiseptic hand cleanser in conjunction with 
clean c loth/paper towels or antiseptic towelcttes. 

b. 	 Whenever these alternative hand cleansing materials arc utilized, the 
employee shall wash his or her hands with soap and running water as soon as 
possible. 

3. 	 Personal Protective Equipment (P PE) 

a. 	 Employees shall don gloves and safety glasses whenever contact wilh bodily 
fluids is likely. 

I. 	 Surgical and nitrile gloves are preferred because of tactile sensation. 
However, in extreme circumstances, latex and even PVC gloves 
may be substituted. 

b. Surgical masks shall be wom by First Aid prov iders whenever treating an 
employee with an in](::ctious disease. 



I, 	 1n extr~11le circumstances, a respirator or "dust mnsk" lJlay ht! 
substituted for a surgical mask. 

NOTE. When llsing a respirator, the person must be approved for 
resp irator usage . 

c. 	 In In:! unlikely event an emp loyee must be administered Cardiopulmonary 
Resuscitation (CPR) or artificial respiration, the First Aid provider shall use, 
whenever possihle, a one-way mask . 

D. 	 Reporting Procedures 

Any 0&;1,;/, Inc employee that is involved in an exposme incident must illlmdiate!y repot1 
the exposure 10 his/her supervisor. 

E. 	 Hcpatitis B Vaccinmion 

The Hepatitis I3 vaccination is o fferl.!d at no cost to employees at O&lvf, Inc. Also, iran 
O&,'vf, [nco employee is exposed to blood, saliva or any other infcctious materials, the 
Hepatitis B Vaccination should begin within 24-hours of exposure. It will be completed by 
three injections over a six-month peried , If the aforementioned employee declines Ihc 
vaccination they shall sign the Hepatitis B Vaccine Decl ination form (Attachment I) 

F. 	 Post Exposure Evaluation and Follow+up 

Followi ng a report of an exposure incident, O&M, Inc. sha!] make immediately available to 
the exposed employee a con Cidential Medical evaluation and follow-up, including at least the 
foll owing clements. 

I. 	 Documentation of Routes of Exposure and the circumstances under which the 
exposure incident occurred. 

2. 	 IJentification and documentation of the Blood status of the source individual, to 
determine l-IDV and HIV. 

3. 	 The exposed employee shall be informed of applicable laws and regulations 
concerning disclosure of the identity and in fectiOIlS st'ltus of Ihe source indiv idua I. 

4. 	 The exposed employee shall obtain a Healthcare professiona l's written opinion for 
post exposure evaluation and fo!!ow-up within 15 days oflhe evaluat ion . 

G. 	 Disposal of Infectious Materials 

I. 	 Disposal of sharps, sllch as needles, lancets, etc., shall be discarded as soon as 
possible in approvcd containers Ibut are closable, puncture resistant, leak-proof on 
sides and bottom and shall be color coded red and labeled with the Biohazard 
Symbol. 



2. 	 Any other in!t:ctious material that had been used ill treatment and Illust be discarded 
~hall be disposed of in a closable container that prevents leakage or spillage of the 
material and shall be color coded red and labeled with th~ Biohazard Symbol. 

II. 	 Training 

l. 	 1\ II fjeld employees of O&I\</. fllc. 

a. 	 Shull have train ing \ll the concept of general-universal precautions. 

b. 	 Shall have proper training in the use of personal protective equipment. 

I. 	 Tl1e trai ning shall encompass proper tls<lge <md disposal of used PPE. 

c. 	 Shall receive training all diseuses, modes of trans mission and related topics. 

2. 	 Field employees shall r~ceive additional training upon assignment to tasks or 
procedures that specifically incl ude oecllpational exposure to Blood borne Pathogens. 

a. 	 Add itiona ltraill ing shall be continuous as need dictates. T h is train ing shall 
be conducted on a yearly basis. 

b. 	 Records shall be maintained of a ll training sessions and occnpational 
exposure ror a period of employment plus 30 years. 

3. 	 All O&M, fnc. Employees. 

a. 	 Shall have access to a copy of O&M, Inc. 'Exposure control 
plan for Blood borne Pathogens 
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HEPATITIS B VACCINE DECLINATION 

I understanu thm due to my occupational exposure 10 blood or otiler potenti.111y infectious materials I may be at 
risk of acquiring hepal i1 is B virus (HBY) infection. 

I have been given the oppoltunit)' to be vaccinated with hepatitis B vaccine, at no charge to myself. However, 
[declinc hepatitis B vacc inat ion at this time. I understand that by declining this vaccine, [continue to be at 
fisk of acquiring hepatitis B, a serious disease. 

If in the future, should I decide that I want to be vaccinated with the hepatitis B vaccine, [ can receive the 
vaccinalioll at no c harge to me, but mllst notify the O&A'f. Inc. Safety Manager with a written request. 

Signature: ______________ Drlle: _______________ 

Witness 

Signature: Date: 




O&M, Inc. 

HEPATITIS B VACC INE ACCEPTAN CE 

Due to my potc:;:nlial occupational exposure to Hepatit is B, I have been offered the opportun ity by O&/vl. Inc. to 
receive the Hepatitis B vaccine. I understand the following information and requirements. 

I. 	 O&Al, Inc. wi!! provide the vaccinat ion at no cos!. 
2. 	 The vaccination is a series of 3 shots taken over a 5 to 6 month period. 
3. 	 Once I in it iate the vaccination process rwill complete the series ofinoculatiolls within the time frame 

noted. 

I agre;: to be vaccinated against the Ilepntitis B virus under the above information and conditions. 

Signature: ______________ Dnte: 

Print Name: 


Witness: ___ _ __________ _ _ 
 Date: 
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BURNING AND WELDING PROCEDURES 

I. 	 PURPOSE 

To provide a procedure to insure that burning and welding operations are perfuDned s;] Jciy in 
hazardous or potentially hazardous locations. 

II. 	 SCOPE 

This procedure applies to O&M, Inc. employees. 

III. 	 REFERENCES 

I\. 	 29 CFR 1910.252 Occupational Safety and Health Standard, Subpart Q, Welding, 
Cutting, and Brazing; Final Rule, dated Wednc::;day April 11, 1990 

IV. 	 PROCEDURE 

A. 	 Responsibility for Welding and Cutting 

I. 	 Management should: 

a. 	 recognize their responsibility fo r the sak usage of equipment on the 
job site; 

b. 	 establish approved areas for welding and cutting (as applicable); 

c. 	 establish procedures for approving the work to be done; 

d. 	 designate an individual to be responsible fo r authorizing operations in 
areas not specificaHy designed or approved for sueh process (said 
individual should be aware of the fire hazards involved); 

e. 	 arrange for the usc of any approved apparatu!\, such as torches, 
man ifo lds, regulators or pressu re reducing valves, and acetylene 
generators; 

f. 	 make sure that welders or cutters and their supervisors have been 
suitab ly trained in the safe operation of their equipment , the safe use 
of the process, and emergency procedures in the event of a fire; 
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g. 	 select only contractors who have property trained und experienced 
personnel and who have any awareness of thc magn itude of the risks 
involved; 

h. 	 advise all contractors about flammable materials or hazardous 
condit ions of which the conlmctors may not be aware. 

Supervisors shuuld: 

a. 	 be responsible for the safe candling of the welding Clnd cutt!ng 
equ ipment and for the safe work practices of the workers; 

h. 	 determine the combustible and flammable materials and hazards 
present or likely to be present in a work location; 

c. 	 protect combustibles from ignition by doing thc following; 

1. 	 Moving the work to a location free from dangerous 
combustibles, 

2. 	 If the work cannot be moved, having the combustibles moved 
to a safe distance from the work or having the combustibles 
properly shielded against ignition, 

3. 	 Scheduling the welding and cutting so that operations that 
might expose combustibles to ignition are not started during 
such work; 

d. 	 secure authori zation and post Hot Wo rk Permit from the Dcpm1ment 
Manager or the Production Supervisor (as applicable) prior to starting 
work; 

c. 	 make slire that employees secure their approval and conditions are 
safe before beginning work; 

f. 	 make sure that fire protection ancl extinguishing equipment is 
properly located at the sitc; 

g. 	 make sure that fire watches arc at thc site when necessary; 

h. 	 make a final chcck·up, one~halfhour aftcr the completion ofwelding 
and cutting operations to detect and extinguish possible smoldering 
fires, when fire watches have not been provided. 



3. 	 Welders and cutters should: 

a. 	 handle the equipment safdy and use it so as to not endanger lives and 
property; 

b 	 haw written approval from their Supervisor in the form of a burn 
permit beforc start ing to weld or cut; 

c. 	 only weld or cut where conditions are safe and only continue So long 
as conditions arc unchanged from those under which approval was 
granted. 

B. 	 Precautions 

I. 	 Welding or cutting shall not be pe!mitted under the followi ng conditions: 

a. 	 in unauthorized areas. 

b. 	 in the presence of explosive atmospheres (mixtures of flammable 
gases, vapors, liquids, or dllsts in the air) or explosive atmosphere 
that may develop inside uncleaned or improperly prepared drums, 
tanks or other containers, or equipment which have previously 
con tained such materials; 

c. 	 in areas near the storage of large quantities or exposed, readily 
ignitable mater ials . 

2. 	 Before weldi ng or cutting is permitted, the area should be inspected by the 
supervisor responsible for authorizing welding and cutting operations in that 
area. This supervisor should designate precautions to be followed in granting 
authorization to procecd, in the form of a written pClmit and should sign the 
permit or otherwise authorize the work and should verify that; 

a. 	 welding and cutting equipment to be used is in satisfactory operating 
condition and in good repair; 

b. 	 when combustible materials such as paper, wood, or texti le fibers are 
on th~ floor, the floor is swept clean for a radius of 3S feet. 
Combustible floors (except wood on concrete) should be kept wet, 
covered with damp sand, or protected by firewresistant shields. Where 
floors have bcen wet down, personnel operating arc welding or 
cutting equipment should be protected from possible shock; 

c. 	 where practicable, all combustibles are relocated at least 35 feet 
horizontally from the work site. Where relocation is impracticable, 



combustibles should be protected from flame-rcsistant covers. The 
edges of covcrs should be tight at the noor to prevent sparks from 
going under them. This precaution is also important at overlaps 
where severnl covers arc used to protect a large pilc; 

d. openings or cracks in walls, noors orducts within 35 feet of the work 
area are tightly covered to prevent the passage of sparks to adjacent 
areas; 

c. where cutting or welding is done near walls, paJ1itions, ceilings or 
roofs of combustible constmction, fire-resistant shields or guards arc 
used to prevent ignit ion. If welding is 10 be done on a melal wall, 
partilion, ceiling or roof, precautions should bc taken to prevent 
ignition of combustibles on the other side due to conduction or 
radiation, preferably by relocating combustibles. Where combustibles 
are not relocated, a fire watch on the opposite side from the work 
should be provided. Welding should not be attempted on a metal 
partition, wail ceiling or roof having a combustible covering, or on 
wall s or partitions of combustible sandwich-type panel construction; 

r. welding nr clitting on pipcs or other metal in contact with 
combustible walls, partitions, ceiling or roofs is not stal1cd if the 
work is close enough to cause ignition by conduction; 

g. fully charged and operabJe fire extinguisher(s), appropriate for the 
type of possiblc fire, are available at the work area; 

h. the work area must be adequately ventilated; 

l. vapors emitting from the worksite shall be exhausted through the use 
of fans or blowers; 

J. the person performing the welding, CUlling, or buming is using the 
appropriate safety gear, which may include gloves, sleeves, body, eye, 
hearing, and respiratory protection; 

k. nearby personnel are su itably protected from heat, sparks, slag, etc, 
and should not look at the we lding arc. This can be accomplished by 
either providing a welding shield or have all exposed employees wcar 
protective (tinted) glasses. 



3. Fire Watches: 

<1. 	 Arc required whenever such work is performed in locations where 
other than a minor fire may develop, or any of the following 
conditions exist: 

I . 	 apprt:t:iable combustible material in building constmctioll or 
contents closer than 35 feet to the point of opcmtions ; 

2. 	 an appreciable quantity ofcombustible material more than 35 
fect away but easily ignited by sparks; 

3. 	 wall or floor openings within a 35 foot radius which expose 
combustible materials in adjacent areas including concealed 
spaces in walls or floors; 

4. 	 combustible materials adjacent to the opposite side of metal 
partitions, walls, ceilings, or roofs which arc likely to be 
ignited by conduction or radiation; 

b. 	 have fire extinguishing equipment readily available and be trained in 
its use, including practice on test fires; 

c. 	 be familiar with facilities and procedures for sounding an alarm in the 
event of a fire; 

d. 	 watch for fire~ in all exposed areas, and try to extinguish them first 
only when obviously within the capacity of the equipment available, 
or otherwise sound the alarm immediately; 

e. 	 be maintained for at least a half hour after completion of welding or 
cutting operations to detect and extinguish possible smoldering lires; 
Waiting period may need to be longer based on conditions; 

f. 	 wilt observe all personnel movement around and adjacent to the 
welding operations. When employees get ncar the welding 
operations, the fire watch will warn the employees of the additional 
eye hazard. 

c. 	 Training 

A training program should emphasize that welders or cutters can provide for their 
safety and the safety of all co-workers by observing the following safe practices: 



I. 	 For work at morc than 4 kc! above the floor or ground, use a platform with 
railings, or a safety harness and lifeline; 

2. 	 Wear respiratory protection as needcd and a safety harness with attached 
lifeline for work in confined spaces, sllch as tanks and pressure vessels. The 
lifeline should be tended by a similarly equipped helper whose duty is to 
observe the welder or cutter and effect rescue in an emergency; 

J. 	 Take special precautions if welding or cutting in a confined space is stopped 
for some time. Disconnect the power on arc welding or cutting units and 
remove the electrode from the holder. Turn off the torch valves on gas 
welding or cutting units, shut off the gas supply at a point oUL<;;ide the 
confined area, and, ifpossible remove the torch and hose from the area; 

4. 	 After welding or cutting is completed, mark hot metal or post a warning sign 
to keep workers away From heated surfaces; 

5. 	 Follow safe housekeeping principles. Don't throw electrode or rod stubs on 
the floor - discard them in the proper waste containers. Keep tools and other 
tripping hazards off the floor by putting them in a safe storage are<l. 

D. 	 Gas Welding and Cutting 

1. 	 Handling Cylinders 

u. 	 Only accept cylinders approved for use in interstate commerce for 
transportation of compressed gases. 

b. 	 Do not remove or change numbers or marks stamped on cyli nders. 

3. 	 Cylinders are to be sccured from falling al all times, chained or 
strapped to the cm1 or work station. 

E. 	 Hot Work Pcrmit 

I. 	 All hot work pcrmits wi!! be ohtained through thc appropriale Supervisor 
prior to performing hot work. 

2. 	 All hot work pennits must be placed as close to the work area as poss ible. 
The pemit must be disp layed at all times while the work is being performed. 

3. 	 The hot work pemlit must be returned to the Supervisor by the end of the 
work shift. The employee requesting the hot work pennit is responsible for 
returning it to the Supervisor. 



4. The Supervisor wi!! be responsible fo r placing a copy in the project records 
and submit the original to the Safety Officer. 

6. Hot work permits will be kept on ti le as required by app licable guidance. 



O&M, Inc. 

HOT WORK PERMlT 

,PermI t nlUSt be rClUmcd to !ll~ S"pervisor inlliali ll ~ I ~ e docunlmt at'" r (he \\lork 15 cmllpkted.) 

LOCATION 	 UOOD FOR THIS DATE ONLY 

Pcmli~SIQn IS g.ran t~d (0 _ _ _ 	 fo r_ . ---~--~----~~-

"2 	 THIS PEI<MIT IS SUBJECT TO COMPL.IANCE WITH HIE FOLLOWING I'RECAUTIONS 

3 	 TH IS PERMIT IS V,\LlD ONLY SO LONG AS S,\FE WORK CONDITIONS EXISTING AT TIlE T:ME O F ITS !SSIJANCE CONTINUE, AND EXP IRES 
UPON OCCURIUiNCE Of IIAZARDOUS CONDITIONS SUCH AS GAS LEAKS, LIQ UID SPILLS, DRASTIC OPERATING CHA NG ES IN ADJACENT 
EQUIPMENT, CHANGE IN WINO D1RECT!ON BLOWING VAPORS INTO WORK AREA. ETC. 

~ 	 WRITE IN YES OR NO. If QUESTION DOES NOT APPLY, CHECK IT OFF, INDICATING THAT IT HAS BEEN GIVEN CONSIDERATION. 

A. 	 Gas [eSIS havt bet ll made - 0, LEL CO U,S 
~-~ -~- -~~ -~-

6 . 	 Proper PrcI"cntivc measu(c~ tine been taken conccmius involved elec trical equipment 

C 	 Wamillg lags hal't: been art3ched 


Eq uipment aud all auached piping hu been cl~aned and purgtd with' Water 


Inert Gas 

E. Equi pment ha~ be.:n coaled and venti lated 


F Conne<;tions have ken blinded offor djs~onneCltd 


G Are there any precautions to b<: observed as to grounding equipment. oil roR~e~1 or nitrate materials. etc,? 


H Docs adjacent equIpment prl:scnt hazards'! 


j, Cau sparks 'gn' te material in vici nity or on olhe( floors ar levels 


J. Can this work he done other than by the use of beat? 


K, Can the equipOllent be removed from the arel or bu,lding? 


L Has ncc:ssary prote<;tive equipment been prescribed in Section No, 2 above? 


M Ar~ portab le combustion engincs pcnnissiblc in area? 


N. 	 Have affected ~rronne) b~en infonned of work to be pe!formed? 

AI'PROVF.D BY' 


Signed ___________ _____ ___ _ ____ Tillc ________ _ _ _______ 


Signed ___________________ ______ Tillc __________ _____ _ _ _ 

[have r~ld and understand th~ Jt..lVCinf<JrmJliOIl and will f<Jllow the bumillg and welding SOP. 


Employee: ___________ ________ _ _ _____ _ _ ______ _ _ ___ ________ _ _ _ _ 


Employee: =================================================== ;e Watch: 



O&M, Inc. 

COLD TEMPERATURE WORK GUIDANCE 

To ensure the health and safety of all O&Al. inc. employees working in cold temperatures, the 
following guidance shall app ly: 

I : 	 Each full time employee, required to work outside, is to own cold weather apparel to 
combat the cold climate while working (e.g., hard hat liners, insulated coats and 
coveralls, etc). You are required to have this apparel with you at Clll times during 
cold weather, typically November thm March. 

2: 	 Whenever lhe ambient temperature drops to 18 F, check the internet weather site 
(www.weather.com) orcall the local airport or a local radio station to determine the 
wind chill - see attached wind chill chm1 if the wind is known: 

3: 	 If the temperature in which you arc working, including wind chill, is between ~9 F & 
~24 F (~23 C & -31 C) your work will be limited to the following conditions: 

v 	 Exposure is limited to 40 minute intervals, with 20 minute working breaks in 
a WARM PLACE' , 

4: 	 If the temperature in which you are working, including wind chill , is between -25 F 
& -60 F (-32 C & -51 C) the Supervisor must request a variance to begin or continue 
work ing. 

5: 	 lIthe temperature in which you are working, including wind chill, is lower than -60 F 
(-51 C), you will not work, unl ess Wldcr emergency circumstances as approved, via a 
variance, through senior management. 

' WARM PLACE: >61 F(16C) 

http:www.weather.com


WIND CHILL t' ACTORS 

OUTSIDE TEMPERATURE 0 F 

WIND 
SPEED 

15 10 5 0 -5 -10 - 15 -20 -25 

4 15 10 5 0 -5 -10 -15 -20 -25 

6 8 2 -3 -9 -14 -20 -25 -31 -36 

S 2 -4 -10 -16 -21 -27 -33 -39 -45 

10 -3 -9 -15 -21 -27 -33 -40 -46 -52 

12 -7 -13 -19 -26 -32 -39 -45 -51 -58 

14 -10 -17 -23 -30 -36 -43 -50 -56 -63 

16 -13 -20 -26 -33 -40 -47 -54 -60 -67 

18 -15 -22 -29 -36 -43 -50 -57 -64 -71 

20 -18 -25 -32 -39 -46 -53 -60 -67 -75 

22 -19 -27 -34 -41 -48 -56 -63 -70 -78 

24 -21 -29 -36 -43 -51 -58 -65 -73 -80 

26 -23 -30 -38 -45 -53 -60 -68 -75 -83 

28 -24 -32 -39 -47 -54 -62 -69 -77 -85 

30 -25 -33 -41 -48 -56 -64 -71 -79 -86 

35 -28 -36 -43 -51 -59 -67 -75 -82 -90 

40 -29 -37 -45 -53 -61 -69 -77 -85 -93 



O&M, Inc. 

CONFINED SPACE ENTRY POLICY 

1.0 	 PURPOSE 

To provide a procedure ror the saf;! entry of a confined space to effect repairs, inspection or testin g. 

2.0 	 SCOPE 

This policy applies to O&M. Inc. employees. 

3.0 	 REFERENCES 

A. 	 29 eFR 1910.146 Occupational Safety and Health Standard, Subpart J, Peml!t required 
Confined Spaces for General Industry; Final Rule, April 15, 1993. 

8. 	 O&M. Inc. SOPs, as appropriate. Without exception, the O&M. Inc. Safety Officer, located 
in Knoxville, Tennessee, shall be contacted pr ior to any confined space entry. 

4.0 	 DEFINITIONS 

A. 	 AUTHORIZED ENTRANT - An employee authorized by the Entry Supervisor to enter a 
permit space. 

B. 	 CONFINED SPACE ENTRY PERMlT - At any point in time, the employee's head breaks the 
plane oflhe entry point into a class (A) or (B) confined space, a penn it is required. 

C. 	 CONFINED SPACE (PERM IT REQUIRED) & (NON PERM IT REQU IRED) - For (he 
purpose of th is procedure, a confined space is defined as a space which by design has limited 
openings fo r entry and exit; unfavorable nature ventilation which could contain or produce 
dangerous air contaminant~, and which is not intended for continuous emp loyee occupancy. 
Confined spaces include but are not limited to transfolmer tanks, storage tanks, tank 
containments, process vessels, pits, si los, vats reaction vessels, low lying areas and tank 
trucks. The majority of con fi ned space entries performed will be classified under one of the 
following classes: 

1. 	 Class "A" • (Penn it Required Confined Space) A confined space that presents a 
situation that is immediately dangerous to life or health (IDLH). These include but 
arc not limited to oxygen deficiency, explosive or flammable atmosphere~, and/or 
concentrations of toxic substances. 

2. 	 Class "8" . (Penn it Required Confined Space) A confined space that has the 
potential for causing injury and illness, if preventive measures are not used, but not 
immediate ly dangerous to life and health . 



3. 	 Class "C" - (Non Permit Confined Space) A confined space in which the potential 
hazard would not require any special modification of tile work procedures. 

D. 	 EMERGENCY RESPONSE PLAN: - The emergency response plan shall be determined by 
the Entry Supervisor. This infonnation shaH be indicated on the Confined Space Entry Permit 
Form and shal l include: 

L 	 How will cmergcney medical rcsponse be notified? 
2. 	 How will the entrant be removedlrescued from the confined space? 
3. 	 What personnel will perform the rescue service? 

E. 	 ENTR Y SUPERVISOR: - The Supervisor or Group leader is responsib le for detenniaing if 
llcccptable entry conditions arc present at a permit space where entry is planned. Only those 
Entry Supervisors approved by the O&M, Inc. Safety Officcr wi ll be allowed to issue a 
Confined Space Entry Permit. 

F. 	 HAZARDOUS ATMOSPHERE: • An atmosphere that may expose employees to the risk of 
death, incapacitation and impairmcnt of ability to self-rescue (that is, escape unaided from a 
permit space), injury, or acute illness from one or more of the following causes; 

l. 	 Any flammable gas, vapor, or mist, that is detected, that is, a greater reading than 
zero "0" on the LEL monitor is considered a hazardous atmosphere and entlY iJl10 the 
confined space is prohibited . A flammable atmosphere general ly arises from enriched 
oxygen atmospheres, vaporization of flammable liquids, by products of work, 
chemical reactions, concentralions ofcombustibles, dust, and absorption ofchemieals 
from inner st..rfaces of the confined space. 

2. 	 Airborne combustible dust at a concentration that meets or exceeds its LEL. - This 
concentration may be approximated as a condition in which the dust obscures vision 
at a distance of 5 feet (J.S2m) or less. 

3. 	 Atmosphere oxygen concentration be low 19.5 percent or above 23.5 percent. - The 
consumption of oxygen takcs place during combustion of flammable substances, as in 
welding, heating, culting, and brazing operations. Oxygen can also be consumed 
during chemical reactions, as in the formation afrusl on the exposed surfaces of the 
confi ned space (iron oxide). An additional factor in oxygen deficiency is the oxygen 
is displaced by another gas. Gases such as nitrogen, argon, carbon dioxide and 
methane can displace the air and create an environmental immed iately dangerous to 
life and health. 

4. 	 Atmospheric concentration of any substance for which a dose or a permissible 
exposure limit is published in 29 CFR 1910 Subpart G, Occupationa l Health and 
Environ mental Control, or in 29 CFR 1910 Subpmt Z, Toxic and Hazardous 
Substances, of this part and which could result in employee exposure in excess of its 
dose or permissible exposure limit. 

5. 	 A corrosive atmosphere mayor may not produce immediate evidence of irritation. In 
many cases thc body's sensitivity abilities can be generally weakened due to damage 
oCthe nerve endings, and the worker is not aware orany increase in the exposure to 
toxic substances. 



G. 	 NON PER!vIIT CON FI NED SPACE: . A confined space that docs not contain nor, with 
rcspcc\ \O atmospheric haZt'lrds, have the potential to contain any hazard capable or callsing 
death or serious physical harm. Also incl uded are: Class (A) or (8) confined sp'lCes. 

H. 	 ATTENDANT (ATTENDANT) PERSON: - An individua l stationed outside a permit 
required confined space who mon i:ors thc authorized entrants and who will perform all duties 
assigned by the Entry Supervisor. 

5.0 	 PROCEDURES 

5.1 	 Trainin g 

All employees whose work will involve confined spaces will be trained prior to being 
assigned to such duties. The training will consist o r the following areas; 

a. 	 How to identify a confined space 
b. 	 How to determine if a space is a non permit area 
c. 	 How to use air monito ring equipment for entry 
d. How to enter confined spaces safely 

e, How to properly fi ll out a penn it [an n 

f. 	 Duties of an attendant 
g. 	 Rescue procedures and equ ipment. Rescue training will be practiced at least 

every 12 months. 

Training wi ll be also be completed for any ehanges In hazards, equipment or 
procedures. 

All training will be recorded and a ccrtificate of training issued to each employee show the 
date of training, the trainer's s ignature and subject covered. 

5.2 	 Entry S upervisor.!. 

It is not always obvious what constitutes a confincd space. For this reason, the Superv isor 
will always be contacted and perform and inspection whenever the possib ility ofel l gaging in 
any type of Confined Space activity. Before entry into a Permit or a Non Permit required 
contined space, the fo llowing shall occur: 

A. 	 The Entry Supervisor will detennine the class ification of the confined space. The 
following battery of monitoring tests shal! be performed to make the following 
assessment: 

I. 	 Flammable Atmosphere 
2. 	 Tox ic Atmospheres 
3. 	 Oxygen Deficiency 
4. 	 Any Other Harmful Physica l Agents 



The Entry Supervisor shall then contact the O&M, inc_ Safety Officer and dctcnnine 
the best course of action. 

B. 	 Appropriate breathing air le:sl:s :shall be made as necessary to cn:sure that the 
atmosphere is safe for entry. The minimum percentage of oxygen for entry shall be 
no less than 19.5% and no more than 23.5% oxygen by volume. 

To determine the possible exposure to a flammable environment, a combustible gas 
indicator shall be used to measure what levels are present. Flammability is measured 
inlerllls oftne Lower Explosive Limit "LEL" . This is the smallest concentration ofa 
combustible gas in air that will explode when it contacts a spark or open flame. If a 
reading ind icates a level greatcr than zero "0", entry is prohibited and forced 
ventilation is n:quired until an "0" indication is achieved. 

All Lock Out Procedures and Burn Pennits mllst be issued when warranted . 

C. 	 Confined Space Entry Procedures for the Entry Supervisor Conducti ng Atmospheric 
Checks 

I. 	 The Confined Space Entry meter shall be cal ibrated within (30) days prior to 
cntry. 

2. 	 The sample probe shoul d be placed in the manway of the vessel, tank, pipe, 
etc, using extra care to hold the probe off the bottom of the confined space, 
to avoid pumping liquid into the analyzer. The atmosphere sampling area 
shall be tested approximately cvery 4 feet (I .22m) i l l the direction of travel 
and to each side. 

3. 	 Longer lengths ofsample tubing may be necessary in deep vessels to avoid 
entering the vessels. 

4. 	 [f it is necessary to enter a vesse l to obtain a O2 check at a work area some 
distance from the man way: 

a. 	 An attcndant person must be outside the entrance before it is entered 
(as described in this procedure). 

b. 	 The atmosphere should bc checkcdjust inside thc mnnway . 

c. 	 After entering the vessel, the atmosphe re shall be continuously 
monitored while slowly moving through the vessel. 

d. 	 rflights are to bc used, a flashlight, 12-volt light system, or ground 
fault interruption device must be used. 

c. 	 Safety harness or wristlcts with a "life-l ine" wil! be required for 
vessel entry for the purpose of monitoring the atmosphere. 

5. 	 If entering a Permit Required Confined Space with a SCBA, air purifying 
respirator or an airline respirator th~n O2 levels shall be continuously 



monitored for the period of the entry. The LEL, CO and other known 
hazardous atmospheric materials shaH be monitored, no \ess then every IS 
minutes for the period or the entry . 

D. 	 Confined Space Vent ilation - The Entry Supervisor is responsible fOf ventilating eaeh 
Permit Required Confined space. This will include: 

!. 	 Inelting the space: This will involve the displacement of the atmosphere in 3 

permit space by a noncombustible gas (such as nitrogen) to the extent that 
the resulting atmosphere is non combustible. This procedure produces an 
IDLH oxygcn¥deficicnt atmosphere. A self-contained breathing apparatus 
with safety hamess is required to enter an fLOH atmosphere. 

2. 	 If entering a Permit Required or a Non Permit Required Confined Spacc 
transformer unit or a vault in which a fire or faull occurred 10 tilt: 

transformer, then all authorized entrants are to be in SCBA's. 

E. 	 The next to last step in issu ing the Perm it Required Confined Space: 

I. 	 The Entry Supervisor will obtain verbal approval from both the O&M, 
Inc. Safety Officer and the project manager. 

F. 	 The last step: Issue written permit 

1. 	 If a Non Permit Requi red Confined Space is determined then the Entry 
Supervisor will provide a general review of the enlry hazards with the 
entrants. 

2. 	 If a Permit Required Confined Space is determined, then the Entry 
Supervisor will review the potential employed hazards about the palticu lar 
confined space with all entry participants. The Entry Supervisor wi!! 
authorize the entrants, orientate the Attendant Person, and infoml the crew 
of the Emergency Rescue Plan. 

5.3 	 Authol'izcd Entnmt: - The person entering a Permit required confined space entry 
shall: 

A. 	 Be in full Safety Equipment/Cloth ing as outlined in Section (9) ofthis procedure, and 
be wearing a safety hamess with lifeline as outlined in Section (8). 

B. 	 Be fully aware of any and all hazards wh ich are or may become present within the 
confined space and has s igned the Confined Space Entry Permit prior to performing 
any work in the space. The entrants or their representatives aTe entitled to request 
additional monitoring at any lime before and during the entry. 

5.4 	 Authorized Attendant Person - An attendant is required anytime someone is working 
in a Pennit Required Confined Space. The Attendant Person must: 

A. 	 Know who is in the space. 



B. 	 Keep unauthoriz:!d people oul of the area. This includes the lise of barriers Of signs 
10 prevent pt:destrian or vehicle \raf(i(.; from endangering the entranlS. 

C. 	 Recognize early symptoms of danger in the spaee. This includes using the air 
monitoring meters and recording the rcS\t!ts. The attendant will also stay ill vcrbal 
contact with the entrants to verify their condit ion. 

D. 	 Watch fOf hazards outside as well as inside the space. 

E. 	 The attendant will only watch aile confined space at a time. Additiotlal confincd 
spaces will require an attendant for each space entered. 

F. 	 The attendant, along with the supervisor, will coordinate with other contractors on 
sile, entry oper1l!ions so that employees of other contractors do not endanger O&M. 
Inc. employees 

G. 	 Maintain clear nceess to and from the space. If rescue is necessary, the attendant 
must: 
I. 	 Call for rescue personnel. (Activate Emergency Rescue Plan) 
2. 	 Stay outside until back-up personnel nrrivelkeeping unauthorized people out. 
J. 	 Perform the rescue from out~ide whenever poss ible. Try to ventilate the 

space. 

H. 	 Employees working insidc a Permit Required Confined Space must be under constant 
observation of a flilly instructed observer. 

Before anyone enters a Permit Required Confined Space, the Attendant Person will 
be instructed by the Entry Supervisor Ihat: 

I. 	 A Permit Required Confined Space Entry Permit has been executed and 
posted. 

2. 	 Rescue harness and life line are in lISC. 

3. 	 The Attendant Person must know the location of lhe nearest: 

a. 	 Telephone or cell 
b. 	 Safety Shower 
c. 	 Fire Extinguisher 

d. 	 The Attendant Person must be able to describe the location where 
the entry is taking place. 

e. 	 The Attendant Person must be instructed how to shut down 
welding/burning equipment 

f. 	 As long as anyone is inside the vessel, the Attendant Person must 
remain in continuous contact with the Authorized Entrant(s). 
He/she is not to leave the observation point. except to report an 



emergencv after first sounding his alarm horn, or other wise 
aleltillg help. 

g. 	 Under no circulllstafl\;eS shall the Attendant Person enter Ihe 
vessel. [flhe Authorized Entrant(s) in the vessel becomes ill or 
injured, the Attendant Person wil! sound the alarm and call for 
help. Helshe should speak clearly and give the delails about what 
has happened and where the emergency is. Helshe is to be Slire 
the message is repeated back correctly before breaking contact. 

h. 	 The Attendant-Person still docs not enter the vessel. Helshe 

returns to the vessel and directs the rescue team. 


I. 	 Every person entering any vessel for rescue purposes must wear a 
hamess with life line attached and a positive pressure air supp lied 
respirator or self contained breathing apparatus (SCBA). 

J. 	 [II the event of an cmcrgency which req uires entry to affect a 
rescue either Ihe local Fire Dept or an O&M, inc. rescue crew will 
be used to perfonn this duty. An air line from a dry air system 
should be placed into the space until the rescue team arrives. It 
will be determined before entry is started who wi ll be providing 
rescue services. If the host company or an outs ide rescue service. 
fire Dept. will be used they must agree to this ahead of time and 
be allowed to examine the entry s ite and either cunfinn or declinc 
rescue services. Irthe host company is providing these services it 
must be stated in the work contract. 

k. 	 Special Instructions 

A Pemlit Required Confined Space Entry permit becomes void if 
ill!Y. of Ihe fo llowing occur: 

I. 	 The job is intcrrupted fo r more than 60 minutes, for any 
reason. 

2. 	 An Authorized Entrant working in the vessel becomes ill 
or injured . 

3. 	 A power failure occurs which renders the lighting or the 
te lephone inoperative. 

4. 	 Change in atmospheric conditions within the space. 

5. 	 At the end of the work shift. 

6. 	 At the completion of the work which required the entlY. 
The supervisor will review the permit for completeness 
and sign off with the date and time for cancellation of the 
penn it. 



5.S 	 R equired Equipment and Tools - Equipmcnt and tools to be used in a confined space 
shall be inspected and meet the following requirements: 

A. 	 Hand toolntust be clean and in good condition. 

D. 	 Any ti me 110 volt electrical power is to be used in confined space entry. power 
must be provided through a ground fault interrupter. For lighting, fixtures 
specifically designed as "Spark proor' are required any time a flammable 
condition is suspecled or may OCCU I". The spark proorlighting must bc used in 
conj unction with a ground fault interrupter. The ground fault interrupter mllst be 
located outside of the vessel and as close to permanent wiring as possible to 
ensure against shock hazards from faulty or damaged power too ls and extension 
cords. 

C. 	 Air driven tools shal l be used when flamnwble liquids arc present 

D. 	 Cylinders of com pressed gascs shal l nevcr be taken into a confined space. 

E. 	 Portable ladders shall be adequately secured. 

F. 	 Scaffolding and staging shall be properly designed and erected to carry the 
maximum expected load. 

G. 	 An approved life line and harness sha ll be used whenever an employee enters a 
Permit Required Confined Space. 

5.6 	 Required Safety Equipment and C10thing - The entry permit shall include a li~t of 
necessary protective equipment to be used in the confined space. hems normaHy used to 
protect against traumatic injury include: 

A. 	 Eye and Face Protection 

I. 	 Non Permit required Confi ned Spaces - Occupational Safety Glasses with 
Side shields. 

2. 	 Face shields for grind ing and welding. 

B. 	 Hearing Protection 

I. Hearing Protection shall be worn under the fo llowing conditions: 

a. 	 Noise levels exceed 85 dba 
b. 	 Air or power tools are being used. 
c. 	 Normal conversation between employees cannot be he<lrd. 

C. 	 Respiratory Protection 

I. 	 No entry will be permitted unless the readings on the atmosphere meet the 
above standards. 



2. 	 A ha!fface respirator with paT1icuiatc/fume filters is required ifwe!d ing 
will be performed in the space. 

F. 	 H:md Protection 

1. 	 As required per Health & Safety policy £·6 

G. 	 Foot Protection - Steel toe shoes. 

HOT WORK· Refer to the O&/vf, Inc. Burn ing and Welding Pol icy. 

LOCK O(JTr rAG OUT - Refer to the O&'A1, Inc. Policy LockoutlTagout Policy 

5.7 	 Pel'mit System. The Permit Required Confined Space Entry is an authorization and 
approval in writing that specifics the location and type of work to be done, and certifies that all 
existing hazards have been evaluated by an Entry Supervisor, find necessary protective 
measures have been taken to insure the safety of each worker. 

A. 	 The permit for a confined space shall be posted in a conspicuous place, close to 
entrance. The original pe!mit is to be filed with the Safety Officer upon comp1t:tion of 
work. 

B. 	 The permit sha ll be dated and carry an expiration time that will be valid for one shift 
only. The permit shall be updated for each shift with the same rcquirements. At the 
completion oflhe work the permit will be signed off by the supervisor as completed. 

C. 	 The permit is to be filled out completely, all questions should be answered, where the 
questions arc "not applicable" then fill in NA for those quesl"ions. Entry into the 
confined space cannot be executed until all questions arc addressed and all required 
signatures arc obtained. 

5.8 	 Plan Review 

a. 	 The plan will be reviewed rumually for updates to the regulations and for 
usability; any unauthorized entry ofa confined space, any hazards not covered by 

the pelmit and any occurrence of an injury or near miss . Also for any employee 
complaints. 

b. 	 All confined space permit::; will be reviewed for the prior year for completeness 

and generaJ information 



O&M, Inc. Confin cd ~S p ,lec Altcnllitive Procedure Certificate 

Allcrnative procedures may be used for permit~reqllired confined-space entry if the only hazard within the 
space is an atmospheric hazard and the haza rd can be contro Ued to acceptable safe levels solely by forced-air 
ventilation. If the space must be entered to determine hazards, the i.nitial entry must be done in full 
compl iance w i th the requ irements of a confined-space-entry permit. 

These alternative procedures are valid as long as the atmospheric haza rds are conlTolled by forced-air 
ventilation. If additional hazards arise within the space, or the forced-air ventilation is inadequate in 
controlling the atmospheric hazard, persolUlel must exit the space immediately and the space must be 
reevaluated. 

1.0 GENERAL INFORMATION 

Project: IProject #: IPM, 

Dale of Entry: I Duration of Entry: I Certification Expiration Date: 

Space Location: 

Description of Space: 

Purpose of Entry: 

Atmospheric Haza rds Expected : 0 Oxygen Deficiency 0 Oxygen Enrichment 0 Flammable Vapors 

o Toxics (specify): : 

Entry Supervisor (ES): I Attendant(s): 

2.0 CERTIFICATE REQUtREMENTS 

o Nonatmospheric hazards do not exist in this space 

o Communication methods established between entrants and the attendant 

o Covers can be removed safely 

o Space openings gua rded from fa ll hazards and fall ing objects 

o Continuous forced-air ventilat ion from a clean air source is positio ned in Ihe immediate area where entrants are working and 
conti nue until they have laflthe space 

3.0 ATMOSPHER IC MONITORING 

Frequency: 0 Prior to Entry 0 Continuous 0 Periodic (specify): 

Instruments: 0 Combustible Gas Indicator 0 FlO 0 PtD 0 Colorimetric Tubes 0 CO Monitor 0 H2S Monitor 

o Other(specify) : 

Substances Monitored: 0 Oxygen 0 Flammables 0 CO 0 H2S 0 Other (specify): 

Monitoring Results Oxygen Flammability Toxicit y 

Monitors Limits 19.5 - 23.5 % < 10%of LEL <. PEUTLV 

Initials Dale Time % % of LEl Substance Level Limit 

4.0 CERTIFICATE AUTHORIZATION AND CANCELLATION 

Entry Supervisor Signature Employee Number Date Time 

Entry Authorized 

Entry Canceled 

, Problems Encountered During Entry 

-O&M, fll c.. Confmed-Space Alternative-Procedure Cert ificate Page2of2 
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50 AUT! [ORIZATION/ACCQUNTABILITY LOG ........ ~-- -­ - -

The fo llowing individuals have $u<; cessful1y completed confined ·space training. have attended a pre-entry briefing . and are auillorizad to Bnter 
the space, 

- .. 
ES Initials Attendant - cheC K each lime an individual enters or exits the 

space. 

Name of Entrant Tra ined Briefed 10 OuI 10 Ou 10 Ou In Ou In Ou In OuI 
I I I I 

-- - -

- - -­ - . 

-

--­

- - -­

-­

-



O&M, Inc. 

DRUM AND CONTAINER HANDLING 

I. 	 PURPOSE 

A. 	 To provide a method to ensure the proper handling of drums and containers of hazardous and 
non-hazardous materials dming O&M, Inc. operations. 

13 . To provide a specific procedure fo r the unloading, storage, and inspection o f hazardous W<lslt! 

drums and containers and stored at O&M, Inc. 

II. 	 SCOPE 

This app lies to a ll employees working with drummed materials 01' creating drummed materials at 
0&1111. Inc . 

III. 	 REFERENCES 

A. 	 O&M, lnc, SOP PPE 
B. 	 O&M, Inc. SOP Hazard Commun ication 
C. 	 49 eFR Part 172.10 I 

IV. 	 PROCEDURE 

A. 	 Personnel Protective Equipment (PPE) shall be used in accord,mce with PPE policies in this 
Manual. 

B. 	 All drums and containers of hazardous materials and hazardous wastes shall be labeled in 
accordance with the O&M, Inc. Hazard Commu nication Policy, DOT, and EPA regulations. 

C. 	 Dcums and conla;n"s of hazardous waste must be closed al alt hmcs exccpl when addmg or 
removing waste. 

O. 	 When practical, dru ms and containers shall be inspected and their integrity shalt be assured 
prior to be ing moved. 

£. 	 Work perfo rmed requ iring movemen t of drums and containers shall be planned and organized 
to mini mize the movement of the materials. 

F. 	 When a conta iner holding hazardous waste is not in good condition, (e.g. severe rusting, 
apparent structural defects) or if it begins to leak, the waste must be immediately transferred 
to another container or otherwise processed to remedy the situation. 

G. Spill response materials and equipment shall be avai lable in any area where spills, leaks, or 
ruptures may occur. 



H. 	 Major spills shall be handled in accordance with the Emergency Response Plan (SpeC plan). 

IV. 	 RECE IVING AND STORAG E 

A. 	 Unloading Process 

I. 	 All tractor-trailers will be secured in place using the tractor brakes and wheel chocks. 
Trailers only will require a safety jack and wheel chocks. 

2. 	 The forklift driver will unload the trailer and place the material in the drum storage 
area. 

B. 	 Placement in Storage of wastes (See Attachment I for specific storage criteria) 

I . 	 Drums should not be placed all a pallet in such a way that the edge of the drum 
extends beyond the t':dge of the pallet. The drums are to be banded together at a level 
in the top 1/3 of their height for safety if the pallet will be placed on another pallet oj" 
drums. 

2. 	 Wastes shall be placed in storage according to their compatibility. At no time will 
incompatible wastes be placed on the same pallet. 

3. 	 Drums wi ll be placed in drum storage in TOWS or racks separated by aisles at least two 
feet (24") wide in such a way that all drums on each pallet arc visible fo r inspection, 
inc luding the label. 

4. 	 The pallets shou ld not be placed so that they overlap the next pallet. 

C. 	 Inspection 

I. inspection for leaking drums shall be pcrfonned at least monthly. 

a. 	 Any leaking drum (when waste can be seen on the outs ide of the dru m or on 
the pallet) will be removed and repackaged or processed as appropriate. 

2. 	 Drum storage inspections shall be performed using the criteria defined in Attachment 
I orthis procedure. 



ATTACHMENT 1 

HULES fOR STOHAGE OF CONTA INERS IN THE DRUM STORAGE DIKE 

J. 	 NO FULL CONTAINERS OF WASTE (55 GALLON) ARE TO BE STACKED OVER THREE 
CONTAINERS HIGH. EACH LEV EL MUST BE ON A PALLET. IF DRUMS ARE STACKED 
THREE HIGH, EACH LAYER OF DRUMS MUST BE BAND ED OR SHRIN K WRAPPED. 
FULL CONTAIN ERS (55 GALLON) OF NEW MATERlALS CAN BE STACKED THREE J-IIGH 
IF NEEDED. EMPTY CONTAINERS MAY BE STACKED FOUR HIGH PROV IDED THE 
DRUMS ARE ON PALLETS AND ARE BAND ED TOGETHER AT A LEVEL IN THE TOP 1/3 
OF THEIR HE IGHT FOR SAFETY. 

2. 	 AISLE SPACE BETWEEN ROWS MUST BE MAINTA INED TO AT LEAST 2 FEET. 

3. 	 CONTA INERS MAY NOT BE ALLOWED TO LEAN 

4. 	 ALL WASTE CONTAINERS MUST BE LABELED WITH THE FOLLOWING INFORMATION: 

A. 	 EACH CONTAINER MUST BE LABELED AS TO ITS CONTENTS US ING EITHER 
THE YELLOW HAZARDOUS WASTE LABEL OR nLE NON HAZ GIUiEN LABEL. 

B. 	 nLE DATE THE WASTE WAS FIRST PLACED INTO THE CONTAINER. 
C. 	 ANY DOT LABELS REQUIRED FOR SHIPPING. 
4. 	 EPA PCB LABEL IF WASTE MATERIAL IS PCB CONTAMINATED. 
5. 	 INITIALS/NAME OF THE PERSON PREPARlNG THE DRUM FOR STORAGE. 

5. 	 CONTA INERS MUST NOT BE ALLOWED TO LEAK. SPll,LS MUST BE IMMED IATELY 
CLEANED UP AND ANY CLEANUP ABSORBENTS REMOVED. 

6. 	 CONTAIN ERS MUST NOT BE LEFT OPEN EXCEPT WHEN ADDING OR REMOVING 
WASTE. 

7. 	 IF A CONTAINER IS FOUND TO BE OPEN, REPLACED THE COVEROR STOPP ER. IF THE 
COVER OR STOPP ER (BUNG) IS DAMAGED SECURE A NEW COVER OR STOPPER. 
WHERE A GOOD SEAL IS NOT POSSIBLE OR THE CONTAINER IS DAMAGED, THE 
WAST E MUST BE TRANS FERRED TO A NEW O R SECURE CONTAINER (TAPE OR 
WRAPPING IS NOT SUFFICLEN1). 

8. 	 IF A WET SPOT IS DISCOVERED ON THE FLOOR ASSUM E IT IS WASTE, UNLESS IT IS 
KNOWN TO BE RAINWATER. IF THE WET SPOT IS WASTE, IT MUST BE CLEANED UP 
IMMEDIATELY. IF THE WET SPOT IS RAINWATER, IT SHO ULD BE DRIED AND 
CLEANED UP WITHIN 24 HO URS AFTER THE RAIN EVENT. 



O&M, Inc. 

ELECTRICAL SAFETY 

I. 	 PURPOSE 

To provide a guideline fo r safe lise of electrical eqUlpment and to set minimum standards for 
the quality of electrical devices . 

II. 	 SCOPE 

This policy applies to a ll O&M, Tnc. employees. 

III. 	 REFERENCES 

A. 	 29 eFR 1910, Occupational Safety and Health Standards, Subpalt S, Electrical 

IV. 	 PROCED URE 

A. 	 Genera l 

Employees may not wear or hang any watches, rings. chains, keys or any other metal 
on their body wh ile working on or near energized electrica l equipment. 

n. 	 Breaker boxes, junction boxes, extension cords 

1. 	 An breaker switches will be labeled to identify the circuit for which it is 
being used. 

2. 	 Breaker boxes wi ll be labeled when there is a single switch which could 
interrupt power to a series of circuits. 

3. 	 A detailed log will be kcpt identifying the location and function of each 
electrical breaker box and switch box. 

4. 	 The area arowld a c ircuit breaker boxes will be kept clear 30" in all directions 

5. 	 Bare or exposed wiring wilt not be tolerated. 

6. 	 Junction boxes will bc sealcd with all weather plates intact. 



7. 	 Electrical extension cords will be used only if all the following regulations 
are met: 

a 	 Cords wil! be inspected before each use for deterioration, fraying, or 
other external damage. 

h. 	 Cords will not be used if damaged or frayed (damaged cords will be 
discarded). 

c. 	 Splicing of cords will not be permitted. 

d. 	 There must be a ground plug on the cord. 

c. 	 A OFT, ground fault interrup ter, will be uscd with all e lectrical power 
tools and devices. 

f. 	 Cords will not be run down stairs, t1u'ough doors, or through holes in 
walls. 

g. 	 Extension cords will not be used as a substitute for fixed wiring. 

7. 	 Electrical switches will be visually inspected before each usc and will be 
replaced as necessmy. 

8. 	 Electrical repairs will be made under the direction of the maintenance 
department. 

C. 	 Electrical fixtures used in hazardous atmospheres or confined spaces. 

1. 	 Electrical equipment (tools, wiring, lights, radios, etc.) must be intrinsicaHy 
safe (lights must be approved with a Class I Div. I rating) as indicated in the 
National Electric Code Part 500 -5. 

D. 	 Electrical Lockouts 

The O&J\.f, Inc. Lockout Tag-out Health & Safety Policy shall be followed. 

E. 	 Specific Electrical PolicicsfPrograms 

I. 	 Maintenance Work 

Sometimes maintenance work in your area will require an electrical Lockout. 
Maintenance cuts off the power and attaches a lock so the equipment can't be 

energized. Only that maintenance person has the key to the lock. Don't try to 
start equipment that's locked out. (See LOCKOUT POLICY) 



2. Electrical Panels And Boxes 

You may need to turn the power to an electrical panel on or off. This is done 
by operating the switch on the outside right hand side of the box. ALWAYS 
OPRRATE THESE SWITCHES WlTH YOUR LEFT HAND . This 
positions your face and body right of the box instead of directly in front. 
Sometimes panels and boxes explode when these switches are opemlcd. 

If you aren't sure how to cia something safely, GET HE LP and ASK YOUR SUPERVISOR 

TABLE 1 . APPROACH DISTANCES FOR QUALIFIED 

EMPLOYEES • ALTERNATING CURRENT 


Voltage range (phase to phase) 1Minimum approach distance 

300V and less ............................. A void Contact 
Over 30OV, not over 750V .. ... ..... 1 ft. 0 in. (30.5 em). 
Over 750V, not over 2kV ............. 1 ft. 6 in. (46 em). 
Over 2kV, not over I SkY .............. 2 ft. 0 in. (61 em). 
Over ISkV, not over 37kV .......... . 3 ft. 0 in. (91 em). 
Over 37kV, not over 87.SkV ........ 3 ft. 6 in. ( 107 em). 
Over 87.5kV, not over 121kV ...... 4 ft. 0 in. (122 em). 
Over 121kV, not over t40kV ... .. .. 4 fL 6 in. (137 em). 



O&M, Inc. 


EXCAVATION 


I. 	 PURPOSE 

This procedure outlines requirements for excavating soil and is intended to protect 
persormel tl'om the hazards of excavation collapse. 

II. 	 SCOPE 

Employees are not to work in or around excavations unless excavations are properly shored 
or sloped. This policy applies to all O&M, Inc. employees. 

III. 	 REFERENCES 

A. 29 CFR 1926.65, 1926.651, and 1926.652 

IV. 	 PROCEDURE 

Safe operations while working in and around excavations involve many factors. Factors to 
be evaluated and discussed at daily safety meetings before starting work include: 

A. 	 Soil Structure: Excavations in wet soil, sandy soil, or area" that have been 
backfilled are relatively unstable and must be supported or sloped i f employees arc 
to enter the excavation. 

B. 	 Weather Conditions: Changing weather conditions greatly affect the safety of 
working in and around excavations. Excess water from rain or snow loosens and 
adds weight to the soil, increasing the chance of the soil caving in. Excavation 
should be diked, pwnped, or covered, to prevent an excessive amount of water from 
accumulating. 

C. 	 Superimposed Loads: Superimposed loads in the VIClruty of excavation walls 
increase the probabi lity of a cave-in. Heavy equipment and materials should be kept 
back as far as possible. Heavy equipment should be placed on wooden mats or 
planking to spread the weight marc evenly. Considerations must also be taken when 
buildings, curbs, trees, utility poles, and other structures are around the excavation. 
Soil excavated must be stored away from the edge and bc barricaded or retained in 
an effective manner. 



V. 	 SPECIFIC REQUIREMENTS 

Specific requirements in this safety plan are minimum regulations which are contained in 29 
CFR Subpart P 1926.65, 1926.651, and 1926.652. 

A. 	 Walkways and sidewalks shat! be kept dear of excavated materials. Sidewalks 
which must be undermined must be shored to carry a load of 125 pounds per square 
foot. 

B. 	 Planks used for walkways shall be laid parallel to the length of the walkway and 
fastened together. 

C. 	 Employees subjected to vehicle traffle in excavating operations shall don renective 
clothing. 

D. 	 Excavations shall be inspected at the start of the workday and after any breaks 
(lunch, etc.); if the possibility of cave-in or slide exists, employees shall not be 
pcnnitted into the excavation. This inspection shall be performed by the designated 
competent person. If during the excavation conditions are noted that indicates a 
possible cave·in, employees wi!! immediately exit the space until proper precautions 
have been taken. 

E. 	 Prior to opening an excavation, all efforts shat! be made to locate all underground 
utilities. The utilities shall be marked. 

F. 	 Excavations deeper than 5 feet which arc entered by employees shall be sloped, 
shored, or protected by some other equivalent means. 

G. 	 Excavations below the level of the base of footings of a subsurface structure shall 
not be pennitted, unless the wall is underpinned. 

H. 	 When employees are required to work in an excavation 4 feet or deeper, a ladder 
shall be provided. The maximum horizontal travel distance to the ladder shall be 25 
feet. The ladder shall extend a minimwn of 3 feet above the excavation and be 
secured. This ladder shaH not be removed wltil aU employees have exited the 
excavation. Ladders shall be provided in an excavation regardless of sloped ends or 
benched sides. 

1. 	 Guardrail or fences shall be placed at all excavations which are close to sidewalks, 
drives, or other thoroughfares. Adequate protection shall also exist at remote 
excavations where workers are not present. 

J . 	 Excavated soil must be kept at least 2 feet from the edge of the excavation. T he 
excavated soil shall not be pennitted to extend higher than the maximum allowable 
slope for the excavation. 



K. 	 Atmospheric monitoring will be conducted in conjunction with the daily inspections 
of the excavation and prior to allowing em pl oyees to enter or re·enter an excavation. 
Personnel v.ri!l monitor for lower explosive limit (LEL), oxygen, and carbon 

monoxide (CO). In addition, hydrogen sulfide (I-hS) will be monitored on landfill 
projects. If excavations occur in contaminated soils, refer to the HASP for 
additional monitoring requirements. 

VI. 	 iVlA.,XIMUM ALLOWABLE SLOPE 

A. 	 OSHA requires that all excavations marc than 5 feet deep that will be entered by 
employees shall be sloped, shored, sheeted, braced, or supported. 

B. 	 The prefened method is to slope the sides of the excavation to the maximum 
allowable slope, or the angle of control at which the soil will remain at rest. The 
maximum allowable slope varies with different kinds or soil; this angle must be 
determined on each individual excavation. The minimum allowable slope for 
excavations is 1; 1. 

C. 	 The second method of support is shoring, sheeting, tightly placed timber shores, 
bracing, trench jacks, piles, or other materials instaJled in manner strong enough to 
resist the pressures surrounding the excavations. This method requires a design 
approved by a professional engineer licensed in the state where the work is 
performed. 

D. 	 The third method is to use a treneh box, which is a prefabricated movable trench 
shield made ofsteel plates, welded to a steel frame. 



O&M, Inc. 

EYE/FACE PROTECTION 

I. 	 PURPOSE 

To eliminate the possibility ofeyeIface injury resulting from contact with physical or chemica! agents. 

II. 	 SCOPE 

This policy applies to all O&M, Inc. employees. 

III. 	 REFERENCES 

A. 	 29 CFR 1926.102 & 1910.133, Occupational Safety and Health Standard, Eye and Face 
Protection 

8. 	 American National Standard 287.1 ·2003, Occupational and Educational Eye and Face 
Protection 

IV. 	 PROC I<::DUR(i; 

A. 	 GENERAL 

I. 	 All eye protection used at a site shall meet the design and approval specifications of 
ANSI Z87.1 - 2003. 

2. 	 Non-prescription safety glasses will be available at each project location. 

3. 	 Face shields will be provided as required by a specific task under a site-specific 
HASP. 

4. 	 Prescription safety glasses will be provided by the employee. The following 
stipulations apply to this policy: 

a. 	 Full time employees may have cost reimbursement through insurance or 
O&M, Inc. benefits. 

b. 	 The employee is responsible for obtaining any eyeglass prescription. 

S. 	 Tinted or shaded safety glasses will not be worn inside any building or structure, or 
during any non-daylight work shift. 

6 Safety glasses shall not be worn when wearing a full face respirator. If prescription 
glasses are requ ired, the company will provide inserts to be worn inside the respirator 
face-piece. Employee will provide the prescription lenses to fit the frames. Note: 
see section rv A.3 . 



7. 	 The use of individual!y owned eye protection wil! be permitted as long a<; the intent 
of this policy is met and the eye protection meets ANS I Z87 standards. Eyewcar not 
meeting this standard must be protected by additional approved protection such as 
goggles or slip over safety glasses. 

8. 	 Metal-framed safety glasses shall not be worn in any encrgioted substation or work 
area where high voltage contact is poss ible. Slip over plastic safety glasses may be 
worn over metal frames for protection. 

9. 	 All safety glasses worn sha ll have side-shie lds in place at all times when in a 
designated area or while performing a designated process. 

B. 	 USAGE OF EYE PROTECTION 

I. 	 Eye protection shall be worn at all times when in a work area as defined in the O&A4. 
In.c. Personal Protective Equipment Policy. 

2. 	 Specific areas and duties that require a minimum of standard safety glasses include 
but are not limited to : 

a. 	 Production areas, warehouse areas and parking/driveway areas when any 
work activity is occurring. 

b. 	 Inside designated work areas at project sites in the field. 
c. 	 When rcquircd by a customer. 
d. 	 When a supervisor belicves it is required. 
e. 	 Whenever, regardless of location, work is being performed that involves the 

movement of materials or potential exposure to chemical hazards. 

C. 	 ADDITIONAL EYE PROTECTION 

I. 	 Additional eye protection, such as goggles, face shields, welding he lmets, or brazing 
shields, shall be worn when necessary to protect from physical and chemical hazards 
present. 

2. 	 Approved face shields, along with safety glasses, will be worn for activities that 
include but are not limited to: 

a. 	 Grinding 
b. 	 Sanding 
c. 	 Cutting with power tools 
d. 	 Chemical handling/pumping of liquids 
c. 	 Painting 
d. 	 Chain saw usage 



O&M, Inc. 

FALL PROTECTION 

I. 	 PURPOSE 

A. 	 To provide a procedure 10 use when working in a location exceeding 4 feet in the 
facility ;md 6 feet in the field above a surface where fixed fall protection is not 
provided or is inadequate . This distance is measured rTom the Ooor or grade to the 
level at which the worker is standing or sitting. 

II. 	 SCOPE 

This procedure applies to all O&M, Inc. employees. 

III. 	 REFERENCES 

A 	 29 eFR 1910.21 -30 Walking, Working Surfaces 
B. 	 29 eFR 1926.104 Occupational Safety and Health Standard; Safety Belts, Lifelines 

and Lanyards 
e. 	 29 eFR 1926.500 OSHA SubpaI't M-Fall Pmtcction Standards. 
D. 	 29 eFR 1910-303 OSHA Standard; Elcctrical- General 

IV. 	 PROCEDURE 

1. 	 All employees will receive training in the proper procedures and use of fall protection 
before being assigned any work above 4 ft in the warehouses or 6 ft in field 
operations including work around excavations. The training will consist of the 
foHowing areas: 

a. 	 to be able to recognize a fall protection required work. 
b. 	 to be able to recognize the hazards of falling 
c. 	 correct procedures for erecting, maintaining, disassembling, and 

inspecting the fa ll protection systems 
d. 	 the use of guardrail systems, personal fall arrest systems, safety net 

systems, warning line systems, safety monitoring systems, controlled 
access zones and other protection to be used 

e. 	 the handling and storage of equipment, matcrials and erecting of 
overhead protection 

f. 	 the role of employees in fall protection plans 
g. 	 a review of the fall protection standard 



2. 	 The instructor conducting the {r,ullIng will be qualified III those areas and be 
considered a competent person under the regulations. 

3. 	 A cel1ificate of training will be issued and kept on file. The certificate will contain 
the name of the student, the name of the illstmctor with his signature, the dale of 
training. Pnor training by other companies will be reviewed for compliance with 
these regulations and standards. 

4. 	 A fall protection program will be created for each situation involving working at 
heights above 6 ft. The program will bc preparcd by a qualified person such as the 
Compliance Manager or a field supervisor who has received specific fall protection 
information for the creation of such plans. 

5. 	 Any accidents or serious incidents will be investigated and reported under O&A1, 
Inc. ' accident reporting policy B·2. The incident will be investigated for any changes 
necessary to this policy to prevent similar accidents . 

6. 	 Any personnel performing elevated work shall be pro vided with one or more of the 
following types of protection; 

a. 	 Full body harness and lanyards , which are tied to a secure object, lifeline, or 
horizontal fixed line. When a full body harness with lanyard is used as the 
sole means of fall protection, the lanyard is to be attached to a finn support 
close enough to the worker so that if a fall occurs, it will be as close to 
vertical as possible to minimize swinging and so the fall will be limited to six 
feet or less. Lanyards used as personal fall protection are to have a maximum 
length of 6 feet and a minimum size of 1/2'1 nylon or equivalent. Where tie­
offs cannot be made in accordance with this standard, the use of nets, cranes, 
cherry pickers, etc., must be considered and used as appropriate. NOTE: 
before each use the employee must inspect all harness, belts, & lanyards for 
condition, no broken parts or tears in the webbing. All fall protection 
equipment purchased will be ANSVASTM rated and approved. 

b. 	 Fixed work platfonns or scaffolds equipped with solid guard rails; 

c. 	 When working off straight ladders, the ladders will be equipped with safety 
shoes and tie-off ropes, which are secured to appropriate structures prior to 
initiating the work. A second person shall stcady the ladder until the tie-off is 
completed. Sec policy on Ladders. 

d. 	 Vehicles with mounted elevating and rotating work platforms, which have 
(heir scaffolds and platforms securely attached to the vehicles and their 
brakes set prior to persons occupying the elevated scaffolds or platforms. 
Personnel occupying the scaffold or platform shall wear a full body harness 
with lanyards securely attached to the scaffold, platform, or basket. 



7. 	 All open-sided Dams, platforms, runways, and rooJ~ wall, and earth openings that 
qualify as elevated work locations shall be effectively barricaded in accordance with 
OSHA regulation 29 CFR 1926.500. Subpart M details safeguards to be used for 
floor, wall openings and stairways. Effective barricades are usually railings with toe­
boards or floor hole covers. 

8. 	 Assignments on flat or low pitched rooftype structures with a ground-to-eave height 
greater than ten feet, or a slope greater than or equal to 4 inches rise in 12 inches, 
employees shall be protected from faUing from all unprotected sides and edges of the 
roof as follows: 

a. 	 By the usc ofa mOlion-stopping safety system (body hamesslbelt and 
lanyard including rope grab device) on lines or lanyards; or, 

b. 	 By the use of a highly visible warning line system erected not (ess 
than 6 fect from the roof edge or where there is no alternate methods 
for use of fall protection equipment a monitoring system will be 
utilized. The monitor will recognize the fall hazards, warn employees 
if they are unaware ofa fall hazard or are acting in an unsafe manner, 
be on same working surface and in visual sight and stay close enough 
for verba l conununicatioll. The monitor can not have other duties that 
would take his attention from the monitoring function. 

9. 	 Materials and tools are not to be "dropped" from or "tossed" to any elevated levels. 
Equipment/tools that must be raised or lowered must be controlled by the usc ofhand 
lines or mechanical lifting devices. The equipment/tools must also be contained by 
rigging, use of tool buckets, tool belts, chutes, etc. 

10. Mobile work platforms and portable ladders used in close proximity to electrical lines 
have appropriate clearance as specified in 29 CFR t 91 0.303 

I I. 	 Personnel protection from fa lling while in transit to and from an elevated work site 
will be considered in all job planning and execution. 



FALL PROTECTION PROCEDURES 


O&,\I/, 	 Inc. pot icy reqllires fall protection when working at any height over 4 feet above noor level. 

OPTIONS 

I. 	 Ladders must be tied off the first time up. Check the non-skid feet on the ladder 
before usc. Don't stand on the top two steps; get a longer ladder if needed. Tfyoll arc 
standing inside a manhole, or inside a tank, you do not need fall protection. 

2. 	 When possible, employees should work from a lift platform. We have platfOlms 
fastened to a forklift, single person electric lifts, and multiple person electric lith. 
Scaffolds arc also available. HarncsseslJanyards are 110t needed ifyou can do the job 
from the lift platform or scaffold. Remember to fasten safety chains or gates, and 
position the platfonn as close as possible to the work area. 

J The next choice is a full body hamess hooked to an inertial reel that is fastened to a 
so lid anchor point. If the lid is on the transfonncr unit, a tether pole can be bolted to 
the attachment plate and the inertial reel attached to the pole. One person only can be 
hooked to the pole at one time. The mounting bracket needs placed on the lid with 
tl2" x 2" studs. These studs will be removed when unit is ready for shipping. The 
inettial reel is good for an 8' radius. Place the bracket in the center of a lid when the 
lid is approximately 16' in length and 2 poles spaced in from the end 1/3 when lid is 
longer than 16'. When the lid is off, the inertial reel must be fastened to either ajib 
cram; or the overhead crane hook. When the crane is used for fall protection, the 
operator must stand by the controls to make sure they are not operated while an 
employee is attached to the crane. Jib crane controls should be locked out by the 
employee using them, or kept with the worker to prevent accidental operation while 
in use as an anchor. 

4. 	 A body belt with a 4 ft lanyard may be llsed while on a lid of a transfonncr if the 
lanyard can be attached so that the person can not fall off the cdge of the unit. A 
body belt is not fall protection it is a positioning device to prevent you from reaching 
the edge. Do not use a body belt if there is a chance that a fall of more than 2 ft can 
occur. 

5. 	 Before using any hallless or belt, visually inspect its condition, looking for any 
fray ing or tears. Check the contrasting colored stitching~·ifit is broken anywhere, the 
equipment has been over strained and should be taken out of service and returned to 
the safety person. 

If you are not sure what to use, or if you have any questions about the correct way to 
use the equipment, ask your supervisor or the safety person before you continue 
working. 



O&M, Inc. 

FIRE PROTECTION 

I. 	 PURPOSE 

A. 	 To provide a method to ensure the safety of personnel, property, and the envirorunent 
from injury and damage due to a fire, both at O&M, Inc. fixed and field work 
locations . 

B. 	 To provide an effective fire prevention program through planning, training, education 
and inspections. 

II. 	 SCOPE 

This procedure applies to all employees of O&M Inc. 

III. 	 REFERENCES 

A 	 29 CFR 1910.38, Occupational Safety and Health Standards, Emergency Plans and 
Fire Prevention Plans 

B. 	 29 CFR 1910, Occupational Safety and Health Standard, Subpart L ~ Fire Protection 

C. 	 O&M, Inc. Safety Policy 

IV. 	 PROCEDURE 

A 	 General 

\. 	 Every work & office area of this building or structure and each mobile 
operation have been provided wilh fi re extinguishing equipment appropriate 
for the fi re hazards present or potentially present at each location. 

2. 	 All fire extinguishing equ ipment will be maintained in close proximity to the 
area of protection and access to this equipment shall not be blocked at any 
time. 



3, 	 All buildings arc provided with appropriate exits with exit signs. These 
exits shall be kept clear and free of obstruction at all times. 

B. 	 Smoking 

1. 	 Smoking, including the use of matches and lighters, is permitted only in 
approved areas. 

2. 	 Smoking is also forbidden in any area where flammable liquids or gases are 
present. 

3. 	 Cigarettes, cigars, etc. shall be properly, completely extinguished prior to 
disposal, and shall be disposed of in proper receptacles. 

C. 	 Maintenance and Inspection 

1. 	 Listings arc attached (Attachment I) of major workplace fire hazards for 
O&M, Inc. offices and operations. These listings include the hazard, 
handling method, ignition sources and fire protection systems applicable. 

2. 	 Regular, monthly, inspections offire protection equipment shall be performed 
to ensure proper operation and accessibility of equipment. 

3. 	 Monthly inspections shall also include looking for general fire hazards, 
inclusive of housekeeping concern. 

D. 	 Categories of Fircs 

I. 	 Class A fires are those involving ordinary combustible materials such as 
wood, paper, cloth, and some rubber and plastic materials. Use a Class A fire 
extinguisher on this type of fire. 

2. 	 Class B fires involve combustible liquids (such as oils, gasoline, etc), 
flammable gases, greases and similar materials. Usc a Class [3 fire 
extinguisher on this type of fire. 

3. 	 Class C fires involve energized electrical equipment where the electrical non­
conductivity of the extinguishing agent is of importance (where electrical 
equipment is turned off at the power source, extinguishers of other 
classifications may be used safely). Use a Class C fire extinguisher on a 
Class C fire. 

4. 	 Class D fires are combustible metals, such as magnesium, titanium, 
zirconium, sodium, and potassium. Dry Powders that exclude oxygen and do 



noi react adversely with the metals arc effective extinguishing agents. Use 
only a Class 0 firc extinguisher or dry powder on this type offire. 

E. 	 Burning and Welding (Hot Work) 

All buming, cutting torch, or welding operatIOns, including any activity that may 
involve sparks, high heat or open flames, shall be perfOimed in accordance with 
approved Burning and Welding Procedures. 

F. 	 Compressed Gas 

I. 	 All compressed gas cylinders shall be stored in well venti lated ar:;as. The 
cyl inders shall be secured upright at all times, and when not in use, the 
protective cap shall be placed over the cylinder's valve . 

2. 	 Flammable substances such as oi l and volatile liquids should not be stored in 
the same area. 

3. 	 Cylinders of oxygen should not be stored within 20 feet of cylinders 
containing flammable gases. If storage must be closer that 20 feet, then the 
cylinders shall be separated by a fire~resistive wall (such as concrete 
partition) at least 5 feet high and have a fire rating of at least 112 hour. 

O. 	 Training and Education 

I. 	 All O&lvt. Inc. pcrsOimei that may respond to a fire arc trained on the 
following: 

a. 	 Fire hazards of the materials and processes in their areas. 

b. 	 Categories of fires and fire fighting theory for each. 

e. 	 Proper use of fire fighting equipment available for their usc. 

2. 	 All trained personnel shall receive appropriate training. 



ATTACHMENT I 

MAJOR WORKPLAO; FIRE HAZARDS 

OFFICES , 

HAZARD: 

Paper, trash, furniture, electric appliances 

HANDLING METHOD TO REDUCE HAZARD, 

Remove trash daily 
Materials in proper storage area 
Proper disposal of smoking material 
Portable electric heaters w/tip over switches 
Coffee units tumed off at end of work 

IGNITION SOURCES, 

Smoking materials 
Coffee making equipment 
Overloaded electrical circuits 

FIHE PROTECTION, 

Portable ABC or prcssUI;zed water fire extinguishers 

Use ABC or Be only on electrical fires, do not use water! 


TRAFFICIW AREHOUSE OPEHATIONS 

HAZARD: 
Gasoline/Diesel/Propane 

HANDLING METHOD TO REDUCE HAZARD, 

Use gasoline safety container 
Never refuel running or hot equipment 

IGNITION SOURCES, 

Smoking materials 

Hot engines 

torches ~ cutting & welding 




FlllE PROTECTION: 

Portable Be & C02 fire extinguishers 

MAIN FACILITIES: 

HAZAIID: 

Flammable/comhustible liquids in Stockroom & solvent storage 
oils, paints 
Compressed flammable gases 

HANDLING METHODS TO HEDUCE HAZAIID: 

Prevent spills· Watch for leaks 
Keep cylinders chained upright & shut-off after use 

IGNITION SOURCES: 
\ Smoking materials 

Open flames - welding, cutting, brazing 

FIRE PROTECTION: 

Portable ABC & Be & C02 fire extinguisher 



O&M, Inc. 


GENERAL SAFETY RULES 

I. 	 Employees must inform their supervisor immediately ofany situations beyond their abi lity or 
authority to correct. 

2. 	 Supervisors shall insist that employees observe and obey every safety nile, regulation and 
order as necessary for the safe conduct of the work, and shall take such action as is necessary 
to obtain compliance. 

3. 	 Only qualified and/or licensed employees may operate any piece of equipment. 

4. 	 Anyone known to be under the influence of alcohol and/or drugs shall not be al lowed on the 
job while in that condition. Anyone suspected of being under the influence will be required 
to submit to testing. 

5. 	 No one shall knowingly be permitted or required to work while his or her ab ility or alertness 
is so impaired by fatigue, illness or other cause that might exposc the individual or olhers to 
IllJury. 

6. 	 Work shall be planned and supcrvised to prevent mjuries in all work processes, particularly 
when working with equipment and handling heavy materials. 

7. 	 Employees shall immediately report any personal injury or damage to property to their 
supervisor, no matter how trivial, regardless of the amount of damage and irrespective of 
cause or fault. 

SUPERVISOR'S RESPONSIBILITIES 

1. 	 To set examples of safe practices by their own conduct. 

2. 	 To investigate and correct, or have corrected promptly, unsafe conditions which have come 
to their attention. 

3. 	 '1'0 know, observe and enforce all general safety rules and such special instructions as are set 
up for their department. 

4. 	 To thoroughly acquaint each employee with safety instructions and practices and carefully 
observe them at their work. 

S. 	 To take part in work place safety and health program activities and contribute to their 
sliccess. 



6. 	 To inwstigatc and repoti all personal injuries, illnesses and property damage sustained on 
the job by the personnel with in their area of responsibility. 

7. 	 To welcome and utilize, as far as practical, the safety suggestions which may be made by 
employees. 

8. 	 To see that the employees have and use personal protective equipment as determined by 

the Safety department and company SOGs. 


9. 	 To sec that aU tools and equipment are and remain in safe and proper working conditions. 

EMPLOYEES RESPON SIBILITIES 

I. 	 Be alert to see that all guards and other protectivc devices arc in their proper places and 
adjusted. Guards arc not to be removed except by authorized personnel. Report all 
deficiencies promptly to your supervisor. 

2. 	 Horseplay, scuffling and other acts which tend to endanger the safety or well being of 
employees are prohibited. 

3. 	 Obcya11 posted warning and/or instructional signs. 

4. 	 Do not use equipment that has been tagged out until repairs have bcen made and the tags 
have been removed by authorized personnel. 

5. 	 You are responsible for housekecping at your project site and in your work areas. 

6. 	 The access to all fire extinguishers, electrical panel boxes, eye washes, first aid kits and exits 
must be kept clear at all times. Any defective, damaged or missing fire protection or safety 
equipment must be reported immediately to your supervisor. 

7. 	 Keep flammable liquids only in the designated storage arcas and in authorized and labe led 
containers which eOlTcctly identify the contents. 

8. 	 All aisles must be kept clear and open for traffic. 

9. 	 Smoking is pcnnitted only in designated outdoor areas. Smoking is prohibited in company 
buildings and vehicles. 

These rules are not all inclusive and are a summary of the specific rules in the Safety manual. Please 
familiarize yourself with these procedures and policies to produce a safe work place. 



O&M, Inc. 

HAZARD COMMUNICATION PROGRAM 

I. 	 PURPOSE 

To facilitate worker health and safety through effect ive communicatiun orlhe presence of hazardous 
materials, the ir associated hazards, and proper h:mdling requirements in cumpliance with 29 CFR 
1910. 1200. 

11. 	 SCOPE 

The ]-jazard Communication Program is applicable to all O&M, Inc, employees. 

Ill. 	 REFERENCES 

A. 	 Occupational Safety and Health Standards 29 eFR 1910.1200 Ha:lard Communications. 

IV. 	 PROCEDURE 

1. 	 O&M, Inc. shall meet the following criteria of the OSHA 19 10.1 200 Haz.1rd Communication 
Standard: 

a. 	 The Occupational Health & Safety Administration (OSHA) which is part of the 
Federal Dcprutment aflabar requires chemical manufactures to access the hazards of 
chemicals which they produce and manufacturing cmployees to providc infonnation 
to employees concerning hazardous chemicals in the workplace. 

b. 	 OSHA has estab lished the Hazard Communication Standard to reduce the possibility 
of chemical ly-related occupational injuries and iUnesses to employees. 

c. 	 The program's requircments are designed to ensure that O&M. Inc. receives the 
hazard information from our suppliers to enable us to inform our employees properly 
and implement the Hazard Communication Program. In addition, it provides 
necessary hazard information to associates, so that they can meaningfully participate 
in. evaluate and support the program instituted for O&M, Inc. 'work places. 

d. 	 Thc components of the '·i<lLard Communication Plan involve: 
1. 	 Hazard Detennination 
2. 	 Labeling and Warnings on Containers 
3. 	 Material Safety Data Sheets 
4. 	 Hazardous Chemicals used in the Workplace (Chemical Inventory) 
5. 	 Associate Information and training 
6. 	 Hazards of Non-Routine Work Assignments 
7. 	 Contractors in the O&M, Inc. Workplace 



2. This written program has been developed to meet the above criteria. 

3 All chemicals purchased will have an MSDS made available {o the Safety dept for listing and 
use in training. These chemicals wi ll {hen be listed on the inventory. The MSDS will be kepI 
in the Safety dept and copies available in the warehouse and on jobsites as required. 

4 All ~mployecs will receive tmining on hazardous chemicals at O&M, Il1c .; 

a. 
b. 
c. 
d. 
c. 

f. 
g. 

h. 

requirements of this progmm 
where chemicals are prcsent in the work area 
location of the written program 
review a fisting of MSDS available 
methods to detcct Ihe presence or release of chemicals by monitoring devices, visual 
appearance or odor 
the physical & health hazards of chemicals 
protective measures to be utilized to prevent exposure, work practices, emergency 
procedures and proper PPE to be used 
exp lanation of the labeling program 

5. Since O&M, In c. is an env ironmental project management company most operations outside 
oftlle office will require the usc ofa HASP (health and safety plan) which will detail all non 
routine tasks and any chemical exposures. A MSDS wi!! be obtained for all identified 
chemicals which employees may be exposed to du ring field activities before activities begin. 

6. When working on sites which involve multi employer situations the project manager andlor 
field supervisor will COli tact the other emp loyers and advise them of where O&M, Inc. 'MSDS 
are located and at that time detelm ine what chemicals the other contractors will be llsing in 
the shared work areas. 

a. All containers will have labels identifying the contents along with any 
appropriate ha7..ard wamings. The name and address of the manufacturer shall 
also be 011 the container. 

b. Any containers which lose their label or whose contents arc repackaged will have 
the infonnation applied to the container thm the use of the HMIS labe ling 
system. This system consists of 4 colored sections using a numbering system 
ranging from zero for no hazard to fo ur for the highest hazard. The health, fire, 
reactivity and any specific hazard will be identified. 

c. Any employees who can not read or understand English will receive specific 
hands on training to understand the handling of the chemicals in the language 
they understand. 

d. See attachment A for a listi ng of known chemicals. 
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Attachm ent A - MSDS Listing 
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O&M, Inc. 

HEAD PROTECTION 

I. 	 PURPOSE 

To provide a method (0 ensure the appropriate usc ofpro\ccticn to pn:vent head injuries resulting from 
contact with flying/falling objects, impact or low hanging equipment as well as limited e lectrical 
shocks and burns. 

IL 	 SCOPE 

These requirements apply to all employees at 0&,''11, Inc 

Ill. 	 REFERENCES 

A, 	 29 eFR 1910.135 [ind 1926. [00, Occupational Safety and Health Standard, Occupational 
I-lead Protection 

B. 	 American National Standard Z89.1-2003, Safety Requi rements, for Indm;lrial Head Protection 

IV. 	 PROCE DURE 

A. 	 General 

I . 	 Hard hats shall meet the design and approval specifications of Policy E-l, ANSI 
289.1-2003, and Class E & U. 

2. 	 lndividual hard hats will be provided to employees and will be replaced as necessary. 

3. 	 A supply of clean hard hats wi!! be kept on hand for use by visiting personnel. 

4. 	 Hard hats shall be worn in the manner des igned by the manufacturer and should be 
discarded and replaced if dented, chipped, chemically corroded, or otherwise 
damaged in any way. 

5. 	 Contaminated or potential ly contaminated hard hats shall be decontaminated to 
minimize the spread of hazardous materials to cleim areas. [f they can not be 
decontaminated, they will be containerized for proper disposal, and the Supervisor 
notified. 



6. 	 Hard halS shall be worn al all times when in a work arec: as defined by the 0&'\'1, Inc. 
Persona! Protective Equipment Policy. Specific hard hat use requirements are as 
follows: 

A. 	 At all times on project sites 
B. 	 Anytime in an electrical substation 
C. 	 Warehouse Facilities - III posted areas 
D. 	 When a supervisor believes it is required for safety 

NOTE: If Customer requirements are more stringent then O&M, Inc. policies. they 
shall take preference over O&M, Inc. requirements. 

7. 	 Hard Hats are IIOtmally not required: 

A. 	 In Office Areas 
B. 	 In Break Areas 
C. 	 While dOlming or doffing other equipment required wbere temporary 

removal is required to facilitate the correct use of PPE. 
D. 	 As approved by the project manager. 



O&M, Inc. 

HEARING PROTECTION 

I. 	 PURPOSE 

To prevent heari ng loss resulting from repeated exposure to excessive noise levels. 

II. 	 SCOPE 

This policy applies to all O&M, inc. employees. 

III. 	 REFERENCES 

A. 	 29 CFR 1910.95, Occupational Safety and Health Standard, Occupational Noise 
Exposure 

IV. 	 PROCEDURE 

Hearing protection devices will be worn at all times in designated areas. 

A 	 Hearing protection will be required in those areas in which it has been determined 
that the 8 hour TWA (Time Weighted Average) exceeds 85 dba and the employee 
will be exposed for periods of greater than 15 minutes duration. 

B. 	 Designated heari ng protection areas will be marked fo r easy identification by 
employees. 

C. 	 Employees consistently in and out of hearing protection areas shall keep their 
protective personal hearing protection devices to be uscd throughout the day. 

D. 	 Approved hearing protection devices are provided as necessary, by the Safety 
department. 

1. Foam/rubber inserts 
2. Muffs 

E. 	 1f an employee believes noise in the work area is uncomfortable, he/she may usc 
hearing protection at thei.f own discretion ~ provided the Supervisor and other co­
workers are notified. 



[<'. 	 Operations/areas, and the employees perform ing those job functions, rcqULring 
hearing protection are as follows: 

1. 	 GrindingIPolishing with Powcr Equipment 
2. 	 Air or power tools being used. 
3. 	 Painting 
4. 	 Client job sites that arc marked as hearing protection required. 
5. 	 When nonnal conversation between two employees can not be heard due to 

background noise. 

The above is 1I0t all inclusive of types of operat ions requiring hear ing protection. 

G. 	 AU employees who are exposed at or above an 8 hour time~weighted average of85 
decibels will have an annual audiogram conducted. The audiogram will be 
conducted by a certified/accredited vendor, whose procedures meet the requirements 
of29 erR 19 10.95. 



O&M, Inc. 

HEAT STRESS 

I. 	 PURPOSE 

To provide a method to minimize the risk of heat sl'reS5 and to properly respond to heat stress cases 
that occur on the job. 

II. 	 SCOPE 

This procedure applies to IIny O&M, Inc. persollilel performing tasks in an area where, as a result of 
high temperature, strenuolls work in protective clothing, etc., there is a reasonable risk of heat stress. 
Th is applies to emp loyees working in the field. 

III. 	 REFERENCES 

A. 	 29 C FR 1910.151, Occupational Safety and Health Standard, Subpart K, Medical and First 
Aid. 

IV. 	 PROCEDURE 

A. 	 Heat stress occurs when the body's temperature control system stops working properly 
because ofexposure to internal and external heat sources in conj unction with other physical, 
coo ling-restricting conditions. The following are precautions that should be taken to prevent 
heat stress: 

I . 	 Drink liquids to replace watcr lost by perspiration . Avoid alcohol and very cold 
drinks. If available, drink beverages which can provide electrolyte rcplacemcnt, for 
example, Gatorade brand. If goin g on a planned projcct bring your own water 
cooler/jug to assure yourself ofa source of water whilc on the project site. Stay away 
from sodas and leas and other drinks with caffeine as these make the body losc water. 
Notc: Do not dl'ink Gatoradc exclusivcly. Water is necessary to maintain a 
proper balance of Ouids, 

2. 	 Pace yourself during periods of heavy, hot work. 

3. 	 Take extra breaks and rotate duties when practical to reduce heal exposurc timc. 

4. 	 A void eating lots of heavy, fatty foods . Eat sens ib le meals. 

5. 	 Gel p lenty of rest when off the job. 

6. 	 Don't report to work with a hangover. 



R. 	 Types ofhca( stress, signs and symptoms, and treatment: 

1. 	 I-Ieat Cramps 

Signs and symptoms: Painful muscle spasms, usually of the leg muscles, that occurs 
after vigorous exercise. This is usually accompanied by profuse sweating. 

Treatment: Move to a cooler area and remove excessive layers of clothing to aid ill 
cooling the body. Sit or lie down and test the cramping muscles. Drink cool (not 
cold) water. 

2. 	 Heat Exhaustion 

Signs and symptoms: Profuse (heavy) sweat ing, skin is usually cold and clammy and 
lace is a gray color. May be dizzy, weak, nauseous and complain ofa hClIdachc. 

Treatment: Remove yourself from hot environment immediately, loosen any tight 
c lothing and remove all excessive layers of clothing. Have the person lie down. If 
the person is fully alert, have himlherdrink up to I liter of water. Ifthe person is not 
fully alert, DO NOT GIVE I-IIMfHER ANYTHING BY MOUTH. 

3. 	 Heat Stroke 

Signs and symptoms: 1I0!, dry, flushed skin; they witl not be sweating profusely 
because the sweating mechanism of thc body is not functioning adequately. 
However, there may be some remaining moisture on the skin from the stages leading 
up to heat stroke. The person is usually not fully alert and may loose consciousness. 

Treatment: NOTIFY MEDICAL RESPONDERS IMMEDIATELY! It is 
extremely important to cool this person off as quickly as possible. Remove all 
clothing to apply wet, cool towels or sheets to the body to aid in the cooling process. 
Irpossible, direct a fan directly on the person and DO NOT GIVE ANYTHING TO 
EAT OR DRINK. This person will require rapid transporting to a medical treatment 
facility. 

C. 	 The above treatments should be started immediately in all cases. The more extreme the case 
of heat stress (heat stroke) call be life threatening. Ofcourse, in all cases of heat cramps, heat 
exhaustion or heat stroke, notify the required medical responder(s) immediate ly. However, 
treatment should be started without waiting for the responders to arrive on the scene. 

D. 	 All first aid and medical treatment rendered or obtained, including first aid considered non· 
emergency status shall be recorded and required notifications shall be performed. 



O&M, Inc. 

HEAVY EQUIPMENT SAFETY AWARENESS 

I. PURPOSE 

To provide awareness when working around heavy/moveable equ ipment. 

II. SCOPE 

This policy applies to alJ O&Af, Inc. employees. 

III. REFERENCES 

A. 29 CFR 1926.602 Material Handling Equipment 

IV. PROCEDURE 

A. GENERAL 

1. 	 During certain projects O&M, Inc. may usc heavy equipment such as a bobcat, 
bull dozer, excavators, scrapers, backhoes and other similar equipment for the 
excavation ofsoils and concrete. Employees must be aware ofthcir presence on 
the project site and the safety concerns while working around such equipment. 

2. 	 Red Zones: When working around the following equipment a safe distance must 
be maintained. 

3. 	 Non extendable equipment; 15 feet in front ofthe machjne and 15 feet behind the 
machine ( with the side limits established during the job briefing according to 
individual circumstances). 

4. 	 Extendable equipment; 10 feet beyond the maximum reach of any extended 
portion of the machine in any direction. 

5. 	 Workers must not cnter a machinc's Red Zone without first communicating with 
the operator either through hand signals or a radio. 

6. 	 Operators must not allow the machine to approach workers closer than IS feet 
without first communicating with them using a horn, hand signals or a radio. 

7. 	 Blind spots: remember, if the worker can not see the eyes of the operator, the 
operator can not sec him. 



O&M, Inc. 

HOUSEKEEPING 

I. 	 PURPOSE 

To provide a procedure defining housekeeping standards required to reduce accidents, 
minimize exposure to hazardous materials, and provide an efficient and effective work place. 

[I. 	 SCOPE 

This procedure applies to all O&lvl, Inc. employees at all work locations. 

HI. 	 REFERENCES 

A. 	 29 eFR 1910.22, Occupational Safety and Health Standard, Walking-Working 
Surfaces, General Requirements 

IV. 	 PROCEDURE 

A. 	 General 

1. 	 All stairways, passageways, gangways, and aisles must be kept free of 
materials, supplies, and obstructions at all times. 

2 . 	 The floor of every work area must be maintained in a dean and, as far as 
practical, a dry condition. 

3. 	 All exits must be kept free of materials, suppl ies, and obstructions at all times 
for use in emergencies. 

4. 	 All fire extinguishers and eye wash stations must be kept clear for emergency 
use. 

5. 	 Tools, materials, extension cords, hose, or debris must not cause tripping or 
other hazards. 

6. 	 Tools, materials, and other equipment subject to falling must be adcquateJy 
secured. 

7. 	 Accumulation of flammable and combustible liquids on floors, walls, etc., is 
prohibited. All spil ls of flammable or combustible liquids must be cleaned 
up immediately. 



8 All electrical panel boxes, circuit breakers, and other electrical control 
equipment must be kept clear for an area of 30" in all directions. 

n. 	 Break, Office and Change Areas 

1. 	 Break, Office and Change areas !nllst be maintained in a clean condition at all 
times. 

2. 	 No onc with chemical contaminated clothing CTyvek, gloves, etc.} shall enter 
a break, office or change area without proper decontamination per Personnel 
Decontamination Policy. 

C. 	 Trash 

I. 	 All chemical con laminated clothing (Tyvek, gloves, etc.) shall be placed 
inside appropriately labeled waste containers and lids secured. 

2. 	 All clean, non-contaminated trash shall be disposed of properly in clean 
waste receptacles. 

D. 	 Hazardous Material Work Areas 

1. 	 Environmental cleanliness (good housekeep ing) is essential in maintaining 
the lowest exposure levels. Work areas shall be cleaned frequently to reduce 
levels of contaminants present and decrease chances of exposure through 
inhalation, ingestion andlor absorption. 

E. 	 Spills 

I. 	 Eal.:h individual shall be responsible for cleani.ng or seeing that any spill 
material is promptly cleaned up. lIthe employee can not handle the material 
or quantity spilled, the project manager and/or site supervisor shall be 
notified to provide additional help. 

2. 	 All spills shall be cleaned up in accordance with the HASP and other site­
specific guidance, if applicable. 
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O&M, Inc. 

LADDER SAFETY 


I. 	 PURPOSE 

To describe the required procedures regarding Ladder Safety in the workplace. 

n. 	 SCOPE 

All employees who might be expected to use a ladder during the course of work should 
be familiar with this document. This standard operating procedure covers all types of 
ladders, including step, extension, and fixed ladders. Ladder users must be able to 
recognize and avoid ladder hazards and be aware of safe practices in setting up, storing, 
moving and working from this equipment. 

Ill. 	 REFERENCES 

eFR 1926. 1950-1960 Subpart X contains speci fie infannation on these rules. 

IV 	 RESPONSIBILITY 

I. 	 It is the responsibility of all employees who may use a ladder read and understand 
th;s SOP. 

2. 	 It is the responsibility of the field supervisor to review basic ladder training safety 

3. 	 It is the responsibility of all employees to inspect any ladder being used are free 
from defects and the all moving parts are working properly. 

A. 	 Ladder Categories 

• 	 Type lA-30D pounds extra heavy duty 

• 	 Type f-250 pounds, heavy duly 

• 	 Type II-225 pounds, medium duty 

• 	 Type I11-200 pounds, light duty 

B. 	 Fixed Ladder - A ladder that can not be eas ily moved or carried, and may be an 
integral part of a structure. 



C. 	 Procedure 

1. 	 All employees who use ladders should hnve Ladder Safety Training. 

2. 	 Ladder Safety Training will consist of recognition of possible hazards 
associated with ladder use, proper maintenance and safety precautions to 
be taken when using ladders. 

3. 	 All employees must inspect [hem for defects or possible hazards before 
the ladders are used. Ladders with loose parts or faulty rungs should be 
taken out of service immediately, be tagged "Defective" and removed 
from the work area. 

4. 	 Whenever possible have someone with in shouting distance while on a 
ladder. 

D. 	 Safe L:tddcl' Setup 

1. AI! ladders must be placed on a f1ml surface and secured from slipping. 

2, Do not set ladders on boxes, blocks or other objects that might move. 

3, Do noliean or reach out while standing on ladders. 

4. 	 Secure ladders whenever a danger of slippage might occur. If a ladder 
cannot be secured from slipping (e.g., on a smooth concrete surface) then 
an assis tant must hold the ladder while the worker is on the ladder. 

5. 	 Do not use ladders in high wind or during inclement weather conditions. 

6. 	 Never set up ladders in front of or around doors, unless the door is posted, 
blocked ancVor locked. 

7. 	 Do not sit on ladders . 

8. 	 Usc safety shoes when climbing a ladder. 

9. 	 NEVER join 2 ladders together. If your ladder is not long enough, get a 
longer one. 

E. 	 Climbing and Standing on Ladders Safely 

I. 	 Always face a ladder when climbing up or down. 

2. 	 A void carrying materials or tools when climbing a ladder. Climb the 
ladder first then pull up the materials with a rope. 

3, 	 Rungs and steps should be clear of grease, oil, wet paint, snow, and ice 
before climbing. 

4. 	 Do not climb onto a ladder from the side . 



5. 	 Do not slide down a ladder. 

6. 	 Climb or stand on a ladder with your feet in the center of Ihe rung. 

7. 	 NEVER stand on the top rung or step of a ladder and NEVER higher than 
the second step from the top of a step ladder. 

F. 	 I'roper Usc a nd Care of Ladders 

I. 	 Never usc metal ladders ncar exposed electrical wires or circuits. 

2. 	 Plaee warning signs or traffic barriers around a ladder before use in or 
neal" roads, sidewalks or other vehicle or walking access areas. 

3. 	 Do not move a ladder while someone is on it. 

4. 	 Never use a ladder when under the influence of alcohol or prescription 
medications. 

5. 	 Do not leave tools or materials on lap of ladders. 

6. 	 Only one person should be on a ladder at a time. 

7. 	 Do not usc a ladder on a scaffold, in a man lift or on top of heavy 
equipment. 

8. 	 Do not try to "rock" or "bounce" a ladder to move it. 

9. 	 Store wood ladders where they will not be exposed to the elements. 

10. 	 Make sure ladders are properly secured when transported. 

11. 	 Do not paint wood ladders. Painting could hide potentially dangerous 
defects. 

12. 	 Remove defective ladders from service immediately, be tagged 
"Defective", and removed from the work area 

G. 	 Step Ladder Safety 

l. 	 Never use a stepladder over 20 feet in length. 

2. 	 Always open a stepladder completely and make sure the spreader is lock.ed 
before use. 

3. 	 NEVER stand higher then the second step from the top of a step ladder. 

4. 	 NEVER straddle a stepladder. 



H. 	 Extension Ladder Safety 

1. 	 The sections of an extension ladder must sufficiently overlap to retain the 
strength of the ladder. Sec Table 1 

2. 	 Never splicc or lie two short ladders togethcr . 

3. 	 When using a ladder for access to a landing, it must extend 3 flmgs or 3 
feet above the landing. 

4. 	 The top of an extension ladder should rest against a flat, finn surface . 

5. 	 Elevate and extend these extension ladders only from the ground. 

6. 	 When practical, secure extension ladders at both the base and the top. 

I. 	 Extension Ladder Setup 

1. 	 Lay the ladder on the ground when it is collapsed. 

2. 	 Have someone foot the ladder or make sure it is braced against something. 

3. 	 Pick up the ladder and walk it to an upright position, making sure it will 
not be obstructed by trees or wires. 

4. 	 Slidc the bottom of the ladder outwards to the proper angle and set the feet 
correctly. 

5. 	 Then extend the ladder by pulling the extens ion line. 

6. 	 Make sure the rungs on the upper half of the ladder are properly secured 
by the locking mechanism. 

7. 	 If possib le, tie the ladder off or have someone steady the ladder as you 
climb it. 

J. 	 Fixed Ladder Safety 

1. 	 Fixed ladders must be secured to the object they are attached to. 

2. 	 Fixed ladders over 20 feet must have a safety cage surrOlmding the ladder. 

3. 	 The safety cage should have 15" clearance to all points from the center. 

4. 	 Defects in fixed ladders should be repaired as soon as possible. 

S. 	 When a defect is not repairable the ladder must be taken out of service. 



Table 1 




O&M, Inc. 

LIFTING AND CARRYING 

1. 	 PURPOSE 

To provide a method to minimize the risk of injuries resulting from the movement, lifting 
and carrying of tools, materials and equipment at work locations. 

II. 	 SCOP E 

This procedure applies to all O&M, Inc. employees performing tasks involving the 
movement ofmaterials that may cause short term, immediate injury or long term, cumulative 
lrauma. 

III. 	 REFERENCES 

A. 	 N/A 

IV. 	 PROCEDURE 

A. 	 General 

1. 	 In order to minimize the probability of injuries resulting from movement of 
materials, the two basic types of injuries must be taken into consideration: 

a. 	 Short tenn, inunediate injury 
h. 	 Cumulative trauma andlor repet itive motion 

2. 	 Short Tenn, Inuncdiate Injury 

a. 	 These are injuries that occur as a result ofa specific, ioul1cdiate event 
such as a pulled muscle, sprained wrist, etc. 

b. 	 Inj\lry severity may be minor requiring no medical response or 
treatment, or severe up to and including pelmancnt disability and 
death. 



3. 	 Cumulative Trauma and/or Repetitive Motion 

a. 	 Any and all activities perfonncd by the human body results in stress 
("wear and tcar") on the musculoskeletal system. Lifting and canying 
is particularly stressful, as well as activities perfonned repetitively. 

b. 	 Musculoskeletal stresses repeatedly occurring over long periods of 
time can result in Cumulative Trawna Disorders (CTD's) that affect 
the spine, joints, muscles, nerves, etc. A commonly known CTD is 
Carpal Tunnel Syndrome. The likelihood ofa CTD ,md its severity is 
related to three factors: 

Frequency: How often the activity is performed. 

• 	 Position: The position of the worker's body, extremities, 
etc. while perfonning the activity. 

• 	 PressurelForce: How much pressure or force is exerted when 
performing the activity? 

4. 	 Injury prevention during li ft ing and canying can be accomplished by the 
following: 

a. 	 Use materials handling equipment properly when available. 

b. 	 Gel assistance when for moving any materials weighing greater than 
50 pounds (or awkward to carry, regardless of weight). 

c. 	 Use proper li fting and carrying tedmiques at all times. 

d. 	 Do not movc materials unnecessarily. 

e. 	 When tasks require material movement in awkward physical positions 
(e.g. arms extended, li fting overhead, etc.), consult with your 
supervisor or the Safety dept. for determi nation of best available 
pro(.;edure. 

B. 	 Use of Materials Handling Equipment 

I. 	 Where available, materials handling equipment should always be used to 
move materials from one point to another, regardless of the distance traveled. 



2. 	 Proper safety procedures, as described in this manual, shall be followed at all 
times when using materials handl ing equipment. Re{;ommendcd 
manufacturds procedures should also be followed. 

3. 	 Materials handling equipment that should be used includes but is not limited 
to: 

a. 	 Hand trucks 
b. 	 Hoists 
c. 	 Forklifts 
d. 	 Drum lifting tools 

C. 	 Guidelines for Lifting and Carrying 

u. 	 Less than 50 pounds lift: onc person 
b. 	 50 - 100 pounds lift two persons required 
c. 	 101 pounds or greater li ft: material handling equipment must be used 

O. 	 Proper Manual Lifting and Carrying 

1. 	 The load should be tipped to test whether it is light enough for a onc-man lift. 

2. 	 When ready to lift: 

3 . 	 One foot should be placed beside the object, and one foot behind it. 

b. 	 The back should be kept straight. Nearly vertical. 

c. 	 The chin should be tucked in, to help keep the back straight. 

d, 	 The object should be lifted by bending the knees and gripping with 
the whole hand, not just the fingers. 

e. 	 Anns and elbows must be kept close to the body. 

f. 	 The object should be drawn close to the body and body weight should 
be centered over the feet. 

g. 	 The body should be shi fted until a straight li ft can be made by 
pushing up with the leg muscles, not putting a strain on the back or 
gett ing in awkward positions. 

h. 	 Lifting to a position above the waist should not be with one motion. 
The load should first be raised waist high (using the procedure just 
described) then rested on a support while grip is changed. The knees 
should be bent again to get leg muscles into the finallifi. 



3. 	 When something is carried, the grip and position should not be adjusted 
without stopping and resting the load on a support. 

4. 	 To set the load down, just follow the lifting procedure, but in reverse, 
bending the legs, not the back, setting one comer down first to slide hands out 
so they won't get pinched. 

5. 	 Help should be obtained to lift large or heavy objects. When two or more 
persons carry a load, the procedure should be reviewed beforehand and the 
route and clearances checked. One person should act as a leader and position 
himself so he can watch and coach the others. If the object is long, each 
person shou ld carry it on the samc side of his body - and everyone should 
walk in step. Items cannot be safely stacked without a safe base. 

E. 	 fnj ury Prevention 

1. 	 The use of back belts is an optiona l procedure when doing any lifting and 
carrying. Back bells have, in somc situations, found to be a help whcn lifting 
and carrying is a constant job requirement. 

2. 	 Following the above procedures will heip eliminate many situations where a 
pulled or strained back would occur. 



O&M, Inc. 

LI FTI NG DEVICES 

l. 	 PURPOSE 

To establish a pro.:edufc for proper opl!ration and inspection of Material Handling Lifting Devices, 

II. 	 SCOPE 

Th is procedure applies to O&M. [nco personnel and equipment. 

III. 	 REFERENCES 

A. 	 29 erR 1910.176, Occupational Safety and Health Standard, Handling Materials - General 

B. 	 29 CFR 1910.179, Occupational Safety and Health Standard, Overhead and Gantry Cranes. 

C. 	 29 CFR 1910.184, Occupational Safety and Health Standard, Slings. 

IV. 	 PROCEDURE 

For your own and other O&Al, Inc. employees safety, Material Handling Equipment must be used and 
maintained as recommended by the Manufactu rer. Failu re to adhere to the followi ng 
recommendations CQuid endanger your lifc. Use good common sense and judgment at atl times. 
Safcty is the responsibiHty of the operator orthe equipment. You must be competent and attempt to 
fore~ec and avoid all hazardous conditions. To be safe as possible, the ho ist must be given proper 
preventative maintenance and testing. 

A. 	 Before Op'erating Ho ist and completing Rigging 

I. 	 Do not operate hoist or comp leted rigging unless you arc properly trained, physically 
fit, and authorized to do so. You must be familiar with all operating controls of the 
hoist, warnings, and instructions on the hoist, the safe hoisting practices, and service 
gu ides. 

2. 	 On powered hoists, test all controls and limit switches and makc surc hoist is well 
lubricated at the beginn ing ofeach shift:. Make sure nceded lubrication, adjustments, 
or repairs arc made by appointed personnel before operations are begun. 

3. 	 Conduct periodic visual inspections as described by the Service manuals, and make 
sure necessary lubrication or repairs are made. 



B. 	 Wire Rope 

A wire rope is a piece of flex ible, multi-wired, strarldcd machinery made of many precision 
parts. 

Any wire rope in usc should be inspected on a regular basis. You have too much at stake in 
lives and equipment to ignore thorough examination of the rope at prescribed intervals. 

The pu rpose of inspection is to accurately esti mate the service life and strength remain ing in a 
rope so Ihat maximum service can be had with in the limits of safety. Results ofthe inspection 
should be recorded to provide a history of rope perform ance on a particular job. On most 
jobs, wire rope must be replaced before there is any fisk of failure. 

The Occupational Safety and Health Act has made period ic inspection mandatory fOf most 
wire rope applications. 

C. 	 Wire RORe Inspection 

All wire rope wi ll be inspected once a mon th during the monthly shop inspections ami signed 
and dated inspection report maintained. The Inspection Check List(s) attached can be used to 
record these inspections. 

WlRE ROPE SHOULD BE REPLACED IF ANY OF THE FOLLOWING CONDITIONS 
ARE NOTED: 

1. 	 Six (6) randomly distributed broken wires in one rope lay, or three (3) 
broken wires in one strand in one rope lay. 

2. 	 Reduction of three-sixty-fourths inch (3/64) of the original diameter of 
outside ind ividual wires. 

3. 	 Kinking, crushing, bird-cagi ng, or any distortion of the wi re rope structure. 

4. 	 Evidence of heat damage, or excessive corrosion. 

5. 	 Reduction from nominal diameter due to loss of core support, internal or 
external corros ion, wearing of outer wires. 

D. 	 Hoisting Eq uipment 

I. 	 All cables, chokers, chains and slings shall be thorough ly inspected before usc . 
Defective ones will be cut and discarded. 

2. 	 All come-a- Iongs, chains, hoists and hydraulic rams shall be thoroughly inspected 
before usc. Defective ones will be repaired before usc. 



3. 	 The employee mllst be thoroughly familiar with the safe working load of the cable, 
sling, chain and/or any other lifting equipment. There is no room for guess work. If 
you do not know the lifting capability of the equipment please consult your 
supervisor or the Safety department. 

4. 	 Loads with sharp edges should be properly protected to avoid damage to load or 
slings. 

5. 	 A chain or cable must never be used on loads with smooth surfaces because slippage 
may occur. A rope or fabric sling is safest for this use. 

6. 	 AII hoist blocks must be directly over the load before lillillg. 

7. 	 Only qualified and duly authorized persons may operate heavy equipment, or do 
necessary rigging and signal ing. 

8. 	 It is the responsibility of the person rigging the load to see that the load is securely 
fastened and balanced . 

9. 	 The crane is designed to carry weight at its center, not on the point. 

10. 	 Personnel are to be lifted only in equipment spec ifica lly designed for that purpose. 

I I. Loads should be lifted just high enough to clear obstacles on the floor 01" ground. 
When the loads are to be carried over a distance to a higher position, they should be 
carried as stated and then lifted to the desired height. 

12. 	 When using come-a-Iongs, the supporting member should be checked to make sure it 
will carry the load. 

13 . 	 A load should never be lifted and left unattended. 



O&M, Inc. 

HOIST INS PECTIONS 

HOIST #, T YP E, DATE: 

INSPECTED BY, OK DEFECTIVE 

Guards in Place 

Manual Controls 

Wire rope (defective ifs ix random ly broken wires in one rope lay or 
three broken wires in one strand in one rope lay) 

Limit devices 

Abras ion scrubbing. flattenin~ or Eeen i n~ of wire rOEc 

Electrica l connections 

Evidence of heat damage 

Hook (derormed or cracked) 

COMMENTS, 





---------------------------------

O&M, Inc. 
SLING INSPECTION FORM 

FACILITY; 

SYNTHETIC WEB SLINGS WIRE ROPE SLINGS 
CHAIN SLINGS 

(torn, punctured, snapped, (kinked, broken wires, other 
DATE INSPECTOR frayed, cut) distortions) (dama.e) ACTION TAKEN , 

1 
I, 

I, 

I, 
I 

--­ -
, 

Slinglnsp.Fonn 
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LOCKOUT/TAGOUT POLlCY 
(ZERO MECHANICAL- ELECTRICAL STATE) 

I. PURPOSE 

To provide a procedure to ensure isolation orelectrkal power or electrically driven equipment, engine 
driven equipment, lines carrying hazardous substances and or high pressure systems. 

II . SCOPE 

This pol icy applies to O&!v1, Inc. employees. 

III. REFERENC ES 

A. 29 CFR 1910.147 Occupational Safety and Health Standard, Subpart J, The Control of 
Hazardous Energy (Lockouttragout), dated September 20, 1990. 

IV. PROCEDURES 

Before anyone works on or in electrical power or electrically driven equipment, engine driven 
equ ipment pi ping connected (0 pumps or tanks, the fol lowing procedures must be fo llowed: 

A. Stat ionary Electrica l Power Equipment (incl uding but not limited to transfonners, regulators, 
reactors, tap changers, sw itches, and breakers). 

I. All electrical switchgear and breakers which energize equ ipment to be serviced must 
be de-energized, locked and tagged, tested, and grounded prior to any service be ing 
performed. Refer to the "Safety in Prepari ng Stationary Electrical Power Equ ipment 
fo r Servicing" Section 5 of this procedure, for details. 

2. Levers, switches, actuators, con trollers, etc. wh ich supply power to any equ ipment 
involved in servicing must be inspcctcd and tested to verifY all related circu its have 
been dc-energized. These dev ices must be locked and clearly tagged to identify the 
equ ipment's status. 

3. AI! locks and tags, utilizing a multi ple lock adapter, must be attached or removed 
only by a Superv isor. The Supervisor shall be responsible for worker safety during 
lhe lockout. 

4. Each employee engaged in any service work involving a lockout shall install his/or 
her lock and tag on the equipment. 



5. 	 In the event ofehe client prohibiting contractor locks in the field , :> variance will have 
to be approved by the project manager and thc client prior to proceeding with the 
alternate 10g-outJlag-oul procedure. 

6. 	 In the case of a Supervisor change of duly, the Incoming Supervisor shall instal l his 
or her lock and tag n.r.i.2r to the outgoing Supervisor removing theirs. 

7. 	 Only upon completion orthe servicing, including a thorough inspection of the site, 
equipment, and personnel shall the locks and tags be removed by the Supervisor. 

Stationary Electrically Driven Equipment 

J. 	 All electrical switchgear to be worked 011 with energized moving equipment, such l1S 

pumps, b lowers, screw conveyors, agitatOl"s, conveyers, centrifuges, compactors, ctc., 
must be locked/tagged out. 

2. 	 Push buttons which operate the equipment 10 be worked on musl be tried to ensure 
that the proper electrical circuit(s) have been isolated. 

3. 	 In cases where pumps or similar equipment are activated by a float valve, or where it 
is impossible to make a positive check on the safety of the lock out, safety jacks must 
be removed from Rowan starters and fuses pulled from all other type starters. 

4. 	 If such pumps, motors or equivalent are actuated by mechanical devices, such as 
floats, the devices must be tricd manual!y to ensure that proper deactivation has been 
achieved. 

5. 	 All dr ive belts must bc removed on multiple line shaft driven equipment. 

6. 	 Switches controlling electrical equipment must be locked out using a multiple lock 
adaptor. One padlock shall be used for el1ch employee involved in the job. This is to 
prevent exposure to moving equipment when one employee completes his assignment 
and another cmployee is remaining, performing additional tasks. 

7. 	 Each employee who will work on equipment involving a lockout is to be provided 
with his or her own lock and key. 

8. 	 A padlock is to be installed by the employee involved in the job at the beginning of 
the job or work period and removed at the end of the job or work period. The 
employee or employees doing the work will retain the key to the padlocks being used. 

9. 	 When subsequent work crews nre required on the job, actual changes ofpadlocks are 
involved. Incoming workers will attach their padlocks before the relieved workers 
remove theirs. 

10. 	 When locks arc changed, the Supervisor(s) concerned should completely ;md 
thoroughly check the lockout as originally made to assure the continued protection of 
employees. 
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II. 	 A "Danger - Do Not Operate" lag must bc installed on the switches being 
locked out. The tag must be filled out with the date and name(s) of personnel 
involved on each crew. The tag to be Filled oul by tIle Supervisor. 

C. 	 Engim: Driven Vehicles 

I . 	 When work must be performed on equipment or vehicles powered by an internal 
combustion engine, the engine must be rendered inoperab le by one of tile following 
means: 

a. 	 Removal orlhe ignition or startcr actuation key. 

b. 	 Disconnecting of the battery cables and insertion of a padlock through the 
disconnected wire terminal. 

c. 	 Isolation by means of a lock type battery disconnect switch. 

2. 	 Attempt to actuate the equipment by operati ng the switch, button, or lever. Air and 
hydraulic pressure must be relieved when necessary. 

3. 	 The employec(s) working on the equipment will retain the keys to the ignition switch 
and/or padlocks used. 

4. 	 A "Danger - Do Not Operate" tag must be installed on the control panel 
and/or at the battery disconnect point. The tag must be filled in by thc Supervisor 
with the date and name(s) of personnel involved on the job. 

D. 	 Interlocked Contro llers and Starters 

I. 	 Interlocked controllers, controller and starters should be rendered safe by an 
electrician or qualified employee as detennined by the Safety & Operations 
Departments. 

2. 	 No fuses shall be removed or replaced unless being performed with a fuse puller. 

E. 	 When piping valves cannot be locked out, the line must be double blocked or blanked. This 
will prevent any pressure, heated water or chemica! from being introduced into the operation. 

If repair is to be made on any lines where the leak can cause employee injmy, the system will 
be shut down fo r repairs. 

F. 	 Danger Tags 

1. 	 White, plastic danger tags will be used in conjunction with the lock-out of all 
equipment being prepared for maintenance work or isolating equipment for 
production reasons. 



2. 	 When equipment is isolated for maintenance work, the Supervisor wi l! date and sign 
the danger tag, then attach it to the valves, breakers or controls that arc required to 
iso late the equipment. Only when the employee(s) has informed the Supervisor that 
the work has been completed and the equipment can be checked out for service, can 
the danger tag be removed. NOTE: When exposed to weather conditions plastic tags 
should be used. 

V. 	 SAFETY IN PREPARING STATIONARY ELECTRICAL POWER 
EQUIPMENT FOR SERVICING 

Depending on the service to be performed, the equipment mayor may not be dc-energized. The 
Supervisor will make whatever arrangements are necessary wilh the affected employees or the 
customer, ifficld service, for performing the servicing in either mode, and oulline this information 
with the employees involved. 

rn many cases, the transformer being serviced will be dc-energized, but much of the equipment 
surrounding it will still be energi:led. Employees must know the work site and recognize what's 
energized and what's dc-energized before performing any work. If employees are uncertain of 
anything, they must consult the Supervisor prior to commencing work. 

To prepare a transformer for safe de-energized servicing, there are three major functions with several 
steps Ihat must be performed prior to starting the actual servicing work. 

The functions are: 
a. Switching - to de-energize primary and secondary of the transformer. 
b. Testing - to verify transformer is de-energized. 
c. Grounding - to ground the transformer pri mary and secondary to protect service personnel. 

The Supcrvisor wil! make all necessary arrangemcnts and infonn the employces as to what thcir jobs 
wi ll be in these functions. Only qaulified personnel, as determined by the project manager or field 
supervisor, may perform these functions. By perfomling this work unapprovcd, employees may 
endanger themse lves or other workers. Always use extreme caution whencverwOI"king with electrical 
equipment, in either energized or reenergized modes. As always the minimum safety equipment in a 
substation is a hard hat, occupational safety glasses with side shields, and appropriate .'Ja fety shoes. 

A. 	 Switchi ng 

I. 	 The Supervisor will make arrangements to organi'l-<: times, sequence, and durations of 
power outages. 

2. 	 With proper arrangements made, the load rrom the secondary breakers is removed. 
Once assured the load is off, the proper secondary breakers would be opened. The 
!lonna! sequence would be to open the small "feeder" breakers nrst, then de-energize 
the main secondary breaker. The secondary main should then be racked out of the 
cubicle, then locked and tagged out of the circuit. However, in some substations 
there may be a tie breaker which allows the feeder breakers to receive power from 
another source, which in turn would allow dc-energizing or the main breaker from 
the secondary of the transformer to be serviced, wh ile the feeders are operated off 



another secondary main which may be at the substation being serviced, or a remote 
area. If this is the case, be extremely careful as conductors to the feeders will be 
energized. Employees must always check with the Supervisor for verification on 
what type system they are working with and what will remain energized. 

3. 	 After the trans fonner's secondary breaker is removed, the primary voltage shall be 
removed from the transformer's primary side. Typically, for an indoor substation 
there would be a switch located at the transfomlcr which would be opened and 
locked out. The next step would be to open, remove, lag, and lock out the high 
voltage breaker which supplies the primary voltage to the transformer. 

4. 	 Verify all procecding steps have been met, and all persollnel involved are satisfied 
with the lockout and tagging before proceeding to the testing function. 

B. 	 Testing 

I. 	 High Voltage or Primaries 

a. 	 The Supervisor will verily all switching procedures and give the "all clear" 
for testing to begin. 

b. 	 After physically verifying its being de-energized, the access panels to the 
higll voltage side of the transfomler would be carefully removed, allowing 
access to the primary bushings. Under no circumstances should contact be 
made with any conductor until it is verified de-energized and properly 
grounded. 

c. 	 The actual testing for the presence of voltage is done with a voltage detector 
which is properly "sized" for the voltage being tested. The person 
performing this testing or detecting shall wear "hot" gloves and protectors 
while perfonning the test.'> along with the usual hard hat and safety glasses, 
and safety shoes. When utilizing a detector or indicator, the first step before 
testing the transfonner primary bushings and switch for voltage shall be to 
test the voltage detecting/indicating device to assure it is operating properly. 
This may be done by testing the instrument for operation by using it on a 
voltage source known to be energized. [fit responds to the known energized 
source, the next step is to verify the transfOlmer primary bushings and switch 
are de-energized. (No presence of voltage indicated.) The final step is to 
retest on the known energized source to verily the instrument is still 
operating properly. 

d. 	 Should any parts of the high voltage switch or cabling being worked Oil or 
adjoining equipment remain "energized", then these arcas must be covered 
with dielectric blankets and tagged accord ingly. All personnel involvcd 
must be aware of this before proceeding. 



2. 	 The Secondary Voltage 

a. 	 The transformer's secondary access panels should be carefully removed. 
Under 110 circumstances should contact be made with any conductor until it 
is verified de-energized and properly gronnded. 

b. 	 When utilizing a detector or indicator, the first step before testing the 
transformer secondary bushings and breaker for voltage would be to test the 
voltage detecting/indicating device to assure it is operating properly. This 
may be done by testing the instrument for operation by IIsing it on a voltage 
source known to be energized. Jfit responds to the known energi,.ed source, 
the next step is to verity the tranSfOnller secondary bushings and breaker are 
de-energi:ted. (No presence of voltage indicated). The final step is to retest 
on the known energized source to verify the instrumenl is still operating 
properly. 

c. 	 Shou Id any parts of the secondary switchgcarlbreaker panel being worked on 
adjoinin g equ ipment remain energized, these areas must be covered with 
protective dielectric blankets to isolate them, and lagged to wam all involved 
personnel. 

3. 	 Once both the primary and secondary of the transformer arc tested and verified de­
energized, the grou nding function would take place. 

I. 	 The Supervisor will verify all testing procedures and give the "al! clear" for 
grounding to begin. 

2. 	 The person installing the grounding cab les should first install the "tail" line of the 
ground cables to a secure substation ground, with (I), three phase set dedicated to the 
primary and (I), three phase set dedicated to the secondary of the transfonner. 

3. 	 The installer would then put on "hal" gloves with protective covers (he orshe should 
already have a hard hat, occupationa l safety gla<;ses with side shields, and steel toed 
safety shoes) to actua lly install the cables on the transformer, using a "hot" stick. 

4. 	 Taking (1), three phase set orground cables, and wearing all appropriate safety gear, 
the installer would approach the primary conductors, and tum his head and "lap" the 
grounded cab le against eaeh conductor to verify that there is 1I0t residual inductance 
or capacitance on these lincs. 

5. 	 Next, each phase would have an individual cab le attached securely to it. Now the 
grounding of the primary is complete. 

6. 	 Taking Ihe second three phase set of ground cables the installer would approach the 
secondary conductors, and tum his head and "tap" the grounded cab le against each 
conductor to verify that there is not residual inductance or capacitance on these lines. 

http:energi,.ed


7. 	 Next, each phase would have an individual cable attached secure ly to it. Now the 
grounding of the secondary is complete. 

8. 	 All ground cab les are to remain attached until all personnel are completed with (he 
transformer servicing, and an "all clear" is given by the Supervisor to remove the 
ground. 

VI. 	 SPECIAL INSTRUCTIONS 

A. 	 Removal of Locks 

I. 	 In the event an cmployee who installed a padlock or removed an ignition key from a 
piece of equipment has left the site fot any reason, the following procedure shall be 
used: 

a. 	 The Supervisor must be assured that the employee is no longer at work on 
the equipment in question. 

b. 	 The Supervisor may cut the lock from the secured equipment after all other 
locks are removed by the respective employees. 

c. 	 The Supervisor assumes fu ll responsibility fo r the safe re-energizing of the 
equipment involved. lfthe equipment belongs to a client, the client shall be 
responsible for actually re-energizing the equipment. 

d. 	 A written record should be made of the circumstances. (Attachment) 



O&M; Inc. 

REMOV AL OF LOCK(S) WRITTEN VERTFICA nON FORM 

DATE:______ 

Employcc(S) LOCK BEING REMOV ED: 

SUPERV ISOR REMOVJNO LOC K: 


PRINT NAME: ____ __ SIGNATURE: ___ _ _ _ 


WITNESS TO THE REMOVAL OF LOCK: 


PR INT NAM E: ___ _ __ SIGNATURE:_ _ _ _ ___ 




LOCKOUT PROCEDURE 


Dafe: Authorized maintenance employee: 


Equipment to be locked oul: 


Dept. & Location: 


Circle energy sources: electrical, air, hydraulic, spring, flywheel , thcm1al, chemical , engine 


Location to place isolating lockollt(S): 


I. Notify affected employees that the machine is to be shut down and locked out. 

Employees notitied: 

2. Ifin operation, shut down machine with normal stopping procedure. 

Circle method: turn off switch, tum off key, wlplug, push stop button, other 

3. Isolate al! energy sources and apply lock(s). (ex. breaker locked off, "on" switch locked of!) 

Method: 

4. Block or dissipate all stored energy. 

Method: 

5. Verify lockout by (circle) A. testing operating controls, B. test with electrical meter, C. visually 
verifying contact is open inside panel. Power can still be connected even though the switch says 
OFF! REMEMBER TO RETURN CONTROLS TO "OFF" AFTER TEST. 

When machine is operationall·cmovc tools, replace guards, and return to serv ice as follows; 

1. Check that all employees are safely positioned: (Circle) YES NO 

2. Notify all affected employees machine is ready for operation and locks wi ll be removed. 

Notified: 

3. Remove all locks, blocks, or other energy restraints. 

4. Restore all energy to the machine. 



O&M, Inc. 

MATERIALS HANDLING PROGRAM 

I. 	 PURPOSE 

To provide a method to ensure proper handling of hazardous materials and proper usage of materia ls 
handling equipment at O&Al, Inc. 

II. 	 SCOPE 

This applies to all employees, contractors and visitors at O&M, Inc. 

III. 	 REFERENCES 

A 	 O&M, Inc. HASP and SOP Per:;onal Protective Equipment. 

B. 	 O&M, Inc. SOP Forklift Operating. 

c. O&M, Inc. SOP Drum & Container Handling. 

rv. PROCEDURE 

A. 	 The performance ofany task at O&M. Inc. whether it involves hazardous materials/wflsle or 
not, requires compliance with all applicable safety and health procedures in the HASP. 

B. 	 When operating or riding on or in any vehicle while on O&M. Inc. property or while 
conducting company business regardless of location, scat belts shall be worn at all times . 
This applies to company cars, trucks, personal vehicles being used for company business, as 
well as "industr ial trucks" such as forkl ifts, if equipped. 

C. 	 Powered industrial trucks (fork li fts, man-lifts, etc) shall be operated, inspected, and 
maintained in accordance with the Powered I.ndustrial Tnlcks SOP. 

O. 	 Commercial vehicles shall be operated, insper.:ted, and maintained in accordance wit h the 
Commercial Vehicle Procedure, Section 0-3 of this manual. 

E. 	 L;ft;ng dev;ces used at O&M. Inc. shall bc used. ;nspectcd and ma;nta;ned ;n accordance wHh 
the Lifting Devices SOP. 

F. 	 Potential hazardous materials exposures of personnel, plant equipment, grounds, and the 
environment shall be minimized by perfonning work practices in compl iance with effective 
contam ination control procedures and decontamination. 

O. Drums and contai ners of hazardous materials and hazardous waste shall be handled in 
accordance with standard safe handling practices. 



L 

H. 	 Material handling equipmcnt used to move drums and containers orhazardous materials shall 
be selected, positioned, ,md operated to minimizc sources of ignition related to the equipment 
rrom vapors released rrOIll rupturcd drums or containcrs. 

Shipping and Transport 

I. 	 Drums and containers shal l bc identified and classified prior to packaging for 
shipment. 

2. 	 Drum or container staging areas shall be kept to a minimum number necessal)' to 
identiry and classify materials safely and prepare them for transport. 

3. 	 Staging arcas sha!! bc provided with adequate access and egress routes. 

4. 	 Bulking of hazardous matcrials and hazardous wastes shall be permittcd only after 
thOfOtl gh characteri7.ation or the materials has been completed. 



O&M, Inc. 

POWER HAND TOOLS 

l. 	 PURPOSE 

To insure safe handling o f pOliable power hand tools in order to prevent injury and reduce the 
possibility of accidents. 

II. 	 SCOPE 

This procedure applies to O&M, Inc. employees. 

Ill . 	 REFERENCES 

A. 	 29 CPR 1910, Occupational Safety and Health Standards, Subpart P, Hand and Portable 
Powered Tools 

IV. 	 PROCEDURE 

A. 	 General 

1. 	 All hand tools sha ll be in good repair and used only ferthe purpose for which it was 
designed. 

2. 	 Tools having defects shall be removed from service . 

3. 	 When work is being performed overhead, tools not in usc shall be secured or placed 
in holde rs. 

4. 	 Throwing materials or tools fTOm one location to another, from one person to another, 
or dropping them to lower levels, sha ll not be pennitted. 

5. 	 Only non-sparking tools shall be use d in locations where sources of ign ition may 
cause a fire or explosion. 

6. 	 Power tools shaH be inspected, tested, and determined to be in safe operating 
condit ion prior to use . 

7. 	 Rotating or reciprocating portable power too ls shal l have a constant pressure sw itch 
that will shut off the power when the tool is released by the operator. 

8. 	 Ground wires arc mandatory on all power tools. 



B. 	 Gri nding Tools 

1. 	 Portable grinding tools shall be guarded so that a maximum of 180 degrees of the 
grinding wheel is exposed; and the gu ard shall be located so as to be between the 
operator and the wheel during use. 

2. 	 Work or tool rests shall not be adjusted whi le the grinding wheel is ill motion. 

3. 	 Tool rests on power grinders shall not be more than one-eighth inch distance from the 
wheel. 

4. 	 All abrasive wheels shall be closely inspected and ring tested before mount ing. 
Cracked or damaged grinding wheels shall be destroyed, andlor property disposed of 

5. 	 Ploor stand and bench mounted abrasive wheels, used for external grinding, simi I be 
provided with safety guards. 

6. 	 Face sh ield shall be worn during the grinding operation. 

7. 	 Cotton or leather gloves should be wom duri ng the grinding operation. 

C. 	 Pneumatic Tools and Equipment 

I. 	 Safety clips or retainers shall be installed and maintained on pneumatic impact tools 
to prevent d ies and tools from being accidentally expelled from the barrel. 

2. 	 Pressure shall be shut off and exhausted fi·olll the li ne before disconnecti ng Ihe line 
from any tool or connection. 

3. 	 Defective hoses shall bc removed from service. 

4. 	 Hoses shall not be laid over ladders, steps, scaffolds, or walkways \0 create tripping 
hazards. 

5. 	 The use of compressed air for blowing dirt from hands, face, or clothing is 
prohibited . 

6. 	 Compressed air shall not be used for other cleaning purposes except where reduced 
to less than 30 psi. When cleaning with air, face sh ield or MOllO goggles shall be 
worn . At no point in time will compressed air be used to blow dirt from clothin g. 

7. 	 Hoses shall not be used for hoisting or lowering tools. 

8. 	 Hearing protection shall be used when working with or around operati ng air 
compressors. 



D, 	 Power Saws 

I, 	 Circular saws shall be equipped with guards that automatie,111y and completely 
enclose the cutting edges, splinters, and anti-kickback devices. 

2. 	 Cracked, bent, or damaged blades sha ll be destroyed. 

3. 	 Power saws shall not be left running unattended. 

4. 	 All portable, power-driven circular saws shall be equipped with guards above and 
below the base plate or shoe. The upper guard shall cover the saw 10 the depth oft he 
teeth, except f~r the minimum arc required to pennil the base to be tilted for level 
cuts. Tlte lower guard shall cover the saw to the depth oflhe teeth, except for the 
minimum arc required to all ow proper reh'action and contact with work. When the 
tool is withd rawn from the work, the lower guard shall automatically and instant ly 
return to the covering position. 

5. 	 All power saws shall be equi pped with a pressu re driven switch only. No locking 
dev icc5 allowed. 

6, Extra eye protection is required when operating power saws, (face shields with safety 
glasses) 



O&M, Inc. 

POWERED INDUSTRIAL TRUCKS 

!. 	 PURPOSE 

To provide a procedure to ensure the safe operation of powered industr ial trucks at O&M, Inc. work 
locations. 

II. 	 SCOPE 

This procedure applies to forklifts, man-lifts, backhoes, front-end loaders, etc. used at O&M, Inc. work 
localions. 

!II. 	 REFERENCES 

A. 	 29 eFR 1910.178, Occupational Safety and Health Standards, Powered Industrial Trucks 

IV. 	 PROCEDURE 

A. 	 Operators 

1. 	 The operation ofpowcrcd industrial trucks at O&M, Inc. shall be perfOnlled only by 
trained and qualified operators. 

2. 	 Operators must use safety belts, ifequippcd, while operating any powered industrial 
truck. 

3. 	 Operator training fo r all equ ipment shaH include: 

a. 	 Classroom training on the knowledge required to com~ctly lnspectandsafely 
operate the vehicle. 

b. 	 Practica l sk ill demonstration that shows the operator IS capablc of 
performing required skills on the vehicle. 

c. 	 Documcntation to verify the above training and practical exercise ha~ been 
completed. 

4. 	 Qualifications of drivers may be suspended or revoked as a result of violation(s) of 
operating procedures or unsafe actions while operating a vehicle. 



B. 	 inspection 

I. 	 All vehicles shall be fOlmally inspected prior to use. For vehicles used on a regular 
basis, this illspection shall be performed at the beginning of each shift. 

a. 	 If the vchicle is found to be in need of repair, defective, or in any way 
unsafe, it shall be taken out of SCIvice until it is restored to a safe condition. 

b. 	 Document the inspection using the Operator's Lift Truck Inspection Form 
attached. 

2. 	 Each Operator shall perform a brief inspection every time prior to starting a vehicle, 
chccking brakes, hydraulic lines, lires, etc. for obv ious unsafe conditions. 

C. 	 Operation 

1. 	 When an operator discovers any unsafe condition during vehicle operation, the 
operator sllal l immediate ly take the vchicle out of service and notify the maintenance 
department or the Supcrviso r to effect repairs. 

2. 	 Trucks shall not be driven up to anyone standing in front ofa bench or other fixed 
object that could result in a worker being "caught between" a vehicle and a fi xed, 
immovable object. 

3. 	 No person shall be allowed to stand or pass under the elevated portion ofany truck, 
whether loaded or empty. 

4. 	 Unauthorized personnel shall not be pennitted to ride on any truck. Other than the 
operator, the only time personnel may ride on a vehicle is when an approved 
personnel carrying device is used. 

S. 	 Arms and legs shall not be placed between the uprights of the mast or outside the 
running lines ofthe truck. 

6. 	 Fire aisles, access to stairways and emergency response equipment shall be kept clear 
at all times. 

7. 	 Operator shall slow down and sound hom at cross aisles. doorways, and other 
locations where vision is obstructed. Operator shall also sound hom when starting 10 

back up. 

8. 	 If the load being carried obstructs forwa rd view, the driver shall travel in reverse, 
with the load trailing. 

9. 	 The Operator shall look in the direction of travel at all times, including when backing 
!!Q..,. and keep a clear view of the path of travel. 



D. 	 Parking 

NOTE: A powered industrial truck is considered unattended when the operator is 25 feet or 
more away from the vehicle which remains in his view, or whenever the operator lcaves the 
veh icle and it is not in bis view. 

1. 	 When the operator gets offlhe vehicle, whether it is unattended or remains attended, 
brakes shall be sct and load engaging means shaH be fully lowcred. 

2. 	 Whcn a vehicle is left uualtended, brakes shall be set, power shut off, load engaging 
means fully lowered, and controls shall be neutralized. 



OPERA TOR'S DAILY REPORT & INSPECTION 

ENGINE POWERED LIFT TRUCKS 


THIS INSPECTION MUST BE PERFORMED BY EACH SHIFT ON A DAILY BASIS 


TRUCK NO. _ ____ MAKE.___ ___ LOCATIONlDEPT. _____ _ _ 

NOTE: ALL SAFETY ITEMS MUST BE OPERATING OR THE LIFT TRUCK MUST BE TAKEN OUT OF SERVICE m.rnL REPAIRED. IF' ITEMS ARE FOUND 
rNOPERATIVE. IMMEDiATELY NOTIFY THE MAINTENANCE DEPARTMENT AND TAG THE LIFT OUT OF SERVICE TO EFFECT REPAIRS. WHENI'OUv1SU.L 
AND COMPLETED RETURN TO MAINTENANCE FOR FILING. 

CHECK EACH ITEM -PIF 
DA,.TFJSHlFT: DATEJSHlFT: DATE/SHIFf: DATPJSHIFT: DA TElSHlFT: DATElSIllFT: 

BRAKES-SERVICE/PARKING 

LIGHTS-HEAD. TAll & WARNING 

HORN 

STEERING 

TIRES 

HYDRAULIC CONTROLS i 
BACK-UP ALARM ,, 

SEAT BELT 

OIL LEVEL & PRESSURE 

WATER LEVEL & FAN BELT 

OPTIONAL-FUEL LEVEL 

OTIIER CONDITIONS 

INSPECTOR'S INITIALS 

REMARKS AND/ORAGnONS TAKEN: 



O&M, Inc. 

PE.RSONAL PROTECTIVE EQUIPMENT (PPE) 

I. 	 PURPOSE 

To provide an overview orlhc types, purpose, and procedures required fo r the lise of personal 
protective equipment by O&/vl, Inc. personnel. 

II . 	 SCOPE 

The policy appli es to all O&M, Inc. employees. 

III. 	 REFERENCES 

A. 	 29 CFR 1910, Occupational Safety and Health Standard, Subpart I, Personal 
Protective Equipment 

B. 	 O&A4, Inc, Safety SOP, Respimtory Protection 
C. 	 O&M, Inc. Safety SOP, EyelFace Protection 
D. 	 O&M, Inc. Safety SOP, Head Protection 
E. 	 O&M, Inc. Safety SOP, General Safety Rules 
F. 	 O&M, {nco Safety SOP, Hand Protection 
O. 	 O&M, Inc. Safety SOP, Hearing Protection 
H. 	 O&M, {nco Safety SOP, Electrical Safety 

IV. 	 DEFINITIONS 

Wo rk Areas: 	 Areas where work is being or to be performed that may present physical or 
health hazards as a result of process operations, maintenance, materials 
handling etc. These areas include, but are not limited to, areas such as 
operations, maintenance and storage areas in lhe fie ld. 

Office Areas: 	 Areas where work is perfonned and equipment is present that is customarily 
employed with routine, administrative types of activities. This includes 
offices with copiers. typewriters, computers, etc., and office hallways that are 
not used for work areas as previously defined. 

Break Areas; 	 A designated location at the workplace where employees and visitors 
routinely take breaks, eat and drink. 



Basic Work PPE: 	 Long pants, sleeved shi rts (no tank top5), occupational safety glasses 
wilh permanently attached side shields, steel toed work boots/shoe5, 
hard hat, leather palm work gloves (typical). 

Additional PPE: 	 Additional requirements are defined in the (-ISP. Additional 
requ iremen ts may also be implemented due to task modi fication5 
anel/or other project events as defined by the Safety Officer. 

V. 	 PROCEDURE 

A. 	 Appropriate PPE shall be used, and maintained in a sanitary and reliable condition. 
PPE will be required where ever it is necessary, by reason of hazards, processes, 
environment, chemical hazards, andlor mechanical irritants encountered in a manner 
capable of causing injury or impairment in the function of any part of the body 
through absorption, inhalatio n or physical contact. 

B. 	 Protective clothing shall not be ripped, torn or unzipped in any way except during its 
final removal. 



O&M, Inc. 

RESPIRATORY PROTECTION 

I. 	 PURPOSE 

A. 	 To define general respiratory protection program requirements. 

B. 	 To clearly identify respiratory protection areas and conditions. 

C. 	 To provide a step by step procedure covering the proper inspection, use, and maintenance of 
respiratory protection equipment, both routine use and emergency or escape equ ipment. 

D. 	 To provide a procedure 10 maintain compliance with respiratory protection standards when 
working, supervising or inspect ing in an area where it has been detennincd or is suspected 
thai exposure to toxic substances could exceed allowable levels. 

II. 	 SCOPE 

This applies to all O&M, Inc. employees. 

III. 	 REFERENCES 

A. 29 CFR 1910.134 Occupational Safety and Health Standard, Respiratory Protection 

IV. 	 PROCEDURE 

I. 	 The requirements governing the selection and use of respirators during routine 
operations and in emergencies sha ll be job specific. 

2. 	 Respirators shall be selected on the basis of hazards to which the emp loyee is 
exposed in accordance with ANSI Z88.2 (1969). 

3. 	 Resp irators will be assigned to individual employees or be of a one usc type. 
Respirators shall be stored in a sanitary condition. 

4. 	 Emp loyees shall not be assigned to tasks requiring the use of respirators unless it ha~ 
been detennincd by a medical examination that they are physically able to perform 
the work and use the equipment. The company physician shall determine the ab ility 
ofan associate to wear a respirator and perfoml his work by rev iewing the respirator 
user's health history and recent (12 month's less) physical examination record , or by a 
current exam that included a pulmonary fu nction evaluation. 

5. 	 Only respiratory protection devices approved by the National Institute for 
Occupational Safety and Health (NIOSH) shall be worn. 



A. 	 Job Assignments Requiring the Use of Respiralors 

I. 	 Full Faee air purifying 

1. 	 Painting 
2. 	 Air arcing 
3. 	 Welding 
4. 	 Entry into an atmosphere where chemical PELs are exceeded 
5. 	 Entry into an unknown chemical/product sill1ation. 

2, 	 Dust mask 

fl. 	 Sanding 
b. 	 Grinding 
c. 	 Sweeping 
d. 	 General cleaning 

3. 	 Abnormal Circumstances 

NOTE: This requirement may be instituted at any time, in any area by the project manager or 
the field supervisor. 

a. 	 Appropriate cartridge respirator shall be worn in the areas where, due to 
unforeseen conditions, have become suspect of approaching maximum 
permissible exposure level. 

b. 	 In atmospheres containing 19.5% oxygen or lower, supplied air respiratory 
protection must be used. 

B. 	 Respirator Wearer Requirements 

[. 	 Medical Certification 

a. 	 Before any negative pressure (cartridge type) respirator may be used, 
Respirator Clearance must be issued by the Company's physician. 

b. 	 Medical clearance will include the minimum of medical history, report of 
respiratory ailmen ts, a pulmonary function exam and a chest x-ray. 

2. 	 Personal Hygiene 

a. 	 No person shalt wear a negative pressure (cartridge type) respirator which 
requ ires a seal if they have facial hair which may affect to any degree the 
sea ling ability oftne face piece. 

b. 	 Mustaches and sideburns are pennitted as long as they are neatly trimmed 
and do not extend into the sealing area oftne respirator. 



c. 	 Beards, goatees or other facia! hair shall not be allowed within the sealing 
radius ofthc respirator. 

C. 	 Use of Respirators 

I. 	 The respirators shal! be worn at all times by all personnel in areas where thei~ 
gesignated, or whenever their use is iustified . .Q~J!.l?articular exposure in a givcn work 
assignment. 

2. 	 Standard procedures governing the use and mai ntenance of respirators shall be is~ucd 
10 all users. This informat ion will be included in the employee respirator usage 
guidelines. 

3. 	 Respiratory protection is no bettcr Ihan the respirator in use even though it is worn 
conscientiously. Inspections shall be conducted by the field supervisor to ensure Illat 
respirators are properly used, cleaned, and maintained. 

4. 	 For the safe use ofany respirator, it is essential [hat the user be properly instructed in 
its usc and maintenance. Training shall provide employees with an opportunity to 
handle the respirator, have it fitted properly, and its face picce to face seal tested. 
Th is train ing wi/I be documented according to the requirements listed below. 

D. 	 Inspection. Maintenance and Care of Respirators 

I. 	 Al l respirators shall be inspected by the wearer routinely before usc. Respirator 
inspection shall include a check of the tightness ofconnection and condition of the 
face piece, headband, hoses, connectors and valves. Rubber or elastomer parts shall 
be inspected for pliability and signs of deterioration. 

2. 	 Respirators are to be washed and disinfected after each day's use, even if foreign 
mailer is not visible. Init ial cleaning and decontamination of the outer body or the 
respirator should be performed by using an alcohol wipe pad on all exterior surfaces. 
Discard the pad in the contaminated waste when visible soiled, using the quantity 
necessary to effectively clean the respirator. Upon completion, let air dry. Remove 
the protective lens cover from the face piece, then, using Windex or equ ivalent, clean 
both the outside and inside ofthe lens. Replace the lens cover wiih a new one whcn 
dry. Spray both interior and exterior surfaces of the respirator with Clean-Gear 
disinfectan t orequivalent. Let it set for ten minutes, then wipe dlY. Clean all internal 
areas ofthe respirator using alcohol wipe pads, replacing when visibly soiled. Let air 
dry. Filters should be replaced undcr the following guidance; 

a. The air flow is restricted due to blockage. 
b. 	A calculated use time has been determined based on chemical 

knowledge, PPM, humidity and work activity. 
e. At the end ofevery shift. 

(This section does not apply to disposable respirators.) 



3, 	 After inspection, cleaning, and any necessary repair, place the cleaned and 
disinfected dry respirator in a sterile respirator storage bag. Respirators may not be 
stored in lockers or tool boxes unless they are in canying cases or cartons. 
Respirators shall be stored in a clean container. 

4. 	 Respi rators stored for emergency use must be inspected monthly. An inspection 
checklist attached. 

I. 	 For the safe use orany respirator, it is essential that thc uscr be properly instructed in 
its se lection, usc and maintenance. 

2. 	 Thc training shall include the following: 

a. 	 Instruction inlhe nature of the hazard and an honest appraisal of what may 
happen iflhe respirator is not used. 

b. 	 A discussion of wily this is the proper typc of resp irator tor this particular 
purpose. 

c. 	 A discussion of the respirator's capabilities and limitations. 

d. 	 Instructions and training in the actual use of the respiralor. Training shall 
provide each employee an opportunity to handle the respirator, have it fitted 
properly, test its face-Io-face piece seal and wear it in !lonnal air for a 
ten-minute familiarity period. 

e. 	 The manufacturer's instructions and caution for each respirator model shall 
be discussed. These instructiODs must be followed for the respirators to work 
properly, 

f. 	 The need for a good fit and the effect facial hair has on the tit will be 
discussed. 

3. 	 The respirator user sha ll be briefed in the following procedures for c leaning and 
disinfect ing respirators, including the following: 

a. 	 Removal orany fil lers, cartridges, canisters or tanks. 

b. 	 Disassembly of other parts, as required, and washing in a 
cleanerld is infectant. 

c. 	 Rinsing completely in clean water. 

d. 	 Allowing parts to air dry. 

e. 	 lnspection of valves, gaskets, head straps and other parts, replacing with /lew 
parts if necessary. 



r. 	 Inspection of ncw filters, cartridges, Cflllisters of tanks. (This section not 
applicable to disposable respirators.) 

4. 	 Training in the maintenance and care of respirators shall provide each employee an 
opportunity to disassemble, inspect and reassemble the respirator, where applicable, 
and become familiar with the respirator cleaning procedures. 

5. 	 A suitable (il test shal! be used to determine that a proper seal is obtained. A poor 
face-to-face piece sea l can cause contaminants to be inhaled through the respirator 
sealing surfaces, instead of through the cartridge, canister, fi Iter or air supply system. 

Proper fit test procedures will depcnd on the type of respirator being fitted and may 
include: 

a. Negative pressure test 
b. Positive pressure test 
c. Irritant smoke test 
d. Bitrex kst 

F. 	 Pit Test Procedure 

Each type ofnegative pressure cartridge respirator sha!! be fit tcsted on every employee whose 
job it might require its use. Either the Irritant Smoke protocol or the Hi/rex vapor test will be 
performed. All tests will be conducted in accordance will the protocols listed in 29 CFR 
1019.1025, App. D. 

G. 	 Recordkccping 

1. 	 A record will be kept for each employee for all initial and review training sess ions. 
The records wi!! include: 

a. 	 Medical respirator evaluation -- to be completed by the consulting physician. 
Approval by the physician shall be updated during each subsequent 
periodical physical examination. 

b. 	 Training record -- to be completed by the training instructor after initial 
training. 

Periodic review training must also be documented for each employee (sec 
Attachment 2). No employee shall be assigned to a task where respiratory 
protection is required unlcss proper training has been given and documented 
and a medical evaluation has been rendered indicating that the employee is 
physically fit to wear the required respiratory protection device(s). 

H. 	 Types of Respirators 

In this procedure the word "respirator" is used to mean any of the various respiratOlY 
protection devices approved for usc within the limits prescribed by the manufacturer. Some 



lypes of devices are ueseribed below for informatiOIl only. Selection of the proper type of 
resp imtur(s) for lise in each program shall be designated by qualified indiv iduals. 

A. 	 A iT PurifYing - Particulate Removing Filter Respirators. 

I. 	 These are generally called "du:>!", "mist" or "fume" respirators 

2. 	 They are available in disposable (single use), quarter-mask, half-mask and 
full-face piece types for various contaminates at prescribed levels. 

3. 	 This tyre of respirator does not provide oxygcn, so it can never be worn in 
oxygen deficient atmospheres. 

4. 	 Palticuiate removing filter respirators offer no protection in atmospheres 
containing gases or vapors. 

5. 	 These respirator types should not be used if the air concentration of dusts, 
fumes andlor mists exceeds 10 times the PEL for airbome contaminants. 

6. 	 These respirator types shou ld not be used for abrasive blasting conditions. 

B. 	 Air Purifying - Chemical Cartridge and Can istcr Respirators for Gases and Vapors. 

I. 	 These respirators remove gases and vapors by trapping them on materials 
such as activated charcoal. 

2. 	 They afe available in quarter-mask, h<.!lf-mask, and full-mask face piece 
types for various chemicals and groups ofchemica!s. Some half-mask types 
are available in disposable form. 

3. 	 The element providing protection is the cartridge (or can ister) whieh is 
designed to remove a partieu larcontaminant. The specific label will tell you 
what the cartridge (or canister) protects against and at what cOl1centration. 

4. 	 Canisters used in conjunction with cartridge respirators arc required to be 
specifically color coded and specifically labeled. (Sec Attachment 3) 

S. 	 This type ofrespiralor does UQ.!. provide oxygen, so itcan never be worn in 
oxygen deficient atmospheres. 

6. 	 They may not be used if the chemical to be protected against lacks adequate 
warning properties •. odor, taste or irritant. Warnings such as these arc 
necessary to alert the user that; (I) the chemical absorbent is saturated, and 
(2) the contaminant is passing through the caltridge or canister and you are 
breathing the contaminant. 

7. 	 They must not be used in atmospheres irnmed ialely dangerous to life and 
h,alth (fiLH). 



I. Cautions 

I. Respiratory protection devices are approved for a pm1icu lar usage when used 
as supplied by and in accordance with manufacture's instructions. 

2. Parts from one respiratory protection device must not be interchanged with 
that of any other, even if the parts seem to fit properly or the devices are 
approved for the same contaminant. 

3. 

4. 

Respirators must be used with aU originally equipped parts intact. For 
example: ifa respirator was originally equ ipped with !YtQ headbands, ie must 
fllways be lIsed with both headbands properly in place. 



Attachment 1 


O&M, Inc. 

RESPIRATOR EVALUATION 

DATE____________________ _ 

EMPLOYEE'S NAME 

SOCIAL SECURITY NUMBER 

was examined by me on the above dale. The examination and diagnostic test resu lts indicate no apparent 
malfunction or medical condition which would render the employee unfit to wear a respiratory protection 
device, of the filter type or air supply type, in the course ofh islhcr 
employment. 

PHYSICIAN'S NAME (priut) PHYSICIAN'S SIGNATURE 

DATE 



Attachment 2 

O&M, Inc. 


Qualitative Respirator Fit Test Report 

Subject's Name: _ ____ _ 

Last 4 num bers of S5: ____ _ _ __________ _ 

EQUIJ'M ENT: \4. Mask Dfull Face SCB A Size: S M L 

Make: _ _ __________________ 

Mode!: _ _ _ _ ______ _________ 

FITI'JNG: 	 Positive Pressure Check - Pass Fail 
Negative Pressure Check - Pass Fail 

[XERCISES: 

Nonnal breathing 
Turning head side to side Ta lking 
(Rainbow Passage) 

Deep breathing 
Moving head up and down 
Bending over or jogging 

T EST AGENT: 
D1rrilant Smoke Banana Oil 
OSaccharin Bitrex 

RESULTS: The subject passed the fit test. The subject failed the fi t test. 

This fit test is val id for one year from the test date. 
This face piece fit lest is valid with any approved cartridge. 

SUBJECT'S STATEMENT : 1 have been trained in the use of the respirator and I understand 
that my use of the respirator must be in accordance with company work rules, manufacturer ' s 
instructions and OSHA regulations. 

SUBJ};CT'S SIGNATURE: _ __________ DATE: ____ 

TESTER'S SIGNATURE: _ _______ ___ DATE: ____ 



Rainbow Passage 

When the sunlight strikes raindrops in the air, they act like 

a prism and form a rainbow. The rainbow is a division of 

white light into many beautiful colors. These take the shape 

of a long round arch with its path high above and its two 

ends apparently beyond the horizon. There is, according to 

legend, a boiling pot of gold at one end. People look but no 

one ever finds it. When a man looks for something beyond 

reach, his friends say he is looking for the pot of gold at the 

end of the rainbow. 



O&M,Inc. 

IDENTIFICATION OF CANISTERS 

l. LABELING 

Labeling must state "permissible chemical cartridge for: 

"(name of atmospheric cOllfam inant)" 

2. COLOR CODING 

Color coding is required as follows: 

• 

ATMOSPHERIC CONTAMINANT 
(to be protected against) 

Acid Gases 

• 

• 

• 

Organic Vapors 

Ammonia Gas/Methyl Amine 

Acid Ga~Ammonia Gas 

• Acid Gases/Organic Vapors/Ammonia Gases 

• 

• 

Radioactive Material 
(e~ccpt Triliam, Noble Gas, and 
Highly Toxic Particulates, dust, fumes, 
mists, fogs or smoke) 

Organic Vapor/Acid Gas/Chlorine/Hydrogcn Su lfide 

COLOR ASSIGNED 

White 

Black 

Green 

G reen stacked on yellow 
(2 cartridges) 

G reen stacked on yellow 
(2 cartridges) 

Purp le 
(Magenta) 

Yellow 



Attachment 4 

O&M, Inc. 

GAS ASSOCIA nON COMMODITY SPECIFICATION 
GRADE 'D' BREATHING AIR 

Limiting Character is tics A mount 

Oxygen (0), balance predominantly nitrogen 19-23% 

Water (sceNote I) 

Hydrocarbons 

Carbon Monoxide 

Odor (See Note 2) 


Carbon Dioxide 1,000 ppm·* 


Note I . 	 The w~sle coment of compressed air rcquirt'd for any particular grJdc may vary with lht inlcrnled usc from salurated to dry. If a 
specific waltr limit is required, il shoLlId be specified as a limi ting dew point or concentration in ppm (vlv). 

Note 2: 	 Specific measurcmC!1t ofodor in Grade "0" air is impractical. Air nomlal[y may huve ~ s light odor, The pl t:Scncc ora pronowlced 
odor should !cllder the air unsatisfactory for breathing purposes. 

"'mg/m - milligrams of hydrocarbon per cubic meter ofair 

"'ppm - parts ofcontainment per million parts of air 



Attachment 5 

O&M, Inc. 

EMERGENCY EQUIPMENT 
RESPIRATOR INSPECTION 

RIG NO.; LOCATION, DATE, 

INSPECTED BY, OK DEFF:CTlVE 

Defects (including leak check) 

Clean and disinfect 

Repairs necessary 

SCBA - tank full 

SCBA - regu lator funct ion 

SellA - hoses deteriorated 

SCBA - warning devices 

COMMENTS: 



O&M, Inc. 

DAILY RESPIRATOR INSPECTION FORM 

INSPECTIO 
NDATE 

EMPLOYEE NAME RESPIRATOR 
TYPE 

FINDlNGSJCOMM ENTS 



O&M, Inc. 


SAFETY MEETING PROGRAM 

I. 	 PURPOSE 

To ensure employees maintain an awareness ofappJicabJe safdy isslles through periodic (daily) safety 
meetings. 

II. 	 SCOPE 

This policy applies to all O&M, Inc . employees includ ing sllpervisors, managers, etc. 

Ill. 	 REFERENCES 

A. 	 O&M, inc. Health and Safety Policy 

IV. 	 PROCEDURE 

A. 	 All Operation personnel shall attend. Topics covered will normally include but are not 
limited to: 

I. 	 Updates on safety pcr/omlancc results. 

2. 	 Review of recent acc identslincidents. either at O&M, {nco and/or other applicable 
locations. 

3. 	 New or changed safety policy requ irements. 

4. 	 Reinforcement ofcurrent po licy (based on feedback from.accident repOliS, employee 
corrective actions, etc.). 

B. 	 Group Safety Meetings ("Safety Talks") 

1. 	 All groups shall perfonn period ic safety meetings on topics pertinent to the safety and 
health of personne l in the group. 

2. 	 This meeti ng should be in conjunction with the daily safety talk at field site locations. 

3. 	 Topics discussed should be taken from onc of the following sources: 

<l. 	 Group specific top ic (see Attachment I). 

b. 	 O&M, Inc. Safely Bulletins. 



c. 	 Hazard Communication Program (for example, an MSDS review of a 
specific material used ill the work group, labe ling requirements, etc.). 

d. 	 Newspaper or magazine articles pertaining to accidents or other safety and 
health issues at other industry facilities. 

4. 	 Document meetings lIsing an O&M. Inc. Safety Meeting Attendance Form 
(Attachment 2). 

a. 	 Send a copy of the form to the Safety Officer. 

C. 	 Special Safety Mectings 

Special safety meetings may be conducted at any time, either company wide or group specific, 
when deemed necessary by O&!vl, Inc.. 



ATTACHMENT 1 


SAFETY MEETINGS 

GROUP SPECIFIC TOPICS 


The Safety and Health Program Manual should be a major source for meeting topics. All sections should be 
covered; however, particu larly applicable sections for certain groups should be emphasized. 

Manual sections that arc lengthy should be broken down into different meeting topics to ensure an accurate 
retention of information covered. For example, a group may dect to discuss safe forklift operation during a 
meeting and then cover fo rklift inspections althe next meeting. 

Date:___ _________ ~ Meeting conducted by: ________ _ _ 

Topics discussed in today's meeting: 

I. 

2. 

3. 

4. 

5. 



ATTACHMENT 2 

O&M, Inc. 

TRAJNING SIGN IN SHEET 

SUBJECT DATE: 

TRA1NEH.: 

NAME - Print COMPANY SIGNATURE 



O&M, Inc. 

SAFETY POLICY ENFORCEMENT 

I. 	 PURPOSE 

A. 	 To strengthen the safety awareness program and to provide a means of implementing 
the Safety and Health Policies at O&M, Inc. 

II. 	 SCOPE 

This policy applies to a1l employees at O&M, Inc. 

NOTE: 	 This procedure is provided to support normal persolmci disciplinary 
procedures. This procedure should not interfere with nor otherwise 
circumvent the interpretation and implementation of the nannal personne! 
procedures. 

III. 	 REFERENCES 

A. 	 See Company I-rum an Resources Polic ies 

IV. 	 PROCEDURE 

SAFETY POLICY ENFORCEMENT 

Employees that violate the O&M, Inc. Health & Safe ty Policies will be issued warnings as 
follows: 

1 sl offense· 	 Verbal waming (documented in writing in project logbook) 
2nd offense -	 Written waming and unpaid retraining in safety areas in question 
3rd offense -	 2nd written warn ing; unpaid retraining & subject to days off without 

pay 
4th offense - 3rd written warning; unpaid retraining & subject to reduction in 

hourly pay rate, and/or days off without payor tennination. 

A. 	 Serious vio lations that significantly endanger the health and safety of any facility 
personnel (including the offender) may result in the bypassing of the nonnal 
disciplinary progression up to and including immediate tennination for the first 
offense. 

B. 	 Warnjngs may be initiated by any O&M, Inc. supervisor or manager, and will be 
issued to the employee by the supervisor. 

C. 	 bach warning will stay in the employee's file. 



O&M, Inc. 

SCAFFOLD SOP 

l. PURPOSE 
To provide guidelines 10 O&M, Inc. employees in the safe use of scaffolding, and 10 

reduce {he risk of injury to themselves and others while using scaffolding. 

II. SCOPE 
To define the procedures, responsibilities and safety of O&M, Inc. personnel who work 
with or around scaffolding. 

III. REFERENCES 

• 	 Code of Federal Regulations 29, 1910.28, Safety requirements for scaffolding 
• 	 Code of Federal Regulations 29, 1910.29, Manually propelled mobile ladder 

stands and scaffolds (towers) 
• 	 Code of Federal Regulations 29, 1926.450-454, Scaffolds 

IV. DEFINITIONS 

Competent Person: Is a person who is capable of identifying eXIstmg and 
predictable hazards in the surroundings or working conditions which are 
unsanitary, hazardous, or dangerous to employees, and who has authorization to 
take prompt corrective measures to eliminate them. 

Qualified Person: Is a person who, by possession of a recognized degree, 
certificate, or professional standing, or who by extenslvc knowledge, training, and 
experience, has successfully demonstrated his/hcr ability to solve or resolve 
problems related to the subject matter, the work, or the project. 

A. Scaffolding 

Scaffolds are a SOUIce of accidents when not used properly. The National 
Institute for Occupational Safety and Health's (NIOSI-I) research data 
suggests that fatal falls occur as a result of defective scaffold equipment, 
improper installation of equipment, improper training of workers, or 
failure to use appropriate personal fall protection equipment. 



B. 	 General requirements for scaffolding 

1. 	 The standard requires fall protection at a 4-foot height above a 
lower level for employees. 

2. 	 Scaffolds shall not be erected, moved, dismantled, or altered 
except under the supervision of a competent person. 

3 The footing or anchorage for scaffolds must be sound, rigid, and 
capable of carrying the maximum intended load without settling or 
moving. 

4. 	 Unstable objects such as barrels, boxes, loose brick, or concrete 
blocks must not be used to support scaffolds or planks. 

5. 	 An access ladder or equivalent safe access must be provided. 

6. 	 Scaffolds four to ten feet high, having a minimum horizontal 
dimension in either direction of less than 45 inches, must have 
standard guardrails installed on all open sides and ends of the 
platform. Scaffolding more than 10 feet above the ground or floor 
must have guardrails and toe-boards installed at all open sides and 
ends. 

7. 	 Guardrails: 

• 	 Must be made of not less than 2 x 4 lumber or other 
material providing equal protection. Guardrails must be 
approximately 42 inches high. 

• 	 Must have a mid-rail of at least I x 6 lumber or other material 
giving equal protection. 

• 	 The height of the top rail for scaffolds manufactured and 
placed in service before January I, 2000 can be between 36 
inches and 45 inches. The height of the top rail for scaffolds 
manufactured and placed in service after January I, 2000 must 
be between 38 inches and 45 inches. 

8 . 	 Toe-boards: 

• 	 Must be a minimum of four inches in height 

• 	 Where persons arc required to work or pass under a 
scaffold, a wire mesh screen must be installed between the 
toe board and the guardrail. 



9. 	 Extend scaffold planks over their cnd supports a minimum of six to 
twelve inches. 

10. When the cross-point of cross bracing is used as a top rai I, it must 
be"between 38 inches and 48 inches above the work platform. 

II. 	 Mid-rails must be installed approximately halfway between the top 
rail and the platform surface. 

12. 	 When a cross poilll of cross bracing is used as a mid-rail, it must 
be between 20 inches and 30 inches above the work plalfonn. 

13. 	 Erecting and dismantling - When erecting and dismantling 
supported scaffolds, a competent person must detennine the 
feasibility of providing a safe means of access and fall protection 
for these operations. 

14 . rnspections · Before each work shift and after any occurrence that 
could affect the structural integrity, a competent person must 
inspect the scaffold and scaffold components for visible defects. 

15. 	 Overhand bricklaying - A guardrail or personal fall arrest system 
on all sides except the side where the work is being done must 
protect employees doing overhand bricklaying from supported 
scaffolds. 

16. 	 The revised scaffold standard may require more than one 
competent person on each job site. 

17. 	 Scaffold planking must be of scaffold grade or equivalent. 

18. The height of a stationary scaffold should not exceed four timcs its 
base, unless it is tied, guyed or otherwise. 

C. 	 Tubular welded frame scaffolding 

1. 	 Scaffold legs must be set on adjustable or plain bases placed on 
mud sills or other foundations adequate to support the maximum 
raled load. 

2. 	 Properly brace scaffolds by cross bracing or using diagonal braces, 
or both, for securing vertical members together laterally. Cross 
braces must be long enough so they will automatically square and 
align vertical members. In this way, erected scaffolds will always 
be plumb, square, and rigid, 



3. 	 All brace connections must be secure. 

O. 	 Training - Employers must train each employee who works on a scaffold 

on the hazards and the procedures to control the hazards. Training shall 

include: 


1. 	 The nature of any electrical hazards, fall hazards and falling object 
hazards in the work area. 

2. 	 The correct procedures for dealing with electrical hazards and for 
erecting, maintaining, and disassembling the fall prolel:tion 
systems and fall ing object protection systems being used. 

3. 	 The proper use of the scaffold, and the proper handling of 
materials on the scaffold. 

4. 	 The maximum intended load and the load-carrying capacities of 
the scaffolds used. 

Protect yourself and/or your employees from serious injuries and even death. 
Employers and employees should be familiar with key provisions of the 
scaffolding standard: 

• 	 A qualified person must provide safety training for eaeh worker 
who uses a scaffold. 

• 	 A competent person must give safety training to any worker who 
assembles, takes apart, moves, operates, repairs, maintains, or 
inspects scaffolds. 

• 	 If the worksite changes or the type of scaffold or safety equipment 
changes, workers using scaffolds must bc retrained. 

E. 	 Summary 

The goals or this plan are to reduce and eliminate personnel injuries and 
fatalities, and any damage to equipment and fac ilities from incidents 
involving scaffolding. 



COMPETENT PERSON SCAFFOLD INSPECTION LIST 

The competent person checklist is for daily inspections and is to be llsed as a guide. Refer 
to regulations and manufacturer for full technical detail. 

OSHA 

The competent person should use this checklist for daily inspections of the scaffold. It is 
nal all-inclusive and should be used as a starting point fo r the competent person to 
develop a checklist specific to the type of scaffold and jobsite conditions encountered. 

Are scaffolds and scaffold components inspected before each work shift by a competent 
person? 

Have employees who crect, disassemble, move, operate, repair, maintain, or inspect the 

scaffold been trained by a competent person to recognize the hazards associated with this 

type of scaffold and the performance of their duties related to this scaffold? 


Have employees who use the scaffold been trained by a qualified person to recognize thc 

hazards associated it with this scaffold and know the perfom1ance of their duties relating 

to it? 


Is the maximum load capacity of this scaffold known and communicated to all 

employees? 


Is the load on the scaffold (including point loading) within the maximum load capacity of 

this particular scaffold? 


Is the scaffold plumb, square, and level? 


Is the scaffold on base plates and are mudsills level, sound, and rigid? 


Is there safe access to all scaffold platfo rms? 


Are aU work ing platforms fully planked? 


Do planks extend at least 6 inches and 110 more than 12 inches over the SUpP0l1S? 


Are the planks in good condition and free of visible defects? 


Docs the scaffold bave all required guardrails and locboards? 


Arc 4: I (height to width) scaffolds secure to the structure as requi red? 




O&M, Inc. 

SAFETY SHOWERS AND EYE WASH 

1. 	 PURPOSE 

To provide a method to ensure the availability, pruper operation, and usage ofsafety showers 
and eye wash stations used in the event of a personnel contamination incident. 

II. 	 SCOPE 

This applies to all O&M, Inc. employees working in the field 

lIT. REFERENCES 

A. 	 29 eFR 1910.151, Occupational Safety and Health Standard, Subpart K, Medical and 
First aid 

IV. 	 PROCEDURE 

A. 	 Access and Availabi lity 

1. 	 Where the eyes or body of any associate may be exposed to inJUriOUS 

CO ITosive or other chemical materials, safety showers and eye washes shall be 
provided. 

2. 	 Each associate has the personal responsibility to make sure that they arc 
thoroughly familiar with the locations of the shower and eye wash units in the 
work area and how to use them. 

3. 	 Access to safcty showers must be kept clear at all times. 

4. 	 Each new employee must be thoroughly oriented on the locations of shower 
and eye wash units before being permitted to work alone. 

5. 	 Ifportable units are subject to freezing, they should be kept in a heated area 
such as heated truck cabs to prevent freezing. 



B. 	 Inspection 

1. 	 Shower and eye wash units must be inspected and tested at least monthly, and 
morc frequently in those areas where is has been determined necessary to do 
so. 

2. 	 Any shower or eye wash uni t found to be inoperative Iv1UST be reported 
immediately to the Project Manager. 

3. 	 Safety showers are not to be used for connection ofadditional water hoses or 
lines. 

4. 	 If a customer's eye wash/shower is identified for potential usc, then the 
Supervisor or Lead Technician shall perfOlID a usage inspection. 

C. 	 Usage 

NOTE: Notify 	the Safety Department as soon as possible after an incident has 
occurred to ensure the necessary assistance is obtained. 

I . 	 Safely Shower 

a. 	 For whole body contamination, stand directly under the shower, 
rinsing contaminants off of outer clothing prior to removal. 

b. 	 Care must be taken to avoid getting hazardous materials in the eyes, 
nose or mouth during showering. 

c. 	 Remove outer clothing while continuing to shower. 

d. 	 Stay under the shower for a minimum of 15 minutes. 

2 . 	 Eye Wash 

a. 	 Holding eyelids open, flush for a minimum of 15 minutes . 

b. 	 Get medical assistance immediately. 

c. 	 Where portable eyewash only is available, wash eyes thoroughly. 
Transport to nearest medical facility immediately. 



O&M, Inc. 

UNSA FE CONDITION TAG-OUT 

I. 	 PURPOSE 

A. 	 To prevenl O&M, Inc. employees from using unsafe equipment and entering unsafe 
areas. 

n. 	 SCOPE 

A. 	 This policy applies to all O&M. Inc. employees. 

III. 	 REFERENCES 

A. 	 O&lvl, Inc. Safety & Health Manual 

IV. 	 PROCEDURE 

1. As a means ofcommunicating, assessing and preventing wlsafeconditions at both 
fixed and field work sites ofO&M, Inc.• a Repair Tag shall be installed on the item or 
area in question until the situation is corrected. 

2. The tag shall be installed by the employee who discovers the problem and may be 
removed only when the condition has been corrected. 

3. The top and bottom part of the tag is to be filled out with the relevant information 
and the bottom part removed and given to the operations coordinator for recording 
and submittal for repair or correction. 

4. Only after the manager in charge of the item or area, or the Safety Officer, is 
satisfied the item or area has been corrected will it be released for use. 

UNDER NO CIRCUMSTANCES MAY ANY EMPLOYEE REMOVE A TAG, UTILIZE 
OR OPERATE, A TAGGED OUT ITEM OR ENTER A TAGGED OUT AREA WITHOUT 
PERMISSION FOLLOWING SPECIFIED PROCEDURES. DOING SO MA Y CAUSE A 
SERIOUS INJURY OR FATALITY AND WILL BE CAUSE FOR DISCIPLINARY 
ACTION AND POSSIBLE IMMEDIATE DISMISSAL. 



APPENDIX L 

Liquid-Phase Granular Activated Carbon 

Revision 01 O & M, Inc./GeoTrans, Inc. 



The PV' Se ries Jdsorbers a'e des'gned to' u~e III ". 

wide range of low/h igh flow end press~re 
app lications. 

, 
iii Ground\,vater remed iation 
• Wastewater f iltrat ion 
• Ta nk rinse waler tre~tment 
• Pilot testi ng 
• Underground sto rage tan k clean up 
• leachate treatment 
• Dechlorination 
• Sp ill clea nup 
• Hyd rotesti ng 

Siemens ca n provide a total serv;ce package that 
includes utili zing OSHA tra ined personnel provid ing 
on,s ite ca rbon changeouts. packaging and 
transportat ion of spent carbon for recycli ng at ou r 
react ivation faci liti es. 
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spent ca rbon al our reactivation faci lities. Spent 
carbon cannot be accepted for reactivation until the 
accepta nce process is completed. 
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AquaCclrb" 830 d!'d AqLl<lCarb' 1240 carbons are 
high cc:iv;ty granular activated carbo"~ manufactu red 
from selected grades of b'lll rni IlOll$ coal 
Man\Jfa~:ured by dllec: activaticn. tlley e xhib it 
el(cep\lonal ha rdness and anll\icf1 res istance a nd have 
become a cos t effective choic,:> fo r use ill munic ipal. 
irdustrial and re l11 ed ra l wa ter lIeatment a pp li ca: i on~. 

Th ese h ig h sur/ece area micloporou5 ca rbons have 
been specifically developed for :he remova l of a broad 
range 01 organic contam inants from potable. waste 
and process wate rs. 

Cost effective AquaCa rb' ac tivated carbons develo ped 
by Sieme ns have bee n demorst raled to provide 

supe rior perfo rmance in a n extens l',e ;may of Irquid 
pha se treatnl ent app licat iOns. AquaCarb' ac ti vated 
carbons are avai la ble for: 

• Dech lor inat ion/chlo ramine red llCtion 
• Remova l of organic con tamina nts 
~ Taste and odor re> duc tion 

• Disinfection·by·produc\ (DBP) re mcva l 
.. Pes tic id e remova l 
• Drinking w.:: ter treatment 
• Grou ndwa ter re mediat ion 
.. Wastewa:er treat rnen: 
a Indus tr ial process wa ter treatment 

• Bio logical ac: iva!ed carbor. suppo rt 

AquaCarb' activ2:ed carbor.s ire extensively quali:y 
c~ecked a t our State of C2lilowiil certified 
enviror.memill and carbon test ing I ~boratory located 
111 Los Angeles. CA. Siemens' laborJtory is fu lly 
equ ipped lO plOvide comp le te qualilY control analyses 
llsing ASTM standard test methods in order to ass ure 
t ~ e consistNl! quality of all Westa:es' car bors. 

Ou r technica l staff offers hands-on guidance in 
selecting til e most appropriate system. ope rat ing 
conditions and ca rbon to meet your needs. For more 
in'ormation, contde: YOlir neares: Sie mens 
rep resentative. 
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