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SECTION 1 
 

INTRODUCTION 

1.1  PROJECT BACKGROUND 

The Atlantic Richfield Company, on behalf of BP manages an environmental remediation 
system at the former Carborundum Facility at 2040 Cory Drive in Sanborn, NY (see Figures 1 
and 2, Site Plan).  The system was designed, built, and commenced operation in mid-1993.  The 
system incorporated a soil vapor extraction system (SVES), as well as treatment of groundwater 
extracted by the groundwater remediation system (GRS) for discharge to the SPDES outfall (see 
Appendix A for the original record drawings).  The systems were installed in order to address 
chlorinated solvents identified in the soil and groundwater.  The SVES operated until September 
2001.  All SVES operations were discontinued in 2002 with approval of the New York State 
Department of Environmental Conservation (NYSDEC).  The SVES was completely 
decommissioned by the end of 2006.  The GRS continued operation after the SVES operations 
were discontinued.  In 2012, the Vault Water Collection and Conveyance (VWCC) system was 
added to collect the groundwater from the Metaullics furnace vaults for processing through the 
treatment system along with the recovery well groundwater.  The GRS operates with goals to 
provide onsite migration control, and to prevent offsite migration of groundwater containing 
volatile organic compounds (VOCs).  

1.2  PURPOSE OF OM&M MANUAL 

This document presents an operations, maintenance, and monitoring (OM&M) manual for 
post-remedial construction activities at the site, which complies with the requirements set forth 
under 6 NYCRR Part 360-2.1 5(i)(7).  This manual was prepared in accordance with guidance 
from NYSDEC Draft DER-10 (NYSDEC, 2002) and BP REMED-GP 35-0001 Inspection and 
Maintenance Requirements for Remediation Systems Manual Section 5.5.  In addition to GRS 
operation and maintenance, this manual describes the groundwater monitoring, reporting 
requirements, emergency response procedures, and community involvement.   

1.3  SPECIAL SITE-SPECIFIC SAFETY WARNINGS (DO’S AND DON’TS) 

A Health, Safety, Security, and Environment (HSSE) Plan is included in Appendix B, 
detailing the site safety requirements.  A hard hat, high visibility vest, long sleeve shirt, 
protective glasses with side shield, gloves as needed, and steel-toed boots are required at the site, 
both inside the treatment plant and outside.  Elevated levels of volatile organics (mainly 
chlorinated ethenes) have been identified in the groundwater at the site.  Mechanical and 
electrical hazards exist within the treatment plant, and therefore, any repairs or operation of the 
system should be done by someone with appropriate knowledge and training following Parsons 
Defined Practices.  Any work at the site requires that a Work Risk Assessment be developed in 
advance of the work.  Once the Work Risk Assessment is completed, TSEAs, Tool-box 
meetings, and any required work permits (ie. working at heights, hot work, etc.) will be 
completed daily prior to the start of work. 
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1.4  RECORDS MANAGEMENT 
SPDES 

In accordance with the current State Pollutant Discharge Elimination System (SPDES) 
permit, a copy of the permit, along with a minimum of the three most recent years of all 
documentation related to the SPDES discharge, are maintained at the site.  These documents will 
include the monthly discharge monitoring reports (DMRs) that are provided to NYSDEC, and 
letters, memoranda, and facsimiles related to excursions of the SPDES permit.  Inspection of the 
system and documentation are completed by NYSDEC approximately annually. 

Monitoring Reports 

Monitoring reports are completed quarterly, based on a calendar year.  The first report 
covers the months of January, February, and March; the second covers April, May, and June; the 
third includes July, August, and September; and an annual report (Periodic Review Report or 
PRR) is completed covering the entire year.  Reports document the day-to-day operation of the 
system and results of the quarterly groundwater monitoring.  Reports are maintained at the site 
and in the Parsons office file. 

Site Activities 

A Daily Toolbox Meeting Record (DTMR) form is completed on a daily basis and covers 
the activities planned for that specific day.  For each activity to be completed at the site, a Task 
Safety Environmental Analysis (TSEA) is completed and reviewed each time that the activity is 
planned.  Certain jobs require the completion and authorization of work permits including 
working at heights, confined space entry, and hot work.  Appendix B of the HSSE plan includes 
copies of blank  DTMR’s, TSEA’s, and work permits.  The HSSE plan should be referenced to 
determine what activities require completion and authorization of a work permit.  DTMR’s, 
TSEA's, and work permits are available at the work site during the time that the documents are 
active, and are later maintained in a project file. 

Incident Reporting 

All incidents must be reported, whether or not they result in lost work time or injury.    
Reporting is required to both Parsons and Atlantic Richfield Company.  The HSSE plan in 
Appendix B provides information on reporting requirements.   
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SECTION 2 
 

SITE DESCRIPTION AND BACKGROUND 

2.1  HISTORY OF SITE OPERATIONS 

Industrial operations at the site began in 1963.  In 1983, trichloroethene (TCE) was first 
identified in the facility’s SPDES outfall from samples collected during a NYSDEC inspection 
and in groundwater samples from production well P-2.  The Remedial Investigation (RI) report 
indicates that TCE was used at the site from 1963 through 1983.  Other chlorinated organics used 
during this time period included 1,1,1-trichloroethane (TCA) and carbon tetrachloride.  TCA was 
still in use at the site in 1990, but carbon tetrachloride was not.  Methylene chloride was used 
beginning in June 1988 (E&E, 1990).    

The first field investigation was conducted in August 1984 and included soil borings, well 
installations, and groundwater sampling.  Six groundwater monitoring wells (B-3M through B-
8M) were installed in the top of rock during the first investigation.  The second investigation was 
completed in 1986 and 1987.  Tasks during the second investigation included the installation of 
six additional groundwater monitoring wells (B-9M through B-14M), a soil gas survey, a 24-
hour pumping test at well P-2, private well and sump sampling, and seismic refraction and 
resistivity surveys.  A third phase of work, designed to further define the extent of chlorinated 
organic impacts in the groundwater and fill in data gaps for the remedial design, was completed 
in 1988 and 1989.  Tasks included the installation of 10 additional groundwater monitoring wells 
in the top of rock, three wells in deep bedrock, residential well and sump sampling within a 0.75-
mile radius of the site, installation of a groundwater recovery well, sediment and surface water 
sampling, sampling for dense non-aqueous phase liquid (DNAPL), investigation of the sewer 
trench on Cory Road, and conceptual development of an Interim Remedial Measure (IRM) for 
septic tank closure on the plant site (ROD, 1991).   

In February 1989, an Order on Consent was implemented to combine all of the studies and 
conduct further work under the New York State Superfund program.  A Phase II RI was 
completed in 1989 and 1990, and included the installation of four additional top-of-rock wells, a 
soil gas survey at the DOD housing facility, soil sampling at the SPDES outfall, completion of an 
IRM for septic tank closure, and preparation of a vacuum extraction treatability study in a source 
area.  Ecology and Environment, Inc. (E&E) completed a Feasibility Study (FS) report in 
October 1990.  The FS determined that the preferred alternatives for impacts at the site were: 
extract the groundwater both on and off site, treat onsite soils to 3 parts per million (PPM) or 
less, and monitor groundwater and soil gas. 

A Soil Remediation/Groundwater Treatment System was designed, built, and commenced 
operation in mid-1993.  The system incorporated a soil vapor extraction system (SVES), as well 
as treatment of groundwater extracted by the groundwater remediation system (GRS) for 
discharge to the SPDES outfall.  The SVES operated until September 2001.  All SVES 
operations were discontinued in 2002 with approval of NYSDEC.  The GRS continued operation 
after the SVES operations were discontinued. 
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In 2012, the Vault Water Collection and Conveyance (VWCC) system was added to collect 
the groundwater from the manufacturing facility furnace vaults for processing through the 
treatment system along with the recovery well groundwater.  The GRS operates with goals to 
provide onsite migration control, and to prevent offsite migration of groundwater containing 
VOCs.  

2.2  SITE GEOLOGY AND HYDROGEOLOGY 

Overburden deposits encountered during the RI consisted of approximately 8 to 25 feet of 
unconsolidated material underlain by dolomitic bedrock (E&E, 1990).  Most of the borings at the 
site encountered silty-clay lacustrine deposits, with irregular zones of sand and gravel at the 
bottom of the overburden in some locations (E&E, 1990). 

The RI identified the underlying bedrock as the Lockport Dolomite.  It was investigated in 
the RI to a maximum depth of 70 feet from ground surface.  Regional studies of the Lockport 
Dolomite show the upper 10 to 20 feet to be more highly fractured and transmissive than the 
lower bedrock zones (Zenger, 1965; Johnston 1964).  The majority (85%) of the wells installed 
for the RI were installed into the upper 5 to 15 feet of bedrock.  The degree of fracturing in the 
upper bedrock was found to be inconsistent across the site (E&E, 1990).   

Groundwater was encountered during the RI in the unconsolidated deposits as well as the 
bedrock beneath the site.  Groundwater elevations were reported to drop significantly in the 
summer and early fall, and rise in the late winter and spring (E&E, 1990). 

The RI report identified the following prominent hydrogeologic features: 

• The direction of groundwater flow in the bedrock is to the southwest, south, 
southeast, and east.  The predominant flow is to the south and southwest; 

• The overburden is 8 to 25 feet thick and partially saturated; 
• The overburden is comprised mostly of silt and clay and is a saturated aquitard rather 

than an aquifer; 
• Groundwater flow through the overburden is slow; 
• The upper 10 to 20 feet of the bedrock is more highly fractured than the deeper 

bedrock; 
• Groundwater flow through the upper bedrock is primarily controlled by the bedding 

plane fractures; 
• A vertical fracture system may also exist in the area, providing conduits for flow 

between bedding plane fractures and for limited deeper migration.  Vertical fractures 
are secondary to the bedding plane fractures; 

• The vertical gradient within the bedrock aquifer varies laterally and seasonally across 
the area; 

• The vertical gradient from overburden to the bedrock appears to be upward in the late 
winter and spring and downward in the fall; 

• The interconnectedness of the bedrock fracture system beneath the site controls the 
rate and, to some extent, the direction of groundwater flow. 

The Evaluation Report (H&A, 1998) identified that the site hydrogeology was more 
complex than previously identified in the RI (H&A, 2000).  Review of local and regional 
geologic references, aquifer response to GRS operations, down-hole observations, vertical and 
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horizontal permeability test results, rebound test results, packer withdrawal sampling results, and 
vertical gradients, indicated that the bedrock beneath the site was comprised of distinct 
hydrogeologic zones.  These were denoted as Top of Rock, and Zones 1 through 4.  The 
Evaluation Report indicated that the distinct bedrock hydrogeologic zones beneath the site have 
independent piezometric heads and water-bearing and contaminant characteristics.  The report 
further identified that vertical fractures are likely present and possibly allow 
contaminant/DNAPL migration.  However, it appears that the horizontal zones dominate 
groundwater flow.  Based on this information, pumping wells were re-constructed to collect 
groundwater from shallower zones (Top of Rock and Zone 1) in 2001 and 2002. 

2.3  DESCRIPTION OF REMEDIAL ACTION 

The system is a groundwater extraction and treatment system with treatment accomplished 
by air stripping with carbon polish.  Water from the GRS and VWCC system is discharged to the 
SPDES outfall.     

2.4  GOALS OF REMEDIAL ACTION 

With the discontinuation of the SVE system and re-evaluation of the remedial goals (H&A, 
1998 and July 2001 meetings), the primary goal of the system was refocused on providing on-
site groundwater migration control to prevent off-site migration of dissolved solvents. 
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SECTION 3 
 

MONITORING AND TESTING 

Monitoring of the treatment system is conducted to verify proper system operation and 
remediation status.  Specific data collection activities and schedules discussed in this section are 
pertinent for normal operations and regularly scheduled inspection and monitoring activities.   

3.1  GROUNDWATER MONITORING PLAN 

Changes to the previous groundwater sampling plan were proposed to NYSDEC in a letter 
dated September 22, 2005.  NYSDEC was agreeable to the changes, as stated in an October 14, 
2005 approval letter from NYSDEC.  In 2009, PW-4 was added to the list of wells to be sampled 
quarterly with approval from NYSDEC. 

During each quarter, groundwater samples are collected and submitted to a New York State 
certified analytical laboratory (Lancaster Laboratories, Inc. (LLI)) for volatile organic compound 
(VOC) analysis by USEPA Method 8260B.  The quarterly sampling event in April also includes 
sampling for natural attenuation parameters.  These analyses are also completed by LLI.  Table 1 
provides a summary of the current groundwater monitoring program sampling schedule.  Figures 
2 and 2A provide the well locations on the Site Plan.  Limited data validation is performed on the 
analytical results.  Data reports from the laboratory are reviewed for compliance with holding 
times and calibration parameters. 

LLI became the selected analytical laboratory for groundwater samples beginning in 2010.  
LLI is a New York State certified laboratory, and NYSDEC was notified of the change.   

3.1.1  Water Level Monitoring 

Water levels are measured in all of the monitoring and pumping wells (see Figures 2 and 
2A, Site Plan) quarterly, on the same day, prior to the collection of groundwater samples.  Water 
levels are measured (to the nearest 0.01 feet) from the top of the well casing using an electronic 
water level meter.  The water level meter is decontaminated between measurements at each well.  
Water level elevations are calculated using the surveyed elevations of the top of well casings and 
the measured depth to groundwater.  The groundwater elevation data is then contoured for 
presentation in the quarterly monitoring reports. 

3.1.2  Groundwater Sample Collection 
VOC Samples Only 

For VOC samples, each well is first purged by removing three to five well volumes of water 
with a decontaminated purge pump, dedicated high-density polyethylene (HDPE) bailer, or the 
sampling port on the pumping well until parameters are stabilized.  Purge water is contained, 
transported to the treatment building, and placed into the treatment system.  During purging, the 
number of gallons purged, temperature, specific conductivity, turbidity, and any comments are 
recorded on a field form several times during purging and at sample collection. 
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Groundwater samples are divided into three different groups based on historical analytical 
results from individual wells.  The sampling groups are identified as least impacted (low), 
medium impacted (medium), and most impacted (high).  To the extent practicable, the wells in 
the low group are sampled first, followed by wells in the medium group, and lastly wells in the 
high group.  Each sample submission group is marked on the chain-of-custody (COC) prior to 
delivery to the analytical laboratory.   

Groundwater samples are collected using dedicated HDPE bailers.  Immediately after 
sample collection, pH, conductance, temperature, and turbidity are measured and recorded.  
Groundwater sample collection data and field records are presented in the quarterly data 
summary reports.  The samples are placed in pre-cleaned, labeled 40-ml glass vials provided by 
LLI.  The sample vials do not contain preservative, in accordance with NYSDEC protocols.  
Three sample vials are collected from each well.  Containers are visually inspected to confirm 
that they do not contain air bubbles. 

Quality assurance/quality control (QA/QC) samples include field duplicates, matrix 
spike/matrix spike duplicates (MS/MSD), and equipment blanks.  To the extent practical, 
QA/QC sample sets are collected at a rate of one per sample designation group.  Equipment 
blanks are collected using laboratory supplied deionized water run through decontaminated 
sampling equipment. 

Natural Attenuation and VOC Samples 

Low-flow sampling methods are employed in April of each year for collection of 
groundwater samples from specified wells (see Table 1).  A pneumatically operated bladder 
pump is placed approximately 1 to 2 feet above the well bottom.  Groundwater is pumped 
through an in-line flow cell until groundwater quality readings for the indicator parameters (pH, 
temperature, conductivity, redox, and dissolved oxygen) stabilize.  Once the parameters stabilize, 
the groundwater sample is collected.  Flow rates during purging and sampling are kept at or 
below 1,000 milliliters per minute (ml/m).  Purge water is contained, transported to the treatment 
building, and placed into the treatment system.  Groundwater quality readings are documented 
on the field sampling form. 

Groundwater samples are submitted to LLI and are analyzed for select halogenated VOCs 
and natural attenuation parameters (biological oxygen demand, chemical oxygen demand, 
chloride, nitrate, nitrite, sulfate, iron, manganese, methane, ethane, and ethene).  Field tests are 
immediately completed by the sampler for alkalinity and ferrous iron, while still at the sampling 
location.  The results of the field tests are documented on the field sampling form.  The 
analytical reports, analytical summaries, COCs, and a water quality database historic summary 
are presented in the quarterly reports for the site.   

3.2  SPDES COMPLIANCE SAMPLING 
3.2.1  General 

Weekly samples are collected at Outfall 01A in order to comply with the State Pollution 
Discharge Elimination System (SPDES) discharge permit for the site.  A copy of the permit is 
kept at the site for reference.  Outfall 01A is at the discharge from the treatment system 
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immediately prior to leaving the treatment building.  Its location is after the water has passed 
through the particulate filters, air strippers, and carbon units. 

3.2.2  Sampling Program 

Discharge volume is measured continuously.  VOC and pH samples are collected weekly.  
Twice monthly, samples are collected for biological oxygen demand (5-day), total suspended 
solids, oil and grease, and total phenolics.  Monthly samples are collected for temperature, total 
residual chlorine, total metals (iron, cadmium, chromium, copper, lead, arsenic, and zinc) and 
dissolved metals (copper and zinc).  Total nickel and silver are analyzed and reported quarterly.  
All analytical work is completed by LLI, except for temperature, pH and residual chlorine which 
are measured immediately after sample collection in the field. 

3.2.3  Sampling Procedures 

A totalizer at 01A monitors discharge volume continuously.  SPDES effluent samples are 
collected at the 01A sample point inside the treatment building.  Samples are collected and held 
within a refrigerator until they are transported to the analytical laboratory (LLI).  Metals, 
phenols, total suspended solids (TSS) and BOD5 samples are collected as a 24-hour composite 
using a programmed ISCO brand sampler.  VOC’s are sampled using grab samples taken every 
two hours over an  8-hour period to allow for individual sample analysis as well as an 8-hour 
composite sample which is completed by the laboratory.  pH, oil and grease, temperature, and 
total residual chlorine are collected via grab sampling.  Total residual chlorine, pH, and 
temperature grab samples are measured in the field. 

3.2.4  SPDES Reporting  

A Discharge Monitoring Report (DMR) covering each month, is required to be submitted to 
NYSDEC by the 28th of each month, for the period covering the prior month.  In the event of an 
exceedence of one or more permit levels, the analytical laboratory (LLI) immediately contacts 
the permit holder.  The permit holder completes a Notice of Non-Compliance for submittal to 
NYSDEC if needed.  NYSDEC is required to be notified by phone within 24 hours of identifying 
the exceedence, and informed that an exceedence has occurred.  The written noncompliance 
report must be submitted within five days if directed to do so by NYSDEC.   

In accordance with the SPDES permit, any information pertaining to the permit must be kept 
in a file at the site for a minimum of three years.  Information to be maintained at the site 
includes all calibration and maintenance records, copies of all reports required by the SPDES 
permit, and records of all data used to complete the application for this permit.  A copy of the 
SPDES permit is included in Appendix D, Permits and Registrations. 

3.3  ANALYTICAL METHODS 

Analytical work related to samples for SPDES compliance will comply with 40 CFR Part 
136, unless otherwise stated in the SPDES permit.  Table 2 provides the sample analytical 
methods used for both the groundwater and SPDES compliance samples. 

3.4  TREATMENT SYSTEM MONITORING 

The groundwater treatment system will be monitored for proper system operations and 
individual equipment status and performance.  Monitoring requirements will be discussed 
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individually.  The Programmable Logic Controller (PLC) via the Human Machine Interface 
(HMI) shall be used when possible to check system performance and system operating 
conditions.  The system can also be monitored remotely using a VNC system on a PC.  In 
addition to utilizing the PLC, operator inspections will be performed to ensure proper system 
operation.  The process system monitoring goals include determining the influent flow rates to 
the treatment building, accurately measuring the mass of VOCs extracted from the subsurface, 
and determining equipment inspection and maintenance schedules. 

3.4.1  Monitoring Frequency 

The recovery and treatment system is monitored 24 hours per day, seven days per week by 
the PLC.  Inspection of the treatment and recovery system is performed by the operator on each 
site visit to ensure that the system operates as designed.  Inspections include a site walk-through 
to monitor flow meter readings, freeze protection, piping integrity, pump and blower operation, 
and system pressures.  Specific monitoring/inspection log sheets, such as daily monitoring logs, 
are located in Appendix C, Records and Forms. 

3.4.2  Groundwater Treatment System Monitoring 

To ensure proper operation of the groundwater treatment system, routine inspections will be 
conducted to verify optimum performance of all system components.  The PLC via the HMI will 
be used to monitor the performance of the system components. 

Performance monitoring includes the following: 

• Recovery Well (P-2, P-3, P-4, PW-1, PW-3, PW-4) level and pump status 
• Containment area drain sump/building drain sump status 
• Influent/Equalization (T-801) and effluent (T-802) tank levels 
• Treatment system filter feed pump (P-803B, P-803C) status 
• VWCC vault (1, 2, 3) levels and pump (P-001, P-002, P-003) status 
• VWCC tank levels (T-001[a.k.a. consolidation sump], T-002) 
• VWCC consolidation sump (T-001) pump (P-004, P-005) status 
• VWCC system filter feed pump (P-006, P-007) status 
• VWCC pre-filter motor control valve status 
• VWCC filter differential pressure status 
• Air stripper (S-801A) sump level 
• Air stripper transfer pump (P-805A, P-805C) status 
• Air stripping blower (B-801) status 
• Effluent pump (P-810A, P-810B) status 
• Effluent flow rate 

Abnormal operating conditions are monitored by the PLC using the alarms listed below: 

• Groundwater extraction well high and low level alarms 
• Loss of radio telemetry for groundwater extraction wells 
• Influent/Equalization tank (T-801) water level, high and low level alarms 
• Filter feed pumps (P-803B, P-803C) failure to start alarms 
• Air stripper reservoir high and low water level alarms 
• VWCC Vaults (1,2,3) and tanks (T-001, T-002) high level alarms 
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• VWCC pre-filter differential pressure and alarm 
• Air stripper blower air low flow rate alarm 
• Air stripper transfer pump (P-805A, P-805C) failure to start alarms 
• Effluent tank high and low level alarms 
• Effluent pump (P-810A, P-810B) failure to start alarm 
• Containment area drain sump/building drain sump high level alarms 

Facility inspections are conducted on a periodic basis to record additional operating 
pressures, differential pressures, temperatures, and flow rates.  Refer to the IM Program 
Inspection and Maintenance Plan located in Attachment III, Appendix E.  

3.5  SYSTEM EVALUATION AND CONTINGENT/CORRECTIVE ACTIONS 

Data collected during routine operator inspections is reviewed by the operator and/or Project 
Engineer weekly.  If data collected reveals non-optimum performance, the operator and/or 
Project Engineer shall review potential contingent corrective actions to remedy the problems.  
Remedies shall then be implemented until the problem is solved.  Prior to adjusting the treatment 
system components based on an evaluation of the monitoring data, it is necessary that the 
remedial systems be in full working order with no obvious mechanical or electrical problems.  
The operator must be knowledgeable of the general start-up procedures presented in SOP-1 
(Volume II of this manual).  Many of these procedures will apply to the assessment of possible 
contingent/corrective actions identified through analysis of monitoring data.  The operator must 
be thoroughly familiar with the maintenance schedules provided in Section 8.0. 

The general maintenance program is important to prevent deterioration or malfunction of the 
individual components.  Many of the inspections that may arise out of an analysis of monitoring 
data will be identical to these procedures.  Potential conditions that may arise and require 
changes in the system or indicate maintenance is required are summarized below. 

• If the water pressure drop across the air stripper has significantly increased, this may 
indicate that fouling has occurred, creating insufficient surface area for air/water 
contact or channeling of flow within the unit.  The fouling may be due to either 
biological growth, mineral scaling (calcium/magnesium/iron), and/or high levels of 
suspended solids.  It may be recommended that samples be collected from the 
discharge of the air stripper in order to assess the degree of fouling.  In the event of 
scaling, the stripper must be shut down and visual observation made of the tray tops 
and bottoms via inspection ports.  If a fouling problem is verified, then corrective 
procedures will be implemented.  These may include adding a biocide feed system, 
cleaning of the air stripper trays, or complete replacement of the trays, if conditions 
warrant. 

• If the pressure drop across the pre-filters has significantly increased, this may indicate 
that the filter element needs cleaning or replacing.  The pre-filters contain disposable 
bag filters that may be changed as required following manufacturer’s 
recommendations. 

• Flooding or leak conditions are usually related to breaks in system piping, or leaks 
from system fittings.  Other causes may be attributable to: malfunctioning transfer 
pumps, faulty high level sensors in either the influent tank or air stripper reservoir, 
improperly aligned ball valves, stress cracks in the treatment equipment or piping, or 
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loose seals or couplings.  Each of these should be assessed for applicability, and the 
appropriate corrective actions taken.  In the event of a leak in the treatment system, a 
containment sump will collect the water and pump back to the influent/equalization 
tank (T-801). 

• If the pressure drop across the lead liquid phase carbon unit has significantly 
increased, this may indicate that the unit needs to be backflushed, backwashed, or 
replaced.  If it is determined that the carbon needs to be replaced, complete the 
change following manufacturer’s recommendations. 

• Low pumping rate from VWCC vault pumps (P-001, P-002, P-003) and/or lack of 
control of water level in the vaults is usually caused by debris (sand in vaults 1&2) 
building up around pump inlet or partial blockage of the pipe from the vault pump to 
the consolidation sump (T-001).  Pumps in the sumps must be cleaned out and if 
necessary, the pipe flushed out using potable water.  Failure of vault pumps to start or 
stop can be caused by the pump-mounted float becoming obstructed by debris 
impeding float travel and must be cleared. 

3.6  DATA PRESENTATION 

Data collected during treatment system monitoring will be made available in the form of 
periodic reports.  Also, data collected during monitoring will be included in the quarterly 
monitoring reports.  Data included in these reports will include, but not be limited to the 
following: 

• VOC removal rate versus cumulative time 
• TCE removed versus time 
• Groundwater pump information (on/off times) 
• Discharge flow rates and concentrations 
• Data listed above shall be provided in graphical format when applicable. 
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SECTION 4 
 

GROUNDWATER RECOVERY SYSTEM 

This section describes the procedures for operating and maintaining extraction wells P-2, P-
3, P-4, PW-1, PW-3, and PW-4.  This section also provides instructions to acquaint personnel 
with the capabilities, purpose, and intended operation of the wells. 

The following are a description of the system, an outline of operating procedures, 
maintenance, monitoring, record keeping, personnel, and health and safety requirements.  
Manufacturer’s data for the system is contained in Volume III of this manual. 

4.1  DESCRIPTION 

The purpose of the system is to satisfy groundwater remediation goals, which are to provide 
groundwater migration control and limit off-site migration of groundwater containing VOCs. 

The PLC, HMI PC computer, pump motor starters, power panels, and telephone auto-dialer 
unit, are in the on-site treatment building.  Well-heads for each of the six groundwater extraction 
wells are enclosed in sheds.  The shed at each well contains flow and level sensors and 
transmitters, manual valves, pressure indicators, and power disconnects. 

Power to the pump motors is controlled by a “hand-off-automatic” (HOA) switch on the 
respective pump motor control panel.  Green “run” lights and red “stop” lights for each pump are 
also provided on the main control panel.  When the switch is in the “automatic” position, the 
corresponding motor will operate under PLC control unless interlocks are activated.  Further 
discussion of alarms and interlocks is presented in Section 4.3.5.  When the switch is in the 
“hand” position, the pump will operate manually. 

Flowrates, pump runtime, and quantity of water pumped is regulated by the water level 
elevation in the groundwater extraction well.  Transducers are set at high and low set points.  
Once the water level in the groundwater extraction well reaches the high set point, the pump is 
automatically turned on.  Once the water level is lowered to the low set point due to pumping, 
the pump is automatically shut off.  A mechanical flow meter at the well-head monitors 
discharge volume from each well.  Set points are discussed in Section 4.3.4.   

4.2  MAINTENANCE 

The system was designed to: 
• Remove groundwater from pumping wells. 
• Carry groundwater from the pumping wells to the Treatment Building. 

A process flow diagram is provided in Figure 3, P & ID Recovery Wells. 

4.2.1  Wells 

The system consists of six pumping wells, P-2, P-3, P-4, PW-1, PW-3, and PW-4.  The 
pumping well specifications are presented below: 

P-2 Casing: 10-inch inside diameter (I.D.) carbon steel  
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 Well depth: 26.4 feet 
 Pump intake depth: 24.4 feet 
 Groundwater pumping rates: 5 gpm (average) 
     8 gpm (maximum) 

P-3 Casing: 8-inch I.D. 304 stainless steel  

 Borehole: 7 1/2-inch diameter 
 Well depth: 33.7 feet 
 Pump intake depth: 31.7 feet 
 Groundwater pumping rates: 5 gpm (average) 
     8 gpm (maximum) 

P-4 Casing: 10-inch I.D. carbon steel  

 Borehole: 7 1/2-inch diameter 
 Well depth: 34.2 feet 
 Pump intake depth: 32.2 feet 
 Groundwater pumping rates: 5 gpm (average) 
     8 gpm (maximum) 

PW-1 Casing: 12-inch I.D. carbon steel  

 Well depth: 29.8 feet 
 Pump intake depth: 27.8 feet 
 Groundwater pumping rates: 25 gpm (average) 
     30 gpm (maximum) 

PW-3 Casing: 6-inch I.D. stainless steel  

 Well depth: 18.2 feet 
 Pump intake depth: 16.7 feet 
 Groundwater pumping rates: 5 gpm (average) 
     8 gpm (maximum)  

PW-4 Casing: 6-inch I.D. stainless steel  

 Well depth: 30.8 feet 
 Pump depth: 26.0 feet 
 Groundwater pumping rates: 60 gpm (average) 
     120 gpm (maximum) 

4.2.2  Pumps 

The pumps are located approximately one foot off the bottom of the wells.  Pumps are to 
remain at this location unless hydrogeological conditions at the site require modification.  A 
change of this type must be approved by Atlantic Richfield and NYSDEC. 

All well pumps with the exception of PW-4 are Grundfos submersible pumps designed for 
continuous operation.  PW-4 has a Gould brand pump.  The electric motors for each pump utilize 
480-volt, three-phase, 60-hertz power.  The pumps have horsepower ratings of ½ hp for all but 
PW-1 (2 hp) and PW-4 (5 hp). 
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Each pumping well is covered by a building that houses the process equipment.  Entry to the 
building is through a 3-foot by 7-foot standard door.  PW-1 has a 6-foot wide double door.  The 
buildings are heated seasonally using portable 120V heaters.  Each well has a continuous level 
sensor (pressure transducer) that feeds signal back to the treatment building PLC via radio 
telemetry to control the well pump based on high and low setpoints. 

The groundwater is piped to the Treatment Plant Equalization Tank (T-801).  Each well has 
a pressure gauge to help monitor pump output.  Sampling ports are provided in the piping within 
the equipment enclosures above each pumping well to facilitate the collection of groundwater 
samples. 

4.2.3  Instrumentation and Control 

The system contains instruments, automatic controls, and manually operated equipment for 
operation and monitoring the groundwater recovery system.  The instrumentation included in the 
system consists of flow indicators/meters, well level sensors, telemetry, various indicators, PLC 
control and alarms.  A description of the major features of the instrumentation and control 
system follows and is presented to familiarize the reader with the system’s basic operational 
controls.  Refer to the Process Flow Diagram (Figure 3) and Record Drawings (Appendix A) for 
additional clarity. 

4.2.4  Set Points 

System control and alarm/interlock set points are outlined below.  Adjustments or 
modifications to these set points should not be made unless directed by the project manager and 
approved by Atlantic Richfield and NYSDEC. 

The set point for the well levels (depth in feet from ground surface) is 
• Pumping well P-2: 18.9 to 21.9 
• Pumping well P-3:  26.2 to 30.0 
• Pumping well P-4:  26.7 to 30.2 
• Pumping well PW-1:  21.8 to 24.8 
• Pumping well PW-3:  10.2 to 14.2 
• Pumping well PW-4:  20.8 to 23.3 

4.2.5  Alarms and Interlocks 

Alarms and interlocks have been designed into the system to protect the equipment, 
personnel, and the environment.  The interlocks perform automatic corrective actions; therefore, 
immediate operator attention is not necessary.  Under normal system operation, without alarm 
conditions present, no messages should be seen on the PLC HMI.  Once an alarm condition is 
detected by the system, an alarm message will be displayed on the HMI screen.  To clear the 
alarm status, the operator must log in to the HMI system and click on the “Acknowledge” button 
on the screen.  If the alarm condition (for example, low level) is still present, the alarm will 
remain active on the screen.  When the conditions have cleared, the PLC will display an “Out 
Alarm” message on the HMI screen and will automatically reset to normal status.  There are 
many alarms.  Most are informational for the operators attention.  Alarms that are system critical 
are listed in Section 3.4.2.  These alarms will call out using the Automatic Telephone Dialer 
System for immediate attention from the Operator.   
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The automatic telephone dialer alarm calls a set of programmed telephone numbers and 
plays back appropriate “system failure” message when the telephone receiver is picked up.  Once 
the receiver is picked up and the message is played, the alarm call must be acknowledged by 
pressing the “*” button on the phone.  If this is not done, the auto-dialer will continue to call the 
programmed numbers until the alarm is acknowledged.  The process alarm condition must then 
be corrected within a period of two hours, or the auto-dialer will initiate the calling process 
again.  The automatic dialer may also be called to determine system status.  To call the dialer for 
status, dial (716) 731-5424. 

Upon receiving an alarm call, the Operator must log in to the VNC system to remotely view 
the PLC HMI screen to determine the source of the alarm.  In some cases, the Operator may be 
able to correct a problem remotely.  Otherwise the Operator must respond to the site to address 
the problem.  Note: if an alarm stays in active status, it will keep calling out on the dialer every 
two hours regardless of being acknowledged. 

4.2.6  Troubleshooting 

This section describes troubleshooting techniques to be used for locating causes of 
equipment failure in the system.  Corrective actions for each alarm condition are described in 
Volume II: Site Specific Operating Procedures (SOPs), SOP-10. 

4.2.7  Preventative Maintenance Program 

The component selection for the system was conducted to use equipment with minimal 
maintenance requirements.  After system start-up, maintenance is required only when alarm 
conditions are present.  Flow meters, level sensors, control valves, submersible pumps, and 
control panels require no preventative maintenance. 

In 2011, BP Remediation Management started the Integrity Management (IM) Program.  At 
the start of 2012, an Inspection and Maintenance Plan was implemented for Protective System 
Devices (PSD).  The Plan was updated at the end of 2012 to include the VWCC system.  See 
SOP 7 and Appendix E, the IM Program Inspection & Maintenance Plan.  

Weekly or more frequent inspection of the system operation is to be conducted after the 
initial setup to verify proper system operation.  The timing of these inspections may be adjusted 
based on operating experience.  Refer to the IM Program Inspection and Maintenance Plan 
located in Attachment III, Appendix E.  Where repairs need to be conducted, it is important that 
the manufacturer’s installation and operating manual be reviewed. 

4.3  RECORD KEEPING 

Records of inspections, service, repairs, and maintenance are to be kept for the duration of 
the GRS operation.  An inspection report form has been developed for the system and is 
provided in the daily log.  The inspection report is to be completed for each scheduled or 
unscheduled visit to the GRS by operations personnel.  A bound logbook (Operator’s Notebook) 
is also kept where daily activities, observations, maintenance etc. are recorded. 

4.4  PERSONNEL 

Note that O&M personnel will be assigned by Parsons and include Project Supervisor, 
Operator, and other staff as identified in Section 10.3. 
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4.5  HEALTH AND SAFETY REQUIREMENTS 

The safety of the public and of personnel operating and maintaining the system is of highest 
importance.  A detailed HSSE plan is provided in Appendix B and is required to be reviewed by 
all personnel prior to beginning any work at the site.  Any work at the site requires that a Work 
Risk Assessment be developed in advance of the work.  Once the Work Risk Assessment is 
completed, TSEAs, Tool-box meetings, and any required work permits (ie. working at heights, 
hot work, etc.) will be completed daily prior to the start of work. 

Four key health and safety concerns associated with the operation and maintenance of the 
system are: 

• Physical hazards typically present at manufacturing facilities; 
• Mechanical/electrical equipment maintenance and repair hazards; 
• Safe operation of the system; and 
• Exposure to contaminated groundwater, soil, and vapors. 
All personnel and contractors must meet the requirements in the HSSE Plan. 

4.5.1  Physical Hazards 

Personnel at manufacturing facilities typically must maintain a higher degree of safety 
awareness due to the increased presence of physical hazards.  Personnel must exercise caution in 
all activities around the facility and the system.  Typical physical hazards include trips or falls, 
punctures, cuts, and electrical shock.   

4.5.2  Equipment Maintenance and Repairs 

Maintenance and repairs to mechanical and electrical equipment associated with the system 
may pose additional potential health and safety hazards.  Personnel untrained in the operation 
and maintenance of the system should not handle, adjust, or tamper with any electrical 
equipment, machinery, or piping.  Machinery should not be repaired or adjusted while 
electrically energized or in operation.  Automatically operated mechanical equipment may start 
and/or stop without warning.  No repairs should be made on this equipment until it is locked out 
and tagged as described in the HSSE plan (see Appendix B).  Using your own lock, always open 
and lock the main circuit breaker in Power Panel MCC 1 (where applicable) and the mechanical 
disconnect associated with the equipment to be worked on.  Check components for power with a 
volt-ohm-amp meter.  After repairs are completed, clear personnel from the area before closing 
the main breaker.  Equipment repair safety practices are discussed in the HSSE Plan (see 
Appendix B) and in the installation, operation, and maintenance literature presented in Volume 
III of this OM&M Manual. 

4.5.3  Safe GRS Operation 

System start-up, shutdown, and standard operation pose health and safety concerns due to 
automatic equipment operation, pressurized piping, and high water-flow rates.  Ensuring that 
personnel are thoroughly trained in the operation of the system and knowledgeable of its 
capabilities will reduce the potential for accidents.  The HSSE Plan (see Appendix B) and 
equipment manufacturers’ information should be reviewed for specific safety requirements. 
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4.5.4  Contaminant Exposure 

Exposure to contaminated groundwater, soil, or vapor is a health and safety concern 
primarily when conducting repairs on equipment that is in contact with the groundwater and/or 
soil during environmental sampling activities.  The potential for exposure to contaminated 
groundwater, soil, or vapor is minimal during other activities associated with the system; 
however, personnel should continually be aware of the contaminant hazards at the site.  The 
HSSE Plan (see Appendix B), is a site specific plan developed for situations in which potential 
exposure to hazardous contaminants is possible.  The plan outlines potential physical and 
chemical hazards, personnel protection methods, monitoring techniques, and provides 
information on emergency resources and contacts. 

All activities conducted within the well enclosures require Level D protection at a minimum.  
Protective equipment shall be worn according to the requirements of the HSSE Plan (see 
Appendix B).  In the event of an emergency, a contingency plan for the site has been completed 
(Appendix B). 
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SECTION 5 
 

VAULT WATER COLLECTION & CONVEYANCE (VWCC) SYSTEM 

This section describes the procedures for operating and maintaining the VWCC system.  
This section also provides instructions to acquaint personnel with the capabilities, purpose, and 
intended operation of the VWCC system.  Manufacturer’s data for the system is contained in 
Volume IV of this manual.  An Operations Functional Description is contained in Appendix F. 

5.1  PROJECT BACKGROUND 

Metaullics operates a graphite rod and tube manufacturing facility in Sanborn, New York.  
The facility operates furnaces for the annealing and cooling of the graphite rods and tubes in its 
main manufacturing building.  The furnaces are installed in vaults which are positioned 
belowgrade.  During a period of higher groundwater elevations, three of these furnace vaults 
(i.e., Vault 1, 2, and 3) may accumulate groundwater, which historically was dewatered to the 
site sewer.  NYSDEC requested that the vault water be managed separately instead of being 
discharged to the sewer.  Initially, to address NYSDEC request, well PW-4 was installed with the 
intent to indirectly control groundwater levels in the vicinity of the three vaults and eliminate 
groundwater from collecting in the vaults.  Well PW-4 has been in operation since January of 
2008 with insufficient control on groundwater levels in the vicinity of the vaults.  In 2012, the 
VWCC system was added to collect the groundwater from the manufacturing facility furnace 
vaults for processing through the treatment system along with the recovery well groundwater.  
With the VWCC system in operation recovery well PW-4 was turned off. 

This section describes the system designed to collect and convey the water collected directly 
from the sumps to the on-site Groundwater Treatment Plant (GWTP) for treatment.   

5.2  INFLUENT DEFINITION AND TREATMENT REQUIREMENTS 

5.2.1  Flow Basis 

The design is based on a maximum 5-gallon per minute (gpm) production rate from each of 
the three furnace vaults in the Metaullics facility.  The combined flowrate of three vaults is 
assumed to be 15-gpm. 

5.2.2  Treatment Requirements 

The design assumes that the vault water contains up to 100 mg/L of total suspended solids 
(TSS) and that TSS should be reduced to approximately 5 mg/L prior to introduction to the 
existing treatment system.  The further assumption is that the TSS particles are filterable at 50 
micron nominal pore size.  The design incorporates flexibility to filter at pore size up to two 
orders of magnitude smaller.  Dissolved constituents in the vault water are treated in the GWTP 
and discharged through the SPDES Outfall 01A. 
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5.3  PROCESS MECHANICAL  

5.3.1  General 

Water from each of the existing furnace vaults in the Metaullics facility is pumped to a 
common consolidation sump (T-001) located to the south of the Metaullics facility.  The contents 
of T-001 are pumped through below grade piping to the existing Treatment Building and to a 
horizontal equalization tank (T-002).  Water from T-002 is pumped through parallel bag filters 
and discharge to the existing equalization tank (T-801) for commingling with the other site 
streams and treatment in the remainder of the existing treatment facility. 

Major equipment, valve, and line lists associated with the Vault Water Collection and 
Conveyance System are provided in Volume IV for reference. 

5.3.2  List of Drawings 

The following drawings support the process mechanical design description and are included 
in Appendix C, Records and Forms, for reference while reviewing this section. 

446476-C-001 Site Plan 

446476-D-001 Process Flow Diagram and Mass Balance 

446476-D-100 P&ID Legend 

446476-D-101 Vault Water Conveyance P&ID 

446476-D-102 Filtration P&ID 

446476-M-001 Partial Pipe Trench & Vault Plan, Elevation, and Details 

446476-M-002 Partial Pipe Trench & Consolidation Sump Plan & Elevation and Details 

446476-M-003 Treatment Building Modification Plan 

5.3.3  General Piping Criteria 

The following general design considerations apply to the process mechanical design for this 
project: 

1. All piping proposed in this design is single-walled piping. 

2. A spare pipeline has been installed adjacent to all runs of belowgrade or sub-slab 
piping.  This was done to provide protection against a clogged pipeline.  Each spare 
pipeline was terminated in a capped-end shortly after it daylights abovegrade or 
above-slab. 

3. Bypass tees with isolation valves were provided on each vault water line within the 
Metaullics building to allow operators to temporarily discharge vault water 
elsewhere, including to the existing sanitary sewer or temporary storage tanks in the 
event of a shutdown condition of the GWTP.  The bypass tees also allow for 
connection to flushing water in the event lines require flushing.  It should be noted 
that the existing hard-pipe connection to the sewer were eliminated as part of this 
design. 
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5.3.4  Metaullics Vaults 

The Metaullics vaults hold furnaces for the manufacture of graphite rods and tubes.  The 
vaults experience elevated temperatures during furnace operation.  It is assumed that 
temperatures in the vaults in the vicinity of the equipment will not exceed 90ºC (194ºF).     

The vaults have the following approximate depths from the local point of access to the vault 
bottom: 

• Vault 1 – 12.5-ft 
• Vault 2 – 11.5-ft 
• Vault 3 – 16.0-ft 

Each vault has a sump with the following characteristics: 

• Vault 1 – 1-ft square sump, approximately 1-ft deep located at northeast of vault 
• Vault 2 – 1-ft diameter sump, approximately 1-ft deep located at southwest of vault 
• Vault 3 – 1-ft square sump, approximately 1-ft deep located in central access area 

A small, ½-hp sump pump was installed in each vault sump (P-001, P-002, P-003).  The 
discharge from each vault is run independently to the Consolidation Sump (T-001) in ¾-in lines 
consisting of a mix of carbon steel (above-slab) and high-density polyethylene (below-slab).  The 
pumps have tether chains and the in-vault piping is provided with sufficient unions to allow 
operators to remove the pump assemblies for maintenance without entering the vaults. 

Discharge flowrate is throttled and set by adjusted manual valves on each discharge line.  
The actuators on the manual valves are positioned to allow operator access without entering the 
vaults.  Each vault discharge line is provided with check valves to prevent back-draining to the 
vaults and unnecessary cycling of the pumps. 

Automatic control of the pumps is by an integral float switch on the pump – the float switch 
provides the pumps with On-Off controls.  A high-high level alarm in the downstream 
Consolidation Sump (T-001) stops the three vault pumps (P-001, P-002, and P-003) to prevent an 
overtopping condition. 

Piping from Vault 1 exits the vault below the facility floor slab and runs south to near Vault 
2 where it daylights above the facility floor slab.  Vault 1 and Vault 2 piping then runs in parallel 
in an easterly direction along the southern facility wall towards Vault 3.  Along the southern wall 
double-doors, the piping is placed in an existing steel-plate covered floor trench.  The piping in 
and around the double-door area is insulated and heat-traced for freeze protection. 

Vault 3 piping meets with the Vault 1 and 2 piping and exits the building’s southern wall at 
a position opposing the Consolidation Sump (T-001).  The three lines turn belowgrade and enter 
the Consolidation Sump at approximately 4-ft below ground surface.  The exposed portion of 
piping that exits the building is insulated, heat-traced, and protected by a small wooden structure 
for freeze protection. 
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5.3.5  Consolidation Sump (T-001) 

The Consolidation Sump (T-001) is installed outdoors, adjacent to the Metaullics facility.  It 
is comprised of a cast-in-place concrete structure with interior dimensions of 4-ft x 4-ft x 8.5-ft 
deep with 12-in thick walls.  The floor and walls of the structure are HDPE-lined using a 
concrete protective liner (e.g., by Agru-America) that is incorporated during casting.  An 
aluminum hatch provides access to the sump interior.  Pipes enter and exit T-001 below the frost 
line at 4-ft.  As such, approximately the bottom 3.5-ft of the sump is working volume, the rest is 
free headspace.  The top deck of the sump is positioned approximately 8-inches abovegrade to 
prevent the admission of surface stormwater flow. 

T-001 has duty-standby submersible pumps (P-004 and P-005) that discharge sump contents 
to a new Equalization Tank (T-002) in the Treatment Building.  The pumps are mounted on 
guiderails and provided with a chain for removal by operators from the ground surface when 
necessary for maintenance. 

Automatic control of the pumps is by level in the sump – the pumps start at a high level 
setpoint and stop at a low level setpoint.  Manual start-stop control is also provided.  The pumps 
periodically alternate duty to provide even wear.  A high-high level alarm and interlock with the 
downstream Equalization Tank (T-002) is provided and will stop the sump pumps (P-004 and P-
005) to prevent an overtopping condition.  As discussed above, a high-high alarm and interlock 
in T-001 is provided to shutdown the three upstream vault pumps (P-001, P-002, and P-003). 

Piping from T-001 to T-002 is single-wall HDPE and runs in a belowgrade trench.  A short 
section of pipe daylights aboveground prior to entering the Treatment Building.  This section is 
insulated, heat-traced, and protected by a small wooden structure. 

5.3.6  Equalization Tank (T-002) 

The equalization tank (T-002) is located within the treatment building and is comprised of a 
vertical, 500-gallon HDPE tank.  The tank has duty-standby centrifugal pumps (P-006 and P-
007) that provide the pressure necessary for filtration and conveyance to the existing equalization 
tank (T-801). 

The pumps are mounted on housekeeping pads.  In addition to manual start-stop control, the 
pump has T-002 level-based automatic control.  The duty pump will start at a high level setpoint 
and stop at a low level setpoint.  The pumps are programmed to periodically alternate duty to 
provide even wear.  As discussed above, a high-high alarm and interlock is provided to shutdown 
the Consolidation Sump pumps (P-004 and P-005). 

5.3.7  Bag Filters (U-001, U-002, U-003, U-004) 

There are four bag filter canisters between pumps P-004 and P-005 and T-801.  Each 
canister has a clean water throughput of 125-gpm, which allows a greater time between bag 
changeouts.  The filters are arranged in two parallel trains of two units in series (see 446476-D-
102 in Appendix E).  A differential pressure system is used to automatically detect differential 
pressure.  At an adjustable high setpoint, the system will automatically switch between the duty 
and standby train by opening and closing XV-1001 and XV-1002 as needed.  The system will 
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also alarm to alert operators to change the filter bags on the train that was placed in standby 
mode.  A high-high differential pressure alarm is also provided. 

5.3.8  List of Protective Devices 

The protective system devices (PSD’s) indicated in the narrative above as well as those shown 
on the P&IDs are listed in Section 5.7 for reference.  This control strategy is further detailed in 
the VWCC System Functional Description provided in Appendix F. 

5.4  CIVIL, STRUCTURAL, AND ARCHITECTURAL (CSA) DESIGN CRITERIA 

5.4.1  List of Drawings 

The following drawings support the CSA design description and are included in Appendix A 
for reference while reviewing this section. 

446476-C-001 Site Plan 

446476-S-100 Structural Sump Plan, Elevation, and Details 

Details for the above items are shown with the process mechanical design as on the M 
drawings (446476-M-001 through 446476-M-003).   

5.5  ELECTRICAL DESIGN CRITERIA 

5.5.1  General 

The GWTP constructed in 1994 is served by a 4.8kV distribution feeder from outdoor 
switchgear #2.  A 750 kVA pad mounted transformer is located behind the GWTP building and 
supplies 480 volt, 3-phase, 3-wire power to Motor Control Center MCC 1.  MCC 1 has a 1200A 
main breaker and bus system.  Due to elimination of a number of process equipment, MCC 1 has 
adequate spare capacity and space to accommodate the VWCC system.  A one-line diagram of 
the power feeders from MCC 1 is included as drawing 446476-E-201 in Appendix A. 

No standby generator power is being planned for this system.  If the mainline power to the 
GWTP MCC fails, the vault water collection and conveyance system will also fail until power is 
restored.  This may lead to elevated groundwater levels in the Metaullics vaults during power 
outages.   

5.5.2  Electrical Rating Considerations 

There are two classes to consider with respect to electrical hazardous classification for this 
project:  Class I (flammable liquids and vapors) and Class II (combustible or conductive dusts).  
Each is discussed below. 

Class I – Flammable Liquids or Vapors 

The vault water contains VOC contaminants that, in a concentrated form, are classified as 
flammable liquids (e.g., trichloroethene).  However, an analysis of the historical vault water data 
shows that the concentrations of groundwater VOCs are well below levels that would raise 
concerns regarding headspace vapors approaching 25% of the respective lower-explosivity-limit 
(LEL) values.  As such, the equipment installed for the VWCC system is non-classified (i.e., 
non-hazardous) from an electrical perspective with respect to the Class I category. 
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Class II – Combustible or Conductive Dusts 

The manufacturing processes in the Metaullics facility produces graphite dust that settles in 
the plant area.  Although graphite has an NFPA flammability classification of 1, there is no 
listing for  graphite (e.g., natural graphite, mineral carbon, or black lead) in the 2008 Edition of 
NFPA 499 – Recommended Practice for the Classification of Combustible Dusts and of 
Hazardous (Classified) Locations for Electrical Installations and Chemical Process.  The facility 
is currently not electrical classified for Class II dusts.  Based on a review of NFPA 499 and 
based on site conditions and applicable code equipment installed for the VWCC system is non-
classified (i.e., non-hazardous) with respect to Class II dusts. 

5.5.3  List of Drawings 

The following drawings support the electrical design and are included in Appendix A for 
reference while reviewing this section. 

446476-E-100 Electrical General Notes and Legends 

446476-E-201 One-Line Diagram, Motor Control Center MCC-1 

446476-E-401  Overall Site Plan 

446476-E-411 Power and Instrumentation Ground Water Treatment Building Part Plan 

446476-E-412 Power and Instrumentation Metaullics Manufacturing 

5.5.4  Metaullics Vaults 

There are three small, single-phase, submersible pumps (P-001, P-002, and P-003) located in 
furnace vault sumps within the Metaullics manufacturing facility.  These pumps convey water 
from the sumps to the new consolidation sump (T-001) located outside the building.  T-001 has 
two larger, 3-phase, one-half horsepower submersible pumps (P-004 and P-005) that pump to the 
GWTP.  The motor controls for all five pumps is assembled in a 24-in x 60-in x 72-in high free 
standing NEMA 4X stainless steel enclosure near the sump. 

The Sump Control Panel (SCP) is fed 480 volts from an existing 100-amp spare breaker in 
Motor Control Center (MCC) 1 at the GWTP.  Included in the SCP is a 10-kVA, 120/240-V 
transformer to provide power for the single-phase pumps, electrical heat trace and 
instrumentation.  Pumps P-004 and P-005 have a Hand-Off-Auto selector switch (HOA) for 
manual and automatic operation under the level controls.  Level control for the sump is analog 
pressure transducers with local indicating controllers as described under Section 6.0 - 
Instrumentation and Controls Design Criteria.  Controls for the three vaults are integral floats 
mounted on the pump. 

5.5.5  Groundwater Treatment Plant 

In the GWTP, the new electrical equipment consists of two, ½-hp transfer pumps (P-006 and 
P-007).  MCC 1 has one spare size 1 starter, and a second new size 1 starter has been added.  
Each MCC combination starter also includes a HOA selector switch, run indicating light and 
motor overload reset button.  Auto control is controlled by the PLC related to tank levels and 
process interlocks. 
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5.5.6  Conduit and Wiring 

All circuits have been run in conduit.  Interior conduits are rigid galvanized steel size per the 
National electrical code.  Exterior conduits and conduits buried a minimum 24” below grade 
have schedule 40 PVC encased in concrete.  All wiring has been sized in accordance with the 
National Electrical Code and is stranded copper, THHN/THWN 90°C. 

5.6  INSTRUMENTATION AND CONTROLS DESIGN CRITERIA 

5.6.1  General 

The major control elements of the VWCC system are the three sump pumps for individual 
furnace vaults inside the Metaullics Facility, the consolidation sump (T-001) outside, the new 
equalization tank at the GWTP (T-002), and new bag filters (U-001 through U-004).  The 
attached P&ID drawings, 446476-D-101 and 446476-D-102, indicate the instrument location in 
the process stream. 

The GWTP is mainly an unmanned facility controlled by an Allen-Bradley CompactLogix 
PLC, and the operator interface is through a computer terminal using Rockwell Automation 
Factory Talk Studio software.  The PLC has adequate spaces for all the described inputs and 
outputs (I/O).  A Functional Description Specification has been prepared, and I/O wiring 
connection drawings have been prepared for procurement of I/O terminations as well as PLC and 
OIT programming. 

The project Instrument List is provided in Volume IV, and the VWCC System Functional 
Description Specification is provided in Appendix F.  The Functional Description Specification, 
coupled with the following P&ID drawings, define the intended operation of the system. 

446476-D-100 P&ID Legend 

446476-D-101 Vault Water Conveyance P&ID 

446476-D-102 Filtration P&ID 

5.6.2  Metaullics Vaults 

A local pressure transducer in each vault feeds an analog signal to a level indicator located 
in SCP-1.  This device is cable-supported, which allows access from the floor level removal and 
maintenance without entering the vault.  Each SCP-1 level indicator has a high level setpoint for 
alarm.  The high level alarm is hardwired to the GWTP PLC and is combined with an alarm 
output on the autodialer and will appear on the computer terminal. 

The submersible sump pumps are controlled by integral float switches.  An Off-Auto switch 
is located in SCP-1 to turn the pumps off, but all “on” operation will be controlled by the integral 
float switch.  Vault level readings are local at the SCP-1 and on the PLC HMI. 

5.6.3  Consolidation Sump 

The Consolidation Sump has two submersible pumps operating in duty-standby mode.  A 
submersible pressure transducer, similar to that used in the vaults, has been installed in a pipe 
stilling well and is used for level measurement and pump control.  A local indicating controller 
in the SCP-1 cycles and operates the pumps.  The controller and a redundant high-level float 
switch signals a high level alarm condition which is hard wired to the GWTP PLC. 
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5.6.4  Equalization Tank T-002 and Transfer Pumps P-006 & P-007 

The Equalization Tank T-002 is a 500-gallon HDPE tank in the GWTP.  Two centrifugal 
pumps, P-006 and P-007, operating in duty-standby mode, pump from the equalization tank and 
feed through two sets of duplex bag filters (U-001 through U-004) on to the existing GWTP 
equalization tank T-801 at the head of the treatment process.  The pump control of T-002 is On-
Off while maintaining a minimum level in the tank for flow dilution.  Level is measured by an 
external pressure transmitter located on a low tank nozzle and transmits an analog signal to the 
GWTP PLC.  The PLC uses the same pump logic for cycling as the existing pumps and can also 
initiate a high level alarm. 

5.6.5  Bag Filters (U-001 Through U-004) 

Pressure transmitters are located at a common point in the input pipe lines and output pipe 
lines that send an analog signal to the PLC.  Programming in the PLC compares the inlet to the 
outlet pressure establishing a differential pressure where setpoints for warning and then alarm 
pressures are initiated.  The warning and alarm pressure conditions are displayed on the operator.  
The PLC will automatically alternate the position of XV valves to provide automatic switching 
between duty and standby bag filters. 

5.7  VAULT WATER COLLECTION AND CONVEYANCE DESIGN 

Summary of VWCC Protective Safety Devices 

 
Item Tag Number Protective and Safety Function 

1 LAHH-200 Provides a high-high level alarm signal at the GWTP PLC for 
Vault 1 conditions. 

2 LAHH-201 Provides a high-high level alarm signal at the GWTP PLC for 
Vault 2 conditions. 

3 LAHH-202 Provides a high-high level alarm signal at the GWTP PLC for 
Vault 3 conditions. 

4 LSHH-203 Interlocks (stops) the vault pumps (P-001, P-002, and P-003) under 
a high-high level condition in the Consolidation Sump (TK-001). 

5 LAHH-203 Provides a high-high level alarm signal at the GWTP PLC for the 
Consolidation. 

6 LSHH-222 Interlocks (stops) the sump pumps (P-004, P-005) under a high-
high level condition in the Equalization Tank (TK-002). 

7 LIC-207 Provides a high-high level alarm signal at the GWTP PLC for the 
Equalization Tank (TK-002). 

8 PSE-228 Rupture disc provides over- and under –pressurization protection 
for the Equalization Tank (TK-22) if the normal vent line becomes 
constricted. 

9 FIQ-200. FIQ-201, Tracking the difference in the sum of FIQ-200, 201, 202 versus 
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FIQ-202. FIQ-206 FIQ-206 will provide indication of significant leaks in the 
belowgrade structures. 

10 DPI-212 Provides high differential pressure alarm to indicate operators of a 
bag changeout and a high-high alarm to indicate a closed filter. 

11 LSHH-219 Interlocks (stops) the Equalization Tank pumps (P-006 and P-007) 
under a high-high level condition in the existing tank T-801. 
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SECTION 6 
 

TREATMENT SYSTEM 

6.1  GENERAL DESCRIPTION 

The Groundwater Treatment System consists of the following process equipment: 
1. Equalization Tank (T-801) 
2. Tray Stripper Feed Pumps (P-803B & P-803C) 
3. Water Filters (F-801B & F-802B)  
4. Low Profile Tray Type Air Stripper (S-801A) 
5. Tray Stripper Blower (B-801) 
6. Carbon Feed Pumps (P-805A & P-805C) 
7. Liquid Phase Carbon Filters (LC-801A & LC-801B) 
8. Effluent Tank (T-802) 
9. Effluent Pumps (P-810A & P-810B) 
10. Effluent Monitoring System  

a. Samplers 
b. Flow Meter 

A description of each of the treatment system components follows. 

6.1.1  Equalization Tank (T-801) 

The Equalization Tank is a 7.5 ft diameter by 9 ft high vertical, polyethylene tank with a 
capacity of 3,000 gallons.  It provides both flow equalization and concentration equalization for 
all of the groundwater, VWCC system water, and miscellaneous waters that may be generated at 
the site.   

Equalization is a critical component of treatment systems because it smoothes out peaks and 
dips of water flow and allows the treatment system to operate at nearly a constant flow rate.  
Water from the recovery wells enters through the side of building and discharges into the side of 
the tank near its roof.  The VWCC system tank T-002 discharges through 50 um filters to another 
side connection at the same elevation as the groundwater well water inlet. 

Groundwater from six recovery wells (P-2, P-3, P-4, PW-1, PW-3 and PW-4) is pumped via 
five individual underground conveyance pipes.  Pump PW-4 shares the same line as P-2.  The 
five underground conveyance pipes join to a single conveyance pipe outside the treatment 
building (PW-3 connects inside before the influent meter), then enters the treatment building and 
empties into the Equalization Tank (T-801).  Water also enters periodically from the VWCC 
system via discharge from Tank 002.  Other infrequent sources of water entering the EQ Tank 
include water from the two floor sumps and backwash water from the liquid phase carbon filters.  
All incoming flow enters through the roof or side of the tank. 

T-801 tank is equipped with a 2-inch PVC vent.  To prevent the escape of any volatile 
organics and odors into the building, the vent is routed to a Calgon Ventsorb Carbon Canister 
(VC-801).  Any organic vapors and odors emanating from the EQ tank are adsorbed by the 
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carbon.  The outlet from the Ventsorb Canister is vented outside to the roof of the treatment 
building. 

From T-801, the contents are pumped to the water filters and tray stripper by means of the 
Tray Stripper Feed Pumps (P-803A & P-803B).  A level element and transmitter (LE-201 & LT-
201, respectively) in T-801 control the level in the tank and the operation of the pumps as well as 
high and low level alarms.  Additionally, a float switch provides redundant high level alarm back 
up.  A local level indicator located at the bottom of the tank allows the operator to observe the 
water level in the tank.  Because T-801 is oversized for the current groundwater flow, the 
operating levels (high & low) within the tank are limited in order to prevent the onset of septic 
conditions.  

In the event of a system failure, the equalization tank is equipped with high and low level 
alarms which alerts the operator of an abnormal condition, when the water level reaches eight 
feet. and one foot, respectively.  In the event of exceeding the high level alarm, a float switch 
will provide a redundant back-up high level alarm. 

For maintenance purposes, T-801 is fitted with a top manway and bottom drain and potable 
water connection (normally isolated and locked out). 

6.1.2  Low Profile Air Stripper Feed Pumps (P-803A & P-803B) 

The existing Stripper Feed Pumps are 3 HP, centrifugal pumps, Series 320, Model 3X4X9A 
manufactured by Aurora.  The pumps are rated at 20 gpm at 10 feet TDH.  The pumps feed the 
groundwater to the Tray Stripper at a constant flow rate of 20 gpm. 

The pumps are controlled by the level element and level transmitter in the Equalization tank 
(T-801), and are operated on an alternating “lead-lag” basis.  The lead pump is started when the 
liquid level in the tank reaches the high set-point and turned off when the liquid level reaches the 
low-set-point.  With the lead pump in operation, if the water level in the Equalization tank 
reaches the High-High level, the “lag” pump will turn “ON” to assist the “lead” pump in 
reducing the liquid level in the tank.  As the water level drops, the lag pump will turn “OFF” 
when the liquid level reaches the low set-point.   

6.1.3  Water Particulate Filters  

Since a build up of particulates within the Tray Stripper could adversely affect its operation, 
the groundwater is filtered prior to air stripping.  The water filters are four Bag Filters, Model 
BFA-5-150-6-CS, manufactured by Plenty Co.  The four filters are configured in parallel pairs to 
allow for isolation of one pair at a time for filter bag changes without shutting down the system.  
Normal operation utilizes all four filters at the same time.  Filters should be changed at 75% of 
the discharge pressure of the 803 pump feeding at the time (Example: if pump P-803C is 
operating at 28 psi, the filter should be changed when the pressure gauge on top of the filter 
(filter inlet) read approximately 21 psi).   

6.1.4  Low Profile Air Stripper (S-801A) 

The Tray Stripper is a Stat Series Low Profile Tray Stripper, Model Stat 180, manufactured 
by Carbonair.  The unit is equipped with 6 trays, each tray being 72 inches by 36 inches by 12 
inches, and can operate at liquid flow rates from 10-200 gpm.  All parts of the stripper are 
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constructed of stainless steel.  Minimum and maximum design air flow to the unit is 650 cfm and 
900 cfm, respectively.  

Equalized and filtered groundwater is introduced into the top of the unit while air is 
introduced into the bottom of the Tray Stripper through an 8-inch air inlet pipe just below the 
bottom tray.  As the water cascades down through the trays, it is contacted with a mass of air 
moving upward through the trays.  This intimate contact of air and water results in the transfer of 
volatile and semi-volatile organics from the water phase to the air (vapor) phase.  Water, stripped 
of the volatile and semi-volatile organic compounds, accumulates in the bottom sump of the Tray 
Stripper, while the organic-laden air exits the top of the Tray Stripper through a 12-inch air outlet 
duct.  Treated water accumulates in the sump and is eventually pumped to the Liquid Phase 
Carbon filters for polishing.   

The stripper sump is equipped with level sensors which control the pumps that evacuate the 
treated groundwater from the sump, and pump it to the Liquid Phase Carbon Filters.  When the 
water level in the sump reaches the High Level Switch (LSH-302), the lead pump is activated 
and pumps the water from the sump to the carbon filters.  If the water level continues to rise and 
reaches the High-High Level Switch (LSHH-301), the lag pump is activated and an alarm is 
sounded.  With two pumps operating, when the water level drops to the High Level Switch, the 
lag pump shuts down.  When the water level reaches the Low Level Switch (LSL-301), the lead 
pump is turned “OFF.”  A high alarm at the Tray Stripper sump will shut down the transfer 
pumps into the Tray Stripper (P-803B and P-803C).   

A pressure gauge is mounted on the air inlet of the Tray Stripper.  An increase in the inlet 
pressure over a period of time indicates that the trays are experiencing plugging or fouling and 
will at some time require operator attention. 

6.1.5  Low Profile Air Stripper Blower (B-801A) 

Air to the Stripper is supplied by a 10 HP, 230v, 3-phase TEFC blower rated at a maximum 
of 900 cfm at 43 inches water column (WC).  A Low Pressure Switch (PSL-301) is mounted on 
the discharge duct of the blower and will alarm in the event of a low pressure in the duct work 
leading to the inlet of the Tray Stripper.     

6.1.6  Carbon Feed Pumps (P-805A & P-805C) 

The existing Carbon Feed Pumps are 5 HP, centrifugal pumps, Model 3 x 2 x 11A with a 9-
inch impeller, manufactured by Aurora.  The pumps are rated at 200 gpm at 35.1 TDH.  The 
pumps feed the groundwater to the carbon vessels at a constant rate.  

6.1.7  Liquid Phase Carbon Filters (LC-805A & 805C) 

Following air stripping, the groundwater is pumped from the sump of the Tray Stripper to 
the Liquid Phase Carbon Filters for final treatment.  Carbon treatment is provided by a Calgon 
Model 7.5 Granular Carbon Adsorption System consisting of two carbon filters operating in 
series.  Each carbon filter is 7.5 ft in diameter with a straight side height of 7.67 feet, and 
contains up to 10,000 pounds of activated carbon.  The carbon filters are rated for operation at 75 
psig at 150 deg F.  Each filter can accommodate flow rates up to 350 gpm, resulting in an Empty 
Bed Residence Time (EBRT) of 6 minutes per contactor.  At the maximum flow rate of 350 
gpm, the pressure drop across the carbon bed is 23 psi.  It is expected that the Liquid Phase 
Carbon filters will be operated at a flow rate of approximately 100 gpm, resulting in an EBRT of 
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21 minutes per contactor.  The corresponding pressure drop through the carbon bed is expected 
to be less than 15 psi.  

In the event a carbon bed is fouled, either by particulates, biological growth, or a 
combination of both, it will be necessary to backwash it to restore its hydraulic characteristics. 
Backwashing is accomplished by introducing potable water at a high flow rate in the opposite 
direction of normal flow.  This causes the carbon bed to expand allowing the particulates to be 
washed out of the carbon bed.  It should be noted that some carbon fines, due to attrition of the 
granular carbon particles, will be evident in the backwash water.  This is a normal consequence 
of backwashing.  The recommended flow rate for backwashing the Model 7.5 carbon contactors 
is 400 gpm, resulting in an EBRT of 4.3 minutes/filter.  Because all backwash water is captured 
in T-801, it is recommended that T-801 be drained to its minimum level, and the Recovery Wells 
be shut down prior to commencing backwashing.    

Water pre-treated by air stripping enters the lead carbon contactor and flows downward 
through the carbon bed, where the organics are adsorbed into the micro-pores of the activated 
carbon.  Water exits the bottom of the first contactor and enters the top of the second contactor.  
Having two contactors on-line ensures a sufficient contact time for the adsorption of organics to 
take place.  Having two contactors operating in series allows for monitoring the lead contactor 
for “breakthrough” of organics, without the risk of exceeding the discharge limitations. 

Each Carbon filter is equipped with piping to remove spent carbon and install fresh carbon.  
In the event the carbon in the “lead” filter has been exhausted, new carbon will be ordered 
immediately and change-out scheduled as soon as possible.  Once the spent carbon is removed 
and new carbon has been installed, the piping and valve arrangement of the system allow the 
“lead” and “lag” carbon filters to switch positions.  The previous lag vessel becomes the lead 
vessel with the vessel with new carbon become the lag vessel.  Monitoring continues between 
lead and lag vessel for breakthrough once again.   A carbon maintenance SOP for the liquid 
phase carbon units is included in Volume II of this Manual. 

6.1.8  Effluent Tank (T-802) 

Treated ground water is collected, stored and sampled in the Effluent Tank prior to being 
discharged to a permitted discharge point.  The existing Effluent Tank is a 7.5-ft diameter by 
14.8-ft high vertical, polyethylene tank with a capacity of 4,400 gallons.  A Level Element and 
Transmitter (LE-401 and LT-401, respectively) control the water level in the tank by controlling 
the operation of the Effluent Pumps (P-810A, P-810B), which empty the tank.  A local level 
indicator located at the bottom of the tank allows the operator to ascertain the water level in the 
tank.  A Level Switch (LS-402) will alarm if the water level in the tank reaches 8 ft.  A high 
alarm will shut off pumps P-805A and P-805C. 

A sampling port located at the bottom of the tank allows the treated ground water to be 
sampled prior to discharge.  Sampling is conducted automatically by means of an ISCO sampler 
that is programmed to take samples in accordance with the SPDES discharge permit along with 
grab samples taken by the Operator as required (Appendix D, Permits and Registrations). 

A vent located on the roof of the tank allows the tank to “breathe” during filling and 
draining cycles.  The tank is also equipped with a bottom drain. 
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6.1.9  Effluent Pumps (P-810A & P-810B) 

The treated ground water is pumped from the Effluent Tank (T-802) to the SPDES discharge 
location by one of two Effluent Pumps operating on a lead-lag basis.  The Effluent Pumps are 5 
HP, centrifugal pumps Model 3 x 4 x 9A with an 8-inch impeller manufactured by Aurora, and 
have a pumping capacity of 300 gpm at 43.4 ft total dynamic head (TDH).  

The pumps are controlled by the Level Element and Level Transmitter (LE-401 & LT-401, 
respectively) in the Effluent Tank (T-802).  The lead pump is started when the liquid level in the 
tank reaches the high set-point of 5 ft, and turned off when the liquid level reaches the low-set-
point of 2 ft.  In the event the lead pump is operating and the water level continues to rise and 
reaches the High-High level of 7.5 ft, the “lag” pump will turn “ON” to assist the “lead” pump in 
reducing the liquid level in the tank.  As the water level drops, the lag pump will turn “OFF” 
when the liquid level reaches the “High” set-point.  The “lead” pump will turn “OFF” when the 
Low Level set point (2 ft) is reached. 

6.1.10  Sampling and Monitoring Equipment 

The sampling and monitoring equipment are installed in accordance with the requirements 
presented in the SPDES permit.  Treated groundwater is sampled from the Effluent Tank (T-802) 
on a routine basis dictated by the terms of the SPDES Permit.  The samples are automatically 
collected using an ISCO Sampler, Model 3710 for all non-volatile samples, and grab samples for 
volatiles and HEM (Oil and Grease).  Samples are refrigerated until they are packed on ice in 
insulator cooler(s) and sent to the laboratory for chemical analyses. 

As the treated groundwater is pumped from the Effluent Tank to the SPDES permitted 
discharge location, the flow rate is monitored and recorded.  The Flow Element (FE-403), 
Transmitter (FT-403) and Totalizer (FIQ-403 are located downstream of the pump outlet before 
the pipe exits the building.  The flow meter is a gear driven meter with dial manual totalizer and 
remote signal to the PLC for instantaneous flow rate readout, 24-hour running flow totalization 
and resettable continuous totalizer all shown on the HMI screen. 

6.1.11  Sump Pumps (P-804A & 804B) 

Two sumps are located within the treatment building, one in the main aisle of the treatment 
building adjacent to the carbon contactors, known as the building sump which does not receive 
water from the treatment process area.  The second sump is adjacent to the Effluent Tank and is 
known as the Containment Sump since it is located inside the treatment system containment area.  
The sumps are designed to collect any liquids that may get on the floor within the confines of the 
treatment building.  Water collected in the sumps is pumped to the Equalization Tank and 
subsequently treated by the GWTS. 

The sump pumps are ½ HP, centrifugal pumps, Model 457-2 manufactured by Liberty.    

6.2  STANDARD OPERATING PROCEDURES 

Volume II of this manual contains the following SOPs and additional SOPS may be added if 
the need arises: 

1. SOP-1  SYSTEM START-UP  
2. SOP-2  FLOW METER OPERATION, FLOW BALANCING, AND FLOW ADJUSTMENT 
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3. SOP-3  GRANULAR ACTIVATED CARBON SYSTEM OPERATION 
4. SOP-4  COMPLIANCE SAMPLING FROM EFFLUENT OUTFALL 01A 
5. SOP-5  SYSTEM SHUT-DOWN 
6. SOP-6  ACCIDENTAL SPILL PREVENTION PLAN 
7. SOP-7  ROUTINE OPERATION, MAINTENANCE, AND RECORDKEEPING 
8. SOP-8  LOCKOUT / TAGOUT PROCEDURE 
9. SOP-9  PUMPING WELL PUMP REPAIRS 
10. SOP-10 ALARMS AND CORRECTIVE ACTIONS 
11. SOP-11 FLOW MEASUREMENT 

 

6.3  MAINTENANCE 

In 2011, an Integrity Management Program was put in place focused initially on Protective 
System Devices.  See the IM Program Inspection and Maintenance Plan in Appendix E.  The 
program will expand stepwise to critical equipment and eventually all equipment in future years.  
The program provides an intensive inspection and maintenance plan to provide maximized 
uptime and a focus on zero incidents, while allowing the system to function as designed. 

The system was designed to: 
• Remove organic solvent contaminants from the groundwater. 
• Discharge treated groundwater to a SPDES permitted discharge location. 
• Maintain continuous compliance with the SPDES permit. 
An updated process flow diagram is provided in Figure 3, P & ID Recovery Wells. 

6.3.1  Waste Handling 

The only waste generated from the day-to-day operation of the treatment system are water 
filter bags.  Used filter bags are placed in a labeled 55-gallon drum that is staged within the 
containment area of the treatment system.  Drums are disposed as hazardous waste within 90 
days after they are full.  Less than one drum is generated annually. 

6.3.2  Low Profile Air Stripper (S-801A) 

The Low Profile Air Stripper will require periodic cleaning of the trays due to fouling or 
scaling.  Fouling of the trays will be manifested by an increase in the air inlet pressure to the air 
stripper.  Another manifestation of tray fouling is flooding of the trays, which will necessitate a 
reduction in the groundwater flow rate to the stripper.  Immediate corrective action must be taken 
to prevent further build-up or fouling.  The trays should be cleaned pursuant to the 
manufacturer’s recommendations, as presented in Volume III of this manual with site and 
system-specific details discussed in SOP-11.  Piping, stripper tray gasket seams, and the tray 
access handhole cover should be inspected every time on site for leaks.   

6.3.3  Pumps 

The pumps referred to herein include: 
1. Stripper Feed Pumps (P-803B and P-803C) 
2. Carbon Feed pumps (P-805A and P-805C) 
3. Effluent Feed Pumps (P-810A and P-810B) 



 

PARSONS 
 

BP_OMM MANUAL_2013 UPDATE FINAL.DOCX 
AUGUST 16, 2013 

6-7 

4. Sump Pumps (P-804A and P-804B) 

All of the above referenced pumps are Aurora centrifugal pumps, with the exception of the 
building sump which has a Liberty Pump, all designed for continuous operation.  The electric 
motors for each pump utilize 440-volt, three-phase, and 60-Hertz power.  The pumps have the 
following horsepower ratings and pumping capacity: 

1. Stripper Feed Pumps  10 HP and 200 gpm at 65 ft TDH 
2. Carbon Feed Pumps   10 HP and 200 gpm at 35.1 ft TDH 
3. Effluent Feed Pumps   5 HP and 300 gpm at 43.4 ft TDH 
4. Sump Pumps   1/2 HP and 15 gpm at 25 ft TDH 

Due to their relative inactivity, sump pumps should be tested every 30 days and cleaned at 
least every 90 days by flushing with potable water.  Test the pump by manually activating the 
float switch.  Upon switching off the pump, listen for flow past the pump outlet check valve.  
Grit and dirt collected at the pump inlet shall be removed.  Note any unusual noise produced by 
the pump.   

Routine maintenance and preventative maintenance (PM) activities are to be conducted in 
accordance with the manufacturer’s specification as presented in Volume III of this manual.  

6.3.4  Instrumentation and Control 

The system contains instruments, automatic controls, and manual control equipment for 
controlling and monitoring the system.  The instrumentation included in the system consists of 
flow sensors/indicators/totalizers/level sensors/indicators/controllers and alarms.  A description 
of the major features of the instrumentation and control system follows and is presented to 
familiarize the reader with the system’s basic operational controls.  Refer to the Process Flow 
Diagram (Figure 3) and record drawings (Appendix A) for additional clarity. 

6.3.5  Set Points 

System control and alarm/interlock set points are outlined below.  Adjustments or 
modifications to these set points should not be made unless directed by the project manager and 
approved by BP.  The set points for controlling pumps within the treatment system are presented 
below. 

• Equalization Tank  3.2 ft. pump ON, 2.0 ft. pump OFF, 4 ft “lag” pump ON 
• Effluent Tank  5.0 ft. pump ON, 2.0 ft. pump OFF, 7.5 ft “lag” pump ON 
• VWCC Tank 002 5.0 ft. pump ON, 1.0 ft. pump OFF, 6.0 ft “lag” pump ON 
• Stripper Sump  14 in. pump ON, 4 in. pump OFF, 18 in “lag” pump ON 

  

6.3.6  Alarms and Interlocks 

Alarms and interlocks have been designed into the system to protect the equipment, 
personnel, and the environment.  While interlocks perform automatic corrective actions, making 
immediate operator attention unnecessary, it is important to acknowledge a dialer alarm and then 
log in to the HMI using the VNC (remote access) system.  See Section 4.2.5.  Each alarm 
condition and interlock is discussed below. 
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Alarm Conditions 

Abnormal operating conditions are monitored by the PLC using the alarms listed below: 

• Groundwater extraction well high and low level alarms 
• Loss of radio telemetry for groundwater extraction wells 
• Influent/Equalization tank (T-801) water level, high and low level alarms 
• Filter feed pumps (P-803B, P-803C) failure to start alarms 
• Air stripper reservoir high and low water level alarms 
• VWCC Vaults (1,2,3) and tanks (T-001, T-002) high level alarms 
• VWCC pre-filter differential pressure and alarm 
• Air stripper blower air low flow rate alarm 
• Air stripper transfer pump (P-805A, P-805C) failure to start alarms 
• Effluent tank high and low level alarms 
• Effluent pump (P-810A, P-810B) failure to start alarm 
• Containment area drain sump/building drain sump high level alarms 

Interlocks 

An interlock exists between the Air Stripper Low Pressure Switch (PSL-301) and the GWTS 
PLC.  In the event low pressure is detected in the air inlet to the stripper, the PLC will 
automatically begin an automatic shut-down of the GWTS, VWCC System and recovery wells.  
Interlocks in the GWTS and VWCC System are typically associated between the process pumps 
and water levels in the three tanks and the Stripper sump.  The set points for controlling the 
operation of the pumps are provided in Section 5.3.5 above.   

6.3.7  Preventive Maintenance Program 

The component selection for the system was conducted to use equipment with minimal 
maintenance requirements.  After system start-up, maintenance is required only when 
performance decreases and/or alarm conditions are present.  Flow meters, level sensors, control 
valves, submersible pumps, and PLC’s generally require no preventative maintenance.  Rotating 
equipment in the GWTS requires periodic lubrication as specified in the manufacturer’s 
specification as presented in Volume III of this manual. 

Weekly or more frequent inspection of the system operation is to be conducted after the 
initial setup to verify proper system operation.  The timing of these inspections may be adjusted 
based on operating experience.  The inspection report forms are to be completed each time 
operations personnel are present at the site.  Refer to the IM Program Inspection and 
Maintenance Plan located in Attachment III, Appendix E.  Where repairs need to be conducted, it 
is important that the manufacturer’s installation and operating manual be reviewed. 

6.4  SAMPLING AND MONITORING PROGRAM 

Sampling is conducted in accordance with the Groundwater Sampling and Monitoring 
Program for the site.  See Section 3 for detailed SPDES sampling and analytical procedures.   

6.5  RECORD KEEPING 

Records of inspections, service, repairs, and maintenance are to be kept for the duration of 
the GWTS operation.  An inspection report form has been developed for the system and is 
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provided in the daily log.  The inspection report is to be completed for each visit to the GWTS by 
operations personnel. 

One copy of the inspection and maintenance/repair reports, and the 
inspection/maintenance/repair log, is to remain at the treatment plant in and copies of the reports 
are to be distributed to the project manager for review and upload to ENFOS.  Complete, 
accurate, and timely completion of the inspection reports is important to ensure optimal system 
operation. 

6.6  PERSONNEL 

Note that O&M personnel will be assigned by Parsons and include Project Supervisor, 
Operator, and other staff as identified in Section 10.2. 

6.7  HEALTH AND SAFETY REQUIREMENTS 

The safety of the public and of personnel operating and maintaining the system is of highest 
importance. 

Four key health and safety concerns associated with the operation and maintenance of the 
system are: 

• Physical hazards typically present at manufacturing facilities; 
• Mechanical/electrical equipment maintenance and repair hazards; 
• Safe operation of the system; and 
• Exposure to contaminated groundwater, soil, and vapors. 
All personnel and contractors must meet the requirements in the Health, Safety, Security, 

and Environment (HSSE) Plan.  The HSSE plan is provided in Appendix B. 

6.7.1  Physical Hazards 

Personnel at the GWTS must maintain a high degree of safety awareness due to the presence 
of physical hazards.  Personnel must exercise caution in all activities around the facility and the 
system.  Typical physical hazards include trips or falls, punctures, cuts, and electrical shock.  In 
response to these hazards, safety practices and procedures for the facility are contained in the 
HSSE plan.  All personnel should be well acquainted with these documents prior to conducting 
work on or around the GRS. 

6.7.2  Equipment Maintenance and Repairs 

Maintenance and repairs to mechanical and electrical equipment associated with the system 
pose additional potential health and safety hazards.  Personnel untrained in the operation and 
maintenance of the system should not handle, adjust, or tamper with any electrical equipment, 
machinery, or piping.  Machinery should not be repaired or adjusted while electrically energized 
or in operation.  Automatically operated mechanical equipment may start and/or stop without 
warning.  No repairs should be made on this equipment until it is locked out and tagged as 
described in the HSSE plan (Appendix B).  Using your own lock, always open and lock the main 
circuit breaker in Power Panel MCC 1 and the mechanical disconnect associated with the 
equipment to be worked on.  Check components for power with a volt-ohm-amp meter.  After 
repairs are completed, clear personnel from the area before closing the main breaker.  Equipment 
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repair safety practices are discussed in the HSSE Plan (Appendix B) and in the installation, 
operation, and maintenance literature presented in the OM&M Manual. 

6.7.3  Safe GWTS Operation 

System start-up, shutdown, and standard operation pose health and safety concerns due to 
automatic equipment operation, pressurized piping, and high water-flow rates.  Ensuring that 
personnel are thoroughly trained in the operation of the system and knowledgeable of its 
capabilities will reduce the potential for accidents.  The HSSE Plan (Appendix B) equipment 
manufacturers’ information should be reviewed for specific safety requirements. 

6.7.4  Contaminant Exposure 

Exposure to contaminated groundwater or vapor is a health and safety concern primarily 
when conducting repairs on equipment that is in contact with the groundwater.  The potential for 
exposure to contaminated groundwater or vapor is minimal during other activities associated 
with the system; however, personnel should continually be aware of the contaminant hazards at 
the site.  The site specific HSSE Plan (Appendix B) has been developed for situations in which 
potential exposure to hazardous contaminants is possible.  The plan outlines potential physical 
and chemical hazards, personnel protection methods, monitoring techniques, and provides 
information on emergency resources and contacts. 

All activities conducted within the treatment building require Level D protection, at a 
minimum.  Protective equipment shall be worn according to the requirements of the HSSE Plan 
(Appendix B).  In the event of a spill of contaminated groundwater outside the confines of the 
treatment building, the operator shall follow the spill prevention, control, and countermeasures 
(SPCC) procedures (Appendix B, HSSE Plan). 
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SECTION 7 
 

SYSTEM OPERATION 

Proper operation of the groundwater extraction wells and the treatment system will ensure 
successful treatment of the extracted groundwater and prolong equipment life.  A thorough 
understanding of normal operation and control, start-up procedures, sampling and monitoring, 
and shut-down procedures are necessary to prevent discharge of untreated or partially treated air 
and water. 

Several control panels are provided for operation of the treatment systems: the motor control 
center (MCC); the main control panel (MCP), which houses the PLC; the PLC; and the local 
control panel at each groundwater well; and HMI interface (PC).  The MCC controls the main 
power sources for the treatment systems.  The MCP contains the interconnection point for flow, 
temperature, and fluid level switches and the alarm annunciator, and PLC system.  The well local 
control panels provide local hand-off-automatic (HOA) control, remote input and output controls 
for the PLC, and automatic well level controls. 

The groundwater air stripping system is designed to run in an automatic, unattended mode.  
Protective sensors which monitor air flow, water level, etc., will shut the system down if critical 
equipment stops or fails.  Well pumps will cycle according to their water level.  The air stripper 
automatically regulates sump levels through level controls in the PLC.  Blower air flow rate may 
be manually adjusted over time for average total influent flow rate.  The system may be run in 
Hand mode, but protective functions “interlocks” that typically result in system shut-down while 
operating in Auto mode will be bypassed.  All protective functions that disallow operation of the 
system, such as high pressure differential switches or tank level indicators and setpoints are not 
functional while operating in the Hand mode.   

7.1  NORMAL OPERATION 

Normal operating procedures are described in this section.  These procedures have been 
prepared assuming the System Start-Up procedures as described in SOP-1 (Volume II of this 
manual) will be implemented.  SOP-7 in Volume II of this manual describes the routine tasks 
and documentation to be completed by the system operator during normal operation.  The 
groundwater treatment system is designed to operate under a wide range of hydraulic flows.  The 
groundwater treatment system can operate with any number of the available extraction wells 
operating.  The groundwater system is capable of treating flow rates from 10 to 100 gpm.  The 
Equalization Tank (T-801) allows the system to treat groundwater pumped from various 
extraction wells at varying flow rates.  The GWTS tank and stripper sump level sensors allow for 
the variations in flow rate due to well cycling, to turn on/turn off lead/lag pump combinations 
allowing water levels in tanks/sumps to be maintained within prescribed operating levels.  SOP-5 
of Volume II provides detailed instructions for system shut-down. 

7.1.1  Groundwater Extraction Wells 

Normally, the extraction well pumps will be pumping water on a cyclic basis, shutting off 
when the low water level setpoint is reached and turning on when the high water level setpoint is 



 

PARSONS 
 

BP_OMM MANUAL_2013 UPDATE FINAL.DOCX 
AUGUST 16, 2013 

7-2 

reached.  The pump installed in each well was selected based on the flow rate required to most 
efficiently cycle the pump operation. 

The well’s water level is maintained by the PLC utilizing a continuous level signal form a 
downwell pressure sensor.  The PLC compares the well level with the control level setpoints, 
which are the desired high and low water levels.  The PLC sends an output signal to the starter  
that turns the pump on or off. 

Each pump has a Hand-Off-Auto mode of control switch.  Figure 4 shows the current well 
construction details.  Note the placement of the level probes, the pump intake elevations, and 
level transmitter. 

Revised flow rates for each of the operational pumping wells are listed in Table 3, Recovery 
Well Specifications.  These values should be considered target values for the system after the 
focus of remediation was revised to Top of Rock and Zone 1.  The target values may change 
over the life of the project and must be reassessed periodically to determine whether the system 
is maintaining the optimal drawdown.  The level set point is changed by logging in to the PLC 
HMI with your ID and password, then press the “PLC Setup” radio button, and once that opens, 
then press the “Alarm Setup 1” radio button, then make changes to setpoints as required.  If a 
level is adjusted, the flow rate and operation should be checked frequently to ensure that the 
proper control and pump cycling has been attained.  Flow rates are checked using the flow 
rate/totalizer meter installed at the well head. 

7.1.2  Treatment Plant 

The groundwater treatment system is intended to be operated and controlled from the PLC 
HMI PC, using the PLC as the central monitoring and control point for all system functions.  
Process status and control functions are displayed on the HMI graphic control displays to allow 
the operator to access all process data, control and alarm functions.  Control/graphic screens have 
been developed to show increasing detail when a process element (tank, pump, etc.) is clicked on 
until all input parameters have been displayed. 

All motor start/stop control is directed with graphic controls on the HMI, including mode 
selection between Manual and Automatic.  In manual mode, radio buttons for START and STOP 
are used for pump control.  In automatic mode, with parallel paired pumps, lag and lead selection 
can be made.  All motors supplied from the MCC at 480V have HOA switches on the MCC 
starter panel as the backup mode, with the MCC switch in Auto for the PLC controls to function.  
The graphic displays show motor symbols (icons), colored Red for running status, power on, and 
Green for not running status, safe condition. 

Real-time process values are also displayed with graphical representation of the unit process 
(tank, pump, etc.)the unit-specific parameters (level, flow, etc.).  Alarms are displayed by red 
flashing of a displayed value on the HMI and are summarized in alarm graphic displays.  Alarms 
can be acknowledged from the HMI, but cannot be reset until alarms has cleared (Out Alarm 
message on HMI screen). 

Normal operation of the treatment systems includes control, monitoring and adjustment, if 
required, of the following equipment: 

• the equalization tank (T-801) transfer pump system (P-803B, P-803C); 
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• the air stripper blower (B-801A); 
• the air stripper sump pump system (P-805A and P-805C); and 
• the final effluent tank (T-802) transfer pump system (P-810A, P-801B). 

7.1.2.1  Groundwater Treatment System Operation 

Upon start-up of the groundwater treatment system, the first equipment to run must be the 
air stripper blower, B-801A.  An alarm and manually-reset interlock for “Air Stripping System 
Failure” includes detection of the following: low air pressure (PSL-301) with blower running; 
analog value check on T-801, S-801A; and T-802 level values (LSL and LSH alarms).  After 
blower start, air flow should be detected within 20 seconds. 

With blower running, the T-801 pumps (P-803B, P-803C) are enabled.  The groundwater 
wells will function in auto until the equalization tank T-801 reaches high level alarm condition.  
In Auto mode, the wells are sequentially started, with 30-second delays between each well start.  
The VWCC Tank 002 pumps (P-006, P-007) will transfer to tank T-801 until the high level float 
switch is activated. 

The control system uses a cascade approach.  If a bottleneck develops and a tank or stripper 
sump hits the high alarm level, the pumps just prior to that unit are locked-out by the PLC until 
the level alarm condition is cleared.  The following is a list of these interlocks in the control 
system: 

- Final Effluent Tank (T-802) high level alarm locks out stripper sump pumps (P-805A, P-
805C) 

-  Stripper Sump (S-801A) high level alarm locks out filter feed pumps (P-803B, P-803C) 

- Equalization Tank (T-801) high level alarm locks out recovery well pumps (P-2, P-3, P-
4, PW-1, PW-3 and PW-4) 

- Equalization Tank (T-801) high-high level float switch alarm locks out VWCC Tano T-
002 pumps (P-006, P-007) 

- VWCC Tank T-002 high level alarm locks out the VWCC Consolidation Sump (T-001) 
pumps (P-004,P-005) 

- VWCC Consolidation Tank (T-001) locks out vault sump pumps (P-001, P-002, P-003) 

The groundwater treatment process transfer pumps are all controlled from PLC set points for 
the tanks (T-801 and T-802) and air stripper sump (S-801A).  The PLC logic uses set points to 
start and stop each transfer pump based on water level increasing or decreasing, with a small 
level and time delay (deadband) between each pump operation to prevent short cycling.  The 
graphic displays allow selection of the pump starting order (two pumps, as lead-lag) to allow 
matching of pump capacity to system influent flow rates.  Time delays and level set points are 
adjustable from the tank/pump level setpoint graphic control screen. 

7.1.2.2  PLC Human Machine Interface (HMI) 

An IBM compatible personal computer provides the Human Machine Interface (HMI).  The 
operator control screens provide a graphical representation of the process and its major unit 
operations (tanks, pumps, etc.).  The main screen of the HMI is a simplified representation of the 
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process flow diagram with real-time process data displayed.  By clicking on a treatment system 
element, a graphical representation of that specific unit is displayed with greater levels of data 
detail.  Control of system setpoints, lag/lead pump selection, and manual operation of pumps is 
done via the HMI.  Alarms are visually displayed graphically in some cases and in text in all 
cases on the bottom of the main HMI screen.  Pumps can be put in manual mode and operated 
via the HMI, but continuous operator attention is required as interlocks like tank high or low 
level will not shut the pump down.  Putting a pump in manual mode in the STOP condition is 
also a method to shut down and make it unavailable for PLC control.  For conducting 
maintenance on or long term isolation of a pump, the defined practice of energy isolation must 
be employed.   

The complete process control scheme is shown on the process and instrumentation diagram 
(P&ID) presented in Appendix A.  The operators will need to become familiar with these 
drawings and the mechanical/electrical drawings to properly perform system operations. 

7.2  TROUBLESHOOTING 

The groundwater treatment system is designed for hands-free operation during normal 
operating conditions.  Normal operating conditions include full operation of all installed 
equipment.  However, any equipment may malfunction at some time in the operation of the 
system; therefore, this section on troubleshooting has been prepared to provide information on 
the most likely causes and solutions for system malfunctions.  Additional information may also 
be found in the Equipment Manufacturer’s Information provided in Volume III of this Manual. 

7.2.1  Safety Procedures 

The HSSE plan provided in Appendix B of this manual must be reviewed prior to any work 
at the site.  Maintenance and Troubleshooting procedures occasionally require the operator to 
work on the equipment with the system operational.  Therefore, the operator must exercise 
extreme caution.  Automatic or manual activation of a device, or devices, could result in serious 
injury to personnel.  There is also the possibility of being exposed to water containing elevated 
levels of TCE.  Personnel must have appropriate training as specified in the HSSE Plan and a 
thorough understanding of the procedures outlined in this OM&M Manual prior to working on 
the system.  Personal protective equipment must be worn as needed or as required by the HSSE 
Plan (Appendix B). 

7.2.2  Equipment 

The following equipment is recommended to work on the system: 
• A good quality 3-1/2 Digit digital Volt Meter (DVM) capable of reading at least 

1,000 Volts AC and DC and Resistance values of at least 10 MegOhms; 
• An AC current clamp or ammeter capable of reading up to 200 Amps (AC); 
• A screwdriver set (both blade and Phillips type); 
• Open or Closed-end wrench set (up to 1-inch); 
• Pipe wrench capable of handing 3-inch pipe; 
• Hammer; 
• Socket Set (up to 1-inch); 
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• Appropriate Safety Equipment; and 
• Flashlight. 

7.2.3  Troubleshooting Procedures 

Troubleshooting information is available in the equipment manufacturer’s operation and 
maintenance literature provided in Volume II and Volume III of this manual.  Information on the 
following equipment is provided along with other associated supporting equipment: 

Groundwater Collection and Treatment System Equipment 
• Air Stripper Blower (B-801); 
• Air Stripper (S-801A); 
• Liquid Phase Carbon Units (LC-801A, LC-801B); 
• Equalization/Effluent Tanks (T-801, T-802); 
• Groundwater Recovery Wells (P-1, P-2, P-3, PW-1, PW-3, and PW-4); 
• Pre Filters (F-101B, F-102B); 
• Building and Containment Sump Pumps (P-804A, P-804B); 
• Transfer Pumps (P-803B, P-803C, P-805A, P-805C, P-810A, P-810B); 
• VWCC System Pumps (P-001, P-002, P-003, P-004, P-005, P-006, P-007) 
• VWCC  System Tanks (T-001, T-002) 
• VWCC System Particulate Filters (BF-001, BF-002, BF-003, BF-004) 

Although some preliminary troubleshooting is possible by the operator, a trained instrument 
technician and/or electrician may be required for problems with the electrical power, control, or 
instrumentation systems.  References should be made to the as-built panel drawings presented in 
Appendix A as needed.   

7.3  CONTINGENCY PLANS 

During system operations, the operator must be prepared to rectify any problem that may 
occur.  The operator should be very familiar with the HSSE plan in Appendix B.  In the front of 
the HSSE plan, before the table of contents, is a Site Emergency Response Plan.  This plan 
includes emergency contacts including phone numbers, emergency route, the route to the nearest 
hospital in map and text form, and a site specific Evacuation and Contingency Plan.  This 
information is also posted on the control room safety bulletin board. 

7.3.1  System Failure 

In the event that a system failure occurs, the system will shut itself down.  Because the 
system will operate hands-free, if a major fluid release, elevated pressures, or other system upset 
occurs, the system pumps will stop.  Control logic in the PLC includes backup shutdown controls 
for the processes. 

The control system is equipped with an auto dialer which will notify, via telephone, the 
operator and other persons in the event that a system failure or upset has occurred.  The auto 
dialer is programmed to contact the Operator and appropriate back-up personnel. 
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The auto dialer will initiate calling and continue down the list until acknowledgment of the 
autodialer occurs by responding by pressing * when receiving the call.  Immediately upon 
acknowledging the dialer, the VNC system must be used to check the PLC HMI for detail on 
alarm condition.  Until an alarm condition is cleared, the auto dialer will continue to call out 
every two hours.
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SECTION 8 
 

SITE MAINTENANCE 

Any work at the site requires that a Work Risk Assessment be developed in advance of the 
work.  Once the Work Risk Assessment is finalized and before beginning any work, an 
Authorization to Work (Daily Toolbox) is required to be completed, reviewed by anyone 
working on the task, and signed by each team member working on the task.  If a Task Safety 
Environmental Analysis (TSEA) does not already exist for the tasks, a new TSEA should be 
completed.  Any applicable permits should be prepared prior to beginning the task (confined 
space entry, working at heights, hot work, etc.). 

The groundwater treatment system maintenance requirements for each major component is 
described in this section.  Maintenance requirements are included for the following: 

• Building and grounds maintenance 
• Power supply, instrumentation, and controls 
• Piping and appurtenances 
• Valves 
• Flow meters 
• Annual maintenance checklist 
• Pumping wells, pumps and controls 
• Transfer and sump pumps 
• Tanks 
• Filters 
• Air stripper system 
• Liquid Phase Carbon Units 

Information in this section is based on a review of the equipment manufacturer’s literature 
and on previous experience with equipment similar to that installed at the site.  In Volume III and 
IV of this manual, a listing is provided of the brand and model number of the equipment used for 
components of the remedial systems.  They also contain manufacturer’s information for 
equipment used in the remedial systems.  The manufacturer’s information includes equipment 
descriptions, performance specifications, and operating and maintenance procedures.   

WARNING: Before Performing Any Maintenance Procedures, Personnel Should Be 
Thoroughly Familiar With The Safety Procedures Outlined In Appendix B 
Of This Manual.  Equipment Utilized In This Section Poses A Potential 
Shock Or Injury Hazard To Personnel.  Do Not Attempt To Work On This 
System Unless You Are A Qualified Technician, Have Thoroughly Reviewed 
This Manual, And Have Received The Appropriate Training. 

The elements of a good maintenance program include but are not limited to: 
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• Records of operating parameters; 
• Planning and appropriate scheduling of maintenance activities; 
• Maintenance records; and 
• Adequate spare parts list availability. 

Maintenance can be divided into three categories: 
1. Routine maintenance; 
2. Preventive maintenance; and 
3. Corrective maintenance. 

Routine maintenance shall be performed as needed by authorized personnel.  It requires 
daily attention to numerous small items which might otherwise be overlooked such as changes in 
motor sound, vibrations, or odors in the air. 

Preventive maintenance shall be conducted routinely on a scheduled basis throughout the 
life of the system to ensure that the system operates as designed.  Preventive maintenance 
enhances the life and performance of equipment, and helps to minimize system shut-down 
conditions due to equipment failure. 

Corrective maintenance is required when equipment break-down occurs.  This condition 
usually requires more extensive work than preventive maintenance.  Corrective maintenance may 
be required at odd hours and may involve a critical piece of equipment.  Emphasis should be 
placed on preventive maintenance to avoid corrective maintenance. 

In 2011, an Integrity Management Program was put in place focused initially on Protective 
System Devices.  See the Inspection and Maintenance Plan in Appendix E.  The program will 
expand stepwise to critical equipment and eventually all equipment in future years.  The program 
provides an intensive inspection and maintenance plan to provide maximized uptime and a focus 
on zero incidents, while allowing the system to function as designed.  The IM plan requires 
specified inspections and tracking of maintenance activities with a Corrective Action Log. 

Following is a list of maintenance procedures which are to be performed at the specified 
intervals.  These procedures and intervals should be reviewed periodically and expanded as 
needed to ensure proper, reliable operation is achieved.  For more information regarding 
equipment maintenance, refer to Section 6.5 – Troubleshooting, and Volume III & IV– 
Equipment Manufacturer’s Literature and Equipment Spare Parts List. 

8.1  MAINTENANCE ACTIVITIES 

A general inspection of the treatment building, well houses and grounds should occur on a 
frequent basis at least weekly.  Specific information is provided in the following sections. 

8.1.1  Site Fence 

Much of the site, although not all, is contained within a chain-link fence.  The fence should 
be visually inspected quarterly to confirm the integrity of the fence.  Any required repairs should 
be made promptly. 
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8.1.2  Signs 

Emergency numbers are posted on the front of the treatment plant in the event of an 
emergency at the site during business hours or outside of normal business hours.  This sign 
should be updated or replaced as required.  There is also NYSDEC required signage at the 
SPDES outfall that must be maintained and kept up to date with contact information. 

8.1.3  Cover 

The site is covered by a mix of open vegetated areas, pavement, a stone drive and parking 
area, and buildings.  Routine mowing is conducted during the growing season approximately 
once per month.  The parking and driveway areas are maintained as required.    

8.1.4  Groundwater Conveyance System 
Piping and Appurtenances 

All exposed pipes and fittings should be visually inspected for leaks, loosening, and general 
condition.  To check for leaks, the associated pump must be running.  If it is not running, put the 
pump HOA switch in Hand.  Before leaving the extraction well, make sure the pump HOA 
switch is returned to the Auto position.  Visually inspect all piping and fittings located in the well 
sheds and treatment building as described above.  Monitor pressure gauges for pressure drop 
indicating leak in the system. 

Valves 

Periodic inspection of valve fittings is necessary to ensure system integrity.  Failure can be 
detected by examining the valve for leakage while under pressure (pump running).  If leakage is 
found, the line must be shut down for repair.  Leakage is usually caused by a loose coupling or 
packing nut or a seal failure.   

Ball, Butterfly, and Gate Valves 

Ball, butterfly, and gate valves are utilized primarily to isolate equipment or re-direct 
process flow. 

WARNING: Valve Settings Should Only Be Changed By Persons Knowledgeable With 
The Site and Process Operation.   

Valves generally should be exercised every 180 days.  Exercise the valves at appropriate 
times so as not to interfere with system operation.  In some cases it may be necessary to shut 
down a pump to exercise a valve.  Open and close the valve at least two times.  Note whether an 
excessive amount of force is required to change the valve position.  Be sure to restore the valve 
to its normal operational position and all equipment restored to running condition. 

Check Valves 

Check valves are used to control flow direction, particularly to prevent the reversal or 
backflow of fluids in piping systems.  Typically, there are no operator adjustments to be made to 
a check valve.  However, the operator should note whether the check valve is re-seating correctly 
when pumping is stopped.  If water is heard flowing through the valve after pumping has 
stopped, the valve may not be re-seating.  Also, if the driving pump begins rotating in the 
opposite direction when the motor is shut off, a problem may exist with the check valve.   
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Back-Flow Preventer 

A back-flow preventer was installed on the incoming potable water line and is located in the 
treatment building to prevent introduction of fluids into the Municipal water supply.  The 
installed back flow preventer is a Watts 909 series, three inch cast iron body with stainless steel 
internal parts.  The back flow preventer was installed following all State, County and Town 
plumbing codes, and should be inspected annually by a certified plumber registered in the 
County of Niagara, Town of Wheatfield.  This certificate can be found in Appendix C, Records 
and Forms. 

8.1.5  Groundwater Monitoring Wells 

Groundwater monitoring wells should require little maintenance under normal conditions.  
Locked padlocks should be maintained on each protective casing or well cap.  Wells should be 
painted a bright color and labeled with the ID number and should be maintained as needed.  Any 
damage should be reported and addressed in a timely fashion. 

8.1.6  Settlement & Subsidence Control 

During inspections of the site, any settlement or subsidence should be noted.  Repairs should 
be completed as required. 

8.1.7  Vehicle Access Road 

A gravel access road and parking area at the site is maintained by Atlantic Richfield.  Any 
tire ruts or unevenness of the access road or parking area should be addressed by the plant 
operator.   

8.1.8  Bentomat Cover 

A portion of the site was covered with Bentomat to enhance the soil vapor extraction and air 
injection system.  With the soil vapor extraction and air injection system removed, repairs to the 
Bentomat are no longer required. 

8.2  GROUNDWATER EXTRACTION SYSTEM 
Well Pumps 

Well pumps should be checked annually for the items listed below.  Operation and 
performance values should be recorded for future reference (see Volume III – Equipment 
Manufacturer’s literature for specific procedures and typical values): 

1. Current draw and phase-to-phase current balance (it should be noted that the pump 
current will change with pumping rate and/or head pressure changes); 

2. Insulation resistance of motor leads from phase-to-phase and ground; 
3. Motor winding resistance; and 
4. Discharge rate.  

Well Sheds 

Well sheds should likewise require little maintenance under normal conditions.  Padlocks 
should be maintained on each well shed to prevent unauthorized entry.  Door hardware must be 
maintained to provide secure closure and good weather seal for winter heating.  During cold 
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weather months, portable heaters must be maintained to prevent freezing of well head piping.  
Heater operation will be verified at least weekly when in service.  Wooden well sheds should be 
inspected for peeling paint or rotting wood.  Plastic sheds should be inspected for cracking and 
holes.  Weed control should be practiced around the well shed locations as needed for a good 
appearance. 

8.3  DESCRIPTION OF MAINTENANCE REQUIREMENTS FOR EACH 
COMPONENT OF THE TREATMENT FACILITY 

Lighting 

Lighting fixtures and light bulbs shall be replaced during routine maintenance when 
required.  For replacement of lighting fixtures and lamps, refer to the manufacturer’s literature, 
located in Volume III, for exact size and model numbers.  Be sure to practice energy isolation 
prior to servicing any electrical equipment. 

Heating 

Check operation of heaters weekly during winter months and every 180 days the remainder 
of the year by manually turning on heater with thermostat.  If heater does not respond to 
thermostat controller, check circuit breaker and thermostat settings.  Refer to manufacturer’s 
literature in Volume III for replacement of parts and maintenance procedure. 

Treatment System Control Equipment 

Performance of the control system should be observed in light of the description provided in 
Section 6.  Refer to Section 6.5.3 for troubleshooting procedures if abnormal or erratic system 
response is observed. 

Every six months, the following items should be inspected and tested: 
• Inspect for loose or corroded electrical connections at all terminal blocks. 
• Measure the control power voltage provided by the 120 VAC control power 

transformer for the well shed control panels that powers the level sensor, radio 
telemetry, heater, lighting (PW-1 and PW-3 only), and power receptacle.  The 
nominal voltage is 120 VAC.  The minimum voltage is 105 VAC. 

• Visually inspect all fuses. 
• Visually inspect all control wiring for indications of damage or wear. 
• Visually inspect all panels for moisture and corrosion. 

Observe all equipment manufacturer’s procedures and safety precautions prior to 
commencing any of the above equipment checks. 

Programmable Logic Controller 

The PLC is used to operate the groundwater recovery and treatment system.  Refer to 
manufacturer’s literature (Volume III) for detailed programming instructions, operational 
instructions and troubleshooting procedures operations. 

Transfer and Sump Pumps 

See Section 5.3.2 for a detailed description of pump maintenance. 
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Tanks 

Maintenance activities for the equalization and effluent tanks primarily include periodic 
cleaning and inspection.  Detailed maintenance activities are summarized below. 

General 

The tanks are inspected for damage and scale build-up during daily inspections.  Tank 
cleaning was not required during the first 19 years of operation but in the event that tank 
cleaning is required, it will be completed following manufacturer’s recommendations.  The fluid 
level transmitters are checked daily by comparing water levels in the tank to the PLC reading.  If 
the fluid level transmitters are not accurately reading, they will be cleaned.  If the fluid level 
transmitters are still not accurate, the fluid level transmitters will be recalibrated. 

Solid Removal 

The solids build-up in the bottom of the tanks should be minimal, but solids may have to be 
periodically removed.  The depth of solids should be checked once a month.  Solids depth should 
be checked when the liquid in the tank is in a quiescent state.  Care should be taken when lifting 
the equalization tank manhole to avoid potential exposure to volatile organic vapors that may be 
present.  A photoionization detector should be used to monitor volatile organic vapors prior to 
this maintenance activity.  When cleaning tanks, the operator shall follow procedures for 
confined space entry discussed in the HSSE Plan (Appendix B).  The solids should be removed 
from the tanks once a year or more frequently if the level of solids in the tank rises above the 
effluent discharge pipe. 

To remove solids, the tanks must first be drained.  The tanks can be drained by shutting off 
influent flow pumps and pipeline valves and operating the discharge pumps in manual mode.  
Monitor the fluid level in the equalization tank closely until it approaches the solid interface.  
Care should be exercised to prevent solids from being pumped to avoid overloading downstream 
systems with solids. 

WARNING: Do Not Let The Filter Feed Pumps, Air Stripper Transfer Pumps or the 
GAC Feed Pumps Run Dry.  It will destroy the seal and cause fluid leakage. 

The tank should be cleaned without entry utilizing vacuum truck service.  Removal of solids 
should be able to be accomplished by hosing from the top hatch while pulling from a bottom 
tank connection with the vacuum truck.  The solids should be placed on a 6-mil poly-lined 
drying bed appropriate in size for the amount of solids removed from the tanks.  Solids should be 
screened with a photoionization detector, and then stored in 55 gallon drums for off-site disposal. 

Sensors and Measurement Devices 

Under normal operating conditions, sensors and measurement devices, including water level 
probes, water level indicators, and pressure indicators should require little maintenance.  If the 
sensor or measurement device is providing anomalous or faulty data, the input voltage, current, 
and probe connections to the PLC, should be checked first before pulling the cable/probe.  After 
making sure all aforementioned items are correct, remove the cable/sensor and inspect for 
corrosion.  In the case of the groundwater wells, the connecting cable at ground surface also 
should be inspected for damage when the sensing element is removed and inspected. 
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Maintenance for level sensors and measurement devices should be compared monthly 
against manual measurements to check for proper operation.  Removal and cleaning should only 
be necessary if the probe is determined to be malfunctioning.  The condition of the wires leading 
to the control box should be checked when doing weekly pump house inspections and flow meter 
reads.  In some cases, the level probe is inserted in a small pipe to act as a stilling well, and the 
tube should be checked to assure that no blockage is present that would prevent water from 
freely entering. 

Tank level transmitters should be checked for accuracy when conducting plant inspections 
and recalibrated as necessary.  

Gauges 

Pressure gauges and all other gauges for the remedial system should be checked monthly for 
proper operation.  Malfunctioning gauges should be replaced immediately. 

Filters 

The treatment system utilizes four bag filters simultaneously.  The four bag filters are 
configured as two sets operated in parallel.  Valves exist at the inlet and outlet from each filter 
pair that allow isolation for filter bag change while the other pair of filters stay in service to 
prevent system shutdown.  The bags should be changed when the inlet pressure to the filters 
(gauge on top of each filter) is about 65-70% of the filter feed pump (P-803B, P-803C) outlet 
pressure (with only one pump running at a time).  An example – if the filter feed pump has a 
discharge pressure of 30 psi, the filters should be changed at about 65-70% of that pressure, or 
about 20 psi.  All four filter bags are changed at the same time using 50 um bags. 

To change the filters, first isolate a pair of filters by closing the inlet and outlet valves.  Then 
open the bottom drain valves then open the top air vent valves.  The top cover is then opened for 
filter replacement.  Allow the filters to drain until they can be easily lifted out.  Place the 
removed filter on the containment sump grating and allow them to completely drain.  Allow 
filters to dry out completely before placing them in the waste drum which is located in the 
containment area.  When full, the drum is sent for off-site disposal.  Inspect the strainer basket in 
the filter and remove and clean if biofouling is noted.  Be sure to pull all filter bag cloth into the 
filter housing so the metal ring in the top of the filter opening seats firmly on top of the filter 
strainer basket.  During change out, “O” rings seated in the edge of the filter housing should be 
inspected and replaced if worn or damaged.  Upon completion, close cover assembly, being 
careful not to disturb “O” ring, and tighten cover lugs evenly so filter lid seats completely.  Close 
filter drain valves and top vent valves on both filter, then open the inlet valve to the filter pair, 
then open the outlet valve on that order so the filters bags are initially seated correctly. 

Air Stripper System 
Air Blower 

Adequate air flow to the air stripper is critical to achieving acceptable effluent quality.  
Operators should pay close attention to blower operation and take corrective action if a problem 
is suspected. 
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The blower is a direct coupled unit which eliminates power transmission issues that come 
with gears or belts.  Fan (impellor) balance and lubrication is all that is required for reliable 
continuous operation.  Maintenance instructions can be found in Volume III of this manual. 

Stripper 

Maintenance procedures for the air stripper are provided in Section 6.3.1.   

Liquid Phase Carbon Units 

During carbon transfer operations, inspection of the vessel internal parts should be made to 
ensure the underdrain, vessel lining, and nozzles are in good condition.  Any nozzles showing 
signs of wear or damage should be replaced.  Pressure gauges used to monitor the pressure drop 
across each carbon bed should be read weekly.  If above average pressures are observed, then 
corrective action (backwashing) should be taken before the pressure becomes a problem with 
reduced flow rates potentially creating a bottleneck in the treatment process.  If an underdrain 
nozzle fails or if pressure increases, the system should be shut down until the system is repaired. 

WARNING: Activated carbon readily scavages oxygen, any inspection of the vessel must 
be done with care while following energy isolation and confined space entry 
defined practices. 

If a major leak or similar problem develops, flow to the adsorber should be stopped 
immediately and steps taken to correct the problem.  Proper safety procedures should be 
observed at all times to prevent damage to the equipment or injury of personnel. 

8.4  MAINTENANCE SCHEDULE 

Table 4 lists the plant inspection that should be done at least weekly.  Discrepancies in data 
trends should be investigated and corrected as necessary.  A chronological maintenance checklist 
for the remediation system for each month of the year is included in the IM Program Inspection 
and Maintenance Plan located in Attachment III, Appendix E.  Detailed inspection/maintenance 
log sheets are provided in Appendix C, Records and Forms.  For each major equipment system, 
the checklist shows the suggested timing of the maintenance activity to be performed.  The 
frequency of the maintenance activity is indicated by the location of each “check-off” box.  For 
detailed explanations of the required maintenance, refer to the text in this section. 

In 2011, an Integrity Management Program was put in place focused initially on Protective 
System Devices.  See the IM Program Inspection and Maintenance Plan in Appendix E.  The 
program will expand stepwise to critical equipment and eventually all equipment in future years.  
The program provides an intensive inspection and maintenance plan to provide maximized 
uptime and a focus on zero incidents, while allowing the system to function as designed. 
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SECTION 9 
 

REPORTS 

9.1  QUARTERLY REPORTS 

Quarterly monitoring reports are completed and provided to NYSDEC.  The first report of 
the year covers all activities at the site between January 1 and March 31.  The second report 
covers April 1 through June 30, and the third covers July 1 through September 31.  The entire 
calendar year is summarized in an Annual Report (see next section).  Quarterly reports are 
submitted on approximately May 15, August 15, and November 15 each year.   

Quarterly monitoring reports present the results of groundwater samples collected and 
analyzed during the period, water level data and interpretation, and a summary of operations and 
maintenance activities during the period.  Well sampling field forms, laboratory data reports, and 
the water quality database are presented in the report appendices. 

9.2  ANNUAL REPORTS 

Annual Reports covering the calendar year are completed each year and submitted to 
NYSDEC.  Since 2010, the Annual Reports have been referred to as Periodic Review Reports, 
with added engineering certifications to comply with NYSDEC requirements.  Annual Reports 
are submitted on approximately February 15 each year.  The Annual Reports include the same 
information as the quarterly reports, as well as data concerning health and safety performance, 
details of the annual performance of the treatment system, waste disposal, plots of concentration 
over time for each well sampled, and any changes that have been approved to the OM&M 
program during the year.   

9.3  MONTHLY REPORTS 

A monthly discharge monitoring report (DMR) is completed summarizing the analytical 
results of the SPDES outfall sampling for each month.  DMRs are due to NYSDEC on the 28th of 
each month covering the previous month.  The DMRs are completed by the treatment plant 
operator, reviewed by Parsons, and provided to Atlantic Richfield Company for review, 
signature, and submittal to NYSDEC.  Submittal of the DMRs to NYSDEC is a requirement of 
the SPDES permit for the site. 
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SECTION 10 
 

CITIZEN PARTICIPATION 

10.1  OM&M CITIZEN PARTICIPATION PLAN 

The goal of the citizen participation program is to increase public understanding of the 
remediation process at the site.   

The site repository may be found at the following address: 

Niagara County Community College 
 Library Learning Center 
 3111 Saunders Settlement Road 
 Sanborn, NY  14132 

10.2  CONTACT LIST 

The Atlantic Richfield project manager is: 

William B. Barber 
 Atlantic Richfield Company 
 4850 East 49th Street 
 MBC3-147 
 Cuyahoga Heights, OH  44125 

The New York State Department of Environmental Conservation contact is: 

Brian Sadowski 
 New York State Department of Environmental Conservation 
 Division of Environmental Remediation 
 270 Michigan Avenue 
 Buffalo, NY 14203-2999 

The Parsons team includes: 

George W. Hermance, Eric A. Felter, Dan Chamberland and Doug Taylor 
 Parsons  
 40 La Riviere Dr., Suite 350 
 Buffalo, NY  14202 

(716) 541-0730 
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SECTION 11 
 

PERSONNEL 

11.1  ORGANIZATION 

The principal parties involved in implementation of the OM&M program at the Former 
Carborundum Site, Sanborn, New York are: NYSDEC, Atlantic Richfield Company, the OM&M 
Project Manager, OM&M field personnel, and a subcontracted analytical laboratory.  
Responsibilities, qualification, and training requirements for the OM&M personnel are described 
in the following paragraphs. 

11.2  MANPOWER REQUIREMENTS 

Typical day-to-day operations, maintenance and inspections will be completed by the plant 
operator.  In the event that work that requires breaching the treatment system (for example, 
cutting a pipe or fixing a leak), working at heights, or other work requiring a work permit (any 
ground penetrating work or confined space entry), a minimum of two persons will be on site.  
The changing of the water filters may be completed by the operator alone.  The groundwater 
monitoring will be completed with a minimum of two persons on the site.   

11.3  RESPONSIBILITIES AND DUTIES 

Implementation of the OM&M Plan will require onsite personnel.  Personnel will conduct 
routine inspections, sampling, and maintenance, of the groundwater extraction, VWCC and 
treatment system.  Additionally, the OM&M Project Manager will organize and oversee all field 
activities on behalf of Atlantic Richfield Company. 

The OM&M Project Manager will have the following responsibilities: 

• Schedule and coordinate all monitoring activities; 

• Evaluate all environmental monitoring data to determine if reportable exceedances 
occur, and to determine if any health or environmental hazards are present; 

• Inspect the site to ensure adequate maintenance is being conducted; 

• Maintain and submit all required documentation and records of OM&M activities; 

• Oversee all activities conducted by the OM&M field personnel; 

• Be available to respond in an emergency situation in accordance with the 
Contingency Plan; and 

• Maintain records of all OM&M costs for the site. 

The OM&M field personnel will have the following responsibilities: 

• Obtain environmental samples as described in this manual, and complete chain-of-
custody forms and field notes; 

• Conduct all inspection and maintenance activities; 
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• Conduct regular calibration of site sampling and monitoring equipment and maintain 
calibration records; 

• Adhere to the requirements of the site HSSE Plan (Appendix B); and 

• Promptly inform the project manager of any problems associated with the 
groundwater monitoring system, groundwater treatment system, or site security. 

The subcontracted analytical laboratory will have the following responsibilities: 

• Coordinate all analytical testing with the project manager; 

• Schedule, analyze, and maintain quality assurance of all analytical work; 

• Notify the project manager immediately in the event of an analytical result that is an 
excursion of the SPDES permit; and 

• Provide timely reports to the OM&M project manager, summarizing analytical 
results. 

11.4  TRAINING (INCLUDING HEALTH AND SAFETY) 

All persons completing work at the site must be 40-hour OSHA (HAZWOPER) trained and 
Confined Space trained for entry of non-permit required confined spaces. 

11.5  MATERIAL SAFETY DATA SHEETS 

A Material Safety Data Sheet (MSDS) will be on file at the site for all chemicals used or 
stored at the site.  MSDSs kept at the site may include, but are not limited to, the following: 

• Hydrochloric Acid (sample preservative, removing scale and mineral build up) 

•  Sulfuric Acid (sample preservative)Nitric Acid (sample preservative)  

• Testing Reagents for Total Residual Chlorine and pH 
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TABLE 1
SANBORN GROUNDWATER MONITORING PROGRAM

Former Carborundum Facility
Wheatfield, New York

JAN APR JUL OCT
B-3M S
B-4M S
B-5M S
B-6M S S S S
B-7M S
B-8M S S/LF/NA S S
B-9M S S S S

B-10M S/LF/NA S S
B-11M S
B-12M S
B-13M S S/LF/NA S S
B-14M S
B-15M S
B-16M S
B-17M S S/LF/NA S S
B-18M S
B-19M S S/LF/NA S S
B-20M S
B-21M S S S S
B-22M S S/LF/NA S S
B-23M S S/LF/NA S S
B-24M S S S S
B-25M
B-26M S
B-27M
B-28M S S S S
B-29M S
B-30M S
B-31M S
B-32M S
B-33M S
B-34M
B-35M
B-37M
B-38M S S S S
B-39M S S/LF/NA S S
B-40M S S/LF/NA S S
B-41M S S/LF/NA S S
B-42M S S/LF/NA S S
B-43M S S/LF/NA S S
B-44M S S/LF/NA S S
B-45M S
B-46M S
B-48M S S/LF/NA S S
B-49M S S/LF/NA S S
B-50M S
B-51M S
B-52M S
B-53M S
B-54M S
B-55M S
B-56M S S S S
B-57M S S S S
B-58M S
B-59M S
B-60M S
B-61M S
B-62M S
B-63M S
B-64M S
B-65M S
B-66M S
B-67M S

P-2 S S S S
P-3 S S S S
P-4 S S S S

PW-1 S S S S
PW-3 S S S S
PW-4 S S S S

Quarry S S

Notes: 1. S indicates that groundwater sampling and analysis will be performed.  LF indicates low flow sampling.  

  NA Indicates that natural attenuation sampling and analysis will be performed.
2. July was selected for the yearly sampling event, since it typically has had the highest TCE concentrations.
3. The well sampling may change as the groundwater remediation program alters the plume configuration.
4.  Water Levels are to be collected from every well, on a quarterly basis.

GROUNDWATER SAMPLINGWELL No.

Table1 - 2013 Update.xlsx PARSONS 5/7/2013



TABLE 2
SAMPLE ANALYTICAL METHODS

Groundwater Samples
Parameter Method
VOCs 8260
Iron 6010 B
Manganese 6010 B
BOD 405.1
COD ASTM D1252-88B
Chloride 300.1
Nitrate 300.1
Nitrite 300.1
Sulfate 300.1
Methane RSK 174
Ethane RSK 174
Ethene RSK 174

SPDES Permit Compliance Samples
Parameter Method
   Chloroform 8260
   1,1-Dichloroethane (1,1-DCA); 8260
   1,2-Dichloroethane (1,2-DCA); 8260
   1,1-Dichloroethene (1,1-DCE); 8260
   cis-1,2-Dichloroethene (cis-1,2-DCE); 8260
   trans-1,2-Dichloroethene (trans-1,2-DCE) 8260
   Methylene chloride; 8260
  1,1,1-Trichloroethane (1,1,1- TCA); 8260
   Trichloroethene (TCE); 8260
   Vinyl chloride (VC) 8260
pH 150.1
Oil & Grease 1664
BOD, 5-day 405.1
Solids, Total Suspended 160.2
Chlorine, Total Residual HACH
Phenols, Total 420.1
Cadmium, Total 200.7
Chromium, Total 200.7
Copper, Total 200.7
Copper, Dissolved 200.7
Iron, Total 200.7
Lead, Total 200.7
Mercury, Total 245.1
Arsenic, Total 200.7
Cyanide, Total 335.2
Zinc, Total 200.7
Zinc, Dissolved 200.7
Nickel, Total 200.7
Silver, Total 200.7

Table 2 - 2013 Update.xlsx PARSONS 5/7/2013  



TABLE 3
RECOVERY WELL SPECIFICATIONS

Former Carborundum Facility
Sanborn, New York

Revised
Grundfos Well Approximate Target Revised

Pump Bottom Intake Water Level Set Points
Well Revision Model Depth Depth Depth

Date Number (ft) (ft) (ft) Depth Range

P-2 9/13/2010 5S03-9 26.4 24.4 21.9 On 18.9
0.5 hp - 5gpm Off 21.9 3.0

P-3 9/13/2010 5S03-9 33.7 31.7 30.0 On 26.2
0.5 hp - 5gpm Off 30.0 3.8

P-4 9/13/2010 5S03-9 34.2 32.2 30.2 On 26.7
0.5 hp - 5gpm Off 30.2 3.5

PW-1 9/13/2010 25S15-20 29.8 27.8 24.8 On 21.8
1.5 hp - 25 gpm Off 24.8 3.0

PW-3 9/13/2010 5S03-9 18.2 16.7 14.2 On 10.2
0.5 hp - 5gpm Off 14.2 4.0

PW-4 9/13/2010 75S75-12 30.8 26.0 23.3 On 20.8
5 hp - 120 gpm Off 23.3 2.5

Revised 1/27/2011

Table 3 - 2013 Update.xlsx Parsons 5/7/2013



TABLE 4
Routine Inspection Log And Record Of Operating Conditions Operator:
Groundwater Treatment Project DateTime
Carborundum Facility, Sanborn, NY

.

Equip./lnstrument No. Equipment Status* Normal Op. Range Design Operating Condition

T-801 / LIT-803 Tank 801 3'-8'

P-803B / PI-805 Filter Feed Pump A Lag 27.3 - 31.6 psi 30.3 psi

P-803C / PI-806 Filter Feed Pump A Lead 36.8 - 38.6 psi 38. 1 psi

U-801A&802A Prefilters- 50 micron # of P-803 0-10 psi diff 5 psi
ON  0

U-801B&802B Prefilters- 50 micron # of P-803 0-10 psi diff 5 psi
ON  0

B-801A Air Stripping Blower A Run 650-900 cfm 850 cfm
Stripper Tray Sump Back Pressure 25 - 35 " water 30" water

Stripper Tray Sump Water Level 4" - 20" 4"-24"
P-805A / PI-809 Stripper Tray Transfer Pump A Lead 25- 40 psi     16 psi

           805 A
P-805C/ PI-811 Stripper TrayTransfer Pump A Lag 25 - 40 psi     35 psi

           805 C
LC-801A&B/PI1403 Liquid Phase Carbon Vessel # of P805 4.8 - 23.0 psig

ON   0
LC-801A / PI-814 Vessel Inlet Pressure # of P805 10.4-32.5 psig

ON   0
LC-801A / PI-816 Vessel Discharge Pressure # of P805 5.6-21.6 psig

ON   0
LC-801B / PI-815 Vessel Inlet Pressure # of P-805 10.4-32.5 psig

ON   0
LC-801B / PI-817 Vessel Discharge Pressure # of P805 5.6-21.6 psig

ON   0
T-802 1 LIT-805 Tank 802 2'-10'
T-001 / LT-207 Tank 001 1'-5'

P-810A Effluent Pump A Lag 0-200 gpm 160 gpm

P-810B Effluent Pump A Lead 0-200 gpm 160 gpm

P-804A Containment Area Sump A Water Level
<2'

P-804B Building Sump A Water Level
<2'

Waste Drums,NO Leaks, Proper Labeling, Within 90 Day Limit OK
Alarms Functioning Properly OK
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SITE EMERGENCY RESPONSE PLAN 
 
FORMER CARBORUNDUM FACILITY, WHEATFIELD, NY 
I.  PURPOSE & SCOPE OF PLAN 
The Site Emergency Response Plan (SERP) provides the on-site user with critical information to 
be used in the event of an emergency.  A copy of the SERP must be posted in the support zone at 
the work site and a copy should be with all on-site personnel during field activities.  In the event 
of any situation or unplanned occurrence requiring assistance, (e.g., fire, major injury, crime, 
major release), CALL 911 FIRST and then notify the Site Safety Officer (SSO). 

II.  EMERGENCY CONTACTS 
In an emergency, CALL 911 FIRST, and then notify the SSO.  Once the SSO is notified, the 
SSO will call the emergency contacts included in the attached Emergency Contacts List in the 
order they are listed until the SSO speaks to someone live.  In the event field personnel are 
injured and are chemically contaminated, the SSO must contact the emergency room director 
ahead of time so hospital personnel can prepare for the situation.  The emergency contacts list, 
included on Page SERP-5, must be in an easily accessible location at the site. 

III.  EMERGENCY ROUTE/MAPS 
The nearest occupational clinic within the Parsons Workers Compensation Network is 
Comprehensive Occupational Medicine. 
 
Comprehensive Occupational Medicine 
51 Webster St. 
North Tonawanda, NY 14120 

 
The clinic location, directions from the Site, and a driving map are shown below. 

• Start out going towards Walmore Road 
• Turn right onto Walmore Road 
• Turn right onto Cayuga Drive 
• Turn left onto Williams Road   
• Turn left at NY-265 S/NY S/River Road   
• Slight right at Webster St. 
• End at Comprehensive Occupational Medicine, 51 Webster St. 

Approximate Travel Time: 21 minutes 
Approximate Travel Distance: 10 miles 
Main Phone Number: (716) 692-6541 
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Full Route View 
 

 
 
The nearest hospital/emergency room is MT ST MARY’S HOSPITAL OF NIAGARA FALLS, 
5300 Military Rd., Lewiston NY 14092.  The hospital location, directions from the Site, and a 
driving map are shown below. 
 

• Start out going EAST on CORY DR. toward WALMORE RD.   
• Turn RIGHT onto WALMORE RD.   
• Turn RIGHT onto LOCKPORT RD.   
• Bear LEFT at PACKARD RD. 
• Turn RIGHT at NIAGARA EXWY. 
• Bear LEFT into the I-190 NORTH Ramp. 
• Take the RT-265 exit- EXIT 25A- toward LEWISTON.   
• Turn LEFT onto MILITARY RD / NY-265.   
• End at 5300 Military Rd, Lewiston, NY 14092. 

 
Approximate Travel Time: 13 minutes 
Approximate Travel Distance: 8.4 miles 
Emergency Room: (716) 298-2325 
Main Phone Number: (716) 297-4800 
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Full Route View 

 
 
 

End: 5300 Military Rd, Lewiston NY 
  



 
 
 

Parsons 
SANBORN PSP 2013 FINAL 050713.DOCX May 7, 2013 
The most current and effective version of this PSP is available and maintained on-line. Printed copies are uncontrolled and may not represent the 
most current version. 
 

SERP-4 

 

 

 
 
IV.  EXTERNAL CONTACT/EMERGENCY INFORMATION 
The area code for local emergency telephone numbers is (716).  The 911 call service can be used 
at the Sanborn Site. 
Other phone numbers: 

Fire Department 911 (Emergency)  
Police Department 911 (Emergency)  
Ambulance  911 (Emergency)  
Poison Control Center 1.800.222.1222 
National Response Center (Reporting Oil  
and Chemical Spills) 1.800.424.8802 
Parsons Contract Physician (Workcare) 1.800.455.6155 
OSHA (Nationwide) 1.800.321.6742 
UFPO (NYS One call system) 1.800.962.7962 
  

Exit 25A 
Upper Mountain Rd 
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V.  EVACUATION AND CONTINGENCY PLAN 
In the event of an emergency: 

• Leave area if danger exists, move to parking area or other safe location. 
• Call 911 if warranted, communicate emergency to co-workers and other 

site personnel. 
• Exit the building through the nearest exit. 
• All on-site personnel will meet at parking area in front of the treatment 

Plant.   
• If evacuation of the site is necessary, all on-site personnel will proceed to 

the entrance at the end of Cory Dr. 
• Field health and safety person (or team leader) will conduct a role call 

and confirm all persons are accounted for. 
• Await fire and/or police teams, prepare to guide them and /or inform 

them of site conditions. 
• Use the following page to for reporting contact numbers.  

VI.  PLAN MAINTENANCE 
The project manager will update this SERP at least annually, or more frequently in warranted by 
changes in Site conditions.  On-site personnel will be responsible for proposing modifications to 
the project manager, as needed. 

VII.  TRAINING AND EXERCISE 
All personnel must read and understand this SSP prior to arrival on site. 

VIII.  NON-REGULATORY REPORTING GUIDELINES 
For non-regulatory reporting guidelines, see the client’s “Remediation Management Incident & 
Near-Miss Notification and Reporting Guidance Manual.”  These reporting documents are 
located in the “Health, Safety, Security, and Environment Plan for Parsons Program Site 
Operations (Program HSSE Plan)” 

IX.  DISTRIBUTION 
This PSP will be distributed to the following personnel: 

PARCOMM Safety Manager; 
Project Manager; 
Project Safety Manager; 
Site Safety Officer; and 
Field Team.  
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Remediation Management Incident Reporting List - Sanborn 
 

All incidents occurring on an RM project or site shall be reported according the HSSE Expectations found on www.gemhse.com 
As a minimum, all injuries, spills greater than 1 barrel and all property damage greater than $500 should be reported to RM management 
immediately. 
Additionally, Notices of Violation and any incident which could be reported in the media should be reported immediately. 
Reporting must be done to a person and not via voice message, email or fax.  One must ensure contact is made. 
If you unable to contact the first contact on the list, then you should attempt to call the next person on the list. 

Remediation Management Organization Notification 

Position Person Office Cell Phone Pager Home 
Project Manager William Barber 216-416-1234 216-408-1660   330-296-8498 
Deputy Operations Manager Chuck Stilwell 907-771-8083 406-491-1129   
Operations Manager Alan Delisle  281-504-4284 281-995-4583     
VP Global Operations  Pat King 281-366-8172 409-771-3006    
HSSE Advisor Dan Hardisty 630-836-7124 219-545-4725   
BP Naperville 24 Hour Notification Center 800-321-8642 

Supplier Organization Notification 

Company & Position Person Office Cell Phone Pager Home 
Parsons Project Manager George Hermance 716-407-4990 716-861-7882   716-741-8155 
Parsons Program Manager Scott Hartsough 513-552-7001 513-368-9861   513-759-2588 
Parsons Program Safety Manager Greg Ertel  585-353-2574   
Parsons Project Safety Officer James Schuetz 716-541-0757 716-523-8293     
Parsons O&M Operator Doug Taylor 716-541-0763 716-239-0899  585-589-9286 

Other useful numbers for this portfolio 

Company & Position Person Office Cell Phone Pager Home 
BP Gov’t and Public Affairs Maria Antonieta Viso 281-366-4744 281-901-4737     
BP Gov’t and Public Affairs Neil Geary 281-504-8782 281-513-9727   
Price-Miner Creative Strategies Bob Miner 314-367-8082 314-280-3768   
BP Legal Attorney Vilia Drazdys 630-420-5918 630-991-8014     
BP Legal Attorney James Lucari 630-420-5204 630-815-8973   
BP Legal Attorney Charles Pinzone 281-366-5184 312-231-3606   
BP Legal Attorney Doug Reinhart 630-420-5457 630-815-2658   
Hospital Emergency 716-297-4800  716-298-2325     
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(main) (ER) 
Metaullics Kevin Scott 716-731-3221 716-628-1245   
O & M Enterprises Rick Becken 716-731-5322 716-435-8500   716-694-3221 
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SECTION 1 – INTRODUCTION  

1.1 PARSONS WORKPLACE HEALTH & SAFETY POLICY 
Exhibit 1-1 – Parsons Workplace Health and Safety Policy 
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Exhibit 1-1 – Parsons Workplace Health and Safety Policy (Cont’d) 
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1.2 THE PROJECT SAFETY PLAN (PSP) 
Parsons goal is zero accidents and zero injuries with work tasks designed to minimize or 
eliminate hazards to personnel, process, equipment, and the general public.  No employees 
should ever perform tasks that may endanger their own safety and health or that of others. 

This Project Safety Plan (PSP) outlines safety and health requirements and guidelines developed 
by Parsons for project work.  When implemented, these requirements will help protect site 
personnel, visitors, and the public from exposure to potential safety and health hazards.  

This Plan will be updated as conditions change or situations change, usually by addenda inserted 
into Appendix A.  All Parsons and subcontractor personnel must understand and implement the 
PSP and any addenda.  Parsons documents this by having employees sign an acknowledgement 
form stating that they understand the plan and its requirements.  This PSP should be bound in a 
three-ring binder so that numbered addenda may be added as needed. 

This PSP must be used in conjunction with the Health, Safety, Security, and Environment 
Plan for Parsons Program Site Operations (Program HSSE Plan).  Both this PSP and the 
Program HSSE Plan must be present on site whenever field personnel are conducting 
work.  This PSP provides standard Parsons requirements plus necessary site-specific 
information.  The Program HSSE Plan provides standard client requirements, and is available on 
ParShare at the following address: 

https://projects.parsons.com/sites/bpretailscope/BP Health and 
Safety/HSSE_Plans/Program_HSSE_Plan/Program HSSE Plan PDF 

Alternatively, the project manager will provide a copy of the Program HSSE Plan. 

1.3 SUBCONTRACTOR SAFETY PLANS 
Parsons’ subcontractors must establish a safety program for their work and employees. Contract 
specifications require all subcontractors to accept Parsons PSP, but also prepare their own 
Subcontractor Safety Plan (SSP) for presentation to Parsons Project Manager and Division 
Safety Manager at least 10 days before site mobilization. At a minimum, subcontractor safety 
and health plans must meet the requirements of this PSP and provide safety equipment and 
safeguards suitable for the hazards involved. This PSP may not cover all potential hazards on the 
project and subcontractors must ensure that appropriate safety and health information is available 
for all project tasks.  The subcontractors listed below will be directly hired by Parsons. 

All PSP requirements for Parsons personnel (e.g., training, substance abuse screening, and 
incident reporting) also apply to subcontractor personnel and should be spelled out in the 
subcontractor’s safety plan (SSP).  

If a subcontractor is performing activities that require specialized training (i.e. confined space 
entry, excavation/trenching, scaffold use, HAZWOPER, etc.), then copies of training 
certifications must be provided for applicable employees AND the supervisor. 

 

http://parsharesites.parsons.com/parcomm/safety/Project_Safety_Plans/Environmental-VIC%20Division/BP/BP%20Program/Program%20HSSE%20Plan%20R3%20rev.pdf
http://parsharesites.parsons.com/parcomm/safety/Project_Safety_Plans/Environmental-VIC%20Division/BP/BP%20Program/Program%20HSSE%20Plan%20R3%20rev.pdf
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SUBCONTRACTOR WORK ACTIVITIES EVALUATION 
GRADE 

   
O&M Enterprises 

(subcontractor) 
Rick Becken 

Treatment Plant Operations 
Other O&M B 

   
   

1.4 MANAGEMENT OF CHANGE (MOC) 
Field modifications may be made to this HASP document after discussion and approval by the 
Parsons Division Safety Manager.  Make note of any pertinent notations in the comment section 
below (insert additional rows as necessary).  The client uses an electronic management of change 
process which can be found in the defined practices located at 
https://projects.parsons.com/sites/bpretailscope/vpp/Defined%20Practices/Forms/AllItems.aspx?
RootFolder=%2fsites%2fbpretailscope%2fvpp%2fDefined%20Practices%2fManagement%20of
%20Change&FolderCTID=&View=%7bF537A769%2d7117%2d46B9%2d96F6%2d2560230D
CC59%7d 

HASP 
Section 

SSO 
Initials 

 
Date 

 
Comments 

    

 

https://projects.parsons.com/sites/bpretailscope/vpp/Defined%20Practices/Forms/AllItems.aspx?RootFolder=%2fsites%2fbpretailscope%2fvpp%2fDefined%20Practices%2fManagement%20of%20Change&FolderCTID=&View=%7bF537A769%2d7117%2d46B9%2d96F6%2d2560230DCC59%7d
https://projects.parsons.com/sites/bpretailscope/vpp/Defined%20Practices/Forms/AllItems.aspx?RootFolder=%2fsites%2fbpretailscope%2fvpp%2fDefined%20Practices%2fManagement%20of%20Change&FolderCTID=&View=%7bF537A769%2d7117%2d46B9%2d96F6%2d2560230DCC59%7d
https://projects.parsons.com/sites/bpretailscope/vpp/Defined%20Practices/Forms/AllItems.aspx?RootFolder=%2fsites%2fbpretailscope%2fvpp%2fDefined%20Practices%2fManagement%20of%20Change&FolderCTID=&View=%7bF537A769%2d7117%2d46B9%2d96F6%2d2560230DCC59%7d
https://projects.parsons.com/sites/bpretailscope/vpp/Defined%20Practices/Forms/AllItems.aspx?RootFolder=%2fsites%2fbpretailscope%2fvpp%2fDefined%20Practices%2fManagement%20of%20Change&FolderCTID=&View=%7bF537A769%2d7117%2d46B9%2d96F6%2d2560230DCC59%7d
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SECTION 2 – SCOPE OF WORK 

2.1 SCOPE OF WORK 
Parsons, in their contracted role with Atlantic Richfield Company is providing operations and 
maintenance activity services for the work as specified in the Contract # GEM-2005-0006 
PETT2005-01 (Project Management, general contracting, monitoring, regulatory consulting).  

Routine operations, maintenance and monitoring (OM&M) includes day-to-day operations of the 
groundwater treatment plant, normal maintenance of the water recovery and treatment 
equipment, maintenance of the Vault Water Collection & Conveyance (VWCC) system, 
collection of weekly SPDES outfall samples and quarterly and annual groundwater sampling 
from monitoring wells.  Monthly discharge monitoring reports will be provided to the client for 
review, signature, and submittal to the NYSDEC.   

 

The following items are typical onsite activities: 
• An onsite operator completing routine treatment plant activities.   
• Collection of weekly SPDES outfall samples, and submittal to an analytical 

laboratory.   
• Completion of monthly discharge monitoring report (DMR) and submittal to Atlantic 

Richfield for review, signature, and submittal. Parsons completes the DMR for review 
and signature by Atlantic Richfield followed by submittal to the NYSDEC. 

• Changing treatment system and VWCC bag filters, maintaining treatment system, 
VWCC and groundwater recovery well pumps, maintaining instrumentation and 
programmable logic controller (PLC), backwashing activated carbon, and other 
routine maintenance items as required.  

• Routine system inspections and site maintenance including all scheduled inspections 
required by the BP Integrity Management Program Inspection & Maintenance Plan 
(see Appendix E of the OM&M Manual.  

• System upgrades and changes to the system including: 
• Installation of new wells.  This item will be completed by a to be determined 

Parsons subcontractor. 
• Excavation of trenches to install/replace pipe from wells to the treatment 

system.  This item will be completed by a to be determined Parsons 
subcontractor. 

• Vault Water Collection & Conveyance (VWCC) System to include pumps, 
instrumentation, and filters.   

• Groundwater Monitoring, including opening wells, measuring water levels, purging 
wells and collecting groundwater samples. 

• Waste Management including sampling of waste streams and preparation of waste 
profiles and as provided by a annual delegation of authority, execution of profiles and 
manifests as required. 
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• Site maintenance (snow plowing, mowing, grading etc.) in areas not maintained by 
Metaullics/Pyrotek including maintenance of site security (fences/gates). 

 
For further details regarding the scope of work please refer to the Operations and Maintenance 
Manual. 
 

2.2 PROJECT SAFETY PLAN APPLICATION 
This PSP and referenced documents applies to all locations, facilities, operations, and projects 
associated with contract work performed by Parsons and its subcontractors. Locations/sites 
covered under this contract include the former Carborundum Facility in Wheatfield, New York. 
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SECTION 3 – PROJECT SAFETY MANAGEMENT 
RESPONSIBILITIES AND AUTHORITY  

3.1 SAFETY RESPONSIBILITY MATRIX 
Exhibit 3-1 summarizes the responsibilities of selected roles for Parsons Project, Division, GBU 
and Corporate personnel related to the primary safety activities identified in this PSP. 
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Exhibit 3-1 – Roles and Responsibilities 
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SECTION 4 – ADMINISTRATIVE PHASE  

4.1 PROJECT SAFETY COMMITTEE 
Depending on the size and type of project, a safety committee that includes representation from 
all project stakeholders shall be formed.  If the project has less than five (5) Parsons employees 
or 25 subcontractors, then a Project Safety Committee will be handled at the Program or Facility 
level.  The Program or Facility H&S Representative is responsible for communicating 
information from the Division Safety Manager conference call with the project personnel on a 
monthly basis.  Review of the meeting minutes from the Division Safety Manager conference 
call will take place at times and locations to be determined and posted by the Project Manager on 
the safety billboard at least one week in advance. 

For this project, there will not be a Project Safety Committee.  

4.2 PROJECT ORIENTATION 
The Project Safety Representative meets with new workers to review site procedures and 
requirements listed in the PSP Orientation.  Topics covered in the PSP orientation include: 

• Names of personnel responsible for site safety and health. 
• Reporting emergencies, incidents and unsafe conditions. 
• Emergency/evacuation plans. 
• Safety, health and other hazards at the site. 
• Review of all activities on site and related Activity Hazard Analyses (AHAs), which are 

also refer to as Job Safety Analysis (JSA). 
• Proper use of personal protective equipment. 
• Work practices by which a worker can minimize risk from hazards. 
• Safe use of engineering controls and equipment on site. 
• Acute effects of compounds at the site. 
• Decontamination procedures. 

 

All personnel, including subcontractors and visitors, on a project must receive a PSP orientation 
prior to starting work or accessing the site and sign an acknowledgment form indicating they 
received and understood the orientation.  Any individual who is unsure of any information 
presented in the orientation must request clarification.  Individuals who do not participate in the 
orientation or refuse to sign the acknowledgment cannot work on or access the site. 

4.3 AWARENESS CAMPAIGN 
The project has established an awareness program consistent with the Parsons safety awareness 
campaign and its various elements (e.g., signs, posters, banners, and focus briefings). This 
program promotes worker awareness of safety goals and daily risks, hazards, and exposures in 
the field. In addition to topics selected by corporate safety each month, the project will 
supplement the awareness program with information specifically applicable to the scope of work. 

https://parsharesites.parsons.com/parcomm/safety/Project_Safety_Plans/Forms/AllItems.aspx?RootFolder=%2fparcomm%2fsafety%2fProject%5fSafety%5fPlans%2fIndustrial%2fBP%2fSanborn%2dWheatfield%5f%5fNY&View=%7b262BA6BF%2d4B5E%2d4681%2d96EC%2d7DE5B6DBA352%7d
https://parsharesites.parsons.com/parcomm/safety/Project_Safety_Plans/Forms/AllItems.aspx?RootFolder=%2fparcomm%2fsafety%2fProject%5fSafety%5fPlans%2fIndustrial%2fBP%2fSanborn%2dWheatfield%5f%5fNY&View=%7b262BA6BF%2d4B5E%2d4681%2d96EC%2d7DE5B6DBA352%7d
https://parsharesites.parsons.com/parcomm/safety/Project_Safety_Plans/Forms/AllItems.aspx?RootFolder=%2fparcomm%2fsafety%2fProject%5fSafety%5fPlans%2fIndustrial%2fBP%2fSanborn%2dWheatfield%5f%5fNY&View=%7b262BA6BF%2d4B5E%2d4681%2d96EC%2d7DE5B6DBA352%7d
https://parsharesites.parsons.com/parcomm/safety/Project_Safety_Plans/Forms/AllItems.aspx?RootFolder=%2fparcomm%2fsafety%2fProject%5fSafety%5fPlans%2fIndustrial%2fBP%2fSanborn%2dWheatfield%5f%5fNY&View=%7b262BA6BF%2d4B5E%2d4681%2d96EC%2d7DE5B6DBA352%7d
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The Project Safety Representative may also provide training, presentations, or informational 
materials as part of the awareness campaign. (See SHARP Management Manual Section 6.3 for 
an example of a typical layout for a Safety Billboard). 

For this project, there will be a field Awareness Campaign. A Safety bulletin board maintained 
by the Project Safety Representative are primary information points for the project awareness 
campaign. The Bulletin board is located in the treatment plant office. 

4.4 STAKEHOLDER PSP ALIGNMENT MEETING 
A stakeholder PSP alignment meeting was held prior to Parsons and the client’s current Project 
Manager (PM) involvement in the Site.  Parsons and the client continually update and refine the 
approach and elements of control appropriate to project risks.  

4.5 TRAINING 
The project has a comprehensive health and safety training program tailored to the scope of 
work. All employees receive a Project Orientation as outlined in Section 4.2 upon assignment to 
the project.  All Parsons new hires shall receive a facility Employee Orientation within the first 7 
days of employment, provided by Human Resources, Facility Manager, Safety Representative 
and Staff Coordinator or their designee.   

In addition to the training mentioned above, field employees undergo a specific training referred to as 
Control of Work training.   

All personnel shall be listed in the PSP Training-Medical Records spreadsheet (see Appendix), 
which will identify the site-specific training requirements and expiration dates for applicable 
certifications.  Safety training for project personnel will be based primarily on their work 
activities and corresponding exposure to hazardous substances and health hazards.  The Parsons 
Corporate Safety and Health Manual (CSHM) and applicable sections will be used as a reference 
for determining minimum training requirements based on the project scope of work.  

Applicable Corporate Safety and Health Manual Section/Topic 

Yes  No CSHM-2    First Aid - list all site personnel in the PSP Training-Medical 
spreadsheet that will be a first responder due to the insufficient response time of 
EMS personnel. See Section 6.9 of the PSP for additional information on first 
responders. 

Yes  No CSHM-5    Field and Office Facilities 
Yes  No CSHM-6    Personal Protective Equipment 
Yes  No CSHM-9  Air Monitoring – complete Exhibit 6-1 that identifies chemicals of 

concern, air monitoring equipment, action levels (based on OSHA PELs) and 
corresponding PPE/Action Taken.    

Yes  No CSHM-10  Hazard Communication 
Yes  No CSHM-11  Emergency Procedures 
Yes  No CSHM-12  Fire Protection 

http://parsharesites.parsons.com/parcomm/safety/Office_Safety_Plans/Buffalo_NY/Employee_orientation.doc
http://parsharesites.parsons.com/parcomm/safety/Office_Safety_Plans/Buffalo_NY/Employee_orientation.doc
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Yes  No CSHM-13 Hazardous Waste Operations – list all site personnel in the PSP 
Training-Medical spreadsheet that will be engaged in hazardous substance 
removal or other activities that expose or potentially expose them to hazardous 
substances or health hazards (such as entering an exclusion zone), which are 
required to receive appropriate training as required by 29 CFR 1910.120, 
including, but not limited to, initial 40-hour, 8-hour Supervisor and annual 8-hour 
refresher training. 

Yes  No CSHM-16  Signs, Barricades and Traffic Control 
Yes  No CSHM-17  Hazardous Materials Handling, Transportation, Storage and Disposal 

– list all site personnel in the PSP Training-Medical spreadsheet that will be 
involved with handling or preparing (i.e. package, label, sign shipping papers, 
etc.) or packaging (i.e. soil and water samples, compressed gases or chemicals) 
materials listed in the DOT Hazardous Materials Table (49 CFR 172.101), which 
are required to receive DOT training every three years in accordance with 
HM126F, or annual RCRA training in accordance with 40 CFR 265.16 (small or 
large quantity generators of hazardous waste).  NOTE:  Samples being sent for 
analysis to determine whether they are hazardous are considered non-hazardous, 
but classified as “Other Regulated Material” in the Hazardous Materials Table. 

Yes  No CSHM-18  Walking/Working Surfaces 
Yes  No CSHM-24  Electrical 
Yes  No CSHM-25  Motor Vehicles and Equipment – list all Parsons site personnel in the 

PSP Training-Medical spreadsheet that will operate a Parsons company vehicle, 
which are required to complete the online ParsonsU module on the Vehicle Safety 
Policy - Fleet Drivers.  List all site personnel that are required by the client to 
complete a hands-on/behind-the-wheel Defensive Driving training course.  

Yes  No CSHM-29  Tools 
Yes  No CSHM-36  Temperature Extremes – see Section 9.2 for mandatory information on 

all projects in California that must be reviewed prior to starting work 
Yes  No CSHM-37  Ventilation 
Yes  No CSHM-39  Bloodborne Pathogens - see Section 6.9 for additional information 
Yes  No CSHM-40  Recordkeeping 

 
4.6 AUDITS AND INSPECTIONS  
The Project Safety Representative has implemented an audit and inspection program in 
conjunction with the GBU and corporate safety and quality assurance departments. The Project 
Manager, together with the Project Safety Representative or their designee, conduct a safety 
inspection each month. Office work areas (including trailers) are audited according to the 
corporate office audit standard attached below. 

Additional information on audits and inspections during field activities is detailed in Section 6.5 
of this PSP.  
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4.7 MEETINGS  
All project meetings of three or more people must begin with a safety topic. The meeting 
chairperson may present the safety topic or ask for a volunteer to open the discussion. In general, 
the “safety moment” is only one or two minutes long and is directly relevant to the work at hand 
or applicable to most individuals outside the workplace. 

Daily toolbox safety/TSEA meetings are held with all personnel at the beginning of each shift to 
review current site conditions, incidents or injuries from the previous shift activities, safe or at-
risk observations from the previous shift, activities planned for the current shift, anticipated 
hazards, engineering controls-work practices-PPE to protect against hazards and any additional 
safety topic or comments.  Toolbox safety meetings shall be documented and signed by all 
individuals accessing the site using the BP required Authorization to Work form, shown as 
Exhibit 4-7. 

4.8 REPORTING AND MEASUREMENT 
4.8.1 Reporting 
To accurately measure performance and comply with corporate and regulatory requirements, Parsons 
utilizes an online safety reporting system https://www.industrysafe.com/parsons/index.asp? to 
report monthly work hours, near-miss incidents, first aid cases, property damage and personal 
injuries for its employees and subcontractors.  

4.8.2 Measurement 
The Safety Manager and Project Manager establish and post a measurement system to provide 
indicators of safety performance, including the following metrics for the project: 

• Project start date 
• Days without a recordable injury – updated every Monday 
• Date of last OSHA recordable injury (if applicable)  
• Percent of safe observations from each monthly audit 

 
Subcontractors must submit a monthly report of exposure hours (hours worked on the project, 
paid or unpaid) to the Parsons Project Manager within three (3) days after the end of each month. 
The Project Manager compiles the figures and submits them to the Program Manager (or via the 
online safety reporting system if instructed by the Program Manager) by the first Friday of each 
month. Where necessary, estimated figures are acceptable.  If a project involves air monitoring 
or personnel wearing any type of respirator, a monthly Field Project Report is also completed 
and submitted to the Division Safety Manager by the 3rd calendar day after the end of each 
month. 

4.8.3 Incident Notification 
Employees involved in or witnessing an incident or near-miss incident must immediately report 
it to the responsible supervisor or foreman, who in turn immediately relays the report to Parsons 

http://parsharesites.parsons.com/parcomm/IndSafety/Policies%20and%20Manuals/SHARP_Management_Manual/Toolbox_Safety_Meeting_Form.doc
https://pwebtools.parsons.com/safety
http://parsharesites.parsons.com/parcomm/IndSafety/Forms/Incident%20Wallet%20Card.pdf
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Project Manager, George Hermance. Near-miss incidents that could cause significant injury or 
loss of life must be immediately reported, in the same manner as an actual incident. No 
supervisor may decline to accept or relay a report of injury or significant near-miss incident from 
a subordinate. 
The Project Manager must ensure that all incidents are reported to the Global Business Unit (GBU) 
Safety Manager and other management personnel (as required) within four hours. The Project 
Manager (who has been trained on Parsons’ reporting requirements and Online Safety Reporting 
System) then prepares and submits the incident information. 

The GBU Safety Manager or their designee must notify the local OSHA office immediately if an 
accident involves the death of an employee or hospitalization of three or more workers.  

A wallet card containing Incident Reporting Guidelines is available online and shown below. 

 

4.9 INCIDENT INVESTIGATIONS 
All incidents and significant near-miss incidents are investigated by an individual or team with 
training in accident investigation and root cause analysis. Subcontractors (if applicable) must 
investigate incidents involving their employees or activities and submit an investigation report to 
the Parsons Project Manager within 48 hours of an incident.  

In Parsons, the GBU Safety Manager investigates or assigns an investigator to each significant 
incident. The investigator submits a final investigation report using the online safety reporting 
system within 72 hours of the incident. The Project Safety Manager maintains the investigation 
file. 

4.10 RESPONSIBILITY/IDENTIFICATION OF KEY LINE PERSONNEL 
A listing of the personnel that have the authority and responsibility for implementing the 
provisions of the Safety, Health, and Risk Program (SHARP) Management program are provided 
below.   

Project Name/Office: “Sanborn”, Former Carborundum Facility, Wheatfield NY 
Address:   2040 Cory Drive, Wheatfield, NY. 
Telephone Fax Email 

https://project1.parsons.com/Safety/login.htm
http://parsharesites.parsons.com/parcomm/IndSafety/Forms/Incident%20Wallet%20Card.pdf


 
 
 

Parsons 
SANBORN PSP 2013 FINAL 050713.DOCX May 7, 2013 
The most current and effective version of this PSP is available and maintained on-line. Printed copies are uncontrolled and may not represent the 
most current version. 

4-6 
 

 

(716) 731-5322 (716) 731-5424  
Company Executive responsible for project Contact No. (office)  
Scott Hartsough (513) 552-7001 
Project Manager Contact No. 
George Hermance (716) 407-4990 
Site Health & Safety Representatives (depending on 
staffing and tasks) with First Aid and CPR Contact No. 

Jim Schuetz (716) 541-0757 
Field Team Leader Contact No. 
Task Dependent TBD 
Client - Project Management  Contact No. 
William Barber see emergency contact list 

 
4.11 MEDICAL REQUIREMENTS AND WORKERS COMPENSATION 
In accordance with corporate requirements the Division Safety Manager has established and 
implemented the following medical requirements for the project: 

4.11.1 Medical Surveillance and/or Functional Capacity Exams (FCEs) 
All  personnel engaged in activities that results in the exposure to chemicals at or above the 
OSHA Permissible Exposure Limit (PEL) or wear a respirator for more than 30 days in a year, 
must comply with 29 CFR 1910.120(f) – Medical Surveillance.  All personnel who wear a 
respirator must be medically qualified by a physician, trained and fit-tested on an annual basis, 
even if they are not required to participate in a medical surveillance program under 29 CFR 
1910.120(f). 

FCEs are not applicable for this project at this time, nor in the foreseeable future. 

4.11.2 Substance Abuse and Alcohol Testing 
The Division Safety Manager administers required substance abuse tests, including random drug 
and alcohol testing. A link to the corporate policy follows: 

http://parsharesites.parsons.com/corp/Policies/Documents/Substance%20Abuse.pdf 

The project/client requires the following types of drug and/or alcohol testing: 

• Annual. 
• Post-incident – including property damage. 
• Reasonable suspicion. 

 
For further details regarding the substance abuse program please refer to the HSSE Program 
Plan. 
 

http://parsharesites.parsons.com/corp/HRRef/Corporate_Policies_and_Guidelines/Safety/Substance_Abuse.doc
http://parsharesites.parsons.com/corp/HRRef/Corporate_Policies_and_Guidelines/Safety/Substance_Abuse.doc
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4.11.3 Medical Services and Panel of Physicians 
The Project Manager in conjunction with the Parsons Workers Compensation Analyst establishes a 
panel of medical providers for the project and selects medical facilities to treat non-emergency work-
related injuries and illnesses, as follows: 

Non-Emergency 

Comprehensive Occupational Medicine 
51 Webster St 
North Tonawanda, NY 14120 
(716) 692-6541 

NOTE: Transportation to a medical facility for non-emergencies must be done by at least two (2) 
individuals (i.e. driver and observer). 

Emergency 

Mt. St. Mary’s Hospital of Niagara Falls 
5300 Military Rd 
Lewiston, NY   14092 
716-298-2325  

(see Emergency Response Plan, Section III for directions and map) 

4.11.4 Emergency Medical Response 
The project shall display posters/signs with emergency telephone numbers and locations of 
facilities in visible locations and at selected phone locations throughout the project area 
(including subcontractor facilities).  See, “Site Emergency Response Plan” at the beginning of 
this PSP. 

4.11.5 Workers Compensation Program 
The Corporate Risk Management department establishes the appropriate workers compensation 
carrier. If a workers compensation loss occurs, the Corporate Workers Compensation Analyst 
(Donna Miller, 661-904-0978) handles all communication with the carrier.  

This project does not participate in an OCIP or project-specific insurance program. The workers 
compensation policy covering Parsons employees on this project is as follows: 

Chartis 

P.O. Box 1830 
Alpharetta, GA 30023 
(646) 857-1537 
(212) 770-0101 (fax) 
WC policy: WC 206-35-110 
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4.11.6 Medical Monitoring 
Based on the activities listed in Section 2.1, the following potential hazards or activities are 
associated with this project.  As a result, medical surveillance will be required as listed below: 

Name/Job Classification  Hazard/Activity Medical Surveillance/Training 

All on-site employees  Noise –  If noise exposures exceed 85 decibels 
over an 8-hour time weighted average, 
an employee must participate in a 
Hearing Conservation Program. 

Treatment Plant operations and 
sampling 

Chemical exposures – If an employee is exposed at or above 
the Permissible Exposure Limit (PEL) of 
a chemical for more than 30 days in a 
year, they must participate in a Medical 
Surveillance Program. 

   

 

Gregory H. Beck, Safety Manager, (908) 887-1973 administers the medical surveillance 
program. 
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SECTION 5 – PRE-FIELD WORK PHASE  

5.1 RISK ANALYSIS AND SAFETY SPECIFICATION DEVELOPMENT 
Procurement procedures require that a site-specific risk analysis be conducted before issuance of 
investigation and remediation RFPs. Using the pre-bid risk analysis checklist (attached), the 
Project Manager leads this analysis, which documents existing exposures that may impact the 
work, surrounding facilities, equipment, workers, or the public at large. The analysis includes 
locating, documenting, and photographing the following items: 

• Overhead and underground power lines 
• Other underground utilities 
• Sewer and water utilities 
• Existing building interferences 
• Simultaneous Operations 
• Crane access ways 
• Traffic 
• Security  
• Fences 
• Existing geographical and environmental conditions 
• Investigation Derived Waste (IDW) Disposal 
• Disposal of treatment plant hazardous waste (spent filter bags) 
• Disposal of treatment plant non-hazardous waste (carbon) 
• Confined spaces 

 
Upon completion of the site risk analysis, high-risk activities are listed in the RFPs (as 
applicable), and bidders must describe controls and mitigation strategies in their proposals. The 
RFP notes that the list is representative and that the selected contractor must identify and control 
all work-related hazards.  

Pre-field work activities include a detailed analysis of the scope of work and safety specifications 
in the prime contract, Parsons’ project schedule and PSP, draft RFPs, and proposed subcontractor 
agreements. The Project’s standard safety specifications are given below. 

• Pre-Field Work Safety Meeting – See Exhibit 5-1 
• Project Technical and General Conditions Specification Review – Exhibit 5-2 
• Mobilization/Kickoff Safety Meeting Checklist - Exhibit 5-3 
• Site Specific Risk Review Checklist – Exhibit 5-4 
 
For further details see Section 6.3 - Job Safety Analysis  
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5.2 DESIGN AND REMEDIAL ACTION REVIEW  
Periodic remedial action reviews are held in accordance with the project management plan. The 
Project Safety Manager participates in the review to ensure that safety issues are adequately 
addressed. During the remedial action review, the discussion focuses on how work is sequenced, 
interferences with continuing operations, and safe work approaches. Specific activity hazards 
analyses conducted before the scheduled work can mitigate identified/presumed risks. 

Remedial action reviews are scheduled as follows: 

• Yearly- date TBD. 
 

5.3 PRE-BID MEETING 
Pre-bid meetings are required to ensure that bidders understand the RFP, including expectations 
for safety and health performance.  Subcontractors must complete a Parsons Contractor Safety 
Evaluation Form prior to attending a pre-bid meeting. During the pre-bid meeting, the Project 
Manager uses the Pre-Field Work Safety Meeting Checklist (Exhibit 5-1) to review project 
safety philosophy, principles, and Parsons requirements with all prospective bidders. Although 
this information is included in the RFP, the meeting reinforces the message.  

5.4 CONTRACTOR SAFETY EVALUATION  
Project procurement procedures require that all contractors (and their subcontractors) submit 
prequalification documentation for evaluation.  The Procurement Manager or Division Safety 
Manager conducts the safety evaluation in accordance with the Parsons Contractor Safety 
Evaluation process and package posted on ParShare. 

http://parsharesites.parsons.com/corp/oss/Safety/pei/env/CSE%20%20Contractor%20Safety%20Eval
uation/Contractor%20Safety%20Evaluation%20Process/Contractor%20Safety%20Evaluation%20Pr
ocess%20(Admin-User).pptx  

5.5 PRE-FIELD WORK MEETING 
The Project Manager holds a pre-field work safety meeting before the subcontractor begins 
work. The meeting includes subcontractor representatives, contracts manager, and 
representatives from all disciplines, including safety. During the safety review, the meeting 
participants review specific safety site/area, pre-bid risk analysis, and competent person and site-
specific safety plan requirements. In addition, the Project Manager obtains a safety point of 
contact and emergency management information. The attached Mobilization/Kickoff Safety 
Meeting (Exhibit 5-5) is used by the Project Manager to document the meeting. 

5.6 COMPETENT PERSON SUBMISSION REVIEW 
Parsons and its subcontractors must identify OSHA-regulated and certified competent persons for 
work or tasks requiring that level of supervision.  Certificates of Competency and applicable records 

http://parsharesites.parsons.com/parcomm/IndSafety/CSE%20%20Contractor%20Safety%20Evaluation/Contractor_Safety/Contractor%20Safety%20Evaluation%20Process.ppt
http://parsharesites.parsons.com/parcomm/IndSafety/CSE%20%20Contractor%20Safety%20Evaluation/Contractor_Safety/Contractor%20Safety%20Evaluation%20Process.ppt
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for Parsons employees working on BP projects are found on the Parsons BP Program portal at the 
link identified below. 

https://projects.parsons.com/sites/bpretailscope/vpp/Employee%20Certification%20and%20Training
/Forms/AllItems.aspx 
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Exhibit 5-1 – Standard Pre-Field Work Safety Meeting Checklist 
PARSONS 

Pre-Field Work Safety Meeting 

Date:  Project/Location:  
Subcontractor 
Representative: 

 Parsons Project 
Manager: 

 

Phone:  Phone:  

Subcontractor Safety 
Rep: 

 Parsons Safety  
Manager: 

 

Phone:  Phone:  

 
 
The following items were identified and reviewed with the subcontractor. 

Health & Safety   Medical  

Site-Specific Safety Plans/Model Program   Substance Abuse Screening  

Competent/Qualified Person Documentation   Emergency Procedures  

Safety Audits/Inspections   Site Security  

Subcontractor Responsibilities   Smoking Policy  

Site Orientation Requirements   Medical Services Requirements  

Mobilization/Kickoff Safety Meeting/Date   Treatment Locations/Addresses/Phone List  

Crane Inspection Certification   Other  

Personal Protective Equipment (PPE)     

Environmental Hazards     

Other     
 
 
Additional Notes/Comments:  

WRAT to be completed prior to field work, TSEA and tailgate meeting documents must be completed a minimum of each day or 
change in conditions warrant.   
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Exhibit 5-2 – Project Technical and General Conditions Specification Review 

 

http://parsharesites.parsons.com/corp/safety/sharp/Shared%20Documents/SHARP_Manual/SHARP%20Manual%20Rev%203.pdf
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5.7 SUBCONTRACTOR SAFETY PLAN (SSP) SUBMISSION REVIEW 
All subcontractors must submit safety programs to the Parsons Project Manager and Division 
Safety Manager for review before they begin work on site. The Plan will be reviewed for adequacy 
in accordance with the SSP template located in Appendix A2 of the eSHARP Guidebook.  

5.7.1 Contractor Site-Specific Safety Plans  
At least 10 days before work begins, each contractor must submit two copies of its subcontractor 
safety program (SSP) to the Parsons Project Manager and Division Safety Manager for review. 
The Project Manager and Division Safety Manager review the SSP to ensure that it meets 
Parsons’ requirements. 

If a contractor needs assistance developing an SSP, an electronic copy of Parsons’ HAZWOPER 
Model SSP template is posted on ParShare. 

The SSP must address the following elements: 

• Responsibility 
• Compliance 
• Communication 
• Hazard assessment 
• Accident exposure and investigation 
• Hazard correction 
• Training and instruction 
• Recordkeeping 

 
The SSP must include applicable requirements of Parsons PSP and OSHA CFR 1910/1926: 

• Scope of work evaluation that describes the sequence of work and associated hazardous 
activities. 

• Specific activity hazards analysis (AHA). 
• A project site employee orientation program that addresses location specific issues 

relative to safety and health. 
• A site-specific emergency action plan that includes a list of key management contacts 

with home office, project site, home, and cellular telephone numbers. 
• A site-specific medical emergency plan that lists qualified first aid personnel by name 

and includes copies of their current certificates. 
• Key line management personnel, by name and position, who will enforce the SSP. 
• Key competent or qualified personnel by name and copy of current documentation 

identifying specific certified competency (e.g., scaffolding, excavations, and fall 
protection). 

• Written progressive disciplinary program for violations of safety procedures. 
• Trenching and shoring plan (if applicable). 
• HAZWOPER training documentation (if applicable). 
• Contractor task hazard planning. 
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• Subcontractor weekly safety planning submission.  
• Contractor workers daily task safety planning. 

 
5.8 MOBILIZATION/KICKOFF SAFETY MEETING 
Project Managers conduct the Mobilization/Kickoff Safety Meeting on the first day of 
subcontractor mobilization in the field and at the work site. (See eSHARP Manual.) Exhibit 5-3 
shows the checklist used for the safety portion of this meeting. The meeting includes the 
completion of a Site-Specific Risk Review Checklist (Exhibit 5-4) combined with a walkthrough 
of the work area to locate items on the pre-bid risk analysis checklist. 
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Exhibit 5-3 – Mobilization/Kickoff Safety Meeting Checklist 
PARSONS 

Mobilization/Kickoff Safety Meeting 

Date: _______________________  Project/Location:   
 
Parsons Representative: ___________________Subcontractor Representative:   
 
The following project site safety, health and security requirements, procedures, and hazards have been identified and 
reviewed with the Subcontractor. 
  
SSP/Emergency Planning/Response Plan 

 
 

 
 

 
Demolition 

 
  

Competent/Qualified Person 
 
 

 
 

 
Personal Protective Equipment 

 
  

Hazardous Materials/Waste 
 
 

 
 

 
Cranes/Hoists/Annual Inspection Certificate 

 
  

Vehicle/Heavy Equipment 
 
 

 
 

 
Overhead Power Lines 

 
  

Lockout/Tagout 
 
 

 
 

 
Confined Spaces (Permit/Non-Permit) 

 
  

Electrical 
 
 

 
 

 
Excavations/Trenching 

 
  

Fire Protection 
 
 

 
 

 
Site Security/Visitor Control/Public Exposure 

 
  

Hot Work/Welding/Cutting 
 
 

 
 

 
Process Safety Management (PSM) 

 
  

Fall Protection/Guardrails/ 
Scaffolding/Ladders 

 
 

 
 

 
Permits (Excavation/Scaffolding/Demolition/Traffic/ 
Confined Space/etc.) 

 
 

 
Additional Project Concerns: 
  
  
  
  
  
 
Other Attendees:  
Name 

 
 

 
Title 

 
 

 
Company  
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SECTION 6 – REMEDIATION PHASE  

6.1 SITE RISK ANALYSIS  
Before work begins, Project Managers lead a team that performs a risk analysis at each work site 
to identify hazards that require specific control measures. During weekly progress meetings, the 
Project Engineer and subcontractors submit written summaries of upcoming work tasks and 
associated risks and control measures to the Project Manager using Exhibit 6-1.  The weekly 
summaries identify upcoming mobilization or demobilizations tasks, audits and inspections, 
competent person changes, training and new activities requiring an Activity Hazard Analysis 
(AHA) which are know in the client’s program Task Safety Environmental Analysis (TSEA). 
Subcontractors add activities to these summaries at least two weeks in advance of the work. 
Potential hazards are listed below. 

6.1.1 Chemical Hazards 
Health hazards and the exposure limits associated with chemicals of concern are presented 

in Table 1 in Appendix B6.  These hazards can be encountered during work activities.  Based on 
previous investigation and sediment sampling, monitoring will be conducted in the workers 
breathing zone using a photoionization detector during intrusive activities. 

Chemicals of Concern 

Chemical of Concern Monitoring 
Equipment 

Action Levels PPE/Action Taken 

Chloroethane PID <1 ppm:              Level D/ None. 
 1-5 ppm:             Level D/ Implement    
engineering controls to suppress vapor levels. 
 
5-50 ppm:           Level C (qualitative fit test)/ 
Take 3 consecutive readings.  If confirmed, wear 
half or full facepiece respirator.  Continue 
engineering controls to suppress vapor levels. 

50 – 200 ppm:    Level C (qualitative fit test)/ 
Take 3 consecutive readings.  If confirmed, wear 
full facepiece respirator.  Continue engineering 
controls to suppress vapor levels. 
 
> 200 ppm:                      / Stop work activities 
until engineering controls are implemented to 
suppress vapor levels. 
             

Trans-1,2-DCE PID 

Cis-1,2-DCE PID 

Ethane PID 

Ethene PID 

Tetrachloroethene PID 

TCE PID 

1,1,1-TCA PID 

1,1-DCA PID 
Methane PID 
Vinyl Chloride PID 
1,1-DCE PID 
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6.1.2 Physical Hazards  
Physical hazards that may be encountered but are not limited to heat stress, cold-related 

illness, ultra-violet radiation and noise hazards. 

Heat Stress: 
Heat stress is one of the most common (and potentially serious) illnesses that affect field 

personnel.  When site personnel are engaged in operations involving hot environments, a number 
of physiological responses can occur which may seriously affect the health and safety of the 
workers.  Heat stress can result in health effects ranging from transient heat fatigue to serious 
illness or death.  Heat stress can be eliminated or controlled through the use of a comprehensive 
heat stress prevention and monitoring program.   

Cold-Related Illness: 
Cold-related illness, like heat stress, is very common and can seriously affect field personnel 

if the appropriate controls are not established.  Exposure to low temperatures presents a risk to 
employee safety and health, in the form of hypothermia and frostbite.  Both can be controlled or 
eliminated by implementing employee training, periodic physiological screening, establishment 
of administrative controls, selecting proper work clothing, and wind-chill monitoring which all 
contribute to the prevention of hypothermia and frostbite. 

Ultraviolet Radiation: 

The sun emits ultraviolet radiation (UV) as heat and light.  The skin’s natural defense 
mechanisms attempt to reject the UV by distributing melanin pigmentation where needed.  
However, overexposure to direct sunlight can cause inflammation or blistering of the skin 
(sunburn).  The use of sunscreen, long sleeve shirts, and wide brim hats can help prevent 
sunburn.  Chronic exposure to UV radiation is known to cause skin cancer.  In case of sunburn, 
do not apply burn ointment, cold cream, or butter to relieve pain.  Use a dry dressing and get 
medical attention for severe, extensive sunburns. 

Noise: 
Operating heavy equipment can be a potential noise source.  Hearing protection will be worn 

by personnel operating heavy equipment, or other personnel in close proximity to the equipment.  
If noise hazards are of concern for a particular project, appropriate hearing protection should be 
used. 

6.1.3 Biological Hazards 
Biological hazards can result from encounters with mammals, insects, snakes, spiders, ticks, 

plants, parasites, and pathogens.  Mammals can bite or scratch when cornered or surprised.  The 
bite or scratch can result in local infection or infection with systemic pathogens or parasites.  
Insect and spider bites can result in severe allergic reactions in sensitive individuals.  Exposure to 
poison ivy, poison oak or poison sumac results in skin rash.  Ticks carry a number of serious 
diseases.  Dead animals, organic wastes, and contaminated soil and water can harbor parasites 
and pathogens.  Most of the field activities will occur out on the Lake; however, there may be the 
possibility to encounter biological hazards surrounding the shoreline. 
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Poison Ivy:   
Some of the most common and severe allergic reactions result from contact with poison ivy, 

poison oak, and poison sumac.  Contact with the poisonous sap of these plants produces a severe 
rash characterized by redness, blisters, swelling, and intense burning and itching. The victim also 
may develop a high fever and may be very ill.  Ordinarily, the rash begins within a few hours 
after exposure, but it may be delayed for 24 to 48 hours. 

Ticks:  
Ticks may be common during the spring and summer in the high grass areas on the Site.  

Two types of ticks may be encountered: the dog tick and the deer tick.  The dog tick is the larger, 
more common tick.  After biting, the dog tick will remain attached to the victim until engorged 
with blood.  Dog ticks may transmit rocky mountain spotted fever and other diseases.  The deer 
tick is much smaller, ranging from poppy seed to grape seed size, and does not remain attached 
to the skin for very long after biting.  Deer ticks can transmit Lyme disease, which can have 
serious, long-term health effects if left untreated.  Lyme disease is characterized by a bulls-eye 
type rash; light in the center with an outer red area. Flu-like symptoms may also occur.  These 
signs may occur at different times and the rash may not appear. If you discover any bites on the 
skin, wash the affected area and seek medical attention if a rash or flu-like symptoms appear. 

Bees, Wasps, Hornets, and Other Insects: 
Symptoms of an insect bite are normally a sharp, immediate pain in the body part bitten.  

The following poisonous insects and insect-like creatures may be encountered: 

• Bees (honeybees, bumble bees, wasps, and hornets); 
• Caterpillars; and 
• Beetles/Bugs 

Spiders: 
The two poisonous spiders that may be encountered are the Brown Recluse and the Black 

Widow.  The Brown Recluse is up to one inch long with a violin or “fiddle” shaped mark on the 
top of the head.  The Black Widow is a smaller, bulbous black spider with a red hourglass-
shaped mark on the underside. 

Reactions to a Brown Recluse spider bite include mild to severe pain within two to eight 
hours and a star shaped area around the bite within three to four days.  Significant tissue death 
and loss accompanies a Brown Recluse spider bite.  Reactions to a Black Widow spider include 
intense pain at the site of the bite after approximately 15 to 60 minutes, followed by profuse 
sweating, rigid abdominal muscles, muscle spasms, breathing difficulty, slurred speech, poor 
coordination, dilated pupils, and generalized swelling of face and extremities.  

Persons that have been bitten by a Brown Recluse or Black Widow spider should be 
immediately transported to a hospital.  The spider should be collected (if possible) for 
confirmation of the species.   
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Bloodborne Pathogens: 
Blood borne pathogens enter the human body and blood circulation system through 

punctures, cuts or abrasions of the skin or mucous membranes.  They are not transmitted through 
ingestion (swallowing), through the lungs (breathing), or by contact with whole, healthy skin.  
However, under the principle of universal precautions, all blood should be considered infectious, 
and all skin and mucous membranes should be considered to have possible points of entry for 
pathogens. 

6.1.4 Environmental Hazards 
Slip, Trip, and Fall Hazards: 

The site may contain slip, trip, and fall hazards for site workers, such as: 

• Holes, pits, tree roots, or ditches. 
• Slippery surfaces. 
• Steep grades. 
• Uneven grades. 
• Sharp objects, such as nails, metal shards, and broken glass. 

Wet conditions may contribute to the possibility for field personnel to trip or slip and either 
injure themselves or fall.   

Thunderstorm Hazards: 
During the course of field operations, severe weather may be encountered, including 

thunderstorms, lightning, rainstorms, and other unsafe weather conditions (i.e., high winds and 
tornadoes).  Criteria indicating that severe weather conditions may exist include: 

• High winds (greater than 40 miles per hour – depending on the tree cover and other site 
specific conditions); 

• Tornado watch or warning in place for the area including the site; 
• Audible Thunder or Visible lightning; 
• Extreme temperatures (e.g., greater than 100 degrees F); or 
• Heavy rainfall that makes footing treacherous and visibility difficult. 

If severe weather is approaching, while conducting outside activities, personnel will stop all 
work and move indoors.  If thunder is heard, move indoors. 

6.1.5 Fire Hazards 
Although fires and explosions may arise spontaneously, they are more commonly the result 

of carelessness during the conduct of site activities, such as moving drums, mixing/bulking of 
site chemicals and during refueling of heavy or hand held equipment.  Some potential causes of 
explosions and fires include: 

• Mixing of incompatible chemicals, which cause reactions that spontaneously ignite 
due to the production of both flammable vapors and heat; 
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• Ignition of explosive or flammable chemical gases or vapors by external ignition 
sources; 

• Ignition of materials due to oxygen enrichment; 
• Agitation of shock or friction-sensitive compounds; 
• Sudden release of materials under pressure. 
• Chemical exposures – include Hazardous Substances of Concern table, etc. 
• Environmental – cold/heat stress, animals, insects, poisonous plants/vegetation  
• Falls – working at heights greater than six feet 
• Hazardous material handling 
• Heavy equipment operation 
• Overhead and underground electrical 
• Traffic 

 

6.2 FIVE HAZARD CONTROL MEASURES – ORDER OF PRECEDENCE 
Site hazards and hazards resulting from investigation and remediation activities are controlled 
using one or more of the control measures listed below. The order of precedence is as follows: 

1. Engineer/design to eliminate or minimize hazards. A major component of the design 
phase is to select appropriate safety features to eliminate a hazard and render it fail-safe 
or provide redundancy using backup components.  

To reduce the spread of hazardous materials by workers from the contaminated areas to 
the clean areas, work zones will be delineated at the site.  The flow of personnel between 
the zones will be controlled.  The establishment of the work zones will help ensure that 
personnel are properly protected against the hazards present where they are working, 
work activities and contamination are confined to the appropriate areas, and personnel 
can be located and evacuated in an emergency. 
   

EXCLUSION ZONE 
Exclusion zones will be established at the site for all drilling and excavation activities; 
unprotected onlookers should be located 50 feet upwind of drilling, excavation or soil 
sampling activities.  In the event that volatile organics are detected in the breathing zone 
as discussed later in this section, all personnel within the exclusion zone must don Level 
C protection.  Exclusion zones will also be established during any activity when Level C 
protection is established as a result of conditions discussed later in this section. 
All personnel within the exclusion zone will be required to use the specified level of 
protection.  No food, drink, or smoking will be allowed in the exclusion or 
decontamination zones.  Contact lenses and cosmetics are not permitted on-site. 
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DECONTAMINATION ZONE 
Should it be necessary to establish an exclusion zone, a decontamination zone will be 
utilized.  This zone will be established between the exclusion zone and the support zone, 
and will include the personnel and equipment necessary for decontamination of 
equipment and personnel (discussed below).  Personnel and equipment in the exclusion 
zone must pass through this zone before entering the support zone.  This zone should 
always be located upwind of the exclusion zone.  Personnel and equipment coming 
through this zone will be scrubbed using a brush, water, and soap for appropriate 
equipment, boot covers, and other heavily contaminated surface.  Other equipment will 
be wiped down with a moistened disposable towel until clean.  All disposable PPE will 
be removed and placed in a trash bag. 
 
SUPPORT ZONE 
The support zone will include the remaining areas of the job site.  Break areas, 
operational direction and support facilities (to include supplies, equipment storage and 
maintenance areas) will be located in this area.  No equipment or personnel will be 
permitted to enter the support zone from the exclusion zone without passing through the 
personnel or equipment decontamination station.  Eating, smoking, and drinking will be 
allowed only in this area. 

2. Guard the hazard. Hazards that cannot be eliminated by design must be reduced to 
an acceptable risk level by safety guards or isolation devices that render them 
inactive. 

3. Provide warnings. Hazards that cannot be totally eliminated by design or guarding 
are controlled through using a warning or alarm device. 

Appropriate warning signage is located in the field and the treatment plant.   

4. Provide special procedures or training. When design, guarding, or warnings cannot 
eliminate hazards, subcontractors must develop procedures, training, and audits to 
ensure safe completion of work. Training cannot be a substitute for hazard 
elimination when life-threatening hazards are present. 

All personnel are trained for their appropriate activity.  Task Safety Environmental 
Analysis (TSEAs), also referred to as Activity Hazard Analysis (AHA) are complete 
for each task.  Appendix A is a complete list of TSEAs.  If a task is not covered in 
one the current TSEA a new TSEA will be written. 

Prior to each day’s field activity appropriate the Control of Work policies will be 
implemented.  Appendix C contains details regarding Control of Work.  These 
procedures include TSEA forms and permits..  

5. Provide personal protective equipment. To protect workers from injury, the last 
method in the order of precedence is the use of personal protective equipment, such 
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as hard hats, gloves, eye protection, life jackets, and other protective equipment with 
the understanding that bulky, cumbersome, and heavy personal protective equipment 
is often discarded or not used, rendering this method ineffective without proper 
controls. 

OSHA REQUIREMENTS FOR PERSONAL PROTECTIVE EQUIPMENT 
All personal protective equipment used during the course of the Operations, 
Maintenance, and Monitoring must meet the following OSHA standards: 
  
Type of Protection Regulation Source 
Eye and Face 29 CFR 1910.133 ANSI Z87.1-1968 
Respiratory 29 CFR 1910.134 ANSI Z88.1-1980 
Head 29 CFR 1910.135 ANSI Z89.1-1969 
Foot 29 CFR 1910.136 ANSI Z41.1-1967 
  
ANSI = American National Standards Institute 
 
All individuals wearing a respirator must be fit-tested prior to use in accordance with 
OSHA regulations (29 CFR 1910.1025; 29 CFR 1910.134). 
Air purifying respirators cannot be worn under the following conditions: 
• Oxygen deficiency 
• IDLH concentrations 
• High relative humidity 
• If contaminant levels exceed designated use concentrations. 

Note:  If respiratory protection is used the appropriate respirator usage log(s) must be 
completed and returned to the Office Health and Safety Officer (Appendix B) 
 

6.3 ACTIVITY HAZARDS ANALYSIS – TASK SAFETY ENVIRONMENTAL ANALYSIS 
(TSEA) 

Parsons and its subcontractors are required to conduct an activity hazards analysis, also call Task 
Safety Environmental Analysis (TSEA) for all aspects of the work.  The activity hazards 
analyses consist of the following three steps:  

• Identify the task and break it down into steps. 
• Identify the hazards associated with each step.  
• Identify the specific hazard control measure used for each step in accordance with the 

order-of-precedence method of control. 
The complete versions of TSEAs for the Site are in Appendix A 

Additionally, the US Army Corps of Engineers website contains a library of sample AHAs that 
may be useful on projects.  The Parsons PWeb should also be checked for AHAs and TSEAs.  
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The Project Managers may use uses the following list as a guide in determining the investigation 
and remediation activity hazards analyses for various high-hazard operations and critical tasks.   

• Confined Spaces. Confined space work requires special consideration, evaluation, 
controls and applicable training for the entrant, attendant, supervisor and rescue 
personnel.  Each space should be reviewed for regulatory compliance. 

• Crane Operations. Consider special requirements for operations, maintenance, and 
heavy lifting operation. All lifts must be planned in accordance with the limitations of 
cranes being used.  Critical lift plans are required when two cranes are used 
simultaneously. Crane operator certification is required when the boom length exceeds 
100 feet. 

• Fall Protection.  Fall protection is required when employees are working more than 
six (6) feet above the normal work surface level. Consider how and where ladders, 
scaffold, work platforms, or lifts (including scissors or aerial lifts), roofing work and 
leading edges are used. Evaluate protective measures such as fall protection plans, use 
of personal fall arrest systems, and the work surfaces for slip and fall hazards and 
protection. 

• Field Activities.  Many different types of activities occur in the field from 
excavations, groundwater sampling, soil sampling, liner installation, well installation 
and monitoring, and pump tests. A variety of hazards could be incurred with each 
activity such as biological, slip/trips/falls and lacerations. An activity hazard analysis 
is required for each different field activity to identify the hazards and controls. 

• Field Visit.  When a field visit occurs, it may be before any field activities are taking 
place. However, there may still be hazards present such as walking or driving in fields 
with uneven terrain, poisonous vegetation, etc.  Personal protective equipment such as 
a hard hat and safety glasses, sturdy work boots, long pants, long sleeve shirts and 
sunscreen are necessary. 

• Heavy Equipment Operation. Evaluate the use of heavy equipment in operations 
such as site clearing, grading, drilling and excavation or lifting. Controls should 
include equipment alarms, use of qualified operators, equipment inspections, and any 
specific OSHA regulatory requirements. 

• Material Handling. Consider the size and weight of loads, the equipment to be used, 
how the equipment is set up and protected, and safety and maintenance inspections of 
material handling and rigging equipment. Also consider employee training in the use 
of the equipment or personal body mechanics when engaged in manual material 
handling activities. 

• Material Storage. Consider where materials and equipment will be stored on site. 
Implement measures to protect against chemical spills/releases, fire, vandalism and 
theft of tools, equipment, or materials. Also consider the hazards that may exist for 
workers when they are storing or retrieving those materials.  

• Mobilization/Demobilization. Conduct an initial site inspection for pre-job planning. 
The inspection should cover potential exposures such as the location of electrical lines, 
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underground utilities, nearby structures, traffic conditions, site security needs, public 
exposures general liability, and other potential exposures. 

• Portable Hand and Power Tools. Evaluate the tools to be used and the ways that 
workers are protected from the hazards associated with the use of tools. Consider tool 
maintenance requirements; electrical requirements; the use of ground fault circuit 
interrupters, grounding, extension cords, and tool inspection procedures; and 
employee training and PPE requirements. 

• Process Safety Management. At process sites where highly hazardous chemicals are 
stored or used, comply with special considerations and process safety management 
OSHA regulations.  

• Traffic Controls. Control measures include warning signs, flagmen, traffic stoppage 
and control, and unloading procedures. Internal traffic control plans should include 
ways to restrict the number of vehicles on site, the flow of vehicles accessing the site 
and driving through the site, haul roads, speed controls, subcontractor employee 
parking areas, merging of site traffic with local vehicle traffic, pedestrian controls in 
traffic zones, access by emergency and rescue vehicles and operator controls. 

• Vehicle Operation.  Although driving a vehicle may be second nature to many 
individuals, there are many hazards and controls that need to be identified.  Fatigue 
and distractions are two hazards that many individuals do not think about on a regular 
basis.  Operating off-road vehicles such as an All-Terrain Vehicle (ATV) also require 
training.  

 

Exhibit 6-1 is a sample Task Safety Environmental Analysis (TSEA) form. Exhibit 6-2 shows a 
training record to be completed and kept on file for each activity hazards analysis. 
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Appendix A1 – Model Project Safety Plan (PSP)  

 
 

 
Task Safety Environmental Analysis 

 

Contractor:   Date:   JSA No:  
       Supervisor:   Permit to work required? N Permit No:  
       Location of worksite:   TSEA team members: Name Initials Name Initials 
   

Description 
  

      

       
 

Activity 
List the tasks required to perform the activity in the 
sequence they are carried out. 

Hazards 
Against each task list the hazards that could cause 
injury when the task is performed. 

Risk control measures 
List the control measures required to eliminate or minimize the risk of injury 
arising from the identified hazard. 

Who is 
responsible? 

Write the name of the person responsible 
(supervisor or above) to implement the control 
measure identified. 
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Exhibit 6-2  

Parsons 

Task Safety Environmental Analysis Training Record 

JOB NUMBER  
 
AHA NUMBER  
 
JOB LOCATION  
 
 DATE:  
 
NAME OF TRAINER:  
 
SUBJECTS COVERED:  
 
  
 
  
 
  
 
TRAINING AIDS USED:  
 
  
 
  
 
ATTENDEES (PLEASE SIGN NAME LEGIBLY): 
    
    

    

    

    

    

    

    

    

    

    

    

    

    

    
 
(Use additional sheets if necessary) 
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6.4 SAFETY SYSTEMS ANALYSIS 
GBU Safety Managers use the safety systems analysis for field staff and subcontractors whose 
work requires that they be on site for over six months. The analysis provides management with a 
rating that reflects the safety and health program effectiveness. Appendix B1 to the SHARP 
Management manual provides the program, protocol, and methodology. 

6.5 REMEDIATION SITE INSPECTION 
The remediation site inspection is a protocol designed to identify and correct unsafe acts and 
conditions, as well as recognize safe work practices and accomplishments, in Parsons or 
subcontractors’ scope of work.  The Project Manager or Project Safety Manager should develop 
standard safety checklists appropriate to the work being performed. Exhibit 6-3 is an example of 
a simple checklist to evaluate a project’s status.  Additionally a copy of the “SAFE” audit form is 
located in Appendix B. 

Inspections involve a daily or weekly walkaround of a project site that focuses on safety.  The 
Project Manager or Project Engineer responsible for the work conduct inspections, accompanied 
by the Project Safety Manager as necessary.  Daily walkarounds do not have to be documented, 
but once a week the Project Manager prepares an inspection report using Exhibit 6-3 and 
forwards it to the Project Safety Manager for maintaining in the project file.  Items found to be 
out of compliance must be assigned to the responsible party for corrective action and the 
corrective action tracked to completion.  Subcontractors shall be advised of noncompliance items 
using a Notice of Subcontractor Violation, included as Exhibit 6-4.  

6.6 DAILY SITE WALK CHECKLIST 
Depending on the scope of work, type of activities (i.e. low risk versus high risk) and duration of 
the project, the Project Manager or their designee shall conduct a daily safety site walk using the 
Remediation Safety and Health Inspection Checklist in Exhibit 6-3 to identify problem areas. 
Items found to be out of compliance must be assigned corrective action and the corrective action 
tracked to completion. 



 
 
 

Parsons 
SANBORN PSP 2013 FINAL 050713.DOCX May 7, 2013 
The most current and effective version of this PSP is available and maintained on-line. Printed copies are uncontrolled and may not represent the 
most current version. 
 

6-13 

 

Exhibit 6-3:  Remediation Safety and Health Inspection Checklist 
Project:   Date:   
Inspector:   Time:   
Any items that have been found deficient must be corrected before work or use. 
This checklist includes, but is not limited to, the following: 
 Yes No 
Safe Access and Workspace   
Are safe access and adequate space for movement available for:   
Emergencies   
Work area   
Walkways and passageways   
Are ladders, stairways, and elevators properly located and functioning?   
Is protection provided for excavations and trenches?   
Is overhead protection provided for all areas of exposure?   
Is lighting adequate?   
Planning Work for Safety   
Are employees provided with all required personal protective equipment (PPE)?   
Have other contractors and trades been coordinated with to prevent congestion and avoid 
hazards? 

  

Is air monitoring necessary to determine whether any chemical exposure exists?   
Utilities and Services Identification   
Has the Parsons Drilling Protocol been followed?   
Have all utilities been identified by signs/markout?   
Have high voltage lines been moved or de-energized, or barriers erected to prevent employee 
contact? 

  

Sanitary Facilities   
Is drinking water available?   
Are toilet facilities adequate?   
Work Procedures – Materials Handling   
Is material handling space adequate?   
Is material handling equipment adequate and proper?   
Is material handling equipment in good condition?   
Are workers properly trained to operate equipment and handle hazardous materials?   
 
Comments: 
 
 
 



 
 
 

Parsons 
SANBORN PSP 2013 FINAL 050713.DOCX May 7, 2013 
The most current and effective version of this PSP is available and maintained on-line. Printed copies are uncontrolled and may not represent the 
most current version. 
 

6-14 

 

6.7 SAFETY AND HEALTH ENFORCEMENT 
Parsons and its subcontractors enforce all applicable requirements of OSHA 1910 and 1926 as 
well as EM 385.1, where applicable. In addition, subcontractors must comply with and enforce 
Parsons site requirements.  

Parsons and its subcontractors have written progressive disciplinary systems available for review 
in the respective Human Resources departments. 

6.8 NOTICE OF VIOLATION OF SAFETY AND HEALTH REGULATIONS 
The project has a formal notice of subcontractor violation of safety and health regulations 
program to ensure that violations are issued in an immediately dangerous to life and health 
(IDLH) situation or when the subcontractor repeatedly fails to comply with safety and health 
requirements. 

The notice (Exhibit 6-4) documents poor performance and requires a response from 
subcontractor senior management. The notice contains five distinct levels of discipline, from 
submission of a recovery plan to contract termination. 

6.9 COMPETENT FIRST AID PERSON 
The OSHA Regulations (29 CFR 1910.151 and 1926.50) state the employer shall ensure the 
ready availability of medical personnel for advice and consultation on matters of occupational 
health.  In the absence of an infirmary, clinic, hospital, or physician, that is reasonably accessible 
in terms of time and distance to the worksite (i.e. 4 minutes for activities that can be expected to 
result in an accident involving suffocation, severe bleeding, or other life threatening or 
permanently disabling injury or illness and 15 minutes for other types of injuries), which is 
available for the treatment of injured employees, a person who has a valid certificate in first-aid 
training from the U.S. Bureau of Mines, the American Red Cross, or equivalent training that can 
be verified by documentary evidence, shall be available at the worksite to render first aid.  First-
aid supplies must be accessible for immediate use and be of sufficient size and number to handle 
common first aid incidents. 

The response time for Emergency Medical Services (EMS) when dialing 911 has been determined to 
be 5-10 minutes.  Based on the activities provided in the Scope of Work (Section 2.1) and the list of 
Activity Hazard Analysis (AHA) included in Section 6.4, the project “does not” expect to have an 
accident involving suffocation, severe bleeding, or other life threatening or permanently disabling 
injury or illness.  If EMS cannot respond to the project in less than 15 minutes (or 4 minutes based on 
the statement above), then the project will require at least one individual on site at all times that work 
is being performed to have a valid certificate in CPR and first aid. 
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6.10 PPE PLAN 
 
Project Name: Sanborn-Former Carborundum Facility  
Project Location: Wheatfield, New York  
Project Start Date:   
 
Introduction 
 
The purpose of the Personal Protective Equipment Plan (PPE Plan) is to protect the employees at 
Sanborn from exposure to workplace hazards and the risk of injury through the use of PPE.  

PPE cannot be used as a substitute for engineering, work practice, and/or administrative controls; 
it is used in conjunction with these controls to ensure employee safety and health in all Parsons 
operations. PPE does not eliminate a hazard; if PPE fails, exposure may occur. 
 
Parsons provides PPE when it is determined that PPE use is required to ensure the safety and 
health of our employees and that such use will lessen the likelihood of occupational injury and/or 
illness. PPE is not used for any purpose other than employee protection. 
 
This section addresses general PPE requirements, including eye and face, head, foot and leg, 
hand and arm, body protection, and protection from drowning. Separate programs exist for 
respiratory, fall, and hearing protection.  
 
The Sanborn PPE Plan includes: 
 

• Required PPE 
• PPE selection 
• Use and maintenance of PPE 
 

Required PPE 
PPE cannot be used as a substitute for engineering, work practice, and/or administrative controls. 
PPE is used with these controls to ensure employee safety and health among all Parsons 
operations. PPE does not eliminate the hazard; if PPE fails, exposure will occur. 
 
The following minimum PPE is required for all persons on this project site:  

1. ANSI-approved safety glasses with side shields 

2. ANSI-approved hard hats (company logo recommended) 

3. All-leather, above-the-ankle, lace-up work boots 

4. High-visibility vest or shirt (company logo recommended) 

5. Long sleeved shirt 

6. Long pants 
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7. Ear protection for activities that exceed 85 dBA. 

Employees are required to wear the following PPE for the following jobs on this project. TSEAs 
for each job are available from the safety representative. 

If the work activity requires an upgrade in PPE, work will be stopped and the appropriate PPE 
will be selected.  During the process of selecting PPE this PSP will be updated. 

PPE Selection 
The safety representative selects the appropriate PPE for each potential hazard presented in the 
TSEAs. The superintendent and project manager assist in determining the appropriate PPE. 

Appropriate protection is selected based on an evaluation of the performance characteristics of 
the PPE relative to the task(s) to be performed, conditions present, duration of use and hazards 
and potential hazards identified. 

• PPE must not interfere with work or create additional hazards (e.g., fogged lenses, 
trip hazard, loose materials). 

• All PPE must be of safe design and construction for the work to be performed.  

• Where feasible, PPE provides a level of protection greater than the minimum required 
to protect employees from hazards. 

• If several different types of PPE are worn together, they must be compatible. 

• Consider the fit and comfort of PPE when selecting appropriate items to encourage 
employee use of PPE. Multiple styles and sizes of PPE are available to accommodate 
employees. Select size-adjustable PPE when available (e.g., hard hats, lanyards). 

Consider the chemical resistance properties of the PPE material. 

Use and Maintenance of PPE 

Parsons provides PPE to employees at no cost to the employee if the PPE is required by the 
TSEA or is of a type that would not reasonably or normally be worn away from the workplace, 
(e.g., single use or disposable PPE). 

• The (foreman or supervisor) provides appropriate PPE to employees before the start 
of work.  

• When employees provide their own PPE, Parsons is responsible for ensuring its 
adequacy, including determining that it is maintained in clean and reliable condition. 
The foreman/supervisor reviews any employee-owned PPE at the start of work. 

 
The safety representative determines provisions for cleaning and storing PPE throughout the 
project. The superintendent provides secure storage facilities and personnel to maintain PPE 
accordingly. All PPE must be used and maintained in a clean and reliable condition as described 
below: 
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• Keep face and eye protection clean and in good condition. Cleaning is particularly 
important for eye and face protection: dirty or fogged lenses could impair vision.  

• Disinfect goggles, gloves, respirators, and other protectors that have been previously 
used before they are issued to another employee.  

• If contaminated PPE cannot be decontaminated, dispose of it in a manner that protects 
employees from exposure to hazards.  

• If employees provide their own PPE, the foreman/supervisor must ensure that it is 
maintained in a clean and reliable condition.  

The project manager must ensure that employees use PPE identified for their protection on the 
job: 

• Before and after each use, employees must inspect PPE for defects and to ensure that 
defective PPE is not used. 

• Defective and damaged PPE cannot be used. 
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6.11 AIR MONITORING PLAN DESCRIPTION 
This element of the PSP details the guidelines for air monitoring and sampling of potential chemical 
to employees. This element applies to all Parsons’ personnel and subcontractors working on the 
Former Carborundum Site, Sanborn, NY Project. 

This element does not apply to noise, temperature extremes, asbestos, or lead. For further 
information, refer to CSHM-7, Hearing Conservation, CSHM-35, Asbestos and Lead, and 
CSHM-36, Temperature Extremes. 

This element does not include all regulations for listed hazardous chemicals. 

6.11.1 Definitions 
Term Description 

Action Level Indicates the level of a harmful or toxic substance/activity that requires 
medical surveillance, increased industrial hygiene monitoring, or biological 
monitoring. 

American Conference of 
Governmental Industrial 
Hygienists (ACGIH) 

A professional organization that sets recommended employee exposure 
guidelines called threshold limit values (TLVs). 

Authorized Person Any person authorized by Parsons and required by work duties to be 
present in regulated areas. 

Building Facility Owner The legal entity (including a lessee) that exercises control over 
management and recordkeeping functions relating to a building and/or 
facility in which activities covered by this procedure take place. 

Clean Room An uncontaminated room having facilities for the storage of employees’ 
street clothing and uncontaminated materials and equipment. 

Competent Person One who is capable of identifying existing asbestos or lead hazards in the 
workplace and selecting the appropriate control strategy for asbestos 
exposure, and who has the authority to take prompt corrective measures 
to eliminate them. 

Critical Barrier One or more layers of plastic sealed over all openings into a work area or 
any other similarly placed physical barrier sufficient to prevent airborne 
asbestos in a work area from migrating to an adjacent area. 

Decontamination An area in an enclosed area adjacent and connected to the regulated area 
and consisting of an equipment room, shower area, and clean room, which 
is used for the decontamination of workers, materials, and equipment 
contaminated with asbestos. 

Demolition Wrecking or taking out any load-supporting structural member and any 
related razing, removal, or stripping of asbestos. 

Disturbance Contact that releases fibers from ACM or PACM or debris containing ACM 
or PACM. This term includes activities that disrupt the matrix of ACM or 
PACM, render ACM and PACM friable, or generate visible debris. 
Disturbance includes cutting away small amounts of ACM and PACM, no 
greater than the amount that can be contained in one standard-size glove 
bag or waste bag, in order to access a building component. In no event 
may the amount of ACM or PACM so disturbed exceed that which can be 
contained in one glove bag or waste bag, measuring no more than 60 by 
60 inches. 
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Term Description 
Dose The quantity of ionizing radiation absorbed, per unit of mass, by the body 

or by any portion of the body. When the provisions in this section specify a 
dose during a period of time, the dose is the total quantity of radiation 
absorbed, per unit of mass, by the body or by any portion of the body 
during such period of time. 

Excursion Limit The employer ensures that no employee is exposed to an airborne 
concentration of asbestos in excess of 1.0 fiber per cubic centimeter of air 
(1 f/cc) as averaged over a sampling period of 30 minutes. 

Fiber A particulate form of asbestos 5 micrometers (μ) or longer, with a length-
to-diameter ratio of at least 3 to 1. 

Fume Tiny solid (metal) particles condensed from a vapor, normally in the 
presence of intense heat such as welding, cutting, soldering, or brazing. 

Glove Bag An impervious plastic bag-like enclosure affixed around an asbestos-
containing material, with glove-like appendages through which material 
and tools may be handled. 

Heat Stress The total heat burden to which the body is subjected by both external and 
internal factors. 

High-Efficiency Particulate 
Air (HEPA) 

A filter capable of trapping and retaining at least 99.97% of all 
monodispersed particles of 0.3 μ in diameter or larger. 

Homogeneous Area An area of surfacing material or thermal system insulation that is uniform 
in color and texture. 

Immediately Dangerous to 
Life or Health (IDLH) 

Any atmosphere that poses an immediate hazard to life or poses 
immediate irreversible debilitating effects on health. 

Industrial Hygienist (IH) A professional qualified by education, training, and experience to 
anticipate, recognize, evaluate, and develop controls for occupational 
health hazards. A certified industrial hygienist is accredited by the 
American Board of Industrial Hygienists (ABIH). 

National Institute for 
Occupational Safety and 
Health (NIOSH) 

A federal agency under the Department of Health and Human Services 
CDC. NIOSH sets recommended employee exposure limits called 
recommended exposure limits (RELs). 

Negative Initial Exposure 
Assessment 

A demonstration by the employer that employee exposure during and 
operation is expected to be consistently below the PELs. 
 

Negative Pressure A local exhaust system capable of maintaining a minimum pressure 
differential of minus 0.02 inch of water column relative to adjacent 
unsealed areas. 

Objective Data Information demonstrating that a particular product or material containing 
lead or a specific process, operation, or activity involving lead cannot 
release dust or fumes in concentrations at or above the action level under 
any expected conditions of use.  Objective data can be obtained from an 
industry-wide study or from laboratory product test results from 
manufacturers of lead containing products or materials. The data used 
from an industry-wide survey must be obtained under workplace 
conditions that closely resemble the processes, types of material, control 
methods, work practices, and environmental conditions in the anticipated 
operation. 

Overexposure Employee exposure to a chemical, physical, or biological hazard by means 
inhalation, dermal, or consumption at a level greater than PEL/TLVs.  
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Term Description 
Oxygen-deficient 
atmosphere 

Atmosphere that contains less than 19.5% oxygen by volume (conversely, 
an oxygen-enriched atmosphere contains 23.5% or greater oxygen by 
volume) 

Permissible Exposure 
Limits (PELs) 

Regulatory limits on the amount or concentration of a substance in the air. 
They may also contain a skin designation. PELs are enforceable by the 
Occupational Safety and Health Administration (OSHA).  
Maximum concentration of asbestos that a worker may be exposed to an 
airborne concentration as an 8-hour TWA in excess of 0.1 f/cc. 

PEL/Threshold Limit Value 
(TLV) 

Used as a general acronym in this manual, referring to applicable 
employee exposure limits such as OSHA PELs, ACGIH TLVs, and/or 
NIOSH RELs. May refer to TWA, ceiling, short-term, or action limits, as 
applicable.  

Personnel Monitoring 
Equipment 

Devices designed to be worn or carried by an individual for the purpose of 
measuring the dose received (e.g., film badges, pocket chambers, pocket 
dosimeters, film rings, etc. 

Project Designer A person who has successfully completed the training requirements for an 
abatement project designer established by the governing regulatory 
agency. 

Regulated Area An area established by the employer to demarcate areas in which Classes 
I, II, and III asbestos work is conducted, and any adjoining area in which 
debris and waste from such asbestos work accumulate; and a work area 
within which airborne concentrations of asbestos exceed, or can 
reasonably be expected to exceed, the PEL. 

Removal Taking out or stripping asbestos (ACM or PACM). 
Renovation The modification of any existing structure, or portion thereof, where 

exposure to airborne asbestos may result. 
Restricted Area Any area access to which is controlled by the employer for purposes of 

protection of individuals from exposure to radiation or radioactive 
materials. 

Surfacing Material Material that is sprayed, troweled on, or otherwise applied to surfaces 
(e.g., acoustical plaster on ceilings and fireproofing materials on structural 
members, or other materials on surfaces for acoustical, fireproofing, and 
other purposes). 

Survey An evaluation of the radiation hazards incident to the production, use, 
release, disposal, or presence of radioactive materials or other sources of 
radiation under a specific set of conditions. When appropriate, such 
evaluation includes a physical survey of the location of materials and 
equipment, and measurements of levels of radiation or concentrations of 
radioactive material present. 

Thermal System Insulation 
(TSI) 

ACM applied to pipes, fittings, boilers, breeching, tasks, ducts, or other 
structural components to prevent heat loss or gain. 

Time-Weighted Average 
(TWA) Limit 

Average value of exposure over the course of an 8-hour work shift. Thus, 
a worker may be exposed to a level higher than the PEL for part of the day 
as long as he is exposed to levels below the PEL for the rest of the day. 

Unrestricted Area Any area access to which is not controlled by the employer for purposes of 
protection of individuals from exposure to radiation or radioactive 
materials. 

Vapor The gaseous phase of matter that normally exists in a liquid (or solid) state 
at room temperature. 
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6.11.2 Responsibilities 
Role Responsibility 

Corporate Health and 
Safety 

• Reinforce the need to comply with requirements.  
• Provide structure and training for safety programs. 

GBU Safety Director • Responsible for providing support to ensure the success of project 
exposure control plan.  

• Collect applicable documentation at the close of the project.  
• Review instrumentation requirements and recommend equipment.  
• Provide expertise and guidance necessary to ensure that exposure 

assessments are performed properly.  
Project Manager • Review, approve, implement, and enforce project exposure control 

plan.  
• Designate competent persons to conduct project exposure control plan 

activities.  
• Designate standby employees for IDLH work. 

Records Custodian • Document employee training and maintain training documentation. 
Superintendent • Review subcontractor’s radiation control documentation with 

subcontractor.  
• Facilitate compliance with, and enforce, the project exposure control 

plan.  
Site Safety and Health 
Officer (SSHO) 

• Lead development of, assist in implementation of, and oversee the 
project exposure control plan. 

• Conduct orientations, including details of the project exposure control 
plan, for all Parsons employees. 

• Exchange relevant radiation control and exposure assessment 
documentation with subcontractors.  

• Review subcontractor radiation control documentation and provide 
comments. 

• Coordinate training. 
• Establish procedures for, and oversee, the issue, control, and 

accountability of field safety and health instrumentation. 
• Identify and evaluate potential exposure hazards and determine 

appropriate controls. 
• Monitor program effectiveness. 

Competent Person(s) • Conduct direct-read monitoring.  
• Maintain calibration and routine maintenance of air monitoring 

equipment.  
• Conduct health and safety instrumentation inventory and inspection. 

Standby Employees • Monitor employees in the IDLH area.  
• Implement communication.  
• Initiate rescue duties. 

Radiation Safety Officer 
(RSO) 

• Ensure compliance with radiation protection standards. 
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Role Responsibility 
Radiography Personnel • Demarcate restricted areas.  

• Conduct radiation monitoring surveys.  
• Report radiation incidents. 

Foreman/Supervisor • Confirm that jobs are properly evaluated for exposure hazards and that 
hazards are properly eliminated or controlled.  

• Review exposure hazards and controls with employees during daily 
huddles.  

• Ensure that employees adhere to the exposure control plan. 
Employees • Be knowledgeable of exposure hazards and control requirements.  

• Wear personal sampling equipment as instructed.  
• Report potential overexposures. 

Subcontractors • Comply with Parsons project exposure control plan.  
• Submit subcontractor radiation control documentation.  
• Train subcontractor employees. 

 

6.11.3 Project Exposure Control Plan 
This project exposure control plan is included in the project safety plan in accordance with 
Parsons SHARP Manual, Section 4.  The project manager facilitates implementation and 
compliance with this plan, designating competent person(s) to conduct monitoring, and 
maintenance and calibration of air monitoring equipment. 

6.11.4 Direct-Read Air Monitoring 
The competent person conducts representative direct-read air monitoring to identify any IDLH 
condition, overexposure, or other dangerous condition (e.g., the presence of flammable or 
oxygen-deficient environments) in the following circumstances: 

• Confined space entry 

• Discovery of contaminants other than those previously identified 

• Initiation of a different type of operation (e.g., drum opening as opposed to 
exploratory well drilling) 

 
Direct-read air monitoring will be completed with a PID with an 11.7 ev lamp or FID at a 
minimum.  For confined space entry or any ground breaking activities a three gas meter will also 
be used to monitor for explosive gas levels and oxygen deficient environments.  Measurements 
will be collected continuously while ground breaking activities are taking place or a confined 
space has been entered.  Readings will be documented in five minute intervals.  Situations may 
arise when it is necessary to perform perimeter monitoring around active work areas to determine 
if site operations are impacting air quality in the surrounding community. Such air monitoring is 
identified and described on the Perimeter Air Monitoring Sheet (See CSHM-9-03). Perimeter air 
monitoring is generally performed by: 
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• Establishing background levels by either samples or measurements taken upwind of 
the site 

• Taking representative samples or measurements from locations downwind of the 
operation 

 
6.11.5 Engineering Controls 
Engineering control is the most effective means of controlling atmospheric contaminants in the 
workplace. The ambition of controls is to reach concentrations that are as low as reasonably 
achievable (ALARA) in the following order of precedence: 

• Engineering controls are instituted to limit exposure to hazardous substances, agents, 
and environments within acceptable limits (refer to CSHM-37, Ventilation). 

• When engineering controls are not feasible or are not sufficient to limit exposure to 
hazardous substances, agents, and environments to within acceptable limits, work 
practice controls (e.g., wetting hazardous dusts) are instituted. 

• When engineering or work practice controls are not feasible or are not sufficient to 
limit exposure to hazardous substances, agents, and environments to within 
acceptable limits, PPE programs are instituted in accordance with CSHM-6, Personal 
Protective Equipment; and CSHM-8, Respiratory Protection. 

 
Ventilation systems are designed to prevent contaminants from dispersing into the air or drawing 
through the work area, of dusts, fumes, mists, vapors, and gases in concentrations that could 
cause harmful exposure. 

6.11.6 Monitoring Equipment 
At the SSHO’s request, the GBU Safety Manager recommends arrangements for necessary 
monitoring equipment. 

The designated competent person is responsible for maintenance and calibration of any direct-
read monitoring equipment that is assigned to the project. 

The competent person calibrates the air sampling instruments before and after sampling and 
documents the calibration of direct-read monitors is documented on the Monitor Calibration Log 
(Attachment CSHM-9-04). 

The competent person also conducts quarterly instrumentation inventory and inspections. All 
instrumentation not in the field is inspected, receives routine maintenance, and is calibrated to 
ensure that it is in proper working order and available for use. The competent person records the 
inspection information in a monitoring instrumentation log and includes the date, person 
performing inspection, necessary maintenance performed, repairs required, calibration gas or 
other standard value, instrument response, and any adjustments, if required. Instruments that are 
identified as requiring repairs beyond routine maintenance (e.g., cleaning or replacement of 
consumables) are shipped to a qualified vendor or to the manufacturer for repair. 
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6.11.7 Training 
Provisions for training are included in the project exposure control plan. Subcontractors must 
train for their own employees. 

The SSHO arranges employee training at the time of initial assignment and when a new hazard is 
introduced to the jobsite. This training can be organized and presented to groups or on a work 
area by work area basis, depending on the operation.  

Supervisors brief employees on air monitoring during daily huddles before beginning work.  

At a minimum, the following information and training is provided: 

• Employees conducting air monitoring are trained to use and read the monitors and to 
recognize monitor alarms. 

• Competent persons maintaining air monitoring instruments are trained to calibrate, 
charge, and conduct routine maintenance of the instruments. 

• Employees wearing personal air sampling instruments are informed of instructions to 
comply with air sampling. For example, employees will conduct duties as normal to 
provide a representative sample of exposure. 

 
Using an acceptable training form, the records custodian maintains a record of all training or 
instruction given to employees. 
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6.12 HAZARDOUS MATERIALS HANDLING, TRANSPORTING & SHIPPING 
DESCRIPTION 

This element of the PSP describes Parsons requirements for handling, transportation, storage, 
and disposal of hazardous materials. This element applies to all Parsons personnel and 
subcontractors working on Parsons projects at any location worldwide, regardless of country of 
operation and/or GBU. 

This element is not all inclusive of applicable regulations; it does not address shipping or 
environmental regulations. This element also does not address liquefied petroleum (LP) bulk 
storage or specific hazardous waste regulations. PSM systems are covered in CSHM-14, Process 
Safety Management. 

6.12.1 Definitions 
Term Description 

Bonding The process of connecting two or more conductive objects together by 
means of a conductor. 

Combustible Liquid Any liquid having a flash point at or above 100°F. Combustible liquids are 
designated as Class II and Class III liquids as follows: 
• Class II:  Flash point ≥100°F and <140°F. 
• Class III: Flash point ≥140°F. Class III liquids are divided into two 

groups: 
  Class IIIA: Flash point ≥140°F and <200°F. 
  Class IIIB: Flashpoint ≥ 200°F. 

Daily Toolbox Meeting 
Record 

The documentation describing the activities taking place on site and the 
potential hazards associated with the Site. Includes a “Post Daily Review” 
to incorporate any possible incidences, stop work or first aid occurrences 
throughout the day. Also serves as a “sign-in/sign-out” sheet for workers 
on-site and visitors. 

Flammable Gas A gas that is flammable when mixed with air in concentrations of 13% or 
less by volume in air. 

Flammable Liquid Any liquid having a flash point below 100°F. Flammable liquids are 
designated as Class I liquids, which are divided into three groups: 
• Class IA: Flash point <73°F and boiling point <100°F. 
• Class IB: Flash point <73°F and boiling point ≥100°F. 
• Class IC: Flash point ≥73°F and boiling point <100°F. 

Flammable (Explosive) 
Limits 

The term “lower flammable limit (LFL)” or “lower explosive limit (LEL)” 
describes the concentration of vapor to air below which propagation of a 
flame or an explosion will not occur in the presence of an ignition source. 
The term “upper flammable limit (UFL)” or “upper explosive limit (UEL)” is 
the vapor-to-air concentration above which propagation of flame or an 
explosion will not occur. If a vapor-to-air mixture is below the LFL or LEL, it 
is described as being “too lean” to burn; if it is above the UFL or UEL, it is 
“too rich” to burn. When the vapor-to-air ratio is between the LFL or LEL 
and the UFL or UEL, fires and/or explosions can occur. 

Grounding The process of connecting one or more conductive objects to the ground; 
a specific form of bonding. 
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Term Description 
Inert Gas A simple asphyxiant gas that displaces oxygen in the air necessary to 

sustain life. Inert gases can cause rapid suffocation because of a resultant 
oxygen deficiency. 

Material Safety Data Sheet 
(MSDS) 

The written document that sets forth the specific information about a toxic 
or hazardous substance. 

NFPA Small Compressed 
Gas Cylinder 

A National Fire Protection Association-approved cylinder having a 
maximum water capacity of 1,000 pounds (i.e., 120 gallons) or less. 

Task Safety Environmental 
Analysis (TSEA) 

A written document completed while in the field that outlines the job tasks, 
biological or energy sources, possible hazards, mitigation measures and 
who is considered responsible. 

 

6.12.2 Responsibilities 

Role Responsibility 
Corporate Health and Safety • Reinforce the need to comply with requirements.  

• Provide structure for safety programs and training.  
GBU Safety Director • Responsible for providing support to ensure the success of this 

element. 
• Audit effectiveness of this element.  

Project Manager • Responsible for implementing and enforcing this element. 
Designate person(s) to oversee all storage, handling, and use of 
flammable and combustible liquids. 

Records Custodian • Document employee training and maintain training documentation. 
Superintendent • Facilitate compliance with and enforce this element.  
Site Safety and Health Officer 
(SSHO) 

• Develop, monitor, and assist in implementation of this element. 
• Conduct orientations for subcontractors and new employees. 
• Determine training needs and coordinates employee training. 
• Provide the regulatory expertise to ensure that activities are 

conducted in compliance with the applicable codes, standards, and 
regulations. 

• Ensure that AHAs are conducted to evaluate hazards. 
• Determine PPE requirements in addition to minimum requirements. 

Foreman/Supervisor • Supervise work and enforce this element.  
• Conduct daily safety huddles emphasizing hot work safety. 

Designated Person(s) • Oversee all storage, handling, and use of flammable and 
combustible liquids.  

• Attend tank cars/trucks during load and unload of flammable and 
combustible materials.  

• Conduct inspections of storage areas. 
Employees • Comply with material handling, storage, and transportation 

requirements. 
Subcontractors • Comply with all Parsons requirements.  

• Train subcontractor employees. 
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6.12.3 General Handling 
• Where practical, site personnel will avoid manual material handling tasks. 

• Superintendents ensure that material handling equipment (mechanical and/or 
powered) is available when practical. 

• Instruct site personnel in the proper techniques and practices for manual material 
handling before beginning work. 

• When assigning manual material handling tasks consider personal physical 
limitations that vary among individuals. Take care to not exceed these limitations. 

• When heavy or bulky material is to be moved, evaluate the material handling 
requirements in terms of weight, size, distance, and path of movement. Observe the 
following hierarchy when selecting a means for material handling: 
 
 Eliminate material handling needs by engineering 
 Move by mechanical device (e.g., lift truck, overhead crane, or conveyor) 
 Move by manual means with handling aid (e.g., dolly or cart) 
 Move using safe lifting techniques. Refer to safe lifting procedures in CSHM-

3, Ergonomics. 

• Ensure that material handling devices suit the material handling needs of an activity. 
Provide the proper tools for the job to be performed. 

• Wear PPE as prescribed. 

• In all instances, personnel must seek assistance when performing manual material 
handling tasks that appear to be beyond their physical capabilities. 

• Two or more personnel lifting one item coordinate the movement of materials in 
unison. 

• Use additional planning for such problems as sharp edges, odd sizes of shapes of 
loads, hazards of fragile material, uneven weight distribution, and routes of travel 
while handling material. 

• When using jacks, remove the handles when they are not in use. Jacks must be level 
and set on a firm surface and are operated by hand, not by foot. 

• Do not hoist bagged material, lumber, bricks, masonry blocks, and similar unsecured 
type materials by slings unless they are secured against falling by straps, sideboards, 
nets, or other suitable devices that fully secure the load.  

• Use tag lines to control loads when hoisting materials near personnel, structures, or 
equipment. Exceptions to this requirement can be considered when it is shown that 
use of tag lines creates undue hazards. 
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6.12.4 General Storage 
Handling and storage requirements must be in accordance with product MSDSs (described in 
CSHM-10, Hazard Communication). 

Store materials in a planned and orderly manner to avoid endangering the safety of employees: 

• Do not store materials under overhead power lines. 

• Stack combustible materials securely. Do not allow stacks or piles to exceed 16 feet 
in height. Do not store combustible material within 10 feet of a building or structure. 

• Do not place or store materials so as to interfere with accessways, doorways, or 
hoistways. Ensure that the aisle width is adequate to accommodate the firefighting 
equipment. 

• Maintain a clearance of 44 inches around the path of travel of fire doors. 

• Do not place materials stored inside buildings under construction within 6 feet of any 
hoistway, or inside floor openings, or within 10 feet of an exterior wall that does not 
extend above the top of the material stored. 

• Ensure that driveways between and around combustible storage piles all at least 15 
feet wide and are maintained free of accumulations of material or rubbish. For 
driveways in an open yard, plan for combustible material storage areas. 

• To prevent tripping hazards, each tool must have a designated storage place when not 
in use. Subcontractors will not leave loose tools and materials on stairways, poles, 
ladders, or other elevated locations. 

• Do not allow accumulations of scrap or materials to obstruct accessways and exits. 
Separate material and store it in piles of similar sizes and types. 

• Store and maintain office supplies in neat and orderly piles with similar materials 
stacked together. 

• Do not leave boxes and/or materials unattended on the floor, and do not allow them to 
block access to any area. 

• Do not store or leave loose or light materials on roofs unless they are safely tied down 
or secured. 

• Avoid running hoses, power cords, welding leads, ropes, and other tripping hazards 
across traffic areas. 

• Secure cords, hoses, and leads 7 feet above walkways and work areas. 

• Provide containers for storing or carrying rivets, bolts, and similar items. 

• Ensure that stacks, tiers, and piles are stable and stacked to facilitate safe handling 
and loading. 
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• Stack bagged materials by stepping back the layers and cross-keying the bags at least 
every 10 bags high, except when restrained by walls or partitions of adequate 
strength. 

• Ensure that all nails are removed from reusable lumber before it is stacked for 
storage. Place scrap lumber in containers; do not allow it to accumulate in work areas. 

• Stock brick and blocks on an even, solid surface. 
 

Except for floors or slabs on grade, post the maximum safe load limits in pounds per square foot 
in conspicuous locations in all indoor storage areas. Do not exceed these maximum safe loads. 

Display weight limits prominently on all pallet racks throughout the storage facility. Materials 
stored on pallet racks cannot exceed the recommended weight limits set by the manufacturer. 
Use shrink-wrap or other adequate means to contain all materials stored at or above 84 inches 
from floor level. 

Maintain a clearance of at least 36 inches between stored materials and sprinkler heads. 

Portable fire extinguishing equipment rated 2A40B:C is provided at accessible, marked locations 
in the yard. Portable fire extinguishers are placed so that maximum travel distance to the nearest 
unit does not exceed 100 feet. 

Store, handle, and pile materials with consideration for their fire characteristics, according to 
CSHM-12, Fire Protection: 

• Separate incompatible materials that may create a fire hazard by a distance of at least 
25 feet or isolate them by a barrier having at least a 1-hour fire rating.  

• Pile material to minimize the spread of fire internally and to provide convenient 
access for firefighting. 

• Ensure that portable fire extinguishers have a minimum rating of 2A40B:C and are 
stored at accessible marked locations in the building.  

• Place portable fire extinguishers so that the maximum travel distance to the nearest 
unit does not exceed 75 feet. 

• Do not store flammable liquids, paints, and thinners unless they are required for 
operation. If storage is necessary, keep flammable liquids in a metal cabinet approved 
for storage of flammable liquids. 
 

6.12.5 Compressed Gas Storage 
 

• Store all compressed gas cylinders in an upright position. 

• Secure cylinders by a chain to ensure that they will not be accidentally knocked over. 

• Ensure that storage locations are well ventilated, in accordance with CSHM-37, 
Ventilation. Do not allow ambient room storage temperatures to exceed 125°F. 
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• When rigs are not in use, turn off valves, and bleed down and disconnect hoses, 
remove regulators, and place safety caps on bottles. 

• Ensure that cylinder storage locations are distinctly marked with the names of each 
compressed gas maintained at the location. Post “NO SMOKING — FLAMMABLE 
GAS” signs at all entrances to locations where flammable gases are stored. 

• Ensure that each compressed gas cylinder maintained at a storage location is labeled 
with proper identification of its contents. 

• All cylinders in storage require valve protection caps at all times except when the 
cylinder contents are being dispensed. 

• Ensure that storage locations for oxidizing gas (i.e., oxygen) and flammable gas (e.g., 
acetylene) cylinders maintain a minimum distance of 20 feet to separate the oxidizing 
and flammable gas cylinders. 

• Store cylinder storage areas containing flammable gases to avoid contact with a 
possible ignition source. Walls of the storage area must have a fire rating resistance of 
at least 1 hour, and doors must be in accordance with NFPA 80. 

• Heat flammable gas storage areas by indirect means (i.e., steam or hot water). 

• Electrical equipment within a flammable storage area must be in accordance with 
CSHM-24, Electrical, and NFPA 70. 

• Ensure that portable fire extinguishers consisting of carbon dioxide and/or dry 
chemical are available at the storage locations. 

6.12.6 Compressed Gas Transportation 
• When transporting gas bottles, securely mount them in a rack.  

• Do not roll, slide, or drag compressed gas cylinders from one location to another. Do 
not roll cylinders onto a forklift. 

• If cylinders are to be hauled by a powered vehicle, secure them in a vertical position. 
Do not use chokers to haul cylinders. 

• Use only an approved handtruck to transport cylinders. 

• Before moving any cylinders, remove all pressure regulators and install valve 
protection caps. 

• Do not hoist compressed gas bottles by a sling. 

• Do not use protective caps to lift cylinders. 

6.12.7 Compressed Gas Handling 
• Before using a compressed gas cylinder, inspect all cylinder connections, hoses, 

valves, regulators, and torches. All connections must be tight with no leaks. Do not 
use damaged and/or deteriorated cylinder, valves, couplings, hoses, etc. 
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• Do not lubricate compressed gas-cylinder valves, couplings, hoses, etc., or allow 
them to come into contact with oil and/or grease. Ensure that regulators are kept free 
of oil. Do not place cylinders of compressed gases in areas where there may be oil 
and/or grease; do not handle these cylinders with oily and/or greasy hands. 

• If the contents of a compressed gas cylinder are depleted, fully close the cylinder 
valve and reinstall the valve protection cap. Mark the cylinder tank appropriately with 
an “EMPTY TANK” sign and store the tank in a secured upright position. 

• Tag cylinder valve leaks and remove leaking cylinders from service. If a fuse plug 
leaks, leave the cylinders in service and apply tags stating “DO NOT USE.” 

• Do not use compressed gas cylinders in areas where the cylinder tank may come in 
contact with any sparks or flames. 

• Compressed gases contained within a cylinder are under extremely high pressure. 
Therefore, whenever gas is to be withdrawn from a cylinder, use pressure-reducing 
valves. Under no circumstances is gas to be removed from a cylinder without the use 
of a pressure-reducing valve. 

• When opening cylinder valves, point the gas outlets away from the user and any other 
facility personnel standing in the immediate usage area. 

• Open all cylinder valves slowly using only approved wrenches for the cylinder as 
provided by the supplier. When using a compressed gas cylinder, ensure that the 
operating wrench remains on the cylinder valve at all times. 

• After each use of a compressed gas, fully close the cylinder valve and slowly purge 
all gas remaining in the regulator valve. Remove the regulator valve, install, the 
cylinder valve cap, and remove the cylinder tank from the work area and return it to 
its proper storage location. 

• Use cylinder trucks to secure cylinders in a vertical position while in use. 

• Ensure that cylinders are never placed where they can become part of an electrical 
circuit. 

• Keep cylinders away from actual work so that no sparks, hot slag, or flame can reach 
them. If cylinders cannot be isolated, provide fire-resistant shields for them. 

• Use flashback safety valves on all lines at the gauges. Torches must have flashback 
protection built into the torch body or check valves between hose and torch. 

6.12.8 Flammable and Combustible Liquid Storage 
• The project manager designates a qualified person to oversee all storage, handling, 

and use of flammable and combustible liquids in accordance with NFPA 30. 

• Smoking is prohibited within 50 feet of areas used for flammable and combustible 
material storage and handling. Use signs to designate no smoking areas. 
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• Only approved containers and portable tanks may be used to store flammable and 
combustible liquids: 

 
 Use approved metal safety cans for flammable liquids in quantities greater 

than 1 gallon. 
 For quantities of 1 gallon or less, use only the original container or approved 

metal safety cans. 
 Label containers in accordance with CSHM-10, Hazard Communication. 

• Lubricating, linseed, and motor oils in small quantities need not be stored in safety 
cans. However, never store these oils in open containers (e.g., cans or buckets), and 
always tag, label, or otherwise indicate the contents on the outside of each container. 

• Do not store flammable or combustible liquids in areas used for exits, stairways, or 
normally used for the safe passage of people. 

• Store flammable and combustible liquids in excess of 25 gallons in an acceptable or 
approved cabinet meeting the requirements of the governing regulatory agency.  
 Do not store more than 25 gallons of flammable/combustible liquids in a room 

outside of an approved storage cabinet. 
 Label storage cabinets in conspicuous lettering: “FLAMMABLE — KEEP 

FIRE AWAY.” 
 Do not store more than 60 gallons of flammable liquids or 120 gallons of 

combustible liquids in any one storage cabinet. Do not locate more than three 
cabinets in a single storage area. 

• Store large containers (55-gallon drums) of oils or solvents outside in specially 
designed and diked areas. 

• For storage of flammable and combustible liquids outdoors, containers (no more than 
60 gallons each) cannot exceed 1,100 gallons in any one pile or area. Separate piles or 
groups of containers by a 5-foot clearance and a distance of 20 feet from any building 
or structure. 

• Within 200 feet of each pile of containers, provide a 12-foot-wide access way to 
permit approach of fire control apparatus. 

• Grade the storage area to divert possible spills away from buildings or other 
exposures, or surround it by a curb or earth dike at least 12 inches high. When curbs 
or dikes are used, make provisions to drain off accumulations of groundwater or 
rainwater, or spills of flammable or combustible liquids. 

• Take precautions to prevent the ignition of flammable/combustible vapors. Sources of 
ignition include: 
 
 Cutting and welding 
 Frictional heat 
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 Hot surfaces 
 Lightning 
 Open flames 
 Radiant heat 
 Smoking 
 Spontaneous ignition, including heat-producing chemical reactions 
 Static, electrical, and mechanical sparks 

• To prevent accumulation of static charge, ensure that containers are electrically 
bonded and grounded according to CSHM-24, Electrical. 

• Locate at least one portable fire extinguisher (with a rating of no less than 20-B units) 
between 25 and 75 feet from any flammable/combustible liquid storage area located 
outdoors. 

• Provide ventilation to prevent vapor accumulations in enclosed chemical storage 
areas in accordance with CSHM-37, Ventilation: 
 
 Vapors released by solvents without adequate ventilation will be explosive if 

concentrated in sufficient volume in closed or restricted areas. 
 Where flammability is not of concern, inhalation toxicity protection can be 

afforded by breathing air equipment, in accordance with CSHM-8, 
Respiratory Protection. Skin contact, skin absorption, and oral ingestion 
protection must be considered as part of the protection ensemble. 

• Employees must guard carefully against any part of their clothing becoming 
contaminated with flammable or combustible fluids. Employees cannot continue 
work if their clothing becomes contaminated; they must remove or wet down the 
clothing as soon as possible. 

• Hot work such as welding, cutting, and brazing operations, use of spark-producing 
power tools, and chipping operations is permitted only under the conditions of a hot 
work permit, in accordance with CSHM-28, Welding, Cutting, and Brazing. 

• Tank cars/trucks must be spotted and not loaded or unloaded until brakes are set and 
wheels chocked, precautions are taken against fire or other hazards, and cars/trucks 
are properly bonded and grounded. Tank cars/trucks must be attended by a designated 
person during loading or unloading. 
 

6.12.9 Explosives Transportation, Handling and Disposal 
Explosives are not expected to be transported, handled or disposed of on Site. 

6.12.10 Periodic Inspection 
Superintendents and supervisors notify the project manager of any non-routine storage and 
handling during the 2-week look-ahead. The project manager adds the work to the schedule. The 
project manager ensures that storage areas are inspected at least weekly. 
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6.12.11 Training  
Parsons trains employees in the proper handling and storage procedures to be used on the 
worksite. Subcontractors must train their own employees. 

The SSHO arranges employee training at the time of initial assignment. Supervisors are 
responsible for identifying additional employee training needs during risk mitigation planning 
(2-week look ahead) in accordance with the SHARP Manual. Training can be organized and 
presented to groups or on a work area by work area basis, depending on the operation.  

Employees are trained in safe lifting techniques in accordance with CSHM-3, Ergonomics. 

Additional retraining is conducted whenever there are deviations from, or inadequacies in, the 
employee’s knowledge or use of proper procedures. The retraining re-establishes employee 
proficiency and introduces new or revised control methods and procedures, as necessary. 

Using an acceptable training form, the records custodian maintains a record of all training or 
instruction given to employees. 
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Exhibit 6-4 – Notice of Subcontractor Violation of Safety and Health Regulations  

Parsons  

Notice of Subcontractor Violation 
of Safety and Health Regulations 

 Date:  
Contractor Name:   
Address:   

   

   

Attention:   

 
This letter officially notifies you that you have been found to be in violation of the following Safety Regulations:  
  
on (date) ____________________, by  . 
 

Confined Space Entry  Lockout/Tagout  Hot Work  
Personal Protective 
Equipment  

Knowledge of the 
environment  

Awareness of warning 
alarms  Evacuation routes  Back-up Alarms  

Assembly locations  Fall Protection  Scaffolding  
Environmental/Hazardous 
Material Storage  

Trenching  Safe Work Practices  Security Practices    

Other:   

  

  

This/These violations occurred at the following locations:   

  

at the following times______________________________ and dates   

The name of the employees was/were   

 under the supervision of . 
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Parsons 

Notice of Noncompliance with Safety and Health Regulations 

Under conditions of this enforcement procedure check all items that apply: 
 
_____ 1. You are being notified of this violation and should take corrective action to prevent a reoccurrence. The corrective 

action shall be documented to the Parsons Construction Management representative immediately. 
 
_____ 2. You must submit a plan for compliance to your Parsons Construction Management representative and the 

Construction Safety Manager within two days of receipt of this letter. The compliance plan must include the means 
or methods of compliance and the date that the requirements for compliance will be completed. Once compliance 
has been achieved, a follow up letter must be sent to the Parsons Construction Management representative and 
Construction Safety Manager. Failure to comply will result in disciplinary action against your Company. 

 
_____ 3. You are required to review the stated procedures with your Parsons Construction Management representative. 

Work may not commence on the site until the review is complete and the Subcontractor responds formally that the 
procedure is understood and will comply. 

 
_____ 4. You are required to review the stated procedures with your Parsons Construction Management representative. 

Work may not commence on the site until the review is complete and you must confirm formally the disciplinary 
action to be taken against the supervisor and employees. 

 
_____ 5. All work on the site will stop until the Parsons Construction Management representative reviews all the facts with 

the Subcontractor and determines if the contract between the parties will be terminated. 
 
 
       Sincerely, 
 
 
 
 
 

___________________________  
 Parsons Representative 
 
 
cc: Issuing Construction Manager Representative 
 Job File 
 GBU Safety Manager 
 Project Manager 
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SECTION 7 – SAFETY TRAINING  

7.1 PROJECT SAFETY ORIENTATION 
The Parsons Project Manager, Project Engineer, or Project Safety Manager conducts the site-
specific orientation for all new Parsons staff and subcontractor management personnel.   

The Orientation takes approximately one hour to complete and consists of applicable owner, 
Parsons, and regulatory reference material, including: 

• Owner – Contractor Safety Program and Manual of Safety Regulations Handbook 
and security requirements 

• Applicable OSHA 1910 General Industry and 1926 Construction Regulations and 
others as required 

• Parsons applicable requirements, including items covered in Section 4.2 

• Subcontractor requirements 
 

All visitors must receive a brief orientation as described in Section 4.2, and be escorted by the 
Project Manager, Project Engineer, Project Safety Manager or a designee familiar with the 
potential hazards on the project.  

Subcontractors must conduct similar orientations for their staff and craft employees and must 
document all orientations using the Employee/Subcontractor Training Acknowledgement and 
sample form (Exhibit 7-1). The Project Manager maintains the orientation documents and 
acknowledgement forms.  

7.2 PARSONSU SAFETY MODULES AND START TRAINING – ZERO INCIDENT 
TECHNIQUES 

Consistent with Parsons corporate initiatives in safety training, the Project Manager will identify 
all applicable personnel (i.e. managers, engineers and supervisors, including subcontractor 
personnel), that shall be current in the completion of safety modules on ParsonsU and that should 
receive START training to further Parsons’ goal of zero incidents 

The GBU and Division Safety Manager serve as the certified trainers for periodic START 
training sessions for new personnel.  They should be contacted if personnel need to receive 
training. 

7.3 DAILY TOOLBOX SAFETY MEETINGS  
Parsons and its subcontractors conduct daily toolbox safety meetings at the beginning of each 
week. These meetings include topics relevant to upcoming work and may include reviews of 
recent incidents on the project. The Project Manager is responsible for the toolbox safety training 
content and documenting and retaining attendance records using Exhibit 7-2.. 
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7.4 ACTIVITY HAZARDS ANALYSIS TRAINING 
When the activity hazards analysis is complete, the Parsons Project 
Manager/Engineer/Supervisor or subcontractor conducts a training session with all employees 
involved with the analyzed task. The training may be informal and at the site where the task is 
performed. Employees should be given an opportunity to provide input regarding task steps, 
hazards identified, and appropriate control measures. 

The Project Manager documents and maintains the activity hazards analyses using Exhibit 6-2.   

7.5 REGULATORY TRAINING PROGRAMS 
OSHA regulations require specific training in certain circumstances. Based on the scope of work 
and meetings with regulatory officials, the following training topics are provided on the project: 

• Hazard Communication – as per 29 CFR 1910.1200 

• General – all workers engaged in activities which are potentially exposed to 
hazardous substances and health hazards must be trained to meet 1910.120(e)(1).  
Annual 8-hour refresher training as per 29 CFR 1910.120(e)(3) is required for 
workers and supervisors must be trained to meet 29 CFR 1910.120(e)(4). 

• CPR/AED/First aid – provided to personnel based on project activities identified in 
the Scope of Work (i.e. life threatening) and EMS response time (i.e. less than 15 
minutes).  See Section 6.9. 

• Powder-operated hand tools 

• Gas welding and cutting 

• Confined space entry – Supervisor must be trained to meet 29 CFR 1926.651(j). 

• Lockout/tagout – as per 29 CFR 1910.147. 

• Excavation/trenching – as per 29 CFR 1926.651. 
 

The Project Manager determines the necessary training and coordinates the training with the 
Project Safety Manager. (See SHARP Management Manual Section 8 for further details.) 

7.6 OSHA OUTREACH PROGRAMS 
When applicable, the project may use qualified instructors and online courses to conduct OSHA 
10-hour construction safety training.  If applicable, supervisory staff must complete the 30-hour 
course.  Depending on the scope of work, similar requirements may be included in all 
subcontracts.  Participants successfully completing the course receive a certificate of completion 
from OSHA. 
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7.7 SPECIALIZED TRAINING AND ORIENTATIONS  
Project personnel receive specialized training on client rules and requirements as well as the 
unique tools, equipment, and procedures used to perform the work. The project budget includes 
funding for the following training: 

Description Attendees Schedule 
General rules and safety 
requirements 

All workers assigned to the site Half-hour training session, provided to new 
employee on the first day of work at the site. 
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Exhibit 7-1  

Parsons  

Employee/Subcontractor Training Acknowledgement 

Name of Trainer:   

Training Subject:   

Training materials used:   

Name of employee:   

Date of hire/assignment:   

I,                                                          , hereby certify that I have received training as described above in the following areas: 
 

• Names of personnel responsible for site safety and health. 

• Safety, health or other hazards at the site. 

• The proper use of personal protective equipment. 

• The potential occupational hazards in general in the work area and associated with my job assignment. 

• Work practices by which a worker can minimize risks from hazards. 

• Safe use of engineering controls and equipment on the site. 

• Acute effects of compounds on the site. 

• Decontamination procedures. 

• General safety requirements indicate the safe work conditions, safe work practices and personal protective equipment 
required for my work. 

• The hazards of any chemicals to which I may be exposed and my right to information contained on material safety data 
sheets for those chemicals, and how to understand this information. 

• My right to ask questions, or provide any information to the employer on safety either directly or anonymously without 
any fear of reprisal. 

• Disciplinary procedures the employer will use to enforce compliance with general safety requirements. 

I understand this training and agree to comply with general safety requirements for my work area. 
 
 
 
 

 
 

 
 

 
 

 
Employee Signature 

 
 

 
Date 
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Exhibit 7-2 - Safety Meeting Sign-In Sheet 
Safety Meeting Presenter: _______________________________ Date: __________________ 
Current Weather Conditions:  
 
Temperature (oF) = _____ Wind Direction = _______  Wind Speed = _________  
Clear - Sunny – Cloudy – Rain - Snow Forecast = _________________________________ 
Current Site Conditions (circle as appropriate):   
 
Dry - Wet - Muddy - Frozen - Snow Covered - Other (describe) __________________________ 
 
1. Incidents or Injuries to report from Previous Day Activities:  No ⁭  Yes ⁭ - explain below: 
______________________________________________________________________________ 
 
2. Safe and/or At-Risk Observations from Previous Day Activities:________________________ 
 
______________________________________________________________________________ 
 
3. Activities Taking Place Today: __________________________________________________ 
 
______________________________________________________________________________ 
 
3. Anticipated Hazards: __________________________________________________________ 
 
______________________________________________________________________________ 
 
4. Engineering Controls-Work Practices-PPE to Protect Against Hazards: __________________ 
 
______________________________________________________________________________ 
 
5. Additional Safety Topic or Comments: ____________________________________________ 
 
 

PRINTED NAME SIGNATURE COMPANY LAST 4 DIGITS 
OF SS # 
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SECTION 8 – RECORDKEEPING AND POSTING  

Parsons and its subcontractors must comply with the recordkeeping requirements of OSHA, 
Owner, Parsons Corporation, and this safety program, including: 

• OSHA 300 logs 
• Medical treatment and follow-up 
• Cranes 
• Heavy equipment inspection logs 
• Fall protection 
• Training 
• Inspections 
• Audits 
• Others as required 

 
The Project Manager is the official record keeper for files relating to Parsons employees. Each 
subcontractor maintains its files. 

The project displays OSHA posters in conspicuous places as required by OSHA, including one 
poster on the main bulletin board located in the treatment plant office.  The OSHA 300 log for 
the project or the GBU shall be posted from February 1 – April 30 of each calendar year. 
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SECTION 9 – SAFETY AND HEALTH REQUIREMENTS  

9.1 SAFETY AND HEALTH REQUIREMENTS 
Table 9-1 represents OSHA, owner, and Parsons corporate regulations and requirements 
applicable to the project. Based on the most recent risk assessments, Parsons Project Manager 
and Project Safety Manager update the listed topics periodically. Training and other 
requirements are updated in this PSP as required by changes to Exhibit 9-1. 

Parsons and its subcontractors are individually responsible for training their respective 
employees and for complying with all project requirements. Failure to comply could lead to 
disciplinary actions against Parsons employees and subcontractors or their employees. 

Exhibit 9-1 – Competent Person and Job Safety Analysis Requirements 
 

Safety and Health Requirement 
OSHA 

Regulation 
EM 385-1-1 
Regulation 

Competent 
Qualified 

Person-Supv 
Training 
Required 

AHA 
Required 

1. General Safety & Health 1926.20 01.A Yes N/A N/A 
2. Safety Training 1926.21 01.B.01 Yes N/A N/A 
3. Confined Spaces 1910.146; 1926.21 06.01 Yes; Supv N/A N/A 
4. Confined Space Permit System 1910.146 06.01 Yes N/A N/A 
5. First Aid and Medical 1926.23, 50 03.A Yes N/A N/A 
6. Fire Protection and Prevention 1926.24, 150-155, 352 09.A Yes N/A N/A 
7. Housekeeping 1926.25 14.C N/A N/A N/A 
8. Illumination 1926.26, 56 07.A Recommended N/A N/A 
9. Sanitation 1926.27, 51 02.A N/A N/A N/A 

10. Personal Protective Equipment 1926.28, 95-98, 100-107 05.A Yes N/A N/A 
11. Acceptable Certifications 1926.29  Yes N/A N/A 
12. Incorporation by Reference 1926.31 Preamble N/A N/A N/A 
13. Emergency Employee Action Plans 1926.35 01.E Recommended N/A N/A 
14. Noise Exposure 1910.95; 1926.52 05.C Yes N/A N/A 
15. Radiation Protection 1926.53, 54  Yes N/A N/A 
16. Gases, Vapors, Dusts and Mists 1926.1926.55  Yes N/A N/A 
17. Ventilation 1926.57, 353  Recommended N/A N/A 
18. Hazard Communication 1926.59 1.B.06 Yes N/A N/A 
19. Process Safety Management 1910.119; 1926.64  Yes N/A N/A 
20. Hazardous Waste Operations and 

Emergency Response 
1910.120; 1926.65 28.A Yes 

Supv – 8 hr 
Yes Yes 

21. Accident prevention signs and tags 1926.200 08.A N/A N/A N/A 
22. Signaling 1926.201 08.B Recommended N/A N/A 
23. Barricades 1926.202  N/A N/A N/A 
24. Material Storage 1926.250 14.B N/A N/A N/A 
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Exhibit 9-1 – Competent Person and Activity Hazards Analysis Requirements (Cont'd) 

Safety and Health Requirement 
OSHA 

Regulation 
EM 385-1-1 
Regulation 

Competent 
Qualified 
Person 

Training 
Required 

AHA 
Required 

25. Rigging 1926.251 15.A Yes N/A N/A 
26. Waste Disposal 1926.252 14.D Yes N/A N/A 
27. Tools 1926.300-307 13.A N/A N/A Yes 
28. Gas Welding and Cutting 1926.350 10.A Recommended N/A N/A 
29. Arc Welding 1926.351 10.E Recommended N/A N/A 
30. Electrical 1926.400-415 11.E Yes N/A N/A 
31. General Electrical 1926.416 11.A Yes N/A N/A 
32. Lockout Tagout 1910.147; 1926.417 12.A Yes N/A N/A 
33. Lockout Tagout Permit System 1910.147 12.A Yes N/A N/A 
34. Maintenance of Electrical Equipment 1926.431 11A Yes N/A N/A 
35. Environmental Deterioration of Electrical 

Equipment 
1926.432  Yes N/A N/A 

36. Batteries/Battery Charging Equipment 1926.441 11.E N/A N/A N/A 
37. Scaffolding 1926.450-454 22.A Yes N/A N/A 
38. Aerial Lifts 1926.453 22.J and K Yes N/A N/A 
39. Fall Protection 1926.500-503 21.A Yes N/A N/A 
40. Cranes, Derricks, Hoists, Elevators and 

Conveyors 
1926.550 16.A Yes N/A N/A 

41. Motor Vehicles, Mechanized Equipment 1926.600-603 18.A Yes Yes Yes 
42. Powered Industrial Trucks (forklifts) 1910.178  Yes N/A N/A 
43. Site Clearing 1926.604 31.A N/A N/A N/A 
44. Marine Operations and Equipment 1926.606 16.F Yes N/A N/A 
45. Excavations 1926.650-652 25.A Yes N/A N/A 
46. Excavation Permit N/A N/A Yes N/A N/A 
47. Concrete and Masonry Construction 1926.700-706 27.A Yes N/A N/A 
48. Steel Erection 1926.750-761 and 

SENRAC 
 Yes N/A N/A 

49. Underground Construction 1926.800 26.A Yes N/A N/A 
50. Caissons 1926.801 26.H Yes N/A N/A 
51. Cofferdams 1926.802  Yes N/A N/A 
52. Compressed Air 1926.803 26.I Yes N/A N/A 
53. Demolition 1926.850-860 inclusive 23.A Yes N/A N/A 
54. Power Transmission and Distribution 1926.950-960 inclusive 11.H Yes N/A N/A 
55. Rollover Protective Structures; Overhead 

Protection 
1926.1000-1003 inclusive  N/A N/A N/A 

56. Stairways and Ladders Scope 1926.1050 21.A N/A N/A N/A 
57. S/L General Requirements 1926.1051  Yes N/A N/A 
58. Stairways 1926.1052 21.E Recommended N/A N/A 
59. Ladders 1926.1053 21.D Yes N/A N/A 
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APPENDIX A TASK SAFETY ENVIRONMENTAL ANALYSIS 

 



TASK SAFETY ENVIRONMENTAL ANALYSIS 

Document Control Number____________________________ Page   of    

Date Form Completed:  Person Competent in hazard recognition: 

Work Location: Person Competent in the TSEA process: 

State the Job:  Member of workforce participating in the TSEA: 
Definition of a Hazard:  The potential for an uncontrolled release of, or unwanted contact with, a biological or energy source. 

Activity/Sequence of Job Tasks 
 
List all tasks required to perform a job 
in the sequence they are carried out. 
 
NOTE:  IF a valid and accurate TSEA 
or SOP already exists in an acceptable 
format that meets RM requirements for 
hazard recognition and participation, 
then simply note below and attach it to 
this form and the signature page. 

 
Energy  

or 
 Biological Sources

 
(circle all that apply) 

What would be the result of 
exposure to a biological or energy 
source? (e.g., slip, trip, fall, 
exposures, electrocution, injury, 
death, etc.). 
 
How, where, or when could an 
uncontrolled release or unwanted 
contact with a biological or energy 
source occur? 

 
Environmen
tal Impacts 

 
Could there 
be a release 
to the air, 
soil or 
water?  Will 
a waste be 
generated? 

Energy/Biological/Waste Management Plan
 

Eliminate-Control-Protect 
 

Risk Control Measures 
 

List control measures required to eliminate, 
control or protect against unwanted contact with 
an uncontrolled biological or energy source to 
minimize the risk of injury or environmental 
impact. 

 
Who is 

responsible? 
 
Write the name 
of the person 
responsible for 
implementing 
the control 
measure 
identified. 

 Motion 
 
Chemical 
 
Electrical 
 
Biological 

Gravity 
 
Radiation 
 
Heat/Cold 
 
Pressure 

    

 Motion 
 
Chemical 
 
Electrical 
 
Biological 

Gravity 
 
Radiation 
 
Heat/Cold 
 
Pressure 
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B1 – Daily Field Report 



Date:___________________
DAILY FIELD REPORT

Page  ______ of ______

Yes: No:
Incident Report Submitted? Yes: No:

Job Name:
Job Number: Weather

Client: Temperature
Client Contact: Time/Hours
PRISM Project:

On-Site:
Name Company Position

Company Equipment/Vehicle Quantity

AIR MONITORING:

Equipment Hazards/Chemicals

SUMMARY:

Notes: *  Light: personal/rental cars (<3.5 tons) mileage      Heavy: Equipment/Machinery (>3.5 tons) mileage

Exceeded Actions 
Levels/ Permissable 

Exposure Limits     
Yes             No

Parsons Contact:

Were there any incidents or near miss incidents?

Total Mileage*             
Light               Heavy       

Total Field Hours

PPE Level 
(D,MD,C,B,A)

Model/Type

Activity

Entered into PARCOMM and BP forms
DFR:__________________
(initials)

J:\Hydrocarbon H&S plan\TEMPLATE FOR SITE SPECIFIC H&S PLAN\BP\Daily Field Report form\DFR r0.xls

parsons
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DAILY FIELD REPORT INSTRUCTIONS 

Daily Field Report 
The Daily Field Report (DFR) is intended to provide a means of reporting data outside of the 

field logbook in a precise and organized manner.  Any field notes must include a DFR and be routed 
to file as normal.  The DFR is designed to facilitate monthly project reporting by initiating up to 
date record keeping. 

The DFR will be maintained by the Field Team Leader (or their designee).  The procedures for 
completing the DFR are described below.  

1. Indicate if incident(s) or near-miss(es) occurred on-site (e.g., yes, no) including:  

• Light or heavy vehicle incidents; 

• OSHA incidents: any unplanned or unexpected event including first aid cases, 
personal injuries requiring medical treatment, property damage, or environmental 
release; and 

• Near-Miss Incidents (NI): an incident that has the potential for personal injury, 
property damage, or environmental release, but does not occur. 

Note:  Parsons and BP procedures must be followed when reporting incidents in 
accordance with the Parsons BP Program and site-specific Health, Safety, Security, 
and Environmental Plans and as described herein.  An incident is any unexpected or 
unplanned event including near-misses, personal injuries, property damage, or 
environmental releases.  Personal injuries involving medical treatment and incidents 
resulting in more than $1,000 will be verbally reported and submitted on the PWeb 
within four hours.  Specifically, the Field Team Leader will verbally notify the Program 
Manager, the Project Manager, and the Safety Manager within four hours and will enter 
the incident information on the PWeb (PARCOMM home page) using the Online Safety 
Reporting System.  Additionally, an incident investigation report will be completed to 
identify root causes and corrective actions to prevent recurrence.   

BP requires that all incidents/accidents be reported within one hour to the HSSE 
Manager, Regional Manager, and the EBM/HSSE Coordinator and a report completed 
within 24 hours by the Regional Manager.  Additionally, and investigation and root 
cause analysis must be completed within 10 days of the incident and a final report 
submitted within 30 days.  For near misses, BP requires that the Project Manager notify 
the BP Regional Manager within 72 hours.  The Regional Manager will be responsible 
for completing a HSE Incident or Near Miss Report with relevant investigations within 
14 days of the incident.  Parsons and BP incident reporting forms are available in the 
HSSE Plan for Parsons BP Program Site Operations and in Livelink. 

2. Complete general information:  

• Date (e.g., Wednesday, March 3, 2005, Wed, 3/03/05); 

• Job name (e.g. BP 04808 SOM & Wilson Mills); 

• Job number (e.g., 441247.05210); 

• Client (e.g., BP Remediation Management); 
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• Client Contact (e.g., Bruno Mancini); 

• PRSIM Project (e.g. BP Retail RM) (see attached list); 

• Parsons Contact (e.g., Paul Zahrte); 

• Weather (e.g., overcast, cloudy); 

• Temperature (e.g., ~60oF); and 

• Time/hours: List the total hours that Parsons and/or subcontractors were at the site 
(e.g., 0700-1530). 

3. Record on-site information related to personnel: 

• Name of all on-site personnel and their affiliated company (e.g., Chuck Burkert - 
Parsons, John Doe – Well Drilling Inc).  Include Parsons and subcontractors; 

• Position (e.g., Field Team Leader, oversight); 

• Activity (e.g., abatement); and 

• Hours worked by individuals in field (e.g., 10 hours).  Only subcontractor hours are 
needed.  Parsons hours will be obtained from PRISM by Kelly Miller as long as the 
appropriate Cost Types are utilized by Parsons personnel. 

4. Record information related to equipment and vehicles at the site: 

• Equipment/Vehicle Type – list type of equipment (e.g., backhoe, drill rig) or vehicle 
(e.g., personal car, delivery van). 

• Description – enter equipment/vehicle details (e.g., owner, model, etc.) 

• Quantity is represented as the total for the day (e.g., 3 rental vehicles and 4 
backhoes), even if a unit is on-site for only a portion of the day; and 

• Total mileage reported as light or heavy (e.g., 50 miles). 

o Light miles: personal, rental, or company cars; light trucks; and vans. 

o Heavy miles: equipment and machinery. 

o Equipment and/or machinery arriving and leaving the site: represent the total 
miles as the amount it has traveled to arrive on-site and the total miles it has 
traveled during departure from the site to its next location.  For equipment 
that remains on-site more than one day, “Not Applicable (NA)” applies for 
those days.  

o Parsons employee’s personal, rental, or company vehicles; light trucks, or 
vans: record the total miles for the entire trip, to be reported at the end of the 
work duration or week (which ever comes first).  Use “NA” for days in 
between.  

o Subcontractor’s total light miles will be reported daily. 

 

5. Record  air monitoring performed on-site including: 

• Type of monitoring equipment (e.g., PID, 4-gas, Draeger tubes, etc.); 
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• Chemicals and hazards that were monitored (e.g., O2, LEL, dust, volatiles, etc.); and 

• Action Levels (AL) or Permissible Exposure Limits (PEL) that were exceeded (e.g., 
yes-X or no-X).  The AL or PEL values exceeded will be listed in the summary 
section of the DFR. 

6. Record the level of PPE worn based on the following categories:  

• Level D (D) - work clothes; 

• Level D Modified (DM) - coveralls (e.g. Tyvek); 

• Level C (C) - chemical resistant suit and/or air-purifying respirator; 

• Level B (B) - chemical resistant suit and/or supplied air; and 

• Level (A) -full encapsulating suit with SCBA. 

If an AL or PEL is exceeded, or if PPE above Level D is worn, a Supplemental 
Information Form (Attachment C) must be completed for each Parsons employee.  This 
form includes the employee name, job title, and facility (office location).  The 
Supplemental Information Form will be used to record the chemical exposure (date, 
project, chemical, exposure duration, and chemical concentration) and the Personal 
Protective Equipment (date, project, level of PPE, and length of use).  This form is used 
for evaluation for annual or bi-annual baseline physicals and other Parsons health and 
safety requirements.  

7. Summary:  

• Brief description of the day’s activities; 

• Identify the event that lead to any incidents or near misses for the day; and 

• Record the limits and the exceeded values for any ALs or PELs exceeded during the 
day. 

If more space is required, attach a second DFR form with the continuation of information. 

Once the DFR is completed, a copy must be provided to the designated administrative staff, 
and the original must be routed to the project files with any other field notes as usual. 

PARCOMM and BP Monthly Forms  
On a monthly basis the DFR information will be entered into the PARCOMM Field/Project 

Monthly Report Form and the BP Monthly Hours and Mileage Form by the designated 
administrative staff.  Once completed, the administrative personnel will initial the DFR and route 
each DFR to a designated BP monthly reporting file. 



 
 
 

Parsons 
SANBORN PSP 2013 FINAL 050713.DOCX May 7, 2013 
The most current and effective version of this PSP is available and maintained on-line. Printed copies are uncontrolled and may not represent the 
most current version. 
 

 

B2 – Incident Reporting Guidelines 



PARSONS INCIDENT REPORTING POLICY 
Incidents Reporting Guidelines 
 Incident Definition - any unexpected or unplanned event involving a Parsons’ employee 

or subcontractor.  This includes near-losses, personal injuries, property damage or 
environmental releases.  Issue wallet card on “Incident Reporting Guidelines” from 
LiveLink. 

 Incidents that are known or believed to be life threatening must be verbally reported 
immediately to the PARCOMM: President, Division Manager, Safety Director and 
Human Resource Director. 

 Personal injuries requiring medical treatment and incidents resulting in more than 
$1K costs shall be orally reported within four hours to the Parsons Program Manager, 
Project Manager and Safety Manager, and entered into the Online Safety Reporting 
System (PWeb – PARCOMM Home Page). 

 Near-misses, first aid cases and other incidents resulting in less than $1K costs shall 
be reported within 24 hours to the Safety Manager (Greg Beck) and entered into the 
Online Safety Reporting System on the PWeb (PARCOMM Home Page). 

 An incident investigation report must be completed within 72 hours to determine 
root causes and corrective actions to prevent recurrence.  Procedures for completing an 
incident investigation report can be found in the SHARP Manual – Section 14.4.  

Oral Reporting:  A listing of phone numbers is provided below.  Reporting is to be done 
immediately after tending to the first response of the incident by the responsible party.  
Assistance will be requested by the Parsons staffer initiating the incident reporting to facilitate 
the notification and documentation process.  In order of communication (starting at the top of 
the list and working down as directed): 

1. Greg Beck  908-887-1973 cell PARCOMM Safety Manager (Env.  Div.) 
      (Bill Bradford              Parsons Program Safety Mgr  (315) 546-5146 cell) 
2.   Anthony Miller           704-558-4386 [(704) 264-6159 cell] PARCOMM Safety Director  
3. Peter Marrocco (905) 944-8877  PARCOMM Division Manager 
4. Debra Fiori  (704)558-4008 PARCOMM Human Resources 
5. Mike Walsh  (704)307-6924 PARCOMM President 

In the event none of the aforementioned people cannot be reached, please call the following 
phone numbers. 

PARSONS Emergency Contact Numbers: 
US/Canada 866-727-1411;  International 775-326-4594 
Online Incident Report:  In addition to the verbal communication requirement, the PROJECT 
MANAGER must submit online an incident report at 
https://pwebtools.parsons.com/safety/IncidentSelect.aspx. 
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B3 – Job Clearance Form 



Job Clearance Form

CONTRACTOR INSTRUCTIONS PRIOR TO START OF WORK: 1. Review form, check appropriate boxes, read and sign at the bottom of this form.  2. Inform dealer, manager or site representative of the job to be performed and potential safety concerns and obtain signature.

Station #: Station Address: Work Order Number: Date:

Contractor Company Name: Contractor person in charge (print name): Number of Workers: JSA Reference Number:
(if required)

Start Time: End Time: Labor: Travel Time: Travel Distance:

Problem/Work Description:

Return Call:                           Yes  /  No

Damage Claim:                    Yes  /  No

PRE REQUIRED (CHECK AND/OR FILL BLANK SPACE)

SAFETY VEST

PROTECTIVE CLOTHING

HARD HAT

GLOVES

SHOES & BOOTS

SAFETY GLASSES/GOGGLES

HEARING PROTECTION

WELDING PIPE

RESPIRATOR

OTHER 

Contractor to complete this section below if circumstances on site or specific to this job may generate additional hazards that
           are not described in the JSA (also see back of page for additional guidance and if more space required to document)

Task Step Hazards not covered by JSA How to reduce or eliminate risk - Include PPE to be Worn

Work documentation requirements Lower Risk - no JSA required Medium Risk / Higher Risk tasks - JSA required Higher Risk - JSA required & appropriate check list completed (see below)

Examples of Higher / Medium tasks: Works at heights: in all cases on open sites - on closed sites if no JSA present

Trenching or excavation related to underground tank: product lines

Heavy lifting

Work in confined spaces (e.g. tank, interceptor or ceep manhole entry)

Hot work with risk of product of vapour ignition

LPG system degassing, installation or maintenance

This form must be completed for each job and updated and re-signed if circumstances change or additional hazards identified.

SIGN IN Contractor representative name Signature SIGN OUT AND OPERATOR VERIFICATION OF WORK Contrator signature

Site representative name Signature

- Has the work area been left tidy and safe?

- Are site personnel aware of status of work
  including remaining isolation?

- Are chances to equipment documented and 
  communicated?

- All incidents, near incidents, unsafe situations 
  reported?

- Other

GENERAL SAFETY CHECKS

Site representative name Signature

I have discussed job clearance form with contractor

Operating sites: to be signed by the Site Representative

Non-operating sites: to be signed by Contractor Representative only

GENERAL SAFETY CHECKS

- Have all site personnel been informed?

- Has fuel delivery service been informed?

- Is a fuel delivery due?

- Have isolation procedures been agreed - lock out/tag out?

- Are work areas cordoned off to protect workers, site staff & public?

- Other

Site representative comments

PARTS - Ordered, Replaced and/or Disposed Of (include model and serial #s as apporpriate)

The contractor through its authorized representative shall sign, issue and be solely responsible for all job clearance forms and the obligations arising there under applicable to the work.
This form covers important reminders and is not intended to releave the contractor from safely performing the work in compliance with all applicable laws and regulations.
The store operator may require the contractor to stop work if it appears that the contractor or any of its workers are failing to comply with the requirements in the applicable items of this form or other applicable safety requirements.
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B4 – Site Security Checklist 
  



J:\Hydrocarbon H&S plan\TEMPLATE FOR SITE SPECIFIC H&S PLAN\BP\Site_Security_Checklist_R0 (2).doc  

PARSONS 
SITE SECURITY CHECKLIST FOR BP SITES 

Company:  Location: 
Parsons SSO: PM: BP EPM: 
Inspected by:    

Inspection Date:  
     
 Task Sat. Unsat. Comment 
1. Notifications    

 Site guard or manager notified of arrival    
 Site guard or manager notified of departure    
 Parsons PM notified (describe any deviations)    
 EBM notified    
 Site owner notified    
 Left Parsons business card or equivalent with site personnel    

2. On-Site Survey    
 Evidence of possible trespassers (describe)    
 Lighting around facility    
 Work area barricaded    
 Gates /fences locked and chained    
 Work zone within view of facility operations    
 General housekeeping practices    
 Areas of retreat available    
 Remote locations (describe)    

3. Off-Site Survey    
 Evidence of possible criminal activity nearby (specify)    
 Potentially-threatening persons noted in vicinity    
 General condition of adjacent neighborhood (specify)    

4. Security Threat Mitigation Measures Implement  
 Be aware of surrounding off-site/traffic/personnel    
 Increase awareness of vehicle placement during sampling    
 Increase awareness of work zone location    
 Use buddy system    
 Hire security guards    
 Check chain / locks    
 Avoid leaving equipment unattended    
 Carry whistle / blow horn    
 Carry flashlight / extra bulbs    
 Lock car doors and keep keys on your person    
 Avoid use of uncovered pick ups    
 Store valuables in locked container    
 Use hazard lights    
 Maintain fire extinguisher nearby    
 Carry mobile phone on your person    
 Perform activities during daylight hours only    
 
 
INSTRUCTIONS: Check box as appropriate: “Sat” = Satisfactory; “Unsat” = Unsatisfactory; or enter “NA” for not applicable.  Attach 
additional sheets, if needed, to provide more details.  Attach a site plan, and mark points of interest, if appropriate. 
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B5 – Vehicle Checklist  
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PRE-DRIVING CHECKLIST PARSONS BP PROGRAM 
 
The person driving the vehicle is to complete this form before driving the vehicle.  For Parsons-
owned/leased vehicles, submit the form to equipment manager.  For rental and personal 
vehicles, place it in the project file. 
 

Year: Make & Model: VIN#: 

Mileage: Contract No. (Rentals Only):  

Driver’s Name (Print):   

Items:  Freq. 
Date Date Date Date Date 

Tires: Visual Inspection Daily      
Mirrors adjusted and adequate for 
blind spots  Daily      

Horn  Daily      

Body of Vehicle  Daily      

Fuel Tank  Over 1/2 Full  Daily      
Equipment & Load Properly 
Secured  Daily      

Wipers and Fluid Reservoir  Weekly      

Tires: Condition & Air Pressure  Weekly      

Turn Signal Lights  Weekly      

Brake Lights  Weekly      

Emergency Flasher Lights  Weekly      

State Inspection Valid Monthly      

State Registration Valid Monthly      

Vehicle Insurance Card Valid Monthly      

Oil Level on Dipstick  Monthly      

Coolant Level  Monthly      

Brake Fluid Level  Monthly      

Transmission Fluid Level  Monthly      

Power Steering Fluid Level  Monthly      

Belts and Hoses  Monthly      

Low & High Beam Headlights  Monthly      

Fire Extinguisher  Monthly      

Wash Vehicle  Monthly      

I agree to read and follow the Checklist Instructions on page 2 of this form. 

Driver's Signature:    Date: 
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CHECKLIST INSTRUCTIONS PARSONS BP PROGRAM 
 

Conduct all items below in a safe manner.  If you are uncertain how to 
complete the item safely, seek the assistance of a qualified person. 

Enter “N/A” (not applicable) for any items that do not apply. 
 

1. Complete all information within the first three rows.  VIN #: Is the "vehicle identification number" found 
on a metal plate just below the driver's side windshield or inside the doorframe of the driver's door. 

2. Verify that the owner’s manual is present in the glove box of the vehicle.  This is required for all 
vehicles except rentals.  Refer to the owner’s manual where needed for specific items. 

3. For each day you inspect the vehicle, enter the date for that column.  Below the date, place an "X" 
under each item checked and found to be okay. 

4. Tires: Condition & Air Pressure.  Inspect the tread on the tire by observing the minimum-tread 
indicators between treads on the tire or by using a tread wear gauge.  If tire tread depth does not 
extend above tread wear indicators and/or is less than 3/16 inch the vehicle should not be driven until 
the tire is replaced.  Check the air pressure in the tires using a pressure gauge when the tire is cold, 
adjust per manufacturer specifications (e.g., sticker on driver’s side door frame).  Check the condition 
of the spare, including the air pressure.  Make sure there is a jack in the vehicle. 

5. Mirrors adjusted and adequate for blind spots.  Are the mirrors adjusted properly for the driver?  Are 
blind spot mirrors needed, especially for vans, larger vehicles or for towing?  Mirror adjustments must 
be made prior to vehicle operation. 

6. Horn.  Test vehicle's horn 
7. Wipers and Fluid Reservoir.  Check wiper blades on windshield.  Replace if worn or damaged.  Add 

washer fluid as needed. 
8. Fuel Supply Adequate.  Is the fuel tank above ½ full?  Add fuel, if needed.  Do not overfill. 
9. Turn Signal Lights.  Check functioning.  If signal light is out replace bulb or fuse as needed. 
10. State Inspection Valid.  If the state of origin requires inspections, confirm that the vehicle has passed 

inspection and has the required documentation (e.g., windshield sticker). 
11. State Registration Valid.  Make sure the vehicle is properly registered, and has the required 

documentation (e.g., windshield sticker and/or documentation in glove box). 
12. Vehicle Insurance Card Valid.  Is the vehicle's insurance card valid? 
13. Body of Vehicle.  Check body of vehicle for damage.  Document any damage found on vehicle. 
14. Oil Level on Dipstick.  Run the vehicle long enough to achieve operating temperature, then shut off 

vehicle.  Wait 5 minutes, then check the oil dipstick in the vehicle.  If oil is not at the full mark add the 
appropriate amount.  Do not overfill. 

15. Coolant Level.  Check the coolant level in the overflow reservoir when the engine is cool.  If coolant is 
not at the full mark add the appropriate amount to the reservoir (NOT TO THE RADIATOR). 

16. Brake fluid level.  Check the brake fluid reservoir.  If fluid is outside the minimum or maximum line 
have the brake system checked by a qualified mechanic before driving the vehicle. 

17. Transmission Fluid Level.  Applies to automatic transmissions only.  Warm the engine to operating 
temperature.  Place the gear selector in “Park,” and engage the parking brake.  Open hood.  
Depress brake pedal, and move the gear selector to each position, holding for 2 seconds each.  
Return the gear selector to Park.  Check the transmission fluid dipstick with the engine running.  Add 
transmission fluid as needed.  Avoid contacting moving and/or hot components. 

18. Power Steering Fluid Level.  Check the power steering dipstick in the vehicle per owner’s manual.  If 
the fluid is not at the full mark add the appropriate amount.  Significant loss of fluid may indicate a 
serious problem: check with a qualified mechanic. 

19. Belts and Hoses.  Visually inspect all belts and hoses.  Replace worn or damaged belts and/or hoses 
as needed. 

20. Low & High Beam Headlights.  Check high and low beams on headlights.  Replace lamps as needed. 
21. Brake lights.  Check brake lights.  If brake light is out replace bulb or fuse as needed. 
22. Emergency Flashers Lights.  Check emergency flashers.  If flasher is out, replace bulb or fuse as 

needed. 
23. Fire Extinguisher.  If provided, is extinguisher fully charged? 
24. Wash Vehicle.  Wash vehicle in appropriate car wash or other suitable manner. 
25. Sign and date checklist. 
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The driver conducting the inspection may correct simple problems, complete the inspection, and 
drive the vehicle.  However, the driver must arrange for service by a qualified mechanic for more 

serious problems.  Notify the equipment manager of any problems. 
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B6 – Health Hazard Qualities 
     08/14/00  

Table 1 
    Ionization Physical 

Compound  PEL a/  / TLV b/  IDLH c/ 
  Odor 

Thresholdd/ 
  

Potentiale/ Description/Health 
  (ppm) 1 (ppm) (ppm) (eV) Effects/Symptoms 
      
Aniline 2 (skin) 100 0.5-70 7.70 Colorless to brown, oily liquid (solid<21o F) with an aromatic, 

amine-like odor.  Irritates eyes.  Causes headaches, weakness, 
dizziness, blue skin, incoordination, shortness of breath 
on effort, tachycardia, methemoglobinemiamm/, and cirrhosis. 
In animals, causes tumors of the spleen.  Carcinogen. 
 

Naphthalene 10 250 0.3 8.12 Colorless to brown solid (shipped as a molten liquid) with a mothball-like odor. 
Irritates eyes, skin, and bladder. Causes headaches, confusion, excitement, 
convulsions, coma, vague discomfort, nausea, vomiting, abdominal pain, profuse 
sweating, jaundice, hematoma, hemoglobin in the urine, renal shutdown, dermatitis, 
optic nerve disorders, and corneal and liver damage. Experimental teratogen and 
questionable carcinogen. 

1,2-Dichloroethene 
(DCE) (cis- and 
trans-isomers) 200 1,000 0.085-500 9.65 Colorless liquid (usually a mixture of cis- and trans- isomers), with a 

     

slightly acrid, chloroform-like odor.  Irritates eyes and respiratory system.  CNS 
depressant.  Cis- isomer is a mutagen. 
 

Bis(2-
Ethylhexyl)Phthalate 

5 mg/m3 5,000 
mg/m3 

NA NA Colorless to light-colored, oily liquid with slight odor.  Irritates eyes and mucous 
membranes.  Also affects respiratory system, CNS, and gastrointestinal tract.  In 
animals, causes liver damage, liver tumors, and teratogenic effects.  Carcinogen. 

Tetrachloroethene 
(PCE) 

25 z/ 150 5-50 9.32 Colorless liquid with a mild chloroform odor. Eye, nose, skin and 
throat irritant.  Causes nausea, flushed face and neck, vertigo, 
dizziness, headaches, hallucinations, in coordination, drowsiness,  
coma, pulmonary changes, and skin redness.  Cumulative liver, kidney, 
and CNS damage.  In animals, causes liver tumors. Mutagen, 
experimental teratogen, and carcinogen. 
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Table 1 (continued) 

      
1,2,4-
Trichlorobenzene 
 5 ceiling NA NA 9.04 

Colorless liquid or crystalline solid (<63°F) with an aromatic odor.  Irritates eyes, 
skin, and mucous membranes.  In animals, causes liver and kidney damage and 
possible teratogenic effects.  Experimental teratogen. 

Trichloroethene 
(TCE) 50 1,000 21.4-400 9.45 Clear, colorless or blue liquid with chloroform-like odor.  Irritates skin 
     and eyes. Causes fatigue, giddiness, headaches, vertigo, visual 
     disturbances, tremors, nausea, vomiting, drowsiness, dermatitis, skin 
     tingling, cardiac arrhythmia, and liver injury. In animals, causes liver and 
     kidney cancer.  Mutagen, experimental teratogen, and carcinogen. 
      
1,1,1-
Trichloroethane 
(TCA) 

350 / 350 700 20-500 11.00 Colorless liquid with a mild chloroform-like odor.  Irritates eyes and skin. 
Causes headaches, exhaustion, CNS depression, poor equilibrium, 
dermatitis, liver damage, cardiac arrhythmia, hallucinations or distorted 
perceptions, motor activity changes, aggression, diarrhea, and nausea or 
vomiting.  Mutagen, experimental teratogen, and questionable 
carcinogen. 

Vinyl Chloride 1 NA 260 9.99 Colorless gas (liquid<7°F) with a pleasant odor at high concentrations.  
 STEL = 5    Severe irritant to skin, eyes, and mucous membranes.  Causes 

 
(29 CFR 

1910.1017) dd/    weakness, abdominal pain, gastrointestinal bleeding, enlarged liver, 
     pallor or blue skin on the extremities, liver cancer, and frostbite (liquid).  
     Also attacks lymphatic system.  Mutagen, experimental teratogen, and  
     carcinogen. 
1: PEL and TLV value are the same 
2: Operations will cease when action level is reached.    
d/  When a range is given, use the highest concentration.   
     in the NIOSH Pocket Guide to 
Chemical Hazards, June 1997.     
h/  NA = Not available.     
dd/  Refer to expanded rules for this compound. 
z/  NIOSH recommends reducing exposure to the lowest feasible concentration, and limiting the number of workers exposed. 
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B7 – Daily Toolbox Meeting Record 
  



DAILY TOOLBOX MEETING RECORD 
Document Control Number_________________             Page 1 of 2  

 
Job(s) Location(s) ________________________________________________________________________________ Date: _______________________________________ 
 
Name of AA or project oversight: ________________________________________________________________________________________________________________ 
 
SIMOPS or Multi-Crew Activity      Yes       No    If yes, describe. SIMOPS________________________________________________________________________ 
 
Has the SIMOPS work plan been communicated to all workforce?      Yes        No     
 
Name of SIMOPS PIC: ____________________________________________________Company:______________________________________________  

 
Does the work activity require an MoC?  Yes  No   
If yes, has it been authorized by BP management for start-up?  Yes  No   (If No, Stop Work and consult BP management.) 
 

Does a valid risk-assessed SOP for this job exist?  Yes  No 
If yes, have person(s) performing work been trained in that procedure?  Yes  No   (If No, conduct TSEA.) 
  

List any safety discussion topics covered:__________________________________________________________________________________ 
 

List all jobs to be performed today (Scope of work for day):_________________________________________________________________________________________ 
 
Identify if there are any permitted activities and document the permit number:______________________________________________________________________ 
 
Does each job and task have a valid, associated risk assessment assigned to each listed job above?                                  Yes  No     
Have job and task risk assessments been validated on site?                                  Yes  No     
Have newly identified risks been documented in the TSEA?                                  Yes  No     
Has a member of the workforce conducting each task participated in the Risk Assessment for that task?    Yes    No    
Have all members of the workforce confirmed understanding of the work scope, hazards, risk controls and mitigation?  Yes    No    
Was a competent person involved in this or any other risk assessment pertaining to these tasks?                Yes      No    
Has everyone reviewed the current Emergency Response Plan?    Yes       No     
Have equipment checks been completed, documented and reviewed?   Yes  No      N/A 

(Do not proceed unless the answer to all of the above questions is Yes or N/A) 
 
Will any conditions change the muster points for today?    Yes    No    If yes, describe and discuss with crew:_______________________________________ 
_____________________________________________________________________________________________________________________________________________ 
 
Post Daily Review:  
 
Best practice/activity(s) observed:  Yes      No    (If Yes, describe them)___________________________________________________________________________ 
______________________________________________________________________________________________________________________________________________ 
 
Were there any Incidents or First Aid Reports for the day?      Yes      No    (If Yes, name them) 
_______________________________________________________________________________________________________________________________________________ 
Were there any ‘Stop Work’ interventions?      Yes      No    (If Yes, describe them) 
_______________________________________________________________________________________________________________________________________________ 
Area for improvement Practice/Activity(s) Observed:  Yes      No    (If Yes, name them)____________________________________________________________ 
 



DAILY TOOLBOX MEETING RECORD 
Document Control Number_________________             Page 2 of 2  

Individual Name/Company Name/Signature 
 
 

 
 
________________________________________________ 
 
 
________________________________________________ 
 
 
________________________________________________ 
 
 
________________________________________________ 
 
 
________________________________________________ 
 
 
________________________________________________ 
 
 
________________________________________________ 
 
 
________________________________________________ 
 
 
________________________________________________ 
 
 
________________________________________________ 
 

Initials & 
Sign in 

time 
In & Fit 
 
________ 
In & Fit 
 
________ 
In & Fit 
 
________ 
In & Fit 
 
________ 
In & Fit 
 
________ 
In & Fit 
 
________ 
In & Fit 
 
________ 
In & Fit 
 
________ 
In & Fit 
 
________ 
In & Fit 
 
________ 

Initials & 
Sign out 

Time  
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 
Out & Fit 
 
________ 

Signature Page  
 
I know the hazards: 
By signing here, you are stating the 
following: 
1. You have been involved in the Task 

Safety Environmental Analysis and 
understand the hazards and risk 
control actions associated with each 
task you are about to perform. 

2. You understand the permit to work 
requirements applicable to the work 
you are about to perform (if it 
includes permitted activities). 

3. You are aware that no tasks or work 
(that is not risk-assessed) is to be 
performed.  

4. You also are aware of your obligation 
to ‘Stop Work’ (See Stop Work 
Section).  

 
I arrived and departed fit for duty: 
5. You are physically and mentally fit 

for duty. 
6. You are not under the influence of 

any type of medication, drugs or 
alcohol that could affect your ability 
to work safely. 

7. You are aware of your responsibility 
to bring any illness, injury (regardless 
of where or when it occurred) or 
fatigue issue you may have to the 
attention of the Work Crew Leader. 

8. You signed out uninjured unless you 
have otherwise informed the Work 
Crew Leader. 

SIMOPS NOTE: 
SIGNATURES ARE REQUIRED BY 
ALL PERSONS INVOLVED IN A 
WORK TASK OR WHO MAY BECOME 
AFFECTED BY A SIMOPS 
SITUATION. 

At the conclusion of the day, I certify that the job site is being left in a safe 
condition and there were no reports of injury or first aid. 

 
 Yes                     No 

Signature of Work Crew Leader: 
 

(If above answer is No, inform the AA or PO, when applicable.) 

 
Names of site visitors not involved in 
the work activities: 
 
_________________________________ 
In                          / Out 
 
_________________________________ 
In                         / Out 
 
_________________________________ 
In                         / Out 
 
_________________________________ 
In                         / Out 
 
_________________________________ 
In                         / Out 
 
 

Definitions: Project – A planned set of interrelated jobs to be executed over a period of time.  Job – A general activity, including several different tasks that occur 
when working on a project. Task – One of several potential specific actions that occur as part of the process to complete a job.  Hazard – The potential for an 
uncontrolled release of, or unwanted contact with, a biological or energy source. 

I will STOP the job any time 
anyone is concerned or uncertain 
about safety. 
 
 

I will STOP the job if anyone 
identifies a hazard or additional 
mitigation not recorded on the 
TSEA.  
 
 

I will be alert to any changes in 
personnel, conditions at the work 
site or hazards not covered by the 
original TSEA. 
 
 

If it is necessary to STOP THE 
JOB, I will reassess the task, 
hazards and mitigations; and then 
amend the TSEA as needed. 
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B8 – Work Risk Assessment Tool (WRAT) 



Site Risk Assessment
This tool is to be used for pre-project planning.

Work Plan                                  

What would be the result of exposure to a biological or energy source? (e.g., Bites, 
Slips, trips, falls, exposures,  electrocution, injury, death, etc.); and  Environmental 

Impacts      
Energy / Biological / Waste Management Plan 

 Sequence of Job Steps/Observations

How, where, or when could an uncontrolled release or unwanted contact with a 
biological or energy source occur?

Elimination, Substitution, Isolation, Engineering and Administrative Controls, PPE     
Hierarchy of Controls    -    Risk control measures 

List the jobs required to complete the project scope in the                    
sequence they are carried out. If YES,      

What Type 
of Tools or

 If YES,     
Include in 
Mitigation 

If YES,                   
Which of the 8?

Note: Humans are biological sources, and their physical abilities, competency, and 
training should also be considered here Frequency Consequence Likelihood Risk Score  If YES,                

What kind?
List control measures required to eliminate, control, or protect against unwanted contact with an 
uncontrolled biological or energy source to minimize the risk of injury or environmental Impact

Write the name of the 
person responsible to 
implement the control 

 id tifi d
Frequency Consequence Likelihood Risk Score

Name of Assessment Leader: Date Assessment Completed:                                                               

Location:  

Name(s) of Competent Risk Assessor(s) participating in this Risk Assessment: 

Name(s) of Risk Assessment Team Member(s) that will be on the job site: 

Name(s) of any other Risk Assessment Team Members: 

Project Description: 

If SIMOP, Name Person in Charge: 

Risk Assessment No.:

Could there be a 
release to the air, soil 
or water, and or, will a 
waste be generated?  

If YES, What?

Pre-Mitigation Risk Evaluation Permit(s) Required?

Are any 
tools or 
heavy 

equipment 
needed for 
this job?

Post-Mitigation Risk EvaluationIs this a 
SIMOP?

Do any of the Golden 
Rules of Safety  apply to 
any task involved in this 

job step? 

Who is responsible for 
Hazard Mitigation? 

Which of the 8 
energy or 

biological root 
sources could 

possibly be 
involved in this 

job?

Definitions:

Job: A general activity, including several different tasks when working on a 
project.

Task: One of potentially several specific actions that occur as part of the  
processes to complete an overall job.

Hazard: The potential for an uncontrolled release of, or unwanted contact with 
a biological or an energy source.

of Tools or 
Equipment?

Mitigation 
Plan.

Which of the 8? training should also be considered here. What kind? uncontrolled biological or energy source to minimize the risk of injury or environmental Impact. measure identified.

Minimal Risk Minimal Risk

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk

Minimal Risk Minimal Risk

Minimal Risk

Minimal Risk

Minimal Risk

Minimal Risk



Project Risk Assessment
This tool is to be used for pre-project planning.

Work Plan                                  

What would be the result of exposure to a biological or energy source? (e.g., Bites, 
Slips, trips, falls,  exposures,  electrocution, injury, death, etc.); 
and  

Environmental 
Impacts      

Energy / Biological / Waste Management Plan 

Sequence of Job Steps/Observations

How, where, or when could an uncontrolled release or unwanted contact with a 
biological or energy source occur?

Elimination, Substitution, Isolation, Engineering and Administrative Controls, PPE     
Hierarchy of Controls    -    Risk control measures 

Who is responsible for 
Hazard Mitigation? Post-Mitigation Risk Evaluation

Could there be a 

Name(s) of any other Risk Assessment Team Members: If SIMOP, Name Person in Charge: 

Are any 
tools or 
heavy 

equipment 
needed for 
this job?

Is this a 
SIMOP?

Do any of the Golden Rules 
of Safety  apply to any task 
involved in this job step? 

Which of the 8 
energy or 

biological root 
sources could 

Pre-Mitigation Risk Evaluation Permit(s) Required?

Date Assessment Completed: Name of Assessment Leader: Risk Assessment No.:

Location:  Project Description: 

Name(s) of Competent Risk Assessor(s) participating in this Risk Assessment: 

Name(s) of Risk Assessment Team Member(s) that will be on the job site: 

Definitions:

Job: A general activity, including several different tasks when working on a 
project.

Task: One of potentially several specific actions that occur as part of the  
processes to complete an overall job.

Hazard: The potential for an uncontrolled release of, or unwanted contact with 
a biological or an energy source.

Definitions:

Job: A general activity, including several different tasks when working on a 
project.

Task: One of potentially several specific actions that occur as part of the  
processes to complete an overall job.

Hazard: The potential for an uncontrolled release of, or unwanted contact with 
a biological or an energy source.

 Sequence of Job Steps/Observations
y

List the jobs required to complete the project scope in the                     
sequence they are carried out. If YES,      

What Type of 
Tools or 

Equipment?

 If YES,     
Include in 
Mitigation 

Plan.

If YES,                   
Which of the 8?

Note: Humans are biological sources, and their physical abilities, competency, and 
training should also be considered here.

Frequency Consequence Likelihood Risk Score  If YES,                
What kind?

List control measures required to eliminate, control, or protect against unwanted contact with an 
uncontrolled biological or energy source to minimize the risk of injury or environmental Impact.

Write the name of the 
person responsible to 
implement the control 

measure identified.
Frequency Consequence Likelihood Risk Score

Minimal RiskMinimal Risk

Minimal Risk

release to the air, soil 
or water, and or, will a 
waste be generated?  

If YES, What?

Minimal Risk

possibly be 
involved in this 

job?

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk



Job Risk Assessment
This tool is to be used for pre-project planning.

Work Plan                                  

What would be the result of exposure to a biological or energy source? (e.g., Bites, 
Slips, trips, falls, exposures,  electrocution, injury, death, etc.); and  Environmental 

Impacts      
Energy / Biological / Waste Management Plan 

Sequence of Job Steps/Observations

How, where, or when could an uncontrolled release or unwanted contact with a 
biological or energy source occur?

Elimination, Substitution, Isolation, Engineering and Administrative Controls, PPE     
Hierarchy of Controls    -    Risk control measures 

Who is responsible for 
Hazard Mitigation? Post-Mitigation Risk Evaluation

Could there be a 

Name(s) of any other Risk Assessment Team Members: If SIMOP, Name Person in Charge: 

Are any 
tools or 
heavy 

equipment 
needed for 
this job?

Is this a 
SIMOP?

Do any of the Golden Rules 
of Safety  apply to any task 
involved in this job step? 

Which of the 8 
energy or 

biological root 
sources could 

Pre-Mitigation Risk Evaluation Permit(s) Required?

Date Assessment Completed: Name of Assessment Leader: Risk Assessment No.:

Location:  Project Description: 

Name(s) of Competent Risk Assessor(s) participating in this Risk Assessment: 

Name(s) of Risk Assessment Team Member(s) that will be on the job site: 

Definitions:

Job: A general activity, including several different tasks when working on a 
project.

Task: One of potentially several specific actions that occur as part of the  
processes to complete an overall job.

Hazard: The potential for an uncontrolled release of, or unwanted contact with 
a biological or an energy source.

Definitions:

Job: A general activity, including several different tasks when working on a 
project.

Task: One of potentially several specific actions that occur as part of the  
processes to complete an overall job.

Hazard: The potential for an uncontrolled release of, or unwanted contact with 
a biological or an energy source.

 Sequence of Job Steps/Observations
y

List the jobs required to complete the project scope in the                     
sequence they are carried out. If YES,      

What Type of 
Tools or 

Equipment?

 If YES,     
Include in 
Mitigation 

Plan.

If YES,                   
Which of the 8?

Note: Humans are biological sources, and their physical abilities, competency, and 
training should also be considered here.

Frequency Consequence Likelihood Risk Score  If YES,                
What kind?

List control measures required to eliminate, control, or protect against unwanted contact with an 
uncontrolled biological or energy source to minimize the risk of injury or environmental Impact.

Write the name of the 
person responsible to 
implement the control 

measure identified.
Frequency Consequence Likelihood Risk Score

Minimal RiskMinimal Risk

Minimal Risk

release to the air, soil 
or water, and or, will a 
waste be generated?  

If YES, What?

Minimal Risk

possibly be 
involved in this 

job?

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk

Minimal RiskMinimal Risk
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APPENDIX C MATERIAL DATA SAFETY SHEETS (MSDS) 



MSDS Number: H3880 * * * * * Effective Date: 05/07/03 * * * * * Supercedes: 05/10/01 

  

HYDROCHLORIC ACID, 33 - 40%  

1. Product Identification 
Synonyms: Muriatic acid; hydrogen chloride, aqueous  
CAS No.: 7647-01-0  
Molecular Weight: 36.46  
Chemical Formula: HCl  
Product Codes:  
J.T. Baker: 5367, 5537, 5575, 5800, 5814, 5821, 5839, 5861, 5894, 5962, 5972, 5994, 6900, 
7831, 9529, 9530, 9534, 9535, 9536, 9537, 9538, 9539, 9540, 9544, 9548  
Mallinckrodt: 2062, 2515, 2612, 2624, 2626, 3861, 5583, 5587, H611, H613, H992, H999, 
V078, V628  

2. Composition/Information on Ingredients 
 
  Ingredient                                CAS No         Percent        Hazardous 
  ---------------------------------------   ------------   ------------   ---------
  
  Hydrogen Chloride                         7647-01-0        33 - 40%        Yes    
  Water                                     7732-18-5        60 - 67%        No     
  

3. Hazards Identification 
Emergency Overview  
--------------------------  
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POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS 
TO ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. 
INHALATION MAY CAUSE LUNG DAMAGE.  
 
J.T. Baker SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 3 - Severe (Poison)  
Flammability Rating: 0 - None  
Reactivity Rating: 2 - Moderate  
Contact Rating: 3 - Severe (Corrosive)  
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES  
Storage Color Code: White (Corrosive)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
Corrosive! Inhalation of vapors can cause coughing, choking, inflammation of the nose, 
throat, and upper respiratory tract, and in severe cases, pulmonary edema, circulatory 
failure, and death.  
Ingestion:  
Corrosive! Swallowing hydrochloric acid can cause immediate pain and burns of the mouth, 
throat, esophagus and gastrointestinal tract. May cause nausea, vomiting, and diarrhea. 
Swallowing may be fatal.  
Skin Contact:  
Corrosive! Can cause redness, pain, and severe skin burns. Concentrated solutions cause 
deep ulcers and discolor skin.  
Eye Contact:  
Corrosive! Vapors are irritating and may cause damage to the eyes. Contact may cause 
severe burns and permanent eye damage.  
Chronic Exposure:  
Long-term exposure to concentrated vapors may cause erosion of teeth. Long term 
exposures seldom occur due to the corrosive properties of the acid.  
Aggravation of Pre-existing Conditions:  
Persons with pre-existing skin disorders or eye disease may be more susceptible to the 
effects of this substance.  

4. First Aid Measures 
Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Get medical attention immediately.  
Ingestion:  
DO NOT INDUCE VOMITING! Give large quantities of water or milk if available. Never 
give anything by mouth to an unconscious person. Get medical attention immediately.  
Skin Contact:  
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean 
shoes before reuse. Get medical attention immediately. 
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Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention immediately.  

5. Fire Fighting Measures 
Fire:  
Extreme heat or contact with metals can release flammable hydrogen gas.  
Explosion:  
Not considered to be an explosion hazard.  
Fire Extinguishing Media:  
If involved in a fire, use water spray. Neutralize with soda ash or slaked lime.  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode. Structural firefighter's protective clothing is ineffective for fires involving 
hydrochloric acid. Stay away from ends of tanks. Cool tanks with water spray until well 
after fire is out.  

6. Accidental Release Measures 
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from 
entering. Contain and recover liquid when possible. Neutralize with alkaline material (soda 
ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand, earth), and place 
in a chemical waste container. Do not use combustible materials, such as saw dust. Do not 
flush to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, 
water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 
 
 
J. T. Baker NEUTRASORB® or TEAM® 'Low Na+' acid neutralizers are recommended 
for spills of this product.  

7. Handling and Storage 
Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. 
Protect from physical damage. Keep out of direct sunlight and away from heat, water, and 
incompatible materials. Do not wash out container and use it for other purposes. When 
diluting, the acid should always be added slowly to water and in small amounts. Never use 
hot water and never add water to the acid. Water added to acid can cause uncontrolled 
boiling and splashing. When opening metal containers, use non-sparking tools because of 
the possibility of hydrogen gas being present. Containers of this material may be hazardous 
when empty since they retain product residues (vapors, liquid); observe all warnings and 
precautions listed for the product. 
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8. Exposure Controls/Personal Protection 
Airborne Exposure Limits:  
For Hydrochloric acid: 
- OSHA Permissible Exposure Limit (PEL): 
5 ppm (Ceiling) 
- ACGIH Threshold Limit Value (TLV): 
2 ppm (Ceiling), A4 Not classifiable as a human carcinogen  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details.  
Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded, a full facepiece respirator with an acid gas cartridge may 
be worn up to 50 times the exposure limit or the maximum use concentration specified by 
the appropriate regulatory agency or respirator supplier, whichever is lowest. For 
emergencies or instances where the exposure levels are not known, use a full-facepiece 
positive-pressure, air-supplied respirator. WARNING: Air purifying respirators do not 
protect workers in oxygen-deficient atmospheres.  
Skin Protection:  
Rubber or neoprene gloves and additional protection including impervious boots, apron, or 
coveralls, as needed in areas of unusual exposure to prevent skin contact.  
Eye Protection:  
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area.  

9. Physical and Chemical Properties 
Appearance:  
Colorless, fuming liquid.  
Odor:  
Pungent odor of hydrogen chloride.  
Solubility:  
Infinite in water with slight evolution of heat.  
Density:  
1.18  
pH:  
For HCL solutions: 0.1 (1.0 N), 1.1 (0.1 N), 2.02 (0.01 N)  
% Volatiles by volume @ 21C (70F):  
100  
Boiling Point:  
53C (127F) Azeotrope (20.2%) boils at 109C (228F)  
Melting Point:  
-74C (-101F)  
Vapor Density (Air=1):  
No information found.  
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Vapor Pressure (mm Hg):  
190 @ 25C (77F)  
Evaporation Rate (BuAc=1):  
No information found.  

10. Stability and Reactivity 
Stability:  
Stable under ordinary conditions of use and storage. Containers may burst when heated.  
Hazardous Decomposition Products:  
When heated to decomposition, emits toxic hydrogen chloride fumes and will react with 
water or steam to produce heat and toxic and corrosive fumes. Thermal oxidative 
decomposition produces toxic chlorine fumes and explosive hydrogen gas.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
A strong mineral acid, concentrated hydrochloric acid is incompatible with many substances 
and highly reactive with strong bases, metals, metal oxides, hydroxides, amines, carbonates 
and other alkaline materials. Incompatible with materials such as cyanides, sulfides, sulfites, 
and formaldehyde.  
Conditions to Avoid:  
Heat, direct sunlight.  

11. Toxicological Information 
 
Inhalation rat LC50: 3124 ppm/1H; oral rabbit LD50: 900 mg/kg (Hydrochloric acid 
concentrated); investigated as a tumorigen, mutagen, reproductive effector.  

  --------\Cancer Lists\------------------------------------------------------ 
                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Hydrogen Chloride (7647-01-0)           No          No              3 
  Water (7732-18-5)                       No          No            None 

12. Ecological Information 
Environmental Fate:  
When released into the soil, this material is not expected to biodegrade. When released into 
the soil, this material may leach into groundwater.  
Environmental Toxicity:  
This material is expected to be toxic to aquatic life.  
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13. Disposal Considerations 
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved waste facility. Processing, use or contamination of this 
product may change the waste management options. State and local disposal regulations 
may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements.  

14. Transport Information 
Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: HYDROCHLORIC ACID  
Hazard Class: 8  
UN/NA: UN1789  
Packing Group: II  
Information reported for product/size: 475LB  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: HYDROCHLORIC ACID  
Hazard Class: 8  
UN/NA: UN1789  
Packing Group: II  
Information reported for product/size: 475LB  
 

15. Regulatory Information 
  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 
  -----------------------------------------------  ----  ---  -----  --------- 
  Hydrogen Chloride (7647-01-0)                     Yes  Yes   Yes      Yes         
  Water (7732-18-5)                                 Yes  Yes   Yes      Yes         
  
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Hydrogen Chloride (7647-01-0)                     Yes   Yes   No     Yes          
  Water (7732-18-5)                                 Yes   Yes   No     Yes 
  
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Hydrogen Chloride (7647-01-0)              5000  500*    Yes        No 
  Water (7732-18-5)                          No    No      No         No 
  
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d)  
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  -----------------------------------------  ------     ------    ------ 
  Hydrogen Chloride (7647-01-0)              5000       No         No         
  Water (7732-18-5)                          No         No         No               
  
  
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  Yes 
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: No  Pressure: No 
Reactivity: No          (Mixture / Liquid) 

 
 
Australian Hazchem Code: 2R  
Poison Schedule: None allocated.  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR.  

16. Other Information 
NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 0  
Label Hazard Warning:  
POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO 
ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. 
INHALATION MAY CAUSE LUNG DAMAGE.  
Label Precautions:  
Do not get in eyes, on skin, or on clothing. 
Do not breathe vapor or mist. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Store in a tightly closed container. 
Remove and wash contaminated clothing promptly.  
Label First Aid:  
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If 
swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult, give oxygen. In all cases get 
medical attention immediately.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
MSDS Section(s) changed since last revision of document include: 8.  
Disclaimer:  
*******************************************************************************
 
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
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INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION.  
*******************************************************************************
 
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 
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MSDS Number: S8234 * * * * * Effective Date: 02/04/05 * * * * * Supercedes: 11/04/04 

  

SULFURIC ACID, 52 - 100 %  

1. Product Identification 
Synonyms: Oil of vitriol; Babcock acid; sulphuric acid  
CAS No.: 7664-93-9  
Molecular Weight: 98.08  
Chemical Formula: H2SO4 in H2O  
Product Codes:  
J.T. Baker: 5030, 5137, 5374, 5802, 5815, 5858, 5859, 5868, 5889, 5897, 5961, 5971, 5997, 
6902, 9671, 9673, 9674, 9675, 9676, 9679, 9680, 9681, 9682, 9684, 9687, 9691, 9693, 
9694  
Mallinckrodt: 21201, 2468, 2876, 2878, 2900, 2904, 3780, 4222, 5524, 5557, H644, H850, 
H976, H996, V651, XL003  

2. Composition/Information on Ingredients 
 
  Ingredient                                CAS No         Percent        Hazardous 
  ---------------------------------------   ------------   ------------   ---------
  
  Sulfuric Acid                             7664-93-9        52 - 100%       Yes    
  Water                                     7732-18-5         0 - 48%        No     
  

3. Hazards Identification 
Emergency Overview  
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--------------------------  
POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS 
TO ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR CONTACTED 
WITH SKIN. HARMFUL IF INHALED. AFFECTS TEETH. WATER REACTIVE. 
CANCER HAZARD. STRONG INORGANIC ACID MISTS CONTAINING 
SULFURIC ACID CAN CAUSE CANCER. Risk of cancer depends on duration and 
level of exposure.  
 
SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 4 - Extreme (Poison)  
Flammability Rating: 0 - None  
Reactivity Rating: 2 - Moderate  
Contact Rating: 4 - Extreme (Corrosive)  
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES  
Storage Color Code: White (Corrosive)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Inhalation:  
Inhalation produces damaging effects on the mucous membranes and upper respiratory 
tract. Symptoms may include irritation of the nose and throat, and labored breathing. May 
cause lung edema, a medical emergency.  
Ingestion:  
Corrosive. Swallowing can cause severe burns of the mouth, throat, and stomach, leading to 
death. Can cause sore throat, vomiting, diarrhea. Circulatory collapse with clammy skin, 
weak and rapid pulse, shallow respirations, and scanty urine may follow ingestion or skin 
contact. Circulatory shock is often the immediate cause of death.  
Skin Contact:  
Corrosive. Symptoms of redness, pain, and severe burn can occur. Circulatory collapse with 
clammy skin, weak and rapid pulse, shallow respirations, and scanty urine may follow skin 
contact or ingestion. Circulatory shock is often the immediate cause of death.  
Eye Contact:  
Corrosive. Contact can cause blurred vision, redness, pain and severe tissue burns. Can 
cause blindness.  
Chronic Exposure:  
Long-term exposure to mist or vapors may cause damage to teeth. Chronic exposure to 
mists containing sulfuric acid is a cancer hazard.  
Aggravation of Pre-existing Conditions:  
Persons with pre-existing skin disorders or eye problems or impaired respiratory function 
may be more susceptible to the effects of the substance.  

4. First Aid Measures 
Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Call a physician immediately.  
Ingestion:  
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DO NOT INDUCE VOMITING. Give large quantities of water. Never give anything by 
mouth to an unconscious person. Call a physician immediately.  
Skin Contact:  
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes. Wash clothing before reuse. Excess acid on 
skin can be neutralized with a 2% solution of bicarbonate of soda. Call a physician 
immediately.  
Eye Contact:  
Immediately flush eyes with gentle but large stream of water for at least 15 minutes, lifting 
lower and upper eyelids occasionally. Call a physician immediately.  

5. Fire Fighting Measures 
Fire:  
Concentrated material is a strong dehydrating agent. Reacts with organic materials and may 
cause ignition of finely divided materials on contact.  
Explosion:  
Contact with most metals causes formation of flammable and explosive hydrogen gas.  
Fire Extinguishing Media:  
Dry chemical, foam or carbon dioxide. Do not use water on material. However, water spray 
may be used to keep fire exposed containers cool.  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode. Structural firefighter's protective clothing is ineffective for fires involving 
this material. Stay away from sealed containers.  

6. Accidental Release Measures 
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from 
entering. Contain and recover liquid when possible. Neutralize with alkaline material (soda 
ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand, earth), and place 
in a chemical waste container. Do not use combustible materials, such as saw dust. Do not 
flush to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, 
water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 
 
 
J. T. Baker NEUTRASORB® acid neutralizers are recommended for spills of this product.  

7. Handling and Storage 
Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. 
Protect from physical damage. Keep out of direct sunlight and away from heat, water, and 
incompatible materials. Do not wash out container and use it for other purposes. When 
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diluting, always add the acid to water; never add water to the acid. When opening metal 
containers, use non-sparking tools because of the possibility of hydrogen gas being present. 
Containers of this material may be hazardous when empty since they retain product residues 
(vapors, liquid); observe all warnings and precautions listed for the product.  

8. Exposure Controls/Personal Protection 
Airborne Exposure Limits:  
For Sulfuric Acid:  
- OSHA Permissible Exposure Limit (PEL) - 
1 mg/m3 (TWA) 
- ACGIH Threshold Limit Value (TLV) - 
0.2 mg/m3(T) (TWA) for sulfuric acid - A2 Suspected Human Carcinogen for sulfuric acid 
contained in strong inorganic mists.  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details.  
Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded and engineering controls are not feasible, a full facepiece 
respirator with an acid gas cartridge and particulate filter (NIOSH type N100 filter) may be 
worn up to 50 times the exposure limit, or the maximum use concentration specified by the 
appropriate regulatory agency or respirator supplier, whichever is lowest. If oil particles 
(e.g. lubricants, cutting fluids, glycerine, etc.) are present, use a NIOSH type R or P 
particulate filter. For emergencies or instances where the exposure levels are not known, use 
a full-facepiece positive-pressure, air-supplied respirator. WARNING: Air purifying 
respirators do not protect workers in oxygen-deficient atmospheres. Where respirators are 
required, you must have a written program covering the basic requirements in the OSHA 
respirator standard. These include training, fit testing, medical approval, cleaning, 
maintenance, cartridge change schedules, etc. See 29CFR1910.134 for details.  
Skin Protection:  
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, 
as appropriate, to prevent skin contact.  
Eye Protection:  
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area.  

9. Physical and Chemical Properties 
Appearance:  
Clear oily liquid.  
Odor:  
Odorless.  
Solubility:  
Miscible with water, liberates much heat.  
Specific Gravity:  
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1.84 (98%), 1.40 (50%), 1.07 (10%)  
pH:  
1 N solution (ca. 5% w/w) = 0.3; 0.1 N solution (ca. 0.5% w/w) = 1.2; 0.01 N solution (ca. 
0.05% w/w) = 2.1.  
% Volatiles by volume @ 21C (70F):  
No information found.  
Boiling Point:  
ca. 290C (ca. 554F) (decomposes at 340C)  
Melting Point:  
3C (100%), -32C (93%), -38C (78%), -64C (65%).  
Vapor Density (Air=1):  
3.4  
Vapor Pressure (mm Hg):  
1 @ 145.8C (295F)  
Evaporation Rate (BuAc=1):  
No information found.  

10. Stability and Reactivity 
Stability:  
Stable under ordinary conditions of use and storage. Concentrated solutions react violently 
with water, spattering and liberating heat.  
Hazardous Decomposition Products:  
Toxic fumes of oxides of sulfur when heated to decomposition. Will react with water or 
steam to produce toxic and corrosive fumes. Reacts with carbonates to generate carbon 
dioxide gas, and with cyanides and sulfides to form poisonous hydrogen cyanide and 
hydrogen sulfide respectively.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Water, potassium chlorate, potassium perchlorate, potassium permanganate, sodium, 
lithium, bases, organic material, halogens, metal acetylides, oxides and hydrides, metals 
(yields hydrogen gas), strong oxidizing and reducing agents and many other reactive 
substances.  
Conditions to Avoid:  
Heat, moisture, incompatibles.  

11. Toxicological Information 
Toxicological Data:  
Oral rat LD50: 2140 mg/kg; inhalation rat LC50: 510 mg/m3/2H; standard Draize, eye 
rabbit, 250 ug (severe); investigated as a tumorigen, mutagen, reproductive effector.  
Carcinogenicity:  
Cancer Status: The International Agency for Research on Cancer (IARC) has classified 
"strong inorganic acid mists containing sulfuric acid" as a known human carcinogen, (IARC 
category 1). This classification applies only to mists containing sulfuric acid and not to 
sulfuric acid or sulfuric acid solutions.  

  --------\Cancer Lists\------------------------------------------------------ 
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                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Sulfuric Acid (7664-93-9)               No          No            None 
  Water (7732-18-5)                       No          No            None 

12. Ecological Information 
Environmental Fate:  
When released into the soil, this material may leach into groundwater. When released into 
the air, this material may be removed from the atmosphere to a moderate extent by wet 
deposition. When released into the air, this material may be removed from the atmosphere 
to a moderate extent by dry deposition.  
Environmental Toxicity:  
LC50 Flounder 100 to 330 mg/l/48 hr aerated water/Conditions of bioassay not specified; 
LC50 Shrimp 80 to 90 mg/l/48 hr aerated water /Conditions of bioassay not specified; LC50 
Prawn 42.5 ppm/48 hr salt water /Conditions of bioassay not specified. 
This material may be toxic to aquatic life.  

13. Disposal Considerations 
Whatever cannot be saved for recovery or recycling should be handled as hazardous waste 
and sent to a RCRA approved incinerator or disposed in a RCRA approved waste facility. 
Processing, use or contamination of this product may change the waste management 
options. State and local disposal regulations may differ from federal disposal regulations. 
Dispose of container and unused contents in accordance with federal, state and local 
requirements.  

14. Transport Information 
Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: SULFURIC ACID (WITH MORE THAN 51% ACID)  
Hazard Class: 8  
UN/NA: UN1830  
Packing Group: II  
Information reported for product/size: 440LB  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: SULFURIC ACID (WITH MORE THAN 51% ACID)  
Hazard Class: 8  
UN/NA: UN1830  
Packing Group: II  
Information reported for product/size: 440LB  
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15. Regulatory Information 
  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 
  -----------------------------------------------  ----  ---  -----  --------- 
  Sulfuric Acid (7664-93-9)                         Yes  Yes   Yes      Yes         
  Water (7732-18-5)                                 Yes  Yes   Yes      Yes         
  
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Sulfuric Acid (7664-93-9)                         Yes   Yes   No     Yes       
  Water (7732-18-5)                                 Yes   Yes   No     Yes 
  
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Sulfuric Acid (7664-93-9)                  1000  1000    Yes        No 
  Water (7732-18-5)                          No    No      No         No 
  
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d)  
  -----------------------------------------  ------     ------    ------ 
  Sulfuric Acid (7664-93-9)                  1000       No         No     
  Water (7732-18-5)                          No         No         No               
  
  
Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  Yes 
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: No  Pressure: No 
Reactivity: Yes         (Pure / Liquid)  

 
 
Australian Hazchem Code: 2P  
Poison Schedule: None allocated.  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR.  

16. Other Information 
NFPA Ratings: Health: 3 Flammability: 0 Reactivity: 2 Other: Water reactive  
Label Hazard Warning:  
POISON! DANGER! CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO 
ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR CONTACTED WITH 
SKIN. HARMFUL IF INHALED. AFFECTS TEETH. WATER REACTIVE. CANCER 
HAZARD. STRONG INORGANIC ACID MISTS CONTAINING SULFURIC ACID 
CAN CAUSE CANCER. Risk of cancer depends on duration and level of exposure.  
Label Precautions:  
Do not get in eyes, on skin, or on clothing. 
Do not breathe mist. 
Keep container closed. 
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Use only with adequate ventilation. 
Wash thoroughly after handling. 
Do not contact with water.  
Label First Aid:  
In all cases call a physician immediately. In case of contact, immediately flush eyes or skin 
with plenty of water for at least 15 minutes while removing contaminated clothing and 
shoes. Wash clothing before re-use. Excess acid on skin can be neutralized with a 2% 
bicarbonate of soda solution. If swallowed, DO NOT INDUCE VOMITING. Give large 
quantities of water. Never give anything by mouth to an unconscious person. If inhaled, 
remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
MSDS Section(s) changed since last revision of document include: 8.  
Disclaimer:  
*******************************************************************************
 
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION.  
*******************************************************************************
 
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 

Page 8 of 8SULFURIC ACID, 52 - 100 %

10/12/2007mhtml:file://C:\homework\BP\Hyde%20Park\Hyde%20Park%20GW\HSSE\Hyde%20Pa...



MSDS Number: N3662 * * * * * Effective Date: 09/19/02 * * * * * Supercedes: 11/02/01 

  

NITRIC ACID FUMING  

1. Product Identification 
Synonyms: Aqua Fortis; Azotic Acid; Nitric Acid 90%; Red fuming nitric acid  
CAS No.: 7697-37-2  
Molecular Weight: 63  
Chemical Formula: HNO3  
Product Codes:  
J.T. Baker: 9624  
Mallinckrodt: 2713  

2. Composition/Information on Ingredients 
 
  Ingredient                                CAS No         Percent        Hazardous 
  ---------------------------------------   ------------   ------------   ---------
  
  Nitric Acid                               7697-37-2        90 - 100%       Yes    
  

3. Hazards Identification 
Emergency Overview  
--------------------------  
POISON! DANGER! STRONG OXIDIZER. CONTACT WITH OTHER 
MATERIAL MAY CAUSE FIRE. CORROSIVE. LIQUID AND MIST CAUSE 
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SEVERE BURNS TO ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR 
INHALED. INHALATION MAY CAUSE LUNG AND TOOTH DAMAGE.  
 
SAF-T-DATA(tm) Ratings (Provided here for your convenience)  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 4 - Extreme (Poison)  
Flammability Rating: 0 - None  
Reactivity Rating: 3 - Severe (Oxidizer)  
Contact Rating: 4 - Extreme (Corrosive)  
Lab Protective Equip: GOGGLES & SHIELD; LAB COAT & APRON; VENT HOOD; 
PROPER GLOVES  
Storage Color Code: White (Corrosive)  
-----------------------------------------------------------------------------------------------------------  
 
Potential Health Effects  
----------------------------------  
 
Nitric acid is extremely hazardous; it is corrosive, reactive, an oxidizer, and a poison.  
 
Inhalation:  
Corrosive! Inhalation of vapors can cause breathing difficulties and lead to pneumonia and 
pulmonary edema, which may be fatal. Other symptoms may include coughing, choking, 
and irritation of the nose, throat, and respiratory tract. Symptoms may disappear only to 
return in a few hours and more severely. Onset of symptoms may be delayed for 4-30 hours. 
 
Ingestion:  
Corrosive! Swallowing nitric acid can cause immediate pain and burns of the mouth, throat, 
esophagus and gastrointestinal tract.  
Skin Contact:  
Corrosive! Can cause redness, pain, and severe skin burns. Concentrated solutions cause 
deep ulcers and stain skin a yellow or yellow-brown color.  
Eye Contact:  
Corrosive! Vapors are irritating and may cause severe damage to the eyes. Splashes may 
cause severe burns and permanent eye damage.  
Chronic Exposure:  
Long-term exposure to concentrated vapors may cause erosion of teeth and lung damage. 
Long-term exposures seldom occur due to the corrosive properties of the acid.  
Aggravation of Pre-existing Conditions:  
Persons with pre-existing skin disorders, eye disease, or cardiopulmonary diseases may be 
more susceptible to the effects of this substance.  

4. First Aid Measures 
Immediate first aid treatment reduces the health effects of this substance.  
Inhalation:  
Remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give 
oxygen. Call a physician.  
Ingestion:  
DO NOT INDUCE VOMITING! Give large quantities of water or milk if available. Never 
give anything by mouth to an unconscious person. Get medical attention immediately.  
Skin Contact:  
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In case of contact, immediately flush skin with plenty of water for at least 15 minutes while 
removing contaminated clothing and shoes. Wash clothing before reuse. Thoroughly clean 
shoes before reuse. Get medical attention immediately.  
Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting lower and upper 
eyelids occasionally. Get medical attention immediately.  

5. Fire Fighting Measures 
Fire:  
Not combustible, but substance is a strong oxidizer and its heat of reaction with reducing 
agents or combustibles may cause ignition. Can react with metals to release flammable 
hydrogen gas.  
Explosion:  
Reacts explosively with combustible organic or readily oxidizable materials such as: 
alcohols, turpentine, charcoal, organic refuse, metal powder, hydrogen sulfide, etc. Reacts 
with most metals to release hydrogen gas which can form explosive mixtures with air.  
Fire Extinguishing Media:  
Water spray may be used to keep fire exposed containers cool. Do not get water inside 
container.  
Special Information:  
Increases the flammability of combustible, organic and readily oxidizable materials. In the 
event of a fire, wear full protective clothing and NIOSH-approved self-contained breathing 
apparatus with full facepiece operated in the pressure demand or other positive pressure 
mode.  

6. Accidental Release Measures 
Ventilate area of leak or spill. Wear appropriate personal protective equipment as specified 
in Section 8. Isolate hazard area. Keep unnecessary and unprotected personnel from 
entering. Contain and recover liquid when possible. Neutralize with alkaline material (soda 
ash, lime), then absorb with an inert material (e. g., vermiculite, dry sand, earth), and place 
in a chemical waste container. Do not use combustible materials, such as saw dust. Do not 
flush to sewer! US Regulations (CERCLA) require reporting spills and releases to soil, 
water and air in excess of reportable quantities. The toll free number for the US Coast 
Guard National Response Center is (800) 424-8802. 
 
 

7. Handling and Storage 
Store in a cool, dry, ventilated storage area with acid resistant floors and good drainage. 
Protect from physical damage. Keep out of direct sunlight and away from heat, water, and 
incompatible materials. Do not wash out container and use it for other purposes. When 
diluting, the acid should always be added slowly to water and in small amounts. Never use 
hot water and never add water to the acid. Water added to acid can cause uncontrolled 
boiling and splashing. Containers of this material may be hazardous when empty since they 
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retain product residues (vapors, liquid); observe all warnings and precautions listed for the 
product.  

8. Exposure Controls/Personal Protection 
Airborne Exposure Limits:  
-OSHA Permissible Exposure Limit (PEL): 
2 ppm (TWA), 4 ppm (STEL) 
-ACGIH Threshold Limit Value (TLV): 
2 ppm (TWA); 4 ppm (STEL)  
Ventilation System:  
A system of local and/or general exhaust is recommended to keep employee exposures 
below the Airborne Exposure Limits. Local exhaust ventilation is generally preferred 
because it can control the emissions of the contaminant at its source, preventing dispersion 
of it into the general work area. Please refer to the ACGIH document, Industrial 
Ventilation, A Manual of Recommended Practices, most recent edition, for details.  
Personal Respirators (NIOSH Approved):  
If the exposure limit is exceeded and engineering controls are not feasible, wear a supplied 
air, full-facepiece respirator, airlined hood, or full-facepiece self-contained breathing 
apparatus. Breathing air quality must meet the requirements of the OSHA respiratory 
protection standard (29CFR1910.134). Nitric acid is an oxidizer and should not come in 
contact with cartridges and canisters that contain oxidizable materials, such as activated 
charcoal. Canister-type respirators using sorbents are ineffective.  
Skin Protection:  
Wear impervious protective clothing, including boots, gloves, lab coat, apron or coveralls, 
as appropriate, to prevent skin contact.  
Eye Protection:  
Use chemical safety goggles and/or a full face shield where splashing is possible. Maintain 
eye wash fountain and quick-drench facilities in work area.  

9. Physical and Chemical Properties 
Appearance:  
Yellow to brownish-red fuming liquid.  
Odor:  
Suffocating, acrid.  
Solubility:  
Infinitely soluble.  
Density:  
1.5  
pH:  
No information found.  
% Volatiles by volume @ 21C (70F):  
100 (as water and acid)  
Boiling Point:  
85C (185F)  
Melting Point:  
ca. -50C (ca. -58F)  
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Vapor Density (Air=1):  
2-3  
Vapor Pressure (mm Hg):  
48 @ 20C (68F)  
Evaporation Rate (BuAc=1):  
No information found.  

10. Stability and Reactivity 
Stability:  
Stable under ordinary conditions of use and storage. Containers may burst when heated.  
Hazardous Decomposition Products:  
When heated to decomposition, emits toxic nitrogen oxides fumes and hydrogen nitrate. 
Will react with water or steam to produce heat and toxic and corrosive fumes.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
A dangerously powerful oxidizing agent, fuming nitric acid is incompatible with most 
substances, especially strong bases, metallic powders, carbides, hydrogen sulfide, 
turpentine, and combustible organics.  
Conditions to Avoid:  
Heat, light, moisture.  

11. Toxicological Information 
 
For Nitric Acid: Oral (human) LDLo: 430 mg/kg; Inhalation,rat, LC50: 67 ppm (NO2)/4H.; 
Investigated as a mutagen and reproductive effector.  

  --------\Cancer Lists\------------------------------------------------------ 
                                         ---NTP Carcinogen--- 
  Ingredient                             Known    Anticipated    IARC Category 
  ------------------------------------   -----    -----------    ------------- 
  Nitric Acid (7697-37-2)                 No          No            None 

12. Ecological Information 
Environmental Fate:  
No information found.  
Environmental Toxicity:  
No information found.  

13. Disposal Considerations 
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Whatever cannot be saved for recovery or recycling should be managed in an appropriate 
and approved waste facility. Although not a listed RCRA hazardous waste, this material 
may exhibit one or more characteristics of a hazardous waste and require appropriate 
analysis to determine specific disposal requirements. Processing, use or contamination of 
this product may change the waste management options. State and local disposal regulations 
may differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements.  

14. Transport Information 
Domestic (Land, D.O.T.)  
-----------------------  
Proper Shipping Name: NITRIC ACID, RED FUMING  
Hazard Class: 8, 5.1, 6.1  
UN/NA: UN2032  
Packing Group: I  
Information reported for product/size: 2.5L  
 
International (Water, I.M.O.)  
-----------------------------  
Proper Shipping Name: NITRIC ACID, RED FUMING  
Hazard Class: 8, 5.1, 6.1  
UN/NA: UN2032  
Packing Group: I  
Information reported for product/size: 2.5L  
 

15. Regulatory Information 
  --------\Chemical Inventory Status - Part 1\--------------------------------- 
  Ingredient                                       TSCA  EC   Japan  Australia 
  -----------------------------------------------  ----  ---  -----  --------- 
  Nitric Acid (7697-37-2)                           Yes  Yes   Yes      Yes         
  
  --------\Chemical Inventory Status - Part 2\--------------------------------- 
                                                          --Canada-- 
  Ingredient                                       Korea  DSL   NDSL  Phil. 
  -----------------------------------------------  -----  ---   ----  ----- 
  Nitric Acid (7697-37-2)                           Yes   Yes   No     Yes     
  
  --------\Federal, State & International Regulations - Part 1\---------------- 
                                             -SARA 302-    ------SARA 313------ 
  Ingredient                                 RQ    TPQ     List  Chemical Catg. 
  -----------------------------------------  ---   -----   ----  -------------- 
  Nitric Acid (7697-37-2)                    1000  1000    Yes        No 
  
  --------\Federal, State & International Regulations - Part 2\---------------- 
                                                        -RCRA-    -TSCA- 
  Ingredient                                 CERCLA     261.33     8(d)  
  -----------------------------------------  ------     ------    ------ 
  Nitric Acid (7697-37-2)                    1000       No         No   
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Chemical Weapons Convention:  No     TSCA 12(b):  No     CDTA:  No 
SARA 311/312:  Acute: Yes      Chronic: Yes  Fire: Yes Pressure: No 
Reactivity: Yes         (Pure / Liquid)  

 
 
Australian Hazchem Code: 2PE  
Poison Schedule: S6  
WHMIS:  
This MSDS has been prepared according to the hazard criteria of the Controlled Products 
Regulations (CPR) and the MSDS contains all of the information required by the CPR.  

16. Other Information 
NFPA Ratings: Health: 4 Flammability: 0 Reactivity: 1 Other: Oxidizer  
Label Hazard Warning:  
POISON! DANGER! STRONG OXIDIZER. CONTACT WITH OTHER MATERIAL 
MAY CAUSE FIRE. CORROSIVE. LIQUID AND MIST CAUSE SEVERE BURNS TO 
ALL BODY TISSUE. MAY BE FATAL IF SWALLOWED OR INHALED. 
INHALATION MAY CAUSE LUNG AND TOOTH DAMAGE.  
Label Precautions:  
Do not get in eyes, on skin, or on clothing. 
Do not breathe vapor or mist. 
Use only with adequate ventilation. 
Wash thoroughly after handling. 
Keep from contact with clothing and other combustible materials. 
Do not store near combustible materials. 
Store in a tightly closed container. 
Remove and wash contaminated clothing promptly.  
Label First Aid:  
In case of contact, immediately flush eyes or skin with plenty of water for at least 15 
minutes while removing contaminated clothing and shoes. Wash clothing before reuse. If 
swallowed, DO NOT INDUCE VOMITING. Give large quantities of water. Never give 
anything by mouth to an unconscious person. If inhaled, remove to fresh air. If not 
breathing, give artificial respiration. If breathing is difficult, give oxygen. In all cases call a 
physician.  
Product Use:  
Laboratory Reagent.  
Revision Information:  
MSDS Section(s) changed since last revision of document include: 3.  
Disclaimer:  
*******************************************************************************
 
Mallinckrodt Baker, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material by 
a properly trained person using this product. Individuals receiving the information 
must exercise their independent judgment in determining its appropriateness for a 
particular purpose. MALLINCKRODT BAKER, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
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MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 
TO WHICH THE INFORMATION REFERS. ACCORDINGLY, MALLINCKRODT 
BAKER, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION.  
*******************************************************************************
 
Prepared by: Environmental Health & Safety 
Phone Number: (314) 654-1600 (U.S.A.) 
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                                  SIGMA-ALDRICH
      
                           MATERIAL SAFETY DATA SHEET
      
                                                    Date Printed: 06/10/2008
                                                    Date Updated: 03/21/2007
                                                               Version  1.8
      
      
      Section 1 - Product and Company Information
      
      Product Name                 SODIUM BROMIDE, 99+%, A.C.S. REAGENT
      Product Number               310506
      Brand                        SIAL
      
      Company                      Sigma-Aldrich
      Address                      3050 Spruce Street
                                   SAINT LOUIS MO 63103 US
      Technical Phone:             800-325-5832
      Fax:                         800-325-5052
      Emergency Phone:             314-776-6555
      
      Section 2 - Composition/Information on Ingredient
      
      Substance Name                          CAS #                 SARA 313
      SODIUM BROMIDE                          7647-15-6             No
      
      Formula         NaBr
      Synonyms        Bromide salt of sodium * Bromnatrium (German) *
                      Sedoneural
      RTECS Number:   VZ3150000
      
      Section 3 - Hazards Identification
      
      EMERGENCY OVERVIEW
         Caution: Avoid contact and inhalation. Target organ(s): Central
         nervous system.
      
      HMIS RATING
         HEALTH: 1*
         FLAMMABILITY: 0
         REACTIVITY: 0
      
      NFPA RATING
         HEALTH: 1
         FLAMMABILITY: 0
         REACTIVITY: 0
      
         *additional chronic hazards present.
      
      For additional information on toxicity, please refer to Section 11.
      
      Section 4 - First Aid Measures
      
      ORAL EXPOSURE
         If swallowed, wash out mouth with water provided person is
         conscious. Call a physician.
      
      INHALATION EXPOSURE
         If inhaled, remove to fresh air. If breathing becomes difficult,
         call a physician.



      DERMAL EXPOSURE
         In case of contact, immediately wash skin with soap and copious
         amounts of water.
      
      EYE EXPOSURE
         In case of contact with eyes, flush with copious amounts of
         water for at least 15 minutes. Assure adequate flushing by
         separating the eyelids with fingers. Call a physician.
      
      Section 5 - Fire Fighting Measures
      
      FLASH POINT
         N/A
      
      AUTOIGNITION TEMP
         N/A
      
      FLAMMABILITY
         N/A
      
      EXTINGUISHING MEDIA
         Suitable: Water spray. Carbon dioxide, dry chemical powder, or
         appropriate foam.
      
      FIREFIGHTING
         Protective Equipment: Wear self-contained breathing apparatus
         and protective clothing to prevent contact with skin and eyes.
         Specific Hazard(s): Emits toxic fumes under fire conditions.
      
      Section 6 - Accidental Release Measures
      
      PROCEDURE(S) OF PERSONAL PRECAUTION(S)
         Exercise appropriate precautions to minimize direct contact with
         skin or eyes and prevent inhalation of dust.
      
      METHODS FOR CLEANING UP
         Sweep up, place in a bag and hold for waste disposal. Avoid
         raising dust. Ventilate area and wash spill site after material
         pickup is complete.
      
      Section 7 - Handling and Storage
      
      HANDLING
         User Exposure: Avoid inhalation. Avoid contact with eyes, skin,
         and clothing. Avoid prolonged or repeated exposure.
      
      STORAGE
         Suitable: Keep tightly closed. Store in a dry area.
      
      SPECIAL REQUIREMENTS
         Hygroscopic.
      
      Section 8 - Exposure Controls / PPE
      
      ENGINEERING CONTROLS
         Safety shower and eye bath. Mechanical exhaust required.
      
      PERSONAL PROTECTIVE EQUIPMENT
         Respiratory: Use respirators and components tested and approved
         under appropriate government standards such as NIOSH (US) or CEN
         (EU). Respiratory protection is not required. Where protection
         from nuisance levels of dusts are desired, use type N95 (US) or
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         type P1 (EN 143) dust masks.
         Hand: Protective gloves.
         Eye: Chemical safety goggles.
      
      GENERAL HYGIENE MEASURES
         Wash thoroughly after handling.
      
      Section 9 - Physical/Chemical Properties
      
      Appearance              Physical State: Solid
                              Color: Colorless
                              Form: Crystals
                              Odor: Odorless
      
      Property                Value               At Temperature or Pressure
      
      Molecular Weight        102.9 AMU
      pH                      5.4                 20 °C Concentration: 50
                                                  g/l
      BP/BP Range             1,393 °C
      MP/MP Range             747 °C
      Freezing Point          N/A
      Vapor Pressure          1 mmHg              806 °C
      Vapor Density           N/A
      Saturated Vapor Conc.   N/A
      SG/Density              1 g/cm3
      Bulk Density            N/A
      Odor Threshold          N/A
      Volatile%               N/A
      VOC Content             N/A
      Water Content           N/A
      Solvent Content         N/A
      Evaporation Rate        N/A
      Viscosity               N/A
      Surface Tension         N/A
      Partition Coefficient   N/A
      Decomposition Temp.     N/A
      Flash Point             N/A
      Explosion Limits        N/A
      Flammability            N/A
      Autoignition Temp       N/A
      Refractive Index        N/A
      Optical Rotation        N/A
      Miscellaneous Data      N/A
      Solubility              Solubility in Water:soluble
      
      N/A = not available
      
      Section 10 - Stability and Reactivity
      
      STABILITY
         Stable: Stable.
         Conditions to Avoid: Moisture. Heat.
         Materials to Avoid: Strong acids, Strong oxidizing agents, Alkali
         metals, Halogens.
      
      HAZARDOUS DECOMPOSITION PRODUCTS
         Hazardous Decomposition Products: Hydrogen bromide gas.
      
      HAZARDOUS POLYMERIZATION
         Hazardous Polymerization: Will not occur
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      Section 11 - Toxicological Information
      
      ROUTE OF EXPOSURE
         Skin Contact: May cause skin irritation.
         Skin Absorption: May be harmful if absorbed through the skin.
         Eye Contact: May cause eye irritation.
         Inhalation: May be harmful if inhaled. Material may be
         irritating to mucous membranes and upper respiratory tract.
         Ingestion: May be harmful if swallowed.
      
      TARGET ORGAN(S) OR SYSTEM(S)
         Central nervous system.
      
      SIGNS AND SYMPTOMS OF EXPOSURE
         Bromide rashes, especially of the face, and resembling acne and
         furunculosis, often occur when bromide inhalation or
         administration is prolonged. Circulatory collapse. Exposure can
         cause: To the best of our knowledge, the chemical, physical, and
         toxicological properties have not been thoroughly investigated.
      
      TOXICITY DATA
         Skin
         Rabbit
         > 2,000 mg/kg
         LD50
      
         Oral
         Rat
         3500 mg/kg
         LD50
      
         Subcutaneous
         Rat
         2900 MG/KG
         LD50
         Remarks: Skin and Appendages: Other: Hair.
      
         Oral
         Mouse
         7000 mg/kg
         LD50
      
         Intraperitoneal
         Mouse
         5 GM/KG
         LD50
      
         Subcutaneous
         Mouse
         5020 MG/KG
         LD50
      
      IRRITATION DATA
         Eyes
         Rabbit
         Remarks: Mild irritation effect
         Skin
         Rabbit
         Remarks: No irritation effect
      
      CHRONIC EXPOSURE - REPRODUCTIVE HAZARD
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         Species: Rat
         Dose: 47520 MG/KG
         Route of Application: Oral
         Exposure Time: (90D MALE/90D PRE)
         Result: Effects on Fertility: Mating performance (e.g., # sperm
         positive females per # females mated; # copulations per # estrus
         cycles). Effects on Newborn: Viability index (e.g., # alive at
         day 4 per # born alive). Effects on Newborn: Weaning or
         lactation index (e.g., # alive at weaning per # alive at day 4).
      
         Species: Rat
         Dose: 3600 MG/KG
         Route of Application: Oral
         Exposure Time: (3-20D PREG)
         Result: Effects on Newborn: Weaning or lactation index (e.g., #
         alive at weaning per # alive at day 4).
      
         Species: Rat
         Dose: 720 MG/KG
         Route of Application: Oral
         Exposure Time: (3-20D PREG)
         Result: Effects on Newborn: Behavioral.
      
         Species: Rat
         Dose: 1620 MG/KG
         Route of Application: Oral
         Exposure Time: (90D MALE)
         Result: Paternal Effects: Testes, epididymis, sperm duct.
      
      Section 12 - Ecological Information
      
      No data available.
      
      ACUTE ECOTOXICITY TESTS
         Test Type: LC50 Fish
         Species: Poecilia reticulata
         Time: 96 h
         Value: 160,000 mg/l
      
         Test Type: EC50 Daphnia
         Species: Daphnia magna
         Time: 48 h
         Value: 5,800 mg/l
      
      Section 13 - Disposal Considerations
      
      APPROPRIATE METHOD OF DISPOSAL OF SUBSTANCE OR PREPARATION
         Contact a licensed professional waste disposal service to dispose
         of this material. Dissolve or mix the material with a combustible
         solvent and burn in a chemical incinerator equipped with an
         afterburner and scrubber. Observe all federal, state, and local
         environmental regulations.
      
      Section 14 - Transport Information
      
      DOT
         Proper Shipping Name: None
         Non-Hazardous for Transport: This substance is
         considered to be non-hazardous for transport.
      
      IATA
         Non-Hazardous for Air Transport: Non-hazardous for air
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         transport.
      
      Section 15 - Regulatory Information
      
      US CLASSIFICATION AND LABEL TEXT
         US Statements: Caution: Avoid contact and inhalation. Target
         organ(s): Central nervous system.
      
      UNITED STATES REGULATORY INFORMATION
         SARA LISTED: No
         TSCA INVENTORY ITEM: Yes
      
      CANADA REGULATORY INFORMATION
         WHMIS Classification: This product has been classified in
         accordance with the hazard criteria of the CPR, and the MSDS
         contains all the information required by the CPR.
         DSL: Yes
         NDSL: No
      
      Section 16 - Other Information
      
      DISCLAIMER
         For R&D use only. Not for drug, household or other uses.
      
      WARRANTY
         The above information is believed to be correct but does not
         purport to be all inclusive and shall be used only as a guide. The
         information in this document is based on the present state of our
         knowledge and is applicable to the product with regard to
         appropriate safety precautions. It does not represent any
         guarantee of the properties of the product. Sigma-Aldrich Inc.,
         shall not be held liable for any damage resulting from handling or
         from contact with the above product. See reverse side of invoice
         or packing slip for additional terms and conditions of sale.
         Copyright 2008 Sigma-Aldrich Co. License granted to make unlimited
         paper copies for internal use only.
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SLOW RELEASE SUBSTRATE (SRS) MSDS 
Effective Date: 5/2/07 
 

1. Product Identification 
Synonyms: Slow Release Substrate  (SRS™)   
CAS No.: Mixture 
Molecular Weight: Not applicable.  
Chemical Formula: Not applicable.  
Supplier:  Terra Systems, Inc. 
1035 Philadelphia Pike 
Suite E 
Wilmington DE 19809 
Telephone (302) 798-9553 
Facsimile: (302) 798-9554 
 

 

2. Composition/Information on Ingredients 
Ingredient  CAS # Percent Hazardous 
Food grade edible oil 
& emulsifiers 

Mixture 50-70 No 

Sodium Lactate 72-17-3 <5 Yes 
Yeast Extract 8013-01-2 <1 No 
Ammonium Phosphate 
Dibasic 

7783-28-0 <1 No 

Water 7732-18-5 30-50 No 
   
 

3. Hazards Identification 
Emergency Overview  
--------------------------  
CAUTION! MAY CAUSE EYE IRRITATION.  
-----------------------------------------------------------------------------------------------------------  
Health Rating: 1 - Slight  
Flammability Rating: 1 - Slight  
Reactivity Rating: 1 - Slight  
Contact Rating: 1 - Slight  
Lab Protective Equip: GOGGLES; LAB COAT; PROPER GLOVES  
Storage Color Code: Green (General Storage)  
-----------------------------------------------------------------------------------------------------------  
 
 



Potential Health Effects  
----------------------------------  
Inhalation:  
Not expected to be a health hazard. If heated, may produce vapors or mists that irritate 
the mucous membranes and cause irritation, dizziness, and nausea.  Remove to fresh air. 
Ingestion:  
Not expected to be a health hazard via ingestion. Large doses may produce abdominal 
spasms, diarrhea.  
Skin Contact:  
No adverse effects expected. May cause irritation or sensitization in sensitive individuals.  
Eye Contact:  
May cause mild irritation, possible reddening.  
Chronic Exposure:  
No information found.  
Aggravation of Pre-existing Conditions:  
No information found.  

 

4. First Aid Measures 
Inhalation:  
Not expected to require first aid measures. Remove to fresh air. Get medical attention for 
any breathing difficulty.  
Ingestion:  
If large amounts were swallowed, give water to drink and get medical advice.  
Skin Contact:  
Not expected to require first aid measures. Wash exposed area with soap and water. Get 
medical advice if irritation develops.  
Eye Contact:  
Immediately flush eyes with plenty of water for at least 15 minutes, lifting upper and 
lower eyelids occasionally. Get medical attention if irritation persists.  

 

5. Fire Fighting Measures 
Fire:  
Flash point: >200 oC (>392 oF) 
Not considered to be a fire hazard.  
Explosion:  
Not considered to be an explosion hazard.  
Fire Extinguishing Media:  
Use any means suitable for extinguishing surrounding fire.  
Special Information:  
In the event of a fire, wear full protective clothing and NIOSH-approved self-contained 
breathing apparatus with full facepiece operated in the pressure demand or other positive 
pressure mode.  



 

6. Accidental Release Measures 
Clean-up personnel may require protective clothing. Absorb in sand, paper towels, “Oil 
Dry”, or other inert material. Scoop up and containerize for disposal. Flush trace residues 
to sewer with soap and water. Containerized waste may be sent to an approved waste 
disposal facility.  
 

 

7. Handling and Storage 
Keep in a tightly closed container, stored in a cool, dry, ventilated area. Protect against 
physical damage. Containers of this material are not hazardous when empty since they do 
vapors or harmful substances; observe all warnings and precautions listed for the product.  

 

8. Exposure Controls/Personal Protection 
Airborne Exposure Limits:  
None established.  
Ventilation System:  
Not expected to require any special ventilation.  
Personal Respirators (NIOSH Approved):  
Not expected to require personal respirator usage.  
Skin Protection:  
Wear protective gloves and clean body-covering clothing.  
Eye Protection:  
Use chemical safety goggles and/or a full face shield where splashing is possible.  

 

9. Physical and Chemical Properties 
Appearance:  
White liquid.  
Odor:  
Vegetable oil. 
Solubility:  
Soluble in water.  
Specific Gravity:  
0.95-0.98 g/mL  
pH:  
6-8 (60% aqueous solution)  
% Volatiles by volume @ 21C (70F):  
Negligible.  
Boiling Point:  



> 100C (> 212F)  
Melting Point:  
No information found.  
Vapor Density (Air=1):  
No information found.  
Vapor Pressure (mm Hg):  
< 1.0 @ 20C (68F)  
Evaporation Rate (BuAc=1):  
No information found.  

 

10. Stability and Reactivity 
Stability:  
Stable under ordinary conditions of use and storage.  
Hazardous Decomposition Products:  
Carbon dioxide and carbon monoxide may form when heated to decomposition.  
Hazardous Polymerization:  
Will not occur.  
Incompatibilities:  
Strong oxidizers, acids.  
Conditions to Avoid:  
Incompatibles.  

 

11. Toxicological Information 
Sodium Lactate.  Oral rat LD50: 2,000 mg/kg.  100 mg caused mild irritation to rabbit 
eye in Draize test. 
Sodium Bicarbonate.  Oral rat LD50 unknown. 

 
 

12. Ecological Information 
Environmental Fate:  
No information found.  
Environmental Toxicity:  
No information found.  

 

13. Disposal Considerations 
Whatever cannot be saved for recovery or recycling should be managed in an appropriate 
and approved waste disposal facility. Processing, use or contamination of this product 
may change the waste management options. State and local disposal regulations may 



differ from federal disposal regulations. Dispose of container and unused contents in 
accordance with federal, state and local requirements.  

 

14. Transport Information 
Not regulated.  

 

15. Regulatory Information 
OSHA STATUS: This product is not hazardous under the criteria of the Federal OSHA hazard Communication 
Standard 29 CFR 1910.1200. However, thermal processing and decomposition fumes from this product may be 
hazardous as noted in Section 10. 
 
TSCA STATUS: No component of this product is listed on the TSCA inventory. 
 
CERCLA (Comprehensive Response Compensation, and Liability Act): Not reportable. 
 
SARA TITLE III (Superfund Amendments and Reauthorization Act) 
Section 312 Extremely Hazardous Substances: None 
Section 311/312 Hazard Categories: Non-hazardous Under Section 311/312 
Section 313 Toxic Chemicals: None 
 
RCRA STATUS: If discarded in its purchased form, this product would not be a hazardous waste either by 
listing or by characteristic. However, under RCRA, it is the responsibility of the product user to determine at the 
time of disposal, whether a material containing the product or derived from the product should be classified as a 
hazardous waste. (40 CFR 261.20-24) 
 
CALIFORNIA PROPOSITION 65: The following statement is made in order to comply with the California 
safe Drinking Water and Toxic Enforcement Act of 1986. The product contains no chemicals known to the 
State of California to cause cancer. 

16. Other Information 
NFPA Ratings: Health: 1 Flammability: 1 Reactivity: 0  
Revision Information:  
MSDS Section(s) changed since last revision of document include: None.  
Disclaimer:  
************************************************************************
************************  
Terra Systems, Inc. provides the information contained herein in good faith but 
makes no representation as to its comprehensiveness or accuracy. This document is 
intended only as a guide to the appropriate precautionary handling of the material 
by a properly trained person using this product. Individuals receiving the 
information must exercise their independent judgment in determining its 
appropriateness for a particular purpose. TERRA SYSTEMS, INC. MAKES NO 
REPRESENTATIONS OR WARRANTIES, EITHER EXPRESS OR IMPLIED, 
INCLUDING WITHOUT LIMITATION ANY WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE WITH 
RESPECT TO THE INFORMATION SET FORTH HEREIN OR THE PRODUCT 



TO WHICH THE INFORMATION REFERS. ACCORDINGLY, TERRA 
SYSTEMS, INC. WILL NOT BE RESPONSIBLE FOR DAMAGES RESULTING 
FROM USE OF OR RELIANCE UPON THIS INFORMATION.  
************************************************************************
************************  
Prepared by: Terra Systems, Inc. 
Phone Number: (302) 798-9553 (U.S.A.)  
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Sulfuric Acid 0. I 600 ± 0.0008 N 
Catalog Number: !438801 

Hach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS Number: M00337 
Chemical Name: Not applicable. 
C4S No.: Not applicable. 
Cltemical Formula: Not applicable. 
Chemical Family: Not applicable 
Hazard: May cause eye irritation. 
Date of MSDS Preparation: 

Day: 03 
Month: May 
Year: 2007 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Demineralized Water 
CAS No.: 7732-18-5 
TSCA CAS Number: 7732- I 8-5 
Percent Range: >98 
Percent Range Uuits: weight I volume 
LD50: None reported 
LC50: None reported 
TLV: Not established 
PEL: Not established 
Hazard: No effects anticipated. 

Other components, each 
C4S No.: Not applicable 
TSCA CAS Number: Not applicable 
Percelll Range: 0.01-0.1 
Percent Range Units: weight I weight 
LD50: Not applicable 
LC50: Not applicable 
TLV: Not established 
PEL: Not established 
Hazard: Any ingredient(s) of this product listed as "Other component(s)" is not considered a health hazard 
to the user of this product. 

Sulfuric acid 
CAS No.: 7664-93-9 
TSCA C4S Number: 7664-93-9 
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Percent Range: 0.1 - 1.0 
Percent Range Units: weight I weight 
LD50: Oral rat LD50 = 2140 rng/kg. 
LC50: Inhalation rat LC50 = 87 ppm/4 hr 
TL V: I rnglrn' (TWA); 3 mg/m' (STEL) 
PEL: I mglm' 
Hazard: Causes severe burns. Hannful if inhaled. Recognized carcinogen. 

3. HAZARDS IDENTIFICATION 

Emergency Overview: 
Appearance: Clear, colorless liquid 
Odor: None 

MAY CAUSE EYE IRRITATION 

HMIS: 
Health: I 
Flammability: 0 
Reactivity: 0 
Protective Equipmmt: X - See protective equipment, Section 8. 

NFPA: 
Health: I 
Flammability: 0 
Reactil,ity: 0 
Symbol: Not applicable 

Potential Health Effects: 
Eye Contact: May cause irritiation 
Skin Contact: No effects are anticipated 
Skin Absorption: None reported 

Target Organs: Not applicable 
Ingestitm: Practically non-toxic 

Target Organs: None reported 
Inhalation: No data reported. 

Target Organs: None reported 
Medical Conditions Aggravated: None reported 
Chronic Effects: None reported 
Cancer I Reproductive Toxicity Information: 

This product does NOT contain any OSHA listed carcinogens. 

An ingredient of this mixture is: !ARC Group I: Recognized Carcinogen 
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Sulfuric Acid - The !ARC evaluation was based on exposure to the mist or vapor of concentrated sulfuric 
acid generated during chemical processes. 

This product does NOT contain any NTP listed chemicals. 

Additional Cancer I Reproductive Toxicity Information: None reported 
Toxicologically Synergistic Products: None reported 

4. FIRST AID 
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Eye Contact: Immediately flush eyes with water for 15 minutes. Call physician. 
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Skin Contact (First Aiel): Wash skin with plenty of water. Call physician if irritation develops. 
Ingestion (First Aiel): Give large quantities of water. Call physician immediately. 
Inlwlatiou: None required. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: Material will not bum. 
Flash Poilll: Not applicable. 
Method: Not applicable 
Flammability Limits: 

Lower Explosion Limits: Not applicable. 
Upper Explosion Limits: Not applicable. 

Allloignition Tempera/lire: Not applicable. 
Hazardous Combustion Products: This material will not burn. 
Fire I Explosion Hazards: This product will not bum or explode. 

Static Discharge: None reported. 
Meclwnicallmpact: None reported 

Extingllishing Media: Use media appropriate to surrounding fire conditions 
Fire Fighting Instruction: As in any fire, wear self-contained breathing apparatus pressure-demand and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Re,ponse Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to 

a spill according to federal regulations (OSHA 29 CFR 191 0.120(a)(v)) and per your company's emergency 
response plan and guidelines/procedures. See Section 13, Special instructions for disposal assistance. 
Colllainmellf Technique: Absorb spilled liquid with non-reactive sorbent material. Stop spilled material from 
being released to the environment. 
Clean-lip Tecltniqlle: Cover spilled material with an alkali, such as soda ash or sodium bicarbonate. Scoop 
up slurry into a large beaker. Adjust to a pH between 6 and 9 with an alkali, such as soda ash or sodium 
bicarbonate. Dispose of material in an E.P.A. approved hazardous waste facility. Decontaminate the area of 
the spill with a soap solution. 
Evacuation Procedure: Evacuate as needed to perform spill clean-up. -If conditions warrant, increase the size 
of the evacuation. 
Special Instructions (for accidental release): Mixture contains a component which is regulated as a water 
pollutant. Mixture contains a component which is regulated as hazardous waste. 
304 EHS RQ (40 CFR 355): Sulfuric Acid- RQ 1000 lbs. 
D.O.T. Emergency Response Gllide Number: Not applicable. 

7. HANDLING I STORAGE 

Handling: Avoid contact with eyes Wash thoroughly after handling. Maintain general industrial hygiene 
practices when using this product. 
Storage: Store between 10' and 25'C. 

Flammability Class: Not applicable 

8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 
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Engineering Controls: Have an eyewash station nearby. Maintain general industrial hygiene practices when 
using this product. 
Personal Protective Equipment: 

Eye Protection: safety glasses with top and side shields 
Skin Protection: disposable latex gloves lab coat 
Inhalation Protection: adequate ventilation 

Precautionary Measures: Avoid contact with: eyes Wash thoroughly after handling. Use with adequate 
ventilation. Protect from: heat 
TL V: Not established. 
PEL: Not established. 

9. PHYSICAL I CHEMICAL PROPERTIES 

Appearance: Clear, colorless liquid 
Physical State: Liquid 
Molecular Weight: Not applicable. 
Odor: None 
pH:l.J 
Vapor Pressure: Not determined. 
Vapor Density (air= 1): Not determined. 
Boiling Point: - 100° C (- 212° F) 
Melting Point: Not determined. 
Specific Gravity (water= 1): 0.990 
Evaporation Rate (water= 1): 0.56 
Volatile Organic Compounds Content: Not applicable. 
Partiticm Coefficient (u-octauol I water): Not applicable. 
Solubility: 

Water: Miscible. 
Acid: Miscible. 
Other: Not determined. 

Metal Corrosivity: 
Steel: 0.027 inlyr (0.689 mm/yr) 
Aluminum: 0.124 inlyr (3.150 mm/yr) 

10. STABILITY /REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Conditions to Avoid: Extreme temperatures Evaporation 
Reactivity I Incompatibility: Incompatible with: caustics 
Hazardous Decomposition: None reported 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological Data: 
LD50: None reported. 
LC50: None reported. 
Dermal Toxicity Data: None reported. 
Skin and Eye Irritation Data: None reported. 
Mutation Data: None reported. 
Reproductive Effects Data: None reported. 
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Ingredielll Toxicological Dflla: Sulfuric Acid: Oral rat LD5o ~ 2140 mg/kg; Inhalation rat LC50 ~ 34 7 ppm/1 
hr. 

12. ECOLOGICAL INFORMATION 

Product Ecological Information: No specific ecological infom1ation available for this product. 

Ingredient Ecological Information: Sulfuric Acid: The 48-Hour TLm in flounder is 100-300 ppm. 

13. DISPOSAL CON SID ERA TIONS 

EPA Waste ID Number: D002 
Special Instructions (Disposal): Dilute to 3 to 5 times the volume with cold water. Adjust to a pH between 6 
and 9 with an alkali, such as soda ash or sodium bicarbonate. Open cold water tap completely, slowly pour the 
reacted material to the drain. Flush system with plenty of water. 
Empty Colllainers: Rinse three times with an appropriate solvent. Dispose of empty container as normal 
trash. 
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be superseded by 
more stringent state or local requirements. Please consult your local environmental regulators for more 
information. 

14. TRANSPORT INFORMATION 

D.O.T.: 
D. 0. T. Proper Shipping Name: Not Currently Regulated 

DOT Hazard Class: NA 
DOT Subsidiary Risk: NA 
DOT ID Number: NA 
DOT Packing Group: NA 

I.C.A.O.: 
l.C.A.O. Proper Sltipping Name: Not Currently Regulated 

ICAO Hazard Class: NA 
ICAO Subsidiary Risk: NA 
ICAO ID Number: NA 
ICAO Packing Group: NA 

I.M.O.: 
l.M.O. Proper Sl1ipping Name: Not Currently Regulated 

l.M.O. Hazard Class: NA 
I.M.O. Subsidiary Risk: NA 
l.M.O. ID Number: NA 
I.M.O. Packing Group: NA 

Additional Information: This product may be shipped as part of a chemical kit composed of various 
compatible dangerous goods for analytical or testing purposes. This kit would have the following 
classification: Proper Shipping Name: Chemical Kit 
Hazard Class: 9 UN Number 3316. 
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15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
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O.S.H.A.: This product meets the criteria for a hazardous substance as defined in the Hazard 
Communication Standard. (29 CFR 1910.1200) 
E.P.A.: 

S.A.R.A. Title III Section311/312 Categorization (40 CFR 370): Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
S.A.R.A. Title III Section 313 (40 CFR 372): This product contains a chemical(s) subject to tl1e 
reporting requirements of Section 313 of Title Ill of SARA. 
Sulfuric acid (acid aerosols including mists, vapors, gas, fog, and other airborne forms of any particle 

size.) 
302 (EHS) TPQ (40 CFR 355): Sulfuric Acid l 000 lbs. 
304 CERCLA RQ (40 CFR 302.4): Sulfuric Acid l 000 lbs. 
304 EHS RQ (40 CFR 355): Sulfuric Acid- RQ I 000 lbs. 
Clean Water Act (40 CFR 116.4): Sulfuric acid- RQ 1000 lbs. 
RCRA: Contains RCRA regulated substances. See Section 13, EPA Waste 1D Number. 

C.P.S.C.: Not applicable 
State Regulations: 

Califomia Prop. 65: No Prop. 65 listed chemicals are present in this product. 
Idemification of Prop. 65 Ingredient(s): None 

Califomia Perchlorate Rule CCR Title 22 Clzap 33: 
Trade Secret Registry: Not applicable 
National Inventories: 

U.S. Invellfory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory ( 40 CFR 71 0). 
TSCA CAS Number: Not applicable. 

16. OTHER INFORMATION 

Intended Use: Alkalinity determination 
References: 29 CFR 1900- 1910 (Code of Federal Regulations- Labor). CCINFO RTECS. Canadian Centre 
for Occupational Health and Safety. Hamilton, Ontario Canada: 30 June 1993. Fire Protection Guide on 
Hazardous Materials, lOth Ed. Quincy, MA: National Fire Protection Fire Protection Guide on Hazardous 
Materials, lOth Ed. Quincy, MA: National Fire Protection Association, 1991. !ARC Monographs on the 
Evaluation of the Carcinogenic Risks to Humans. World Health Organization (Volumes 1-42) Supplement 7. 
France: 1987. List of Dangerous Substances Classified in Annex I of the EEC Directive (67/548)­
Classification, Packaging and Labeling of Dangerous Substances, Amended July 1992. Sixth Annual Report 
on Carcinogens, 1991. U.S. Department of Health and Human Services. Rockville, MD: Technical 
Resources, Inc. 1991. Technical Judgment. TLV's Threshold Limit Values and Biological Exposure Indices 
for 1992-1993. American Conference of Governmental Industrial Hygienists, 1992. Verschueren, Karel. 
Handbook of Environmental Data on Organic Chemicals. New York: Van Nostrand Reinhold Co., 1977. 
Revision Summary: Updates in Section(s) 15, 

Legend: 
NA -Not Applicable 
ND -Not Determined 
NV - Not Available 

w/w - weight/weight 
w/v - weight/volume 
v/v - volume/volume 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual 
site safety programs in accordance with applicable hazard communication standards and regulations. 



World Headquarters 
Hach Company 
P.O. Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

Page 7 
Date Printed 5116108 
MSDS No: M00337 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF 
THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 

HACH COMPANY ©2008 
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Sulfuric Acid 1.600 ± 0.008 N 
Catalog Number: 1438901 

Hach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS Number: M00299 
Chemical Name: Not applicable 
CAS No.: Not applicable 
Chemical Formula: Not applicable 
Chemical Family: Not applicable 
Hazard: Carcinogen. Causes eye bums. 
Date of MSDS Preparation: 

Day: JO 
Mouth: May 
Year: 2008 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Demineralized Water 
CAS No.: 7732-18-5 
TSCA C4S Number: 7732-18-5 
Percelll Range: 90.0- I 00.0 
Percent Range Units: volume I volume 
LD50: None reported 
LC50: None reported 
TLV: Not established 
PEL: Not established 
Hazard: No effects anticipated. 

Other component 
CAS No.: Not applicable 
TSCA CAS Number: Not applicable 
Percent Range: 0.01-0.1 
Percent Range Units: weight I weight 
LD50: Not applicable 
LC50: Not applicable 
TLV: Not established 
PEL: Not established 
Hazard: Any ingredient(s) of this product listed as "Other component(s)" is not considered a health hazard 
to the user of this product. 

Sulfuric Acid 
CAS No.: 7664-93-9 
TSCA CAS Number: 7664-93-9 
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Percent Range: 1.0- 10.0 
Percellt Rauge Units: volume I volume 
LD50: Oral rat LD50 = 2140 mg/kg. 
LC50: Inhalation rat LC50 = 87 ppm/4 hr 
TL V: I mg/m' (TWA); 3 mg/m' (STEL) 
PEL: I mg/m' 
Hazard: Causes severe bums. Harmful if inhaled. Recognized carcinogen. 

3. HAZARDS IDENTIFICATION 

Emergency Oven,iew: 
Appearance: Clear, colorless 
Odor: Acidic 

Page 2 
Date Printed 4/16/08 
MSDS No: M00299 

CAUSES EYE BURNS MAY CAUSE RESPIRATORY TRACT IRRITATION 

HMIS: 
Health: 3 
Flammability: 0 
Reactivity: 0 
Protective Equipment: X - See protective equipment, Section 8. 

NFPA: 
Health: 3 
Flammability: 0 
Reactivity: 0 
Symbol: Not applicable 

Potential Health Effects: 
Eye Contact: Causes eye bums. 
Skiu Contact: No effects are anticipated 
Skiu Absorption: None reported 

Target Organs: None reported 
Ingestion: Causes: irritation of the mouth and esophagus May cause: vomiting diarrhea 

Target Organs: None reported 
Inhalation: May cause: respiratory tract irritation teeth erosion mouth soreness difficult breathing 

Target Organs: Lungs 
Medical Conditions Aggravated: Pre-existing: Eye conditions Respiratory conditions 
Chronic Effects: Chronic overexposure may cause erosion of the teeth chronic irritation or inflammation 
of the lungs cancer 
Cancer I Reproductive Toxicity Information: 

This product does NOT contain any OSHA listed carcinogens. 

An ingredient ofthis mixture is: !ARC Group I: Recognized Carcinogen 
Sulfuric Acid - The !ARC evaluation was based on exposure to the mist or vapor of concentrated sulfuric 

acid generated during chemical processes. 
NTP Listed Group I: Recognized Carcinogen 
Sulfuric Acid Mist or Vapor 
Additional Cancer I Reproductive Toxicity Information: None reported 

Toxicologically Synergistic Products: None reported 

4. FIRST AID 
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Eye Contact: Immediately flush eyes with water for I 5 minutes. Call physician. 
Skin Contact (First Aid): Wash skin with plenty of water. 
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Ingestion (First Aid): Do not induce vomiting. Give l-2 glasses of water. Call physician immediately. 
Never give anything by mouth to an unconscious person. 
Inhalation: Remove to fresh air. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: Material will not bum. During a frre, irritating and highly toxic gases may be 
generated by thermal decomposition. 
Flash Poi1ll: Not applicable 
Method: Not applicable 
Flammability Limits: 

Lower Explosion Limits: Not applicable 
Upper Explosion Limits: Not applicable 

Autoiguitiou Temperature: Not applicable 
Hazardous Combustion Products: This material will not bum. 
Fire I Explosion Hazards: This product will not bum or explode. 

Static Discharge: None reported. 
Meclwuical Impact: None reported 

Extinguishing Media: Use media appropriate to surrounding fire conditions 
Fire Fighting Instruction: As in any fire, wear self-contained breathing apparatus pressure-demand and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to 

a spill according to federal regulations (OSHA 29 CFR 1910.120(a)(v)) and per your company's emergency 
response plan and guidelines/procedures. See Section 13, Special Instructions for disposal assistance. 
Containment Technique: Absorb spilled liquid with non-reactive sorbent material. Stop spilled material from 
being released to the environment. 
Clean-up Technique: Cover spilled material with an alkali, such as soda ash or sodium bicarbonate. Scoop 
up slurry into a large beaker. Adjust to a pH between 6 and 9 with an alkali, such as soda ash or sodium 
bicarbonate. Flush reacted material to the drain with a large excess of water. Decontaminate the area of the 
spill with a soap solution. 
Evacuation Procedure: Evacuate local area (15 foot radius or as directed by your facility's emergency 
response plan) when: any quantity is spilled. If conditions warrant, increase the size of the evacuation. 
Specialllzstmctious (for accidental release): Mixture contains a component which is regulated as a water 
pollutant. Product is regulated as RCRA hazardous waste. 
304 EHS RQ (40 CFR 355): Sulfuric Acid- RQ I 000 lbs. 
D.O.T. Emergency Respo11se Guide Number: none 

7. HANDLING I STORAGE 

Handling: Avoid contact with eyes Do not breathe mist or vapors. Use with adequate ventilation. Maintain 
general industrial hygiene practices when using this product. Wash thoroughly after handling. 
Storage: Store between I 0' and 25'C. 

Flammability Class: Class liiB 
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8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 
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Engineering Controls: Have an eyewash station nearby. Use general ventilation to minimize exposure to 
mist, vapor or dust. Maintain general industrial hygiene practices when using this product. 
Personal Protective Equipment: 

Eye Protection: safety glasses with top and side shields 
Skin Protection: disposable latex gloves lab coat 
Inltalation Protection: adequate ventilation 

Precautionary Measures: Avoid contact with: eyes skin Do not breathe: mist/vapor Use with adequate 
ventilation. Protect from: heat 
TL V: Not established 
PEL: Not established 

9. PHYSICAL I CHEMICAL PROPERTIES 

Appearance: Clear, colorless 
Physical State: Liquid 
Molecular Weight: Not applicable 
Odor: Acidic 
pH: <0.5 
Vapor Pressure: Not determined 
Vapor Density (air= 1): Not determined 
Boiling Point: - I 00 oc (2 I2 °F) 
Melting Point: Not determined 
Specific Gravity (water= 1): I .047 
E1•aporation Rate (water= 1): 0.53 
Volatile Organic Compounds Content: Not applicable 
Partition Coefficiellt (n-octanol I water): Not applicable 
Solubility: 

Water: Soluble 
Acid: Soluble 
Other: Not determined 

Metal Corrosivity: 
Steel: 0.096 inlyr 
Aluminum: Not determined 

10. STABILITY I REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Conditions to Avoid: Extreme temperatures Exposure to air. Heating to decomposition. 
Reactivity I Incompatibility: Incompatible with: alkalies oxidizers reducers 
Hazardous Decomposition: Heating to decomposition releases toxic and/or corrosive fumes of: sulfur oxides 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological Data: 
LDSO: None reported 
LCSO: None reported 
Dermal Toxicity Data: None reported 
Skin and Eye Irritation Data: Skin testing with IO% solution shows no irritation. 
Mutation Data: None reported 
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Reproductive Effects Data: None reported 
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Ingredient Toxicological Data: Sulfuric Acid: Oral rat LD50 ~ 2140 mg/kg, Inhalation rat LC50 87 
ppm/4Hours 

12. ECOLOGICAL INFORMATION 

Product Ecological Information: --
No ecological data available for this product. 

Ingredient Ecological Information: Sulfuric Acid: The 48-Hour TLm in flounder is 100-300 ppm. 

13. DISPOSAL CONSIDERATIONS 

EPA Waste ID Number: D002 
Special Instructions (Disposal): Work in an approved fume hood. Dilute to 3 to 5 times the volume with cold 
water. Adjust to a pH between 6 and 9 with an alkali, such as soda ash or sodium bicarbonate. Open cold 
water tap completely, slowly pour the reacted material to the drain. Allow cold water to run for 5 minutes to 
completely flush the system. 
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal 
trash. 
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be superseded by 
more stringent state or local requirements. Please consult your local environmental regulators for more 
information. 

14. TRANSPORT INFORMATION 

D.O.T.: 
D.O. T. Proper Shipping Name: Not Currently Regulated 

DOT Hazard Class: NA 
DOT Subsidiary Risk: NA 
DOT ID Number: NA 
DOT Packing Group: NA 

I.C.A.O.: 
I.C.A.O. Proper Shipping Name: Not Currently Regulated 

ICAO Hazard Class: NA 
ICAO Subsidiary Risk: NA 
ICAO ID Number: NA 
ICAO Packing Group: NA 

I.M.O.: 
I.M.O. Proper Shipping Name: Not Currently Regulated 

I.M.O. Hazard Class: NA 
I.M.O. Subsidiary Risk: NA 
I.M.O. ID Number: NA 
I.M.O. Packing Group: NA 

Additional Information: This product may be shipped as part of a chemical kit composed of various 
compatible dangerous goods for analytical or testing purposes. This kit would have the following 
classification: Proper Shipping Name: Chemical Kit 
Hazard Class: 9 UN Number 3316. 
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15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
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O.S.H.A.: This product meets the criteria for a hazardous substance as defined in the Hazard 
Communication Standard. (29 CFR 1910.1200) 
E.P.A.: 

S.A.R.A. Title III Section311/312 Categorization (40 CFR 370): Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
S.A.R.A. Title Ill Section 313 (40 CFR 372): This product contains a chemical(s) subject to the 
reporting requirements of Section 313 of Title III of SARA. 
Sulfuric acid (acid aerosols including mists, vapors, gas, fog, and other airborne forms of any particle 

size.) 
302 (EHS) TPQ (40 CFR 355): Sulfuric Acid 1000 lbs. 
304 CERCLA RQ (40 CFR 302.4): Sulfuric Acid 1000 lbs. 
304 EHS RQ (40 CFR 355): Sulfuric Acid- RQ 1000 lbs. 
Clean Water Act (40 CFR 116.4): Sulfuric acid- RQ 1000 lbs. 
RCRA: Contains RCRA regulated substances. See Section 13, EPA Waste ID Number. 

C.P.S.C.: Not applicable 
State Regulations: 

Califomia Prop. 65: No Prop. 65 listed chemicals are present in this product. 
Idelltijication of Prop. 65 Ingredient(s): None 

Califomia Perchlorate Rule CCR Title 22 Chap 33: 
Trade Secret Registry: Not applicable 
National lllventories: 

U.S. Inventory Status: All ingredients in this product are listed on the TSCA S(b) Inventory (40 CFR 71 0). 
TSCA CAS Number: Not applicable 

16. OTHER INFORMATION 

Intended Use: Alkalinity determination 
References: TLV's Threshold Limit Values and Biological Exposure Indices for 1992-1993. American 
Conference of Governmental Industrial Hygienists, 1992. In-house information. Technical Judgment. Air 
Contaminants, Federal Register, Vol. 54, No. 12. Thursday, January 19, !989. pp. 2332-2983. Vendor 
Information. !ARC Monographs on the Evaluation of the Carcinogenic Risks to Humans. World Health 
Organization (Volumes 1-42) Supplement 7. France: 1987. 
Revision Summary: Updates in Section(s) 15, 

Legend: 
NA -Not Applicable 
ND -Not Determined 
NV -Not Available 

w/w - weight/weight 
w/v- weight/volume 
v/v - volume/volume 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual 
site safety programs in accordance with applicable hazard communication standards and regulations. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF 
THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Phenolphthalein Indicator Powder 
Catalog Number: 94299 

Hach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS Number: MOOOOS 
Chemical Name: Not applicable 
CA£fVo.: Not applicable 
Chemical Formula: Not applicable 
Chemical Family: Not applicable 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm (:~T 

Hazard: May cause eye irritation. Experimental carcinogen. 
Date of MSDS Preparation: 

Day: 06 
Month: February 
Year: 2007 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Phenolphthalein 
CAS No.: 77-09-8 
TSCA CAS Number: 77-09-8 
Percent Range: <2 
Percent Range Units: weight I weight 
LD50: None reported 
LC50: None reported 
TL V: Not established 
PEL: Not established 
Hazard: May cause allergic reaction. May cause irritation. Suspected carcinogen. 

Other component 
CAS No.: Not applicable 
TSCA CAS Number: Not applicable 
Percell/ Range: < 1.0 
Percent Range Units: weight I weight 
LD50: Not applicable 
LC50: Not applicable 
TL V: Not established 
PEL: Not established 
Hazard: Any ingredient(s) of this product listed as "Otl1er component(s)" is not considered a health hazard 
to the user of this product. 

Sodium Chloride 
CAS No.: 7647-14-5 
TSCA CAS Number: 7647-14-5 
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Percent Range: >95.0 
Percent Range Units: weight I weight 
LD50: Oral rat LD50 = 3000 mg/kg 
LC50: None reported 
TLV: Not established 
PEL: Not established 
Hazard: Causes moderate eye irritation. 

3. HAZARDS IDENTIFICATION 

Emergency tJverview: 
Appearance: White or light pink powder 
Odor: None 

MAY CAUSE EYE IRRITATION 
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CONTAINS MATERIAL WHICH MAY CAUSE CANCER BASED ON ANIMAL DATA 

HMIS: 
Health: 2' 
Flammability: 0 
Reactivity: 0 
Protective Equipment: X - See protective equipment, Section 8. 

NFPA: 
Health: I 
Flammability: 0 
Reactivity: 0 
Symbol: Not applicable 

Potelllial Health Effects: 
Eye Contact: Causes moderate irritation 
Skin Contact: Causes mild irritation 
Skin Absorption: No effects anticipated 

Target Organs: Not applicable 
Ingestion: May cause: dehydration vomiting blood pressure changes muscular twitching rigidity 

Target Organs: None reported 
Inhalation: No effects anticipated 

Target Organs: Not applicable 
/ftledical Conditions Aggravated: Pre-existing: Eye conditions 
Chronic Effects: None reported 
Cancer I Reproductive Toxicity Information: 

This product does NOT contain any OSHA listed carcinogens. 

An ingredient of this mixture is: !ARC Group 2B: Experimental Carcinogen 
Phenolphthalein 
An ingredient of this mixture is: NTP Listed Group 2B: Experimental Carcinogen 
Phenolphthalein 
Additional Cancer I Reproductive Toxicity Information: Contains: a suspected mutagen. 

Toxicologically Synergistic Products: None reported 

4. FIRST AID 

Eye C011/act: Flush eyes with water. Call physician if irritation develops. 
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Skill Co11tact (First Aid): Wash skin with plenty of water. 
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I11gestioll (First Aid): Give large quantities of water. Call physician immediately. 
lllflalatioll: Remove to fresh air. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: During a fire, this product decomposes to form toxic gases. 
Flash Poi11t: Not applicable 
Method: Not applicable 
Flammability Limits: 

Lower Explosion Limits: Not applicable 
Upper Explosion Limits: Not applicable 

Autoig11itio11 Temperature: Not applicable 
Hazardous Combustio11 Products: Toxic fumes of: chlorides sodium oxides 
Fire I Explosio11 Hazards: May react violently with: bromine trifluoride 

Static Discharge: None reported. 
Mechanical Impact: None reported 

Extinguishing Media: Use media appropriate to surrounding fire conditions 
Fire Fighti11g Instmctio11: As in any fire, wear self-contained breathing apparatus pressure-demand and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Respo11se Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to 

a spill according to federal regulations (OSHA 29 CFR 1910.120(a)(v)) and per your company's emergency 
response plan and guidelines/procedures. See Section 13, Special Instructions for disposal assistance. 
Collfaillmelll Tec/mique: Stop spilled material from being released to the environment. 
C/eall-up Tecll11ique: Scoop up spilled material into a large beaker and dissolve with water. Dilute with a 
large excess of water. Flush the spilled material to the drain with a large excess of water. Decontaminate the 
area of the spill with a soap solution. 
Evacuation Procedure: Evacuate as needed to perform spill clean-up. If conditions warrant, increase the size 
of the evacuation. 
Special I11stmctiolls (for accide11tal release): Not applicable 
304 EHS RQ (40 CFR 355): Not applicable 
D.O. T. Emerge11cy Respouse Guide Number: None 

7. HANDLING I STORAGE 

Halldli11g: Avoid contact with eyes skin Wash thoroughly after handling. Maintain general industrial 
hygiene practices when using this product. 
Storage: Keep container tightly closed when not in use. 

Flammability Class: Not applicable 

8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 

E11gi11eerillg Collfrols: Maintain general industrial hygiene practices when using this product. 
Persoual Protective Equipme11t: 

Eye Protectio11: safety glasses with top and side shields 
Skill Protectio11: disposable latex gloves lab coat 
l11halatioll Protectiou: adequate ventilation 
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Precautionary Measures: Avoid contact with: eyes skin Wash thoroughly after handling. 
TLV: Not established 
PEL: Not established 

9. PHYSICAL I CHEMICAL PROPERTIES 

Appeara11ce: White or light pink powder 
Physical State: Solid 
Molecular Weight: Not applicable 
Odor: None 
pH: of 5% solution ~ 6.2 
Vapor Pressure: Not applicable 
Vapor De11sity (air~ 1): Not applicable 
Boili11g Poi11t: Not applicable 
Melting Poi111: 258°-262°C (496°-504°F) 
Specific Gravity (water~ 1): 2.10 
Evaporation Rate (water~ 1): Not applicable 
Volatile Organic Compou11ds Conte111: Not applicable 
Partilio11 Coefficient (n-octa11ol /water): Not detennined 
Solubility: 

Water: Soluble 
Acid: Soluble 
Other: Not detennined 

Metal Corrosivity: 
Steel: Not detennined 
Alumi11um: Not determined 

10. STABILITY I REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Co11ditions to Avoid: Heating to decomposition. Excess moisture 
Reactivity I Incompatibility: Incompatible with: bromine trifluoride lithium 
Hazardous Decomposition: Toxic fumes of: chlorides sodium oxides 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological Data: 
LD50: None reported 
LC50: None reported 
Dermal Toxicity Data: None reported 
Skin and Eye Irritatiott Data: None reported 
Mutation Data: None reported 
Reproductive Effects Data: In a laboratory test. single subcutaneous injection of sodium chloride into 
pregnant mice at the level of2500 mglkg caused fetal deaths and malfonnations. 

Ingredient Toxicological Data: Sodium Chloride: Oral rat LD50 ~ 3000 mg!kg 

12. ECOLOGICAL INFORMATION 

Product Ecological I11formatio1l: --
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No ecological data available for this product. 
Ingrediellf Ecological Information: --
No ecological data available for the ingredients of this product. 

13. DISPOSAL CONSIDERATIONS 

EPA Waste ID Number: None 
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Special Instructions (Disposal): Dilute material with excess water making a weaker than 5% solution. Open 
cold water tap completely, slowly pour the material to the drain. Flush system with plenty of water. 
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal 
trash. 
NOTICE (Disposal}: These disposal guidelines are based on federal regulations and may be superseded by 
more stringent state or local requirements. Please consult your local environmental regulators for more 
infonnation. 

14. TRANSPORT INFORMATION 

D.O.T.: 
D. 0. T. Proper Shipping Name: Not Currently Regulated 

DOT Hazard Class: NA 
DOT Subsidiary Risk: NA 
DOT ID Number: NA 
DOT Packing Group: NA 

I.C.A.O.: 
I.C.A.O. Proper Shipping Name: Not Currently Regulated 

ICAO Hazard Class: NA 
ICAO Subsidiary Risk: NA 
ICAO ID Number: NA 
ICAO Pt1cking Group: NA 

I.M.O.: 
I.M. 0. Proper Shipping Name: Not Currently Regulated 

I.M.O. Hazard Class: NA 
I.M.O. Subsidiary Risk: NA 
I.M.O. ID Number: NA 
I.M.O. Packing Group: NA 

Additional Information: This product may be shipped as part of a chemical kit composed of various 
compatible dangerous goods for analytical or testing purposes. This kit would have the following 
classification: Proper Shipping Name: Chemical Kit 
Hazard Class: 9 UN Number 3316. 

15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
O.S.H.A.: This product meets the criteria for a hazardous substance as defined in the Hazard 
Communication Standard. (29 CFR 1910.1200) 
E.P.A.: 

S.A.R.A. Title III Section311/3I2 Categorization (40 CFR 370): Immediate (Acute) Health Hazard 
Delayed (Chronic) Health Hazard 
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S.A.R.A. Title III Sectiou313 (40 CFR 372): This product does NOT contain any chemical subject to 
the reporting requirements of Section 313 of Title III of SARA. 

302 (EHS) TPQ (40 CFR 355): Not applicable 
304 CERCLA RQ (40 CFR 302.4): Not applicable 
304 EHS RQ (40 CFR 355): Not applicable 
Clean Water Act (40 CFR I16.4): Not applicable 
RCRA: Contains no RCRA regulated substances. 

C.P.S.C.: Not applicable 
State Regulations: 

Califomia Prop. 65: WARNING- This product contains a chemical known to the State of California to 
cause cancer. 

Identification of Prop. 65 Ingredielll(s): Phenolphthalein 
Trade Secret Registry: Not applicable 
National Inventories: 

U.S. Inventory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710). 
TSCA CAS Number: Not applicable 

16. OTHER INFORMATION 

Intended Use: Indicator for pH 
Refereuces: 29 CFR 1900 - 1910 (Code of Federal Regulations - Labor). Air Contaminants, Federal Register, 
Vol. 54, No. 12. Thursday. January 19, 1989. pp. 2332-2983. TLV's Threshold Limit Values and Biological 
Exposure Indices for 1992-1993. American Conference of Governmental Industrial Hygienists, 1992. 
Teclmical Judgment. Journal of Clinical Investigations 41: 710-714 (1962). Acta Anal. 74: 121-124 (1969). 
Fire Protection Guide on Hazardous Materials, I Oth Ed. Quincy, MA: National Fire Protection Fire Protection 
Guide on Hazardous Materials, I Oth Ed. Quincy, MA: National Fire Protection Association, 1991. In-house 
information. 
Revision Summary: Updates in Section(s) 14, 

Legend: 
NA- Not Applicable 
ND- Not Determined 
NV- Not Available 

w/w - weight/weight 
w/v - weight/volume 
v/v - volume/volume 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual 
site safety programs in accordance with applicable hazard communication standards and regulations. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF 
THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 

HACH COMPANY ©2007 
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Ferrous Iron Reagent 
Catalog Number: 103769 

1-lach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS Number: M00024 
Chemical Name: Not applicable 
CAS No.: Not applicable 
Chemical Formula: Not applicable 
Chemical Family: Not applicable 
Hazard: May cause irritation. 
Date of MSDS Preparation: 

Day: 05 
Month: October 
Year: 2007 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

I. 10-Phenanthroline 
CAS No.: 5144-89-8 
TSCA CAS Number: 66-71-7 
Percelll Range: 1.0 - 10.0 
Percent Range Units: weight I weight 
LD50: Oral Rat LD50 ~ 132 mg/kg 
LC50: None reported 
TL V: Not established 
PEL: Not established 
Hazard: May cause irritation. 

Sodium Bicarbonate 
CAS No.: 144-55-8 
TSCA CAS Number: 144-55-8 
Percent Range: 90.0- 100.0 
Percent Range Units: weight I weight 
LD50: Oral mt LD50 ~ 4220 mglkg 
LC50: None reported 
TLV: Not established 
PEL: Not established 
Hazard: May cause irritation. 

3. HAZARDS IDENTIFICATION 

Emergency Overview: 
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Appearance: White powder 
Odor: Not detennined 

MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT!RRlTATION 

HMJS: 
Health: 1 
Flammability: 0 
Reactivity: 0 
Protective Equipment: X- See protective equipment, Section 8. 

NFPA: 
Health: 1 
Flammability: 0 
Reactivity: 0 
Symbol: Not applicable 

Pote111ial Health Effects: 
Eye Contact: May cause irritiation 
Skin Contact: May cause irritiation 
Skin Absorption: None reported 

Target Orga11s: None reported 
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l11gesti01z: Very large doses may cause: abdominal pain gastrointestinal disturbances alkalosis which 
causes abnormally high alkali reserve of the blood and other body fluids hypotension 

Target Organs: None reported 
Inhalation: May cause: respiratory tract irritation 

Target Organs: None reported 
Medical Couditio11s Aggravated: Pre-existing: Kidney conditions 
Chronic Effects: None reported 
Cancer I Reproductive Toxicity lllformatiou: 

This product does NOT contain any OSHA listed carcinogens. 

This product does NOT contain any !ARC listed chemicals. 

This product does NOT contain any NTP listed chemicals. 

Additio11al Ca11cer I Reproductive Toxicity Information: None reported 
Toxicologically Synergistic Products: None reported 

4. FIRST AID 

Eye Contact: Immediately flush eyes with water for I 5 minutes. Call physician. 
Skin Contact (First Aid): Wash skin with soap and plenty of water. Call physician if irritation develops. 
Ingestion (First Aid): Give large quantities of water. Call physician immediately. 
lultalaticm: Remove to fresh air. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: Does not burn, but may melt in a fire, releasing toxic fumes. 
Flnsh Poi111: Not applicable 
Method: Not applicable 
Flmumability Limits: 

Lower Explosion Limits: Not applicable 
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Upper Explosion Limits: Not applicable 
Autoiguition Temperature: Not applicable 
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Hazardous Combustion Products: Toxic fumes of: sodium monoxide nitrogen oxides. carbon monoxide, 
carbon dioxide. 
Fire I Explosion Hazurds: None reported 

Static Discharge: None reported. 
Mec/zanical Impact: None reported 

£\tinguislzing Media: Water. Carbon dioxide Dry chemical. 
Fire Fighting Instruction: As in any fire, wear self-contained breathing apparatus pressure-demand and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to 

a spill according to federal regulations (OSHA 29 CFR 1910.120(a)(v)) and per your company's emergency 
response plan and guidelines/procedures. See Section 13, Special Instructions for disposal assistance. 
Containment Technique: Stop spilled material from being released to the environment. 
Clean-up Technique: Scoop up spilled material into a large beaker and dissolve with water. Flush the spilled 
material to the drain with a large excess of water. Decontaminate the area of the spill with a weak acid 
solution. 
Evacuation Procedure: Evacuate as needed to perfonn spill clean-up. If conditions warrant, increase the size 
of the evacuation. 
Special Instructions (for accidental release): Not applicable 
304 EHS RQ (40 CFR 355): Not applicable 
D.O.T. Emergency Response Guide Number: None 

7. HANDLING I STORAGE 

Handling: Avoid contact with eyes skin Do not breathe dust. Wash thoroughly after handling. Maintain 
general industrial hygiene practices when using this product. 
Storage: Keep container tightly closed when not in use. Protect from: moisture oxidizers 

Flammability Class: Not applicable 

8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 

Engineering Controls: Have an eyewash station nearby. Maintain general industrial hygiene practices when 
using this product. 
Persmwl Protective Equipment: 

Eye Protection: safety glasses with top and side shields 
Skin Protection: disposable latex gloves 
/ulza/atiou Protection: adequate ventilation 

Precautionary Measures: Avoid contact with: eyes skin Do not breathe: dust Wash thoroughly after 
handling. Keep away from: oxidizers 
TL V: Not established 
PEL: Not established 

9. PHYSICAL I CHEMICAL PROPERTIES 

Appearance: 'White powder 
Physical State: Solid 



World Headquarters 
Hach Company 
P.O. Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

Molecular Weight: Not applicable 
Odor: Not detennined 
pH: Not detennined 
Vapor Pressure: Not applicable 
Vapor Density (air= 1): Not applicable 
Boiling Poilll: Not applicable 
Melting Poilll: Not detennined 
Specific Gravity (water= 1): 2.10 
Evaporation Rate (water= I): Not applicable 
Volatile Organic Compounds Content: Not applicable 
Partition Coefficielll (n-octanol I water): Not applicable 
Solubility: 

Water: Slightly soluble 
Acid: Slightly soluble 
Other: Not detennined 

Metal Corrosivity: 
Steel: Not detennined 
Aluminum: Not determined 

10. STABILITY I REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Conditions to Avoid: Excess moisture Heating to decomposition. 
Reactivity I Incompatibility: Incompatible with: oxidizers 
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Hazardous Decomposition: Toxic fumes of: nitrogen oxides sodium oxides carbon monoxide carbon 
dioxide 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological Data: 
LD50: None reported 
LC50: None reported 
Dermal Toxicity Data: None reported 
Skin and Eye Irritation Data: Sodium Bicarbonate: Eye- rabbit- I 00 mg/30 seconds- MILD; Skin­
Human- 30 mg/3 days intennittent- MILD 
Mutation Data: None reported 
Reproductive Effects Data: None reported 

Ingredielll Toxicological Data: Sodium Bicarbonate: Oral rat LD50 = 4220 mg/kg; I, 10-Phenanthroline: 
Oral rat LD50 = 132 mglkg 

12. ECOLOGICAL INFORMATION 

Product Ecological Information: --
No ecological data available for this product. 

Ingredient Ecological Information:--
No ecological data available for the ingredients of this product. 

13. DISPOSAL CONSIDERATIONS 
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EPA Waste ID Number: None 
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Special Instructions (Di~posal): Dilute material with excess water making a weaker than 5% solution. Open 
cold water tap completely, slowly pour the material to the drain. 
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal 
trash. 
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be superseded by 
more stringent state or local requirements. Please consult your local environmental regulators for more 
information. 

14. TRANSPORT INFORMATION 

D.O.T.: 
D.O. T. Proper Shipping Name: Not Currently Regulated 

DOT Hazard Class: NA 
DOT Subsidiary Risk: NA 
DOT ID Number: NA 
DOT Packing Group: NA 

I.C.A.O.: 
I.C.A.O. Proper Shipping Name: Not Currently Regulated 

ICAO Hazard Class: NA 
ICAO Subsidiary Risk: NA 
ICAO ID Number: NA 
ICAO Packing Group: NA 

I.M.O.: 
I.M.O. Proper Shipping Name: Not Currently Regulated 

I.M.O. Hazard Class: NA 
I.M.O. Subsidiary Risk: NA 
I.M.O. ID Number: NA 
I.M.O. Packing Group: NA 

Additional Information: This product may be shipped as part of a chemical kit composed of various 
compatible dangerous goods for analytical or testing purposes. This kit would have the following 
classification: Proper Shipping Name: Chemical Kit 
Hazard Class: 9 UN Number 3316. ALSO NOTE: If the National Competent Authority 
declares tl1is product an environmental hazard by Special Provision 909 (IMDG) and Special Provision A97 
(lATA) the classification may be UN3077 or UN3082. 

15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
O.S.ll.A.: This product meets the criteria for a hazardous substance as defined in the Hazard 
Communication Standard. (29 CFR 1910.1200) 
E.P.A.: 

S.A.R.A. Title III Section 311/312 Categorization (40 CFR 370): Immediate (Acute) Health Hazard 
S.A.R.A. Title III Section 313 (40 CFR 372): This product does NOT contain any chemical subject to 
the reporting requirements of Section 313 of Title III of SARA. 

302 (EllS) TPQ (40 CFR 355): Not applicable 
304 CERCLA RQ (40 CFR 302.4): Not applicable 
304 EllS RQ (40 CFR 355): Not applicable 
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Clean Water Act (40 CFR 116.4): Not applicable 
RCRA: Contains no RCRA regulated substances. 

C.P.S.C.: Not applicable 
State Regulations: 

Califomia Prop. 65: No Prop. 65 listed chemicals are present in this product. 
Identification of Prop. 65 lngredient(s): None 

Califomia Perchlorate Rule CCR Title 22 Chap 33: 
Trade Secret Registry: Not applicable 
Natioua/luveutories: 
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U.S. l11ventory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710). 
TSCA CAS Number: Not applicable 

16. OTHER INFORMATION 

I111e11ded Use: Iron determination 
References: TL V's Threshold Limit Values and Biological Exposure Indices for 1992-1993. American 
Conference ofGovemmental Industrial Hygienists, 1992. Air Contaminants, Federal Register, Vol. 54, No. 12. 
Thursday, January 19, 1989. pp. 2332-2983. 29 CFR 1900- 1910 (Code of Federal Regulations- Labor). In­
house information. Technical Judgment. Fire Protection Guide on Hazardous Materials, I Oth Ed. Quincy, 
MA: National Fire Protection Fire Protection Guide on Hazardous Materials, lOth Ed. Quincy, MA: National 
Fire Protection Association, 1991. 
Revisio11 Summary: Updates in Section(s) 14, 

Legend: 
NA -Not Applicable 
ND- Not Determined 
NV -Not Available 

w/w - weight/weight 
w/v- weight/volume 
v/v - volume/volume 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual 
site safety programs in accordance with applicable hazard communication standards and regulations. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF 
THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 

HACH COMPANY ©2008 
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Sodium Hydroxide 0.3636 ± 0.0020 N 
Catalog Number: 1437801 

Hach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS Number: M00588 
Chemical Name: Not applicable 
CAS No.: Not applicable 
Chemical Formula: Not applicable 
Chemical Family: Not applicable 
Hazard: Causes bums. 
Date of MSDS Preparation: 

Day: 27 
Month: February 
Year: 2007 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Sodium Hvdroxide 
CAS No.: I 310-73-2 
TSCA CAS Number: 1310-73-2 
Percent Range: 0.5- 3.0 
Percent Range Units: weight I volume 
LD51i: Oral rat LDLo ~ 500 mg/kg. 
LC50: None reported 
TL V: 2 mg/m' Ceiling/STEL 
PEL: 2 mg/m' 
Hazard: Causes severe bums. Toxic. 

Demineralized Water 
CAS No.: 7732-18-5 
TSCA CAS Number: 7732- I 8-5 
Percent Range: >95.0 
Percent Range Units: volume I volume 
LDSO: None reported 
LCSO: None reported 
TLV: Not established 
PEL: Not established 
Hazard: No effects anticipated. 

3. HAZARDS IDENTIFICATION 

Emergency OJ'erview: 
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Appearance: Clear, colorless liquid 
Odor: Odorless 

CAUSES BURNS 

HMIS: 
Health: 3 
Flmnmability: 0 
Reactil'ity: 0 
Protective Equipment: X - See protective equipment, Section 8. 

NFPA: 
Health: 3 
Flammability: 0 
Reactivity: 0 
Symbol: Not applicable 

Potential Health Effects: 
Eye Contact: Causes eye burns. 
Skin Contact: Causes burns. 
Skin Absorption: None reported 

Target Organs: None reported 
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Ingestion: May cause: burns of the mouth and esophagus vomiting rapid pulse and respirations shock 
collapse 

Target Organs: None reported 
Iulza/ation: May cause: respiratory tract irritation 

Target Organs: None reported 
Medical Conditions Aggravated: Pre-existing: Eye conditions Skin conditions 
Chronic Effects: None reported 
Cancer I Reproductive Toxicity Information: 

This product does NOT contain any OSHA listed carcinogens. 

This product does NOT contain any !ARC listed chemicals. 

This product does NOT contain any NTP listed chemicals. 

Atlilitional Cancer I Reproductive Toxicity Information: None reported 
Toxicologically Synergistic Products: None reported 

4.FIRST AID 

Eye Colllact: Immediately flush eyes with water for I 5 minutes. Call physician. 
Skin Colllact (First Aitl): Wash skin with plenty of water for 15 minutes. Call physician immediately. 
Remove contaminated clothing. 
Ingestion (First Aitl): Do not induce vomiting. Give 1-2 glasses of water. Call physician immediately. 
Never give anything by mouth to an unconscious person. 
luhalation: Remove to fresh air. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: Material will not bum. 
Flash Point: Not applicable 
Met/tot/: Not applicable 
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Flammability Limits: 
Lower Explosion Limits: Not applicable 
Upper Explosion Limits: Not applicable 

Autoignition Tempemture: Not applicable 
Hazardous Combustion Products: This material will not burn. 
Fire I Explosion Hazards: May react violently with: acids 

Static Discharge: None reported. 
Mechanical Impact: None reported 

Rt:tinguislting Media: Use media appropriate to surrounding fire conditions 
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Fire Fighting Instruction: As in any fire, wear self-contained breathing apparatus pressure-demand and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to 

a spill according to federal regulations (OSHA 29 CFR 191 0.120(a)(v)) and per your company's emergency 
response plan and guidelines/procedures. See Section 13, Special Instructions for disposal assistance. 
Cmztainment Technique: Absorb spilled liquid with non-reactive sorbent material. Stop spilled material from 
being released to the environment. 
Clean-up Technique: Cover spilled material with a dry acid, such as citric or boric. Scoop up slurry into a 
large beaker. Dilute with a large excess of water. Adjust to a pH between 6 and 9 with an acid, such as sulfuric 
or citric. Flush reacted material to the drain with a large excess of water. Decontaminate the area of the spill 
with a soap solution. 
Evacuation Procedure: Evacuate local area ( 15 foot radius or as directed by your facility's emergency 
response plan) when: any quantity is spilled. If conditions warrant, increase the size of the evacuation. 
Special Instructions (for accidental release): Product is regulated as a hazardous water pollutant. Product is 
regulated as RCRA hazardous waste. 
304 EHS RQ (40 CFR 355): Not applicable 
D.O.T. Emergency Response Guide Number: 154 

7. HANDLING I STORAGE 

Ham/ling: Avoid contact with eyes skin clothing Do not breathe mist or vapors. Wash thoroughly after 
handling. Maintain general industrial hygiene practices when using this product. 
Storage: Protect from: heat Keep away from: acids 

Flammability Class: Not applicable 

8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 

Engineering Controls: Have a safety shower nearby. Have an eyewash station nearby. Maintain general 
industrial hygiene practices when using this product. 
Personal Protective Equipment: 

Eye Protection: chemical splash goggles 
Skin Protection: disposable latex gloves lab coat 
Inhalation Protection: adequate ventilation 

Precautionary Measures: Avoid contact with: eyes skin clothing Do not breathe: mist/vapor Wash 
thoroughly after handling. Protect from: heat Keep away from: acids/acid fumes 
TLV: Not established 
PEL: Not established 
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9. PHYSICAL I CHEMICAL PROPERTIES 

Appearance: Clear, colorless liquid 
Physical State: Liquid 
Molecular Weight: Not available 
Odor: Odorless 
pH: 13.5 
Vapor Pressure: Not available 
Vapor Density (air= 1): Not available 
Boiling Poilll: 100°C; 212°F 
Melting Point: Not available 
Specific Gravity (water= 1): 1.0 
Evaporation Rate (water= 1): 0.41 
Volatile Organic Compounds Content: Not applicable 
Partition Coefficielll (n-octanol /water): Not applicable 
Solubility: 

Water: Miscible 
Acid: Miscible 
Other: Not detennined 

Metal CorrosMty: 
Steel: 0.00 in/yr 
Aluminum: 4.5 in/yr 

10. STABILITY I REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Conditions to Avoid: Heat Evaporation 
Reactivity I Incompatibility: May react violently in contact with: strong acids 
Hazardous Decomposition: No hazardous decomposition products known. 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological Data: 
LD50: None reported 
LCSO: None reported 
Dermal Toxicity Data: None reported 
Skin and Eye Irritation Data: None reported 
Mutation Data: None reported 
Reproductive Effects Data: None reported 
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Ingredimt Toxicological Data: Sodium Hydroxide: Oral rabbit LDLo = 500 mglkg 

12. ECOLOGICAL INFORMATION 

Product Ecological Information: --
No ecological data available for this product. 

Ingredielll Ecological Information: --
No ecological data available for the ingredients of this product. 

13. DISPOSAL CONSIDERATIONS 
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EPA Waste ID Number: D002 
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Special Instructions (Disposal): Dilute to 3 to 5 times the volume with cold water. Adjust to a pH between 6 
and 9 with an acid, such as sulfuric or citric. Open cold water tap completely, slowly pour tl1e reacted material 
to the drain. Allow cold water to run for 5 minutes to completely flush the system. 
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal 
trash. 
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be superseded by 
more stringent state or local requirements. Please consult your local environmental regulators for more 
information. 

14. TRANSPORT INFORMATION 

D.O.T.: 
D.O. T. Proper Shipping Name: Sodium Hydroxide Solution 

DOT Hazard Class: 8 
DOT Subsidiary Risk: NA 
DOT ID Number: UN 1824 
DOT Packing Group: II 

J.C.A.O.: 
J.C.A.O. Proper Silipping Name: Sodium Hydroxide Solution 

ICAO Hazard Class: 8 
ICAO Subsidiary Risk: NA 
ICAO ID Number: UN1824 
ICAO Packing Group: II 

I.M.O.: 
I.M.O. Proper Shipping Name: Sodium Hydroxide Solution 

I.M. 0. Hazard Class: 8 
I.M.O. Subsidiary Risk: NA 
I.M.O. ID Number: UN1824 
I.M.O. Packing Group: II 

Additional Information: This product may be shipped as part of a chemical kit composed of various 
compatible dangerous goods for analytical or testing purposes. This kit would have the following 
classification: Proper Shipping Name: Chemical Kit 
Hazard Class: 9 UN Number 3316. 

15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
O.S.H.A.: This product meets the criteria for a hazardous substance as defined in the Hazard 
Communication Standard. (29 CFR 191 0.1200) 
E.P.A.: 

S.A.R.A. Title HI Section]/ 11312 Categorization (40 CFR 370): Immediate (Acute) Health Hazard 
S.A.R.A. Title III Section313 (40 CFR 372): This product does NOT contain any chemical subject to 
the reporting requirements of Section 313 of Title Ill of SARA. 

302 (EHS) TPQ (40 CFR 355): Not applicable 
304 CERCLA RQ (40 CFR 302.4): Sodium Hydroxide 1000 lbs. 
304 EHS RQ (40 CFR 355): Not applicable 
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C!eau Water Act (40 CFR 116.4): Sodium Hydroxide- RQ ~ 1000 lbs. (454 kgs.) 
RCRA: Contains RCRA regulated substances. See Section 13, EPA Waste ID Number. 

C.P.S.C.: Not applicable 
State Regulatious: 

Califomia Prop. 65: No Prop. 65 listed chemicals are present in this product. 
Itleutijicatiou of Prop. 65 Ingretlient(s): None 

Califomia Percfllorate Rule CCR Title 22 Chap 33: 
Trade Secret Registry: Not applicable 
National Inventories: 

U.S. Inventory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710). 
TSCA CAS Number: Not applicable 

16. OTHER INFORMATION 

Intentletl Use: Standard solution 
References: 29 CFR 1900- 1910 (Code of Federal Regulations· Labor). Air Contaminants, Federal Register, 
Vol. 54, No. 12. Thursday, January 19, 1989. pp. 2332-2983. TLV's Threshold Limit Values and Biological 
Exposure Indices for 1992-1993. American Conference ofGovemmentallndustrial Hygienists, 1992. In­
house information. Technical Judgment. Sax, N. Irving. Dangerous Properties of Industrial Materials, 7th Ed. 
New York: Van Nostrand Reinhold Co., 1989. 
Revision Summary: Updates in Section(s) 14, 

Legend: 
NA- Not Applicable 
ND - Not Determined 
NV -Not Available 

w/w · weight/weight 
w/v · weight/volume 
v/v - volume/volume 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual 
site safety programs in accordance with applicable hazard communication standards and regulations. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF 
THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 

HACH COMPANY ©2008 
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Sodium Hydroxide 3.636 ± 0.020 N 
Catalog Number: 1438001 

Hach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS Number: M00554 
Chemical Name: Not applicable 
CAS No.: Not applicable 
Chemical Formula: Not applicable 
Chemical Family: Not applicable 
Hazard: Causes burns. 
Date of MSDS Preparation: 

Day: 07 
Mouth: December 
Yet1r: 2007 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Sodium Hydroxide 
CAS No.: 1310-73-2 
TSCA CAS Number: 1310-73-2 
Percent Range: 5.0- 15.0 
Percelll Range Units: weight I weight 
LD50: Oral rat LDLo = 500 mg/kg. 
LCSO: None reported 
TL V: 2 mg/m' Ceiling/STEL 
PEL: 2 mg/m' 
/Iazard: Causes severe burns. Toxic. 

Demineralized Water 
CAS No.: 7732-18-5 
TSCA CAS Number: 7732-18-5 
Percelll Range: 80.0- 90.0 
Percent Range Units: volume I volume 
LD50: None reported 
LC50: None reported 
TL V: Not established 
PEL: Not established 
HaZitrd: No effects anticipated. 

3. HAZARDS IDENTIFICATION 

Emergency Overview: 
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Appearance: Clear, colorless liquid 
Odor: None 

CAUSES SEVERE BURNS HARMFUL IF SWALLOWED 

HMIS: 
Health: 3 
Flammability: 0 
Reactivity: 0 
Protectil'e Equipment: X - See protective equipment, Section 8. 

NFPA: 
Health: 3 
Flammability: 0 
Reactivity: 0 
Symbol: Not applicable 

PotellfialHealth Effects: 
Eye Contact: Causes severe bums 
Skin Collfact: Causes burns. 
Skin Absorption: None reported 

Target Organs: None reported 
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Ingestion: Toxic Causes: severe burns Can cause: rapid pulse and respirations vomiting shock collapse 
Target Organs: None reported 

Inhalation: Causes: bums 
Target Organs: None reported 

Medical Conditions Aggravated: Pre-existing: Eye conditions Skin conditions Respiratory conditions 
Chronic Effects: None reported 
Cancer I Reproductive Toxicity Information: 

This product does NOT contain any OSHA listed carcinogens. 

This product does NOT contain any !ARC listed chemicals. 

This product does NOT contain any NTP listed chemicals. 

Additional Cancer I Reproductive Toxicity !Jiformation: None reported 
Toxicologically Synergistic Products: None reported 

4. FIRST AID 

Eye Contact: Immediately flush eyes with water for 15 minutes. Call physician. 
Skin Contact (First Aid): Wash skin with plenty of water for 15 minutes. Remove contaminated clothing. 
Call physician immediately. 
Ingestion (First Aid): Do not induce vomiting. Give 1-2 glasses of water. Call physician immediately. 
Never give anything by mouth to an unconscious person. 
Inhalation: Remove to fresh air. Give artificial respiration if necessary. Call physician. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: Material will not burn. 
Flash Point: Not applicable 
Method: Not applicable 
Flammability Limits: 
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Lower Explosion Limits: Not applicable 
Upper Explosion Limits: Not applicable 

Autoiguition Temperature: Not applicable 
Hazardous Combustion Products: None reported 
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Fire I Explosion Hazards: May react violently with: strong acids flammable liquids organic materials 
Static Discharge: None reported. 
Mecltanical Impact: None reported 

Extiuguisltiug Media: Use media appropriate to surrounding fire conditions 
Fire Figlttiug Instruction: As in any fire, wear self-contained breathing apparatus pressure-demand and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to 

a spill according to federal regulations (OSHA 29 CFR 191 0.120(a)(v)) and per your company's emergency 
response plan and guidelines/procedures. See Section 13, Special Instructions for disposal assistance. 
Coutaiumeut Technique: Releases of this material may contaminate the environment. Absorb spilled liquid 
with non-reactive sorbent material. Stop spilled material from being released to the environment. Dike the 
spill to contain material for later disposal. 
Clean-up Technique: Cover spilled material with a dry acid, such as citric or boric. Scoop up slurry into a 
large beaker. Adjust to a pH between 6 and 9 with an acid, such as sulfuric or citric. Flush reacted material to 
the drain with a large excess of water. Decontaminate the area oftl1e spill with a weak acid solution. 
Evacuation Procedure: Evacuate local area ( 15 foot radius or as directed by your facility's emergency 
response plan) when: any quantity is spilled. lfconditions warrant, increase the size of the evacuation. 
Special Instructions (for accitlental release): Mixture contains a component which is regulated as hazardous 
waste. Mixture contains a component which is regulated as a water pollutant. 
304 EHS RQ (40 CFR 355): Not applicable 
D.O. T. Emergency Response Guide Number: 154 

7. HANDLING I STORAGE 

lfaud/iug: Avoid contact with eyes skin clothing Do not breatl1e mist or vapors. Wash thoroughly after 
handling. Maintain general industrial hygiene practices when using this product. 
Storage: Keep away from: acids flammable liquids organic material Store in a cool, dry place. 

Flammability Class: Not applicable 

8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 

Engineering Controls: Have an eyewash station nearby. Have a safety shower nearby. Maintain general 
industrial hygiene practices when using this product. 
Personal Protective Equipment: 

Eye Protection: chemical splash goggles 
Skill Protection: disposable latex gloves lab coat 
Inhalation Protection: adequate ventilation 

Precautionary Measures: Avoid contact with: eyes skin clothing Do not breathe: mist/vapor Wash 
thoroughly after handling. Keep away from: acids/acid fumes organic materials 
TL V: Not established 
PEL: Not established 

9. PHYSICAL I CHEMICAL PROPERTIES 
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Appearance: Clear, colorless liquid 
Physical State: Liquid 
Molecular Weight: Not applicable 
Odor: None 
pH: >14 
Vapor Pressure: Not determined 
Vapor Density (air= 1): Not detem1ined 
Boiling Poilll: -Ioooc (2!2°F) 
Melting Point: Not determined 
Specific Gravity (water= 1): 1.136 
Evaporation Rate (water= 1): 0.26 
Volatile Organic Compounds Content: Not applicable 
Partition Coe.fficielll (n-octanol/water): Not applicable 
Solubility: 

Water: Soluble 
Acid: Soluble 
Otlter: Not determined 

11-'/etal Corrosivity: 
Steel: 0. 00 in/yr 
Aluminum: >20 in/yr 

10. STABILITY /REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Conditions to Avoid: Heat Evaporation Extreme temperatures 

Page 4 
Date Printed 5116108 
MSDS No: M00554 

Reactivity I Incompatibility: May react violently in contact with: strong acids flammable liquids aluminum 
tin zinc nitromethane nitro compounds halogenated organic compounds 
Hazardous Decomposition: None reported 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological Data: 
LD50: None reported 
LC50: None reported 
Dermal Toxicity Data: None reported 
Skin and Eye Irritation Data: None reported 
Mutation Data: None reported 
Reproductive Effects Data: None reported 

Ingredielll Toxicological Data: Sodium Hydroxide: Oral rat LDLo = 500 mg/kg 

12. ECOLOGICAL INFORMATION 

Product Ecological Ittformation: --
No ecological data available for this product. 

lngredielll Ecologica/lttformation: --
No ecological data available for the ingredients of this product. 

13. DISPOSAL CONSIDERATIONS 



World Headquarters 
Hach Company 
P.O. Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

EPA Waste ID Number: D002 
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Special Instructions (Disposal): Dilute to 3 to 5 times the volume with cold water. Adjust to a pH between 6 
and 9 with an acid, such as sulfuric or citric. Open cold water tap completely, slowly pour the reacted material 
to the drain. Flush system with plenty of water. 
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal 
trash. 
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be superseded by 
more stringent state or local requirements. Please consult your local enVironmental regulators for more 
infonnation. 

14. TRANSPORT INFORMATION 

D,O,T.: 
D.O.T. Proper Shipping Name: Sodium Hydroxide Solution 

DOT Hazard Class: 8 
DOT Subsidiary Risk: NA 
DOT ID Number: UN 1824 
DOT Packing Group: I! 

I.C.A.O.: 
I.C.A.O. Proper Shipping Name: Sodium Hydroxide Solution 

JCAO Hazard Class: 8 
ICAO Subsidiary Risk: NA 
ICAO ID Number: UN1824 
ICAO Packing Group: I! 

I.M.O.: 
I.M.O. Proper Silippiug Name: Sodium Hydroxide Solution 

I.M.O. Hazard Class: 8 
J.M.O. Subsidiary Risk: NA 
I.M.O. IDNumher: UN1824 
I.M.O. Packiug Group: I! 

Additional Information: This product may be shipped as part of a chemical kit composed of various 
compatible dangerous goods for analytical or testing purposes. This kit would have the following 
classification: Proper Shipping Name: Chemical Kit 
Hazard Class: 9 UN Number 3316. 

15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
O.S.H.A.: This product meets the criteria for a hazardous substance as defined in the Hazard 
Communication Standard. (29 CFR 191 0.1200) 
E.P.A.: 

S.A.R.A. Title III Section 31I/3!2 Categoriwtion (40 CFR 370): Immediate (Acute) Health Hazard 
S.A.R.A. Title III Section 313 (40 CFR 372): This product does NOT contain any chemical subject to 
the reporting requirements of Section 313 of Title lll of SARA. 

302 (EHS) TPQ (40 CFR 355): Not applicable 
304 CERCLA RQ (40 CFR 302.4): Sodium Hydroxide 
304 EHS RQ (40 CFR 355): Not applicable 
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Clean Water Act (40 CFR ]]6.4): Sodium Hydroxide- RQ = 1000 lbs. (454 kgs.) 
RCRA: Contains RCRA regulated substances. See Section 13, EPA Waste ID Number. 

C.P.S.C.: The label for this product bears the sigoal word "POISON" because the concentration of Sodium 
Hydroxide in the product is greater than/equal to 1 0%. 

State Regulations: 
Califoruia Prop. 65: No Prop. 65 listed chemicals are present in this product. 

lllent!ficatioll of Prop. 65 Ingredielll(s): None 
Califoruia Perchlorate Rule CCR Title 22 Chap 33: 

Trade Secret Registry: Not applicable 
Nationalluventories: 

U.S. I11ventory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710). 
TSCA CAS Number: Not applicable 

16. OTHER INFORMATION 

Intended Use: Laboratory Reagent 
References: 29 CFR 1900 - 1910 (Code of Federal Regulations - Labor). Air Contaminants, Federal Register, 
Vol. 54, No. 12. Thursday, January 19, 1989. pp. 2332-2983. TLV's Threshold Limit Values and Biological 
Exposure Indices for 1992-1993. American Conference of Governmental Industrial Hygienists, 1992. 
Technical Judgment. In-house information. Fire Protection Guide on Hazardous Materials, 1Oth Ed. Quincy, 
MA: National Fire Protection Fire Protection Guide on Hazardous Materials, 10th Ed. Quincy, MA: National 
Fire Protection Association, 1991. Sax, N. Irving. Dangerous Properties oflndustrial Materials, 7th Ed. New 
York: Van Nostrand Reinbold Co., 1989. 
Revision Summary: Updates in Section(s) 14, 

Legend: 
NA- Not Applicable 
ND- Not Determined 
NV- Not Available 

w/w- weight/weight 
w/v - weight/volume 
v/v - volume/volume 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual 
site safety programs in accordance with applicable hazard communication standards and regulations. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF 
THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 

HACH COMPANY ©2008 
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Alka-Seltzer Without Asprin 
Catalog Number: 1453300 

Hach Company 
P.O.Box 389 
Loveland. CO USA 80539 
(970) 669-3050 

MSDS Number: M00558 
Cflemica/ Name: Not applicable 
CAS No.: Not applicable 
Chemical Formula: Not applicable 
Cflemical Family: Not applicable 
Hazard: No effects anticipated. 
Date of MSDS Preparation: 

Day: 27 
fl.fontfl: April 
Year: 2007 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Potassium Bicarbonate 
CAS No.: 298-14-6 
TSCA CAS Number: 298-14-6 
Percent Range: 10.0 - 20.0 
Percent Range Units: weight I weight 
LDSO: None reported 
LCSO: None reported 
TLV: Not established 
PEL: Not established 
Hazard: May cause irritation. 

Citric Acid 
CAS No.: 77-92-9 
TSCA CAS Number: 77-92-9 
Percent Range: 35.0-45.0 
Percent Range Units: weight I weight 
LDSO: Oral rat LD50 ~ 6730 mg/Kg 
LCSO: None reported 
TLV: Not established 
PEL: Not established 
Hazard: Causes severe eye irritation. 

Sodium Bicarbonate 
CAS No.: 144-55-8 
TSCA CAS Number: 144-55-8 
Perceut Range: 40.0- 50.0 
Percent Range Units: weight I weight 
LDSO: Oral rat LD50 ~ 4220 mg/kg 
LCSO: None reported 
TLV: Not established 
PEL: Not established 
Hazard: May cause irritation. 
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3. HAZARDS IDENTIFICATION 

Emergency Overview: 
Appearance: White tablets 
Odor: None 

H!IJIS: 
Health: I 
Flammability: I 
Reactivity: 0 
Protective Equipment: X- See protective equipment,. Section 8. 

NFPA: 
Health: I 
Flammability: 1 
Reactivity: 0 
Symbol: Not applicable 

Potentittl Health Effects: 
Eye Contact: No effects are anticipated 
Skin Contact: No effects are anticipated 
Skin Absorption: No effects anticipated 

Target Organs: Not applicable 
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Ingestion: Very large doses may cause: gastrointestinal disturbances alkalosis which causes abnonnally high alkali 
reserve of the blood and other body fluids 

Target Organs: Blood 
Inhalation: No effects anticipated 

Target Organs: Not applicable 
~fedical Conditions Aggravated: None reported 
Chronic Effects: None reported 
Cancer I Reproductive Toxicity Information: 

This product does NOT contain any OSHA listed carcinogens. 

This product does NOT contain any IARC listed chemicals. 

This product does NOT contain any NTP listed chemicals. 

Atltlitional Cancer I Reproductive Toxicity Information: None reported 
Toxicologically Synergistic Products: None reported 

4.FIRST AID 

Eye Contact: Flush eyes with water. Call physician if irritation develops. 
Skin Contact (First Aid): Wash skin with plenty of water. 
Ingestion (First Aid): Give large quantities of water. Call physician immediately. 
lnhaltztimz: None required. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: During a fire, this product decomposes to form toxic gases. 
Flash Point: Not applicable 
Method: Not applicable 
Flammability Limits: 

Lower Explosion Limits: Not applicable 
Upper Explosion Limits: Not applicable 

Alltoignition Temperature: Not applicable 
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Hazardous Combustion Products: None reported 
Fire I Explosion Hazards: None reported 

Static Discharge: None reported. 
ft'feclumical Impact: None reported 

Extinguishing Meditz: Use media appropriate to surrounding fire conditions 
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Fire Fighting Instruction: As in any fire, wear self-contained breathing apparatus pressure-demand and full protective 
gear. Evacuate area and fight fire from a safe distance. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to a spill 

according to federal regulations (OSHA 29 CFR 1910.120(a)(v)) and per your company's emergency response plan and 
guidelines/procedures. See Section 13, Special Instructions for disposal assistance. 
Containment Technique: Stop spilled material from being released to the environment. 
Clean-up Technique: Scoop up spilled material into a large beaker and dissolve with water. Flush reacted material to the 
drain with a large excess of water. Decontaminate the area of the spill with a soap solution. 
Evacuation Procedure: Evacuate as needed to perform spill clean-up. If conditions warrant, increase the size of the 
evacuation. 
Special Instructions (for accidental release): Not applicable 
304 Ef/S RQ (40 CFR 355): Not applicable 
D.O.T. Emergency Response Guide Number: Not applicable 

7. HANDLING I STORAGE 

Hmulling: Maintain general industrial hygiene practices when using this product. 
Storage: Store in a cool, dry place. 

Flammability Class: Not applicable 

8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 

Engineering Comrols: Maintain general industrial hygiene practices when using this product. 
Personal Protective Equipment: 

Eye Protection: Not applicable 
Skin Protection: Not applicable 
lnha/cztion Protection: Not applicable 

Precautionary A.feasures: Not applicable 
TLV: Not established 
PEL: Not established 

9. PHYSICAL I CHEMICAL PROPERTIES 

Appearance: White tablets 
Physical State: Solid 
A-Jolecular Weight: Not applicable 
Odor: None 
pfl: Not applicable 
Vapor Pressure: Not applicable 
Vapor Density (air= I): Not applicable 
Boiling Point: Not applicable 
.Melting Point: Not determined 
Specific Gravity (water= I): Not determined 
El'llporatiou Rate (water= 1): Not applicable 
Volatile Organic Compomuls Content: None 
Partition Coefficient (n-octmwl I water): Not applicable 
Solubility: 

Water: Soluble 
Acid: Not determined 
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Other: Not determined 
Metal Corrosb,ity: 

Steel: Not determined 
Aluminum: Not determined 

10. STABILITY I REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Conditions to Avoid: Excess moisture Extreme temperatures 
Reactivity I Incompatibility: None reported 
Hazardous Decomposition: No hazardous decomposition products known. 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological Data: 
LD50: None reported 
LCSO: None reported 
Dermal To.Ucity Data: None reported 
Skin ami Eye Irritation Data: None reported 
Mutation Data: None reported 
Reproductive Effects Data: None reported 
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Ingredient Toxicological Data: Sodium Bicarbonate: Oral rat LD50 = 4220 mglkg. Citric Acid: Oral rat LD50 = 6730 
mg/kg. 

12. ECOLOGICAL INFORMATION 

Product Ecological Information:--
No ecological data available for this product. 
Ingredient Ecological Information: --
No ecological data available for the ingredients of this product. 

13. DISPOSAL CONSIDERATIONS 

EPA Waste ID Number: Not applicable 
Special Instructions (Disposal): Working in a large container, cautiously add small portions of the material to cold water 
with agitation. Open cold water tap completely, slowly pour the reacted material to the drain. Flush system with plenty of 
water. 
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal trash. 
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be superseded by more stringent 
state or local requirements. Please consult your local environmental regulators for more information. 

14. TRANSPORT INFORMATION 

D.O.T.: 
D.O. T. Proper Shipping Name: Not Currently Regulated 

DOT Hazard Class: NA 
DOT Subsidiary Risk: NA 
DOT ID Number: NA 
DOT Packiug Group: NA 

I.C.A.O.: 
I.C.A.O. Proper Shipping Name: Not Currently Regulated 

ICAO Hazard Class: NA 
JCAO SubsitliatJ' Risk: NA 
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ICAO ID Number: NA 
ICAO Packing Group: NA 

I.ll-1.0.: 
I.A-1.0. Proper Shipping Name: Not Currently Regulated 

I.M.O. Hazard Class: NA 
I.M.O. Subsidiary Risk: NA 
l.M.O. ID Number: NA 
J.AJ.O. Packing Group: NA 
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Additional Information: This product may be shipped as part of a chemical kit composed of various compatible 
dangerous goods for analytical or testing purposes. This kit would have the following classification: 

Proper Shipping Name: Chemical Kit Hazard Class: 9 UN Number 3316. 

15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
O.S.H.A.: This product does not meet the criteria for a hazardous substance as defined in the Hazard Communication 
Standard. (29 CFR 1910.1200) 
E.P.A.: 

S.A.R.A. Title Ill Section3111312 Categorization (40 CFR 370): This product is not hazardous under 29 
CFR.1910.!200 and therefore is not covered by Title lll under SARA. 
S.A.R.A. Title III Section313 (40 CFR 372): This product does NOT contain any chemical subject to the reporting 
requirements of Section 313 of Title III of SARA. 

302 (EHS) TPQ (40 CFR 355): Not applicable 
304 CERCLA RQ (40 CFR 302.4): Not applicable 
304 EHS RQ (40 CFR 355): Not applicable 
Clean Water Act (40 CFR 11 6.4): Not applicable 
RCRA: Not applicable 

C.P.S.C.: Not applicable 
State Regulations: 

Ca/ifomia Prop. 65: No Prop. 65 listed chemicals are present in this product. 
Identification of Prop. 65/ngrec/ieut(s): None 

Califomia Perchlorate Rule CCR Title 22 Cltap 33: 
Trade Secret Registry: Not applicable 
Natioualluventories: 

U.S.lnventOT)' Status: All ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710). 
TSC4 CAS Number: Not applicable 

16. OTHER INFORMATION 

/utemled Use: Laboratory Reagent 
References: 29 CFR 1900 - 1910 (Code of Federal Regulations- Labor). CClNFO RTECS. Canadian Centre for 
Occupational Health and Safety. Hamilton, Ontario Canada: 30 June 1993. Fire Protection Guide on Hazardous Materials, 
1Oth Ed. Quincy, MA: National Fire Protection Fire Protection Guide on Hazardous Materials, 1Oth Ed. Quincy, ivlA: 
National Fire Protection Association, 1991. List of Dangerous Substances Classified in Annex I of the EEC Directive 
(67/548)- Classification. Packaging and Labeling of Dangerous Substances, Amended July 1992. Technical Judgment. 
Vendor Information. 
Revision Szwmmry': Updates in Section(s) 14, 

Legend: 
NA- Not Applicable 
NO -Not De-tennined 
NV -Not Available 

w/w- weight/weight 
w/v- weight/volume 
v/v - volume/volume 



World Headquarters 
Hach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

Page 6 
Date Printed 611/108 
MSDS No: M00558 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual site safety 
programs in accordance with applicable hazard communication standards and regulations. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF THESE DATA 
OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 

HACH COMPANY ©2008 
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MATERIAL SAFETY DATA SHEET 

I. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Prod11ct Name: Hydrogen Sulfide Test Paper 
Catalog N11mber: 2537733 

1-Iach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS N11mber: M00818 
Chemical Name: Not applicable 
CAS No.: Not applicable 
Chemical Form11la: Not applicable 
Chemical Family: Not applicable 
Hazard: Harmful if swallowed May cause irritation. 
Date of MSDS Preparation: 

Day: 06 
Mollfh: October 
Year: 2007 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Paper saturated with Copper Sulfate 
CAS No.: 7758-99-8 
TSCA CAS N11mber: 7758-98-7 
Percent Range: I 00.0 
Percent Range Units: weight I weight 
LD50: Oral rat LD50 = 300 mg/kg 
LC50: None reported 
TL V: I mg/m3 (Cu) 
PEL: I mg/m3 (Cu) 
Hazard: Hannful if swallowed Harmful if inhaled. May cause irritation. 

3. HAZARDS IDENTIFICATION 

Emergency Overview: 
Appearance: Pale blue paper discs 
Odor: Odorless 

HARMFUL IF SWALLOWED MAY CAUSE EYE, SKIN AND RESPIRATORY TRACT 
IRRITATION 

HMIS: 
Healt/1: 3 
Flammability: 0 
Reactivity: 0 
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Protective Equipment: X - See protective equipment, Section 8. 
NFPA: 

Health: 2 
Flammability: 0 
Reactivity: 0 
Symbol: Not applicable 

Potential Health Effects: 
Eye Contact: May cause irritiation 
Skin Contact: May cause irritiation 
Skin Absorption: None reported 

Target Organs: None reported 
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Ingestion: Toxic May cause: abdominal pain nausea vomitmg metallic taste diarrhea headache central 
nervous system effects convulsions coma liver damage kidney damage death 

Target Organs: Liver Kidneys Central nervous system 
ltzlllllatiou: Not applicable 

Target Organs: Not applicable 
Medical Com/itious Aggravated: Wilson's disease Pre-existing: Skin conditions Respiratory conditions 
Liver conditions Kidney conditions 
Chronic Effects: Chronic overexposure may cause dermatitis greenish discoloration of the skin or hair 
metallic taste 
Cancer I Reproductive Toxicity Information: 

O.S.H.A. Listed: No 

!ARC Listed: No 

NTP Listed: No 

Additional Cancer I Reproductive Toxicity lufomuztion: None reported 
Toxicologically Synergistic Products: Not applicable 

4. FIRST AID 

Eye Contact: Immediately flush eyes with water for 15 minutes. Call physician. 
Skin Coil/act (First Aid): Wash skin with plenty of water. Call physician if irritation develops. 
Ingestion (First Aid): Induce vomiting using syrup of ipecac or by sticking finger down throat. Never give 
anything by mouth to an unconscious person. Call physician immediately. 
Inhalation: Remove to fresh air. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: Can burn in fire, releasing toxic vapors. 
Flash Poilll: Not applicable 
Method: Not applicable 
Flammability Limits: 

Lower Explosion Limits: Not applicable 
Upper Explosion Limits: Not applicable 

Autoignition Temperature: Not determined 
Hazardous Combustion Products: Toxic fumes of: sulfur oxides. 
Fire I E.tplosion Hazards: Do not expose to flames. 

Static Discharge: None reported. 
Meclwuical Impact: None reported 

Extinguishing Media: Use media appropriate to surrounding fire conditions 
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Fire Fighting Instruction: As in any fire, wear self-contained breathing apparatus pressure-demand and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to 

a spill according to federal regulations (OSHA 29 CFR 191 0.!20(a)(v)) and per your company's emergency 
response plan and guidelines/procedures. See Section 13, Special Instructions for disposal assistance. 
Containment Technique: Stop spilled material from being released to the environment. Releases of this 
material may contaminate the environment. 
Clean-up Technique: Sweep up material. Place material in a plastic bag. Mark bag 'Non-hazardous trash', 
and dispose of as normal refuse. 
Evacuation Procedure: Evacuate as needed to perfonn spill clean-up. If conditions warrant, increase the size 
of the evacuation. 
Special Instructions (for accidental release): Product is regulated as a hazardous water pollutant. 
304 EHS RQ (40 CFR 355): Not applicable 
D.O.T. Emergency Response Guide Number: Not applicable 

7. HANDLING I STORAGE 

llmul/iug: Avoid contact with eyes skin clothing Do not breathe dust. Wash thoroughly after handling. 
Maintain general industrial hygiene practices when using this product. 
Storage: Keep container tightly closed when not in use. 

Flammability Class: Not applicable 

8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 

Eugiueeriug Collfrols: Maintain adequate ventilation to keep vapor level below TWA for chemicals in this 
product. Maintain general industrial hygiene practices when using this product. 
Personal Protective Equipment: 

Eye Protectiou: safety glasses with top and side shields 
Skin Protection: lab coat disposable latex gloves 
Iultalatiou Protectiou: adequate ventilation 

Precautionary Measures: Avoid contact with: eyes skin clothing Do not breathe: dust Wash thoroughly 
after handling. 
TL V: I mg/M' (Cu) 
PEL: I mg/M' (Cu) 

9. PHYSICAL I CHEMICAL PROPERTIES 

Appearance: Pale blue paper discs 
Physical State: Solid 
Molecul11r Weight: Not applicable 
Odor: Odorless 
pH: Not applicable 
Vapor Pressure: Not applicable 
Vapor Density (11ir = 1): Not applicable 
Boi!iug Poiut: Not applicable 
Melting Point: Not applicable 
Specific Gravity (water= 1): Not applicable 
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Evaponttion Rate (water= 1): Not applicable 
Volatile Organic Compounds Content: Not applicable 
Partition Coefficielll (n-octanol/water): Not applicable 
Solubility: 

Water: Not applicable 
Acid: Not applicable 
Other: Not applicable 

Metal Corrosivity: 
Steel: Not determined 
Aluminum: Not determined 

10. STABILITY /REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Conditions to Avoid: Heating to decomposition. 
Reactivity /Incompatibility: Incompatible with: hydroxylamine magnesium 
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llazardous Decomposition: Heating to decomposition releases toxic and/or corrosive fumes of: sulfur oxides 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological D11ta: 
LDSO: None reported 
LCSO: None reported 
Dermal Toxicity Data: None reported 
Skin and Eye Irritation Data: None reported 
Mutation Data: Copper sulfate: DNA inhibition- human lymphocytes- 76 [!mol/1 
Reproductive Effects Data: None reported 

lngredielll Toxicological Data: Copper sulfate: Oral rat LD50 = 300 mglkg 

12. ECOLOGICAL INFORMATION 

Product Ecologiclll Information: --
No ecological data available for this product. 

Ingredient Ecological Information: --
No ecological data available for the ingredients of this product. 

13. DISPOSAL CONSIDERATIONS 

EPA Wllste ID Number: None 
Specilll Instructions (Disposal): Place material in a plastic bag. Add a non-reactive absorbant material if 
waste contains free liquid and seal bag. Mark bag 'Non-hazardous trash', and dispose of as normal refuse. 
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal 
trash. 
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be superseded by 
more stringent state or local requirements. Please consult your local environmental regulators for more 
information. 

14. TRANSPORT INFORMATION 
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D.O.T.: 
D.O. T. Proper Shipping Name: Not Currently Regulated 

DOT Hazard Class: NA 
DOT Subsidiary Risk: NA 
DOT ID Number: NA 
DOT Packing Group: NA 

I.C.A.O.: 
I.C.A.O. Proper Shipping Name: Not Currently Regulated 

ICAO Hazard Class: NA 
ICAO Subsidiary Risk: NA 
ICAO ID Number: NA 
ICAO Packing Group: NA 

I.M.O.: 
I.M.O. Proper Shipping Name: Not Currently Regulated 

I.M.O. Hazard Class: NA 
I.M.O. Subsidiary Risk: NA 
/.111.0. ID Number: NA 
I.M.O. Packing Group: NA 
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Additional Information: This product may be shipped as part of a chemical kit composed of various 
compatible dangerous goods for analytical or testing purposes. This kit would have the following 
classification: Proper Shipping Name: Chemical Kit 
Hazard Class: 9 UN Number 3316. ALSO NOTE: If the National Competent Authority 
declares this product an environmental hazard by Special Provision 909 (IMDG) and Special Provision A97 
(lATA) the classification may be UN3077 or UN3082. 

15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
O.S.H.A.: This product meets the criteria for a hazardous substance as defined in the Hazard 
Communication Standard. (29 CFR 1910.1200) 
E.P.A.: 

S.A.R.A. Title III Section 31I/3/2 Categorization (40 CFR 370): Immediate (Acute) Health Hazard 
S.A.R.A. Title III Section 313 (40 CFR 372): This product contains a chemical(s) subject to the 
reporting requirements of Section 313 of Title Ill of SARA. 
Copper compounds 

302 (EHS) TPQ (40 CFR 355): Not applicable 
304 CERCLA RQ (40 CFR 302.4): Cupric sulfate 10 lbs. 
304 EHS RQ (40 CFR 355): Not applicable 
Clean Water Act (40 CFR I 16.4): Cupric Sulfate- RQ I 0 lbs. 
RCRA: Contains no RCRA regulated substances. 

C.P.S.C.: Not applicable 
State Regulations: 

Califomia Prop. 65: No Prop. 65 listed chemicals are present in this product. 
/lientification of Prop. 65 flzgredienl(s): Not applicable 

Califomia Perchlorate Rule CCR Title 22 Chap 33: 
Trade Secret Registry: Not applicable 
National Inventories: 

U.S. Inventory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory (40 CFR 710). 
TSCA CAS Number: Copper sulfate (7758-98-7) 
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16. OTHER INFORMATION 

Intended Use: Determination of hydrogen sulfide 
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References: 29 CFR 1900- 1910 (Code of Federal Regulations- Labor). Air Contaminants, Federal Register, 
Vol. 54, No. 12. Thursday, January 19, 1989. pp. 2332-2983. TLV's Threshold Limit Values and Biological 
Exposure Indices for 1992-1993. American Conference of Governmental Industrial Hygienists, 1992. The 
Merck Index, lith Ed. Rabway, New Jersey: Merck and Co., Inc., 1989. Sax, N. Irving. Dangerous 
Properties oflndustrial Materials, 7th Ed. New York: Van Nostrand Reinhold Co., 1989. CCINFO RTECS. 
Canadian Centre for Occupational Health and Safety. Hamilton, Ontario Canada: 30 June 1993. Gosselin, R. 
E. eta!. Clinical Toxicology of Commercial Products, 5th Ed. Baltimore: The Williams and Wilkins Co., 
1984. Vendor Information. Technical Judgment. 
Revision Summary: Updates in Section(s) 14, 

Legend: 
NA- Not Applicable 
ND- Not Determined 
NV- Not Available 

w/w- weight/weight 
w/v- weight/volume 
v/v- volume/volume 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual 
site safety programs in accordance with applicable hazard communication standards and regulations. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF 
THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 

HACH COMPANY ©2008 
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MATERIAL SAFETY DATA SHEET 

I. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Buffer Powder, Citrate Type, for Manganese 
Catalog Number: 98399 

Hach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS Number: M00023 
Chemical Name: Not applicable 
CAS No.: Not applicable 
Chemical Formula: Not applicable 
Chemical Family: Not applicable 
Hazard: Causes moderate eye irritation. 
Dale of MSDS Preparation: 

Day: 21 
Month: September 
Year: 2007 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Citric Acid 
CAS No.: 77-92-9 
TSCA CAS Number: 77-92-9 
Percent Range: 15.0-25.0 
Percent Range Units: weight I weight 
LD50: Oral rat LD50 ~ 6730 mg/Kg 
LC50: None reported 
TL V: Not established 
PEL: Not established 
Hazard: Causes severe eye irritation. 

Sodium Phosphate Monobasic 
CAS No.: 7782-85-6 
TSCA CAS Number: 7558-79-4 
Percent Range: 45.0- 55.0 
Percent Range Units: weight I weight 
LD50: Oral rat LD50 ~ 12930 mg/kg. 
LC50: None reported 
TLV: Not established 
PEL: Not established 
Hazard: May cause irritation. 

Sodium Sulfate 
CAS No.: 7757-82-6 
TSCA CAS Number: 7757-82-6 
Percent Range: 30.0-40.0 
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Percent Range Units: weight I weight 
LD50: Oral mouse LD50 ~ 5989 mglkg 
LC50: None reported 
TL V: Not established 
PEL: Not established 
Hazard: May cause irritation. 

3. HAZARDS IDENTIFICATION 

Emergency Overview: 
Appearance: White powder 
Odor: None 
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CAUSES EYE IRRJTA TION MAY CAUSE SKIN AND RESPIRATORY TRACT IRRITATION 

HllfiS: 
Health: I 
Flammability: 0 
Reactivity: 0 
Protectil'e Equipment: X- See protective equipment, Section 8. 

NFPA: 
Health: I 
Flammability: 0 
Reactivity: 0 
Symbol: Not applicable 

Potential Health Effects: 
Eye Ctmtact: Causes irritation 
Skin Contact: May cause irritiation 
Skin Absorption: No effects anticipated 

Target Organs: Not applicable 
Ingestion: Very large doses may cause: nausea vomiting diarrhea lethargy muscular cramps fever 

Target Organs: None reported 
Inlzalation: May cause: respiratory tract irritation 

Target Organs: None reported 
Medical Conditions Aggravated: Pre-existing: Eye conditions 
Chronic Effects: Citric acid chronic overexposure may cause effects due to the ability of citric acid to 
chelate metals, which could impair the body's ability to absorb calcium and iron. 
Cancer I Reproductive Toxicity Information: 

This product does NOT contain any OSHA listed carcinogens. 

This product does NOT contain any !ARC listed chemicals. 

This product does NOT contain any NTP listed chemicals. 

Adtlitional Cancer I Reproductive Toxicity biformation: None reported 
Toxicologically Synergistic Products: None reported 

4. FIRST AID 

Eye Contact: Immediately flush eyes with water for I 5 minutes. Call physician. 
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Skin Contact (First Aid): Wash skin with plenty of water. Call physician if irritation develops. 
Ingestion (First Aid): Give large quantities of water. Call physician immediately. 
!nit alation: Remove to fresh air. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: Can burn in fire, releasing toxic vapors. 
Flllsfl Point: Not applicable 
Met/tot/: Not applicable 
Flammability Limits: 

Lower Explosion Limits: Not applicable 
Upper Explosion Limits: Not applicable 

Autoignition Temperature: Not detennined 
Ifazan/ous Combustion Products: Toxic fumes of: phosphorus oxides sodium monoxide sulfur oxides. 
carbon monoxide, carbon dioxide. 
Fire I Explosion Hazards: May react violently with: aluminum I aluminum compounds metal nitrates 

Static Discharge: None reported. 
Mecltanicallmpact: None reported 

Ettinguislting Media: Water. 
Fire Fighting Instmction: As in any fire, wear self-contained breathing apparatus pressure-demand and full 
protective gear. 

6. ACCIDENTAL RELEASE MEASURES 

Spill Response Notice: 
Only persons properly qualified to respond to an emergency involving hazardous substances may respond to 

a spill according to federal regulations (OSHA 29 CFR 19IO.l20(a)(v)) and per your company's emergency 
response plan and guidelines/procedures. See Section 13, Special Instructions for disposal assistance. 
Co111ainme111 Technique: Stop spilled material from being released to the environment. 
Clean-up Technique: Scoop up spilled material into a large beaker and dissolve with water. Flush the spilled 
material to the drain with a large excess of water. Decontaminate the area of the spill with a soap solution. 
Evacuation Procedure: Evacuate as needed to perform spill clean-up. If conditions warrant, increase the size 
of the evacuation. 
Special Instructions (for accitleutal release): Mixture contains a component which is regulated as a water 
pollutant. 
304 EHS RQ (40 CFR 355): Not applicable 
D. 0. T. Emergency Response Guide Number: Not applicable 

7. HANDLING I STORAGE 

Haudliug: Avoid contact with eyes Do not breathe dust. Wash thoroughly after handling. Maintain general 
industrial hygiene practices when using this product. 
Storage: Store at 10- 30°C. Keep container tightly closed when not in use. Protect from: moisture 

Flammability Class: Not applicable 

8. EXPOSURE CONTROLS I PROTECTIVE EQUIPMENT 

Engineering Controls: Have an eyewash station nearby. Maintain general industrial hygiene practices when 
using this product. 
Persoual Protective Equipment: 

Eye Protection: safety glasses with top and side shields 
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Skiu Protection: disposable latex gloves lab coat 
Inllalation Protection: adequate ventilation 
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Precautionary Measures: A void contact with: eyes Do not breathe: dust Wash thoroughly after handling. 
Protect from: moisture 
TL V: Not established 
PEL: Not established 

9. PHYSICAL I CHEMICAL PROPERTIES 

Appearance: White powder 
Physical State: Solid 
Molecular Weight: Not applicable 
Odor: None 
pH: of I% solution at 23 oc ~ 6.35 
Vapor Pressure: Not applicable 
Vapor Density (air~ 1): Not applicable 
Boiling Poi111: Not applicable 
Melting Poi111: !60 oc 320 °F 
Specific Gravity (water~ 1): 2.30 
Evaporation Rate (water~ 1): Not applicable 
Volatile Organic Compounds Content: Not determined 
Partition Coej]icieut (u-octmwllwater): Not determined 
Solubility: 

Water: Soluble 
Acid: Not determined 
Other: Not determined 

Metal Corrosivity: 
Steel: Not determined 
Aluminum: Not determined 

10. STABILITY /REACTIVITY 

Chemical Stability: Stable when stored under proper conditions. 
Conditions to Avoid: Excess moisture Heating to decomposition. 
Reactivity /lucompatibility: Incompatible with: metal nitrates aluminum 
Hazardous Decomposition: Toxic fumes of: phosphorus oxides sulfur oxides carbon monoxide carbon 
dioxide 
Hazardous Polymerization: Will not occur. 

11. TOXICOLOGICAL INFORMATION 

Product Toxicological Data: 
LD50: None reported 
LC50: None reported 
Dermal Toxicity Data: None reported 
Skiu aut/ Eye Irritation Data: Citric Acid Skin rabbit 500 mg/24 hour: MODERATE. Citric Acid Eye 
rabbit 750 fig/24 hour: SEVERE. 
Mutation Data: None reported 
Reproductive Effects Data: None reported 

Iugretlieut Toxicological Data: Citric acid Oral rat LD50 ~ 6730 mg/kg; Sodium Sulfate Oral mouse LD50 ~ 
5989 mg/kg; Sodium Phosphate Oral rat LD50 ~ 17 g/kg 
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12. ECOLOGICAL INFORMATION 

Product Ecological Information: --
No ecological data available for this product. 
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Ingredielll Ecological Information: Sodium Sulfate: Aquatic Toxicity: TLm 13500 mg/L bluegill sunfish I 96 
hours, TLm 16500 mg/L mosquito fish I 96 hours 

13. DISPOSAL CONSIDERATIONS 

EPA Waste ID Number: Not applicable 
Special Instructions (Disposal): Dilute to 3 to 5 times the volume with cold water. Open cold water tap 
completely, slowly pour the material to the drain. Flush system with plenty of water. 
Empty Containers: Rinse three times with an appropriate solvent. Dispose of empty container as normal 
trash. 
NOTICE (Disposal): These disposal guidelines are based on federal regulations and may be superseded by 
more stringent state or local requirements. Please consult your local environmental regulators for more 
information. 

14. TRANSPORT INFORMATION 

D.O.T.: 
D.O. T. Proper Shipping Name: Not Currently Regulated 

DOT Hazard Class: NA 
DOT Subsidiary Risk: NA 
DOT ID Number: NA 
DOT Packing Group: NA 

l.C.A.O.: 
I.C.A.O. Proper Shipping Name: Not Currently Regulated 

ICAO Hazard Class: NA 
ICAO Subsidiary Risk: NA 
ICAO ID Number: NA 
ICAO Packing Group: NA 

l.M.O.: 
l.M. 0. Proper Shipping Name: Not Currently Regulated 

l.M.O. Hazard Class: NA 
I.M.O. Subsidiary Risk: NA 
I.M.O. ID Number: NA 
I.M.O. Packing Group: NA 

Additional Information: This product may be shipped as part of a chemical kit composed of various 
compatible dangerous goods for analytical or testing purposes. This kit would have the following 
classification: Proper Shipping Name: Chemical Kit 
Hazard Class: 9 UN Number 3316. 

15. REGULATORY INFORMATION 

U.S. Federal Regulations: 
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O.S.H.A.: This product meets the criteria for a hazardous substance as defined in the Hazard 
Communication Standard. (29 CFR 1910.1200) 
E.P.A.: 

S.A.R.A. Tille III Section 3I 1/312 Categorization (40 CFR 370): Immediate (Acute) Health Hazard 
S.A.R.A. Title III Section 3/3 (40 CFR 372): This product does NOT contain any chemical subject to 
the reporting requirements of Section 313 of Title lii of SARA. 

302 (EHS) TPQ (40 CFR 355): Not applicable 
304 CERCLA RQ (40 CFR 302.4): Sodium phosphate, dibasic 5000 lbs. 
304 EHS RQ (40 CFR 355): Not applicable 
Clean Water Act (40 CFR 116.4): Sodium phosphate, dibasic- RQ 5000 lbs. 
RCRA: Contains no RCRA regulated substances. 

C.P.S.C.: Not applicable 
State Regulations: 

Califomia Prop. 65: No Prop. 65 listed chemicals are present in this product. 
Identification of Prop. 65 Ingretlielll(s): None 

Trade Secret Registry: Not applicable 
Natioual Iuveutories: 

U.S. Inventory Status: All ingredients in this product are listed on the TSCA 8(b) Inventory ( 40 CFR 71 0). 
TSCA CAS Number: Not applicable 

16. OTHER INFORMATION 

Iuteuded Use: Determination of manganese 
References: NIOSH Registry of Toxic Effects of Chemical Substances, 1985-86. Cincinnati: U.S. 
Department of Health and Human Services, April, 1987. CCINFO MSDS/FTSS. Canadian Centre for 
Occupational Health and Safety. Hamilton, Ontario Canada: 30 June 1993. The Merck Index, lith Ed. 
Rahway, New Jersey: Merck and Co., Inc., 1989. Technical Judgment. In-house information. Air 
Contaminants, Federal Register, Vol. 54, No. 12. Thursday, January 19, 1989. pp. 2332-2983. TLV's 
Threshold Limit Values and Biological Exposure Indices for 1992-1993. American Conference of 
Governmental Industrial Hygienists, 1992. 
Revision Summary: Updates in Section(s) 14, 

Legend: 
NA -Not Applicable 
ND- Not Determined 
NV- Not Available 

wlw - weight/weight 
w/v- weight/volume 
v/v - volume/volume 

USER RESPONSIBILITY: Each user should read and understand this information and incorporate it in individual 
site safety programs in accordance with applicable hazard communication standards and regulations. 

THE INFORMATION CONTAINED HEREIN IS BASED ON DATA CONSIDERED TO BE ACCURATE. 
HOWEVER, NO WARRANTY IS EXPRESSED OR IMPLIED REGARDING THE ACCURACY OF 
THESE DATA OR THE RESULTS TO BE OBTAINED FROM THE USE THEREOF. 

HACH COMPANY ©2007 
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MATERIAL SAFETY DATA SHEET 

1. CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

Product Name: Sodium Periodate 
Catalog Number: 98499 

Hach Company 
P.O.Box 389 
Loveland, CO USA 80539 
(970) 669-3050 

MSDS Number: M0002! 
Chemical Name: Sodium Periodate 
CAS No.: 7790-28-5 
Chemical Formula: Nal04 

Chemical Family: Oxidizing Agents 
Hazard: Causes irritation. Oxidizer. 
Date of MSDS Preparation: 

Day: 0! 
Momlz: May 
Year: 2007 

Emergency Telephone Numbers: 
(Medical and Transportation) 
(303) 623-5716 24 Hour Service 
(515)232-2533 Sam- 4pm CST 

2. COMPOSITION I INFORMATION ON INGREDIENTS 

Sodium m-Pcriodate 
CAS No.: 7790-28-5 
TSCA CAS Number: 7790-28-5 
Perce11t Range: I 00.0 
Percent Range Units: weight I weight 
LDSO: None reported 
LCSO: None reported 
TL V: Not established 
PEL: Not established 
llazartf: Causes irritation. Oxidizer. 

3. HAZARDS IDENTIFICATION 

Emergency Overview: 
Appearance: White powder 
Odor: None 

CAUSES EYE, SKIN AND RESPIRATORY TRACT IRRITATION 

STRONG OXIDIZER: CONTACT WITH OTHER MATERIAL MAY CAUSE FIRE OR EXPLOSION 

HMJS: 
Healtlz: 2 
Flammability: 0 
Reactivity: 2 
Protective Equipment: X- See protective equipment, Section 8. 
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NFPA: 
Health: 2 
Flammability: 0 
Reactivity: 2 
Symbol: oxy 

Potential Health Effects: 
Eye Contact: Causes severe irritation 
Skin Contact: Causes moderate irritation 
Skin Absorption: None reported 

Target Organs: None reported 
Ingestion: May cause: abdominal pain vomiting diarrhea 

Target Organs: None reported 
Inlwlation: Causes: irritation of nose and throat 

Target Organs: None reported 
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Medical Conditions Aggravated: Pre-existing: Eye conditions Skin conditions 
Chronic Effects: None reported 
Cancer I Reproductive Toxicity Information: 

O.S.H.A. Listed: No 

!ARC Listed: No 

NTP Listed: No 

Additional Cancer I Reproductive Toxicity Information: None reported 
Toxicologically Synergistic Products: None reported 

4. FIRST AID 

Eye Contact: Immediately flush eyes with water for I 5 minutes. Call physician. 
Skin Contact (First Aid): Wash skin with plenty of water for !5 minutes. Remove contaminated clothing. 
Call physician immediately. 
Ingestion (First Aid): Give large quantities of water. Call physician immediately. 
lnlwlation: Remove to fresh air. 

5. FIRE FIGHTING MEASURES 

Flammable Properties: Strong oxidizer. Contact with combustible materials may cause a fire. 
Flash Point: Not applicable 
Method: Not applicable 
Flammability Limits: 

Lower R~plosion Limits: Not applicable 
Upper Explosion Limits: Not applicable 

Autoignition Temperature: Not determined 
Hazartlous Combustion Products: Toxic fumes of: iodine iodine compounds sodium monoxide 
Fire I Explosion Hazards: May react violently with: strong reducers 

Static Discharge: None reported. 
Mechanical Impact: None reported 

Extinguishing Media: Water. Carbon dioxide Dry chemical. 
Fire Fighting fits/ruction: As in any fire, wear self-contained breatl1ing apparatus pressure-demand and full 
protective gear. Evacuate area and fight fire from a safe distance. 

6. ACCIDENTAL RELEASE MEASURES 
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MONITORING WELL SAMPLING FIELD FORM

Wheatfield, NY

Monitoring Well I.D.: Date: Time Started: Field Personnel: RC Becken

Weather Conditions:

Comments:

Initial Readings

Measured Well Bottom (TOR - ft) Riser Pipe Diameter (in) 2 in.

Measured Water Level (TOR - ft) Conversion Factor (gal/lineal ft) 1.25" = 0.08 2" = 0.17 3" = 0.38

Calculated Water Column Height (ft) (Circle One) 4" = 0.66 6" = 1.50 8" = 2.60

One Well Volume (gals.) Three Well Volumes (gals.)

Notes:

Well Conditions

Well Riser Type (Circle one): Stainless Steel Carbon Steel PVC

Casing Condition: OK Repair Required:

Cap Condition: OK Repair Required:

Paint Condition: OK Repair Required:

Lock Condition: OK Repair Required:

Inner Casing Condition: OK Repair Required:

Surface Seal Condition: OK Repair Required:

Other:

Purge Information

Purging Method (Circle one): Stainless Steel Bailer Peristaltic Pump Sample Port (Pumping Wells Only)

Teflon Bailer Polyethylene Bailer Other:

Well Gallons Temperature Specific Turbidity

Volume Purged Conductivity Comments

(gal) (deg C) (mS/cm) (NTU's)

Water Level After Purging (TOR ft): Calculated 95% Recovery Water Level:

Comments:

Sampling Information

Date: Time Sampled: Field Personnel: R C Becken

Measured Water Level (TOR ft.):

Sampling Method (Circle one): Stainless Steel Bailer Peristaltic Pump Sample Port (Pumping Wells Only)

Teflon Bailer Polyethylene Bailer Other:

Sample Temperature pH Specific Turbidity

I.D. Conductivity Comments

(deg C) (S.U.) (mS/cm) (NTU's)

QA/QC Samples Taken:

Comments:

Signature

Sampler (Print): Richard C. Becken Sampler (signature): Date:

PARSONS
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GROUNDWATER ELEVATION DATA

FORMER CARBORUNDUM SANBRON FACILITY
WHEATFIELD, NEW YORK

Monitoring Date Top of Riser Water Level Groundwater Remarks
Well Elevation Elevation
I.D. (ft) (ft) (ft)

P-2 619.67
P-3 627.35
P-4 624.45

PW-1 619.78
PW-3 618.28
PW-4 620.84
B-3M 625.59
B-4M 622.24
B-5M 620.83
B-6M 615.69
B-7M 616.22
B-8M 618.57
B-9M 623.03

B-10M 626.05
B-11M 622.81
B-12M 622.17
B-13M 626.70
B-14M 618.25
B-15M 623.98
B-16M 626.08
B-17M 622.07
B-18M 618.69
B-19M 626.01
B-20M 615.32
B-21M 622.56
B-22M 622.29
B-23M 617.71
B-24M 617.24
B-25M 619.31
B-26M 618.06
B-27M 626.04
B-28M 622.62
B-29M 618.31
B-31M 613.78
B-32M 619.35
B-33M 612.43
B-37M 616.90
B-38M 609.81
B-39M 626.12
B-40M 626.23
B-41M 626.31
B-42M 623.76
B-43M 623.64
B-44M 623.29
B-45M 612.12
B-46M 613.46
B-48M 625.40
B-49M 625.56
B-50M 616.47
B-51M 616.48
B-52M 616.26
B-53M 616.14
B-54M 616.00
B-55M 615.59
B-56M 617.78
B-57M 617.80
B-58M 617.99
B-59M 625.53
B-60M 625.67
B-61M 625.72
B-62M 623.89
B-63M 624.14
B-64M 623.95
B-65M 624.19
B-66M 625.37
B-67M 625.51

PARSONS
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Monitoring Well I.D.: Date: Time Started: Field Personnel:  

Weather Conditions: Time Ended:

Comments:
Initial Readings

Measured Well Bottom (TOR-ft) Riser Pipe Diameter (in.)

Measured Water Level (TOR-ft) One Well Volume (gal.)
Notes:

Well Condition
Well Riser Type Stainless Steel Carbon Steel PVC
Casing Condition: OK Repair Required:
Cap Condition: OK Repair Required:
Paint Condition: OK Repair Required:
Lock Condition: OK Repair Required:
Inner Casing Condition: OK Repair Required:
Surface Seal Condition: OK Repair Required:
Other: OK Repair Required:

Purge Information
Purging Method: Stainless Steel Bailer Peristaltic Pump Grundfos Pump Teflon Bailer
Place an X in one box Polyethylene Bailer Bladder Pump Other:
Amount Purged: Flow Rate (mL per minute:
Water Level after Purging (TOR ft.)
Comments:

Sampling Information
Date: Time Sampled: Field Personnel:
Measured Water Level (TOR ft)
Sampling Method Stainless Steel Bailer Peristaltic Pump Grundfos Pump Teflon Bailer
place an X in box Polyethylene Bailer Bladder Pump Other:

Time Temperature pH Conductivity Dissolved Redox Water Turbidity Flow Rate
Elapsed min. Oxygen Level

QA/QC Samples Taken:
Comments:

Signature
Sampler (Print) Sampler (signature):

Date:

Wheatfield, NY

PARSONS
LOW-FLOW SAMPLING FIELD FORM

Former Carborundum Sanborn Facility
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November 24, 2009 

Mr. Timothy Dieffenbach  
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
270 Michigan Avenue 
Buffalo, New York 14203 

Re: BP Former Carborundum Facility – Sanborn, New York 
Revised Air Facility Registration 

Dear Mr. Dieffenbach: 

On behalf of Elm Holdings, Inc., attached plea se find the revised air facility registration for 
the Former Carborundum Facility in Sanborn, New York.  The revised registratio n documents 
the NYSDEC-approved (June 22, 2009)  modifications to the air em ission control and discharge 
configuration at the Facilit y.  The m odifications were imp lemented November 23 through 
November 25, 2009.   

Please contact Bill Barber of At lantic Richfield at (216) 271-8038 if you have any questions 
or comments. 

Sincerely, 

George W. Hermance 
Project Coordinator 

Attachments 

cc: W. Barber, Atlantic Richfield 
File (445032, No. 9) 
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May 19, 2009 

Mr. Timothy Dieffenbach  
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
270 Michigan Avenue 
Buffalo, New York 14203 

Re: BP Former Carborundum Facility – Sanborn, New York 
Groundwater Treatment System (GWTS) 
Request for Modification to Air Emission Control & Discharge Configuration 

Dear Mr. Dieffenbach: 

Parsons, on behalf of the A tlantic Richfield C ompany, currently operates a Groundwater 
Collection and Treatm ent System as part of a re mediation program at the site of the for mer 
Carborundum Facility in Sanborn, New York.   

Currently, the system  includes a tray air s tripper to rem ove chlorinated volatile organic 
compounds (VOCs) from collected groundwater streams.  The stripper air exhaust is then passed 
through a Calgon VAPOR PAC 10™ Granular Acti vated Carbon (GAC) control system  to 
further reduce quantities of VOCs emitted to the atmosphere.  

Based on original air em ission calculations, the carbon control air exhaust system  is 
classified as a m inor source a nd operates under registration stat us with the New York State 
Department of Environmental Conservation (NYSDEC).   

1.0 PROPOSED MODIFICATION 

Atlantic Richfield is proposing to make a m odification to the configuration and operation of 
the Groundwater Treatm ent System – Air Strippe r and Discharge com ponent.  The original 
groundwater treatment system was constructed to treat 600 gallons per m inute (GPM) of 
impacted groundwater.  Currently th e system operates at less than 100 GPM.  Results for recen t 
pre- and post-air stripper water samples, collected with the system operating between 90 and 100 
GPM, indicate that pollutant loading to th e VAPOR PAC 10™ GAC from  the stripper is low 
enough to allow air stripper opera tion without carbon controls on th e exhaust.  A ccordingly, 
Atlantic Richfield is proposing to eliminate the post-air stripper VAPOR PAC 10™ GAC control 
system and discharge the air stripper exhaust stream directly to the atmosphere.  

The proposed modification replaces the existing VAPOR PAC 10™ carbon control system , 
associated exhaust ductwork, and 30-inch diam eter stack with a 12-inch di ameter vent installed 
over the air stripper. The 12-inch vent will discharge stripper exhaust at a height of 27 feet above 
ground level.  
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The modification is proposed based on a disp ersion modeling analysis.  The dispersion 
modeling analysis demonstrates that ambient impacts of em issions attributable to the proposed 
new operating configuration and em ission scenario will b e in compliance with the NYSDEC 
Division of Air Resources ( DAR) Policy and Guidelines for the Control of  Toxic Air 
Contaminants.  

2.0 MODELING ANALYSIS 

The NYSDEC DAR-1 (Air Guide1 ) policy requires that emissions of toxic air pollutants be 
evaluated for compliance with a set of ambient air concentration guidelines.  These guidelines 
include sets of ambient air quality standards, or threshold concentration values that are not to be 
exceeded in the am bient air.  Th ese standards include a series of Short-Term Guideline 
Concentrations (SGCs) applicable to 1-hour av erage ambient concentrations, and a series  of 
Annual Guideline Concentrations (AGCs) appli cable to annual average levels of various  
contaminants.  

2.1 MODELING APPROACH 

The modeling was conducted using the DAR-1 “Ambient Air Quality Im pact Screening 
Analysis” software package developed by NYSD EC specifically for the purpose of assessing  
ambient impacts of tox ic air em issions from one or m ore sources based on site-specific input  
data.  NYSDEC considers the DA R-1 analysis to be an appropriate initial screening technique 
which can be used to satisfy their policy.   

As indicated in Section I V.A of the DAR-1 Guideline s, ambient impacts predicted via this 
screening tool are considered to be  conservative, thereby providing additional assurance that 
predicted concentrations below established thresholds are protective of human health.   

The DAR-1 assessm ent approach requires that emissions from a source be assessed on a 
contaminant by contaminant basis.  The model predicts both a maximum 1-hour and a maximum 
annual average concentration for each compound.  The peak predic ted 1-hour (i.e., short-term ) 
concentrations are assessed relative to the SG C values and the m aximum annual average (i.e., 
long-term) concentrations are assessed relative to the AGC values for each compound.  

Consistent with the stated objective of this an alysis, impacts were assessed for the proposed 
operating configuration, wherein air emissions from the tray stripper are exhausted directly (i.e., 
with no carbon control) through a ne w vent to be constructed over the stripper.  This new vent 
will be a ve rtical stack, such that e missions are modeled as being exha usted from a vertically-
discharged point source. Figure 1 is a conceptual model used for the modeling exercise.   



PARSONS 

Mr. Timothy Dieffenbach  
New York State DEC 
May 19, 2009 
Page 3 

\\Buffs01\p:\444183\tech\Carbon LetterR05r03.doc 
 

2.2 MODEL INPUT DATA 

Emissions Data 

There are a total of ten (10) compounds of interest associated with the Sanborn groundwater 
remediation program.  Based on the March 11, 2009 pre- and post air st ripper influent water 
sampling and analyses results, Table 1 lists the compounds sampled, the VOC concentrations in 
the combined influent water samples were used to calculate the post-stripper mass loadings, and 
the corresponding post-stripper air em ission rates for these com pounds in grams per hou r 
(g/hour).  Based on the data, there are four compounds with “zero” e mission rates.  The  
analytical results of the influent water sample used to calculate emission rates are consistent and 
representative of the expected groundwater impacts. 

The g/hour rates were converted  to lb/hour rates for use in  determining maximum model 
predicted short-term (i.e., m aximum 1-hour aver age) impacts.  For this analysis, it was 
conservatively assumed that the short-term lb/hour emission rates remain constant throughout all 
8,760 hours per year.  T hus, model calculations of maximum long-term annual average impacts 
are based on contaminants being continuously emitted at the same lb/hour rates during each hour 
in the year.  

Source and Stack Data 

Figure 2 is an aerial photograph of the Sanborn site  depicting the facility property line, the 
GWTS building location, and proposed new exha ust stack location atop the center of th e 
structure.  The building is located within controlled property providing a buffer zone between the 
source and the property line, or “ambient air”.  Figure 2 also delineates the shortest distance 
between the stack and the property line, which is 41.4 meters (136 feet).  This is the point at 
which the first model receptor point is placed.  The shortest distance between the trailing edge of 
the building and the property boundary is 30.5 meters (100 feet).   

The proposed new stack top of 27 fe et is modeled at 10 feet above the building height of 17 
feet (average of 18-foot peak and 16-foot eave heights).  T he building height, along with the 
length and width dim ensions (approx 95’ by 50’) were entere d into the DAR-1 m odel for 
assessment of any potential building cavity and aerodynamic downwash impacts.   

2.3 MODELING ANALYSIS AND RESULTS 

Based on the source and em issions data presented herein and the proposed source 
configuration for the Sanborn Facility GWTS, the proposed  new physical and operating 
configuration (without carbon cont rol) will operate in com pliance with the NYSDEC air toxics 
guidelines.   
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Table 2 provides a comprehensive summary of the model inputs and outputs comprising the 
DAR-1 analysis for the proposed new stack.  Data provided in Table 2 includes input parameters 
and appropriate 1-hour SGC and Annual AGC re gulatory values to assess com pliance.  
Parameters listed include the compounds of  concern, com pound abbreviations and CAS 
numbers, the base hourly em ission rates in pounds per hour (l b/hr), the annual em issions in 
pounds per years (lb/yr), and the predicted maximum 1-hour and m aximum annual average 
concentrations for each com pound in micrograms per cubic m eter (μg/m3).  The predicted 
maximum annual impacts are expressed as percen tages of the applicable AGC c oncentration 
values.  It should be noted that AGC values have been established for all listed com pounds.  
However, SGC values have not been established for all the compounds.  

For this ana lysis for a s ingle point source, the model was executed for a “Unit E mission 
Rate” of one pound per hour (1 lb/hour), or 0. 126 grams per second (g/sec).  The 1-hour and 
annual average concentration values predicted for the 1 lb/hour rate were then scaled based on 
the actual lb/hour emission rates for each compound to obtain the predicted concentration values 
for each individual compound.  

A review of the source configuration input to the m odel (i.e., building dim ensions and 
distance to property line) and th e DAR-1 model output indicated that the building cavity region 
does not extend off-site.   Therefore,  there are n o cavity impacts to b e assessed, and the p eak 
impacts calculated by the m odel are those that  occur under m ore conventional dispersion 
conditions at receptor points at and beyond the property line.  

As shown in Table 2, the m aximum predicted 1-hour and annual aver age concentrations 
(μg/m3) for all com pounds examined in the analys is are below the applicable SCG and AGC 
values.  The maximum predicted 1-hour concentrations are generally several orders of magnitude 
below the a pplicable SGC thresholds.  W ith the excep tion of TCE, the m aximum predicted 
annual average concentrations comprise only a bout 3 percent or less of the AGC values.  TC E 
concentration is 57% of the AGC value    

Potential Increases in COC Concentrations   

The results of the model suggest that a shorter (i.e., less than 27 feet) 12-inch diameter vent 
installed over the air stripper with no carbon controls could be operated and meet SGC and AGC 
criteria.  However, using the proposed 12-inch di ameter stack to 27 fee t above grade will allow 
for increased e missions that could result from increased TCE concentration in the  influent, if 
any.    

• SGC:  Using the modeled emission rate developed from the March '09 sampling data 
and the 27 foot stack hei ght, the m aximum predicted 1-hour impact of TCE i s 
approximately three orders of magnitude lower than the SGC threshold value.  Thus, 
a short-term increase of the inf luent concentration of TCE ( up to 3,000 tim es its 
modeled value) would not exceed the short-term SGC threshold.    
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• AGC: An increas e in e missions, resulting f rom an incre ase in TCE concentr ation 
(from other possible sources) in the influent, would have  to persist throughout all 
8,760 hours per year.  Based on the modeled margin of compliance with the AGC for 
a TCE emission rate of 7.64419 g/hr, a 75% increase of TCE in the influent, even if 
it persisted all 8,760 hours pe r year, would not yield an  increase in the annual 
average ambient TCE concentration that would exceed the AGC value at the 27-foot 
stack height. 

3.0 REQUEST FOR NYSDEC CONCURRENCE 

The results of the groundwater sample anal ysis and the DAR-1 air modeling analysis 
described above indicate that th e Sanborn GWTS could be operated in a revised configuration.  
This revised configuration w ould meet the SGC and AGC values for the com pounds examined 
and would include (1) taking the V APOR PAC 10 carbon control system taken off line and (2) 
directing the air stripper emissions through a new vent directly to the atmosphere 

Accordingly, Atlantic R ichfield respectfully requests that NYSDEC review the proposed 
modification and formally approve this request to  implement this modification.  Upon receipt of  
verbal concurrence with our f indings, Atlantic Richf ield will submit a r evised Source 
Registration application to document the proposed changes.  

Please do n ot hesitate to contact W illiam B. Barber at 216.271.8038 if you have any 
questions or need any additiona l information regarding this request.  A m eeting could be 
arranged to review the model and results if that would be of use. 

 

Sincerely, 

Mark Raybuck 
Project Manager 

cc: William B. Barber, Atlantic Richfield Company 
File (445032, No. 9) 
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Former Carborundum Facility, Sanborn, New York

vinly clhoride 0 100.00% 0.074943
1,1 DCE 0 NA 0
MC 0 NA 0
t-1,2 DCE 0 100.00% 0.027252
1,1 DCA 0 100.00% 0.074943
c-1,2 DCE 2.3 98.23% 2.900067
chloroform 0 NA 0
1,1,1 TCA 0 100.00% 0.084027
1,2 DCA 0 NA 0
TCE 3.4 99.00% 7.644186

Total VOC 5.7 10.81

* Based on an actual 100 gpm flowrate to the stripper and 
an actual air flowrate of 750 cfm (1274 m3/hr)

481.5

Influent 
Concentrations, 

ug/l

3.3
130
0

3.7

3.3
0
0

1.2

340

Parameter % Removal
Post-stripper 

Concentrations, 
ug/l

VOC Vapor 
Phase, g/hr

Table 1  
Air Stripping of GWTS Influent Water

Sanborn Site Data

0



New Stack - No Carbon Control - Stack Height = 27 Feet

Source Parameters: DAR - 1 Modeling Results
Stack Height 27 feet For Unit Emission Rate of 1 lb/hr (0.126 g/sec):
Stack Diameter 12 inches 1024.62 ug/m3
Volume Flow Rate: 750 cfm (actual) 16.94 ug/m3
Exit Velocity 15.92 ft/sec
Exit Temperature 59 Deg F

Corresponding
Mass Maximum Max Annual Max Modeled 1-Hour Max Modeled Annual

Loadings From Short-Term Emissions 1-Hour SGC Annual Avg AGC Annual
Air Stripper(1) Emission Rate (ST X 8,760) Impact(2) Value(3) Impact Value Impact as

Compound Abb. CAS No. (g/hour) (lb/hour) (lb/yr) (ug/m3) (ug/m3) (ug/m3) (ug/m3) % of AGC
Vinyl Chloride VC 75-01-4 0.07494 1.65E-04 1.45 0.16928 180000 0.0028 0.11 2.54%
1,1 dichloroethene 1,1-DCE 75-35-4 0 0.00E+00 0.00 0.00000 - 0.0000 70.0 0.00%
Methylene Chloride MeCl 75-09-2 0 0.00E+00 0.00 0.00000 14000 0.0000 2.1 0.00%
trans 1,2 Dichloroethene t-1,2-DCE 156-60-5 0.02725 6.01E-05 0.53 0.06155 - 0.0010 63.0 0.00%
1,1 dichloroethane 1,1 DCA 75-34-3 0.07494 1.65E-04 1.45 0.16928 - 0.0028 0.63 0.44%
cis-1,2 Dichloroethene c-1,2-DCE 156-59-2 2.90007 6.39E-03 56.01 6.55086 - 0.1083 63.0 0.17%
Chloroform CF 67-66-3 0 0.00E+00 0.00 0.00000 150 0.0000 0.043 0.00%
1,1,1-Trichloroethane 1,1,1-TCA 71-55-6 0.08403 1.85E-04 1.62 0.18981 68000 0.0031 1000 0.00%
1,2 Dichloroethane 1,2-DCA 107-06-2 0 0.00E+00 0.00 0.00000 - 0.0000 0.038 0.00%
Trichloroethene TCE 79-01-6 7.64419 1.69E-02 147.63 17.26717 54000 0.2855 0.5 57.10%

Notes:
(1)  "Mass Loadings From Air Stripper" values are based on March 11, 2009 influent concentration test data, GW flow rates and assumed air stripper control efficiencies.  
(2)  Compound-Specific impact values are based on model results for "Unit Emission Rate" (1 lb/hr) multiplied by actual lb/hr rates for each compound. 
(3)  A "-" indicates no SGC values have been established

Table 2

Max 1-hour Impact = 
Max Annual Avg Impact = 

Sanborn GWT Facility - DAR-1 Air Modeling Analysis - Emissions and Impacts Summary

Table 1 and 2.xls 5/14/2009
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October 15, 2009 

Mr. Timothy Dieffenbach  
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
270 Michigan Avenue 
Buffalo, New York 14203 

Re: BP Former Carborundum Facility – Sanborn, New York 
Groundwater Treatment System (GWTS) 
Revision to NYSDEC-approved Air Emission Control & Discharge Configuration 

Dear Mr. Dieffenbach: 

As discussed with Bill Barber, th is follow up letter is to inform you that the location for the 
new stack at the referenced facility must be changed.  In the NYSDEC-approved (June 22, 2009) 
modification to the a ir emission control and discharge configura tion, Atlantic Richfield had 
intended to install the 12-inch diam eter fiberglass reinforced plastic (FRP) vent directly over the 
air stripper.  Recent structural analysis of the building has determined that the new stack must be 
supported from the ground rather than the roof.  Thus, the location of the stack has been changed 
from directly over the air st ripper (supported by the roof) to a location outside the building 
(supported from the ground).    

The new stack is anticipated to be instal led along the north side of the building, 
approximately 25 feet from  the original location (see attached photo) .   The height of the stack 
(27-feet) will remain the same.  The concep tual plan for the new stack installation is attached.  
The modeling used for the original placement of the stack through the roof re mains valid for the 
stack placement along the outside of the building. 

Please contact Bill Barber of At lantic Richfield at (216) 271-8038 if you have any questions 
or comments. 

Sincerely, 

George W. Hermance 
Project Coordinator 

Attachments 

cc: W. Barber, Atlantic Richfield 
File (445032, No. 9) 
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Project Background 
 

The Atlantic Richfield Company, on behalf of BP manages an environmental remediation system 
at the former Carborundum Facility at 2040 Cory Drive in Sanborn, NY. The system was 
designed, built, and commissioned in mid-1993. The Groundwater Remediation System (GRS) 
runs with goals to provide onsite migration control and to prevent offsite migration of 
groundwater containing volatile organic compounds (VOCs). 
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Purpose of Integrity Management Manual 
 

The integrity management manual includes implementation of a Site Technical Practice (STP) 
for the Inspection and Maintenance Requirements for Remediation Systems (REMED-GP 35-
0001). Compliance with this STP for existing systems is scheduled to be implemented in a step-
wise manner. This manual focuses on Protective Systems Devices (PSDs) and Operating Permit 
Requirements. The following sections are included in the manual: 

 

1. Site Plot Plan 
2. Protective Safety Device (PSD) Equipment Register 
3. Cause and Effect Charts 
4. PSD Inspection and Maintenance Plans 
5. Operating Permits List 
6. Permit and Regulation Required Inspection and Maintenance Plans  
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Site Plot Plan 
 

The Site Plot Plan includes a scaled and surveyed plan indicating site features for groundwater 
remediation systems such as above and below grade utilities, buildings, sewage systems, 
topography, property boundaries, etc.   

 

The site plot plan is a pdf drawing and an AutoCAD drawing in 11 X 17” plots. Additionally, a 
map of all the wells on and offsite (monitoring as well as recovery) is provided.  

 

Please see Attachment I for Site Plot Plan. 
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Protective Safety Device (PSD) Equipment Register 
 

PSD Equipment Register includes the following for each PSD on site. 

 

• Device Name (P&ID label) 
• Type of Device (e.g., switch, sensor, buttons) 
• Description of Device (how and what it is used to protect) 
• Manufacturer of Device 
• Model Number 
• Serial Number 
• Set Point 
• Service 
• Material of Construction 
• Elastomer Material  
• Fail Position 

 

Device name for the PSDs have been left blank as the P&ID for the site are being revised to 
bring them up to date.  The P&IDs will be updated with nomenclature assigned to each PSD. 

Please see Attachment II, PSD Equipment Register table. 
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Cause and Effect Charts 
 

The cause and effect charts for PSDs include the following information for each PSD onsite: 

 

• Device Name (P&ID label) 
• Common Name 
• Point Tag (the identification on the P&ID and/or field label for the PSD) 
• Set Point 
• Time Delay 
• Dead Band 
• Cause 
• Effect (multiple columns, system specific) 

 

Device Name and Point Tags for the PSDs have been left blank as the P&ID for the site are 
being revised to bring them up to date.  The P&IDs will be updated and a nomenclature assigned 
to each PSD. 

 

Please see Attachment III, PSD Cause and Effect Chart.  
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PSD Inspection and Maintenance Plan 
 

A PSD Inspection and Maintenance Plan (IMP) covers all of the PSDs provided for the system.  
The IMP is based on applicable regulatory, code, or industry requirements, BP-RM minimum 
standard of care requirements, Generic Maintenance Standards (GMS’s), and manufacturer’s 
recommendations.   

 
The IMP includes a PSD inspection and maintenance schedule/log that cross references the PSD 
register, the cause and effect chart, and the generic maintenance standards.   
 
 
Please see Attachment IV for the PSD IMP. 
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Operating Permits List 
 

Name of Permit:  

State Pollutant Discharge Elimination System (SPDES) Discharge Permit # NY0001988 

Purpose of Permit:   

The SPDES permit is issued in compliance with Title 8 of Article 17 of the Environmental 
Conservation Law of New York State and in compliance with the Clean Water Act, as amended, 
(33U.S.C. §1251 et.seq.) and in the Water Quality Regulations of the Interstate Environmental 
Commission at 21 NYCRR Part 550. 

Date Permit Issued:  4/1/2007 

Date Permit Renewed: 4/1/2012 

Date Permit Expires:  3/31/2017 

Date Renewal Application Due:   

Not less than 180 days prior to the expiration date shown above. 

Highlights of Permit Requirements:   
 

• Permit Specifics 
• Recording 
• Reporting 
• Additional Monitoring Requirements 

 

Please see Attachment V for a copy of the permit. 
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Permit and Regulation Required Inspection and Maintenance Plans 
 

On completion of a review of operating permits, permit required Inspection and Maintenance 
Procedures (IMPs) were developed.   

 

SPDES Permit Required Equipment Calibration 

NYSDEC Regulation Chapter X Article 2 Part 750-2.5(a)(5) states: 

For instrumentation that is not used by a certified laboratory, but which is used to measure 
discharges to the environment as specified in a SPDES permit, the permittee shall periodically 
calibrate and perform maintenance procedures to ensure accuracy of measurements. Verification of 
maintenance shall be logged into the record book(s) of the facility. The permittee shall notify the 
department's regional office in the Discharge Monitoring Report if any required instrumentation 
becomes inoperable. In addition, the permittee shall verify the accuracy of its measuring equipment 
to the department's regional office or its designated field office upon request. 

The NYSDEC Facilities Operations Assistance Section (FOAS), gives guidance to calibrate devices 
that measure SPDES specified parameters by the recommendation of the manufacturer of the device.  
The SPDES reportable parameters that are measured in the field at the Sanborn facility are: 

 

Effluent Flow  

Temperature 

pH 

Residual Chlorine 

 

Please see Attachment VI for Permit Required IMP. 
 
 
In addition to permit required IMPs, there are also building codes and workplace regulations that 
require inspection and maintenance procedures at the Sanborn facility: 
 

1) New York State Department of Health (NYSDOH) requires annual certification of the 
potable water backflow preventer.  This IMP can be found in Attachment VI. 
 

2) Occupational Safety and Health Administration (OSHA) requires inspection and 
maintenance of emergency lighting and eye bath/safety showers.  The IMP for emergency 
lighting can be found in Attachment III while the eye bath/safety shower IMP is included 
in Attachment VI. 
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3) The system includes a tray air stripper to remove chlorinated volatile organic compounds 
(VOCs) from collected groundwater streams. The stripper air exhaust is classified as a 
minor source and operates under registration status with New York State.  No analytical 
testing or reporting is required with the registration status.  Air registration documentation 
is included in Attachment V. 



 

 
 
 
 

Attachment I 
Site Plot Plans 
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Attachment II 
PSD Equipment Register 



Former Carborundum Facility

Groundwater Remediation System

2040 Cory Drive
Village of Sanborn
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Register of Protective System Devices

Protective System Device Register

DEVICE 
NAME(1) TYPE DESCRIPTION MANUFACTURER MODEL SERIAL 

NUMBER SETPOINT SERVICE MATERIAL OF 
CONSTRUCTION

ELASTOMER 
MATERIAL FAIL POSITION

Level Switch Level Switch for pump operation for well P-3 and Hi-Hi 
Level alarm - Pressure Actuated GE Druck 1730 Z811008 Pump ON:  7.5 ft;               Pump OFF:  3.7 ft;                          

High Level Alarm:  16 ft   Low Level Alarm:  1.5 ft Liquid Stainless Steel Polyurethane 
(Cable)/EPDM (Nose cone) Open Circuit

Disconnect Electrical disconnect for pump power in the P-3 well 
shed Westinghouse Heavy Duty Safety 

Switches 30 amp 
600 volt Type 12

Air Stainless Steel Open Circuit

Level Switch Level Switch for pump operation of well PW-1 - Pressure 
Actuated GE Druck 1730 Z811007 Pump ON:  8 ft;            Pump OFF :  5 ft;                            

High Level Alarm:  30 ft    Low Level Alarm:  3.5 ft Liquid Stainless Steel Polyurethane 
(Cable)/EPDM (Nose cone) Open Circuit

Disconnect Electrical starter for pump power in the PW-1 well shed Air Stainless Steel Open Circuit

Level Switch Level Switch for pump operation of well P-2 - Pressure 
Actuated GE Druck 1730 Z811006 Pump ON:  7.5 ft;          Pump OFF : 4.5 ft;                           

High Level Alarm:  14 ft    Low Level Alarm:  3 ft Liquid Stainless Steel Polyurethane 
(Cable)/EPDM (Nose cone) Open Circuit

Disconnect Electrical disconnect for pump power in the P-2 well 
shed Cutler Hammer

Heavy Duty Safety 
Switches 30 amp 

600 volt model 
DH361UDK

Air Stainless Steel Open Circuit

Level Switch Level Switch for pump operation of well PW-4 - Pressure 
Actuated Mercoid/Dwyer SBLT2-15-60 Pump ON:  10 ft;         Pump OFF :  7.5 ft;                        

High Level Alarm:   30 ft;    Low Level Alarm: 6 ft Liquid Stainless Steel Polyurethane (Cable) Open Circuit

Disconnect Electrical disconnect for pump power in the PW-4 well 
shed Westinghouse Heavy Duty Safety 

Switches 30 amp 
600 volt Type 12

Air Stainless Steel Open Circuit

Level Switch Level Switch for pump operation of well P-4 - Pressure 
Actuated GE Druck 1730 Z811005 Pump ON: 7.5 ft;            Pump OFF : 4 ft;                           

High Level Alarm:  30ft;      Low Level Alarm: 2 ft Liquid Stainless Steel Polyurethane 
(Cable)/EPDM (Nose cone) Open Circuit

Disconnect Electrical disconnect for pump power in the P-4 well 
shed Cutler Hammer

Heavy Duty Safety 
Switches 30 amp 

600 volt model 
DH361UDK

Air Stainless Steel Oopen Circuit

Level Switch Level Switch for pump operation of well PW-3 - Pressure 
Actuated GE Druck 1830 Z879036 Pump ON: 8 ft;          Pump OFF : 4 ft;                                       

Hgh Level Alarm: 16 ft;   Low Level Alarm: 2.5 ft Liquid Stainless Steel Polyurethane 
(Cable)/EPDM (Nose cone) Open Circuit

Disconnect Electrical starter for pump power in the PW-3 well shed Air Stainless Steel Open Circuit

LIT-803 Level Switch Level Switch for EQ Tank (T-801) - operation of pumps 
P-803A/B (Air Stripper Feed Pump)- pressure actuated Rosemount 3051 1701109

High Level Alarm:  6 ft;      Lead Pump ON:  2.5 ft;      
Lag Pump ON:  4 ft;      Both Pumps OFF:  2 ft;          

Low Level Alarm:  1.5 ft
Liquid Open Circuit

Disconnect Local electrical disconnect for P-803A pump power Westinghouse Air Stainless Steel Open Circuit

Disconnect Local electrical disconnect for P-803B pump power Westinghouse Air Stainless Steel Open Circuit

Level Switch Level switch for air stripper (S-801) - operation of pumps 
P-805A/C (Carbon Feed Pump)- pressure actuated Rosemount 3051 1496290

High Level Alarm: 23 in;   Lead Pump ON:  17 in;   
Lag Pump ON: 8 in;       Both Pumps OFF:  8 in;       

Low Level Alarm: 3 in
Liquid

Fill Fluid Silicone oil or inert 
fill; Nuts and Bolts: Plated 
carbon steel; Blank flange 
(GP and AP only):Plated 
carbon steel; Electronics 

Housing aluminum. NEMA 
4X; Cover O-rings: Buna-
N; Paint: Polyurethane;

Open Circuit

Disconnect Local electrical disconnect for P-805A pump power Westinghouse Air Stainless Steel Open Circuit

Disconnect Local electrical disconnect for P-805C pump power Westinghouse Air Stainless Steel Open Circuit

PSL- 801 A Pressure Switch Blower air pressure (low) for air stripper. Shuts off pump 
P803A/B Dwyer 1950-5-6F S02328302 1.4 to 5.5 in of Water Column Liquid Stainless Steel Open Circuit

HS-301 Disconnect Local electrical disconnect for B-801 blower power Westinghouse N/A Air Open Circuit

LIT- 805 Level Switch
Level Switch for Effluent Tank (T-802) - operation of 

pumps P-810A/B (Air Stripper Feed Pump)- pressure 
actuated

Rosemount 3051 1701112
High Level Alarm: 8 ft;    Lead Pump ON:  5.5 ft;     
Lag Pump ON:  4 ft;        Both Pumps OFF:  2 ft;       

Low Level Alarm: 1.5 ft
Liquid Open Circuit

Disconnect Local electrical disconnect for P-810A pump power Westinghouse N/A Air Stainless Steel Open Circuit

Disconnect Local electrical disconnect for P-810B pump power Westinghouse N/A Air Stainless Steel Open Circuit

Automatic Telephone Dialer- 1 Stripper- High level in stripper Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer- 2 Stripper- Blower Shut Down Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer- 3 High Level alarm for wells Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer- 4 Power Failure Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-5 Autodialer- Containment Sump High Level Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-6 Autodialer- Building Sump High Level Microtel MCS-100 1233-1194 N/A Air N/A

Uninterrupted Power Supply Battery backup for DCS APC Back-UPS ES550 120 VAC, 60 Hz N/A

Electric Space Heater Electric Space Heater- Well Shed P-3 Air Open Circuit

Electric Space Heater Electric Space Heater- Well Shed PW-1 Air Open Circuit

Electric Space Heater Electric Space Heater- Well Shed P-2 Air Open Circuit

Electric Space Heater Electric Space Heater- Well Shed PW-4 Air Open Circuit

Electric Space Heater Electric Space Heater- Well Shed P-4 Air Open Circuit

Electric Space Heater Electric Space Heater- Well Shed PW-3 Air Open Circuit

Natural Gas Radiant Heater Natural Gas Radiant Heater- Treatment Building Air Open Circuit

Rupture Disc 3 in rupture disc for liquid phase carbon filter- 1 Zook 1MX3X75X72 1431-3 75 psig at 72 F Liquid Stainless steel with 
graphite  disk Fracture

Rupture Disc 3 in rupture disc for liquid phase carbon filter- 2 Zook 1MX3X75X72 1400-3 75 psig at 72 F Liquid Stainless steel with 
graphite  disk Fracture

Surge Protection MCC transient voltage surge suppressor MCG Surge Protection MZC-480D 480V AC; 50/60 Hz Electric Closed Circuit

Level Switch Containment Sump level switch Warwick Controls 3E2B High Level: 20 inches Liquid Red Brass Open Circuit

Level Switch Building Sump level switch Warwick Controls 3E2B High Level: 20 inches Liquid Red Brass Open Circuit

Emergency Lighting Emergency lighting above north entrance door Air Closed Circuit

Emergency Lighting Emergency lighting above north double doors Air Closed Circuit

Emergency Lighting Emergency lighting above west entrance door Air Closed Circuit

Emergency Lighting Emergency lighting in office / control room Air Closed Circuit

Emergency Lighting Emergency lighting in motor control center Air Closed Circuit

Emergency Lighting Emergency lighting at effluent tank Air Closed Circuit

Emergency Lighting Emergency lighting in blower room Air Closed Circuit

Safety Shower  and Eye wash station Safety shower and eyewash station for groundwater 
process area Guardian Equipment N/A Water Open

Fire Extinguisher Outside Control Room N/A Air N/A



Former Carborundum Facility

Groundwater Remediation System

2040 Cory Drive
Village of Sanborn
Town of Wheatfield

Niagara County, New York
Register of Protective System Devices

Protective System Device Register

DEVICE 
NAME(1) TYPE DESCRIPTION MANUFACTURER MODEL SERIAL 

NUMBER SETPOINT SERVICE MATERIAL OF 
CONSTRUCTION

ELASTOMER 
MATERIAL FAIL POSITION

Fire Extinguisher Inside Main Entrance N/A Air N/A

Fire Extinguisher Laboratory N/A Air N/A

LT-200 Level Sensor Vault 1 Level Sensor (LT-200) KPSI 705-S-1-4CBA

Hi-Hi Level Alarm (Dialer): 2.5 ft
High Level Alarm (Local): 1.8 ft

Low Level Alarm (Local): -10.0 ft
Lo-Lo Level Alarm (local): -15.0 ft

Liquid Stainless Steel Teflon Coated Elastomer 
Diaphram, ETFE Cable Open Circuit

LT-201 Level Sensor Vault 2 Level Sensor (LT-201) KPSI 705-S-1-4CBA

Hi-Hi Level Alarm (Dialer): 2.0 ft
High Level Alarm (Local): 1.8 ft

Low Level Alarm (Local): -10.0 ft
Lo-Lo Level Alarm (local): -15.0 ft

Liquid Stainless Steel Teflon Coated Elastomer 
Diaphram, ETFE Cable Open Circuit

LT-202 Level Sensor Vault 3 Level Sensor (LT-202) KPSI 705-S-1-4CBA

Hi-Hi Level Alarm (Dialer): 1.5 ft
High Level Alarm (Local): 1.0 ft

Low Level Alarm (Local): -10.0 ft
Lo-Lo Level Alarm (local): -15.0 ft

Liquid Stainless Steel Teflon Coated Elastomer 
Diaphram, ETFE Cable Open Circuit

HS-225 Disconnect Vault 1 Pump (P-001) local disconnect (HS-225) Hubbell SETL3 N/A Air Brass Electrical Contacts Plastic Open Circuit

HS-226 Disconnect Vault 2 Pump (P-002) local disconnect (HS-226) Hubbell SETL3 N/A Air Brass Electrical Contacts Plastic Open Circuit

HS-227 Disconnect Vault 3 Pump (P-003) local disconnect (HS-227) Hubbell SETL3 N/A Air Brass Electrical Contacts Plastic Open Circuit

LT-203 Level Sensor Tank 1 (T-001) Level Sensor (LT-203) KPSI 705-S-1-4CBA

Hi-Hi Level Alarm (dialer): 4.0 ft
High Level Alarm (local): 3.9 ft

Lead Pump ON: 3.5 ft
Lag Pump ON: 3.8 ft

Both Pumps OFF: 2.0 ft
Low Level Alarm (local): 0.5 ft

Lo-Lo Level Alarm (dialer): 0.4 ft

Water Stainless Steel Teflon Coated Elastomer 
Diaphram, ETFE Cable Open Circuit

LSHH-203 Level Switch (float) Tank 1 (T-001) Level Switch (LSHH-203) APG (KARI) KA-M1C-15 On @ Approx. 6 ft Water Polyporpylene Float PVC Cable Open Circuit

HS-223 Disconnect Tank 1 (T-001), Pump 4 (P-004) local disconnect (HS-
223) Square D 9422ATEN100 N/A Air Stainless Steel Open Circuit

HS-224 Disconnect Tank 1 (T-001), Pump 5 (P-005) local disconnect (HS-
224) Square D 9422ATEN100 N/A Air Stainless Steel Open Circuit

LT-207 Level Sensor Tank 2 (T-002) Level Sensor (LT-207) Honeywell STF128

Hi-Hi Level Alarm (dialer): 7.0 ft
High Level Alarm (local): 4.5 ft

Lead Pump ON: 3.0 ft
Lag Pump ON: 3.5 ft

Both Pumps OFF: 0.5 ft
Low Level Alarm (local): 0.25 ft

Lo-Lo Level Alarm (dialer): -15.0 ft

Water Stainless Steel Hastalloy or Monel Wetted 
Seal Open Circuit

LSHH-222 Level Switch (float) Tank 2 (T-002) Level Switch (LSHH-222) GEMS LS800-A On @ Approx. 8 ft Water 316 Stainless Steel Open Circuit

HS-220 Disconnect Tank 2 (T-002), Pump 6 (P-006) local disconnect (HS-
220) Hubbell HBLD3S N/A Air Plastic Plastic Open Circuit

HS-221 Disconnect Tank 2 (T-002), Pump 7 (P-007) local disconnect (HS-
221) Hubbell HBLD3S N/A Air Plastic Plastic Open Circuit

Rupture Disk Tank 2 (T-002) Rupture Disk Fike LO-V BT 5" Water Column Vac Air Stainless steel FEP Disk Fracture

Rupture Disk Tank 2 (T-002) Rupture Disk Fike LO-V BT 9" Water Column Pressure Stainless steel FEP Disk Fracture

Flexible Fitting Security Cables Tank 2 (T-002) Bottom Outlet Flexible Fitting PolyProcessing FlexiJoint N/A Air Stainless Steel Cables PTFE N/A

Differential Pressure Sensors Bag Filters Differential Pressure Switching 
(PT-212, PT-218) Honeywell

ST3000
STR93G

Hi-Hi Diff. Pressure Alarm (Dialer): 25 psi
High Diff. Pressure Alarm (Local): 12 psi
Low Diff. Pressure Alarm (Local): -15.0 ft

Lo-Lo Diff. Pressure Alarm (Local): -25.0 ft

Water Stainless Steel Stainless Steel Open Circuit

Automatic Telephone Dialer-7 Autodialer- Vault 1 Hi-Hi Level Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-8 Autodialer- Vault 2 Hi-Hi Level Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-9 Autodialer- Vault 3 Hi-Hi Level Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-10 Autodialer- Tank 1 Hi-Hi Level (sensor) Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-11 Autodialer- Tank 1 Hi-Hi Level (float) Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-12 Autodialer- Tank 2 Hi-Hi Level (sensor) Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-13 Autodialer- Tank 2 Hi-Hi Level (float) Microtel MCS-100 1233-1194 N/A Air N/A

Automatic Telephone Dialer-14 Autodialer- Tank 801 Hi-Hi Level (float) Microtel MCS-100 1233-1194 N/A Air N/A

Freeze Protection VWCC Piping Heat Trace 
Doghouse at Metaullics Bldg.

Environmental Technology 
Inc. SST-2 Self-Limiting, Thermostat On @ 40F Air Open Circuit

Freeze Protection VWCC Piping Heat Trace 
Metaullics Bldg. Trench Under Doorway

Environmental Technology 
Inc. SST-2 Self-Limiting, Thermostat On @ 40F Air Open Circuit

Freeze Protection VWCC Piping Heat Trace 
Doghouse at Treatment Bldg.

Environmental Technology 
Inc. SST-2 Self-Limiting, Thermostat On @ 40F Air Open Circuit

LSHH-219 Level Float Sw\itch Tank 801 Level Switch (LSHH-219) APG (KARI) KA-M1C-15 On @ Approx. 12 ft Water Polyporpylene Float PVC Cable Open Circuit

TABLE NOTES
(1) - Device names shown are either compliant with the Engineering Integrity Manual for Site Remediation Technologies or were provided a unique identifier for the purposes of this Register.

GUIDANCE NOTES
Device Name - The device name corresponds to the identifiation on the Piping and Instrumentation Diagram (P&ID) and/or field label for the PSD.
Type - The type idenfies the PSD general category (e.g., switch, sensor)
Description - The decription further identifies the PSD by associated equipment/location and service use.
Manufacturer - The manufacturer refers to the primary manufacturer of the device and not the system manufacturer.  If a PSD includes components from multiple manufacturers, the primary component manufacturer only can be listed.
Model - Each device typically has a model number provided by the manufacturer that further identifies the device by a manufacturer-developed alphanumeric system.
Serial Number - Many devices are marked with a device-specific serial number by the manufacturer that further identifies the device and is useful for troubleshooting, repair, or replacement.  The serial number can identify the year of manufacture along with a specific component parts list.
Setpoint - The setpoint is established during the design and is documented in the Operation and Maintenance (O&M) Manual.  The PSD setpoint may be visible on the PSD, but not all devices are supplied with a local setpoint.
Service - The service generally refers to liquid or gas and can be further described as warranted (e.g., LNAPL service, compressed air service) as needed.
Material  of Construction - The material of construction indicated refers to the primary wetted component of the device (e.g., the body of a valve or the level float of a switch that is in contact with the process fluid).  PSDs can consist of several materials and can be identified if deemed relevant.
Elastomer Material - PSDs may have elastomeric components (e.g., o-rings, gaskets, floats).  The primary wetted elastomer should be identified.

Fail Position - The fail position is established during the design and is documented in the O&M Manual.  As required by the Engineering Integrity Manual for Site Remediation Technologies, PSDs must be fail safe.  The fail safe position can be a closed switch, an open valve, an off condition, or other safe failure mode.
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High Level Alarm:  16 ft        None Mfr Std Local, hardwired; Controlled through PLC X XM
R

XM
R

Low Level Alarm: 1.5 ft None Mfr Std Local, hardwired; Controlled through PLC X XM
R

Electrical disconnect for pump power in the P-3 well shed N/A None None Manual activation X M

High Level Level : 30 ft      None Mfr Std Local, hardwired, Controlled through PLC X XM
R

XM
R

Low Level Alarm: 3.5 ft None Mfr Std Local, hardwired, Controlled through PLC X XM
R

Electrical disconnect for pump power in the PW-1 well shed N/A None None Manual Activation X M

High Level Level : 14 ft      None N/A Local, hardwired; Controlled through PLC X XM
R

XM
R

Low Level Alarm: 3 ft None N/A Local, hardwired; Controlled through PLC X XM
R

Electrical disconnect for pump power in the P-2 well shed N/A None None Manual activation X M

Hiigh Level Alarm: 30 ft       None N/A Local, hardwired; Controlled through PLC X XM
R

XM
R

Low Level Alarm: 6 ft None N/A Local, hardwired; Controlled through PLC X XM
R

Electrical disconnect for pump power in the PW-4 well shed N/A None None Manual Activation X M

High Level Alarm: 30 ft    None N/A Local, hardwired; Controlled through PLC X XM
R

XM
R

Low Level Alarm: 6 ft None N/A Local, hardwired; Controlled through PLC X XM
R

Electrical disconnect for pump power in the P-4 well shed N/A None None Manual Activation X M

High Level Alarm : 16 ft        None N/A Local, hardwired; Controlled through PLC X XM
R

XM
R

Low Level Alarm: 2.5 ft None N/A Local, hardwired; Controlled through PLC X XM
R

Electrical disconnect for pump power in the PW-3 well shed N/A None None Manual Activation X M

High Level Alarm: 6 ft        None N/A Local, hardwired; Controlled through PLC X XM
R

XM
R

XM
R

XM
R

XM
R

XM
R

XM
R

Low Level Alarm: 1.5 ft None N/A Local, hardwired; Controlled through PLC X XM
R

Local electrical disconnect for P-803A pump power N/A None None Manual activation X M

Local electrical disconnect for P-803B pump power N/A None None Manual activation X M

High Level Alarm: 23 in         None N/A Local, hardwired; Controlled through PLC X XM
R

XM
R

XM
R

XM
R

Low level Alarm: 3 in None N/A Local, hardwired; Controlled through PLC X XM
R

Local electrical disconnect for P-805A pump power N/A None None Manual Activation X M

Local electrical disconnect for P-805C pump power N/A None None Manual Activation X M

PSL- 801 A Blower air pressure (low) for air stripper. Shuts off pump P803A/B 1.4 to 5.5 inches of Water Column None Local, hardwired; Controlled through PLC X XM
R

XM
R

XM
R

XM
R

HS-301 Local electrical disconnect for B-801 blower power N/A None Manual Activation X M

High Level Alarm: 8 ft          None N/A Local, hardwired; Controlled through PLC X XM
R

XM
R

XM
R

XM
R

Low Level Alarm: 1.5 ft None N/A Local, hardwired; Controlled through PLC

Local electrical disconnect for P-810A pump power N/A None None Manual Activation X M

Local electrical disconnect for P-810C pump power N/A None None Manual Activation X M

Autodialer- Stripper- High level in stripper Stripper Sump Level >23 in None Local, hardwired; Controlled through PLC XM
R

Autodialer- Stripper- Blower Shut Down
1.4 to 5.5 in of Water Column

None Local, hardwired; Controlled through PLC XM
R

Autodialer- High Level alarm for wells
Various setpoints - PW-1 and PW-4 not included due to 

continuous run status (can not achieve low level shut-off status) None Local, hardwired; Controlled through PLC XM
R

Autodialer- Power Failure Loss of Power None Local, hardwired; Controlled through PLC XM
R

Autodialer- Containment Sump High Level Contact Probe None Local, hardwired; Controlled through PLC XM
R

Autodialer- Building Sump High Level Contact Probe None Local, hardwired; Controlled through PLC XM
R

Battery backup for DCS (UPS) 120VAC, 60 Hz None Local, hardwired to DCS X

Electric Space Heater- Well Shed P-3 N/A None Manual operation M

Electric Space Heater- Well Shed PW-1 N/A None Manual operation M

Electric Space Heater- Well Shed P-2 N/A None Manual operation M

Electric Space Heater- Well Shed PW-4 N/A None Manual operation M

Electric Space Heater- Well Shed P-4 N/A None Manual operation M

Electric Space Heater- Well Shed PW-3 N/A None Manual operation M

Natural Gas Radiant Heater- Treatment Building N/A None Manual operation M

3 in rupture disc for liquid phase carbon filter- 1 75 psig at 72 F None Mechanical; High pressure M

3 in rupture disc for liquid phase carbon filter- 2 75 psig at 72 F None Mechanical; High pressure M

MCC transient voltage surge suppressor 480V AC; 50/60 Hz None Local, Electrical

Containment Sump level switch Hiigh Level Alarm: 20 inches None Local, hardwired, controlled through PLC XM
R

Building Sump level switch High Level Alarm: 20 inches None Local, hardwired, controlled through PLC XM
R

Emergency lighting above north entrance door N/A None Loss of electrical power to lighting circuits XA

Emergency lighting above north double doors N/A None Loss of electrical power to lighting circuits XA

Emergency lighting above west entrance door N/A None Loss of electrical power to lighting circuits XA

Emergency lighting in office / control room N/A None Loss of electrical power to lighting circuits XA

Emergency lighting in motor control center N/A None Loss of electrical power to lighting circuits XA

Emergency lighting at effluent tank N/A None Loss of electrical power to lighting circuits XA

Emergency lighting in blower room N/A None Loss of electrical power to lighting circuits XA

Safety shower and eyewash station N/A None Manual activation M

Fire Extinguisher N/A None Manual activation M

Fire Extinguisher N/A None Manual activation M

Fire Extinguisher N/A None Manual activation M

Hi-Hi Level Alarm @ 2.5 ft None Local, hardwired; Controlled through PLC X XL
R

XR

High Level Alarm @ 1.8 ft None Local, hardwired; Controlled through PLC X XL
R

Hi-Hi Level Alarm @2.0 ft None Local, hardwired; Controlled through PLC X XL
R

XR

High Level Alarm @ 1.8 ft None Local, hardwired; Controlled through PLC X XL
R

Hi-Hi Level Alarm @ 1.5 ft None Local, hardwired; Controlled through PLC X XL
R

XR

High Level Alarm @ 1.0 ft None Local, hardwired; Controlled through PLC X XL
R

HS-225 Vault 1 Pump (P-001) local disconnect (HS-225) N/A None Manual activation M

HS-226 Vault 2 Pump (P-002) local disconnect (HS-226) N/A None Manual activation M

HS-227 Vault 3 Pump (P-003) local disconnect (HS-227) N/A None Manual activation M

Hi-Hi Alarm @ 4.0 ft None Local, hardwired; Controlled through PLC X XL
R

XR XM
A

XM
A

XM
A

High Level Alarm @ 3.9 ft None Local, hardwired; Controlled through PLC X XL
R

LSHH-203
Tank 1 (T-001) Level Switch (LSHH-203)

Redundant Hi-Hi Alarm @ approx. 6 ft None Local, hardwired; Controlled through PLC X XL
R

XR XM
A

XM
A

XM
A

HS-223 Tank 1 (T-001), Pump 4 (P-004) local disconnect (HS-223) N/A None Manual activation M

HS-224 Tank 1 (T-001), Pump 5 (P-005) local disconnect (HS-224) N/A None Manual activation M

Hi-Hi Alarm @ 7.0 ft None Local, hardwired; Controlled through PLC X XL
R

XR XM
A

XM
A

High Level Alarm @ 4.5 ft None Local, hardwired; Controlled through PLC X XL
R

LSHH-222
Tank 2 (T-002) Level Switch (LSHH-222)

Redundant Hi-Hi Alarm @ approx. 8 ft None Local, hardwired; Controlled through PLC X XL
R

XR XM
A

XM
A

HS-220 Tank 2 (T-002), Pump 6 (P-006) local disconnect (HS-220) N/A None Manual Acivation M

HS-221 Tank 2 (T-002), Pump 7 (P-007) local disconnect (HS-221) N/A None Manual Acivation M

Tank 2 (T-002) Rupture Disk None Overpressure or vacuum on Tank 2 (T-002) M

Tank 2 (T-002) Bottom Outlet Flexible Fitting N/A None N/A M

Hi-HI Diff Pressure 25 psi None Local, hardwired; Controlled through PLC X XL
R

High Diff Pressure 12 psi None Local, hardwired; Controlled through PLC X XL
R

Autodialer- Vault 1 Hi-Hi Level
2.5 ft. None Local, hardwired; Controlled through PLC XM

R

Autodialer- Vault 2 Hi-Hi Level
2.0 ft. None Local, hardwired; Controlled through PLC XM

R

Tank 1 (T-001) Level Sensor (LT-203)

Tank 2 (T-002) Level Sensor (LT-207)

Bag Filters Differential Pressure Switching

LT-200

LT-201

LT-202

LT-207

LT-203

LIT- 805

LIT-803

Level Switch for pump operation for well P-3- Pressure Actuated

Vault 1 Level Sensor (LT-200)

Vault 2 Level Sensor (LT-201)

Vault 3 Level Sensor (LT-202)

Level Switch for Effluent Tank (T-802) - operation of pumps P-810A/B (Air 
Stripper Feed Pump)- pressure actuated

Level Switch for pump operation for well PW-1- Pressure Actuated

Level Switch for pump operation for well P-2- Pressure Actuated

Level Switch for pump operation for well P-4- Pressure Actuated

Level Switch for pump operation for well PW-3- Pressure Actuated

Level switch for air stripper (S-801) - operation of pumps P-805A/C (Carbon 
Feed Pump)- pressure actuated

Level Switch for pump operation for well PW-4- Pressure Actuated

Level Switch for EQ Tank (T-801) - operation of pumps P-803A/B (Air 
Stripper Feed Pump)- pressure actuated

LEGEND 
 
(n) = refer to note (n) 
X = perform this action 
DA = direct acting PID 
G = global reset  
L = allow local acknowledge and reset 
R = allow remote acknowledge and reset 
A = automatic reset 
M = action manually performed 
highlight  = changed from previous rev 
SP setpoint can adjustable from control system 
NA = no action 
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LEGEND 
 
(n) = refer to note (n) 
X = perform this action 
DA = direct acting PID 
G = global reset  
L = allow local acknowledge and reset 
R = allow remote acknowledge and reset 
A = automatic reset 
M = action manually performed 
highlight  = changed from previous rev 
SP setpoint can adjustable from control system 
NA = no action 

Autodialer- Vault 3 Hi-Hi Level
1.5 ft. None Local, hardwired; Controlled through PLC XM

R

Autodialer- Tank 1 Hi-Hi Level (sensor)
4.0 ft. None Local, hardwired; Controlled through PLC XM

R

Autodialer- Tank 1 Hi-Hi Level (float)
Approx. 6 ft. None Local, hardwired; Controlled through PLC XM

R

Autodialer- Tank 2 Hi-Hi Level (sensor)
7.0 ft. None Local, hardwired; Controlled through PLC XM

R

Autodialer- Tank 2 Hi-Hi Level (float)
Approx. 8 ft. None Local, hardwired; Controlled through PLC XM

R

Autodialer- Tank 801 Hi-Hi Level (float)
Approx. 12 ft. None Local, hardwired; Controlled through PLC XM

R

VWCC Piping Heat Trace 
Doghouse at Metaullics Bldg. Self-Limiting Trace on @ 40F None Local, hardwired XA

VWCC Piping Heat Trace 
Metaullics Bldg. Trench Under Doorway Self-Limiting Trace on @ 40F None Local, hardwired XA

VWCC Piping Heat Trace 
Doghouse at Treatment Bldg. Self-Limiting Trace on @ 40F None Local, hardwired XA

LSHH-219
Tank 801 Hi-Hi Level Switch (LSHH-219) 

On @ approx. 12 ft None Local, hardwired; Controlled through PLC X XL
R

XR XM
A

XM
A

XM
A

XM
A

XM
A

XM
A

XM
A

XM
A

TABLE NOTES
(1) - Setpoints indicated are representative values. The setpoint for each PSD is determined on a application-specific basis.

GUIDANCE NOTES
Device Name - The device name corresponds to the identifiation on the Piping and Instrumentation Diagram (P&ID) and/or field label for the PSD.
Common Name - The common name further identifies the PSD by type of device and service use.
Point Tag - The point tag corresponds to the identifiation on the P&ID and/or field label for the PSD.
Setpoint - The setpoint is established during the design and is documented in the Operation and Maintenance (O&M) Manual.  The PSD setpoint may be visible on the PSD, but not all devices are supplied with a local setpoint.
Time Delay - The time delay is established during the design and is documented in the O&M Manual.
Dead Band - The dead band is determined for each PSD during equipment selection and documented in the O&M Manual.  The dead band may be field adjustible or fixed for a given PSD.  Dead bands are not applicable for all PSDs  and also may not be applicable to all PSDs of the same type (e.g., not all pressure switches will have a dead band).
Cause - The cause refers to the electromechanical conditions and programmable logic controller (PLC) conditions that cause PSD activation.
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PSD Name Type PSD Description Manufacturer Model Setpoint
Inspection 
Frequency 

Inspection 
Procedure

Level Switch Level Switch for pump operation for well P-3 and Hi-Hi 
Level alarm - Pressure Actuated GE Druck 1730

Pump ON:  7.5 ft
Pump OFF:  3.7 ft

High Level Alarm:  16 ft
Low Level Alarm:  1.5 ft

Annual
Quarterly

PSD-1
PSD-2

Disconnect Electrical disconnect for pump power in the P-3 well 
shed Westinghouse Heavy Duty Safety 

Switches 30 amp 600 
volt Type 12

Annual 
Triennial

PSD-3
PSD-4

Level Switch Level Switch for pump operation of well PW-1 - 
Pressure Actuated GE Druck 1730

Pump ON:  8 ft
Pump OFF :  5 ft

High Level Alarm:  30 ft
Low Level Alarm:  3.5 ft

Annual 
Quarterly

PSD-5
PSD-6

Starter Electrical starter for pump power in the PW-1 well shed
Annual

Triennial
PSD-7
PSD-8

Level Switch Level Switch for pump operation of well P-2 - Pressure 
Actuated GE Druck 1730

Pump ON:  7.5 ft
Pump OFF : 4.5 ft

High Level Alarm:  14 ft
Low Level Alarm:  3 ft

Annual
Quarterly

PSD-9
PSD-10

Disconnect Electrical disconnect for pump power in the P-2 well 
shed Cutler Hammer

Heavy Duty Safety 
Switches 30 amp 600 

volt model 
DH361UDK

Annual
Triennial

PSD-11
PSD-12

Level Switch Level Switch for pump operation of well PW-4 - 
Pressure Actuated Mercoid/Dwyer SBLT2-15-60

Pump ON:  10 ft
Pump OFF :  7.5 ft

High Level Alarm:   30 ft
Low Level Alarm: 6 ft

Annual
Quarterly

PSD-13
PSD-14

Disconnect Electrical disconnect for pump power in the PW-4 well 
shed Westinghouse Heavy Duty Safety 

Switches 30 amp 600 
volt Type 12

Annual
Triennial

PSD-15
PSD-16

Level Switch Level Switch for pump operation of well P-4 - Pressure 
Actuated GE Druck 1730

Pump ON: 7.5 ft
Pump OFF : 4 ft

High Level Alarm:  30ft
Low Level Alarm: 2 ft

Annual
Quarterly

PSD-17
PSD-18

Disconnect Electrical disconnect for pump power in the P-4 well 
shed Cutler Hammer

Heavy Duty Safety 
Switches 30 amp 600 

volt model 
DH361UDK

Annual
Triennial

PSD-19
PSD-20

Level Switch Level Switch for pump operation of well PW-3 - 
Pressure Actuated GE Druck 1830

Pump ON: 8 ft
Pump OFF : 4 ft

High Level Alarm: 16 ft
Low Level Alarm: 2.5 ft

Annual 
Quarterly

PSD-21
PSD-22

Starter Electrical starter for pump power in the PW-3 well shed
Annual

Triennial
PSD-23
PSD-24

Level Switch Level Switch for EQ Tank (T-801) - operation of pumps 
P-803A/B (Air Stripper Feed Pump)- pressure actuated Rosemount 3051

High Level Alarm:  6 ft
Lead Pump ON:  2.5 ft

Lag Pump ON:  4 ft
Both Pumps OFF:  2 ft

Low Level Alarm:  1.5 ft

Annual
Quarterly

PSD-25
PSD-26

Disconnect Local electrical disconnect for P-803A pump power Westinghouse
Annual

Triennial
PSD-27
 PSD-28

Disconnect Local electrical disconnect for P-803B pump power Westinghouse
Annual

Triennial
PSD-29
PSD-30

Level Switch
Level switch for air stripper (S-801) - operation of 
pumps P-805A/C (Carbon Feed Pump)- pressure 

actuated
Rosemount 3051

High Level Alarm: 23 in
Lead Pump ON:  17 in

Lag Pump ON: 8 in
Both Pumps OFF:  8 in
Low Level Alarm: 3 in

Annual 
Quarterly

PSD-31
PSD-32

Disconnect Local electrical disconnect for P-805A pump power Westinghouse
Annual

Triennial
PSD-33
 PSD-34

Disconnect Local electrical disconnect for P-805C pump power Westinghouse
Annual

Triennial
PSD-35
PSD-36

Pressure Switch Blower air pressure (low) for air stripper. Shuts off 
pump P803A/B Dwyer 1950-5-6F 1.4 to 5.5 in of Water Column

Annual
Quarterly

PSD-37
PSD-38

Disconnect Local electrical disconnect for B-801 blower power Westinghouse N/A
Annual

Triennial
PSD-39
 PSD-40

Level Switch
Level Switch for Effluent Tank (T-802) - operation of 

pumps P-810A/B (Air Stripper Feed Pump)- pressure 
actuated

Rosemount 3051

High Level Alarm: 8 ft
Lead Pump ON:  5.5 ft

Lag Pump ON:  4 ft
Both Pumps OFF:  2 ft

Low Level Alarm: 1.5 ft

Annual 
Quarterly

PSD-41
PSD-42

Disconnect Local electrical disconnect for P-810A pump power Westinghouse
Annual

Triennial
PSD-43
PSD-44

Disconnect Local electrical disconnect for P-810B pump power Westinghouse
Annual

Triennial
PSD-45
PSD-46

Automatic Telephone Dialer- 1 Stripper- High level in stripper sump Microtel MCS-100 N/A Annual PSD-47

Automatic Telephone Dialer- 2 Stripper- Blower Shut Down (low pressure) Microtel MCS-100 N/A Annual PSD-48

Automatic Telephone Dialer- 3 High Level alarm for wells Microtel MCS-100 N/A Annual PSD-49

Automatic Telephone Dialer- 4 Power Failure Microtel MCS-100 N/A Annual PSD-50

Automatic Telephone Dialer-5  Containment Sump High Level Microtel MCS-100 N/A Annual PSD-51

Automatic Telephone Dialer-6 Building Sump High Level Microtel MCS-100 N/A Annual PSD-52

Uninterrupted Power Supply Battery Backup for DCS APC Back-UPS ES-550
Annual

Quarterly
PSD-53
PSD-54

Protective Systems Devices Inspection and Maintenance Plan

Former Carborundum Facility

Groundwater Remediation System

2040 Cory Drive
Village of Sanborn
Town of Wheatfield

Niagara County, New York



PSD Name Type PSD Description Manufacturer Model Setpoint
Inspection 
Frequency 

Inspection 
Procedure

Protective Systems Devices Inspection and Maintenance Plan

Former Carborundum Facility

Groundwater Remediation System

2040 Cory Drive
Village of Sanborn
Town of Wheatfield

Niagara County, New York

Electric Space Heater Electric Space Heater- Well Shed P-3
1Annual 

Quarterly
PSD-55
PSD-56

Electric Space Heater Electric Space Heater- Well Shed PW-1
1Annual 

Quarterly
PSD-57
PSD-58

Electric Space Heater Electric Space Heater- Well Shed P-2
1Annual 

Quarterly
PSD-59
PSD-60

Electric Space Heater Electric Space Heater- Well Shed PW-4
1Annual 

Quarterly
PSD-61
PSD-62

Electric Space Heater Electric Space Heater- Well Shed P-4
1Annual 

Quarterly
PSD-63
PSD-64

Electric Space Heater Electric Space Heater- Well Shed PW-3
1Annual 

Quarterly
PSD-65
PSD-66

Natural Gas Radiant Heater Natural Gas Radiant Heater- Treatment Building 1Annual PSD-67                            

Rupture Disc 3 in rupture disc for liquid phase carbon filter- 1 Zook 1MX3X75X72 75 psig at 72 F
Annual

Quarterly
PSD-68
PSD-69

Rupture Disc 3 in rupture disc for liquid phase carbon filter- 2 Zook 1MX3X75X72 75 psig at 72 F
Annual

Quarterly
PSD-70
 PSD-71

Surge Protection MCC transient voltage surge suppressor MCG Surge Protection MZC-480D 480V AC; 50/60 Hz Quarterly PSD-72

Level Switch Containment Sump level switch Warwick Controls 3E2B High Level: 20 inches
Annual

Quarterly
PSD-73
PSD-74

Level Switch Building Sump level switch Warwick Controls 3E2B High Level: 20 inches
Annual

Quarterly
PSD-75
PSD-76

Emergency Lighting Emergency lighting above north entrance door N/A
Monthly
Annual

PSD-77
PSD-78

Emergency Lighting Emergency lighting above north double doors N/A
Monthly
Annual

PSD-79
PSD-80

Emergency Lighting Emergency lighting above west entrance door N/A
Monthly
Annual

PSD-81
PSD-82

Emergency Lighting Emergency lighting in office / control room N/A
Monthly
Annual

PSD-83
PSD-84

Emergency Lighting Emergency lighting in motor control center N/A
Monthly
Annual

PSD-85
 PSD-86

Emergency Lighting Emergency lighting at effluent tank N/A
Monthly
Annual

PSD-87
 PSD-88

Emergency Lighting Emergency lighting in blower room N/A
Monthly
Annual

PSD-89
PSD-90

Fire Extinguisher Outside Control Room Amerex A500 N/A
Monthly
Annual

PSD-91
PSD-92

Fire Extinguisher Inside Main Entrance Door Amerex A501 N/A
Monthly
Annual

PSD-93
PSD-94

Fire Extinguisher Laboratory Amerex A502 N/A
Monthly
Annual

PSD-95
PSD-96

VWCC Level Sensor Vault 1 Level Sensor (LT-200) KPSI 705-S-1-4CBA

Hi-Hi Level Alarm (Dialer): 2.5 ft
High Level Alarm (Local): 1.8 ft

Low Level Alarm (Local): -10.0 ft
Lo-Lo Level Alarm (Local): -15.0 ft

Annual
Quarterly

PSD-97
PSD-98

VWCC Level Sensor Vault 2 Level Sensor (LT-201) KPSI 705-S-1-4CBA

Hi-Hi Level Alarm (Dialer): 2.0 ft
High Level Alarm (Local): 1.8 ft

Low Level Alarm (Local): -10.0 ft
Lo-Lo Level Alarm (Local): -15.0 ft

Annual
Quarterly

PSD-99
PSD-100

VWCC Level Sensor Vault 3 Level Sensor (LT-202) KPSI 705-S-1-4CBA

Hi-Hi Level Alarm (Dialer): 1.5 ft
High Level Alarm (Local): 1.0 ft

Low Level Alarm (Local): -10.0 ft
Lo-Lo Level Alarm (Local): -15.0 ft

Annual
Quarterly

PSD-101
PSD-102

VWCC Disconnect Vault 1 Pump (P-001) local disconnect (HS-225) Hubbell SETL3 125VAC, 20 Amp
Annual

Triennial
PSD-103
PSD-104

VWCC Disconnect Vault 2 Pump (P-002) local disconnect (HS-226) Hubbell SETL3 125VAC, 20 Amp
Annual

Triennial
PSD-105
PSD-106

VWCC Disconnect Vault 3 Pump (P-003) local disconnect (HS-227) Hubbell SETL3 125VAC, 20 Amp
Annual

Triennial
PSD-107
PSD-108

VWCC Level Sensor Tank 1 (T-001) Level Sensor (LT-203) KPSI 705-S-1-4CBA

Hi-Hi Level Alarm (dialer): 4.0 ft
High Level Alarm (local): 3.9 ft

Lead Pump ON: 3.5 ft
Lag Pump ON: 3.8 ft

Both Pumps OFF: 2.0 ft
Low Level Alarm (local): 0.5 ft

Lo-Lo Level Alarm (dialer): 0.4 ft

Annual
Quarterly

PSD-109
PSD-110

VWCC Level Switch (float) Tank 1 (T-001) Level Switch (LSHH-203) APG (KARI) KA-M1C-15 On @ Approx. 6 ft
Annual

Quarterly
PSD-111
PSD-112

VWCC Disconnect Tank 1 (T-001), Pump 4 (P-004) local 
disconnect (HS-223) Square D 9422ATEN100 100 Amp

Annual
Triennial

PSD-113
PSD-114

VWCC Disconnect Tank 1 (T-001), Pump 5 (P-005) local 
disconnect (HS-224) Square D 9422ATEN100 100 Amp

Annual
Triennial

PSD-115
PSD-116

VWCC Level Sensor Tank 2 (T-002) Level Sensor (LT-207) Honeywell STF128

Hi-Hi Level Alarm (dialer): 7.0 ft
High Level Alarm (local): 4.5 ft

Lead Pump ON: 3.0 ft
Lag Pump ON: 3.5 ft

Both Pumps OFF: 0.5 ft
Low Level Alarm (local): 0.25 ft

Lo-Lo Level Alarm (dialer): -15.0 ft

Annual
Quarterly

PSD-117
PSD-118



PSD Name Type PSD Description Manufacturer Model Setpoint
Inspection 
Frequency 

Inspection 
Procedure
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VWCC Level Switch (float) Tank 2 (T-002) Level Switch (LSHH-222) GEMS LS800-A On @ Approx. 8 ft
Annual

Quarterly
PSD-119
PSD-120

VWCC Disconnect Tank 2 (T-002), Pump 6 (P-006) local 
disconnect (HS-220) Hubbell HBLD3S 600VAC, 30 Amp

Annual
Triennial

PSD-121
PSD-122

VWCC Disconnect Tank 2 (T-002), Pump 7 (P-007) local 
disconnect (HS-221) Hubbell HBLD3S 600VAC, 30 Amp

Annual
Triennial

PSD-123
PSD-124

VWCC Rupture Disk Tank 2 (T-002) Rupture Disk Fike LO-V BT 5" Water Column Vac
Annual

Quarterly
PSD-125
PSD-126

VWCC Rupture Disk Tank 2 (T-002) Rupture Disk Fike LO-V BT 9" Water Column Pressure
Annual

Quarterly
PSD-127
PSD-128

VWCC Flexible Fitting Security Cables Tank 2 (T-002) Bottom Outlet Flexible Fitting PolyProcessing Flexijoint N/A Quarterly PSD-129

VWCC Differential Pressure Sensors Bag Filters Differential Pressure Switching Honeywell
ST3000
STR93G

Hi-Hi Diff. Pressure Alarm (Dialer): 25 psi
High Diff. Pressure Alarm (Local): 12 psi
Low Diff. Pressure Alarm (Local): -15.0 ft
Lo-Lo Diff. Pressure Alarm (local): -25.0 ft

Annual
Quarterly

PSD-130
PSD-131

VWCC Level Float Sw\itch Tank 801 Level Switch (LSHH-219) APG (KARI) KA-M1C-15 On @ Approx. 12 ft
Annual

Quarterly
PSD-132
PSD-133

VWCC Automatic Telephone Dialer-7 Autodialer- Vault 1 Hi-Hi Level Microtel MCS-100 N/A Annual PSD-134

VWCC Automatic Telephone Dialer-8 Autodialer- Vault 2 Hi-Hi Level Microtel MCS-100 N/A Annual PSD-135

VWCC Automatic Telephone Dialer-9 Autodialer- Vault 3 Hi-Hi Level Microtel MCS-100 N/A Annual PSD-136

VWCC Automatic Telephone Dialer-10 Autodialer- Tank 1 Hi-Hi Level (sensor) Microtel MCS-100 N/A Annual PSD-137

VWCC Automatic Telephone Dialer-11 Autodialer- Tank 1 Hi-Hi Level (float) Microtel MCS-100 N/A Annual PSD-138

VWCC Automatic Telephone Dialer-12 Autodialer- Tank 2 Hi-Hi Level (sensor) Microtel MCS-100 N/A Annual PSD-139

VWCC Automatic Telephone Dialer-13 Autodialer- Tank 2 Hi-Hi Level (float) Microtel MCS-100 N/A Annual PSD-140

VWCC Automatic Telephone Dialer-14 Autodialer- Tank 801 Hi-Hi Level (float) Microtel MCS-100 N/A Annual PSD-141

VWCC Freeze Protection VWCC Piping Heat Trace 
Doghouse at Metaullics Bldg.

Environmental 
Technology, Inc.

SST-2 Self-Limiting, Thermostat On @ 40F 
1Annual 

Quarterly
PSD-142
PSD-143

VWCC Freeze Protection VWCC Piping Heat Trace 
Metaullics Bldg. Trench Under Doorway

Environmental 
Technology, Inc.

SST-2 Self-Limiting, Thermostat On @ 40F 
1Annual 

Quarterly
PSD-144
PSD-145

VWCC Freeze Protection VWCC Piping Heat Trace 
Doghouse at Treatment Bldg.

Environmental 
Technology, Inc.

SST-2 Self-Limiting, Thermostat On @ 40F 
1Annual 

Quarterly
PSD-146
PSD-147

Footnotes:
1  Annual inspection to be conducted in fall well in advance of freezing weather.



1

2

3

4

5

6

7

8 Record observations in table below.

Set well P-3 pump ON setpoint to an elevation value below actual well 
water level.  Verify pump starts.

Set well P-3 pump OFF setpoint to an elevation value above actual well 
water level.  Verify pump stops.

Reset well P-3 pump on/off setpoints to values shown in table above. 

Set High Level to an elevation value below the actual well water level.  
Verify High level alarm activates in the control system and on dialer.

Return High Level setpoint to the value prescribed above.

Set Low Level setpoint to an elevation value above the actual well water 
level.  Verify that the Low Level alarm activates in the control system.

Return Low Level setpoint to the value prescribed above.

Record date.

Procedure

Verify Low Level alarm comes in to 
control system.

Data Recorded

Verify well P-3 pump ON response on 
control system screen and at well P-3 
pump flow meter.

Verify well P-3 pump OFF response on 
control system screen and at well P-3 
pump flow meter.
Verify High Level alarm comes in to 
control system and calls out on dialer.

Task

Frequency

Function Test

Device Name Common Name Description Setpoint 

PSD-1 Level Switch
Level Switch for pump operation for well 

P-3 and High Level alarm - Pressure 
Actuated

Pump on: 7.5 ft        Pump off : 3.7 ft        
High Level : 16 ft      Low Level: 1.5 ft

Annual



 

1

2

3

4

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Record inspection date. Record date of inspection.

Any corrosion or scaling present?

Data Recorded

Any leakage noted?

Any external damage noted?Inspect for external damage, cracking, deformation, and discoloration.

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Device Name Common Name Description Setpoint 

PSD-2 Level Switch
Level Switch for pump operation for well 

P-3 and High Level alarm - Pressure 
Actuated

Pump on: 7.5 ft        Pump off : 3.7 ft        
High Level : 16 ft      Low Level: 1.5 ft



 

1

2

3

4

5 Record Date

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

 Verify corresponding well pump shuts down.

Shut down individual well disconnect. Record Well Disconnect Tested.

Equipment powers down and comes 
back up on disconnect reset?

Device Name Common Name Description Setpoint 

PSD-3 Disconnect Local well P-3 disconnect N/A

Data Recorded

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Record date of inspection.

Shut down individual well disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-4 Power Disconnect Local well P-3 disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

3

4

5

6

7

8

Record date.

Data Recorded

Verify well PW-1 pump ON response on 
control system screen and at well PW-1 
pump flow meter.

Verify well PW-1 pump OFF response on 
control system screen and at well PW-1 
pump flow meter.

Verify High Level alarm comes in to 
control system and calls out on dialer.

Verify Low Level alarm comes in to 
control system.

Task Function Test

Frequency Annual

Procedure

Set well PW-1 pump ON setpoint to an elevation value below actual well 
water level.  Verify pump starts.

Set well PW-1 pump OFF setpoint to an elevation value above actual 
well water level.  Verify pump stops.

Reset well PW-1 pump on/off setpoints to values shown in table above. 

Set High Level to an elevation value below the actual well water level.  
Verify High level alarm activates in the control system and on dialer.

Return High Level setpoint to the value prescribed above.

Record observations in table below.

Set Low Level setpoint to an elevation value above the actual well water 
level.  Verify that the Low Level alarm activates in the control system.

Return Low Level setpoint to the value prescribed above.

Device Name Common Name Description Setpoint 

PSD-5 Level Switch
Level Switch for pump operation for well 
PW-1 and High Level alarm - Pressure 

Actuated

Pump on: 8 ft           Pump off : 5 ft                  
High Level : 30 ft         Low Level: 3.5 ft



 

1

2

3

4

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Any external damage noted?Inspect for external damage, cracking, deformation, and discoloration.

Any leakage noted?Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-6 Level Switch
Level Switch for pump operation for well 
PW-1 and High Level alarm - Pressure 

Actuated

Pump on: 8 ft           Pump off : 5 ft                  
High Level : 30 ft         Low Level: 3.5 ft

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



 

1

2

3

4

5

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record Date

Frequency Annual

Procedure

Shut down individual well disconnect.

Reset disconnect and verify power-up of corresponding equipment.

Record date of inspection.

Record physical condition observations.

Device Name Common Name Description Setpoint 

PSD-7 Starter Local well PW-1 disconnect N/A

Data Recorded

Record Well Disconnect Tested.

Task Function Test / External Inspection

 Verify corresponding well pump shuts down. Equipment powers down and comes 
back up on disconnect reset?



 

1

2

3 Record Date Record date of inspection.

Shut down individual well disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-8 Starter Local well PW-1 disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

3

4

5

6

7

8

Device Name Common Name Description Setpoint 

PSD-9 Level Switch
Level Switch for pump operation for well 

P-2 and High Level alarm - Pressure 
Actuated

Pump ON: 7.5 ft       Pump OFF: 4.5 ft       
High Level: 14 ft       Low Level: 3 ft

Task Function Test

Frequency Annual

Procedure

Set well P-2 pump ON setpoint to an elevation value below actual well 
water level.  Verify pump starts.

Set Low Level setpoint to an elevation value above the actual well water 
level.  Verify that the Low Level alarm activates in the control system.

Return Low Level setpoint to the value prescribed above.

Set well P-2 pump OFF setpoint to an elevation value above actual well 
water level.  Verify pump stops.

Reset well P-2 pump on/off setpoints to values shown in table above. 

Set High Level to an elevation value below the actual well water level.  
Verify High level alarm activates in the control system and on dialer.

Return High Level setpoint to the value prescribed above.

Record observations in table below.

Record date.

Data Recorded

Verify well P-2 pump ON response on 
control system screen and at well P-2 
pump flow meter.

Verify well P-2 pump OFF response on 
control system screen and at well P-2 
pump flow meter.

Verify High Level alarm comes in to 
control system and calls out on dialer.

Verify Low Level alarm comes in to 
control system.



 

1

2

3

4 Record inspection date. Record date of inspection.

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure

Any corrosion or scaling present?

Inspect for external damage, cracking, deformation, and discoloration.

Data Recorded

Any leakage noted?

Any external damage noted?

Setpoint 

PSD-10 Level Switch
Level Switch for pump operation for well 

P-2 and High Level alarm - Pressure 
Actuated

Pump ON: 7.5 ft       Pump OFF: 4.5 ft       
High Level: 14 ft       Low Level: 3 ft

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Device Name Common Name Description



 

1

2

3

4

5

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record Date

Frequency Annual

Procedure

Shut down individual well disconnect.

Reset disconnect and verify power-up of corresponding equipment.

Record date of inspection.

Record physical condition observations.

Device Name Common Name Description Setpoint 

PSD-11 Disconnect Local well P-2 disconnect N/A

Data Recorded

Record Well Disconnect Tested.

Task Function Test / External Inspection

 Verify corresponding well pump shuts down. Equipment powers down and comes 
back up on disconnect reset?



 

1

2

3 Record Date Record date of inspection.

Shut down individual well disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-12 Disconnect Local well P-2 disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

3

4

5

6

7

8

Device Name Common Name Description Setpoint 

PSD-13 Level Switch
Level Switch for pump operation for well 
PW-4 and High Level alarm - Pressure 

Actuated

Pump ON: 10 ft       Pump OFF: 7.5 ft      
High Level: 30 ft;    Low Level: 6 ft

Task Function Test

Frequency Annual

Procedure

Set well PW-4 pump ON setpoint to an elevation value below actual well 
water level.  Verify pump starts.

Set Low Level setpoint to an elevation value above the actual well water 
level.  Verify that the Low Level alarm activates in the control system.

Return Low Level setpoint to the value prescribed above.

Set well PW-4 pump OFF setpoint to an elevation value above actual 
well water level.  Verify pump stops.

Reset well PW-4 pump on/off setpoints to values shown in table above. 

Set High Level to an elevation value below the actual well water level.  
Verify High level alarm activates in the control system and on dialer.

Return High Level setpoint to the value prescribed above.

Record observations in table below.

Record date.

Data Recorded

Verify well PW-4 pump ON response on 
control system screen and at well PW-4 
pump flow meter.

Verify well PW-4 pump OFF response on 
control system screen and at well PW-4 
pump flow meter.

Verify High Level alarm comes in to 
control system and calls out on dialer.

Verify Low Level alarm comes in to 
control system.



 

1

2

3

4

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-14 Level Switch
Level Switch for pump operation for well 
PW-4 and High Level alarm - Pressure 

Actuated

Pump ON: 10 ft       Pump OFF: 7.5 ft      
High Level: 30 ft;    Low Level: 6 ft

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



 

1

2

3

4

5 Record Date

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

Shut down individual well disconnect. Record Well Disconnect Tested.

 Verify corresponding well pump shuts down. Equipment powers down and comes 
back up on disconnect reset?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-15 Disconnect Local well PW-4 disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Record date of inspection.

Shut down individual well disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-16 Disconnect Local well PW-4 disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

3

4

5

6

7

8

Device Name Common Name Description Setpoint 

PSD-17 Level Switch
Level Switch for pump operation for well 

P-4 and High Level alarm - Pressure 
Actuated

Pump ON: 7.5 ft        Pump OFF: 4 ft             
High Level : 30ft         Low Level: 2 ft

Reset well P-4 pump on/off setpoints to values shown in table above. 

Set well P-4 pump ON setpoint to an elevation value below actual well 
water level.  Verify pump starts.

Task Function Test

Frequency Annual

Procedure

Set High Level to an elevation value below the actual well water level.  
Verify High level alarm activates in the control system and on dialer.

Return High Level setpoint to the value prescribed above.

Record observations in table below.

Data Recorded

Set Low Level setpoint to an elevation value above the actual well water 
level.  Verify that the Low Level alarm activates in the control system.

Return Low Level setpoint to the value prescribed above.

Record date.

Verify well P-4 pump ON response on 
control system screen and at well P-4 
pump flow meter.

Verify well P-4 pump OFF response on 
control system screen and at well P-4 
pump flow meter.

Verify High Level alarm comes in to 
control system and calls out on dialer.

Verify Low Level alarm comes in to 
control system.

Set well P-4 pump OFF setpoint to an elevation value above actual well 
water level.  Verify pump stops.



 

1

2

3

4 Record inspection date. Record date of inspection.

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure

Any corrosion or scaling present?

Inspect for external damage, cracking, deformation, and discoloration.

Data Recorded

Any leakage noted?

Any external damage noted?

Setpoint 

PSD-18 Level Switch
Level Switch for pump operation for well 

P-4 and High Level alarm - Pressure 
Actuated

Pump ON: 7.5 ft        Pump OFF: 4 ft             
High Level : 30ft         Low Level: 2 ft

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Device Name Common Name Description



 

1

2

3

4

5 Record Date

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

Shut down individual well disconnect. Record Well Disconnect Tested.

 Verify corresponding well pump shuts down. Equipment powers down and comes 
back up on disconnect reset?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-19 Disconnect Local well P-4 disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Record date of inspection.

Shut down individual well disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-20 Disconnect Local well P-4 disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

3

4

5

6

7

8

Device Name Common Name Description Setpoint 

PSD-21 Level Switch
Level Switch for pump operation for well 
PW-3 and High Level alarm - Pressure 

Actuated

Pump on: 7.5 ft        Pump off : 3.7 ft        
High Level : 16 ft      Low Level: 1.5 ft

Task Function Test

Frequency Annual

Procedure

Set well PW-3 pump ON setpoint to an elevation value below actual well 
water level.  Verify pump starts.

Set Low Level setpoint to an elevation value above the actual well water 
level.  Verify that the Low Level alarm activates in the control system.

Return Low Level setpoint to the value prescribed above.

Set well PW-3 pump OFF setpoint to an elevation value above actual 
well water level.  Verify pump stops.

Reset well PW-3 pump on/off setpoints to values shown in table above. 

Set High Level to an elevation value below the actual well water level.  
Verify High level alarm activates in the control system and on dialer.

Return High Level setpoint to the value prescribed above.

Record observations in table below.

Record date.

Data Recorded

Verify well PW-3 pump ON response on 
control system screen and at well PW-3 
pump flow meter.

Verify well PW-3 pump OFF response on 
control system screen and at well PW-3 
pump flow meter.

Verify High Level alarm comes in to 
control system and calls out on dialer.

Verify Low Level alarm comes in to 
control system.



 

1

2

3

4 Record inspection date. Record date of inspection.

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure

Any corrosion or scaling present?

Inspect for external damage, cracking, deformation, and discoloration.

Data Recorded

Any leakage noted?

Any external damage noted?

Setpoint 

PSD-22 Level Switch
Level Switch for pump operation for well 
PW-3 and High Level alarm - Pressure 

Actuated

Pump on: 7.5 ft        Pump off : 3.7 ft        
High Level : 16 ft      Low Level: 1.5 ft

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Device Name Common Name Description



 

1

2

3

4

5

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record Date

Frequency Annual

Procedure

Shut down individual well disconnect.

Reset disconnect and verify power-up of corresponding equipment.

Record date of inspection.

Record physical condition observations.

Device Name Common Name Description Setpoint 

PSD-23 Starter Local well PW-3 starter N/A

Data Recorded

Record Well Disconnect Tested.

Task Function Test / External Inspection

 Verify corresponding well pump shuts down. Equipment powers down and comes 
back up on disconnect reset?



 

1

2

3

Task Internal Inspection

Frequency Every Three Years

Procedure

Device Name Common Name Description Setpoint 

PSD-24 Starter Local well PW-3 Starter N/A

Record date of inspection.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Data Recorded

Record physical condition observations.

Shut down individual well disconnect.

Record Date



1

2

3

4

3

4

5

6

7

8

Set Low Level setpoint to an elevation value above the actual EQ tank 
(T-801) level.  Verify that the Low Level alarm activates in the control 
system.

Return Low Level setpoint to the value prescribed above.

Verify Low Level alarm comes in to 
control system.

Set lead pump (P-803A) ON setpoint to an elevation value below actual 
tank (T-801) level.  Verify pump starts.

Verify lead pump (P-803A) ON response 
on control system screen and at lead 
pump (P-803A).

Verify lead pump (P-803A) OFF 
response on control system screen and 
at lead pump (P-803A).

Verify lag pump (P-803B) ON response 
on control system screen and at lag 
pump (P-803B).

Return High Level setpoint to the value prescribed above.

Device Name Common Name 

Task Function Test

Frequency Annual

Data RecordedProcedure

Set lead pump (P-803A) OFF setpoint to an elevation value above actual 
EQ tank (T-801) level, but below the ON setpoint.  Verify pump stops.

Reset lead (P-803A) and lag (P-803B) pumps ON/OFF setpoints to 
values shown in table above. 

Set High Level setpoint to an elevation value below the actual EQ tank 
(T-801) level.  Verify High level alarm activates in the control system and 
calls out on dialer.

Record observations in table below.

Description Setpoint 

PSD-25 Level Switch
Level Switch for EQ Tank (T-801) - 
operation of pumps P-803A/B (Air 

Stripper Feed Pump)- pressure actuated

High alarm: 6 ft    Lead pump ON: 2.5 ft Lag 
Pump ON: 4 ft   Both Pumps OFF: 2 ft    Low 

level: 1.5 ft

Record date.

Set lag pump (P-803B) ON setpoint to an elevation value below actual 
tank (T-801) level.  Verify pump starts.

Set lag pump (P-803B) OFF setpoint to an elevation value above actual 
EQ tank (T-801) level, but below the ON setpoint.  Verify pump stops.

Verify lag pump (P-803B) OFF response 
on control system screen and at lag 
pump (P-803B).

Verify High Level alarm comes in to 
control system and calls out on dialer.



 

1

2

3

4 Record inspection date.

Any leakage noted?

High alarm: 6 ft    Lead pump ON: 2.5 ft Lag 
Pump ON: 4 ft   Both Pumps OFF: 2 ft    Low 

level: 1.5 ft

Task Non-Intrusive External Inspection

Any corrosion or scaling present?

Record date of inspection.

Inspect for external damage, cracking, deformation, and discoloration.

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any external damage noted?

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Description

PSD-26 Level Switch
Level Switch for EQ Tank (T-801) - 
operation of pumps P-803A/B (Air 

Stripper Feed Pump)- pressure actuated

Procedure Data Recorded

Setpoint 

Frequency Quarterly

Device Name Common Name 



 

1

2

3

4

5

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record Date

Frequency Annual

Procedure

Shut down individual pump disconnect.

Reset disconnect and verify power-up of corresponding equipment.

Record date of inspection.

Record physical condition observations.

Device Name Common Name Description Setpoint 

PSD-27 Disconnect Pump P-803A disconnect N/A

Data Recorded

Record Pump Disconnect Tested.

Task Function Test / External Inspection

 Verify corresponding pump shuts down. Equipment powers down and comes 
back up on disconnect reset?



 

1

2

3

Frequency Every Three Years

Procedure

Shut down individual pump disconnect.

Record Date Record date of inspection.

Device Name Common Name Description Setpoint 

PSD-28 Disconnect Pump P-803A disconnect N/A

Data Recorded

Task Internal Inspection

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.



 

1

2

3

4

5

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record Date

Frequency Annual

Procedure

Shut down individual pump disconnect.

Reset disconnect and verify power-up of corresponding equipment.

Record date of inspection.

Record physical condition observations.

Device Name Common Name Description Setpoint 

PSD-29 Disconnect Pump P-803B disconnect N/A

Data Recorded

Record Pump Disconnect Tested.

Task Function Test / External Inspection

 Verify corresponding pump shuts down. Equipment powers down and comes 
back up on disconnect reset?



 

1

2

3 Record Date Record date of inspection.

Shut down individual pump disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-30 Disconnect Pump P-803B disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

3

4

5

6

7

8

9

10

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-31 Level Switch
Level switch for air stripper (S-801) - 

operation of pumps P-805A/C (Carbon 
Feed Pump)- pressure actuated

High alarm: 23 in.
Lead pump ON: 17 in.
Lag Pump ON:  8 in.
Both Pumps OFF: 8 in.
Low level: 3 in.

Set lead pump (P-805A) OFF setpoint to an elevation value above 
actual air stripper sump (S-801) level, but below the ON setpoint.  Verify 
pump stops.

Set lag pump (P-805C) ON setpoint to an elevation value below actual 
air stripper sump (S-801) level.  Verify pump starts.

Set lag pump (P-805C) OFF setpoint to an elevation value above air 
stripper sump (S-801) level, but below the ON setpoint.  Verify pump 
stops.

Set lead pump (P-805A) ON setpoint to an elevation value below actual 
air stripper sump (S-801) level.  Verify pump starts.

With air stripper feed pumps (P-803A/B) running, set High Level setpoint 
to an elevation value below the actual air stripper sump (S-801) level.  
Verify High level alarm activates in the control system, shuts down air 
stripper feed pumps P-803A/B and calls out on dialer.

Return High Level setpoint to the value prescribed above.

Set Low Level setpoint to an elevation value above the actual air stripper 
sump (S-801) level.  Verify that the Low Level alarm activates in the 
control system.

Return Low Level setpoint to the value prescribed above.

Verify lead pump (P-805A) OFF 
response on control system screen and 
at lead pump (P-805A).

Record observations in table below.

Data Recorded

Verify lead pump (P-805A) ON response 
on control system screen and at lead 
pump (P-805A).

Record date.

Verify lag pump (P-805C) ON response 
on control system screen and at lag 
pump (P-805C).

Verify lag pump (P-805C) OFF response 
on control system screen and at lag 
pump (P-805C).

Verify High Level alarm comes in to 
control system.

Verify Low Level alarm comes in to 
control system, shuts down air stripper 
feed pumps P-803A/B and calls out on 
dialer.

Reset lead (P-805A) and lag (P-805C) pumps ON/OFF setpoints to 
values shown in table above. 



 

1

2

3

4

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-32 Level Switch
Level switch for air stripper (S-801) - 

operation of pumps P-805A/C (Carbon 
Feed Pump)- pressure actuated

High alarm: 23 in.
Lead pump ON: 17 in.
Lag Pump ON:  8 in.
Both Pumps OFF: 8 in.
Low level: 3 in.

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



 

1

2

3

4

5 Record Date

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

Shut down individual pump disconnect. Record Pump Disconnect Tested.

 Verify corresponding pump shuts down. Equipment powers down and comes 
back up on disconnect reset?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-33 Disconnect Pump P-805A disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Record date of inspection.

Shut down individual pump disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-34 Disconnect Pump P-805A disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



 

1

2

3

4

5 Record Date

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

Shut down individual pump disconnect. Record Pump Disconnect Tested.

 Verify corresponding pump shuts down. Equipment powers down and comes 
back up on disconnect reset?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-35 Disconnect Pump P-805C disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Record date of inspection.

Shut down individual pump disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-36 Disconnect Pump P-805C disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

3

4

1.4 to 5.5 in of Water Column

Setpoint Device Name Common Name Description

PSD-37 Pressure Switch Blower air pressure (low) for air stripper. 
Shuts off pumps P-803A/B

Task Function Test

Frequency Annual

Procedure

Return pressure switch setting to value shown in table above.

Data Recorded

Pumps P-803A/B shut off when low 
pressure air switch is activated?

Autodialer calls out with proper 
message?

With pumps P-803A/B running, change pressure switch setting in control 
system above blower operating pressure

Verify pumps P-803A/B shut off.

Verify that autodialer calls out with message that stripper blower is down. Record Date



 

1

2

3

4

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-38 Pressure Switch Blower air pressure (low) for air stripper. 
Shuts off pumps P-803A/B 1.4 to 5.5 in of Water Column

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



 

1

2

3

4

5

Record date of inspection.

N/A

Data Recorded

Record Pump Disconnect Tested.

Record physical condition observations.

Equipment powers down and comes 
back up on disconnect reset?

Setpoint Device Name Common Name Description

PSD-39 Disconnect Blower B-801 disconnect

Record Date

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Task Function Test / External Inspection

Frequency Annual

Procedure

Shut down blower disconnect.

 Verify corresponding blower shuts down.

Reset disconnect and verify power-up of corresponding equipment.



 

1

2

3

Setpoint 

N/A

Task Internal Inspection

Device Name Common Name Description

PSD-40 Disconnect Blower B-801 disconnect

Frequency

Record date of inspection.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record Date

Record physical condition observations.

Every Three Years

Shut down individual pump disconnect.

Procedure Data Recorded



1

2

3

4

5

6

7

8

9

10

Procedure

Setpoint 

Hi-Hi alarm: 8 ft
Lead pump ON: 5.5 ft 
Lag Pump ON: 4 ft
Lead Pump OFF: 2 ft 
Low level: 1.5 ft

Task Function Test

Frequency Annual

Device Name Common Name Description

PSD-41 Level Switch
Level Switch for Effluent Tank (T-802) - 
operation of effluent pumps P-810A/B - 

pressure actuated

Set lead pump (P-810A) OFF setpoint to an elevation value above actual 
effluent tank (T-802) level, but below the ON setpoint.  Verify pump 
stops.

Set lag pump (P-810B) ON setpoint to an elevation value below actual 
effluent tank (T-802) level.  Verify pump starts.

Set lag pump (P-810B) OFF setpoint to an elevation value above actual 
effluent tank (T-802) level, but below the ON setpoint.  Verify pump 
stops.

Set lead pump (P-810A) ON setpoint to an elevation value below actual 
effluent tank (T-802) level.  Verify pump starts.

With air stripper feed pumps (P-803A/B) running, set Hi-Hi Level setpoint 
to an elevation value below the actual effluent tank (T-802) level.  Verify 
Hi-Hi level alarm activates in the control system, shuts down air stripper 
feed pumps P-803A/B and calls out on dialer.

Return Hi-Hi Level setpoint to the value prescribed above.

Set Low Level setpoint to an elevation value above the actual effluent 
tank (T-802) level.  Verify that the Low Level alarm activates in the 
control system.

Return Low Level setpoint to the value prescribed above.

Verify lead pump (P-810A) OFF 
response on control system screen and 
at lead pump (P-810A).

Record observations in table below.

Data Recorded

Verify lead pump (P-810A) ON response 
on control system screen and at lead 
pump (P-810A).

Record date.

Verify lag pump (P-810B) ON response 
on control system screen and at lag 
pump (P-810B).

Verify lag pump (P-810B) OFF response 
on control system screen and at lag 
pump (P-810B).

Verify Hi-Hi Level alarm comes in to 
control system, shuts down air stripper 
feed pumps P-803A/B and calls out on 
dialer.

Verify Low Level alarm comes in to 
control system.

Reset lead (P-810A) and lag (P-810B) pumps ON/OFF setpoints to 
values shown in table above. 



 

1

2

3

4 Record inspection date. Record date of inspection.

Setpoint 

Hi-Hi alarm: 8 ft
Lead pump ON: 5.5 ft
Lag Pump ON: 4 ft
Lead Pump OFF: 2 ft
Low level: 1.5 ft

Task Non-Intrusive External Inspection

Frequency Quarterly

Device Name Common Name Description

PSD-42 Level Switch
Level Switch for Effluent Tank (T-802) - 
operation of effluent pumps P-810A/B - 

pressure actuated

Any corrosion or scaling present?

Inspect for external damage, cracking, deformation, and discoloration.

Data Recorded

Any leakage noted?

Any external damage noted?

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Procedure

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.



 

1

2

3

4

5

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

Record Date

Device Name Common Name Description Setpoint 

PSD-43 Disconnect Pump P-810A disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure

Record physical condition observations.

Data Recorded

Shut down individual pump disconnect. Record Pump Disconnect Tested.

 Verify corresponding pump shuts down. Equipment powers down and comes 
back up on disconnect reset?

Reset disconnect and verify power-up of corresponding equipment.



 

1

2

3 Record Date Record date of inspection.

Shut down individual pump disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-44 Disconnect Pump P-810A disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



 

1

2

3

4

5 Record Date

Setpoint 

N/A

Task Function Test / External Inspection

Frequency Annual

Device Name Common Name Description

PSD-45 Disconnect Pump P-810B disconnect

 Verify corresponding pump shuts down.

Reset disconnect and verify power-up of corresponding equipment.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Data Recorded

Record Pump Disconnect Tested.

Equipment powers down and comes 
back up on disconnect reset?

Record physical condition observations.

Record date of inspection.

Shut down individual pump disconnect.

Procedure



 

1

2

3 Record Date Record date of inspection.

Shut down individual pump disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-46 Disconnect Pump P-810B disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



 

1

Setpoint 

N/A

Task Function Test

Frequency Annual

Device Name Common Name Description

PSD-47 Automatic Telephone Dialer- 1 Stripper- High level in stripper

Data Recorded

Record date of inspection.

See PSD-31

Procedure



 

1

Setpoint 

N/A

Task Function Test

Frequency Annual

Device Name Common Name Description

PSD-48 Automatic Telephone Dialer- 2 Stripper- Blower Shut Down

Data Recorded

Record date of inspection.

See PSD-37

Procedure



 

1

Setpoint 

N/A

Task Function Test

Frequency Annual

Device Name Common Name Description

PSD-49 Automatic Telephone Dialer- 3 High Level alarm for wells

Data Recorded

Record date of inspection.

See PSD-1, 5, 9, 13, 17, 21

Procedure



 

1

2

3

4

Setpoint 

N/A

Task Function Test

Frequency Quarterly

Device Name Common Name Description

PSD-50 Automatic Telephone Dialer- 4 Power Failure

Plug dialer back in to 120V power.

Data Recorded

Battery Level?

Replace battery if necessary

Dialer calls out on loss of power?

Record date of inspection.

Unplug dialer from 120V outlet, see if call out for "power failure" follows.

Check battery level

Procedure



 

1

Setpoint 

N/A

Task Function Test

Frequency Annual

Device Name Common Name Description

PSD-51 Automatic Telephone Dialer- 5 Autodialer- Containment Sump Hi-Hi 
Level

Data Recorded

Record date of inspection.

See PSD-74

Procedure



 

1

Setpoint 

N/A

Task Function Test

Frequency Annual

Device Name Common Name Description

PSD-78 Automatic Telephone Dialer- 5 Autodialer- Building Sump Hi-Hi Level

Data Recorded

Record date of inspection.

See PSD-76

Procedure



 

1

2

3

4

5

6

7

Verify system voltage, current, and frequency.

Record what unit does upon loss of AC 
power.

What alarms come in?

Record voltage, current and frequency.

Setpoint 

N/A

Task Failure Finding

Frequency Annual

Device Name Common Name Description

PSD-53 UPS - Battery Backup Battery Backup for DCS

Verify and confirm adequate unit ventilation including internal fans 
and/or filters, if applicable.

Verify uninterruptible power supply reset following utility power 
restoration.

Log system downtime due to testing procedure.

Data Recorded

Good electrical connections?

Unit is capable of adequate ventilation?

Record date of inspection and any 
system downtime.

Unit resets upon AC reconnection?

Verify and confirm integrity (e.g. condition, tightness) of electrical 
connections.

Procedure

Disconnect power to UPS unit (pull cord from AC outlet).  Enter “As 
Observed” uninterruptible power supply activation.

Enter “As Observed” alarm notification.



 

1

2

3

4

Setpoint 

N/A

Task External Inspection

Frequency Quarterly

Device Name Common Name Description

PSD-54 UPS - Battery Backup Battery Backup for DCS

Inspect for external corrosion.

Verify and confirm integrity (e.g. condition, tightness) of electrical 
connections.

Verify operation of ventilation fans (if applicable).

Data Recorded

Any external damage visible?

Corrosion present?

Electrical connections in good condition 
and tight?

Unit adequately ventilated?

Inspect for external damage, cracking, deformation, and discoloration.

Procedure



 

1

2

3

Setpoint 

N/A

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Device Name Common Name Description

PSD-55 Electric Space Heater Electric Space Heater- Well Shed P-3

Check for clearances from combustibles exceed manufacturers 
recommendations.

Verify that thermostat works by turning it on/off an observing the heater 
response.  Verify heater turns off via thermostat.

Data Recorded

Heater cord in good shape?

Heater clear from combustibles?

Heater thermostat functions correctly?

Record date of inspection.

Check electric cord in good condition - no cracks, breaks in insulation.

Procedure



 

1

2

3

4

5

Data Recorded

Device Name Common Name Description Setpoint 

PSD-56 Electric Space Heater Electric Space Heater- Well Shed P-3 N/A

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Procedure

Inspect for external damage, cracking, deformation, and discoloration. Heater cord in good shape?

Inspect for external corrosion. Corrosion present on/in heater?

Inspect electrical connections for flexibility and competency. Electrical connections good?

Record date. Record date.

Inspect freeze protection device signage/placards for presence, 
damage, cracking, deformation, and discoloration.

Freeze protection signage/placards present 
and in good shape?



 

1

2

3

Setpoint 

N/A

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Device Name Common Name Description

PSD-57 Electric Space Heater Electric Space Heater- Well Shed PW-1

Check for clearances from combustibles exceed manufacturers 
recommendations.

Verify that thermostat works by turning it on/off an observing the heater 
response.  Verify heater turns off via thermostat.

Data Recorded

Heater cord in good shape?

Heater clear from combustibles?

Heater thermostat functions correctly?

Record date of inspection.

Check electric cord in good condition - no cracks, breaks in insulation.

Procedure



 

1

2

3

4

5

Data Recorded

Device Name Common Name Description Setpoint 

PSD-58 Electric Space Heater Electric Space Heater- Well Shed PW-1 N/A

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Procedure

Inspect for external damage, cracking, deformation, and discoloration. Heater cord in good shape?

Inspect for external corrosion. Corrosion present on/in heater?

Record date. Record date.

Inspect electrical connections for flexibility and competency. Electrical connections good?

Inspect freeze protection device signage/placards for presence, 
damage, cracking, deformation, and discoloration.

Freeze protection signage/placards 
present and in good shape?



 

1

2

3

Setpoint 

N/A

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Device Name Common Name Description

PSD-59 Electric Space Heater Electric Space Heater- Well Shed P-2

Check for clearances from combustibles exceed manufacturers 
recommendations.

Verify that thermostat works by turning it on/off an observing the heater 
response.  Verify heater turns off via thermostat.

Data Recorded

Heater cord in good shape?

Heater clear from combustibles?

Heater thermostat functions correctly?

Record date of inspection.

Check electric cord in good condition - no cracks, breaks in insulation.

Procedure



 

1

2

3

4

5

Data Recorded

Device Name Common Name Description Setpoint 

PSD-60 Electric Space Heater Electric Space Heater- Well Shed P-2 N/A

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Procedure

Inspect for external damage, cracking, deformation, and discoloration. Heater cord in good shape?

Inspect for external corrosion. Corrosion present on/in heater?

Record date. Record date.

Inspect electrical connections for flexibility and competency. Electrical connections good?

Inspect freeze protection device signage/placards for presence, 
damage, cracking, deformation, and discoloration.

Freeze protection signage/placards 
present and in good shape?



 

1

2

3

Setpoint 

N/A

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Device Name Common Name Description

PSD-61 Electric Space Heater Electric Space Heater- Well Shed PW-4

Check for clearances from combustibles exceed manufacturers 
recommendations.

Verify that thermostat works by turning it on/off an observing the heater 
response.  Verify heater turns off via thermostat.

Data Recorded

Heater cord in good shape?

Heater clear from combustibles?

Heater thermostat functions correctly?

Record date of inspection.

Check electric cord in good condition - no cracks, breaks in insulation.

Procedure



 

1

2

3

4

5

Procedure

Setpoint 

N/A

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Device Name Common Name Description

PSD-62 Electric Space Heater Electric Space Heater- Well Shed PW-4

Data Recorded

Corrosion present on/in heater?

Record date. Record date.

Inspect for external corrosion.

Inspect electrical connections for flexibility and competency.

Inspect freeze protection device signage/placards for presence, damage, 
cracking, deformation, and discoloration.

Electrical connections good?

Freeze protection signage/placards present 
and in good shape?

Inspect for external damage, cracking, deformation, and discoloration. Heater cord in good shape?



 

1

2

3

Setpoint 

N/A

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Device Name Common Name Description

PSD-63 Electric Space Heater Electric Space Heater- Well Shed P-4

Check for clearances from combustibles exceed manufacturers 
recommendations.

Verify that thermostat works by turning it on/off an observing the heater 
response.  Verify heater turns off via thermostat.

Data Recorded

Heater cord in good shape?

Heater clear from combustibles?

Heater thermostat functions correctly?

Record date of inspection.

Check electric cord in good condition - no cracks, breaks in insulation.

Procedure



 

1

2

3

4

5

Data Recorded

Device Name Common Name Description Setpoint 

PSD-64 Electric Space Heater Electric Space Heater- Well Shed P-4 N/A

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Procedure

Inspect for external damage, cracking, deformation, and discoloration. Heater cord in good shape?

Inspect for external corrosion. Corrosion present on/in heater?

Record date. Record date.

Inspect electrical connections for flexibility and competency. Electrical connections good?

Inspect freeze protection device signage/placards for presence, 
damage, cracking, deformation, and discoloration.

Freeze protection signage/placards 
present and in good shape?



 

1

2

3

Data Recorded

Device Name Common Name Description Setpoint 

PSD-65 Electric Space Heater Electric Space Heater- Well Shed PW-3 N/A

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Procedure

Check electric cord in good condition - no cracks, breaks in insulation. Heater cord in good shape?

Check for clearances from combustibles exceed manufacturers 
recommendations.

Heater clear from combustibles?

Verify that thermostat works by turning it on/off an observing the heater 
response.  Verify heater turns off via thermostat.

Heater thermostat functions correctly?

Record date of inspection.



 

1

2

3

4

5

Data Recorded

Device Name Common Name Description Setpoint 

PSD-66 Electric Space Heater Electric Space Heater- Well Shed PW-3 N/A

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Procedure

Inspect for external damage, cracking, deformation, and discoloration. Heater cord in good shape?

Inspect for external corrosion. Corrosion present on/in heater?

Record date. Record date.

Inspect electrical connections for flexibility and competency. Electrical connections good?

Inspect freeze protection device signage/placards for presence, 
damage, cracking, deformation, and discoloration.

Freeze protection signage/placards 
present and in good shape?



 

1

N/A

Setpoint Device Name Common Name Description

PSD-67 Natural Gas Radiant Heater /Thermostat Natural Gas Radiant Heater / Thermostat 
- Treatment Building

Verify that thermostat works by turning it on/off an observing the heater 
response.  Verify heater turns off via thermostat.

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.

Procedure Data Recorded

Heater thermostat functions correctly?

Record date of inspection.



 

 

1

2

3

4

Setpoint 

75 psig at 72 F

Task External Inspection

Frequency Quarterly

Device Name Common Name Description

PSD-68 Pressure Relief Device 3" rupture disc for liquid phase carbon 
filter- 1

Record date.

Data Recorded

Leakage apparent?

Record date of inspection.

Check for exterior of holder for leaks at inlet and outlet/vent connections, 
stem (if applicable), and mating surfaces with attention to o-rings and 
gaskets.

Procedure

Inspect for external damage, cracking, deformation, and discoloration.

Inspect for external corrosion.

External damage, cracking, deformation, 
and discoloration present?

External corrosion present?



 

 

1

2

3

4

5

Data Recorded

Device Name Common Name Description Setpoint 

PSD-69 Pressure Relief Device 3" rupture disc for liquid phase carbon 
filter- 1 75 psig at 72 F

Task Internal Inspection

Frequency Annual

Procedure

Inspect for dents, scratches, dings, and/or thinning of the rupture disk. Dents, scratches, dings, and/or thinning 
of the rupture disk present?

Inspect for foreign material on the rupture disk. Foreign material on the rupture disk?

Inspect disk seat for scratches, dents, nicks, corrosion, deposits, or flaws 
that may adversely affect sealing and disk burst pressure.

Scratches, dents, nicks, corrosion, 
deposits, or flaws on disk seats that may 
adversely affect sealing and disk burst 
pressure?

Record date. Record date of inspection.

Inspect gaskets for flexibility and competency.  Verify gasket faces are flat 
and not scored, nicked, or torn.

Gaskets flexible and competent?  Verify 
gasket faces are flat and not scored, 
nicked, or torn.



 

 

1

2

3

4

Setpoint 

75 psig at 72 F

Task External Inspection

Frequency Quarterly

Device Name Common Name Description

PSD-70 Pressure Relief Device 3" rupture disc for liquid phase carbon 
filter- 2

Inspect for external damage, cracking, deformation, and discoloration.

Data Recorded

Leakage apparent?

External damage, cracking, deformation, 
and discoloration present?

Check for exterior of holder for leaks at inlet and outlet/vent connections, 
stem (if applicable), and mating surfaces with attention to o-rings and 
gaskets.

Procedure

Inspect for external corrosion. External corrosion present?

Record date. Record date of inspection.



 

 

1

2

3

4

5

Setpoint 

75 psig at 72 F

Task Internal Inspection

Frequency Annual

Device Name Common Name Description

PSD-71 Pressure Relief Device 3" rupture disc for liquid phase carbon 
filter- 2

Record date. Record date of inspection.

Inspect gaskets for flexibility and competency.  Verify gasket faces are 
flat and not scored, nicked, or torn.

Data Recorded

Foreign material on the rupture disk?Inspect for foreign material on the rupture disk.

Inspect disk seat for scratches, dents, nicks, corrosion, deposits, or 
flaws that may adversely affect sealing and disk burst pressure.

Inspect for dents, scratches, dings, and/or thinning of the rupture disk.

Procedure

Dents, scratches, dings, and/or thinning 
of the rupture disk present?

Scratches, dents, nicks, corrosion, 
deposits, or flaws on disk seats that may 
adversely affect sealing and disk burst 
pressure?

Gaskets flexible and competent?  Verify 
gasket faces are flat and not scored, 
nicked, or torn.



 

1

2

3

Setpoint 

480V AC; 50/60 Hz

Task Function Test

Device Name Common Name Description

PSD-59 Circuit Breaker MCC- Surge Protector

Frequency

Record date.
Check LED readout for number of surges suppressed.

Record date.

Quarterly

Check status lights on surge suppressor.  Red or green light on?

Procedure Data Recorded

Red or green light on?

Record LED display read-out.



1

2

3

4

Setpoint 

Hi-Hi level: 20 inches

Task Function Test

Frequency Annual

Device Name Common Name Description

PSD-73 Level Switch Containment Sump Hi-Hi Level Switch

Data Recorded

Control system alarm comes on at Hi-Hi 
Level?

Record date.

Using a water hose, fill sump until Hi-Hi Level alarm comes in to control 
system and calls out on dialer system.

Dialer calls out Hi-Hi Level alarm?

Verify alarm clears as pump brings down 
sump level.

Reconnect power to sump pump and verify the alarm clears in control 
system.

Record date.

Disconnect power to sump pump.

Procedure



 

1

2

3

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-74 Level Switch Containment Sump Hi-Hi Level Switch Hi-Hi level: 20 inches

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.



1

2

3

4

Hi-Hi level: 20 inches

Setpoint Device Name Common Name Description

PSD-75 Level Switch Building Sump Hi-Hi Level switch

Task Function Test

Frequency Annual

Procedure

Using a water hose, fill sump until Hi-Hi Level alarm comes in to control 
system and calls out on dialer system.

Reconnect power to sump pump and verify the alarm clears in control 
system.

Record date.

Data Recorded

Dialer calls out Hi-Hi Level alarm?

Verify alarm clears as pump brings down 
sump level.

Record date.

Control system alarm comes on at Hi-Hi 
Level?

Disconnect power to sump pump.



 

1

2

3

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-76 Level Switch Building Sump Hi-Hi Level Switch Hi-Hi level: 20 inches

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.



 

1

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-77 Emergency Lighting Emergency lighting above north entrance 
door N/A

Task Function Test

Frequency Monthly

Procedure

Record inspection date. Record date of inspection.

Push the "TEST" button on emergency lighting unit and verify the lights 
come on.

Lights come on when test button is 
pushed?



 

1

2

Data Recorded

Device Name Common Name Description Setpoint 

PSD-78 Emergency Lighting Emergency lighting above north entrance 
door N/A

Task Function Test

Frequency Annual

Procedure

Shut down power to emergency light unit.  Verify lights come on and 
stay on for at least one hour.

Lights come on when power is shut off?

Record inspection date.

Record date of inspection.

Lights stay on for at least one hour?



 

1

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-79 Emergency Lighting Emergency lighting above north double 
doors N/A

Task Function Test

Frequency Monthly

Procedure

Push the "TEST" button on emergency lighting unit and verify the lights 
come on.

Lights come on when test button is 
pushed?

Record inspection date. Record date of inspection.



 

1

2

Data Recorded

Device Name Common Name Description Setpoint 

PSD-80 Emergency Lighting Emergency lighting above north double 
doors N/A

Task Function Test

Frequency Annual

Procedure

Record date of inspection.

Shut down power to emergency light unit.  Verify lights come on and 
stay on for at least one hour.

Lights come on when power is shut off?

Record inspection date. Lights stay on for at least one hour?



 

1

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-81 Emergency Lighting Emergency lighting above west entrance 
door N/A

Task Function Test

Frequency Monthly

Procedure

Push the "TEST" button on emergency lighting unit and verify the lights 
come on.

Lights come on when test button is 
pushed?

Record inspection date. Record date of inspection.



 

1

2

Data Recorded

Device Name Common Name Description Setpoint 

PSD-82 Emergency Lighting Emergency lighting above west entrance 
door N/A

Task Function Test

Frequency Annual

Procedure

Record date of inspection.

Shut down power to emergency light unit.  Verify lights come on and 
stay on for at least one hour.

Lights come on when power is shut off?

Record inspection date. Lights stay on for at least one hour?



 

1

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-83 Emergency Lighting Emergency lighting in office/control room N/A

Task Function Test

Frequency Monthly

Procedure

Push the "TEST" button on emergency lighting unit and verify the lights 
come on.

Lights come on when test button is 
pushed?

Record inspection date. Record date of inspection.



 

1

2

Data Recorded

Device Name Common Name Description Setpoint 

PSD-84 Emergency Lighting Emergency lighting in office/control room N/A

Task Function Test

Frequency Annual

Procedure

Record date of inspection.

Shut down power to emergency light unit.  Verify lights come on and 
stay on for at least one hour.

Lights come on when power is shut off?

Record inspection date. Lights stay on for at least one hour?



 

1

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-85 Emergency Lighting Emergency lighting in motor control 
center N/A

Task Function Test

Frequency Monthly

Procedure

Push the "TEST" button on emergency lighting unit and verify the lights 
come on.

Lights come on when test button is 
pushed?

Record inspection date. Record date of inspection.



 

1

2

Data Recorded

Device Name Common Name Description Setpoint 

PSD-86 Emergency Lighting Emergency lighting in motor control 
center N/A

Task Function Test

Frequency Annual

Procedure

Record date of inspection.

Shut down power to emergency light unit.  Verify lights come on and 
stay on for at least one hour.

Lights come on when power is shut off?

Record inspection date. Lights stay on for at least one hour?



 

1

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-87 Emergency Lighting Emergency lighting at effluent tank N/A

Task Function Test

Frequency Monthly

Procedure

Push the "TEST" button on emergency lighting unit and verify the lights 
come on.

Lights come on when test button is 
pushed?

Record inspection date. Record date of inspection.



 

1

2

Data Recorded

Device Name Common Name Description Setpoint 

PSD-88 Emergency Lighting Emergency lighting at effluent tank N/A

Task Function Test

Frequency Annual

Procedure

Record date of inspection.

Shut down power to emergency light unit.  Verify lights come on and 
stay on for at least one hour.

Lights come on when power is shut off?

Record inspection date. Lights stay on for at least one hour?



 

1

4

Data Recorded

Device Name Common Name Description Setpoint 

PSD-89 Emergency Lighting Emergency lighting in blower room N/A

Task Function Test

Frequency Monthly

Procedure

Push the "TEST" button on emergency lighting unit and verify the lights 
come on.

Lights come on when test button is 
pushed?

Record inspection date. Record date of inspection.



 

1

2

Data Recorded

Device Name Common Name Description Setpoint 

PSD-90 Emergency Lighting Emergency lighting in blower room N/A

Task Function Test

Frequency Annual

Procedure

Record date of inspection.

Shut down power to emergency light unit.  Verify lights come on and 
stay on for at least one hour.

Lights come on when power is shut off?

Record inspection date. Lights stay on for at least one hour?



 

1

2

3

4

5

Setpoint 

N/A

Task External Inspection

Frequency Monthly

Device Name Common Name Description

PSD-91 Fire Extinguisher Outside Control Room

Inspect for external damage, cracking, deformation, and discoloration.

Inspect for external corrosion.

Inspect for adequate cylinder/cartridge pressure.

Record fire extinguisher condition assessment on fire extinguisher tag 
under correct month.

Data Recorded

Extinguisher access unobstructed?

External damage, cracking, deformation, 
corrosion and/or discoloration present?

Record condition assessment on hang 
tag under correct month.

Adequate cylinder pressure?

Check to make sure fire extinguisher access is open and unobstructed.

Procedure



 

1

2

3

4

5

6

Data Recorded

Device Name Common Name Description Setpoint 

PSD-92 Fire Extinguisher Outside Control Room N/A

Task Statutory Inspection / Certification (Third 
Party)

Frequency Annual

Procedure

Inspect for external damage, cracking, deformation, and discoloration. External damage, cracking, deformation, 
corrosion and/or discoloration present?

Inspect for missing components. Adequate cylinder pressure?

Record fire extinguisher condition assessment and (re)certification.

Inspect component seals and connections.

Inspect for external corrosion. Component seals and connections 
condition?

Inspect for adequate cylinder/cartridge pressure. Record fire extinguisher condition 
assessment and (re)certification.  
Provide new hang tag with correct year 
for monthly inspections



 

1

2

3

4

5

Data Recorded

Device Name Common Name Description Setpoint 

PSD-93 Fire Extinguisher Inside Main Door N/A

Task External Inspection

Frequency Monthly

Procedure

Check to make sure fire extinguisher access is open and unobstructed. Extinguisher access unobstructed?

Inspect for external damage, cracking, deformation, and discoloration. External damage, cracking, deformation, 
corrosion and/or discoloration present?

Record fire extinguisher condition assessment on fire extinguisher tag 
under correct month.

Inspect for external corrosion. Adequate cylinder pressure?

Inspect for adequate cylinder/cartridge pressure. Record condition assessment on hang 
tag under correct month.



 

1

2

3

4

5

6

N/A

Setpoint Device Name Common Name Description

PSD-94 Fire Extinguisher Inside Main Door

Task Statutory Inspection / Certification (Third 
Party)

Frequency Annual

Procedure

Record fire extinguisher condition 
assessment and (re)certification.  
Provide new hang tag with correct year 
for monthly inspections

External damage, cracking, deformation, 
corrosion and/or discoloration present?

Inspect for external damage, cracking, deformation, and discoloration.

Data Recorded

Adequate cylinder pressure?

Component seals and connections 
condition?

Record fire extinguisher condition assessment and (re)certification.

Inspect for missing components.

Inspect for external corrosion.

Inspect for adequate cylinder/cartridge pressure.

Inspect component seals and connections.



 

1

2

3

4

5

Data Recorded

Device Name Common Name Description Setpoint 

PSD-95 Fire Extinguisher Lab N/A

Task External Inspection

Frequency Monthly

Procedure

Check to make sure fire extinguisher access is open and unobstructed. Extinguisher access unobstructed?

Inspect for external damage, cracking, deformation, and discoloration. External damage, cracking, deformation, 
corrosion and/or discoloration present?

Record fire extinguisher condition assessment on fire extinguisher tag 
under correct month.

Inspect for external corrosion. Adequate cylinder pressure?

Inspect for adequate cylinder/cartridge pressure. Record condition assessment on hang 
tag under correct month.



 

1

2

3

4

5

6

N/A

Setpoint Device Name Common Name Description

PSD-96 Fire Extinguisher Lab

Task Statutory Inspection / Certification (Third 
Party)

Frequency Annual

Procedure

Record fire extinguisher condition 
assessment and (re)certification.  
Provide new hang tag with correct year 
for monthly inspections

External damage, cracking, deformation, 
corrosion and/or discoloration present?

Inspect for external damage, cracking, deformation, and discoloration.

Data Recorded

Adequate cylinder pressure?

Component seals and connections 
condition?

Record fire extinguisher condition assessment and (re)certification.

Inspect for missing components.

Inspect for external corrosion.

Inspect for adequate cylinder/cartridge pressure.

Inspect component seals and connections.



1

2

3

4

5

6

7

8

Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Date

Set Lo-Lo level setpoint above actual level indicated.  Verify alarm 
comes in to PLC.

Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Technician

Acknowledge alarm and reset High Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Low Level alarm comes in to PLC?

Set Low level setpoint above actual level indicated.  Verify alarm comes 
in to PLC.

Lo-Lo Alarm comes in to PLC?

Data Recorded

Acknowledge alarm and reset Hi-Hi Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Hi-Hi Level alarm comes in to PLC and 
calls out on dialer?

Set High level setpoint below actual level indicated.  Verify alarm comes 
in to PLC.

High Level alarm comes in to PLC?

Set Hi-Hi level setpoint below actual level indicated.  Verify alarm comes 
in to PLC and calls out on dialer.

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-97 Vault 1 Level Sensor
Level Sensor for PLC level indication 

and alarm points for Vault 1 - Pressure 
Actuated

Hi-Hi Level Setpoint: 2.5 ft
High Level Setpoint : 1.8 ft

Low Level Setpoint : -10.0 ft
Lo-Lo Level Setpoint: -15.0 ft



 

1

2

3

4

Technician

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-98 Vault 1 Level Sensor
Level Sensor for PLC level indication 

and alarm points for Vault 1 - Pressure 
Actuated

Hi-Hi Level Setpoint: 2.5 ft
High Level Setpoint : 1.8 ft

Low Level Setpoint : -10.0 ft
Lo-Lo Level Setpoint: -15.0 ft

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



1

2

3

4

5

6

7

8 Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Date

Set Lo-Lo level setpoint above actual level indicated.  Verify alarm 
comes in to PLC.

Technician

Acknowledge alarm and reset High Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Low Level alarm comes in to PLC?

Set Low level setpoint above actual level indicated.  Verify alarm comes 
in to PLC.

Lo-Lo Alarm comes in to PLC?

Data Recorded

Acknowledge alarm and reset Hi-Hi Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Hi-Hi Level alarm comes in to PLC and 
calls out on dialer?

Set High level setpoint below actual level indicated.  Verify alarm comes 
in to PLC.

High Level alarm comes in to PLC?

Set Hi-Hi level setpoint below actual level indicated.  Verify alarm comes 
in to PLC and calls out on dialer.

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-99 Vault 2 Level Sensor
Level Sensor for PLC level indication 

and alarm points for Vault 2 - Pressure 
Actuated

Hi-Hi Level Setpoint: 2.0 ft
High Level Setpoint : 1.8 ft

Low Level Setpoint : -10.0 ft
Lo-Lo Level Setpoint: -15.0 ft



 

1

2

3

4

Technician

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Procedure Data Recorded

Device Name Common Name Description Setpoint 

PSD-100 Vault 2 Level Sensor
Level Sensor for PLC level indication 

and alarm points for Vault 2 - Pressure 
Actuated

Hi-Hi Level Setpoint: 2.0 ft
High Level Setpoint : 1.8 ft

Low Level Setpoint : -10.0 ft
Lo-Lo Level Setpoint: -15.0 ft

Task Non-Intrusive External Inspection

Frequency Quarterly



1

2

3

4

5

6

7

8

 

Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Date

Set Lo-Lo level setpoint above actual level indicated.  Verify alarm 
comes in to PLC.

Technician

Acknowledge alarm and reset High Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Low Level alarm comes in to PLC?

Set Low level setpoint above actual level indicated.  Verify alarm comes 
in to PLC.

Lo-Lo Alarm comes in to PLC?

Data Recorded

Acknowledge alarm and reset Hi-Hi Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Hi-Hi Level alarm comes in to PLC and 
calls out on dialer?

Set High level setpoint below actual level indicated.  Verify alarm comes 
in to PLC.

High Level alarm comes in to PLC?

Set Hi-Hi level setpoint below actual level indicated.  Verify alarm comes 
in to PLC and calls out on dialer.

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-101 Vault 3 Level Sensor
Level Sensor for PLC level indication 

and alarm points for Vault 3 - Pressure 
Actuated

Hi-Hi Level Setpoint: 1.5 ft
High Level Setpoint : 1.0 ft

Low Level Setpoint : -10.0 ft
Lo-Lo Level Setpoint: -15.0 ft



 

1

2

3

4

Technician

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Procedure Data Recorded

Device Name Common Name Description Setpoint 

PSD-102 Vault 3 Level Sensor
Level Sensor for PLC level indication 

and alarm points for Vault 3 - Pressure 
Actuated

Hi-Hi Level Setpoint: 1.5 ft
High Level Setpoint : 1.0 ft

Low Level Setpoint : -10.0 ft
Lo-Lo Level Setpoint: -15.0 ft

Task Non-Intrusive External Inspection

Frequency Quarterly



 

1

2

3

4

5 Record Date Technician

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

With pump running, shut down pump disconnect. Pump shuts down?

 Verify corresponding pump shuts down. Pump restarts when disconnect switched 
on?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-103 Power Disconnect Local Vault 1 Pump Disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Record date of inspection.

Technician

Shut down pump disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-104 Power Disconnect Local Vault 1 Pump Disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



 

1

2

3

4

5 Record Date Technician

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

With pump running, shut down pump disconnect. Pump shuts down?

 Verify corresponding pump shuts down. Pump restarts when disconnect switched 
on?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-105 Power Disconnect Local Vault 2 Pump Disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Record date of inspection.

Technician

Shut down pump disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-106 Power Disconnect Local Vault 2 Pump Disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



 

1

2

3

4

5 Record Date Technician

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

With pump running, shut down pump disconnect. Pump shuts down?

 Verify corresponding pump shuts down. Pump restarts when disconnect switched 
on?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-107 Power Disconnect Local Vault 3 Pump Disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Record date of inspection.

Technician

Shut down pump disconnect.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record physical condition observations.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-108 Power Disconnect Local Vault 3 Pump Disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

2

3

4

5

6

7

8

9

10

11 Technician

Verify Lead Pump ON response 
physically and on PLC.

Hi-Hi Level alarm comes in to PLC and 
calls out on dialer?  Vault pumps locked-
out?

Alarm resets and Vault Pumps restore to 
normal operation?

Date

High Level alarm comes in to PLC?

Alarm resets and Pumps P-004 and P-
005 restore to normal operation?

Low Level alarm comes in to PLC?

Set Lo-Lo level setpoint above actual level indicated.  Verify alarm 
comes in to PLC.  Verify Pumps P-004 and P-005 are locked out by 
PLC.
Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Set Hi-Hi level setpoint below actual level indicated.  Verify alarm comes 
in to PLC and calls out on dialer.  Verify Vault Pumps P-001, P-002, P-
003 are off and locked out.

Acknowledge alarm and reset Hi-Hi Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC.  Verify Vault Pumps restore 
to normal operation.

Set High level setpoint below actual level indicated.  Verify alarm comes 
in to PLC.

Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Acknowledge alarm and reset High Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Set Low level setpoint above actual level indicated.  Verify alarm comes 
in to PLC.

Lo-Lo Alarm comes in to PLC?  Pumps 
P-004 and P-005 OFF/locked-out?

Data Recorded

Verify both pumps stop at Both Pumps OFF setpoint. Verify Both Lead and Lag Pump OFF 
response physically and on PLC.

Reset Lead and Lag Pump on/off setpoints to values shown in table 
above. 

Pump ON setpoints re-established to 
values in table above?

Set Lead Pump ON setpoint to an elevation value below actual tank 
water level.  Verify pump starts.

Set Lag Pump ON setpoint to a value slightly above the Lead Pump 
setpoint but below actual water level.

Verify Lag Pump ON response physically 
and on PLC.

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-109 Level Sensor
Tank 1 (T-001) Level Sensor for P-004 
and P-005 pump operation and alarm 

points - Pressure Actuated

Hi-Hi Level Alarm (dialer): 4.0 ft
High Level Alarm (local): 3.9 ft

Lead Pump ON: 3.5 ft
Lag Pump ON: 3.8 ft

Both Pumps OFF: 2.0 ft
Low Level Alarm (local): 0.5 ft

Lo-Lo Level Alarm (dialer): 0.4 ft



 

1

2

3

4

Technician

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Procedure Data Recorded

Device Name Common Name Description Setpoint 

PSD-110 Level Sensor
Tank 1 (T-001) Level Sensor for pumps 
P-004 and P-005 operation and alarm 

points - Pressure Actuated

Hi-Hi Level Alarm (dialer): 4.0 ft
High Level Alarm (local): 3.9 ft

Lead Pump ON: 3.5 ft
Lag Pump ON: 3.8 ft

Both Pumps OFF: 2.0 ft
Low Level Alarm (local): 0.5 ft

Lo-Lo Level Alarm (dialer): 0.4 ft

Task Non-Intrusive External Inspection

Frequency Quarterly



1

2

3

4

5

6 Record observations. Technician

Verify telemetry system calls out to Technician and alarm can be 
acknowledged.

Verify system resets when float switch is 
placed back in service.

Return float switch to normal service in sump. Record date.

Data Recorded

Push float up to mimic high water level.  (Make switch contact) Hi-Hi Level Alarm comes in to PLC and 
Dialer calls out?

Verify the Hi-Hi Level alarm comes in to PLC and shuts down Vault 
Pumps P-001, P-002 and P-003.

Vault Pumps OFF/Locked-Out by PLC?

Access the float either while mounted in place or remove from sump.

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-111 Level Switch Tank 1 (T-001) Hi-Hi Level Float Switch Approx. 6' Depth



 

1

2

3

4

Technician

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-112 Level Switch Tank 1 (T-001) Hi-Hi Level Float Switch Approx. 6' Depth

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



 

1

2

3

4

5 Record Date Technician

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

With pump running, shut down pump disconnect. Pump shuts down?

 Verify corresponding pump shuts down. Pump restarts when disconnect switched 
on?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-113 Power Disconnect Local Pump P-004 Power Disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Technician

Shut down pump disconnect. Record physical condition observations.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record date of inspection.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-114 Power Disconnect Local Pump P-004 Power Disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



 

1

2

3

4

5 Record Date Technician

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

With pump running, shut down pump disconnect. Pump shuts down?

 Verify corresponding pump shuts down. Pump restarts when disconnect switched 
on?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-115 Power Disconnect Local Pump P-005 Power Disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Technician

Shut down pump disconnect. Record physical condition observations.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record date of inspection.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-116 Power Disconnect Local Pump P-005 Power Disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



1

2

2

3

4

5

6

7

8

9

10

11

Set Lo-Lo level setpoint above actual level indicated.  Verify alarm 
comes in to PLC.  Verify Tank 2 (T-002) Pumps P-006 and P-007 are 
locked out by PLC.

Date

Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. Verify Pumps P-006 and P-
007 are returned to normal service.

Technician

Set Low level setpoint above actual level indicated.  Verify alarm comes 
in to PLC.

Lo-Lo Alarm comes in to PLC?  Pumps P-
006 and P-007 OFF/locked-out?

Acknowledge alarm and reset Low Level setpoint in PLC back to values 
shown in table above.  Reset alarm in PLC. 

Alarm resets and Pumps P-006 and P-007 
restore to normal operation?

Set High level setpoint below actual level indicated.  Verify alarm comes 
in to PLC.

High Level alarm comes in to PLC?

Acknowledge alarm and reset High Level setpoint in PLC back to 
values shown in table above.  Reset alarm in PLC. 

Low Level alarm comes in to PLC?

Set Hi-Hi level setpoint below actual level indicated.  Verify alarm 
comes in to PLC and calls out on dialer.  Tank 1 (T-001) Pumps P-004 
and P-005 are off and locked out.

Hi-Hi Level alarm comes in to PLC and 
calls out on dialer?  Tank 1 (T-001) Pumps 
P-004 and P-005 locked-out?

Acknowledge alarm and reset Hi-Hi Level setpoint in PLC back to 
values shown in table above.  Reset alarm in PLC.  Verify Tank 1 (T-
001) Pumps P-004 and P-005 restore to normal operation.

Alarm resets and Pumps P-004 and P-005 
restore to normal operation?

Verify both pumps stop at Both Pumps OFF setpoint. Verify Both Lead and Lag Pump OFF 
response physically and on PLC.

Reset Lead and Lag Pump on/off setpoints to values shown in table 
above. 

Pump ON setpoints re-established to 
values in table above?

Set Lead Pump ON setpoint to an elevation value below actual tank 
water level.  Verify pump starts.

Verify Lead Pump ON response physically 
and on PLC.

Set Lag Pump ON setpoint to a value slightly above the Lead Pump 
setpoint but below actual water level.

Verify Lag Pump ON response physically 
and on PLC.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-117 Tank 2 (T-002) Level Sensor
Tank 2 (T-002) Level Sensor for P-006 
and P-007 pump operation and alarm 

points - Pressure Actuated

Hi-Hi Level Alarm (dialer): 7.0 ft
High Level Alarm (local): 4.5 ft

Lead Pump ON: 3.0 ft
Lag Pump ON: 3.5 ft

Both Pumps OFF: 0.5 ft
Low Level Alarm (local): 0.25 ft

Lo-Lo Level Alarm (dialer): -15.0 ft

Task Function Test

Frequency Annual

Procedure



 

1

2

3

4

Technician

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Procedure Data Recorded

Device Name Common Name Description Setpoint 

PSD-118 Level Sensor
Tank 2 (T-002) Level Sensor for pumps 
P-006 and P-007 operation and alarm 

points - Pressure Actuated

Hi-Hi Level Alarm (dialer): 7.0 ft
High Level Alarm (local): 4.5 ft

Lead Pump ON: 3.0 ft
Lag Pump ON: 3.5 ft

Both Pumps OFF: 0.5 ft
Low Level Alarm (local): 0.25 ft

Lo-Lo Level Alarm (dialer): -15.0 ft

Task Non-Intrusive External Inspection

Frequency Quarterly



1

2

3

4

5

6 Record observations. Technician

Verify telemetry system calls out to Technician and alarm can be 
acknowledged.

Verify system resets when float switch is 
placed back in service.

Return float switch to normal service in sump. Record date.

Data Recorded

Push float up to mimic high water level.  (Make switch contact) Hi-Hi Level Alarm comes in to PLC and 
Dialer calls out?

Verify the Hi-Hi Level alarm comes in to PLC and shuts down Tank 1 (T-
001) Pumps P-004 and P-005.

Pumps  P-004 and P-005 OFF/Locked-
Out by PLC?

Access the float either while mounted in place or remove from sump.

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-119 Level Switch Tank 2 (T-002) Hi-Hi Level Float Switch Approx. 8' Depth



 

1

2

3

4

Technician

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-120 Level Switch Tank 2 (T-002) Hi-Hi Level Float Switch Approx. 8' Depth

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



 

1

2

3

4

5 Record Date Technician

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

With pump running, shut down pump disconnect. Pump shuts down?

 Verify corresponding pump shuts down. Pump restarts when disconnect switched 
on?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-121 Power Disconnect Local Pump P-006 Power Disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

3 Record Date Technician

Shut down pump disconnect. Record physical condition observations.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record date of inspection.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-122 Power Disconnect Local Pump P-006 Power Disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



 

1

2

3

4

5 Record Date Technician

Reset disconnect and verify power-up of corresponding equipment. Record physical condition observations.

Inspect disconnect and associated conduit for external damage, 
cracking, deformation, discoloration and corrosion.  Pay attention 
especially to wet areas.

Record date of inspection.

With pump running, shut down pump disconnect. Pump shuts down?

 Verify corresponding pump shuts down. Pump restarts when disconnect switched 
on?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-123 Power Disconnect Local Pump P-007 Power Disconnect N/A

Task Function Test / External Inspection

Frequency Annual

Procedure



 

1

2

Shut down pump disconnect. Record physical condition observations.

Check wiring interconnection between field instrumentation and control 
center for physical damage. 

Record date of inspection.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-124 Power Disconnect Local Pump P-007 Power Disconnect N/A

Task Internal Inspection

Frequency Every Three Years

Procedure



 

 

1

2

3

4

Technician

Inspect for external corrosion. External corrosion present?

Record date. Record date of inspection.

Check for exterior of holder for leaks at inlet and outlet/vent connections, 
stem (if applicable), and mating surfaces with attention to o-rings and 
gaskets.

Leakage apparent?

Inspect for external damage, cracking, deformation, and discoloration. External damage, cracking, deformation, 
and discoloration present?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-125 Vacuum Relief Device 3" Rupture Disc for Tank 2 (T-002) 5" Water Column Vac

Task External Inspection

Frequency Quarterly

Procedure



 

 

1

2

3

4

5 Record date. Record date of inspection & technician.

Inspect disk seat for scratches, dents, nicks, corrosion, deposits, or 
flaws that may adversely affect sealing and disk burst pressure.

Scratches, dents, nicks, corrosion, 
deposits, or flaws on disk seats that may 
adversely affect sealing and disk burst 
pressure?

Inspect gaskets for flexibility and competency.  Verify gasket faces are 
flat and not scored, nicked, or torn.

Gaskets flexible and competent?  Verify 
gasket faces are flat and not scored, 
nicked, or torn.

Inspect for dents, scratches, dings, and/or thinning of the rupture disk. Dents, scratches, dings, and/or thinning 
of the rupture disk present?

Inspect for foreign material on the rupture disk. Foreign material on the rupture disk?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-126 Vacuum Relief Device 3" Rupture Disc for Tank 2 (T-002) 5" Water Column Vac

Task Internal Inspection

Frequency Annual

Procedure



 

 

1

2

3

4

Technician

Inspect for external corrosion. External corrosion present?

Record date. Record date of inspection.

Check for exterior of holder for leaks at inlet and outlet/vent connections, 
stem (if applicable), and mating surfaces with attention to o-rings and 
gaskets.

Leakage apparent?

Inspect for external damage, cracking, deformation, and discoloration. External damage, cracking, deformation, 
and discoloration present?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-127 Pressure Relief Device 3" Rupture Disc for Tank 2 (T-002) 9" Water Column Pressure

Task External Inspection

Frequency Quarterly

Procedure



 

 

1

2

3

4

5 Record date. Record date of inspection & technician.

Inspect disk seat for scratches, dents, nicks, corrosion, deposits, or flaws 
that may adversely affect sealing and disk burst pressure.

Scratches, dents, nicks, corrosion, 
deposits, or flaws on disk seats that may 
adversely affect sealing and disk burst 
pressure?

Inspect gaskets for flexibility and competency.  Verify gasket faces are flat 
and not scored, nicked, or torn.

Gaskets flexible and competent?  Verify 
gasket faces are flat and not scored, 
nicked, or torn.

Inspect for dents, scratches, dings, and/or thinning of the rupture disk. Dents, scratches, dings, and/or thinning 
of the rupture disk present?

Inspect for foreign material on the rupture disk. Foreign material on the rupture disk?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-128 Pressure Relief Device 3" Rupture Disc for Tank 2 (T-002) 9" Water Column Pressure

Task Internal Inspection

Frequency Annual

Procedure



 

1

2

3 Cables intact and have some slack. Record date of inspection.

Inspect for external damage, cracking, deformation, and discoloration of 
flexible connector.

External damage, cracking, deformation, 
corrosion and/or discoloration present?

Inspect the four stainless security cables. Are security cables intact and have some 
slack?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-129 Flexible Coupling Security Cables Tank 2 (T-002) Bottom Outlet Flexible 
Coupling N/A

Task External Inspection

Frequency Quarterly

Procedure



1

2

3

4

5

6

7

8

Verify high differential pressure alarm come activates in PLC and filter 
pair is switched.

Technician

Acknowledge and reset the high differential pressure alarm.

Open filter outlet valve closed in Step 5 above.

Data Recorded

High pressure alarm comes in to PLC 
and filter pair is switched?

Open filter outlet valve closed in Step 1 above. Alarm acknowledges and resets?

With either Pump P-006 or P-007 running, close the outlet valve for the 
operational pair of bag filters through the PLC.

With either Pump P-006 or P-007 running, close the outlet valve for the 
operational pair of bag filters through the PLC.

Record date.

Verify high differential pressure alarm come activates in PLC and filter 
pair is switched.

Alarm acknowledges and resets?

Acknowledge and reset the high differential pressure alarm. High pressure alarm comes in to PLC 
and filter pair is switched?

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-130 Differential Pressure Sensors Differential Pressure Sensors for VWCC 
Bag Filter Operation

Hi-Hi Diff. Pressure Alarm (Dialer): 25 psi
High Diff. Pressure Alarm (Local): 12 psi
Low Diff. Pressure Alarm (Local): -15.0 ft

Lo-Lo Diff. Pressure Alarm (Local): -25.0 ft



 

1

2

3

4

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection & technician.

Check for external pressure sensors (2) leaks at connections, 
diaphragm (if applicable), adjustment dial or handle (if applicable) with 
attention to metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-131 Differential Pressure Sensors Differential Pressure Sensors for VWCC 
Bag Filter Operation

Hi-Hi Diff. Pressure Alarm (Dialer): 25 psi
High Diff. Pressure Alarm (Local): 12 psi
Low Diff. Pressure Alarm (Local): -15.0 ft

Lo-Lo Diff. Pressure Alarm (Local): -25.0 ft

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



1

2

3

4

5

6 Record observations. Technician

Verify telemetry system calls out to Technician and alarm can be 
acknowledged.

Verify system resets when float switch is 
placed back in service.

Return float switch to normal service in tank. Record date.

Data Recorded

Push float up to mimic high water level.  (Make switch contact) Hi-Hi Level Alarm comes in to PLC and 
Dialer calls out?

Verify the Hi-Hi Level alarm comes in to PLC and shuts down Tank 2 (T-
002) Pumps P-006 and P-007.

Pumps  P-006 and P-007 OFF/Locked-
Out by PLC?

Access the float either while mounted in place or remove from tank.

Task Function Test

Frequency Annual

Procedure

Device Name Common Name Description Setpoint 

PSD-132 Level Switch Tank 801 (T-801) Hi-Hi Level Float 
Switch Approx. 12' Depth



 

1

2

3

4

Technician

Inspect for corrosion, fouling, and scaling with attention to free 
movement wetted parts.

Any corrosion or scaling present?

Record inspection date. Record date of inspection.

Check for external switch leaks at connections, diaphragm (if 
applicable), adjustment dial or handle (if applicable) with attention to 
metal to metal seats, o-rings, and gaskets.

Any leakage noted?

Inspect for external damage, cracking, deformation, and discoloration. Any external damage noted?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-133 Level Switch Tank 801 (T-801) Hi-Hi Level Float 
Switch Approx. 12' Depth

Task Non-Intrusive External Inspection

Frequency Quarterly

Procedure



 

1

Date PSD-97 Completed

Technician

See PSD-97

Data Recorded

Device Name Common Name Description Setpoint 

PSD-134 Automatic Telephone Dialer- 7 Vault 1 Hi-Hi Level Alarm N/A

Task Function Test

Frequency Annual

Procedure



 

1

Date PSD-99 Completed

Technician

See PSD-99

Data Recorded

Device Name Common Name Description Setpoint 

PSD-135 Automatic Telephone Dialer- 8 Vault 2 Hi-Hi Level Alarm N/A

Task Function Test

Frequency Annual

Procedure



 

1

Date PSD-101 Completed

Technician

See PSD-101

Data Recorded

Device Name Common Name Description Setpoint 

PSD-136 Automatic Telephone Dialer- 9 Vault 3 Hi-Hi Level Alarm N/A

Task Function Test

Frequency Annual

Procedure



 

1

Date PSD-109 Completed

Technician

See PSD-109

Data Recorded

Device Name Common Name Description Setpoint 

PSD-137 Automatic Telephone Dialer- 10 Tank 1 Hi-Hi Level Alarm (sensor) N/A

Task Function Test

Frequency Annual

Procedure



 

1

Date PSD-111 Completed

Technician

See PSD-111

Data Recorded

Device Name Common Name Description Setpoint 

PSD-138 Automatic Telephone Dialer- 11 Tank 1 Hi-Hi Level Alarm (float) N/A

Task Function Test

Frequency Annual

Procedure



 

1

Date PSD-117 Completed

Technician

See PSD-117

Data Recorded

Device Name Common Name Description Setpoint 

PSD-139 Automatic Telephone Dialer- 12 Tank 2 Hi-Hi Level Alarm (sensor) N/A

Task Function Test

Frequency Annual

Procedure



 

1

Date PSD-119 Completed

Technician

See PSD-119

Data Recorded

Device Name Common Name Description Setpoint 

PSD-140 Automatic Telephone Dialer- 13 Tank 2 Hi-Hi Level Alarm (float) N/A

Task Function Test

Frequency Annual

Procedure



 

1

Date PSD-119 Completed

Technician

See PSD-119

Data Recorded

Device Name Common Name Description Setpoint 

PSD-141 Automatic Telephone Dialer- 14 Tank 801 Hi-Hi Level Alarm (float) N/A

Task Function Test

Frequency Annual

Procedure



 

1

2

3 When temperatures are below 40F, periodically the yellow status light 
will come on to indicate power being applied to heat trace. 

Yellow light cycles indicating trace is 
functioning?

Record date of inspection and technician.

Check heat trace indicator panel on outside of dog house.  Green status 
light should be on to indicate circuit is powered-up.

Green light indicating power on?

Check heat trace indicator panel on outside of dog house.  Red GFEP 
status light should NOT be on indicating circuit is energized and not 
experiencing any ground fault issues.

Red GFEP ON?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-142 Electric Heat Trace VWCC Piping Heat Trace 
Doghouse at Metaullics Bldg. 40F

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Procedure



 

1

2

3

4

5 Record date. Record date and technician.

Inspect electrical connections for flexibility and competency. Electrical connections good?

Inspect freeze protection device signage/placards for presence, damage, 
cracking, deformation, and discoloration.

Freeze protection signage/placards present 
and in good shape?

Inspect controller and connections for external damage, cracking, 
deformation, and discoloration.

Controller and connections in good shape?

Inspect for external corrosion. Corrosion present?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-143 Electric Heat Trace VWCC Piping Heat Trace 
Doghouse at Metaullics Bldg. 40F

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Procedure



 

1

2

3 When temperatures are below 40F, periodically the yellow status light 
will come on to indicate power being applied to heat trace. 

Yellow light cycles indicating trace is 
functioning?

Record date of inspection and technician.

Check heat trace indicator panel located under tar melt tank.  Green 
status light should be on to indicate circuit is powered-up.

Green light indicating power on?

Check heat trace indicator panel - red GFEP status light should NOT be 
on indicating circuit is energized and not experiencing any ground fault 
issues.

Red GFEP ON?  If yes, repairs are needed.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-144 Electric Heat Trace VWCC Piping Heat Trace 
Metaullics Bldg. Trench Under Doorway 40F

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Procedure



 

1

2

3

4

5 Record date. Record date and technician.

Inspect electrical connections for flexibility and competency. Electrical connections good?

Inspect freeze protection device signage/placards for presence, damage, 
cracking, deformation, and discoloration.

Freeze protection signage/placards present 
and in good shape?

Inspect controller and connections for external damage, cracking, 
deformation, and discoloration.

Controller and connections in good shape?

Inspect for external corrosion. Corrosion present?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-145 Electric Heat Trace VWCC Piping Heat Trace 
Metaullics Bldg. Trench Under Doorway 40F

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Procedure



 

1

2

3 When temperatures are below 40F, periodically the yellow status light 
will come on to indicate power being applied to heat trace. 

Yellow light cycles indicating trace is 
functioning?

Record date of inspection and technician.

Check heat trace indicator panel located inside building at doghouse 
location.  Green status light should be on to indicate circuit is powered-
up.

Green light indicating power on?

Check heat trace indicator panel - red GFEP status light should NOT be 
on indicating circuit is energized and not experiencing any ground fault 
issues.

Red GFEP ON?  If yes, repairs are needed.

Data Recorded

Device Name Common Name Description Setpoint 

PSD-146 Electric Heat Trace VWCC Piping Heat Trace 
Doghouse at Treatment Bldg. 40F

Task Function Test

Frequency Annual*
*Note: Event should occur prior to 
commencement of seasonal freeze 
protection activation.
Annual*

Procedure



 

1

2

3

4

5 Record date. Record date and technician.

Inspect electrical connections for flexibility and competency. Electrical connections good?

Inspect freeze protection device signage/placards for presence, damage, 
cracking, deformation, and discoloration.

Freeze protection signage/placards present 
and in good shape?

Inspect controller and connections for external damage, cracking, 
deformation, and discoloration.

Controller and connections in good shape?

Inspect for external corrosion. Corrosion present?

Data Recorded

Device Name Common Name Description Setpoint 

PSD-147 Electric Heat Trace VWCC Piping Heat Trace 
Metaullics Bldg. Trench Under Doorway 40F

Task External Inspection

Frequency Quarterly*
*Note: One quarterly event should occur 
prior to commencement of seasonal 
freeze protection activation.

Procedure
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November 24, 2009 

Mr. Timothy Dieffenbach  
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
270 Michigan Avenue 
Buffalo, New York 14203 

Re: BP Former Carborundum Facility – Sanborn, New York 
Revised Air Facility Registration 

Dear Mr. Dieffenbach: 

On behalf of Elm Holdings, Inc., attached please find the revised air facility registration for 
the Former Carborundum Facility in Sanborn, New York.  The revised registration documents 
the NYSDEC-approved (June 22, 2009) modifications to the air emission control and discharge 
configuration at the Facility.  The modifications were implemented November 23 through 
November 25, 2009.   

Please contact Bill Barber of Atlantic Richfield at (216) 271-8038 if you have any questions 
or comments. 

Sincerely, 

George W. Hermance 
Project Coordinator 

Attachments 

cc: W. Barber, Atlantic Richfield 
File (445032, No. 9) 
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May 19, 2009 

Mr. Timothy Dieffenbach  
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
270 Michigan Avenue 
Buffalo, New York 14203 

Re: BP Former Carborundum Facility – Sanborn, New York 
Groundwater Treatment System (GWTS) 
Request for Modification to Air Emission Control & Discharge Configuration 

Dear Mr. Dieffenbach: 

Parsons, on behalf of the Atlantic Richfield Company, currently operates a Groundwater 
Collection and Treatment System as part of a remediation program at the site of the former 
Carborundum Facility in Sanborn, New York.   

Currently, the system includes a tray air stripper to remove chlorinated volatile organic 
compounds (VOCs) from collected groundwater streams.  The stripper air exhaust is then passed 
through a Calgon VAPOR PAC 10™ Granular Activated Carbon (GAC) control system to 
further reduce quantities of VOCs emitted to the atmosphere.  

Based on original air emission calculations, the carbon control air exhaust system is 
classified as a minor source and operates under registration status with the New York State 
Department of Environmental Conservation (NYSDEC).   

1.0 PROPOSED MODIFICATION 

Atlantic Richfield is proposing to make a modification to the configuration and operation of 
the Groundwater Treatment System – Air Stripper and Discharge component.  The original 
groundwater treatment system was constructed to treat 600 gallons per minute (GPM) of 
impacted groundwater.  Currently the system operates at less than 100 GPM.  Results for recent 
pre- and post-air stripper water samples, collected with the system operating between 90 and 100 
GPM, indicate that pollutant loading to the VAPOR PAC 10™ GAC from the stripper is low 
enough to allow air stripper operation without carbon controls on the exhaust.  Accordingly, 
Atlantic Richfield is proposing to eliminate the post-air stripper VAPOR PAC 10™ GAC control 
system and discharge the air stripper exhaust stream directly to the atmosphere.  

The proposed modification replaces the existing VAPOR PAC 10™ carbon control system, 
associated exhaust ductwork, and 30-inch diameter stack with a 12-inch diameter vent installed 
over the air stripper. The 12-inch vent will discharge stripper exhaust at a height of 27 feet above 
ground level.  



PARSONS 

Mr. Timothy Dieffenbach  
New York State DEC 
May 19, 2009 
Page 2 
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The modification is proposed based on a dispersion modeling analysis.  The dispersion 
modeling analysis demonstrates that ambient impacts of emissions attributable to the proposed 
new operating configuration and emission scenario will be in compliance with the NYSDEC 
Division of Air Resources (DAR) Policy and Guidelines for the Control of Toxic Air 
Contaminants.  

2.0 MODELING ANALYSIS 

The NYSDEC DAR-1 (Air Guide1) policy requires that emissions of toxic air pollutants be 
evaluated for compliance with a set of ambient air concentration guidelines.  These guidelines 
include sets of ambient air quality standards, or threshold concentration values that are not to be 
exceeded in the ambient air.  These standards include a series of Short-Term Guideline 
Concentrations (SGCs) applicable to 1-hour average ambient concentrations, and a series of 
Annual Guideline Concentrations (AGCs) applicable to annual average levels of various 
contaminants.  

2.1 MODELING APPROACH 

The modeling was conducted using the DAR-1 “Ambient Air Quality Impact Screening 
Analysis” software package developed by NYSDEC specifically for the purpose of assessing 
ambient impacts of toxic air emissions from one or more sources based on site-specific input 
data.  NYSDEC considers the DAR-1 analysis to be an appropriate initial screening technique 
which can be used to satisfy their policy.   

As indicated in Section IV.A of the DAR-1 Guidelines, ambient impacts predicted via this 
screening tool are considered to be conservative, thereby providing additional assurance that 
predicted concentrations below established thresholds are protective of human health.   

The DAR-1 assessment approach requires that emissions from a source be assessed on a 
contaminant by contaminant basis.  The model predicts both a maximum 1-hour and a maximum 
annual average concentration for each compound.  The peak predicted 1-hour (i.e., short-term) 
concentrations are assessed relative to the SGC values and the maximum annual average (i.e., 
long-term) concentrations are assessed relative to the AGC values for each compound.  

Consistent with the stated objective of this analysis, impacts were assessed for the proposed 
operating configuration, wherein air emissions from the tray stripper are exhausted directly (i.e., 
with no carbon control) through a new vent to be constructed over the stripper.  This new vent 
will be a vertical stack, such that emissions are modeled as being exhausted from a vertically-
discharged point source. Figure 1 is a conceptual model used for the modeling exercise.   
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2.2 MODEL INPUT DATA 

Emissions Data 

There are a total of ten (10) compounds of interest associated with the Sanborn groundwater 
remediation program.  Based on the March 11, 2009 pre- and post air stripper influent water 
sampling and analyses results, Table 1 lists the compounds sampled, the VOC concentrations in 
the combined influent water samples were used to calculate the post-stripper mass loadings, and 
the corresponding post-stripper air emission rates for these compounds in grams per hour 
(g/hour).  Based on the data, there are four compounds with “zero” emission rates.  The 
analytical results of the influent water sample used to calculate emission rates are consistent and 
representative of the expected groundwater impacts. 

The g/hour rates were converted to lb/hour rates for use in determining maximum model 
predicted short-term (i.e., maximum 1-hour average) impacts.  For this analysis, it was 
conservatively assumed that the short-term lb/hour emission rates remain constant throughout all 
8,760 hours per year.  Thus, model calculations of maximum long-term annual average impacts 
are based on contaminants being continuously emitted at the same lb/hour rates during each hour 
in the year.  

Source and Stack Data 

Figure 2 is an aerial photograph of the Sanborn site depicting the facility property line, the 
GWTS building location, and proposed new exhaust stack location atop the center of the 
structure.  The building is located within controlled property providing a buffer zone between the 
source and the property line, or “ambient air”.  Figure 2 also delineates the shortest distance 
between the stack and the property line, which is 41.4 meters (136 feet).  This is the point at 
which the first model receptor point is placed.  The shortest distance between the trailing edge of 
the building and the property boundary is 30.5 meters (100 feet).   

The proposed new stack top of 27 feet is modeled at 10 feet above the building height of 17 
feet (average of 18-foot peak and 16-foot eave heights).  The building height, along with the 
length and width dimensions (approx 95’ by 50’) were entered into the DAR-1 model for 
assessment of any potential building cavity and aerodynamic downwash impacts.   

2.3 MODELING ANALYSIS AND RESULTS 

Based on the source and emissions data presented herein and the proposed source 
configuration for the Sanborn Facility GWTS, the proposed new physical and operating 
configuration (without carbon control) will operate in compliance with the NYSDEC air toxics 
guidelines.   
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Table 2 provides a comprehensive summary of the model inputs and outputs comprising the 
DAR-1 analysis for the proposed new stack.  Data provided in Table 2 includes input parameters 
and appropriate 1-hour SGC and Annual AGC regulatory values to assess compliance.  
Parameters listed include the compounds of concern, compound abbreviations and CAS 
numbers, the base hourly emission rates in pounds per hour (lb/hr), the annual emissions in 
pounds per years (lb/yr), and the predicted maximum 1-hour and maximum annual average 
concentrations for each compound in micrograms per cubic meter (μg/m3).  The predicted 
maximum annual impacts are expressed as percentages of the applicable AGC concentration 
values.  It should be noted that AGC values have been established for all listed compounds.  
However, SGC values have not been established for all the compounds.  

For this analysis for a single point source, the model was executed for a “Unit Emission 
Rate” of one pound per hour (1 lb/hour), or 0.126 grams per second (g/sec).  The 1-hour and 
annual average concentration values predicted for the 1 lb/hour rate were then scaled based on 
the actual lb/hour emission rates for each compound to obtain the predicted concentration values 
for each individual compound.  

A review of the source configuration input to the model (i.e., building dimensions and 
distance to property line) and the DAR-1 model output indicated that the building cavity region 
does not extend off-site.  Therefore, there are no cavity impacts to be assessed, and the peak 
impacts calculated by the model are those that occur under more conventional dispersion 
conditions at receptor points at and beyond the property line.  

As shown in Table 2, the maximum predicted 1-hour and annual average concentrations 
(μg/m3) for all compounds examined in the analysis are below the applicable SCG and AGC 
values.  The maximum predicted 1-hour concentrations are generally several orders of magnitude 
below the applicable SGC thresholds.  With the exception of TCE, the maximum predicted 
annual average concentrations comprise only about 3 percent or less of the AGC values.  TCE 
concentration is 57% of the AGC value    

Potential Increases in COC Concentrations   

The results of the model suggest that a shorter (i.e., less than 27 feet) 12-inch diameter vent 
installed over the air stripper with no carbon controls could be operated and meet SGC and AGC 
criteria.  However, using the proposed 12-inch diameter stack to 27 feet above grade will allow 
for increased emissions that could result from increased TCE concentration in the influent, if 
any.    

• SGC:  Using the modeled emission rate developed from the March '09 sampling data 
and the 27 foot stack height, the maximum predicted 1-hour impact of TCE is 
approximately three orders of magnitude lower than the SGC threshold value.  Thus, 
a short-term increase of the influent concentration of TCE (up to 3,000 times its 
modeled value) would not exceed the short-term SGC threshold.    
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• AGC: An increase in emissions, resulting from an increase in TCE concentration 
(from other possible sources) in the influent, would have to persist throughout all 
8,760 hours per year.  Based on the modeled margin of compliance with the AGC for 
a TCE emission rate of 7.64419 g/hr, a 75% increase of TCE in the influent, even if 
it persisted all 8,760 hours per year, would not yield an increase in the annual 
average ambient TCE concentration that would exceed the AGC value at the 27-foot 
stack height. 

3.0 REQUEST FOR NYSDEC CONCURRENCE 

The results of the groundwater sample analysis and the DAR-1 air modeling analysis 
described above indicate that the Sanborn GWTS could be operated in a revised configuration.  
This revised configuration would meet the SGC and AGC values for the compounds examined 
and would include (1) taking the VAPOR PAC 10 carbon control system taken off line and (2) 
directing the air stripper emissions through a new vent directly to the atmosphere 

Accordingly, Atlantic Richfield respectfully requests that NYSDEC review the proposed 
modification and formally approve this request to implement this modification.  Upon receipt of 
verbal concurrence with our findings, Atlantic Richfield will submit a revised Source 
Registration application to document the proposed changes.  

Please do not hesitate to contact William B. Barber at 216.271.8038 if you have any 
questions or need any additional information regarding this request.  A meeting could be 
arranged to review the model and results if that would be of use. 

 

Sincerely, 

Mark Raybuck 
Project Manager 

cc: William B. Barber, Atlantic Richfield Company 
File (445032, No. 9) 
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Former Carborundum Facility, Sanborn, New York

vinly clhoride 0 100.00% 0.074943
1,1 DCE 0 NA 0
MC 0 NA 0
t-1,2 DCE 0 100.00% 0.027252
1,1 DCA 0 100.00% 0.074943
c-1,2 DCE 2.3 98.23% 2.900067
chloroform 0 NA 0
1,1,1 TCA 0 100.00% 0.084027
1,2 DCA 0 NA 0
TCE 3.4 99.00% 7.644186

Total VOC 5.7 10.81

* Based on an actual 100 gpm flowrate to the stripper and 
an actual air flowrate of 750 cfm (1274 m3/hr)

481.5

Influent 
Concentrations, 

ug/l

3.3
130
0

3.7

3.3
0
0

1.2

340

Parameter % Removal
Post-stripper 

Concentrations, 
ug/l

VOC Vapor 
Phase, g/hr

Table 1  
Air Stripping of GWTS Influent Water

Sanborn Site Data

0



New Stack - No Carbon Control - Stack Height = 27 Feet

Source Parameters: DAR - 1 Modeling Results
Stack Height 27 feet For Unit Emission Rate of 1 lb/hr (0.126 g/sec):
Stack Diameter 12 inches 1024.62 ug/m3
Volume Flow Rate: 750 cfm (actual) 16.94 ug/m3
Exit Velocity 15.92 ft/sec
Exit Temperature 59 Deg F

Corresponding
Mass Maximum Max Annual Max Modeled 1-Hour Max Modeled Annual

Loadings From Short-Term Emissions 1-Hour SGC Annual Avg AGC Annual
Air Stripper(1) Emission Rate (ST X 8,760) Impact(2) Value(3) Impact Value Impact as

Compound Abb. CAS No. (g/hour) (lb/hour) (lb/yr) (ug/m3) (ug/m3) (ug/m3) (ug/m3) % of AGC
Vinyl Chloride VC 75-01-4 0.07494 1.65E-04 1.45 0.16928 180000 0.0028 0.11 2.54%
1,1 dichloroethene 1,1-DCE 75-35-4 0 0.00E+00 0.00 0.00000 - 0.0000 70.0 0.00%
Methylene Chloride MeCl 75-09-2 0 0.00E+00 0.00 0.00000 14000 0.0000 2.1 0.00%
trans 1,2 Dichloroethene t-1,2-DCE 156-60-5 0.02725 6.01E-05 0.53 0.06155 - 0.0010 63.0 0.00%
1,1 dichloroethane 1,1 DCA 75-34-3 0.07494 1.65E-04 1.45 0.16928 - 0.0028 0.63 0.44%
cis-1,2 Dichloroethene c-1,2-DCE 156-59-2 2.90007 6.39E-03 56.01 6.55086 - 0.1083 63.0 0.17%
Chloroform CF 67-66-3 0 0.00E+00 0.00 0.00000 150 0.0000 0.043 0.00%
1,1,1-Trichloroethane 1,1,1-TCA 71-55-6 0.08403 1.85E-04 1.62 0.18981 68000 0.0031 1000 0.00%
1,2 Dichloroethane 1,2-DCA 107-06-2 0 0.00E+00 0.00 0.00000 - 0.0000 0.038 0.00%
Trichloroethene TCE 79-01-6 7.64419 1.69E-02 147.63 17.26717 54000 0.2855 0.5 57.10%

Notes:
(1)  "Mass Loadings From Air Stripper" values are based on March 11, 2009 influent concentration test data, GW flow rates and assumed air stripper control efficiencies.  
(2)  Compound-Specific impact values are based on model results for "Unit Emission Rate" (1 lb/hr) multiplied by actual lb/hr rates for each compound. 
(3)  A "-" indicates no SGC values have been established

Table 2

Max 1-hour Impact = 
Max Annual Avg Impact = 

Sanborn GWT Facility - DAR-1 Air Modeling Analysis - Emissions and Impacts Summary

Table 1 and 2.xls 5/14/2009
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October 15, 2009 

Mr. Timothy Dieffenbach  
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
270 Michigan Avenue 
Buffalo, New York 14203 

Re: BP Former Carborundum Facility – Sanborn, New York 
Groundwater Treatment System (GWTS) 
Revision to NYSDEC-approved Air Emission Control & Discharge Configuration 

Dear Mr. Dieffenbach: 

As discussed with Bill Barber, this follow up letter is to inform you that the location for the 
new stack at the referenced facility must be changed.  In the NYSDEC-approved (June 22, 2009) 
modification to the air emission control and discharge configuration, Atlantic Richfield had 
intended to install the 12-inch diameter fiberglass reinforced plastic (FRP) vent directly over the 
air stripper.  Recent structural analysis of the building has determined that the new stack must be 
supported from the ground rather than the roof.  Thus, the location of the stack has been changed 
from directly over the air stripper (supported by the roof) to a location outside the building 
(supported from the ground).    

The new stack is anticipated to be installed along the north side of the building, 
approximately 25 feet from the original location (see attached photo).   The height of the stack 
(27-feet) will remain the same.  The conceptual plan for the new stack installation is attached.  
The modeling used for the original placement of the stack through the roof remains valid for the 
stack placement along the outside of the building. 

Please contact Bill Barber of Atlantic Richfield at (216) 271-8038 if you have any questions 
or comments. 

Sincerely, 

George W. Hermance 
Project Coordinator 

Attachments 

cc: W. Barber, Atlantic Richfield 
File (445032, No. 9) 
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Attachment VI 
Permit and Regulation 

Required Inspection and 
Maintenance Procedures 

 



 

1

2

3

4

5

6 Close eye wash activation valve.  Make sure water flow stops.

Pull safety shower to activate water valve Safety shower operates correctly?

Note flow volume and allow to run enough time to flush out line with 
fresh water

Eye wash works correctly?

Close safety shower activation valve.  Make sure water flow stops. Record date of inspection

Activate eye wash unit.

Note flow volume and allow to run enough time to flush out line with 
fresh water

Data Recorded

Device Name Common Name Description Setpoint 

Safety Shower & Eye Wash Station Safety Shower & Eye Wash Station Safety shower and eyewash station for 
groundwater process area N/A

Task Function Test

Frequency Monthly

Procedure



 

1

2

Record meter reading and date.

When well pump is running, check meter pipe connections for leakage. Meter connections leaking?

When effluent pumps P-810A/B are running, check meter remote display 
for flow indication.

Meter flow indication remote display?

Data Recorded

Device Name Common Name Description Setpoint 

Flow Meter Flow Meter Effluent flow meter (gear drive) for 
Effluent Tank (T-802) N/A

Task Function Test

Frequency Monthly

Procedure



 

1

2

3

4

5 If a difference exists between the two temperature measurements that 
are greater than 2.0°F (or 1.0°C), replace the probe.

Record the temperature taken with the 
certified thermomether.

Note: Measurement device should be routinely checked against a precision 
thermometer certified by the National Bureau of Standards ."     ( p.170.1-1)

Immediately measure the temperature of the effluent sample with the 
certified thermometer.

Record when probes are replaced in 
logbook.

If a difference exists between the two temperature measurements, use 
the certified thermometer reading for SPDES reporting.  Note:  Meter 
cannot be calibrated for temperature.

Pull grab sample from the SPDES Permit approved sample point. Record date and time sample was taken.

Immediately measure the temperature with the Hanna digital meter. Record temperature taken with the 
Hanna digital meter.

Task Temperature Calibration Check

Frequency Monthly prior to measurement of SPDES 
required effluent grab sample.

Procedure Data Recorded

Device Name Common Name Description Setpoint 

Temperature/pH Meter Temperature/pH Meter Hanna Instruments Model HI991301 
pH/EC/TDS/Temperature Portable Meter N/A



 

The information in boxes below is kept in the calibration log book in the lab.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

Remove probe from 7.01 buffer and rinse the probe with distilled water.  
Then place the probe in nthe second buffer of pH 4.01 in a clean glass 
beaker, while gently stirring on a stir plate.

When the second buffer is recognised, the LCD will display OK for one 
second and the meter will return to normal measurement mode.  Rinse 
off the probe with distilled water.

Wait until the stability indicator on the top left of the LCD disappears.  
Read the sample pH.

Rinse off the probe with distilled water and place probe in storage 
solution.

If a difference exists between the two temperature measurements that 
are greater than 2.0°F (or 1.0°C), replace the probe.

Pull grab sample from the SPDES Permit approved sample point.  Place 
in a clean glass beaker and place on a stir plate.  Submerge the probe in 
the sample to be tested while stirring it gently.

While in pH measurement mode, press and hold the MODE button until 
CAL is displayed on the lower LCD.

Release the button.  The LCD will display pH 7.01 USE.

For the required two-point calibration, place the probe in pH 7.01 buffer 
solution in a clean beaker while stiring gently on a stir plate.

The meter will recognide the buffer value and then display pH 4.01 USE.

Press the MODE button again to show the current buffer set.  Choose 
"pH 7.01 BUFF" for 4.01/7.01/10.01 buffer set.

Record the pH taken with the calibrated 
meter.

Press SET/HOLD to change the buffer set if needed.  Then press MODE 
to return to normal pH mode.

Record when probes are replaced in 
logbook.

If probe has been left dry, soak in a storage or pH 7 solution at least one 
hour to reactivate it.

Record date and time sample was taken.

While in pH measurement mode, press and hold the MODE button until 
TEMP and the current temperature units are displayed on the lower 
LCD.  You want to choose TEMP°F

Record pH calibration was completed.

Procedure Data Recorded

Device Name Common Name Description Setpoint 

Temperature/pH Meter Temperature/pH Meter Hanna Instruments Model HI991301 
pH/EC/TDS/Temperature Portable Meter N/A

Task pH Calibration Note:  EPA-Methods for Chemical Analysis of Water and Wastes (Method 150.1).  
Calibration- "7.2 - Each instrument/electrode system must be calibrated at a 
minimum of two points that bracket the expected pH of the samples and are 
approximately three pH units or more apart." ( p. 150.1-2) Frequency Weekly prior to measurement of SPDES 

required effluent grab sample.



 

The information in boxes below is kept in the calibration log book in the lab.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Set meter to slope calculated and calibrate to 
1 mL standard solution.

Record sample residual chlorine 
concentration in ppm.

Rinse and dry the probe, place the probe in a beaker containing the 1 
ppm Standardizing Solution mentioned in number 10 above.

Remove the probe and add 10 mL of chlorine water to the beaker.  Stir 
gently for two minutes to allow complete reaction.

Place probe into the solution and wait for a stable reading.

The difference between the first and second reading is the slope of the 
electrode.  The slope should be in the range of 26-30 mV/decade.  If the 
slope is not within this range, refer to the trouble shooting section of the 
Users Guide.

Rinse and dry probe.

Pipet 1 mL of residual chlorine standard, 1 mL of acid reagent, and 1 mL 
od iodide reagent into a 150 mL beaker.  Add no water.  Mix thoroughly 
and allow to stand for two minutes.
Add 99 mL of distilled water and mix thoroughly.  Never store this 
solution more than one day.  This is the Standardizing Solution.

Set the slope of the meter to the slope value determined earlier.

Wait for a stable reading, then calibrate the meter to display the value of 
the standard (1 ppm) as described in the meter user guide.

Remove the probe from solution and dry.

Transfer 100 mL of sample water to a 150 mL beaker.  Add 1 mL of acid 
reagent and 1 mL of iodide reagent, mix thoroughly and let stand two 
minutes.
Place electrode in sample solution solution so that the reference element 
is submerged and wait for a stable reading.

Add 1 mL of chlorine water to the beaker and stir gently for two minutes 
to allow complete reaction.  Turn on meter and set to mV mode.

Calculate slope (second reading minus 
the first).

Rinse electrode with distilled water and dry, then place in to solution in 
step 3, making sure the reference element is submerged.  Do not stir.  
When a stable mV reading is displayed, record the electrode potential in 
millivolts.

Is slope between 26-30 mV/decade?  If 
yes, procede.

Prepare chlorine water by diluting 1 mL of Clorox to 500 mL of distilled 
water and mix throroughly.

Millivolt reading of the first (low 
concentration) solution.

Measure slope - place 100 mL of distoilled water into a 150 mL beaker.  
Add 1 mL of iodide reagent and 1 mL of acid reagent.

Millivolt reading of the second (high 
concentration) solution.

Procedure Data Recorded

Device Name Common Name Description Setpoint 

Residual Chlorine Meter Residual Chlorine Meter Thermal Orion 4-Star Meter N/A

Task Meter Calibration and Sample Analysis.

Frequency Monthly prior to measurement of SPDES 
required effluent grab sample.



 

1

2

3
Insure there are no taps in water line between meter and backflow 
preventer.

No taps in water line between meter and 
backflow preventer?

Record date of inspection.

Observe if any leakage is coming from backflow preventer.

Backflow Preventer leaking?

Backflow is free from obstructions in front of unit.

Backflow Preventer free of obstructions?

Procedure Data Recorded

Device Name Common Name Description Setpoint 

Backflow Preventer Backflow Preventer City Water Back Flow Preventer N/A

Task Function Test

Frequency Quarterly
Note:  Must be certified annually by licensed plumber.
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System Description and Operation 

1.1 System Expansion Overview 

The existing system is responsible for pumping water from various extraction wells on the site and 

processing it in the treatment building. The system was expanded to remove water from three below 

grade vaults at the Metaullics building adjacent to the treatment plant. An outdoor sump was built, and 

pumps were installed in the 3 vaults to pump into this new sump. Water is then pumped from the sump 

to a new equalization tank installed in the treatment building. Then it is filtered by new bag filters 

before being pumped into the existing equalization tank, where it joins water from the extraction wells. 

1.2 Sump Control Panel (SCP) 

A new panel was built and installed outside the Metaullics building. It houses the motor starters for 5 of 

the new pumps, level indicators, flow totalizers, hand/off/auto switches, and other controls equipment 

for most of the system expansion. 

1.3 Main Control Panel Modifications 

The PLC in the main control panel had a spare input card removed and replaced with an Analog Input 

card to make room for all the new analog signals that would be coming from the Sump Control Panel 

1.4 Vault Section 

1.4.1 Vault Level Transmitters 

Each vault has a level transmitter that is used for monitoring of the water level. There is a level indicator 

for each vault in the SCP. The signal is also transmitted to the PLC in the main treatment building for 

monitoring 

1.4.2 Vault Flow Totalizers 

Each vault has a flow meter that is used for monitoring the flow total. There is a flow total indicator for 

each vault in the SCP. The signal is also transmitted to the PLC in the main treatment building for 

monitoring. 

1.4.3 Vault Pumps P-001 / P-002 / P-003 

The pumps in the vault are submersible sump pumps with integrated float switches that control starting 

and stopping of the pump  

1.4.3.1 Off / Auto Switch 

There is an Off / Auto switch for each of the 3 vault pumps. The Off / Auto switch is used to control the 

motor starter in the SCP. In the Off position the starter is de-energized and no power is passed to the 

pump. In the Auto position the starter is energized and power is passed to the pump. The float switch in 
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the pump will start and stop the pump. However if the LSHH in the outdoor sump is active, then the 

starters will be de-energized and the vault pumps will not be able to run. 

1.4.3.2 Pump Run Status 

There is a current sensing device on each of the 3 vault sumps which are wired to the PLC for status 

monitoring. Pump runtime is shown on the Vault Details screen, and a trend showing on/off cycles is 

also on the Vault Details screen. 

1.4.4 T-001 Sump 

The water from the vaults is pumped into consolidation sump T-001 outside of the Metaullics building. 

This sump has a level controller, 2 pumps, and a high high level switch to prevent over-filling from the 

vault sumps 

1.4.5 Level Transmitter / Controller 

There is a level transmitter in the sump, and a level controller in the SCP. This controller operates the 

pumps in a Lead / Lag manner. The level is also transmitted to the PLC in the main building for 

monitoring. When the level rises above SP1 the Lead Pump will start. When the level falls by DB1 

amount the Lead Pump will stop. When the level rises above SP2 the Lag pump will start. When the level 

falls by DB2 amount the Lag Pump will stop. 

1.4.6 LSHH Interlock 

There is a High High Level Switch in the sump that will prevent the vault sumps from operating when it is 

active. It is set above the level of the lag start setpoint so it will only become active in the event there is 

a lead and lag pump failure. 

1.4.7 Pumps P-004 / P-005 

Pumps P-004 and P-005 are submersible sump pumps installed in the outdoor sump. They are controlled 

by the level controller in the SCP. They operate in a Lead / Lag manner based on the setpoints entered 

into the Level Controller. 

1.4.7.1. Hand / Off / Auto Switches 

Pumps P-004 and P-005 have standard HOA switches to control the motor starters. In the Hand position 

they run all the time, in the Off position they are off, and in the Auto position the level controller runs 

the pumps.  

1.5. Treatment building section 

The water from the outdoor sump is sent to T-002 for equalization before it is sent through the bag 

filters and onto the existing treatment process. 
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1.5.1. Incoming Flow Meter 

A new flow meter was installed and wired to the PLC to record the incoming flow from the outdoor 

sump. This value is totaled daily and displayed on the Flow Totals screen. 

1.5.2. T-002 EQ tank 

T-002 is a newly installed tank where water from the outdoor sump is sent. It holds the water before 

being filtered and sent to the existing treatment process 

1.5.2.1 LSHH Interlock 

There is a high high level switch in T-002 that is wired to the PLC. The PLC then activates an output to 

inhibit pumps P-004 and P-005 if the level is T-002 is too high. 

1.5.3. Level Transmitter 

There is a level transmitter installed in this tank that is wired to the PLC. The PLC uses this value to 

control the pumps in a Lead Lag manner. 

1.5.4. Pumps P-006  P-007 

Pumps P-006 and P-007 pump water from T-002 thru the bag filters then into T-801 

1.5.4.1. Hand / Off / Auto switches 

Each pump has a Hand/Off/Auto switch on the MCC bucket that can be used to control the pump. If the 

switch is in the Hand position the pump will turn on. If the switch is in Off position the pump will turn 

off. If the switch is in the Auto position the PLC will control the pump. 

1.5.4.2. Lead Lag configuration 

A pump can be assigned Lead or Lag status using pushbuttons on the P-006/7 Details screen. The other 

pump is automatically assigned the opposite status. If 1 pump is in Automatic and 1 pump is in Manual, 

the pump in Automatic is always the lead pump. This ensures there will always be a lead pump available 

to run. Automatic Lead Lag Selection can be turned on from the P-006/7 Details screen. If Automatic 

Lead Lag Selection is on, and both pumps are in Automatic mode, the PLC will assign Lead status in an 

alternating fashion. With Automatic Lead Lag selection active, when the water level in T-002 falls below 

the Pump Stop Setpoint, the Lead pump will turn off, then become the Lag pump, and the Lag pump will 

become the Lead pump. To turn off Automatic Lead Lag selection the operator needs to press one of the 

Lead or Lag buttons on the P-006/7 Details screen. This will assign the selected status to the selected 

pump and turn off Automatic Lead Lag selection. E.G., if Automatic Lead Lag selection is active and P-

006 is currently the lead pump, the operator can press the P-006 Lead pushbutton to keep Lead status 

assigned to P-006 and turn off Automatic Lead Lag selection.  
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1.5.5. Bag Filters 

There are two (2) parallel banks of bag filters, each consisting of a pair of bag filters in a parallel 

configuration (BF-001/BF-002 and BF-003/BF-004) 

1.5.5.1. PI 212 / PI 218 / DPI 212 

There are 2 pressure transmitters installed, one before and one after the bag filters. The PLC calculates 

the Differential pressure. This is displayed on the Bag Filters Details screen.  

1.5.5.2. MOV 1001 MOV 1002 

There are 2 motorized valves that control which pair of bag filters is active. These valves are dual ended 

solenoid valves. There is an output from the PLC that controls a relay for each valve. The valve and relay 

are wired so one solenoid coil is always receiving power. 

1.5.5.3. Active and Standby groups 

The operator can select which group of bag filters is active, and which group is in standby. If DPI-212 

High alarm is triggered, the PLC will swap the currently active and standby filters, and display an alarm 

on the screen that the operator must reset after changing the full bag filer. Once the alarm is reset, the 

PLC will re-enable the auto changeover so it can happen next time the High alarm is triggers. 

There are also manual open and close override buttons for each valve on the Bag filters Details screen. 

This will allow the operator to have full control over each valve for maintenance needs. 

 

1.6 Auto Dialer Alarms 

The following alarms have been added to the Auto Dialer Output Ch 6 Treatment Plant Aux System 

Failure 

LAHH-200, LAHH-201, LAHH-202 (Level in Metaullic Vaults) 

LAHH-203 (T-001 Level) 

LIC-207 High-High Level Alarm (T-002 Level) 

DPI-212 High-High Level Alarm (Bag Filter DP) 

Heat Trace Fault Alarm 



 

PARSONS 

 

 

SECTION 2 

SCADA SCREENS 

  



 

 

Existing overview with insert in top left corner for new equipment 

  



 

New screen showing the 3 vaults, and TK-01 

Pumps 1-3 will animate based on pump status. 

Black area in the vaults and tk01 sump have a water graphic that will animate based on water level reading similar to existing graphics 

  



 

 

New screen for TK-02. Based on existing graphics for other tanks. 

 



 

New screen for pumps 006 and 007. Based on existing pump screens 



 

 

New graphic for bag filters. 

  

Says “Is Active”  

or “Is Standby” 
Says “Auto” 

Or “Man Open” 

Or “Man Closed” 

Based on pushbuttons 

 

Open and Closed text appears 

based on limit switches 

Valve color changes based on 

output status (on=green, off=red) 

Warning appears when a high 

psi alarm occurs. 

Operator must press Reset 

button after changing filters to 

allow another auto switch to 

happen 



 New side screen showing all the new equipment. 



 

PARSONS 

 

 

SECTION 3 

PLC PROGRAM 

  



Sanborn_GRP - Tag Listing  Page 1
Sanborn_GRP (Controller) 5/29/2012 2:22:46 PM

C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

Name Value Data Type Scope
Active_Msg 11 DINT MainProgram

Active_Msg - MainProgram/Read_Write_Radio - *29(MOV), *30(MOV), *31(MOV), *32(MOV), *33(MOV), *34(MOV), *35(MOV), *36(MOV), *37(MOV), *38(MOV), *39(MOV), *4(MOV), *40(MOV), *41(MOV), *42(MOV), *43(MOV), *44(MOV), *45(MOV), *46(MOV),
 *47(MOV), *48(MOV), *49(MOV), *50(MOV), *51(MOV), 10(EQU), 11(EQU), 12(EQU), 13(EQU), 14(EQU), 15(EQU), 16(EQU), 17(EQU), 18(EQU), 19(EQU), 20(EQU), 21(EQU), 22(EQU), 23(EQU), 24(EQU), 25(EQU), 26(EQU), 27(EQU), 29(EQU), 30(EQU), 31(EQU),
 32(EQU), 33(EQU), 34(EQU), 35(EQU), 36(EQU), 37(EQU), 38(EQU), 39(EQU), 40(EQU), 41(EQU), 42(EQU), 43(EQU), 44(EQU), 45(EQU), 46(EQU), 47(EQU), 48(EQU), 49(EQU), 5(EQU), 50(EQU), 51(EQU), 6(EQU), 7(EQU), 8(EQU), 9(EQU)

AI_Card_Data 8661 INT MainProgram
AI_Card_Data - MainProgram/AI_Handler - *0(SBR), 1(MOV), 2(LES), 3(GRT), 5(CPT)
AI_Card_Data - MainProgram/AI_Handler_2 - *0(SBR), 1(MOV)

AI_Card_Fault 0 BOOL MainProgram
AI_Card_Fault - MainProgram/AI_Handler - *0(SBR), 0(XIC)
AI_Card_Fault - MainProgram/AI_Handler_2 - *0(SBR), 0(XIC)

AI_DS AI_DS MainProgram
AI_DS - MainProgram/AI_Handler - *0(SBR), 2(RET), 3(RET), 4(RET), 7(RET)
AI_DS - MainProgram/AI_Handler_2 - *0(SBR), 6(RET)
AI_DS.B - MainProgram/AI_Handler_2 - 2(CPT)
AI_DS.Eng_Max - MainProgram/AI_Handler - 3(MOV), 5(CPT)
AI_DS.Eng_Max - MainProgram/AI_Handler_2 - 4(GRT), 4(MOV)
AI_DS.Eng_Min - MainProgram/AI_Handler - 2(MOV), 5(CPT)
AI_DS.Eng_Min - MainProgram/AI_Handler_2 - 3(LES), 3(MOV)
AI_DS.Fault - MainProgram/AI_Handler - *0(OTE)
AI_DS.Fault - MainProgram/AI_Handler_2 - *0(OTE)
AI_DS.Limit_Scaling - MainProgram/AI_Handler - 2(XIC), 3(XIC)
AI_DS.Limit_Scaling - MainProgram/AI_Handler_2 - 3(XIC), 4(XIC)
AI_DS.M - MainProgram/AI_Handler_2 - 2(CPT)
AI_DS.PV - MainProgram/AI_Handler - *2(MOV), *3(MOV), *4(MOV), *5(CPT), *6(CPT), *6(TRN), 6(CPT), 6(TRN)
AI_DS.PV - MainProgram/AI_Handler_2 - *2(CPT), *3(MOV), *4(MOV), *5(CPT), *5(TRN), 3(LES), 4(GRT), 5(CPT), 5(TRN)
AI_DS.Raw_Input - MainProgram/AI_Handler - *1(MOV)
AI_DS.Raw_Input - MainProgram/AI_Handler_2 - *1(MOV), 2(CPT)
AI_DS.Raw_Max - MainProgram/AI_Handler - 3(GRT), 4(EQU), 5(CPT)
AI_DS.Raw_Min - MainProgram/AI_Handler - 2(LES), 4(EQU), 5(CPT)

Autodialer_CR_2 0 BOOL Sanborn_GRP
Air Stripper Failure
AliasFor: Local:4:O.Data.2
Base Tag: Local:4:O.Data.2
Autodialer_CR_2 - MainProgram/Alarms_AutoDialer - *6(OTE)

Autodialer_CR_4 0 BOOL Sanborn_GRP
Air Stripper Operator Alarm
AliasFor: Local:4:O.Data.3
Base Tag: Local:4:O.Data.3
Autodialer_CR_4 - MainProgram/Alarms_AutoDialer - *7(OTE)

Autodialer_CR_5 0 BOOL Sanborn_GRP
Ground Water Operator Alarm
AliasFor: Local:4:O.Data.4
Base Tag: Local:4:O.Data.4
Autodialer_CR_5 - MainProgram/Alarms_AutoDialer - *10(OTU), *9(OTL)

Autodialer_CR_5_Latch 0 BOOL Sanborn_GRP
Autodialer_CR_5_Latch - MainProgram/Alarms_AutoDialer - *8(OTE), 10(XIO), 9(XIC)

Autodialer_CR_5_Unlatch_Timer TIMER Sanborn_GRP
Autodialer_CR_5_Unlatch_Timer - MainProgram/Alarms_AutoDialer - *10(TON)
Autodialer_CR_5_Unlatch_Timer.DN - MainProgram/Alarms_AutoDialer - 10(XIC)

Autodialer_CR_6 0 BOOL Sanborn_GRP
Treatment Plant Aux. System Failure
AliasFor: Local:4:O.Data.5
Base Tag: Local:4:O.Data.5
Autodialer_CR_6 - MainProgram/Alarms_AutoDialer - *13(OTE)

Autodialer_CR_8 1 BOOL Sanborn_GRP
Power Failure
AliasFor: Local:4:O.Data.6
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Autodialer_CR_8 (Continued)
Base Tag: Local:4:O.Data.6
Autodialer_CR_8 - MainProgram/Alarms_AutoDialer - *16(OTE)

B_801_Failure_Timer TIMER MainProgram
B_801_Failure_Timer - MainProgram/Air_Stripper - *1(TON)
B_801_Failure_Timer.DN - MainProgram/Air_Stripper - 1(XIC)

B_801_Reset_Failure 0 BOOL Sanborn_GRP
B_801_Reset_Failure - MainProgram/Air_Stripper - *3(OTU), 2(XIC), 3(XIC)

B_801A_Failure 0 BOOL Sanborn_GRP
B_801A_Failure - MainProgram/Air_Stripper - *1(OTL), *2(OTU)
B_801A_Failure - MainProgram/Alarms_AutoDialer - 6(XIC)

B_801A_PLC_Manual_Start 1 BOOL Sanborn_GRP
B_801A_PLC_Manual_Start - MainProgram/Air_Stripper - 0(XIC)

B_801A_Start_CR 1 BOOL Sanborn_GRP
AliasFor: Local:7:O.Data.0
Base Tag: Local:7:O.Data.0
B_801A_Start_CR - MainProgram/Air_Stripper - *0(OTE), 1(XIC)

B_801A_Status 1 BOOL Sanborn_GRP
AliasFor: Local:5:I.Data.0
Base Tag: Local:5:I.Data.0
B_801A_Status - MainProgram/Air_Stripper - 1(XIO)
B_801A_Status - MainProgram/Alarms_AutoDialer - 1(XIC)
B_801A_Status - MainProgram/T801_P803 - 27(XIC), 33(XIC)

BatteryFaultBit 0 DINT MainProgram
BatteryFaultBit - MainProgram/MainRoutine - *11(MVM), 11(NEQ)

BatteryFaultMask 1024 DINT MainProgram
BatteryFaultMask - MainProgram/MainRoutine - 11(MVM)

BF_Group_1_Is_Active 1 BOOL Sanborn_GRP
BF_Group_1_Is_Active - MainProgram/Bag_Filters - *5(OTL), *6(OTU), *7(OTU), *8(OTL), 12(XIC), 3(XIC), 4(XIO), 9(XIC)

BF_Group_1_Is_Standby 0 BOOL Sanborn_GRP
BF_Group_1_Is_Standby - MainProgram/Bag_Filters - *5(OTU), *6(OTL), *7(OTL), *8(OTU)

BF_Group_1_Set_As_Active 0 BOOL Sanborn_GRP
BF_Group_1_Set_As_Active - MainProgram/Bag_Filters - *4(OTL), *5(OTU), 4(XIO), 5(XIC)

BF_Group_1_Set_As_Standby 0 BOOL Sanborn_GRP
BF_Group_1_Set_As_Standby - MainProgram/Bag_Filters - *6(OTU), 6(XIC)

BF_Group_2_Is_Active 0 BOOL Sanborn_GRP
BF_Group_2_Is_Active - MainProgram/Bag_Filters - *5(OTU), *6(OTL), *7(OTL), *8(OTU), 10(XIC), 11(XIC), 4(XIC), 4(XIO)

BF_Group_2_Is_Standby 1 BOOL Sanborn_GRP
BF_Group_2_Is_Standby - MainProgram/Bag_Filters - *5(OTL), *6(OTU), *7(OTU), *8(OTL)

BF_Group_2_Set_As_Active 0 BOOL Sanborn_GRP
BF_Group_2_Set_As_Active - MainProgram/Bag_Filters - *3(OTL), *7(OTU), 4(XIO), 7(XIC)

BF_Group_2_Set_As_Standby 0 BOOL Sanborn_GRP
BF_Group_2_Set_As_Standby - MainProgram/Bag_Filters - *8(OTU), 8(XIC)

Containment_Sump_High_Delay TIMER Sanborn_GRP
Containment_Sump_High_Delay - MainProgram/Alarms_AutoDialer - *14(TON)
Containment_Sump_High_Delay.DN - MainProgram/Alarms_AutoDialer - 14(XIC)

Containment_Sump_High_Level 0 BOOL Sanborn_GRP
Containment_Sump_High_Level - MainProgram/Alarms_AutoDialer - *14(OTL), *15(OTU), 13(XIC)
Containment_Sump_High_Level - MainProgram/S_801A_P805 - 25(XIO), 31(XIO)
Containment_Sump_High_Level - MainProgram/T801_P803 - 27(XIO), 33(XIO)
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Containment_Sump_High_Level (Continued)
Containment_Sump_High_Level - MainProgram/T802_P810 - 25(XIO), 31(XIO)
Containment_Sump_High_Level - MainProgram/TK002_P06_P07 - 23(XIO), 29(XIO)

DPI_212 AI_DS Sanborn_GRP
DPI_212.Fault - MainProgram/Buffer_Inputs - *31(OTE)
DPI_212.PV - MainProgram/Buffer_Inputs - *30(SUB), 32(ALMA)

DPI_212_Alarm ALARM_ANALOG Sanborn_GRP
DPI_212_Alarm - MainProgram/Buffer_Inputs - *32(ALMA)
DPI_212_Alarm.HHInAlarm - MainProgram/Alarms_AutoDialer - 13(XIC)
DPI_212_Alarm.HInAlarm - MainProgram/Bag_Filters - 0(XIC), 2(XIO)

DPI_212_Auto_Change_Ack 0 BOOL Sanborn_GRP
Set to 1 by HMI once operator has changed bags they press this button to ack the auto switch over
DPI_212_Auto_Change_Ack - MainProgram/Bag_Filters - *2(OTU), 2(XIC)

DPI_212_Change_Bag_Auto 0 BOOL Sanborn_GRP
DPI_212_Change_Bag_Auto - MainProgram/Bag_Filters - *1(OTE), 3(XIC), 4(XIC)

DPI_212_High_Alarm_Latch 0 BOOL Sanborn_GRP
DPI_212_High_Alarm_Latch - MainProgram/Bag_Filters - *0(OTL), *2(OTU), 1(XIC)

DPI_212_into_alarm_ONS 0 BOOL Sanborn_GRP
DPI_212_into_alarm_ONS - MainProgram/Bag_Filters - *1(ONS)

End_Of_MSG_Rung_ONS 1 BOOL MainProgram
End_Of_MSG_Rung_ONS - MainProgram/Read_Write_Radio - *28(ONS)

FIQ_200 AI_DS Sanborn_GRP
FIQ_200 - MainProgram/Buffer_Inputs - *24(JSR), 24(JSR)
FIQ_200.PV - MainProgram/Buffer_Inputs - 25(ALMA)
FIQ_200.PV - Totalizer_Prgm/Totalizers - 2-A1(IREF,FIQ_200.pv), 2-C1(TOT,FIQ_200_Manual_Total.In), 2-C2(TOT,FIQ_200_Daily_Total.In)

FIQ_200_Alarm ALARM_ANALOG Sanborn_GRP
FIQ_200_Alarm - MainProgram/Buffer_Inputs - *25(ALMA)

FIQ_200_Daily_Total TOTALIZER Sanborn_GRP
FIQ_200_Daily_Total - Totalizer_Prgm/Totalizers - *2-A1(IREF,FIQ_200.pv), *2-B3(IREF,0), *2-B3(IREF,0), *2-B3(IREF,1), *2-B3(IREF,1), *2-B3(IREF,FIQ_200_Reset_Daily_Total), *2-C2(TOT,FIQ_200_Daily_Total), *2-D3(OREF,FIQ_200_Daily_Total_Reset_Done)

FIQ_200_Daily_Total_Last_Reset DINT[7] Sanborn_GRP
FIQ_200_Daily_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *5(COP)
FIQ_200_Daily_Total_Last_Reset[2] - Totalizer_Prgm/Totalizers_LL - 6(NEQ)

FIQ_200_Daily_Total_Reset_Done 0 BOOL Sanborn_GRP
FIQ_200_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers - *2-D3(OREF,FIQ_200_Daily_Total_Reset_Done), 2-C2(TOT,FIQ_200_Daily_Total.ProgResetDone)
FIQ_200_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 5(XIC)

FIQ_200_Manual_Total TOTALIZER Sanborn_GRP
FIQ_200_Manual_Total - Totalizer_Prgm/Totalizers - *2-A1(IREF,FIQ_200.pv), *2-B1(IREF,0), *2-B1(IREF,0), *2-B1(IREF,1), *2-B1(IREF,1), *2-B2(IREF,FIQ_200_Reset_Manual_Total), *2-C1(TOT,FIQ_200_Manual_Total), *2-D2(OREF,FIq_200_Manual_Total_Reset_Done)

FIQ_200_Manual_Total_Last_Reset DINT[7] Sanborn_GRP
FIQ_200_Manual_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *4(COP)

FIq_200_Manual_Total_Reset_Done 0 BOOL Sanborn_GRP
FIq_200_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers - *2-D2(OREF,FIq_200_Manual_Total_Reset_Done), 2-C1(TOT,FIQ_200_Manual_Total.ProgResetDone)
FIq_200_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 4(XIC)

FIQ_200_Reset_Daily_Total 0 BOOL Sanborn_GRP
FIQ_200_Reset_Daily_Total - Totalizer_Prgm/Totalizers - 2-B3(IREF,FIQ_200_Reset_Daily_Total), 2-C2(TOT,FIQ_200_Daily_Total.ProgResetReq)
FIQ_200_Reset_Daily_Total - Totalizer_Prgm/Totalizers_LL - *6(OTE)

FIQ_200_Reset_Manual_Total 0 BOOL Sanborn_GRP
FIQ_200_Reset_Manual_Total - Totalizer_Prgm/Totalizers - 2-B2(IREF,FIQ_200_Reset_Manual_Total), 2-C1(TOT,FIQ_200_Manual_Total.ProgResetReq)
FIQ_200_Reset_Manual_Total - Totalizer_Prgm/Totalizers_LL - *4(OTU)

FIQ_200_Total_Daily_Reset_Done_ONS 0 BOOL Sanborn_GRP
FIQ_200_Total_Daily_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *5(ONS)
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FIQ_201 AI_DS Sanborn_GRP
FIQ_201 - MainProgram/Buffer_Inputs - *26(JSR), 26(JSR)
FIQ_201.PV - MainProgram/Buffer_Inputs - 27(ALMA)
FIQ_201.PV - Totalizer_Prgm/Totalizers - 3-A1(IREF,FIQ_201.PV), 3-C1(TOT,FIQ_201_Manual_Total.In), 3-C2(TOT,FIQ_201_Daily_Total.In)

FIQ_201_Alarm ALARM_ANALOG Sanborn_GRP
FIQ_201_Alarm - MainProgram/Buffer_Inputs - *27(ALMA)

FIQ_201_Daily_Total TOTALIZER Sanborn_GRP
FIQ_201_Daily_Total - Totalizer_Prgm/Totalizers - *3-A1(IREF,FIQ_201.PV), *3-B3(IREF,0), *3-B3(IREF,0), *3-B3(IREF,1), *3-B3(IREF,1), *3-B3(IREF,FIQ_201_Reset_Daily_Total), *3-C2(TOT,FIQ_201_Daily_Total), *3-D3(OREF,FIQ_201_Daily_Total_Reset_Done)

FIQ_201_Daily_Total_Last_Reset DINT[7] Sanborn_GRP
FIQ_201_Daily_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *8(COP)
FIQ_201_Daily_Total_Last_Reset[2] - Totalizer_Prgm/Totalizers_LL - 9(NEQ)

FIQ_201_Daily_Total_Reset_Done 0 BOOL Sanborn_GRP
FIQ_201_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers - *3-D3(OREF,FIQ_201_Daily_Total_Reset_Done), 3-C2(TOT,FIQ_201_Daily_Total.ProgResetDone)
FIQ_201_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 8(XIC)

FIQ_201_Manual_Total TOTALIZER Sanborn_GRP
FIQ_201_Manual_Total - Totalizer_Prgm/Totalizers - *3-A1(IREF,FIQ_201.PV), *3-B1(IREF,0), *3-B1(IREF,0), *3-B1(IREF,1), *3-B1(IREF,1), *3-B2(IREF,FIQ_201_Reset_Manual_Total), *3-C1(TOT,FIQ_201_Manual_Total),
 *3-D2(OREF,FIQ_201_Manual_Total_Reset_Done)

FIQ_201_Manual_Total_Last_Reset DINT[7] Sanborn_GRP
FIQ_201_Manual_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *7(COP)

FIQ_201_Manual_Total_Reset_Done 0 BOOL Sanborn_GRP
FIQ_201_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers - *3-D2(OREF,FIQ_201_Manual_Total_Reset_Done), 3-C1(TOT,FIQ_201_Manual_Total.ProgResetDone)
FIQ_201_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 7(XIC)

FIQ_201_Reset_Daily_Total 0 BOOL Sanborn_GRP
FIQ_201_Reset_Daily_Total - Totalizer_Prgm/Totalizers - 3-B3(IREF,FIQ_201_Reset_Daily_Total), 3-C2(TOT,FIQ_201_Daily_Total.ProgResetReq)
FIQ_201_Reset_Daily_Total - Totalizer_Prgm/Totalizers_LL - *9(OTE)

FIQ_201_Reset_Manual_Total 0 BOOL Sanborn_GRP
FIQ_201_Reset_Manual_Total - Totalizer_Prgm/Totalizers - 3-B2(IREF,FIQ_201_Reset_Manual_Total), 3-C1(TOT,FIQ_201_Manual_Total.ProgResetReq)
FIQ_201_Reset_Manual_Total - Totalizer_Prgm/Totalizers_LL - *7(OTU)

FIQ_201_Total_Daily_Reset_Done_ONS 0 BOOL Sanborn_GRP
FIQ_201_Total_Daily_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *8(ONS)

FIQ_202 AI_DS Sanborn_GRP
FIQ_202 - MainProgram/Buffer_Inputs - *28(JSR), 28(JSR)
FIQ_202.PV - MainProgram/Buffer_Inputs - 29(ALMA)
FIQ_202.PV - Totalizer_Prgm/Totalizers - 4-A1(IREF,FIQ_202.PV), 4-C1(TOT,FIQ_202_Manual_Total.In), 4-C2(TOT,FIQ_202_Daily_Total.In)

FIQ_202_Alarm ALARM_ANALOG Sanborn_GRP
FIQ_202_Alarm - MainProgram/Buffer_Inputs - *29(ALMA)

FIQ_202_Daily_Total TOTALIZER Sanborn_GRP
FIQ_202_Daily_Total - Totalizer_Prgm/Totalizers - *4-A1(IREF,FIQ_202.PV), *4-B3(IREF,0), *4-B3(IREF,0), *4-B3(IREF,1), *4-B3(IREF,1), *4-B3(IREF,FIQ_202_Reset_Daily_Total), *4-C2(TOT,FIQ_202_Daily_Total), *4-D3(OREF,FIQ_202_Daily_Total_Reset_Done)

FIQ_202_Daily_Total_Last_Reset DINT[7] Sanborn_GRP
FIQ_202_Daily_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *11(COP)
FIQ_202_Daily_Total_Last_Reset[2] - Totalizer_Prgm/Totalizers_LL - 12(NEQ)

FIQ_202_Daily_Total_Reset_Done 0 BOOL Sanborn_GRP
FIQ_202_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers - *4-D3(OREF,FIQ_202_Daily_Total_Reset_Done), 4-C2(TOT,FIQ_202_Daily_Total.ProgResetDone)
FIQ_202_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 11(XIC)

FIQ_202_Manual_Total TOTALIZER Sanborn_GRP
FIQ_202_Manual_Total - Totalizer_Prgm/Totalizers - *4-A1(IREF,FIQ_202.PV), *4-B1(IREF,1), *4-B1(IREF,1), *4-B2(IREF,0), *4-B2(IREF,0), *4-B2(IREF,FIQ_202_Reset_Manual_Total), *4-C1(TOT,FIQ_202_Manual_Total),
 *4-D2(OREF,FIQ_202_Manual_Total_Reset_Done)

FIQ_202_Manual_Total_Last_Reset DINT[7] Sanborn_GRP
FIQ_202_Manual_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *10(COP)

FIQ_202_Manual_Total_Reset_Done 0 BOOL Sanborn_GRP
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FIQ_202_Manual_Total_Reset_Done (Continued)
FIQ_202_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers - *4-D2(OREF,FIQ_202_Manual_Total_Reset_Done), 4-C1(TOT,FIQ_202_Manual_Total.ProgResetDone)
FIQ_202_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 10(XIC)

FIQ_202_Reset_Daily_Total 0 BOOL Sanborn_GRP
FIQ_202_Reset_Daily_Total - Totalizer_Prgm/Totalizers - 4-B3(IREF,FIQ_202_Reset_Daily_Total), 4-C2(TOT,FIQ_202_Daily_Total.ProgResetReq)
FIQ_202_Reset_Daily_Total - Totalizer_Prgm/Totalizers_LL - *12(OTE)

FIQ_202_Reset_Manual_Total 0 BOOL Sanborn_GRP
FIQ_202_Reset_Manual_Total - Totalizer_Prgm/Totalizers - 4-B2(IREF,FIQ_202_Reset_Manual_Total), 4-C1(TOT,FIQ_202_Manual_Total.ProgResetReq)
FIQ_202_Reset_Manual_Total - Totalizer_Prgm/Totalizers_LL - *10(OTU)

FIQ_202_Total_Daily_Reset_Done_ONS 0 BOOL Sanborn_GRP
FIQ_202_Total_Daily_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *11(ONS)

FIQ_206_Daily_Total TOTALIZER Sanborn_GRP
FIQ_206_Daily_Total - Totalizer_Prgm/Totalizers - *5-B1(IREF,FIT_206.PV), *5-B3(IREF,0), *5-B3(IREF,0), *5-B3(IREF,1), *5-B3(IREF,1), *5-B3(IREF,FIQ_206_Reset_Daily_Total), *5-C2(TOT,FIQ_206_Daily_Total), *5-D3(OREF,FIQ_206_Daily_Total_Reset_Done)

FIQ_206_Daily_Total_Last_Reset DINT[7] Sanborn_GRP
FIQ_206_Daily_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *14(COP)
FIQ_206_Daily_Total_Last_Reset[2] - Totalizer_Prgm/Totalizers_LL - 15(NEQ)

FIQ_206_Daily_Total_Reset_Done 0 BOOL Sanborn_GRP
FIQ_206_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers - *5-D3(OREF,FIQ_206_Daily_Total_Reset_Done), 5-C2(TOT,FIQ_206_Daily_Total.ProgResetDone)
FIQ_206_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 14(XIC)

FIQ_206_Manual_Total TOTALIZER Sanborn_GRP
FIQ_206_Manual_Total - Totalizer_Prgm/Totalizers - *5-B1(IREF,1), *5-B1(IREF,1), *5-B1(IREF,FIT_206.PV), *5-B2(IREF,0), *5-B2(IREF,0), *5-B2(IREF,FIQ_206_Reset_Manual_Total), *5-C1(TOT,FIQ_206_Manual_Total),
 *5-D2(OREF,FIQ_206_Manual_Total_Reset_Done)

FIQ_206_Manual_Total_Last_Reset DINT[7] Sanborn_GRP
FIQ_206_Manual_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *13(COP)

FIQ_206_Manual_Total_Reset_Done 0 BOOL Sanborn_GRP
FIQ_206_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers - *5-D2(OREF,FIQ_206_Manual_Total_Reset_Done), 5-C1(TOT,FIQ_206_Manual_Total.ProgResetDone)
FIQ_206_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 13(XIC)

FIQ_206_Reset_Daily_Total 0 BOOL Sanborn_GRP
FIQ_206_Reset_Daily_Total - Totalizer_Prgm/Totalizers - 5-B3(IREF,FIQ_206_Reset_Daily_Total), 5-C2(TOT,FIQ_206_Daily_Total.ProgResetReq)
FIQ_206_Reset_Daily_Total - Totalizer_Prgm/Totalizers_LL - *15(OTE)

FIQ_206_Reset_Manual_Total 0 BOOL Sanborn_GRP
FIQ_206_Reset_Manual_Total - Totalizer_Prgm/Totalizers - 5-B2(IREF,FIQ_206_Reset_Manual_Total), 5-C1(TOT,FIQ_206_Manual_Total.ProgResetReq)
FIQ_206_Reset_Manual_Total - Totalizer_Prgm/Totalizers_LL - *13(OTU)

FIQ_206_Total_Daily_Reset_Done_ONS 0 BOOL Sanborn_GRP
FIQ_206_Total_Daily_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *14(ONS)

FIT_200_Total_Reset_Done_ONS 0 BOOL Sanborn_GRP
FIT_200_Total_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *4(ONS)

FIT_201_Total_Reset_Done_ONS 0 BOOL Sanborn_GRP
FIT_201_Total_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *7(ONS)

FIT_202_Total_Reset_Done_ONS 0 BOOL Sanborn_GRP
FIT_202_Total_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *10(ONS)

FIT_206 AI_DS Sanborn_GRP
FIT_206 - MainProgram/Buffer_Inputs - *8(JSR), 8(JSR)
FIT_206.PV - MainProgram/Buffer_Inputs - 9(ALMA)
FIT_206.PV - Totalizer_Prgm/Totalizers - 5-B1(IREF,FIT_206.PV), 5-C1(TOT,FIQ_206_Manual_Total.In), 5-C2(TOT,FIQ_206_Daily_Total.In)

FIT_206_Alarm ALARM_ANALOG Sanborn_GRP
FIT_206_Alarm - MainProgram/Buffer_Inputs - *9(ALMA)

FIT_206_Total_Reset_Done_ONS 0 BOOL Sanborn_GRP
FIT_206_Total_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *13(ONS)
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FIT_803 AI_DS Sanborn_GRP
Effluent Pump Flow
FIT_803 - MainProgram/Buffer_Inputs - *6(JSR), 6(JSR)
FIT_803.PV - MainProgram/Buffer_Inputs - 7(ALMA)
FIT_803.PV - MainProgram/Flow_Pulse_Meter - *10(MOV), *9(MOV)
FIT_803.PV - Totalizer_Prgm/Totalizers - 1-A1(IREF,FIT_803.PV), 1-B1(TOT,FIT_803_Manual_Total.In), 1-B2(TOT,FIT_803_Daily_Total.In)

FIT_803_Alarm ALARM_ANALOG Sanborn_GRP
FIT_803_Alarm - MainProgram/Buffer_Inputs - *7(ALMA)

FIT_803_Daily_Total TOTALIZER Sanborn_GRP
FIT_803_Daily_Total - Totalizer_Prgm/Totalizers - *1-A1(IREF,FIT_803.PV), *1-B2(TOT,FIT_803_Daily_Total), *1-B3(IREF,0), *1-B3(IREF,0), *1-B3(IREF,1), *1-B3(IREF,1), *1-B3(IREF,FIT_803_Reset_Daily_Total), *1-D3(OREF,FIT_803_Daily_Total_Reset_Done)

FIT_803_Daily_Total_Last_Reset DINT[7] Sanborn_GRP
FIT_803_Daily_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *2(COP)
FIT_803_Daily_Total_Last_Reset[2] - Totalizer_Prgm/Totalizers_LL - 3(NEQ)

FIT_803_Daily_Total_Last_Reset_2 DINT[7] Sanborn_GRP
FIT_803_Daily_Total_Last_Reset_2 - MainProgram/Flow_Pulse_Meter - *3(COP)
FIT_803_Daily_Total_Last_Reset_2[2] - MainProgram/Flow_Pulse_Meter - 3(NEQ)

FIT_803_Daily_Total_Reset_Done 0 BOOL Sanborn_GRP
Set to 1 when the daily total has finished resetting
FIT_803_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers - *1-D3(OREF,FIT_803_Daily_Total_Reset_Done), 1-B2(TOT,FIT_803_Daily_Total.ProgResetDone)
FIT_803_Daily_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 2(XIC)

FIT_803_Manual_Total TOTALIZER Sanborn_GRP
FIT_803_Manual_Total - Totalizer_Prgm/Totalizers - *1-A1(IREF,FIT_803.PV), *1-B1(IREF,0), *1-B1(IREF,0), *1-B1(IREF,1), *1-B1(IREF,1), *1-B1(TOT,FIT_803_Manual_Total), *1-B2(IREF,FIT_803_Reset_Manual_Total), *1-D1(OREF,FIT_803_Manual_Total_Reset_Done)

FIT_803_Manual_Total_Last_Reset DINT[7] Sanborn_GRP
FIT_803_Manual_Total_Last_Reset - Totalizer_Prgm/Totalizers_LL - *1(COP)

FIT_803_Manual_Total_Last_Reset_2 DINT[7] Sanborn_GRP
FIT_803_Manual_Total_Last_Reset_2 - MainProgram/Flow_Pulse_Meter - *2(COP)

FIT_803_Manual_Total_Reset_Done 0 BOOL Sanborn_GRP
Set to 1 when the manual total has finished resetting
FIT_803_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers - *1-D1(OREF,FIT_803_Manual_Total_Reset_Done), 1-B1(TOT,FIT_803_Manual_Total.ProgResetDone)
FIT_803_Manual_Total_Reset_Done - Totalizer_Prgm/Totalizers_LL - 1(XIC)

FIT_803_Pulse 0 BOOL Sanborn_GRP
this bit is on for 1 scan only when the pulse meter input turns on. Use this bit for counting / totalizing
FIT_803_Pulse - MainProgram/Flow_Pulse_Meter - *0(OTE), 1(XIC), 5(XIC), 8(XIC)

FIT_803_Pulse_Daily_Old_Total 114000.0 REAL Sanborn_GRP
FIT_803_Pulse_Daily_Old_Total - MainProgram/Flow_Pulse_Meter - *3(MOV)

FIT_803_Pulse_Daily_Total 57800.0 REAL Sanborn_GRP
FIT_803_Pulse_Daily_Total - MainProgram/Flow_Pulse_Meter - *1(ADD), *3(MOV), 1(ADD), 3(MOV)

FIT_803_Pulse_Gallons 100 DINT Sanborn_GRP
FIT_803_Pulse_Gallons - MainProgram/Flow_Pulse_Meter - 1(ADD), 6(CPT), 8(CPT)

FIT_803_Pulse_Input_4 0 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.0
Base Tag: Local:2:I.Data.0
FIT_803_Pulse_Input_4 - MainProgram/Flow_Pulse_Meter - 0(XIC)

FIT_803_Pulse_Meter_Flow_Rate_1 99.99334 REAL Sanborn_GRP
FIT_803_Pulse_Meter_Flow_Rate_1 - MainProgram/Flow_Pulse_Meter - *6(CPT), 6(FFL)

FIT_803_Pulse_Meter_Flow_Rate_1_Average 89.99333 REAL Sanborn_GRP
this doesn't work too well. we get 1 pulse once a minute, so we alwyas have 100 gpm, but we are really at like 90-95
FIT_803_Pulse_Meter_Flow_Rate_1_Average - MainProgram/Flow_Pulse_Meter - *6(AVE)

FIT_803_Pulse_Meter_Flow_Rate_2 92.84189 REAL Sanborn_GRP
FIT_803_Pulse_Meter_Flow_Rate_2 - MainProgram/Flow_Pulse_Meter - *8(CPT), 10(MOV), 8(FFL)
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FIT_803_Pulse_Meter_Flow_Rate_2_Average 92.866394 REAL Sanborn_GRP
FIT_803_Pulse_Meter_Flow_Rate_2_Average - MainProgram/Flow_Pulse_Meter - *8(AVE)

FIT_803_Pulse_Old_Total 1200.0 REAL Sanborn_GRP
FIT_803_Pulse_Old_Total - MainProgram/Flow_Pulse_Meter - *2(MOV)

fit_803_pulse_on_total_ONS 0 BOOL Sanborn_GRP
fit_803_pulse_on_total_ONS - MainProgram/Flow_Pulse_Meter - *0(ONS)

FIT_803_Pulse_rate_counter COUNTER Sanborn_GRP
FIT_803_Pulse_rate_counter - MainProgram/Flow_Pulse_Meter - *5(CTU), *6(RES)
FIT_803_Pulse_rate_counter.ACC - MainProgram/Flow_Pulse_Meter - 6(CPT)

FIT_803_pulse_rate_timer TIMER Sanborn_GRP
FIT_803_pulse_rate_timer - MainProgram/Flow_Pulse_Meter - *4(TON), *6(RES)
FIT_803_pulse_rate_timer.ACC - MainProgram/Flow_Pulse_Meter - 6(CPT)
FIT_803_pulse_rate_timer.DN - MainProgram/Flow_Pulse_Meter - 6(XIC)

FIT_803_Pulse_rate_timer_2 TIMER Sanborn_GRP
FIT_803_Pulse_rate_timer_2 - MainProgram/Flow_Pulse_Meter - *7(RTO), *8(RES)
FIT_803_Pulse_rate_timer_2.ACC - MainProgram/Flow_Pulse_Meter - 8(CPT)

FIT_803_Pulse_Total 682300.0 REAL Sanborn_GRP
FIT_803_Pulse_Total - MainProgram/Flow_Pulse_Meter - *1(ADD), *2(MOV), 1(ADD), 2(MOV)

FIT_803_Reset_Daily_Total 0 BOOL Sanborn_GRP
Set to 1 by the plc at 00:01 to reset the daily total
FIT_803_Reset_Daily_Total - Totalizer_Prgm/Totalizers - 1-B2(TOT,FIT_803_Daily_Total.ProgResetReq), 1-B3(IREF,FIT_803_Reset_Daily_Total)
FIT_803_Reset_Daily_Total - Totalizer_Prgm/Totalizers_LL - *3(OTE)

FIT_803_Reset_Manual_Total 0 BOOL Sanborn_GRP
Set to 1 by the SCADA to reset the manual total
FIT_803_Reset_Manual_Total - Totalizer_Prgm/Totalizers - 1-B1(TOT,FIT_803_Manual_Total.ProgResetReq), 1-B2(IREF,FIT_803_Reset_Manual_Total)
FIT_803_Reset_Manual_Total - Totalizer_Prgm/Totalizers_LL - *1(OTU)

FIT_803_Reset_Manual_Total_2 0 BOOL Sanborn_GRP
FIT_803_Reset_Manual_Total_2 - MainProgram/Flow_Pulse_Meter - *2(OTU), 2(XIC)

FIT_803_Total_Daily_Reset_Done_ONS 0 BOOL Totalizer_Prgm
FIT_803_Total_Daily_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *2(ONS)

FIT_803_Total_Reset_Done_ONS 0 BOOL Totalizer_Prgm
FIT_803_Total_Reset_Done_ONS - Totalizer_Prgm/Totalizers_LL - *1(ONS)

fit_flow_rate_1_ave_control CONTROL Sanborn_GRP
fit_flow_rate_1_ave_control - MainProgram/Flow_Pulse_Meter - *6(AVE)

fit_flow_rate_2_ave_control CONTROL Sanborn_GRP
fit_flow_rate_2_ave_control - MainProgram/Flow_Pulse_Meter - *8(AVE)

fit803_flow_rate_1_control CONTROL Sanborn_GRP
fit803_flow_rate_1_control - MainProgram/Flow_Pulse_Meter - *6(FFL), *6(FFU)
fit803_flow_rate_1_control.DN - MainProgram/Flow_Pulse_Meter - 6(XIC)

fit803_flow_rate_1_FIFO REAL[10] Sanborn_GRP
fit803_flow_rate_1_FIFO - MainProgram/Flow_Pulse_Meter - *6(FFL), *6(FFU), 6(AVE)

fit803_flow_rate_2_control CONTROL Sanborn_GRP
fit803_flow_rate_2_control - MainProgram/Flow_Pulse_Meter - *8(FFL), *8(FFU)
fit803_flow_rate_2_control.DN - MainProgram/Flow_Pulse_Meter - 8(XIC)

fit803_flow_rate_2_FIFO REAL[10] Sanborn_GRP
fit803_flow_rate_2_FIFO - MainProgram/Flow_Pulse_Meter - *8(FFL), *8(FFU), 8(AVE)

fit803_junk 92.93825 REAL Sanborn_GRP
fit803_junk - MainProgram/Flow_Pulse_Meter - *6(FFU), *8(FFU)

Heat_Trace_Fault 0 BOOL Sanborn_GRP
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Heat_Trace_Fault (Continued)
AliasFor: Local:2:I.Data.11
Base Tag: Local:2:I.Data.11
Heat_Trace_Fault - MainProgram/Alarms_AutoDialer - 11(XIC)

Heat_Trace_Fault_2 0 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.15
Base Tag: Local:2:I.Data.15
Heat_Trace_Fault_2 - MainProgram/Alarms_AutoDialer - 11(XIC)

Heat_Trace_Fault_Latch 0 BOOL Sanborn_GRP
Heat_Trace_Fault_Latch - MainProgram/Alarms_AutoDialer - *11(OTL), *12(OTU), 13(XIC)

High_Level_Alarm_Timer TIMER MainProgram
High_Level_Alarm_Timer - MainProgram/Alarms_AutoDialer - *2(TON)
High_Level_Alarm_Timer.DN - MainProgram/Alarms_AutoDialer - 2(XIC)

High_Level_Alarms 0 BOOL MainProgram
High_Level_Alarms - MainProgram/Alarms_AutoDialer - *2(OTL), *3(OTU), 3(XIC), 6(XIC)

High_Pressure_Alarm_Timer TIMER MainProgram
High_Pressure_Alarm_Timer - MainProgram/Alarms_AutoDialer - *0(TON)
High_Pressure_Alarm_Timer.DN - MainProgram/Alarms_AutoDialer - 0(XIC)

High_Pressure_Alarms 0 BOOL Sanborn_GRP
High_Pressure_Alarms - MainProgram/Alarms_AutoDialer - *0(OTE), 7(XIC)

LI_200 AI_DS Sanborn_GRP
LI_200 - MainProgram/Buffer_Inputs - *16(JSR), 16(JSR)
LI_200.PV - MainProgram/Buffer_Inputs - 17(ALMA)

LI_200_Alarm ALARM_ANALOG Sanborn_GRP
LI_200_Alarm - MainProgram/Buffer_Inputs - *17(ALMA)
LI_200_Alarm.HHInAlarm - MainProgram/Alarms_AutoDialer - 13(XIC)

LI_201 AI_DS Sanborn_GRP
LI_201 - MainProgram/Buffer_Inputs - *18(JSR), 18(JSR)
LI_201.PV - MainProgram/Buffer_Inputs - 19(ALMA)

LI_201_Alarm ALARM_ANALOG Sanborn_GRP
LI_201_Alarm - MainProgram/Buffer_Inputs - *19(ALMA)
LI_201_Alarm.HHInAlarm - MainProgram/Alarms_AutoDialer - 13(XIC)

LI_202 AI_DS Sanborn_GRP
LI_202 - MainProgram/Buffer_Inputs - *20(JSR), 20(JSR)
LI_202.PV - MainProgram/Buffer_Inputs - 21(ALMA)

LI_202_Alarm ALARM_ANALOG Sanborn_GRP
LI_202_Alarm - MainProgram/Buffer_Inputs - *21(ALMA)
LI_202_Alarm.HHInAlarm - MainProgram/Alarms_AutoDialer - 13(XIC)

LI_203 AI_DS Sanborn_GRP
LI_203 - MainProgram/Buffer_Inputs - *22(JSR), 22(JSR)
LI_203.PV - MainProgram/Buffer_Inputs - 23(ALMA)

LI_203_Alarm ALARM_ANALOG Sanborn_GRP
LI_203_Alarm - MainProgram/Buffer_Inputs - *23(ALMA)
LI_203_Alarm.HHInAlarm - MainProgram/Alarms_AutoDialer - 13(XIC)

LIT_801A AI_DS Sanborn_GRP
S-801A Tank Level
LIT_801A - MainProgram/Buffer_Inputs - *2(JSR), 2(JSR)
LIT_801A.PV - MainProgram/Buffer_Inputs - 3(ALMA)
LIT_801A.PV - MainProgram/S_801A_P805 - 0(GEQ), 1(LES), 2(GEQ), 3(LES)

LIT_801A_Alarm ALARM_ANALOG Sanborn_GRP
LIT_801A_Alarm - MainProgram/Buffer_Inputs - *3(ALMA)
LIT_801A_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 2(XIC)
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LIT_801A_Alarm (Continued)
LIT_801A_Alarm.HInAlarm - MainProgram/S_801A_P805 - 4(XIC), 5(XIO)
LIT_801A_Alarm.LInAlarm - MainProgram/Alarms_AutoDialer - 4(XIC)
LIT_801A_Alarm.LInAlarm - MainProgram/S_801A_P805 - 25(XIO), 31(XIO)

LIT_803 AI_DS Sanborn_GRP
T-801 Tank Level
LIT_803 - MainProgram/Buffer_Inputs - *4(JSR), 4(JSR)
LIT_803.PV - MainProgram/Buffer_Inputs - 5(ALMA)
LIT_803.PV - MainProgram/T801_P803 - 0(GEQ), 1(LES), 2(GEQ), 3(LES)

LIT_803_Alarm ALARM_ANALOG Sanborn_GRP
LIT_803_Alarm - MainProgram/Buffer_Inputs - *5(ALMA)
LIT_803_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 2(XIC)
LIT_803_Alarm.HInAlarm - MainProgram/T801_P803 - 4(XIC), 5(XIO)
LIT_803_Alarm.LInAlarm - MainProgram/Alarms_AutoDialer - 4(XIC)
LIT_803_Alarm.LInAlarm - MainProgram/T801_P803 - 27(XIO), 33(XIO)

LIT_805 AI_DS Sanborn_GRP
T-802 Tank Level
LIT_805 - MainProgram/Buffer_Inputs - *0(JSR), 0(JSR)
LIT_805.PV - MainProgram/Buffer_Inputs - 1(ALMA)
LIT_805.PV - MainProgram/T802_P810 - 0(GEQ), 1(LES), 2(GEQ), 3(LES)

LIT_805_Alarm ALARM_ANALOG Sanborn_GRP
LIT_805_Alarm - MainProgram/Buffer_Inputs - *1(ALMA)
LIT_805_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 2(XIC)
LIT_805_Alarm.HInAlarm - MainProgram/T802_P810 - 4(XIC), 5(XIO)
LIT_805_Alarm.LInAlarm - MainProgram/Alarms_AutoDialer - 4(XIC)
LIT_805_Alarm.LInAlarm - MainProgram/T802_P810 - 25(XIO), 31(XIO)

Local:1:I AB:1769_IF8:I:0 Sanborn_GRP
Local:1:I.Ch0Data - MainProgram/Buffer_Inputs - 0(JSR)
Local:1:I.Ch0Status - MainProgram/Buffer_Inputs - 0(JSR)
Local:1:I.Ch1Data - MainProgram/Buffer_Inputs - 2(JSR)
Local:1:I.Ch1Status - MainProgram/Buffer_Inputs - 2(JSR)
Local:1:I.Ch2Data - MainProgram/Buffer_Inputs - 4(JSR)
Local:1:I.Ch2Status - MainProgram/Buffer_Inputs - 4(JSR)
Local:1:I.Ch3Data - MainProgram/Buffer_Inputs - 6(JSR)
Local:1:I.Ch3Status - MainProgram/Buffer_Inputs - 6(JSR)
Local:1:I.Ch4Data - MainProgram/Buffer_Inputs - 8(JSR)
Local:1:I.Ch4Status - MainProgram/Buffer_Inputs - 8(JSR)
Local:1:I.Ch5Data - MainProgram/Buffer_Inputs - 10(JSR)
Local:1:I.Ch5Status - MainProgram/Buffer_Inputs - 10(JSR)
Local:1:I.Ch6Data - MainProgram/Buffer_Inputs - 12(JSR)
Local:1:I.Ch6Status - MainProgram/Buffer_Inputs - 12(JSR)
Local:1:I.Ch7Data - MainProgram/Buffer_Inputs - 14(JSR)
Local:1:I.Ch7Status - MainProgram/Buffer_Inputs - 14(JSR)

Local:2:I AB:1769_DI16:I:0 Sanborn_GRP

Local:3:I AB:1769_IF8:I:0 Sanborn_GRP
Local:3:I.Ch0Data - MainProgram/Buffer_Inputs - 16(JSR)
Local:3:I.Ch0Status - MainProgram/Buffer_Inputs - 16(JSR)
Local:3:I.Ch1Data - MainProgram/Buffer_Inputs - 18(JSR)
Local:3:I.Ch1Status - MainProgram/Buffer_Inputs - 18(JSR)
Local:3:I.Ch2Data - MainProgram/Buffer_Inputs - 20(JSR)
Local:3:I.Ch2Status - MainProgram/Buffer_Inputs - 20(JSR)
Local:3:I.Ch3Data - MainProgram/Buffer_Inputs - 22(JSR)
Local:3:I.Ch3Status - MainProgram/Buffer_Inputs - 22(JSR)
Local:3:I.Ch4Data - MainProgram/Buffer_Inputs - 24(JSR)
Local:3:I.Ch4Status - MainProgram/Buffer_Inputs - 24(JSR)
Local:3:I.Ch5Data - MainProgram/Buffer_Inputs - 26(JSR)
Local:3:I.Ch5Status - MainProgram/Buffer_Inputs - 26(JSR)
Local:3:I.Ch6Data - MainProgram/Buffer_Inputs - 28(JSR)
Local:3:I.Ch6Status - MainProgram/Buffer_Inputs - 28(JSR)

Local:4:O AB:1769_DO16:O:0 Sanborn_GRP
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Local:4:O (Continued)
CR 2 in Sump Control Panel Inhibit Pumps 4 and 5
Local:4:O.Data.7 - MainProgram/MainRoutine - *24(OTE)

Local:5:I AB:1769_DI16:I:0 Sanborn_GRP

Local:7:O AB:1769_DO8:O:0 Sanborn_GRP

Local:8:O AB:1769_DO8:O:0 Sanborn_GRP

Low_Air_Pressure_B801A 0 BOOL MainProgram
Low_Air_Pressure_B801A - MainProgram/Alarms_AutoDialer - *1(OTE), 6(XIC)

Low_Air_Pressure_B801A_Timer TIMER MainProgram
Low_Air_Pressure_B801A_Timer - MainProgram/Alarms_AutoDialer - *1(TON)
Low_Air_Pressure_B801A_Timer.DN - MainProgram/Alarms_AutoDialer - 1(XIC)

Low_Level_Alarm_Timer TIMER MainProgram
Low_Level_Alarm_Timer - MainProgram/Alarms_AutoDialer - *4(TON)
Low_Level_Alarm_Timer.DN - MainProgram/Alarms_AutoDialer - 4(XIC)

Low_Level_Alarms 0 BOOL MainProgram
Low_Level_Alarms - MainProgram/Alarms_AutoDialer - *4(OTL), *5(OTU), 5(XIC)

LSH_804A 0 BOOL Sanborn_GRP
Containment Sump High Level
AliasFor: Local:2:I.Data.2
Base Tag: Local:2:I.Data.2
LSH_804A - MainProgram/Alarms_AutoDialer - 14(XIC), 15(XIO)

LSH_804B 0 BOOL Sanborn_GRP
Building Sump High Level
AliasFor: Local:2:I.Data.3
Base Tag: Local:2:I.Data.3
LSH_804B - MainProgram/Alarms_AutoDialer - 13(XIC)

LSHH_219 0 BOOL Sanborn_GRP
T801 T-801 High High Level Switch
AliasFor: Local:2:I.Data.14
Base Tag: Local:2:I.Data.14
LSHH_219 - MainProgram/T801_P803 - 6(XIC), 7(XIO)

LSHH_219_Delay TIMER Sanborn_GRP
LSHH_219_Delay - MainProgram/T801_P803 - *6(TON)
LSHH_219_Delay.DN - MainProgram/Alarms_AutoDialer - 13(XIC)
LSHH_219_Delay.DN - MainProgram/T801_P803 - 6(XIC)

LSHH_222 0 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.7
Base Tag: Local:2:I.Data.7
LSHH_222 - MainProgram/MainRoutine - 22(XIC), 23(XIO)

LT_207 AI_DS Sanborn_GRP
LT_207 - MainProgram/Buffer_Inputs - *10(JSR), 10(JSR)
LT_207.PV - MainProgram/Buffer_Inputs - 11(ALMA)
LT_207.PV - MainProgram/TK002_P06_P07 - 0(GEQ), 1(LES), 2(GEQ), 3(LES)

LT_207_Alarm ALARM_ANALOG Sanborn_GRP
LT_207_Alarm - MainProgram/Buffer_Inputs - *11(ALMA)
LT_207_Alarm.HHInAlarm - MainProgram/Alarms_AutoDialer - 13(XIC)

MajorFaultWord 0 DINT Sanborn_GRP
MajorFaultWord - MainProgram/MainRoutine - *12(GSV)

Master_Alarm_Reset 0 BOOL Sanborn_GRP
Master_Alarm_Reset - MainProgram/Air_Stripper - 2(XIC)
Master_Alarm_Reset - MainProgram/Alarms_AutoDialer - 0(XIO), 1(XIO), 12(XIC), 15(XIC), 3(XIC), 5(XIC)
Master_Alarm_Reset - MainProgram/Bag_Filters - 19(XIC)
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Master_Alarm_Reset (Continued)
Master_Alarm_Reset - MainProgram/Extraction_Wells - 12(XIC), 18(XIC), 24(XIC), 30(XIC), 36(XIC), 6(XIC)
Master_Alarm_Reset - MainProgram/MainRoutine - *15(OTU), 15(XIC)
Master_Alarm_Reset - MainProgram/S_801A_P805 - 14(XIC), 16(XIC), 18(XIC)
Master_Alarm_Reset - MainProgram/T801_P803 - 16(XIC), 18(XIC), 20(XIC)
Master_Alarm_Reset - MainProgram/T802_P810 - 14(XIC), 16(XIC), 18(XIC)
Master_Alarm_Reset - MainProgram/TK002_P06_P07 - 12(XIC), 14(XIC), 16(XIC)

Master_Radio Radio_DS Sanborn_GRP
Master_Radio.N7[0] - MainProgram/Read_Write_Radio - *5(MSG), 68(MOV)
Master_Radio.N7[1] - MainProgram/Read_Write_Radio - 68(MOV)
Master_Radio.N7[2] - MainProgram/Read_Write_Radio - 68(MOV)
Master_Radio.Signal_Strength - MainProgram/Read_Write_Radio - *68(MOV)
Master_Radio.Temperature - MainProgram/Read_Write_Radio - *68(MOV)
Master_Radio.Voltage - MainProgram/Read_Write_Radio - *68(MOV)

Master_Radio_Counter_Reset_ONS 1 BOOL MainProgram
Master_Radio_Counter_Reset_ONS - MainProgram/Read_Write_Radio - *55(ONS)

Master_Radio_Error_Counter COUNTER Sanborn_GRP
Master_Radio_Error_Counter - MainProgram/Read_Write_Radio - *54(CTU), *55(RES)

Master_Radio_Msg_Error 0 BOOL Sanborn_GRP
Master_Radio_Msg_Error - MainProgram/Read_Write_Radio - *53(OTE), 54(XIC)

MinorFaultWord 0 DINT Sanborn_GRP
MinorFaultWord - MainProgram/MainRoutine - *11(GSV), 11(MVM)

ModuleFaultWord DINT[10] Sanborn_GRP
ModuleFaultWord[1] - MainProgram/MainRoutine - *13(GSV)
ModuleFaultWord[2] - MainProgram/MainRoutine - *13(GSV)
ModuleFaultWord[3] - MainProgram/MainRoutine - *13(GSV)
ModuleFaultWord[4] - MainProgram/MainRoutine - *13(GSV)
ModuleFaultWord[5] - MainProgram/MainRoutine - *14(GSV)
ModuleFaultWord[6] - MainProgram/MainRoutine - *14(GSV)
ModuleFaultWord[7] - MainProgram/MainRoutine - *14(GSV)
ModuleFaultWord[8] - MainProgram/MainRoutine - *14(GSV)

MSG_01 MESSAGE Sanborn_GRP
Read Master Radio Status
MSG_01 - MainProgram/Read_Write_Radio - *5(MSG)
MSG_01.DN - MainProgram/Read_Write_Radio - 29(XIC), 5(XIC), 55(XIC)
MSG_01.ER - MainProgram/Read_Write_Radio - 29(XIC), 5(XIC), 53(XIC)
MSG_01.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_01.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_02 MESSAGE Sanborn_GRP
Read Slave #11 Radio Status
MSG_02 - MainProgram/Read_Write_Radio - *6(MSG)
MSG_02.DN - MainProgram/Read_Write_Radio - 30(XIC), 6(XIC)
MSG_02.ER - MainProgram/Read_Write_Radio - 30(XIC), 56(XIC), 6(XIC)
MSG_02.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_02.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_03 MESSAGE Sanborn_GRP
Read Slave #11 AI 1
MSG_03 - MainProgram/Read_Write_Radio - *7(MSG)
MSG_03.DN - MainProgram/Read_Write_Radio - 31(XIC), 7(XIC)
MSG_03.ER - MainProgram/Read_Write_Radio - 31(XIC), 56(XIC), 7(XIC)
MSG_03.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_03.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_04 MESSAGE Sanborn_GRP
Read Slave #11 AI 2
MSG_04 - MainProgram/Read_Write_Radio - *8(MSG)
MSG_04.DN - MainProgram/Read_Write_Radio - 32(XIC), 8(XIC)
MSG_04.ER - MainProgram/Read_Write_Radio - 32(XIC), 56(XIC), 8(XIC)
MSG_04.TO - MainProgram/Read_Write_Radio - *3(OTE)
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MSG_04 (Continued)
MSG_04.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_05 MESSAGE Sanborn_GRP
Read Slave #11 DI 1
MSG_05 - MainProgram/Read_Write_Radio - *9(MSG)
MSG_05.DN - MainProgram/Read_Write_Radio - 33(XIC), 9(XIC)
MSG_05.ER - MainProgram/Read_Write_Radio - 33(XIC), 56(XIC), 9(XIC)
MSG_05.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_05.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_06 MESSAGE Sanborn_GRP
Read Slave #11 DI 2
MSG_06 - MainProgram/Read_Write_Radio - *10(MSG)
MSG_06.DN - MainProgram/Read_Write_Radio - 10(XIC), 34(XIC)
MSG_06.ER - MainProgram/Read_Write_Radio - 10(XIC), 34(XIC), 56(XIC)
MSG_06.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_06.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_07 MESSAGE Sanborn_GRP
Write Slave #11 DO 1
MSG_07 - MainProgram/Read_Write_Radio - *11(MSG)
MSG_07.DN - MainProgram/Read_Write_Radio - 11(XIC), 35(XIC)
MSG_07.ER - MainProgram/Read_Write_Radio - 11(XIC), 35(XIC), 56(XIC)
MSG_07.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_07.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_08 MESSAGE Sanborn_GRP
Write Slave #11 DO 2
MSG_08 - MainProgram/Read_Write_Radio - *12(MSG)
MSG_08.DN - MainProgram/Read_Write_Radio - 12(XIC), 36(XIC), 58(XIC)
MSG_08.ER - MainProgram/Read_Write_Radio - 12(XIC), 36(XIC), 56(XIC)
MSG_08.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_08.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_09 MESSAGE Sanborn_GRP
Read Slave #12 Radio Status
MSG_09 - MainProgram/Read_Write_Radio - *13(MSG)
MSG_09.DN - MainProgram/Read_Write_Radio - 13(XIC), 37(XIC)
MSG_09.ER - MainProgram/Read_Write_Radio - 13(XIC), 37(XIC), 59(XIC)
MSG_09.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_09.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_10 MESSAGE Sanborn_GRP
Read Slave #12 AI
MSG_10 - MainProgram/Read_Write_Radio - *14(MSG)
MSG_10.DN - MainProgram/Read_Write_Radio - 14(XIC), 38(XIC)
MSG_10.ER - MainProgram/Read_Write_Radio - 14(XIC), 38(XIC), 59(XIC)
MSG_10.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_10.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_11 MESSAGE Sanborn_GRP
Read Slave #12 DI
MSG_11 - MainProgram/Read_Write_Radio - *15(MSG)
MSG_11.DN - MainProgram/Read_Write_Radio - 15(XIC), 39(XIC)
MSG_11.ER - MainProgram/Read_Write_Radio - 15(XIC), 39(XIC), 59(XIC)
MSG_11.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_11.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_12 MESSAGE Sanborn_GRP
Write Slave #12 DO 1
MSG_12 - MainProgram/Read_Write_Radio - *16(MSG)
MSG_12.DN - MainProgram/Read_Write_Radio - 16(XIC), 40(XIC), 61(XIC)
MSG_12.ER - MainProgram/Read_Write_Radio - 16(XIC), 40(XIC), 59(XIC)
MSG_12.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_12.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_13 MESSAGE Sanborn_GRP
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MSG_13 (Continued)
Read Slave #13 Radio Status
MSG_13 - MainProgram/Read_Write_Radio - *17(MSG)
MSG_13.DN - MainProgram/Read_Write_Radio - 17(XIC), 41(XIC)
MSG_13.ER - MainProgram/Read_Write_Radio - 17(XIC), 41(XIC), 62(XIC)
MSG_13.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_13.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_14 MESSAGE Sanborn_GRP
Read Slave #13 AI
MSG_14 - MainProgram/Read_Write_Radio - *18(MSG)
MSG_14.DN - MainProgram/Read_Write_Radio - 18(XIC), 42(XIC)
MSG_14.ER - MainProgram/Read_Write_Radio - 18(XIC), 42(XIC), 62(XIC)
MSG_14.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_14.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_15 MESSAGE Sanborn_GRP
Read Slave #13 DI
MSG_15 - MainProgram/Read_Write_Radio - *19(MSG)
MSG_15.DN - MainProgram/Read_Write_Radio - 19(XIC), 43(XIC)
MSG_15.ER - MainProgram/Read_Write_Radio - 19(XIC), 43(XIC), 62(XIC)
MSG_15.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_15.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_16 MESSAGE Sanborn_GRP
Write Slave #13 DO 1
MSG_16 - MainProgram/Read_Write_Radio - *20(MSG)
MSG_16.DN - MainProgram/Read_Write_Radio - 20(XIC), 44(XIC), 64(XIC)
MSG_16.ER - MainProgram/Read_Write_Radio - 20(XIC), 44(XIC), 62(XIC)
MSG_16.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_16.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_17 MESSAGE Sanborn_GRP
Read Slave #14 Radio Status
MSG_17 - MainProgram/Read_Write_Radio - *21(MSG)
MSG_17.DN - MainProgram/Read_Write_Radio - 21(XIC), 45(XIC)
MSG_17.ER - MainProgram/Read_Write_Radio - 21(XIC), 45(XIC), 65(XIC)
MSG_17.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_17.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_18 MESSAGE Sanborn_GRP
Read Slave #14 AI 1
MSG_18 - MainProgram/Read_Write_Radio - *22(MSG)
MSG_18.DN - MainProgram/Read_Write_Radio - 22(XIC), 46(XIC)
MSG_18.ER - MainProgram/Read_Write_Radio - 22(XIC), 46(XIC), 65(XIC)
MSG_18.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_18.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_19 MESSAGE Sanborn_GRP
Read Slave #14 AI 2
MSG_19 - MainProgram/Read_Write_Radio - *23(MSG)
MSG_19.DN - MainProgram/Read_Write_Radio - 23(XIC), 47(XIC)
MSG_19.ER - MainProgram/Read_Write_Radio - 23(XIC), 47(XIC), 65(XIC)
MSG_19.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_19.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_20 MESSAGE Sanborn_GRP
Read Slave #14 DI 1
MSG_20 - MainProgram/Read_Write_Radio - *24(MSG)
MSG_20.DN - MainProgram/Read_Write_Radio - 24(XIC), 48(XIC)
MSG_20.ER - MainProgram/Read_Write_Radio - 24(XIC), 48(XIC), 65(XIC)
MSG_20.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_20.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_21 MESSAGE Sanborn_GRP
Read Slave #14 DI 2
MSG_21 - MainProgram/Read_Write_Radio - *25(MSG)
MSG_21.DN - MainProgram/Read_Write_Radio - 25(XIC), 49(XIC)
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MSG_21 (Continued)
MSG_21.ER - MainProgram/Read_Write_Radio - 25(XIC), 49(XIC), 65(XIC)
MSG_21.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_21.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_22 MESSAGE Sanborn_GRP
Write Slave #14 DO 1
MSG_22 - MainProgram/Read_Write_Radio - *26(MSG)
MSG_22.DN - MainProgram/Read_Write_Radio - 26(XIC), 50(XIC)
MSG_22.ER - MainProgram/Read_Write_Radio - 26(XIC), 50(XIC), 65(XIC)
MSG_22.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_22.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

MSG_23 MESSAGE Sanborn_GRP
Write Slave #14 DO 2
MSG_23 - MainProgram/Read_Write_Radio - *27(MSG)
MSG_23.DN - MainProgram/Read_Write_Radio - 27(XIC), 28(XIC), 51(XIC), 67(XIC)
MSG_23.ER - MainProgram/Read_Write_Radio - 27(XIC), 28(XIC), 51(XIC), 65(XIC)
MSG_23.TO - MainProgram/Read_Write_Radio - *3(OTE)
MSG_23.UnconnectedTimeout - MainProgram/Read_Write_Radio - *52(MOV)

Msg_Done_Timers TIMER[40] MainProgram
Msg_Done_Timers[10] - MainProgram/Read_Write_Radio - *14(TON)
Msg_Done_Timers[10].DN - MainProgram/Read_Write_Radio - 38(XIC)
Msg_Done_Timers[11] - MainProgram/Read_Write_Radio - *15(TON)
Msg_Done_Timers[11].DN - MainProgram/Read_Write_Radio - 39(XIC)
Msg_Done_Timers[12] - MainProgram/Read_Write_Radio - *16(TON)
Msg_Done_Timers[12].DN - MainProgram/Read_Write_Radio - 40(XIC)
Msg_Done_Timers[13] - MainProgram/Read_Write_Radio - *17(TON)
Msg_Done_Timers[13].DN - MainProgram/Read_Write_Radio - 41(XIC)
Msg_Done_Timers[14] - MainProgram/Read_Write_Radio - *18(TON)
Msg_Done_Timers[14].DN - MainProgram/Read_Write_Radio - 42(XIC)
Msg_Done_Timers[15] - MainProgram/Read_Write_Radio - *19(TON)
Msg_Done_Timers[15].DN - MainProgram/Read_Write_Radio - 43(XIC)
Msg_Done_Timers[16] - MainProgram/Read_Write_Radio - *20(TON)
Msg_Done_Timers[16].DN - MainProgram/Read_Write_Radio - 44(XIC)
Msg_Done_Timers[17] - MainProgram/Read_Write_Radio - *21(TON)
Msg_Done_Timers[17].DN - MainProgram/Read_Write_Radio - 45(XIC)
Msg_Done_Timers[18] - MainProgram/Read_Write_Radio - *22(TON)
Msg_Done_Timers[18].DN - MainProgram/Read_Write_Radio - 46(XIC)
Msg_Done_Timers[19] - MainProgram/Read_Write_Radio - *23(TON)
Msg_Done_Timers[19].DN - MainProgram/Read_Write_Radio - 47(XIC)
Msg_Done_Timers[1] - MainProgram/Read_Write_Radio - *5(TON)
Msg_Done_Timers[1].DN - MainProgram/Read_Write_Radio - 29(XIC)
Msg_Done_Timers[20] - MainProgram/Read_Write_Radio - *24(TON)
Msg_Done_Timers[20].DN - MainProgram/Read_Write_Radio - 48(XIC)
Msg_Done_Timers[21] - MainProgram/Read_Write_Radio - *25(TON)
Msg_Done_Timers[21].DN - MainProgram/Read_Write_Radio - 49(XIC)
Msg_Done_Timers[22] - MainProgram/Read_Write_Radio - *26(TON)
Msg_Done_Timers[22].DN - MainProgram/Read_Write_Radio - 50(XIC)
Msg_Done_Timers[23] - MainProgram/Read_Write_Radio - *27(TON)
Msg_Done_Timers[23].DN - MainProgram/Read_Write_Radio - 51(XIC)
Msg_Done_Timers[2] - MainProgram/Read_Write_Radio - *6(TON)
Msg_Done_Timers[2].DN - MainProgram/Read_Write_Radio - 30(XIC)
Msg_Done_Timers[3] - MainProgram/Read_Write_Radio - *7(TON)
Msg_Done_Timers[3].DN - MainProgram/Read_Write_Radio - 31(XIC)
Msg_Done_Timers[4] - MainProgram/Read_Write_Radio - *8(TON)
Msg_Done_Timers[4].DN - MainProgram/Read_Write_Radio - 32(XIC)
Msg_Done_Timers[5] - MainProgram/Read_Write_Radio - *9(TON)
Msg_Done_Timers[5].DN - MainProgram/Read_Write_Radio - 33(XIC)
Msg_Done_Timers[6] - MainProgram/Read_Write_Radio - *10(TON)
Msg_Done_Timers[6].DN - MainProgram/Read_Write_Radio - 34(XIC)
Msg_Done_Timers[7] - MainProgram/Read_Write_Radio - *11(TON)
Msg_Done_Timers[7].DN - MainProgram/Read_Write_Radio - 35(XIC)
Msg_Done_Timers[8] - MainProgram/Read_Write_Radio - *12(TON)
Msg_Done_Timers[8].DN - MainProgram/Read_Write_Radio - 36(XIC)
Msg_Done_Timers[9] - MainProgram/Read_Write_Radio - *13(TON)
Msg_Done_Timers[9].DN - MainProgram/Read_Write_Radio - 37(XIC)
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MSG_Err_ONS BOOL[64] MainProgram
MSG_Err_ONS[10] - MainProgram/Read_Write_Radio - *59(ONS)
MSG_Err_ONS[11] - MainProgram/Read_Write_Radio - *59(ONS)
MSG_Err_ONS[12] - MainProgram/Read_Write_Radio - *59(ONS)
MSG_Err_ONS[13] - MainProgram/Read_Write_Radio - *62(ONS)
MSG_Err_ONS[14] - MainProgram/Read_Write_Radio - *62(ONS)
MSG_Err_ONS[15] - MainProgram/Read_Write_Radio - *62(ONS)
MSG_Err_ONS[16] - MainProgram/Read_Write_Radio - *62(ONS)
MSG_Err_ONS[17] - MainProgram/Read_Write_Radio - *65(ONS)
MSG_Err_ONS[18] - MainProgram/Read_Write_Radio - *65(ONS)
MSG_Err_ONS[19] - MainProgram/Read_Write_Radio - *65(ONS)
MSG_Err_ONS[1] - MainProgram/Read_Write_Radio - *53(ONS)
MSG_Err_ONS[20] - MainProgram/Read_Write_Radio - *65(ONS)
MSG_Err_ONS[21] - MainProgram/Read_Write_Radio - *65(ONS)
MSG_Err_ONS[22] - MainProgram/Read_Write_Radio - *65(ONS)
MSG_Err_ONS[23] - MainProgram/Read_Write_Radio - *65(ONS)
MSG_Err_ONS[2] - MainProgram/Read_Write_Radio - *56(ONS)
MSG_Err_ONS[3] - MainProgram/Read_Write_Radio - *56(ONS)
MSG_Err_ONS[4] - MainProgram/Read_Write_Radio - *56(ONS)
MSG_Err_ONS[5] - MainProgram/Read_Write_Radio - *56(ONS)
MSG_Err_ONS[6] - MainProgram/Read_Write_Radio - *56(ONS)
MSG_Err_ONS[7] - MainProgram/Read_Write_Radio - *56(ONS)
MSG_Err_ONS[8] - MainProgram/Read_Write_Radio - *56(ONS)
MSG_Err_ONS[9] - MainProgram/Read_Write_Radio - *59(ONS)

Msg_Off_Timers TIMER[32] MainProgram
Msg_Off_Timers[23].DN - MainProgram/Read_Write_Radio - 28(XIO)

MSG_Timeout_Master_Value 15000000 DINT MainProgram
MSG_Timeout_Master_Value - MainProgram/Read_Write_Radio - 52(MOV)

NoFaults 0 DINT MainProgram
NoFaults - MainProgram/MainRoutine - 11(NEQ)

ONE 1 DINT Sanborn_GRP
ONE - MainProgram/MainRoutine - 20(SSV)

P_001_Cycle_Count COUNTER Sanborn_GRP
P_001_Cycle_Count - Runtime_Counters_Prgm/Update_Runtime_Counters - *17(CTU)

P_001_Pump_Status 1 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.8
Base Tag: Local:2:I.Data.8
P_001_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 12(XIC), 17(XIC)

P_001_Runtime Runtime_Couter Sanborn_GRP
P_001_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *12(JSR), 12(JSR)

P_002_Cycle_Count COUNTER Sanborn_GRP
P_002_Cycle_Count - Runtime_Counters_Prgm/Update_Runtime_Counters - *18(CTU)

P_002_Pump_Status 0 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.9
Base Tag: Local:2:I.Data.9
P_002_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 13(XIC), 18(XIC)

P_002_Runtime Runtime_Couter Sanborn_GRP
P_002_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *13(JSR), 13(JSR)

P_003_Cycle_Count COUNTER Sanborn_GRP
P_003_Cycle_Count - Runtime_Counters_Prgm/Update_Runtime_Counters - *19(CTU)

P_003_Pump_Status 1 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.10
Base Tag: Local:2:I.Data.10
P_003_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 14(XIC), 19(XIC)

P_003_Runtime Runtime_Couter Sanborn_GRP
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P_003_Runtime (Continued)
P_003_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *14(JSR), 14(JSR)

P_006_Auto_Run_Cmd 0 BOOL Sanborn_GRP
P_006_Auto_Run_Cmd - MainProgram/TK002_P06_P07 - *19(OTE), 18(XIC), 18(XIO), 23(XIC)

P_006_Cycle_Count COUNTER Sanborn_GRP
P_006_Cycle_Count - Runtime_Counters_Prgm/Update_Runtime_Counters - *20(CTU)

P_006_Failure 0 BOOL Sanborn_GRP
P_006_Failure - MainProgram/TK002_P06_P07 - *11(OTL), *12(OTU), 15(XIC), 19(XIO), 20(XIC), 21(XIO), 22(XIC), 25(XIC)

P_006_Failure_Timer TIMER Sanborn_GRP
P_006_Failure_Timer - MainProgram/TK002_P06_P07 - *11(TON)
P_006_Failure_Timer.DN - MainProgram/TK002_P06_P07 - 11(XIC)

P_006_Is_Lag_Pump 0 BOOL Sanborn_GRP
P_006_Is_Lag_Pump - MainProgram/TK002_P06_P07 - *33(OTE)

P_006_Is_Lead_Pump 1 BOOL Sanborn_GRP
P_006_Is_Lead_Pump - MainProgram/TK002_P06_P07 - *10(OTU), *7(OTL), *8(OTU), *9(OTL), 15(XIC), 17(XIC), 17(XIO), 19(XIC), 25(XIC), 32(XIC), 6(XIC), 6(XIO)

P_006_Lead_ONS 0 BOOL Sanborn_GRP
P_006_Lead_ONS - MainProgram/TK002_P06_P07 - *9(ONS)

P_006_Manual_Run_Cmd 0 BOOL Sanborn_GRP
P_006_Manual_Run_Cmd - MainProgram/TK002_P06_P07 - *21(OTL), *22(OTU), 23(XIC)

P_006_PLC_Auto_Mode 0 BOOL Sanborn_GRP
P_006_PLC_Auto_Mode - MainProgram/TK002_P06_P07 - *20(OTU), 10(XIO), 18(XIO), 19(XIC), 21(XIO), 22(XIC), 22(XIO), 6(XIC), 9(XIC)

P_006_PLC_Manual_Start 0 BOOL Sanborn_GRP
P_006_PLC_Manual_Start - MainProgram/TK002_P06_P07 - *18(OTL), *34(OTU), 21(XIC), 34(XIC)

P_006_PLC_Manual_Stop 0 BOOL Sanborn_GRP
P_006_PLC_Manual_Stop - MainProgram/TK002_P06_P07 - *18(OTL), *20(OTL), *35(OTU), 22(XIC), 35(XIC)

P_006_Pump_Status 0 BOOL Sanborn_GRP
AliasFor: Local:5:I.Data.8
Base Tag: Local:5:I.Data.8
P_006_Pump_Status - MainProgram/TK002_P06_P07 - 11(XIO)
P_006_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 15(XIC), 20(XIC)

P_006_Runtime Runtime_Couter Sanborn_GRP
P_006_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *15(JSR), 15(JSR)

P_006_Set_as_Lead 0 BOOL Sanborn_GRP
P_006_Set_as_Lead - MainProgram/TK002_P06_P07 - *30(OTU), 30(XIC), 5(XIC), 9(XIC)

P_006_Set_as_Lead_Auto 0 BOOL Sanborn_GRP
P_006_Set_as_Lead_Auto - MainProgram/TK002_P06_P07 - *17(OTL), *6(OTL), *7(OTU), 7(XIC)

P_006_Start_CR 0 BOOL Sanborn_GRP
AliasFor: Local:8:O.Data.0
Base Tag: Local:8:O.Data.0
P_006_Start_CR - MainProgram/TK002_P06_P07 - *23(OTE), 11(XIC)

P_006_transition_to_manual_ONS 1 BOOL Sanborn_GRP
P_006_transition_to_manual_ONS - MainProgram/TK002_P06_P07 - *18(ONS)

P_006Failure_Manual_ONS 0 BOOL Sanborn_GRP
P_006Failure_Manual_ONS - MainProgram/TK002_P06_P07 - *20(ONS)

P_007_Auto_Run_Cmd 0 BOOL Sanborn_GRP
P_007_Auto_Run_Cmd - MainProgram/TK002_P06_P07 - *25(OTE), 24(XIC), 24(XIO), 29(XIC)

P_007_Cycle_Count COUNTER Sanborn_GRP
P_007_Cycle_Count - Runtime_Counters_Prgm/Update_Runtime_Counters - *21(CTU)
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P_007_Failure 0 BOOL Sanborn_GRP
P_007_Failure - MainProgram/TK002_P06_P07 - *13(OTL), *14(OTU), 15(XIC), 19(XIC), 25(XIO), 26(XIC), 27(XIO), 28(XIC)

P_007_Failure_Timer TIMER Sanborn_GRP
P_007_Failure_Timer - MainProgram/TK002_P06_P07 - *13(TON)
P_007_Failure_Timer.DN - MainProgram/TK002_P06_P07 - 13(XIC)

P_007_Is_Lag_Pump 1 BOOL Sanborn_GRP
P_007_Is_Lag_Pump - MainProgram/TK002_P06_P07 - *32(OTE)

P_007_Is_Lead_Pump 0 BOOL Sanborn_GRP
P_007_Is_Lead_Pump - MainProgram/TK002_P06_P07 - *10(OTL), *7(OTU), *8(OTL), *9(OTU), 15(XIC), 19(XIC), 25(XIC), 33(XIC)

P_007_Lead_ONS 0 BOOL Sanborn_GRP
P_007_Lead_ONS - MainProgram/TK002_P06_P07 - *10(ONS)

P_007_Manual_Run_Cmd 0 BOOL Sanborn_GRP
P_007_Manual_Run_Cmd - MainProgram/TK002_P06_P07 - *27(OTL), *28(OTU), 29(XIC)

P_007_PLC_Auto_Mode 0 BOOL Sanborn_GRP
P_007_PLC_Auto_Mode - MainProgram/TK002_P06_P07 - *26(OTU), 10(XIC), 24(XIO), 25(XIC), 27(XIO), 28(XIC), 28(XIO), 6(XIC), 9(XIO)

P_007_PLC_Manual_Start 0 BOOL Sanborn_GRP
P_007_PLC_Manual_Start - MainProgram/TK002_P06_P07 - *24(OTL), *36(OTU), 27(XIC), 36(XIC)

P_007_PLC_Manual_Stop 0 BOOL Sanborn_GRP
P_007_PLC_Manual_Stop - MainProgram/TK002_P06_P07 - *24(OTL), *26(OTL), *37(OTU), 28(XIC), 37(XIC)

P_007_Pump_Status 0 BOOL Sanborn_GRP
AliasFor: Local:5:I.Data.9
Base Tag: Local:5:I.Data.9
P_007_Pump_Status - MainProgram/TK002_P06_P07 - 13(XIO)
P_007_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 16(XIC), 21(XIC)

P_007_Runtime Runtime_Couter Sanborn_GRP
P_007_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *16(JSR), 16(JSR)

P_007_Set_as_Lead 0 BOOL Sanborn_GRP
P_007_Set_as_Lead - MainProgram/TK002_P06_P07 - *31(OTU), 10(XIC), 31(XIC), 5(XIC)

P_007_Set_as_Lead_Auto 0 BOOL Sanborn_GRP
P_007_Set_as_Lead_Auto - MainProgram/TK002_P06_P07 - *17(OTL), *6(OTL), *8(OTU), 8(XIC)

P_007_Start_CR 0 BOOL Sanborn_GRP
AliasFor: Local:8:O.Data.1
Base Tag: Local:8:O.Data.1
P_007_Start_CR - MainProgram/TK002_P06_P07 - *29(OTE), 13(XIC)

P_007_transition_to_manual_ONS 1 BOOL Sanborn_GRP
P_007_transition_to_manual_ONS - MainProgram/TK002_P06_P07 - *24(ONS)

P_007Failure_Manual_ONS 0 BOOL Sanborn_GRP
P_007Failure_Manual_ONS - MainProgram/TK002_P06_P07 - *26(ONS)

P_0607_Auto_Lead_Lag_Selection 1 BOOL Sanborn_GRP
P_0607_Auto_Lead_Lag_Selection - MainProgram/TK002_P06_P07 - *4(OTL), *5(OTU), 6(XIC)

P_0607_Auto_Lead_Lag_Selection_Request 0 BOOL Sanborn_GRP
P_0607_Auto_Lead_Lag_Selection_Request - MainProgram/TK002_P06_P07 - *4(OTU), 4(XIC)

P_0607_Auto_LL_unlatch_ONS 0 BOOL Sanborn_GRP
P_0607_Auto_LL_unlatch_ONS - MainProgram/TK002_P06_P07 - *5(ONS)

P_2_Auto_Cmd 0 BOOL MainProgram
P_2_Auto_Cmd - MainProgram/Extraction_Wells - *19(OTL), *20(OTU), 21(XIC), 21(XIO), 22(XIC)

P_2_Failure 0 BOOL Sanborn_GRP
P_2_Failure - MainProgram/Alarms_AutoDialer - 8(XIC)
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P_2_Failure (Continued)
P_2_Failure - MainProgram/Extraction_Wells - *23(OTL), *24(OTU)

P_2_Failure_Timer TIMER MainProgram
P_2_Failure_Timer - MainProgram/Extraction_Wells - *23(TON)
P_2_Failure_Timer.DN - MainProgram/Extraction_Wells - 23(XIC)

P_2_LIT AI_DS Sanborn_GRP
P_2_LIT - MainProgram/Buffer_Inputs - *35(JSR), 35(JSR)
P_2_LIT.PV - MainProgram/Buffer_Inputs - 36(ALMA)
P_2_LIT.PV - MainProgram/Extraction_Wells - 19(GEQ), 20(LES)

P_2_LIT_Alarm ALARM_ANALOG Sanborn_GRP
P_2_LIT_Alarm - MainProgram/Buffer_Inputs - *36(ALMA)
P_2_LIT_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 8(XIC)

P_2_PLC_Auto_Mode 1 BOOL Sanborn_GRP
P_2_PLC_Auto_Mode - MainProgram/Extraction_Wells - 21(XIO), 22(XIC), 22(XIO)

P_2_PLC_Manual_Start 0 BOOL Sanborn_GRP
P_2_PLC_Manual_Start - MainProgram/Extraction_Wells - *21(OTL), *21(OTU), 22(XIC)

P_2_Pump_Start_CR 0 BOOL Sanborn_GRP
AliasFor: Slave_Radio_11.N8[5].0
Base Tag: Slave_Radio_11.N8[5].0
P_2_Pump_Start_CR - MainProgram/Extraction_Wells - *22(OTE), 23(XIC), 24(XIC)

P_2_Pump_Start_SP 7.5 REAL Sanborn_GRP
P_2_Pump_Start_SP - MainProgram/Extraction_Wells - 19(GEQ)

P_2_Pump_Status 0 BOOL Sanborn_GRP
AliasFor: Slave_Radio_11.N8[4].0
Base Tag: Slave_Radio_11.N8[4].0
P_2_Pump_Status - MainProgram/Extraction_Wells - 23(XIO), 24(XIC)
P_2_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 3(XIC)

P_2_Pump_Stop_SP 4.5 REAL Sanborn_GRP
P_2_Pump_Stop_SP - MainProgram/Extraction_Wells - 20(LES)

P_2_Reset_Pump_Failure 0 BOOL Sanborn_GRP
P_2_Reset_Pump_Failure - MainProgram/Extraction_Wells - 24(XIC)

P_2_Runtime Runtime_Couter Sanborn_GRP
P_2_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *3(JSR), 3(JSR)

P_2_transition_to_manual_ONS 0 BOOL MainProgram
P_2_transition_to_manual_ONS - MainProgram/Extraction_Wells - *21(ONS)

P_3_Auto_Cmd 0 BOOL MainProgram
P_3_Auto_Cmd - MainProgram/Extraction_Wells - *25(OTL), *26(OTU), 27(XIC), 27(XIO), 28(XIC)

P_3_Failure 0 BOOL Sanborn_GRP
P_3_Failure - MainProgram/Alarms_AutoDialer - 8(XIC)
P_3_Failure - MainProgram/Extraction_Wells - *29(OTL), *30(OTU)

P_3_Failure_Timer TIMER MainProgram
P_3_Failure_Timer - MainProgram/Extraction_Wells - *29(TON)
P_3_Failure_Timer.DN - MainProgram/Extraction_Wells - 29(XIC)

P_3_LIT AI_DS Sanborn_GRP
P_3_LIT - MainProgram/Buffer_Inputs - *41(JSR), 41(JSR)
P_3_LIT.PV - MainProgram/Buffer_Inputs - 42(ALMA)
P_3_LIT.PV - MainProgram/Extraction_Wells - 25(GEQ), 26(LES)

P_3_LIT_Alarm ALARM_ANALOG Sanborn_GRP
P_3_LIT_Alarm - MainProgram/Buffer_Inputs - *42(ALMA)
P_3_LIT_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 8(XIC)
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P_3_PLC_Auto_Mode 1 BOOL Sanborn_GRP
P_3_PLC_Auto_Mode - MainProgram/Extraction_Wells - 27(XIO), 28(XIC), 28(XIO)

P_3_PLC_Manual_Start 0 BOOL Sanborn_GRP
P_3_PLC_Manual_Start - MainProgram/Extraction_Wells - *27(OTL), *27(OTU), 28(XIC)

P_3_Pump_Start_CR 0 BOOL Sanborn_GRP
AliasFor: Slave_Radio_14.N8[3].0
Base Tag: Slave_Radio_14.N8[3].0
P_3_Pump_Start_CR - MainProgram/Extraction_Wells - *28(OTE), 29(XIC), 30(XIC)

P_3_Pump_Start_SP 7.5 REAL Sanborn_GRP
P_3_Pump_Start_SP - MainProgram/Extraction_Wells - 25(GEQ)

P_3_Pump_Status 0 BOOL Sanborn_GRP
AliasFor: Slave_Radio_14.N8[2].0
Base Tag: Slave_Radio_14.N8[2].0
P_3_Pump_Status - MainProgram/Extraction_Wells - 29(XIO), 30(XIC)
P_3_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 4(XIC)

P_3_Pump_Stop_SP 3.7 REAL Sanborn_GRP
P_3_Pump_Stop_SP - MainProgram/Extraction_Wells - 26(LES)

P_3_Reset_Pump_Failure 0 BOOL Sanborn_GRP
P_3_Reset_Pump_Failure - MainProgram/Extraction_Wells - 30(XIC)

P_3_Runtime Runtime_Couter Sanborn_GRP
P_3_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *4(JSR), 4(JSR)

P_3_transition_to_manual_ONS 0 BOOL MainProgram
P_3_transition_to_manual_ONS - MainProgram/Extraction_Wells - *27(ONS)

P_4_Auto_Cmd 0 BOOL MainProgram
P_4_Auto_Cmd - MainProgram/Extraction_Wells - *31(OTL), *32(OTU), 33(XIC), 33(XIO), 34(XIC)

P_4_Failure 0 BOOL Sanborn_GRP
P_4_Failure - MainProgram/Alarms_AutoDialer - 8(XIC)
P_4_Failure - MainProgram/Extraction_Wells - *35(OTL), *36(OTU)

P_4_Failure_Timer TIMER MainProgram
P_4_Failure_Timer - MainProgram/Extraction_Wells - *35(TON)
P_4_Failure_Timer.DN - MainProgram/Extraction_Wells - 35(XIC)

P_4_LIT AI_DS Sanborn_GRP
P_4_LIT - MainProgram/Buffer_Inputs - *43(JSR), 43(JSR)
P_4_LIT.PV - MainProgram/Buffer_Inputs - 44(ALMA)
P_4_LIT.PV - MainProgram/Extraction_Wells - 31(GEQ), 32(LES)

P_4_LIT_Alarm ALARM_ANALOG Sanborn_GRP
P_4_LIT_Alarm - MainProgram/Buffer_Inputs - *44(ALMA)
P_4_LIT_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 8(XIC)

P_4_PLC_Auto_Mode 1 BOOL Sanborn_GRP
P_4_PLC_Auto_Mode - MainProgram/Extraction_Wells - 33(XIO), 34(XIC), 34(XIO)

P_4_PLC_Manual_Start 0 BOOL Sanborn_GRP
P_4_PLC_Manual_Start - MainProgram/Extraction_Wells - *33(OTL), *33(OTU), 34(XIC)

P_4_Pump_Start_CR 0 BOOL Sanborn_GRP
AliasFor: Slave_Radio_14.N8[5].0
Base Tag: Slave_Radio_14.N8[5].0
P_4_Pump_Start_CR - MainProgram/Extraction_Wells - *34(OTE), 35(XIC), 36(XIC)

P_4_Pump_Start_SP 7.5 REAL Sanborn_GRP
P_4_Pump_Start_SP - MainProgram/Extraction_Wells - 31(GEQ)

P_4_Pump_Status 0 BOOL Sanborn_GRP
AliasFor: Slave_Radio_14.N8[4].0
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P_4_Pump_Status (Continued)
Base Tag: Slave_Radio_14.N8[4].0
P_4_Pump_Status - MainProgram/Extraction_Wells - 35(XIO), 36(XIC)
P_4_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 5(XIC)

P_4_Pump_Stop_SP 4.0 REAL Sanborn_GRP
P_4_Pump_Stop_SP - MainProgram/Extraction_Wells - 32(LES)

P_4_Reset_Pump_Failure 0 BOOL Sanborn_GRP
P_4_Reset_Pump_Failure - MainProgram/Extraction_Wells - 36(XIC)

P_4_Runtime Runtime_Couter Sanborn_GRP
P_4_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *5(JSR), 5(JSR)

P_4_transition_to_manual_ONS 0 BOOL MainProgram
P_4_transition_to_manual_ONS - MainProgram/Extraction_Wells - *33(ONS)

P_803_Auto_Lead_Lag_Selection 0 BOOL Sanborn_GRP
P_803_Auto_Lead_Lag_Selection - MainProgram/T801_P803 - *8(OTL), *9(OTU), 10(XIC)

P_803_Auto_Lead_Lag_Selection_Request 0 BOOL Sanborn_GRP
Set by SCADA. Set to 1 to request automatic lead/lag pump assignment. PLC will reset this bit after latching it in
P_803_Auto_Lead_Lag_Selection_Request - MainProgram/T801_P803 - *8(OTU), 8(XIC)

P_803_Auto_LL_unlatch_ONS 0 BOOL MainProgram
P_803_Auto_LL_unlatch_ONS - MainProgram/T801_P803 - *9(ONS)

P_803B_Auto_Run_Cmd 1 BOOL MainProgram
P_803B_Auto_Run_Cmd - MainProgram/T801_P803 - *23(OTE), 22(XIC), 22(XIO), 27(XIC)

P_803B_Failure 0 BOOL Sanborn_GRP
P_803B_Failure - MainProgram/Alarms_AutoDialer - 6(XIC)
P_803B_Failure - MainProgram/T801_P803 - *15(OTL), *16(OTU), 19(XIC), 23(XIO), 24(XIC), 25(XIO), 26(XIC), 29(XIC)

P_803B_Failure_Timer TIMER MainProgram
P_803B_Failure_Timer - MainProgram/T801_P803 - *15(TON)
P_803B_Failure_Timer.DN - MainProgram/T801_P803 - 15(XIC)

P_803B_Is_Lag_Pump 0 BOOL Sanborn_GRP
P_803B_Is_Lag_Pump - MainProgram/T801_P803 - *37(OTE)

P_803B_Is_Lead_Pump 1 BOOL Sanborn_GRP
P_803B_Is_Lead_Pump - MainProgram/T801_P803 - *11(OTL), *12(OTU), *13(OTL), *14(OTU), 10(XIC), 10(XIO), 19(XIC), 21(XIC), 21(XIO), 23(XIC), 29(XIC), 36(XIC)

P_803B_Lead_ONS 0 BOOL MainProgram
P_803B_Lead_ONS - MainProgram/T801_P803 - *13(ONS)

P_803B_Manual_Run_Cmd 0 BOOL MainProgram
P_803B_Manual_Run_Cmd - MainProgram/T801_P803 - *25(OTL), *26(OTU), 27(XIC)

P_803B_PLC_Auto_Mode 1 BOOL Sanborn_GRP
Set by SCADA 1=Auto 0=Manual
P_803B_PLC_Auto_Mode - MainProgram/T801_P803 - *24(OTU), 10(XIC), 13(XIC), 14(XIO), 22(XIO), 23(XIC), 25(XIO), 26(XIC), 26(XIO)

P_803B_PLC_Manual_Start 0 BOOL Sanborn_GRP
Set to 1 to start pump, PLC will reset
P_803B_PLC_Manual_Start - MainProgram/T801_P803 - *22(OTL), *38(OTU), 25(XIC), 38(XIC)

P_803B_PLC_Manual_Stop 0 BOOL Sanborn_GRP
Set to 1 to stop pump, PLC will reset
P_803B_PLC_Manual_Stop - MainProgram/T801_P803 - *22(OTL), *24(OTL), *39(OTU), 26(XIC), 39(XIC)

P_803B_Pump_Status 1 BOOL Sanborn_GRP
1=Running, 0=Off
AliasFor: Local:5:I.Data.2
Base Tag: Local:5:I.Data.2
P_803B_Pump_Status - MainProgram/T801_P803 - 15(XIO)
P_803B_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 6(XIC)
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P_803B_Runtime Runtime_Couter Sanborn_GRP
P_803B_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *6(JSR), 6(JSR)

P_803B_Set_as_Lead 0 BOOL Sanborn_GRP
P_803B_Set_as_Lead - MainProgram/T801_P803 - *34(OTU), 13(XIC), 34(XIC), 9(XIC)

P_803B_Set_as_Lead_Auto 0 BOOL MainProgram
P_803B_Set_as_Lead_Auto - MainProgram/T801_P803 - *10(OTL), *11(OTU), *21(OTL), 11(XIC)

P_803B_Start_CR 1 BOOL Sanborn_GRP
AliasFor: Local:7:O.Data.6
Base Tag: Local:7:O.Data.6
P_803B_Start_CR - MainProgram/T801_P803 - *27(OTE), 15(XIC)

P_803B_transition_to_manual_ONS 0 BOOL MainProgram
P_803B_transition_to_manual_ONS - MainProgram/T801_P803 - *22(ONS)

P_803BFailure_Manual_ONS 0 BOOL MainProgram
P_803BFailure_Manual_ONS - MainProgram/T801_P803 - *24(ONS)

P_803C_Auto_Run_Cmd 0 BOOL MainProgram
P_803C_Auto_Run_Cmd - MainProgram/T801_P803 - *29(OTE), 28(XIC), 28(XIO), 33(XIC)

P_803C_Failure 0 BOOL Sanborn_GRP
P_803C_Failure - MainProgram/Alarms_AutoDialer - 6(XIC)
P_803C_Failure - MainProgram/T801_P803 - *17(OTL), *18(OTU), 19(XIC), 23(XIC), 29(XIO), 30(XIC), 31(XIO), 32(XIC)

P_803C_Failure_Timer TIMER MainProgram
P_803C_Failure_Timer - MainProgram/T801_P803 - *17(TON)
P_803C_Failure_Timer.DN - MainProgram/T801_P803 - 17(XIC)

P_803C_Is_Lag_Pump 1 BOOL Sanborn_GRP
P_803C_Is_Lag_Pump - MainProgram/T801_P803 - *36(OTE)

P_803C_Is_Lead_Pump 0 BOOL Sanborn_GRP
P_803C_Is_Lead_Pump - MainProgram/T801_P803 - *11(OTU), *12(OTL), *13(OTU), *14(OTL), 19(XIC), 23(XIC), 29(XIC), 37(XIC)

P_803C_Lead_ONS 0 BOOL MainProgram
P_803C_Lead_ONS - MainProgram/T801_P803 - *14(ONS)

P_803C_Manual_Run_Cmd 0 BOOL MainProgram
P_803C_Manual_Run_Cmd - MainProgram/T801_P803 - *31(OTL), *32(OTU), 33(XIC)

P_803C_PLC_Auto_Mode 1 BOOL Sanborn_GRP
Set by SCADA  1=Auto 0= Manual
P_803C_PLC_Auto_Mode - MainProgram/T801_P803 - *30(OTU), 10(XIC), 13(XIO), 14(XIC), 28(XIO), 29(XIC), 31(XIO), 32(XIC), 32(XIO)

P_803C_PLC_Manual_Start 0 BOOL Sanborn_GRP
P_803C_PLC_Manual_Start - MainProgram/T801_P803 - *28(OTL), *40(OTU), 31(XIC), 40(XIC)

P_803C_PLC_Manual_Stop 0 BOOL Sanborn_GRP
P_803C_PLC_Manual_Stop - MainProgram/T801_P803 - *28(OTL), *30(OTL), *41(OTU), 32(XIC), 41(XIC)

P_803C_Pump_Status 0 BOOL Sanborn_GRP
1=Running, 0=Off
AliasFor: Local:5:I.Data.3
Base Tag: Local:5:I.Data.3
P_803C_Pump_Status - MainProgram/T801_P803 - 17(XIO)
P_803C_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 7(XIC)

P_803C_Runtime Runtime_Couter Sanborn_GRP
P_803C_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *7(JSR), 7(JSR)

P_803C_Set_as_Lead 0 BOOL Sanborn_GRP
P_803C_Set_as_Lead - MainProgram/T801_P803 - *35(OTU), 14(XIC), 35(XIC), 9(XIC)

P_803C_Set_as_Lead_Auto 0 BOOL MainProgram
P_803C_Set_as_Lead_Auto - MainProgram/T801_P803 - *10(OTL), *12(OTU), *21(OTL), 12(XIC)
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P_803C_Start_CR 0 BOOL Sanborn_GRP
AliasFor: Local:7:O.Data.7
Base Tag: Local:7:O.Data.7
P_803C_Start_CR - MainProgram/T801_P803 - *33(OTE), 17(XIC)

P_803C_transition_to_manual_ONS 0 BOOL MainProgram
P_803C_transition_to_manual_ONS - MainProgram/T801_P803 - *28(ONS)

P_803CFailure_Manual_ONS 0 BOOL MainProgram
P_803CFailure_Manual_ONS - MainProgram/T801_P803 - *30(ONS)

P_805_Auto_Lead_Lag_Selection 0 BOOL Sanborn_GRP
P_805_Auto_Lead_Lag_Selection - MainProgram/S_801A_P805 - *6(OTL), *7(OTU), 8(XIC)

P_805_Auto_Lead_Lag_Selection_Request 0 BOOL Sanborn_GRP
P_805_Auto_Lead_Lag_Selection_Request - MainProgram/S_801A_P805 - *6(OTU), 6(XIC)

P_805_Auto_LL_unlatch_ONS 0 BOOL MainProgram
P_805_Auto_LL_unlatch_ONS - MainProgram/S_801A_P805 - *7(ONS)

P_805A_Auto_Run_Cmd 0 BOOL MainProgram
P_805A_Auto_Run_Cmd - MainProgram/S_801A_P805 - *21(OTE), 20(XIC), 20(XIO), 25(XIC)

P_805A_Failure 0 BOOL Sanborn_GRP
P_805A_Failure - MainProgram/Alarms_AutoDialer - 6(XIC)
P_805A_Failure - MainProgram/S_801A_P805 - *13(OTL), *14(OTU), 17(XIC), 21(XIO), 22(XIC), 23(XIO), 24(XIC), 27(XIC)

P_805A_Failure_Timer TIMER MainProgram
P_805A_Failure_Timer - MainProgram/S_801A_P805 - *13(TON)
P_805A_Failure_Timer.DN - MainProgram/S_801A_P805 - 13(XIC)

P_805A_Is_Lag_Pump 1 BOOL Sanborn_GRP
P_805A_Is_Lag_Pump - MainProgram/S_801A_P805 - *35(OTE)

P_805A_Is_Lead_Pump 0 BOOL Sanborn_GRP
P_805A_Is_Lead_Pump - MainProgram/S_801A_P805 - *10(OTU), *11(OTL), *12(OTU), *9(OTL), 17(XIC), 19(XIC), 19(XIO), 21(XIC), 27(XIC), 34(XIC), 8(XIC), 8(XIO)

P_805A_Lead_ONS 0 BOOL MainProgram
P_805A_Lead_ONS - MainProgram/S_801A_P805 - *11(ONS)

P_805A_Manual_Run_Cmd 0 BOOL MainProgram
P_805A_Manual_Run_Cmd - MainProgram/S_801A_P805 - *23(OTL), *24(OTU), 25(XIC)

P_805A_PLC_Auto_Mode 1 BOOL Sanborn_GRP
Set by SCADA 1=Auto  0=Manual
P_805A_PLC_Auto_Mode - MainProgram/S_801A_P805 - *22(OTU), 11(XIC), 12(XIO), 20(XIO), 21(XIC), 23(XIO), 24(XIC), 24(XIO), 8(XIC)

P_805A_PLC_Manual_Start 0 BOOL Sanborn_GRP
Set to 1 to start pump, PLC will reset
P_805A_PLC_Manual_Start - MainProgram/S_801A_P805 - *20(OTL), *36(OTU), 23(XIC), 36(XIC)

P_805A_PLC_Manual_Stop 0 BOOL Sanborn_GRP
Set to 1 to stop pump, PLC will reset
P_805A_PLC_Manual_Stop - MainProgram/S_801A_P805 - *20(OTL), *22(OTL), *37(OTU), 24(XIC), 37(XIC)

P_805A_Pump_Status 0 BOOL Sanborn_GRP
1=Running, 0=Off
AliasFor: Local:5:I.Data.4
Base Tag: Local:5:I.Data.4
P_805A_Pump_Status - MainProgram/S_801A_P805 - 13(XIO)
P_805A_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 8(XIC)

P_805A_Runtime Runtime_Couter Sanborn_GRP
P_805A_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *8(JSR), 8(JSR)

P_805A_Set_as_Lead 0 BOOL Sanborn_GRP
P_805A_Set_as_Lead - MainProgram/S_801A_P805 - *32(OTU), 11(XIC), 32(XIC), 7(XIC)
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P_805A_Set_As_Lead_Auto 0 BOOL MainProgram
P_805A_Set_As_Lead_Auto - MainProgram/S_801A_P805 - *19(OTL), *8(OTU), *9(OTU), 9(XIC)

P_805A_Start_CR 0 BOOL Sanborn_GRP
1=Turn On
AliasFor: Local:7:O.Data.1
Base Tag: Local:7:O.Data.1
P_805A_Start_CR - MainProgram/S_801A_P805 - *25(OTE), 13(XIC)

P_805A_transition_to_manual_ONS 0 BOOL MainProgram
P_805A_transition_to_manual_ONS - MainProgram/S_801A_P805 - *20(ONS)

P_805C_Auto_Run_Cmd 1 BOOL MainProgram
P_805C_Auto_Run_Cmd - MainProgram/S_801A_P805 - *27(OTE), 26(XIC), 26(XIO), 31(XIC)

P_805C_Failure 0 BOOL Sanborn_GRP
P_805C_Failure - MainProgram/Alarms_AutoDialer - 6(XIC)
P_805C_Failure - MainProgram/S_801A_P805 - *15(OTL), *16(OTU), 17(XIC), 21(XIC), 27(XIO), 28(XIC), 29(XIO), 30(XIC)

P_805C_Failure_manual_ONS 0 BOOL MainProgram
P_805C_Failure_manual_ONS - MainProgram/S_801A_P805 - *28(ONS)

P_805C_Failure_Timer TIMER MainProgram
P_805C_Failure_Timer - MainProgram/S_801A_P805 - *15(TON)
P_805C_Failure_Timer.DN - MainProgram/S_801A_P805 - 15(XIC)

P_805C_Is_Lag_Pump 0 BOOL Sanborn_GRP
P_805C_Is_Lag_Pump - MainProgram/S_801A_P805 - *34(OTE)

P_805C_Is_Lead_Pump 1 BOOL Sanborn_GRP
P_805C_Is_Lead_Pump - MainProgram/S_801A_P805 - *10(OTL), *11(OTU), *12(OTL), *9(OTU), 17(XIC), 21(XIC), 27(XIC), 35(XIC)

P_805C_Lead_ONS 0 BOOL MainProgram
P_805C_Lead_ONS - MainProgram/S_801A_P805 - *12(ONS)

P_805C_Manual_Run_Cmd 0 BOOL MainProgram
P_805C_Manual_Run_Cmd - MainProgram/S_801A_P805 - *29(OTL), *30(OTU), 31(XIC)

P_805C_PLC_Auto_Mode 1 BOOL Sanborn_GRP
Set by SCADA 1=PLC Auto mode, 0=PLC Manual mode (start/stop from SCADA)
P_805C_PLC_Auto_Mode - MainProgram/S_801A_P805 - *28(OTU), 11(XIO), 12(XIC), 26(XIO), 27(XIC), 29(XIO), 30(XIC), 30(XIO), 8(XIC)

P_805C_PLC_Manual_Start 0 BOOL Sanborn_GRP
Set to 1 to start pump, PLC will reset
P_805C_PLC_Manual_Start - MainProgram/S_801A_P805 - *26(OTL), *38(OTU), 29(XIC), 38(XIC)

P_805C_PLC_Manual_Stop 0 BOOL Sanborn_GRP
Set to 1 to stop pump, PLC will reset
P_805C_PLC_Manual_Stop - MainProgram/S_801A_P805 - *26(OTL), *28(OTL), *39(OTU), 30(XIC), 39(XIC)

P_805C_Pump_Status 1 BOOL Sanborn_GRP
1=Running, 0=Off
AliasFor: Local:5:I.Data.5
Base Tag: Local:5:I.Data.5
P_805C_Pump_Status - MainProgram/S_801A_P805 - 15(XIO)
P_805C_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 9(XIC)

P_805C_Runtime Runtime_Couter Sanborn_GRP
P_805C_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *9(JSR), 9(JSR)

P_805C_Set_as_Lead 0 BOOL Sanborn_GRP
P_805C_Set_as_Lead - MainProgram/S_801A_P805 - *33(OTU), 12(XIC), 33(XIC), 7(XIC)

P_805C_Set_As_Lead_Auto 0 BOOL MainProgram
P_805C_Set_As_Lead_Auto - MainProgram/S_801A_P805 - *10(OTU), *19(OTL), *8(OTU), 10(XIC)

P_805C_Start_CR 1 BOOL Sanborn_GRP
1=Turn On
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P_805C_Start_CR (Continued)
AliasFor: Local:7:O.Data.2
Base Tag: Local:7:O.Data.2
P_805C_Start_CR - MainProgram/S_801A_P805 - *31(OTE), 15(XIC)

P_805C_transition_to_manual_ONS 0 BOOL MainProgram
P_805C_transition_to_manual_ONS - MainProgram/S_801A_P805 - *26(ONS)

P_810_Auto_Lead_Lag_Selection 0 BOOL Sanborn_GRP
P_810_Auto_Lead_Lag_Selection - MainProgram/T802_P810 - *6(OTL), *7(OTU), 8(XIC)

P_810_Auto_Lead_Lag_Selection_Request 0 BOOL Sanborn_GRP
P_810_Auto_Lead_Lag_Selection_Request - MainProgram/T802_P810 - *6(OTU), 6(XIC)

P_810_Auto_LL_unlatch_ONS 0 BOOL MainProgram
P_810_Auto_LL_unlatch_ONS - MainProgram/T802_P810 - *7(ONS)

P_810A_Auto_Run_Cmd 1 BOOL MainProgram
P_810A_Auto_Run_Cmd - MainProgram/T802_P810 - *21(OTE), 20(XIC), 20(XIO), 25(XIC)

P_810A_Failure 0 BOOL Sanborn_GRP
P_810A_Failure - MainProgram/Alarms_AutoDialer - 6(XIC)
P_810A_Failure - MainProgram/T802_P810 - *13(OTL), *14(OTU), 17(XIC), 21(XIO), 22(XIC), 23(XIO), 24(XIC), 27(XIC)

P_810A_Failure_Timer TIMER MainProgram
P_810A_Failure_Timer - MainProgram/T802_P810 - *13(TON)
P_810A_Failure_Timer.DN - MainProgram/T802_P810 - 13(XIC)

P_810A_Is_Lag_Pump 0 BOOL Sanborn_GRP
P_810A_Is_Lag_Pump - MainProgram/T802_P810 - *35(OTE)

P_810A_Is_Lead_Pump 1 BOOL Sanborn_GRP
P_810A_Is_Lead_Pump - MainProgram/T802_P810 - *10(OTU), *11(OTL), *12(OTU), *9(OTL), 17(XIC), 19(XIC), 19(XIO), 21(XIC), 27(XIC), 34(XIC), 8(XIC), 8(XIO)

P_810A_Lead_ONS 0 BOOL MainProgram
P_810A_Lead_ONS - MainProgram/T802_P810 - *11(ONS)

P_810A_Manual_Run_Cmd 0 BOOL MainProgram
P_810A_Manual_Run_Cmd - MainProgram/T802_P810 - *23(OTL), *24(OTU), 25(XIC)

P_810A_PLC_Auto_Mode 1 BOOL Sanborn_GRP
Set by SCADA 1=Auto 0=Manual
P_810A_PLC_Auto_Mode - MainProgram/T802_P810 - *22(OTU), 11(XIC), 12(XIO), 20(XIO), 21(XIC), 23(XIO), 24(XIC), 24(XIO), 8(XIC)

P_810A_PLC_Manual_Start 0 BOOL Sanborn_GRP
Set to 1 to start pump, PLC will reset
P_810A_PLC_Manual_Start - MainProgram/T802_P810 - *20(OTL), *36(OTU), 23(XIC), 36(XIC)

P_810A_PLC_Manual_Stop 0 BOOL Sanborn_GRP
Set to 1 to stop pump, PLC will reset
P_810A_PLC_Manual_Stop - MainProgram/T802_P810 - *20(OTL), *22(OTL), *37(OTU), 24(XIC), 37(XIC)

P_810A_Pump_Status 1 BOOL Sanborn_GRP
1=Running, 0=Off
AliasFor: Local:5:I.Data.6
Base Tag: Local:5:I.Data.6
P_810A_Pump_Status - MainProgram/Flow_Pulse_Meter - 10(XIC), 7(XIC)
P_810A_Pump_Status - MainProgram/T802_P810 - 13(XIO)
P_810A_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 10(XIC)

P_810A_Runtime Runtime_Couter Sanborn_GRP
P_810A_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *10(JSR), 10(JSR)

P_810A_Set_as_Lead 0 BOOL Sanborn_GRP
P_810A_Set_as_Lead - MainProgram/T802_P810 - *32(OTU), 11(XIC), 32(XIC), 7(XIC)

P_810A_Set_as_Lead_Auto 0 BOOL MainProgram
P_810A_Set_as_Lead_Auto - MainProgram/T802_P810 - *19(OTL), *8(OTU), *9(OTU), 9(XIC)
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P_810A_Start_CR 1 BOOL Sanborn_GRP
1=Turn On
AliasFor: Local:7:O.Data.3
Base Tag: Local:7:O.Data.3
P_810A_Start_CR - MainProgram/T802_P810 - *25(OTE), 13(XIC)

P_810A_transition_to_manual_ONS 0 BOOL MainProgram
P_810A_transition_to_manual_ONS - MainProgram/T802_P810 - *20(ONS)

P_810B_Auto_Run_Cmd 0 BOOL MainProgram
P_810B_Auto_Run_Cmd - MainProgram/T802_P810 - *27(OTE), 26(XIC), 26(XIO), 31(XIC)

P_810B_Failure 0 BOOL Sanborn_GRP
P_810B_Failure - MainProgram/Alarms_AutoDialer - 6(XIC)
P_810B_Failure - MainProgram/T802_P810 - *15(OTL), *16(OTU), 17(XIC), 21(XIC), 27(XIO), 28(XIC), 29(XIO), 30(XIC)

P_810B_Failure_manual_ONS 0 BOOL MainProgram
P_810B_Failure_manual_ONS - MainProgram/T802_P810 - *28(ONS)

P_810B_Failure_Timer TIMER MainProgram
P_810B_Failure_Timer - MainProgram/T802_P810 - *15(TON)
P_810B_Failure_Timer.DN - MainProgram/T802_P810 - 15(XIC)

P_810B_Is_Lag_Pump 1 BOOL Sanborn_GRP
P_810B_Is_Lag_Pump - MainProgram/T802_P810 - *34(OTE)

P_810B_Is_Lead_Pump 0 BOOL Sanborn_GRP
P_810B_Is_Lead_Pump - MainProgram/T802_P810 - *10(OTL), *11(OTU), *12(OTL), *9(OTU), 17(XIC), 21(XIC), 27(XIC), 35(XIC)

P_810B_Lead_ONS 0 BOOL MainProgram
P_810B_Lead_ONS - MainProgram/T802_P810 - *12(ONS)

P_810B_Manual_Run_Cmd 0 BOOL MainProgram
P_810B_Manual_Run_Cmd - MainProgram/T802_P810 - *29(OTL), *30(OTU), 31(XIC)

P_810B_PLC_Auto_Mode 1 BOOL Sanborn_GRP
Set by SCADA 1=Auto 0=Manual
P_810B_PLC_Auto_Mode - MainProgram/T802_P810 - *28(OTU), 11(XIO), 12(XIC), 26(XIO), 27(XIC), 29(XIO), 30(XIC), 30(XIO), 8(XIC)

P_810B_PLC_Manual_Start 0 BOOL Sanborn_GRP
Set to 1 to start pump, PLC will reset
P_810B_PLC_Manual_Start - MainProgram/T802_P810 - *26(OTL), *38(OTU), 29(XIC), 38(XIC)

P_810B_PLC_Manual_Stop 0 BOOL Sanborn_GRP
Set to 1 to stop pump, PLC will reset
P_810B_PLC_Manual_Stop - MainProgram/T802_P810 - *26(OTL), *28(OTL), *39(OTU), 30(XIC), 39(XIC)

P_810B_Pump_Status 0 BOOL Sanborn_GRP
1=Running, 0=Off
AliasFor: Local:5:I.Data.7
Base Tag: Local:5:I.Data.7
P_810B_Pump_Status - MainProgram/Flow_Pulse_Meter - 10(XIC), 7(XIC)
P_810B_Pump_Status - MainProgram/T802_P810 - 15(XIO)
P_810B_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 11(XIC)

P_810B_Runtime Runtime_Couter Sanborn_GRP
P_810B_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *11(JSR), 11(JSR)

P_810B_Set_as_Lead 0 BOOL Sanborn_GRP
P_810B_Set_as_Lead - MainProgram/T802_P810 - *33(OTU), 12(XIC), 33(XIC), 7(XIC)

P_810B_Set_as_Lead_Auto 0 BOOL MainProgram
P_810B_Set_as_Lead_Auto - MainProgram/T802_P810 - *10(OTU), *19(OTL), *8(OTU), 10(XIC)

P_810B_Start_CR 0 BOOL Sanborn_GRP
1=Turn On
AliasFor: Local:7:O.Data.4
Base Tag: Local:7:O.Data.4
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P_810B_Start_CR (Continued)
P_810B_Start_CR - MainProgram/T802_P810 - *31(OTE), 15(XIC)

P_810B_transition_to_manual_ONS 0 BOOL MainProgram
P_810B_transition_to_manual_ONS - MainProgram/T802_P810 - *26(ONS)

p001_on_ONS 1 BOOL Sanborn_GRP
p001_on_ONS - Runtime_Counters_Prgm/Update_Runtime_Counters - *17(ONS)

p002_on_ONS 0 BOOL Sanborn_GRP
p002_on_ONS - Runtime_Counters_Prgm/Update_Runtime_Counters - *18(ONS)

p003_on_ONS 1 BOOL Sanborn_GRP
p003_on_ONS - Runtime_Counters_Prgm/Update_Runtime_Counters - *19(ONS)

p006_on_ONS 0 BOOL Sanborn_GRP
p006_on_ONS - Runtime_Counters_Prgm/Update_Runtime_Counters - *20(ONS)

p007_on_ONS 0 BOOL Sanborn_GRP
p007_on_ONS - Runtime_Counters_Prgm/Update_Runtime_Counters - *21(ONS)

P0607_Auto_LL_request_ONS 0 BOOL Sanborn_GRP
P0607_Auto_LL_request_ONS - MainProgram/TK002_P06_P07 - *4(ONS)

P803_Auto_LL_request_ONS 0 BOOL MainProgram
P803_Auto_LL_request_ONS - MainProgram/T801_P803 - *8(ONS)

P805_Auto_LL_request_ONS 0 BOOL MainProgram
P805_Auto_LL_request_ONS - MainProgram/S_801A_P805 - *6(ONS)

P805A_failure_manual_ONS 0 BOOL MainProgram
P805A_failure_manual_ONS - MainProgram/S_801A_P805 - *22(ONS)

P810_Auto_LL_request_ONS 0 BOOL MainProgram
P810_Auto_LL_request_ONS - MainProgram/T802_P810 - *6(ONS)

P810A_failure_manual_ONS 0 BOOL MainProgram
P810A_failure_manual_ONS - MainProgram/T802_P810 - *22(ONS)

PDS_801 0 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.4
Base Tag: Local:2:I.Data.4
PDS_801 - MainProgram/Alarms_AutoDialer - 0(XIC)

PDS_802 0 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.5
Base Tag: Local:2:I.Data.5
PDS_802 - MainProgram/Alarms_AutoDialer - 0(XIC)

PDS_803 0 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.6
Base Tag: Local:2:I.Data.6
PDS_803 - MainProgram/Alarms_AutoDialer - 0(XIC)

PI_212 AI_DS Sanborn_GRP
PI_212 - MainProgram/Buffer_Inputs - *12(JSR), 12(JSR)
PI_212.PV - MainProgram/Buffer_Inputs - 13(ALMA), 30(SUB)
PI_212.Raw_Input - MainProgram/Buffer_Inputs - 30(GEQ), 31(LES)

PI_212_Alarm ALARM_ANALOG Sanborn_GRP
PI_212_Alarm - MainProgram/Buffer_Inputs - *13(ALMA)

PI_218 AI_DS Sanborn_GRP
PI_218 - MainProgram/Buffer_Inputs - *14(JSR), 14(JSR)
PI_218.PV - MainProgram/Buffer_Inputs - 15(ALMA), 30(SUB)
PI_218.Raw_Input - MainProgram/Buffer_Inputs - 30(GEQ), 31(LES)

PI_218_Alarm ALARM_ANALOG Sanborn_GRP
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PI_218_Alarm (Continued)
PI_218_Alarm - MainProgram/Buffer_Inputs - *15(ALMA)

PLC_Battery_Fault 0 BOOL Sanborn_GRP
PLC_Battery_Fault - MainProgram/MainRoutine - *11(OTE)

PLC_DST_Active 1 DINT Sanborn_GRP
PLC_DST_Active - MainProgram/MainRoutine - *17(GSV), 20(EQU)

PLC_Local_Date_Time DINT[7] Sanborn_GRP
Current PLC Local Time
PLC_Local_Date_Time - MainProgram/Flow_Pulse_Meter - 2(COP), 3(COP)
PLC_Local_Date_Time - Totalizer_Prgm/Totalizers_LL - 1(COP), 10(COP), 11(COP), 13(COP), 14(COP), 2(COP), 4(COP), 5(COP), 7(COP), 8(COP)
PLC_Local_Date_Time[0] - MainProgram/MainRoutine - *16(GSV)
PLC_Local_Date_Time[2] - MainProgram/Flow_Pulse_Meter - 3(NEQ)
PLC_Local_Date_Time[2] - Totalizer_Prgm/Totalizers_LL - 12(NEQ), 15(NEQ), 3(NEQ), 6(NEQ), 9(NEQ)

PLC_New_Time DINT[7] Sanborn_GRP
PLC_New_Time - MainProgram/MainRoutine - 18(SSV)

PSL_801A 0 BOOL Sanborn_GRP
AliasFor: Local:2:I.Data.12
Base Tag: Local:2:I.Data.12
PSL_801A - MainProgram/Alarms_AutoDialer - 1(XIC)

PW_1_Auto_Cmd 1 BOOL MainProgram
PW_1_Auto_Cmd - MainProgram/Extraction_Wells - *0(OTL), *1(OTU), 2(XIC), 2(XIO), 4(XIC)

PW_1_Failure 0 BOOL Sanborn_GRP
PW_1_Failure - MainProgram/Alarms_AutoDialer - 8(XIC)
PW_1_Failure - MainProgram/Extraction_Wells - *5(OTL), *6(OTU), 3(XIC)

PW_1_Failure_Timer TIMER MainProgram
PW_1_Failure_Timer - MainProgram/Extraction_Wells - *5(TON)
PW_1_Failure_Timer.DN - MainProgram/Extraction_Wells - 5(XIC)

PW_1_LIT AI_DS Sanborn_GRP
PW_1_LIT - MainProgram/Buffer_Inputs - *37(JSR), 37(JSR)
PW_1_LIT.PV - MainProgram/Buffer_Inputs - 38(ALMA)
PW_1_LIT.PV - MainProgram/Extraction_Wells - 0(GEQ), 1(LES)

PW_1_LIT_Alarm ALARM_ANALOG Sanborn_GRP
PW_1_LIT_Alarm - MainProgram/Buffer_Inputs - *38(ALMA)
PW_1_LIT_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 8(XIC)

PW_1_PLC_Auto_Mode 1 BOOL Sanborn_GRP
PW_1_PLC_Auto_Mode - MainProgram/Extraction_Wells - *3(OTU), 2(XIO), 4(XIC), 4(XIO)

PW_1_PLC_Manual_Start 0 BOOL Sanborn_GRP
PW_1_PLC_Manual_Start - MainProgram/Extraction_Wells - *2(OTL), *2(OTU), *3(OTU), 4(XIC)

PW_1_Pump_Start_CR 1 BOOL Sanborn_GRP
AliasFor: Slave_Radio_12.N8[3].0
Base Tag: Slave_Radio_12.N8[3].0
PW_1_Pump_Start_CR - MainProgram/Extraction_Wells - *4(OTE), 5(XIC), 6(XIC)

PW_1_Pump_Start_SP 8.0 REAL Sanborn_GRP
PW_1_Pump_Start_SP - MainProgram/Extraction_Wells - 0(GEQ)

PW_1_Pump_Status 1 BOOL Sanborn_GRP
AliasFor: Slave_Radio_12.N8[2].0
Base Tag: Slave_Radio_12.N8[2].0
PW_1_Pump_Status - MainProgram/Extraction_Wells - 5(XIO), 6(XIC)
PW_1_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 0(XIC)

PW_1_Pump_Stop_SP 5.0 REAL Sanborn_GRP
PW_1_Pump_Stop_SP - MainProgram/Extraction_Wells - 1(LES)
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PW_1_Reset_Pump_Failure 0 BOOL Sanborn_GRP
PW_1_Reset_Pump_Failure - MainProgram/Extraction_Wells - 6(XIC)

PW_1_Runtime Runtime_Couter Sanborn_GRP
PW_1_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *0(JSR), 0(JSR)

PW_1_transition_to_manual_ONS 0 BOOL MainProgram
PW_1_transition_to_manual_ONS - MainProgram/Extraction_Wells - *2(ONS)

PW_3_Auto_Cmd 0 BOOL MainProgram
PW_3_Auto_Cmd - MainProgram/Extraction_Wells - *7(OTL), *8(OTU), 10(XIC), 9(XIC), 9(XIO)

PW_3_Failure 0 BOOL Sanborn_GRP
PW_3_Failure - MainProgram/Alarms_AutoDialer - 8(XIC)
PW_3_Failure - MainProgram/Extraction_Wells - *11(OTL), *12(OTU)

PW_3_Failure_Timer TIMER MainProgram
PW_3_Failure_Timer - MainProgram/Extraction_Wells - *11(TON)
PW_3_Failure_Timer.DN - MainProgram/Extraction_Wells - 11(XIC)

PW_3_LIT AI_DS Sanborn_GRP
PW_3_LIT - MainProgram/Buffer_Inputs - *39(JSR), 39(JSR)
PW_3_LIT.PV - MainProgram/Buffer_Inputs - 40(ALMA)
PW_3_LIT.PV - MainProgram/Extraction_Wells - 7(GEQ), 8(LES)

PW_3_LIT_Alarm ALARM_ANALOG Sanborn_GRP
PW_3_LIT_Alarm - MainProgram/Buffer_Inputs - *40(ALMA)
PW_3_LIT_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 8(XIC)

PW_3_PLC_Auto_Mode 1 BOOL Sanborn_GRP
PW_3_PLC_Auto_Mode - MainProgram/Extraction_Wells - 10(XIC), 10(XIO), 9(XIO)

PW_3_PLC_Manual_Start 0 BOOL Sanborn_GRP
PW_3_PLC_Manual_Start - MainProgram/Extraction_Wells - *9(OTL), *9(OTU), 10(XIC)

PW_3_Pump_Start_CR 0 BOOL Sanborn_GRP
AliasFor: Slave_Radio_13.N8[3].0
Base Tag: Slave_Radio_13.N8[3].0
PW_3_Pump_Start_CR - MainProgram/Extraction_Wells - *10(OTE), 11(XIC), 12(XIC)

PW_3_Pump_Start_SP 8.0 REAL Sanborn_GRP
PW_3_Pump_Start_SP - MainProgram/Extraction_Wells - 7(GEQ)

PW_3_Pump_Status 0 BOOL Sanborn_GRP
AliasFor: Slave_Radio_13.N8[2].0
Base Tag: Slave_Radio_13.N8[2].0
PW_3_Pump_Status - MainProgram/Extraction_Wells - 11(XIO), 12(XIC)
PW_3_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 1(XIC)

PW_3_Pump_Stop_SP 4.0 REAL Sanborn_GRP
PW_3_Pump_Stop_SP - MainProgram/Extraction_Wells - 8(LES)

PW_3_Reset_Pump_Failure 0 BOOL Sanborn_GRP
PW_3_Reset_Pump_Failure - MainProgram/Extraction_Wells - 12(XIC)

PW_3_Runtime Runtime_Couter Sanborn_GRP
PW_3_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *1(JSR), 1(JSR)

PW_3_transition_to_manual_ONS 0 BOOL MainProgram
PW_3_transition_to_manual_ONS - MainProgram/Extraction_Wells - *9(ONS)

PW_4_Auto_Cmd 1 BOOL MainProgram
PW_4_Auto_Cmd - MainProgram/Extraction_Wells - *13(OTL), *14(OTU), 15(XIC), 15(XIO), 16(XIC)

PW_4_Failure 0 BOOL Sanborn_GRP
PW_4_Failure - MainProgram/Alarms_AutoDialer - 8(XIC)
PW_4_Failure - MainProgram/Extraction_Wells - *17(OTL), *18(OTU)
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PW_4_Failure_Timer TIMER MainProgram
PW_4_Failure_Timer - MainProgram/Extraction_Wells - *17(TON)
PW_4_Failure_Timer.DN - MainProgram/Extraction_Wells - 17(XIC)

PW_4_LIT AI_DS Sanborn_GRP
PW_4_LIT - MainProgram/Buffer_Inputs - *33(JSR), 33(JSR)
PW_4_LIT.PV - MainProgram/Buffer_Inputs - 34(ALMA)
PW_4_LIT.PV - MainProgram/Extraction_Wells - 13(GEQ), 14(LES)

PW_4_LIT_Alarm ALARM_ANALOG Sanborn_GRP
PW_4_LIT_Alarm - MainProgram/Buffer_Inputs - *34(ALMA)
PW_4_LIT_Alarm.HInAlarm - MainProgram/Alarms_AutoDialer - 8(XIC)

PW_4_PLC_Auto_Mode 1 BOOL Sanborn_GRP
PW_4_PLC_Auto_Mode - MainProgram/Extraction_Wells - 15(XIO), 16(XIC), 16(XIO)

PW_4_PLC_Manual_Start 0 BOOL Sanborn_GRP
PW_4_PLC_Manual_Start - MainProgram/Extraction_Wells - *15(OTL), *15(OTU), 16(XIC)

PW_4_Pump_Start_CR 1 BOOL Sanborn_GRP
AliasFor: Slave_Radio_11.N8[3].0
Base Tag: Slave_Radio_11.N8[3].0
PW_4_Pump_Start_CR - MainProgram/Extraction_Wells - *16(OTE), 17(XIC), 18(XIC)

PW_4_Pump_Start_SP 10.0 REAL Sanborn_GRP
PW_4_Pump_Start_SP - MainProgram/Extraction_Wells - 13(GEQ)

PW_4_Pump_Status 1 BOOL Sanborn_GRP
AliasFor: Slave_Radio_11.N8[2].0
Base Tag: Slave_Radio_11.N8[2].0
PW_4_Pump_Status - MainProgram/Extraction_Wells - 17(XIO), 18(XIC)
PW_4_Pump_Status - Runtime_Counters_Prgm/Update_Runtime_Counters - 2(XIC)

PW_4_Pump_Stop_SP 7.5 REAL Sanborn_GRP
PW_4_Pump_Stop_SP - MainProgram/Extraction_Wells - 14(LES)

PW_4_Reset_Pump_Failure 0 BOOL Sanborn_GRP
PW_4_Reset_Pump_Failure - MainProgram/Extraction_Wells - 18(XIC)

PW_4_Runtime Runtime_Couter Sanborn_GRP
PW_4_Runtime - Runtime_Counters_Prgm/Update_Runtime_Counters - *2(JSR), 2(JSR)

PW_4_transition_to_manual_ONS 0 BOOL MainProgram
PW_4_transition_to_manual_ONS - MainProgram/Extraction_Wells - *15(ONS)

Radio_Startup_Delay_Timer TIMER Sanborn_GRP
Radio_Startup_Delay_Timer - MainProgram/Read_Write_Radio - *0(TON)
Radio_Startup_Delay_Timer.DN - MainProgram/Read_Write_Radio - 1(XIC)

Radio_Startup_ONS 1 BOOL MainProgram
Radio_Startup_ONS - MainProgram/Read_Write_Radio - *1(ONS)

Restart_Msg_Routine 0 BOOL MainProgram
Restart_Msg_Routine - MainProgram/Read_Write_Radio - *2(OTL), *4(OTU), 10(XIO), 11(XIO), 12(XIO), 13(XIO), 14(XIO), 15(XIO), 16(XIO), 17(XIO), 18(XIO), 19(XIO), 20(XIO), 21(XIO), 22(XIO), 23(XIO), 24(XIO), 25(XIO), 26(XIO), 27(XIO), 28(XIO), 3(XIC), 4(XIC),
 5(XIO), 6(XIO), 7(XIO), 8(XIO), 9(XIO)

Restart_Msg_Routine_from_PLC 0 BOOL MainProgram
Restart_Msg_Routine_from_PLC - MainProgram/Read_Write_Radio - *1(OTE), 2(XIC)

Restart_Msg_Routine_from_SCADA 0 BOOL Sanborn_GRP
Restart_Msg_Routine_from_SCADA - MainProgram/Read_Write_Radio - 2(XIC)

Restart_Msg_Routine_Timer TIMER MainProgram
Restart_Msg_Routine_Timer - MainProgram/Read_Write_Radio - *4(TON)
Restart_Msg_Routine_Timer.DN - MainProgram/Read_Write_Radio - 4(XIC)

S_801A_High_Interlock 0 BOOL Sanborn_GRP
S_801A_High_Interlock - MainProgram/Alarms_AutoDialer - 3(XIO)
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S_801A_High_Interlock (Continued)
S_801A_High_Interlock - MainProgram/S_801A_P805 - *4(OTL), *5(OTU), 5(XIC)
S_801A_High_Interlock - MainProgram/T801_P803 - 27(XIO), 33(XIO)

S_801A_Lag_Pump_Control 0 BOOL Sanborn_GRP
S_801A_Lag_Pump_Control - MainProgram/S_801A_P805 - *2(OTL), *3(OTU), 21(XIC), 27(XIC)

S_801A_Lag_Pump_Start_SP 18.0 REAL Sanborn_GRP
Set by SCADA Lag pump will be running if level is >= this value
S_801A_Lag_Pump_Start_SP - MainProgram/S_801A_P805 - 2(GEQ)

S_801A_Lead_Pump_Control 1 BOOL Sanborn_GRP
S_801A_Lead_Pump_Control - MainProgram/S_801A_P805 - *0(OTL), *1(OTU), 17(XIC), 21(XIC), 27(XIC), 5(XIO), 8(XIO)

S_801A_Lead_Pump_Failure 0 BOOL Sanborn_GRP
S_801A_Lead_Pump_Failure - MainProgram/S_801A_P805 - *17(OTL), *18(OTU), 19(XIC), 8(XIO)

S_801A_Lead_Pump_Failure_ONS 0 BOOL MainProgram
S_801A_Lead_Pump_Failure_ONS - MainProgram/S_801A_P805 - *19(ONS)

S_801A_Lead_Pump_Start_SP 14.0 REAL Sanborn_GRP
Set by SCADA. Lead pump will start when level >= this value
S_801A_Lead_Pump_Start_SP - MainProgram/S_801A_P805 - 0(GEQ), 3(LES)

S_801A_Pump_Stop_SP 7.25 REAL Sanborn_GRP
Set by SCADA. Lead pump will stop when level < this value
S_801A_Pump_Stop_SP - MainProgram/S_801A_P805 - 1(LES)

S_801A_Reset_High_Interlock 0 BOOL Sanborn_GRP
S_801A_Reset_High_Interlock - MainProgram/S_801A_P805 - 5(XIC)

S_801A_Reset_Pump_Failure 0 BOOL Sanborn_GRP
S_801A_Reset_Pump_Failure - MainProgram/S_801A_P805 - *40(OTU), 14(XIC), 16(XIC), 18(XIC), 40(XIC)

S801A_Lead_Control_Off_ONS 0 BOOL MainProgram
S801A_Lead_Control_Off_ONS - MainProgram/S_801A_P805 - *8(ONS)

Set_Msg_Timeout_Value 0 BOOL Sanborn_GRP
Set_Msg_Timeout_Value - MainProgram/Read_Write_Radio - *52(OTU), 52(XIC)

Set_PLC_DST_Status 0 BOOL Sanborn_GRP
Set_PLC_DST_Status - MainProgram/MainRoutine - *21(OTU), 20(XIC), 21(XIC)

Set_PLC_Local_Time 0 BOOL Sanborn_GRP
Set_PLC_Local_Time - MainProgram/MainRoutine - *19(OTU), 18(XIC), 19(XIC)

Slave_Radio_11 Radio_DS Sanborn_GRP
Slave_Radio_11.N7[0] - MainProgram/Read_Write_Radio - *6(MSG), 69(MOV)
Slave_Radio_11.N7[16] - MainProgram/Buffer_Inputs - 33(JSR)
Slave_Radio_11.N7[16] - MainProgram/Read_Write_Radio - *7(MSG)
Slave_Radio_11.N7[1] - MainProgram/Read_Write_Radio - 69(MOV)
Slave_Radio_11.N7[2] - MainProgram/Read_Write_Radio - 69(MOV)
Slave_Radio_11.N7[32] - MainProgram/Buffer_Inputs - 35(JSR)
Slave_Radio_11.N7[32] - MainProgram/Read_Write_Radio - *8(MSG)
Slave_Radio_11.N8[2] - MainProgram/Read_Write_Radio - *9(MSG)
Slave_Radio_11.N8[3] - MainProgram/Read_Write_Radio - 11(MSG)
Slave_Radio_11.N8[4] - MainProgram/Read_Write_Radio - *10(MSG)
Slave_Radio_11.N8[5] - MainProgram/Read_Write_Radio - 12(MSG)
Slave_Radio_11.Signal_Strength - MainProgram/Read_Write_Radio - *69(MOV), 69(GRT)
Slave_Radio_11.SS_Fault - MainProgram/Buffer_Inputs - 33(JSR), 35(JSR)
Slave_Radio_11.SS_Fault - MainProgram/Read_Write_Radio - *69(OTE)
Slave_Radio_11.Temperature - MainProgram/Read_Write_Radio - *69(MOV)
Slave_Radio_11.Voltage - MainProgram/Read_Write_Radio - *69(MOV)

Slave_Radio_11_Counter_Reset_ONS 1 BOOL MainProgram
Slave_Radio_11_Counter_Reset_ONS - MainProgram/Read_Write_Radio - *58(ONS)

Slave_Radio_11_Error_Counter COUNTER Sanborn_GRP
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Slave_Radio_11_Error_Counter (Continued)
Slave_Radio_11_Error_Counter - MainProgram/Read_Write_Radio - *57(CTU), *58(RES)
Slave_Radio_11_Error_Counter.DN - MainProgram/Alarms_AutoDialer - 8(XIC)

Slave_Radio_11_Msg_Error 0 BOOL Sanborn_GRP
Slave_Radio_11_Msg_Error - MainProgram/Read_Write_Radio - *56(OTE), 57(XIC)

Slave_Radio_12 Radio_DS Sanborn_GRP
Slave_Radio_12.N7[0] - MainProgram/Read_Write_Radio - *13(MSG), 70(MOV)
Slave_Radio_12.N7[16] - MainProgram/Buffer_Inputs - 37(JSR)
Slave_Radio_12.N7[16] - MainProgram/Read_Write_Radio - *14(MSG)
Slave_Radio_12.N7[1] - MainProgram/Read_Write_Radio - 70(MOV)
Slave_Radio_12.N7[2] - MainProgram/Read_Write_Radio - 70(MOV)
Slave_Radio_12.N8[2] - MainProgram/Read_Write_Radio - *15(MSG)
Slave_Radio_12.N8[3] - MainProgram/Read_Write_Radio - 16(MSG)
Slave_Radio_12.Signal_Strength - MainProgram/Read_Write_Radio - *70(MOV), 70(GRT)
Slave_Radio_12.SS_Fault - MainProgram/Buffer_Inputs - 37(JSR)
Slave_Radio_12.SS_Fault - MainProgram/Read_Write_Radio - *70(OTE)
Slave_Radio_12.Temperature - MainProgram/Read_Write_Radio - *70(MOV)
Slave_Radio_12.Voltage - MainProgram/Read_Write_Radio - *70(MOV)

Slave_Radio_12_Counter_Reset_ONS 1 BOOL MainProgram
Slave_Radio_12_Counter_Reset_ONS - MainProgram/Read_Write_Radio - *61(ONS)

Slave_Radio_12_Error_Counter COUNTER Sanborn_GRP
Slave_Radio_12_Error_Counter - MainProgram/Read_Write_Radio - *60(CTU), *61(RES)
Slave_Radio_12_Error_Counter.DN - MainProgram/Alarms_AutoDialer - 8(XIC)

Slave_Radio_12_Msg_Error 0 BOOL Sanborn_GRP
Slave_Radio_12_Msg_Error - MainProgram/Read_Write_Radio - *59(OTE), 60(XIC)

Slave_Radio_13 Radio_DS Sanborn_GRP
Slave_Radio_13.N7[0] - MainProgram/Read_Write_Radio - *17(MSG), 71(MOV)
Slave_Radio_13.N7[16] - MainProgram/Buffer_Inputs - 39(JSR)
Slave_Radio_13.N7[16] - MainProgram/Read_Write_Radio - *18(MSG)
Slave_Radio_13.N7[1] - MainProgram/Read_Write_Radio - 71(MOV)
Slave_Radio_13.N7[2] - MainProgram/Read_Write_Radio - 71(MOV)
Slave_Radio_13.N8[2] - MainProgram/Read_Write_Radio - *19(MSG)
Slave_Radio_13.N8[3] - MainProgram/Read_Write_Radio - 20(MSG)
Slave_Radio_13.Signal_Strength - MainProgram/Read_Write_Radio - *71(MOV), 71(GRT)
Slave_Radio_13.SS_Fault - MainProgram/Buffer_Inputs - 39(JSR)
Slave_Radio_13.SS_Fault - MainProgram/Read_Write_Radio - *71(OTE)
Slave_Radio_13.Temperature - MainProgram/Read_Write_Radio - *71(MOV)
Slave_Radio_13.Voltage - MainProgram/Read_Write_Radio - *71(MOV)

Slave_Radio_13_Counter_Reset_ONS 1 BOOL MainProgram
Slave_Radio_13_Counter_Reset_ONS - MainProgram/Read_Write_Radio - *64(ONS)

Slave_Radio_13_Error_Counter COUNTER Sanborn_GRP
Slave_Radio_13_Error_Counter - MainProgram/Read_Write_Radio - *63(CTU), *64(RES)
Slave_Radio_13_Error_Counter.DN - MainProgram/Alarms_AutoDialer - 8(XIC)

Slave_Radio_13_Msg_Error 0 BOOL Sanborn_GRP
Slave_Radio_13_Msg_Error - MainProgram/Read_Write_Radio - *62(OTE), 63(XIC)

Slave_Radio_14 Radio_DS Sanborn_GRP
Slave_Radio_14.N7[0] - MainProgram/Read_Write_Radio - *21(MSG), 72(MOV)
Slave_Radio_14.N7[16] - MainProgram/Buffer_Inputs - 41(JSR)
Slave_Radio_14.N7[16] - MainProgram/Read_Write_Radio - *22(MSG)
Slave_Radio_14.N7[1] - MainProgram/Read_Write_Radio - 72(MOV)
Slave_Radio_14.N7[2] - MainProgram/Read_Write_Radio - 72(MOV)
Slave_Radio_14.N7[32] - MainProgram/Buffer_Inputs - 43(JSR)
Slave_Radio_14.N7[32] - MainProgram/Read_Write_Radio - *23(MSG)
Slave_Radio_14.N8[2] - MainProgram/Read_Write_Radio - *24(MSG)
Slave_Radio_14.N8[3] - MainProgram/Read_Write_Radio - 26(MSG)
Slave_Radio_14.N8[4] - MainProgram/Read_Write_Radio - *25(MSG)
Slave_Radio_14.N8[5] - MainProgram/Read_Write_Radio - 27(MSG)
Slave_Radio_14.Signal_Strength - MainProgram/Read_Write_Radio - *72(MOV), 72(GRT)
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Slave_Radio_14 (Continued)
Slave_Radio_14.SS_Fault - MainProgram/Buffer_Inputs - 41(JSR), 43(JSR)
Slave_Radio_14.SS_Fault - MainProgram/Read_Write_Radio - *72(OTE)
Slave_Radio_14.Temperature - MainProgram/Read_Write_Radio - *72(MOV)
Slave_Radio_14.Voltage - MainProgram/Read_Write_Radio - *72(MOV)

Slave_Radio_14_Counter_Reset_ONS 1 BOOL MainProgram
Slave_Radio_14_Counter_Reset_ONS - MainProgram/Read_Write_Radio - *67(ONS)

Slave_Radio_14_Error_Counter COUNTER Sanborn_GRP
Slave_Radio_14_Error_Counter - MainProgram/Read_Write_Radio - *66(CTU), *67(RES)
Slave_Radio_14_Error_Counter.DN - MainProgram/Alarms_AutoDialer - 8(XIC)

Slave_Radio_14_Msg_Error 0 BOOL Sanborn_GRP
Slave_Radio_14_Msg_Error - MainProgram/Read_Write_Radio - *65(OTE), 66(XIC)

Start_MSG_01_From_Ladder 0 BOOL MainProgram
Start_MSG_01_From_Ladder - MainProgram/Read_Write_Radio - *28(OTE)

T_801_High_Interlock 0 BOOL Sanborn_GRP
this high interlock stops the Extraction Wells (outdoor wells)
T_801_High_Interlock - MainProgram/Alarms_AutoDialer - 3(XIO)
T_801_High_Interlock - MainProgram/Extraction_Wells - 10(XIO), 16(XIO), 22(XIO), 28(XIO), 34(XIO), 4(XIO)
T_801_High_Interlock - MainProgram/T801_P803 - *4(OTL), *5(OTU), 5(XIC)

T_801_High_Interlock_2 0 BOOL Sanborn_GRP
this high interlock stops P-006 and P-007
T_801_High_Interlock_2 - MainProgram/T801_P803 - *6(OTL), *7(OTU), 7(XIC)
T_801_High_Interlock_2 - MainProgram/TK002_P06_P07 - 23(XIO), 29(XIO)

T_801_Lag_Pump_Control 0 BOOL Sanborn_GRP
T_801_Lag_Pump_Control - MainProgram/T801_P803 - *2(OTL), *3(OTU), 23(XIC), 29(XIC)

T_801_Lag_Pump_Start_SP 4.0 REAL Sanborn_GRP
Set by SCADA Lag pump will be running if level is >= this value
T_801_Lag_Pump_Start_SP - MainProgram/T801_P803 - 2(GEQ)

T_801_Lead_Pump_Control 1 BOOL Sanborn_GRP
T_801_Lead_Pump_Control - MainProgram/T801_P803 - *0(OTL), *1(OTU), 10(XIO), 19(XIC), 23(XIC), 29(XIC), 5(XIO), 7(XIO)

T_801_Lead_Pump_Failure 0 BOOL Sanborn_GRP
T_801_Lead_Pump_Failure - MainProgram/T801_P803 - *19(OTL), *20(OTU), 10(XIO), 21(XIC)

T_801_Lead_Pump_Failure_ONS 0 BOOL MainProgram
T_801_Lead_Pump_Failure_ONS - MainProgram/T801_P803 - *21(ONS)

T_801_Lead_Pump_Start_SP 2.8 REAL Sanborn_GRP
Set by SCADA. Lead pump will start when level >= this value
T_801_Lead_Pump_Start_SP - MainProgram/T801_P803 - 0(GEQ), 3(LES)

T_801_Pump_Stop_SP 2.0 REAL Sanborn_GRP
Set by SCADA. Lead pump will stop when level < this value
T_801_Pump_Stop_SP - MainProgram/T801_P803 - 1(LES)

T_801_Reset_High_Interlock 0 BOOL Sanborn_GRP
T_801_Reset_High_Interlock - MainProgram/T801_P803 - 5(XIC), 7(XIC)

T_801_Reset_Pump_Failure 0 BOOL Sanborn_GRP
T_801_Reset_Pump_Failure - MainProgram/T801_P803 - *42(OTU), 16(XIC), 18(XIC), 20(XIC), 42(XIC)

T_802_High_Interlock 0 BOOL Sanborn_GRP
T_802_High_Interlock - MainProgram/Alarms_AutoDialer - 3(XIO)
T_802_High_Interlock - MainProgram/S_801A_P805 - 25(XIO), 31(XIO)
T_802_High_Interlock - MainProgram/T802_P810 - *4(OTL), *5(OTU), 5(XIC)

T_802_Lag_Pump_Control 0 BOOL Sanborn_GRP
T_802_Lag_Pump_Control - MainProgram/T802_P810 - *2(OTL), *3(OTU), 21(XIC), 27(XIC)
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T_802_Lag_Pump_Start_SP 5.5 REAL Sanborn_GRP
T_802_Lag_Pump_Start_SP - MainProgram/T802_P810 - 2(GEQ)

T_802_Lead_Pump_Control 1 BOOL Sanborn_GRP
T_802_Lead_Pump_Control - MainProgram/T802_P810 - *0(OTL), *1(OTU), 17(XIC), 21(XIC), 27(XIC), 5(XIO), 8(XIO)

T_802_Lead_Pump_Failure 0 BOOL Sanborn_GRP
T_802_Lead_Pump_Failure - MainProgram/T802_P810 - *17(OTL), *18(OTU), 19(XIC), 8(XIO)

T_802_Lead_Pump_Failure_ONS 0 BOOL MainProgram
T_802_Lead_Pump_Failure_ONS - MainProgram/T802_P810 - *19(ONS)

T_802_Lead_Pump_Start_SP 4.0 REAL Sanborn_GRP
Set by SCADA. Lead pump will start when level >= this value
T_802_Lead_Pump_Start_SP - MainProgram/T802_P810 - 0(GEQ), 3(LES)

T_802_Pump_Stop_SP 2.0 REAL Sanborn_GRP
Set by SCADA. Lead pump will stop when level < this value
T_802_Pump_Stop_SP - MainProgram/T802_P810 - 1(LES)

T_802_Reset_High_Interlock 0 BOOL Sanborn_GRP
T_802_Reset_High_Interlock - MainProgram/T802_P810 - 5(XIC)

T_802_Reset_Pump_Failure 0 BOOL Sanborn_GRP
T_802_Reset_Pump_Failure - MainProgram/T802_P810 - *40(OTU), 14(XIC), 16(XIC), 18(XIC), 40(XIC)

T801_Lead_Control_Off_ONS 0 BOOL MainProgram
T801_Lead_Control_Off_ONS - MainProgram/T802_P810 - *8(ONS)

T801_Lead_Control_On_ONS 0 BOOL MainProgram
T801_Lead_Control_On_ONS - MainProgram/T801_P803 - *10(ONS)

TempRC Runtime_Couter Runtime_Counters_Prgm
TempRC - Runtime_Counters_Prgm/Handle_RC - #1, *#22
TempRC.Hours - Runtime_Counters_Prgm/Handle_RC - #17, *#17, *#6
TempRC.Minutes - Runtime_Counters_Prgm/Handle_RC - #13, #15, *#13, *#16, *#5
TempRC.Reset - Runtime_Counters_Prgm/Handle_RC - #3
TempRC.Seconds - Runtime_Counters_Prgm/Handle_RC - #11, #9, *#12, *#4, *#9

TK_002_Lag_Pump_Control 0 BOOL Sanborn_GRP
TK_002_Lag_Pump_Control - MainProgram/TK002_P06_P07 - *2(OTL), *3(OTU), 19(XIC), 25(XIC)

TK_002_Lag_Pump_Start_SP 3.5 REAL Sanborn_GRP
TK_002_Lag_Pump_Start_SP - MainProgram/TK002_P06_P07 - 2(GEQ)

TK_002_Lead_Pump_Control 0 BOOL Sanborn_GRP
TK_002_Lead_Pump_Control - MainProgram/TK002_P06_P07 - *0(OTL), *1(OTU), 15(XIC), 19(XIC), 25(XIC), 6(XIO)

TK_002_Lead_Pump_Failure 0 BOOL Sanborn_GRP
TK_002_Lead_Pump_Failure - MainProgram/TK002_P06_P07 - *15(OTL), *16(OTU), 17(XIC), 6(XIO)

TK_002_Lead_Pump_Failure_ONS 0 BOOL Sanborn_GRP
TK_002_Lead_Pump_Failure_ONS - MainProgram/TK002_P06_P07 - *17(ONS)

TK_002_Lead_Pump_Start_SP 3.0 REAL Sanborn_GRP
TK_002_Lead_Pump_Start_SP - MainProgram/TK002_P06_P07 - 0(GEQ)

TK_002_Pump_Stop_SP 0.75 REAL Sanborn_GRP
TK_002_Pump_Stop_SP - MainProgram/TK002_P06_P07 - 1(LES), 3(LES)

TK_002_Reset_Pump_Failure 0 BOOL Sanborn_GRP
TK_002_Reset_Pump_Failure - MainProgram/TK002_P06_P07 - *38(OTU), 12(XIC), 14(XIC), 16(XIC), 38(XIC)

TK_02_High_Interlock 0 BOOL Sanborn_GRP
TK_02_High_Interlock - MainProgram/MainRoutine - *22(OTL), *23(OTU), 24(XIC)

TK_02_high_Interlock_Timer TIMER Sanborn_GRP
TK_02_high_Interlock_Timer - MainProgram/MainRoutine - *23(TON)
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TK_02_high_Interlock_Timer (Continued)
TK_02_high_Interlock_Timer.DN - MainProgram/MainRoutine - 23(XIC)

TK002_Lead_Control_On_ONS 1 BOOL Sanborn_GRP
TK002_Lead_Control_On_ONS - MainProgram/TK002_P06_P07 - *6(ONS)

XV_1001_Close_LS 0 BOOL Sanborn_GRP
AliasFor: Local:5:I.Data.11
Base Tag: Local:5:I.Data.11
XV_1001_Close_LS - MainProgram/Bag_Filters - 16(XIO)

XV_1001_Close_Override 0 BOOL Sanborn_GRP
XV_1001_Close_Override - MainProgram/Bag_Filters - 10(XIC), 9(XIO)

XV_1001_Cmd 1 BOOL Sanborn_GRP
On=Open Off=Close
AliasFor: Local:8:O.Data.2
Base Tag: Local:8:O.Data.2
XV_1001_Cmd - MainProgram/Bag_Filters - *10(OTU), *9(OTL), 13(XIC), 15(XIC), 16(XIO)

XV_1001_Fail_Close_Timer TIMER Sanborn_GRP
XV_1001_Fail_Close_Timer - MainProgram/Bag_Filters - *16(TON)
XV_1001_Fail_Close_Timer.DN - MainProgram/Bag_Filters - 16(XIC)

XV_1001_Fail_Open_Timer TIMER Sanborn_GRP
XV_1001_Fail_Open_Timer - MainProgram/Bag_Filters - *15(TON)
XV_1001_Fail_Open_Timer.DN - MainProgram/Bag_Filters - 15(XIC)

XV_1001_Fail_to_Close 0 BOOL Sanborn_GRP
XV_1001_Fail_to_Close - MainProgram/Bag_Filters - *16(OTL), *19(OTU)

XV_1001_Fail_to_Open 0 BOOL Sanborn_GRP
XV_1001_Fail_to_Open - MainProgram/Bag_Filters - *15(OTL), *19(OTU)

XV_1001_Is_Open 1 BOOL Sanborn_GRP
XV_1001_Is_Open - MainProgram/Bag_Filters - *13(OTE), 12(XIC)

XV_1001_Is_Open_Timer TIMER Sanborn_GRP
XV_1001_Is_Open_Timer - MainProgram/Bag_Filters - *13(TON)
XV_1001_Is_Open_Timer.DN - MainProgram/Bag_Filters - 13(XIC)

XV_1001_Open_LS 0 BOOL Sanborn_GRP
AliasFor: Local:5:I.Data.10
Base Tag: Local:5:I.Data.10
XV_1001_Open_LS - MainProgram/Bag_Filters - 15(XIO)

XV_1001_Open_Override 0 BOOL Sanborn_GRP
XV_1001_Open_Override - MainProgram/Bag_Filters - 10(XIO), 9(XIC)

XV_1002_Close_LS 0 BOOL Sanborn_GRP
AliasFor: Local:5:I.Data.13
Base Tag: Local:5:I.Data.13
XV_1002_Close_LS - MainProgram/Bag_Filters - 18(XIO)

XV_1002_Close_Override 0 BOOL Sanborn_GRP
XV_1002_Close_Override - MainProgram/Bag_Filters - 11(XIO), 12(XIC)

XV_1002_Cmd 0 BOOL Sanborn_GRP
AliasFor: Local:8:O.Data.3
Base Tag: Local:8:O.Data.3
XV_1002_Cmd - MainProgram/Bag_Filters - *11(OTL), *12(OTU), 14(XIC), 17(XIC), 18(XIO)

XV_1002_Fail_Close_Timer TIMER Sanborn_GRP
XV_1002_Fail_Close_Timer - MainProgram/Bag_Filters - *18(TON)
XV_1002_Fail_Close_Timer.DN - MainProgram/Bag_Filters - 18(XIC)

XV_1002_Fail_Open_Timer TIMER Sanborn_GRP
XV_1002_Fail_Open_Timer - MainProgram/Bag_Filters - *17(TON)



Sanborn_GRP - Tag Listing  Page 35
Sanborn_GRP (Controller) 5/29/2012 2:22:51 PM

C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

XV_1002_Fail_Open_Timer (Continued)
XV_1002_Fail_Open_Timer.DN - MainProgram/Bag_Filters - 17(XIC)

XV_1002_Fail_to_Close 0 BOOL Sanborn_GRP
XV_1002_Fail_to_Close - MainProgram/Bag_Filters - *18(OTL), *19(OTU)

XV_1002_Fail_to_Open 0 BOOL Sanborn_GRP
XV_1002_Fail_to_Open - MainProgram/Bag_Filters - *17(OTL), *19(OTU)

XV_1002_Is_Open 0 BOOL Sanborn_GRP
XV_1002_Is_Open - MainProgram/Bag_Filters - *14(OTE), 10(XIC)

XV_1002_Is_Open_Timer TIMER Sanborn_GRP
XV_1002_Is_Open_Timer - MainProgram/Bag_Filters - *14(TON)
XV_1002_Is_Open_Timer.DN - MainProgram/Bag_Filters - 14(XIC)

XV_1002_Open_LS 0 BOOL Sanborn_GRP
AliasFor: Local:5:I.Data.12
Base Tag: Local:5:I.Data.12
XV_1002_Open_LS - MainProgram/Bag_Filters - 17(XIO)

XV_1002_Open_Override 0 BOOL Sanborn_GRP
XV_1002_Open_Override - MainProgram/Bag_Filters - 11(XIC), 12(XIO)

ZERO 0 DINT Sanborn_GRP
ZERO - MainProgram/MainRoutine - 20(SSV)
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0
B_801A_PLC_Manual_Start

B_801A_Start_CR
<Local:7:O.Data.0>

1

B_801A_Start_CR
<Local:7:O.Data.0>

/

B_801A_Status
<Local:5:I.Data.0>

EN

DN

Timer On Delay
Timer B_801_Failure_Timer
Preset 15000
Accum 0

TON

B_801_Failure_Timer.DN
L

B_801A_Failure

2
Master_Alarm_Reset

B_801_Reset_Failure

U
B_801A_Failure

3
B_801_Reset_Failure

U
B_801_Reset_Failure

(End)
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0 Subroutine
Input Par AI_DS
Input Par AI_Card_Data
Input Par AI_Card_Fault

SBR AI_Card_Fault AI_DS.Fault

1 Move
Source AI_Card_Data
 8661
Dest AI_DS.Raw_Input
 4023

MOV

If Limit_Scaling is enabled, check the raw input vs min and max and set to high or low eng value if the input is out of range.
Return from the subroutine this occurs

2
AI_DS.Limit_Scaling

Less Than (A<B)
Source A AI_Card_Data
 8661
Source B AI_DS.Raw_Min
 4000

LES
Move
Source AI_DS.Eng_Min
 0.0
Dest AI_DS.PV
 0.71

MOV
Return from Subroutine
Return Par AI_DS

RET

If Limit_Scaling is enabled, check the raw input vs min and max and set to high or low eng value if the input is out of range.
Return from the subroutine this occurs

3
AI_DS.Limit_Scaling

Greater Than (A>B)
Source A AI_Card_Data
 8661
Source B AI_DS.Raw_Max
 20000

GRT
Move
Source AI_DS.Eng_Max
 500.0
Dest AI_DS.PV
 0.71

MOV
Return from Subroutine
Return Par AI_DS

RET

If Raw min and max are the same, the cpu would try to divide by zero. That is no good, so exit sbr if raw min and max are the same

4 Equal
Source A AI_DS.Raw_Min
 4000
Source B AI_DS.Raw_Max
 20000

EQU
Move
Source 0
  
Dest AI_DS.PV
 0.71

MOV
Return from Subroutine
Return Par AI_DS

RET
If Raw min and max are the same, the cpu would try to divide by zero. That is no good, so exit sbr if raw min and max are the same

5 Compute
Dest AI_DS.PV
 0.71
Expression (AI_Card_Data - AI_DS.Raw_Min) * ( ( (AI_DS.Eng_Max-AI_DS.Eng_Min)/(AI_DS.Raw_Max-AI_DS.Raw_Min) ) )+ AI_DS.Eng_Min

CPT

6 Compute
Dest AI_DS.PV
 0.71
Expression AI_DS.PV * 100

CPT
Truncate
Source AI_DS.PV
 0.71
Dest AI_DS.PV
 0.71

TRN
Compute
Dest AI_DS.PV
 0.71
Expression AI_DS.PV / 100

CPT

7 Return from Subroutine
Return Par AI_DS

RET

(End)
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AI handler using y=M*x + B equation

0 Subroutine
Input Par AI_DS
Input Par AI_Card_Data
Input Par AI_Card_Fault

SBR AI_Card_Fault AI_DS.Fault

1 Move
Source AI_Card_Data
 8661
Dest AI_DS.Raw_Input
 4023

MOV

2 Compute
Dest AI_DS.PV
 0.71
Expression AI_DS.M * AI_DS.Raw_Input + AI_DS.B

CPT

If Limit_Scaling is enabled, check the raw input vs min and max and set to high or low eng value if the input is out of range.
Return from the subroutine this occurs

3
AI_DS.Limit_Scaling

Less Than (A<B)
Source A AI_DS.PV
 0.71
Source B AI_DS.Eng_Min
 0.0

LES
Move
Source AI_DS.Eng_Min
 0.0
Dest AI_DS.PV
 0.71

MOV

If Limit_Scaling is enabled, check the raw input vs min and max and set to high or low eng value if the input is out of range.
Return from the subroutine this occurs

4
AI_DS.Limit_Scaling

Greater Than (A>B)
Source A AI_DS.PV
 0.71
Source B AI_DS.Eng_Max
 500.0

GRT
Move
Source AI_DS.Eng_Max
 500.0
Dest AI_DS.PV
 0.71

MOV

5 Compute
Dest AI_DS.PV
 0.71
Expression AI_DS.PV * 100

CPT
Truncate
Source AI_DS.PV
 0.71
Dest AI_DS.PV
 0.71

TRN
Compute
Dest AI_DS.PV
 0.71
Expression AI_DS.PV / 100

CPT

6 Return from Subroutine
Return Par AI_DS

RET

(End)
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0

PDS_801
<Local:2:I.Data.4>

PDS_802
<Local:2:I.Data.5>

PDS_803
<Local:2:I.Data.6>

High_Pressure_Alarm_Timer.DN
/

Master_Alarm_Reset

EN

DN

Timer On Delay
Timer High_Pressure_Alarm_Timer
Preset 60000
Accum 0

TON

High_Pressure_Alarm_Timer.DN High_Pressure_Alarms

1

B_801A_Status
<Local:5:I.Data.0>

PSL_801A
<Local:2:I.Data.12>

Low_Air_Pressure_B801A_Timer.DN
/

Master_Alarm_Reset

EN

DN

Timer On Delay
Timer Low_Air_Pressure_B801A_Timer
Preset 30000
Accum 0

TON

Low_Air_Pressure_B801A_Timer.DN Low_Air_Pressure_B801A

2
LIT_803_Alarm.HInAlarm

LIT_801A_Alarm.HInAlarm

LIT_805_Alarm.HInAlarm

EN

DN

Timer On Delay
Timer High_Level_Alarm_Timer
Preset 120000
Accum 0

TON

High_Level_Alarm_Timer.DN
L

High_Level_Alarms

3
High_Level_Alarms

/

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock
/

T_802_High_Interlock
/

S_801A_High_Interlock

Master_Alarm_Reset

U
High_Level_Alarms

4
LIT_803_Alarm.LInAlarm

LIT_801A_Alarm.LInAlarm

LIT_805_Alarm.LInAlarm

EN

DN

Timer On Delay
Timer Low_Level_Alarm_Timer
Preset 10000
Accum 0

TON

Low_Level_Alarm_Timer.DN
L

Low_Level_Alarms

5
Low_Level_Alarms Master_Alarm_Reset

U
Low_Level_Alarms
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6
Low_Air_Pressure_B801A

B_801A_Failure

High_Level_Alarms

P_803B_Failure

P_803C_Failure

P_805A_Failure

P_805C_Failure

P_810A_Failure

P_810B_Failure

Air Stripper Failure
Autodialer_CR_2

<Local:4:O.Data.2>

7
High_Pressure_Alarms

Air Stripper 
Operator Alarm

Autodialer_CR_4
<Local:4:O.Data.3>
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8
PW_1_Failure

PW_3_Failure

PW_4_Failure

P_2_Failure

P_3_Failure

P_4_Failure

PW_1_LIT_Alarm.HInAlarm

PW_3_LIT_Alarm.HInAlarm

PW_4_LIT_Alarm.HInAlarm

P_2_LIT_Alarm.HInAlarm

P_3_LIT_Alarm.HInAlarm

AFI
P_4_LIT_Alarm.HInAlarm

Slave_Radio_11_Error_Counter.DN

Slave_Radio_12_Error_Counter.DN

Slave_Radio_13_Error_Counter.DN

Slave_Radio_14_Error_Counter.DN

Autodialer_CR_5_Latch

9
Autodialer_CR_5_Latch

L

Ground Water 
Operator Alarm

Autodialer_CR_5
<Local:4:O.Data.4>

10 /
Autodialer_CR_5_Latch

EN

DN

Timer On Delay
Timer Autodialer_CR_5_Unlatch_Timer
Preset 300000
Accum 300006

TON

Autodialer_CR_5_Unlatch_Timer.DN
U

Ground Water 
Operator Alarm

Autodialer_CR_5
<Local:4:O.Data.4>
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11

Heat_Trace_Fault
<Local:2:I.Data.11>

Heat_Trace_Fault_2
<Local:2:I.Data.15>

L
Heat_Trace_Fault_Latch

12
Master_Alarm_Reset

U
Heat_Trace_Fault_Latch

13
Containment_Sump_High_Level

Building Sump High 
Level

LSH_804B
<Local:2:I.Data.3>

LI_200_Alarm.HHInAlarm

LI_201_Alarm.HHInAlarm

LI_202_Alarm.HHInAlarm

LI_203_Alarm.HHInAlarm

LT_207_Alarm.HHInAlarm

DPI_212_Alarm.HHInAlarm

Heat_Trace_Fault_Latch

LSHH_219_Delay.DN

Treatment Plant Aux. 
System Failure

Autodialer_CR_6
<Local:4:O.Data.5>

14

Containment Sump 
High Level
LSH_804A

<Local:2:I.Data.2>
EN

DN

Timer On Delay
Timer Containment_Sump_High_Delay
Preset 5000
Accum 0

TON

Containment_Sump_High_Delay.DN
L

Containment_Sump_High_Level

15 /

Containment Sump 
High Level
LSH_804A

<Local:2:I.Data.2> Master_Alarm_Reset
U

Containment_Sump_High_Level
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16

Power Failure
Autodialer_CR_8

<Local:4:O.Data.6>

(End)
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When DPI 212 goes into High Alarm, latch in the Alarm Signal (used for Bag Changeover/HMI display)

0
DPI_212_Alarm.HInAlarm

L
DPI_212_High_Alarm_Latch

When DPI 212 goes into High Alarm, latch in the Alarm Signal (used for Bag Changeover/HMI display)

The first time DPI 212 goes into high alarm, do the Auto Bag change

1
DPI_212_High_Alarm_Latch

ONS
DPI_212_into_alarm_ONS DPI_212_Change_Bag_Auto

The first time DPI 212 goes into high alarm, do the Auto Bag change

Once the operator resets the bag filters and ackowledges the change over, reset the high alarm latch and the auto change signal

2

Set to 1 by HMI
once operator has 
changed bags they 
press this button to 
ack the auto switch 

over
DPI_212_Auto_Change_Ack

/
DPI_212_Alarm.HInAlarm

U
DPI_212_High_Alarm_Latch

U

Set to 1 by HMI
once operator has 
changed bags they 
press this button to 
ack the auto switch 

over
DPI_212_Auto_Change_Ack

Once the operator resets the bag filters and ackowledges the change over, reset the high alarm latch and the auto change signal

If group 1 is currently active, and it is time to change bag filters, set group 2 to become active

3
DPI_212_Change_Bag_Auto BF_Group_1_Is_Active

L
BF_Group_2_Set_As_Active

If group 1 is currently active, and it is time to change bag filters, set group 2 to become active

if group 2 is currently active and it is time to change bag filters, set group 1 to become active
OR

if neither group is active, and neither group is set to become active, then set group 1 to become active (will happen at first powerup)

4
DPI_212_Change_Bag_Auto BF_Group_2_Is_Active

/
BF_Group_1_Is_Active

/
BF_Group_2_Is_Active

/
BF_Group_1_Set_As_Active

/
BF_Group_2_Set_As_Active

L
BF_Group_1_Set_As_Active

if group 2 is currently active and it is time to change bag filters, set group 1 to become active
OR

if neither group is active, and neither group is set to become active, then set group 1 to become active (will happen at first powerup)

When setting group 1 to become active
Set Group1 active bit, reset group1 standby bit, set group2 standby bit, reset group2 active bit, and reset set 1 as active bit

5
BF_Group_1_Set_As_Active

L
BF_Group_1_Is_Active

U
BF_Group_1_Is_Standby

L
BF_Group_2_Is_Standby

U
BF_Group_2_Is_Active

U
BF_Group_1_Set_As_Active

When setting group 1 to become active
Set Group1 active bit, reset group1 standby bit, set group2 standby bit, reset group2 active bit, and reset set 1 as active bit

When setting group 1 to become standby
reset Group1 active bit, Set group1 standby bit, reset group2 standby bit, Set group2 active bit, and reset set 1 as standby bit

6
BF_Group_1_Set_As_Standby

L
BF_Group_1_Is_Standby

U
BF_Group_1_Is_Active

L
BF_Group_2_Is_Active

U
BF_Group_2_Is_Standby

U
BF_Group_1_Set_As_Standby

When setting group 1 to become standby
reset Group1 active bit, Set group1 standby bit, reset group2 standby bit, Set group2 active bit, and reset set 1 as standby bit
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When setting group 2 to become active
Set Group2 active bit, reset group2 standby bit, set group1 standby bit, reset group1 active bit, and reset set 2 as active bit

7
BF_Group_2_Set_As_Active

L
BF_Group_2_Is_Active

U
BF_Group_2_Is_Standby

L
BF_Group_1_Is_Standby

U
BF_Group_1_Is_Active

U
BF_Group_2_Set_As_Active

When setting group 2 to become active
Set Group2 active bit, reset group2 standby bit, set group1 standby bit, reset group1 active bit, and reset set 2 as active bit

When setting group 2 to become standby
reset Group2 active bit, Set group2 standby bit, reset group1 standby bit, Set group1 active bit, and reset set 2 as standby bit

8
BF_Group_2_Set_As_Standby

L
BF_Group_2_Is_Standby

U
BF_Group_2_Is_Active

L
BF_Group_1_Is_Active

U
BF_Group_1_Is_Standby

U
BF_Group_2_Set_As_Standby

When setting group 2 to become standby
reset Group2 active bit, Set group2 standby bit, reset group1 standby bit, Set group1 active bit, and reset set 2 as standby bit

If group1 is active then open xv1001
If the Open overrides is on then open xv1001

if the close override is on then do not open xv1001

9
BF_Group_1_Is_Active

XV_1001_Open_Override

/
XV_1001_Close_Override

L

On=Open
Off=Close

XV_1001_Cmd
<Local:8:O.Data.2>

If group1 is active then open xv1001
If the Open overrides is on then open xv1001

if the close override is on then do not open xv1001

if group2 is active and xv1002 is open then close xv1001
if the close override is on then close xv1001

if the open override is on then do not close xv1001

10
BF_Group_2_Is_Active XV_1002_Is_Open

XV_1001_Close_Override

/
XV_1001_Open_Override

U

On=Open
Off=Close

XV_1001_Cmd
<Local:8:O.Data.2>

if group2 is active and xv1002 is open then close xv1001
if the close override is on then close xv1001

if the open override is on then do not close xv1001

If group2 is active then open xv1002
If the Open overrides is on then open xv1002

if the close override is on then do not open xv1002

11
BF_Group_2_Is_Active

XV_1002_Open_Override

/
XV_1002_Close_Override

L

XV_1002_Cmd
<Local:8:O.Data.3>

If group2 is active then open xv1002
If the Open overrides is on then open xv1002

if the close override is on then do not open xv1002
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if group1 is active and xv1001 is open then close xv1002
if the close override is on then close xv1002

if the open override is on then do not close xv1002

12
BF_Group_1_Is_Active XV_1001_Is_Open

XV_1002_Close_Override

/
XV_1002_Open_Override

U

XV_1002_Cmd
<Local:8:O.Data.3>

if group1 is active and xv1001 is open then close xv1002
if the close override is on then close xv1002

if the open override is on then do not close xv1002

13

On=Open
Off=Close

XV_1001_Cmd
<Local:8:O.Data.2>

EN

DN

Timer On Delay
Timer XV_1001_Is_Open_Timer
Preset 15000
Accum 15002

TON

XV_1001_Is_Open_Timer.DN XV_1001_Is_Open

14

XV_1002_Cmd
<Local:8:O.Data.3>

EN

DN

Timer On Delay
Timer XV_1002_Is_Open_Timer
Preset 15000
Accum 0

TON

XV_1002_Is_Open_Timer.DN XV_1002_Is_Open

if output is on, but feedback does not show open, after a time delay trigger an alarm

15 AFI

On=Open
Off=Close

XV_1001_Cmd
<Local:8:O.Data.2>

/

XV_1001_Open_LS
<Local:5:I.Data.10>

EN

DN

Timer On Delay
Timer XV_1001_Fail_Open_Timer
Preset 10000
Accum 0

TON

XV_1001_Fail_Open_Timer.DN
L

XV_1001_Fail_to_Open

if output is on, but feedback does not show open, after a time delay trigger an alarm

if output is off, but feedback does not show close, after a time delay trigger an alarm

16 AFI /

On=Open
Off=Close

XV_1001_Cmd
<Local:8:O.Data.2>

/

XV_1001_Close_LS
<Local:5:I.Data.11>

EN

DN

Timer On Delay
Timer XV_1001_Fail_Close_Timer
Preset 10000
Accum 0

TON

XV_1001_Fail_Close_Timer.DN
L

XV_1001_Fail_to_Close

if output is off, but feedback does not show close, after a time delay trigger an alarm
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if output is on, but feedback does not show open, after a time delay trigger an alarm

17 AFI

XV_1002_Cmd
<Local:8:O.Data.3>

/

XV_1002_Open_LS
<Local:5:I.Data.12>

EN

DN

Timer On Delay
Timer XV_1002_Fail_Open_Timer
Preset 10000
Accum 0

TON

XV_1002_Fail_Open_Timer.DN
L

XV_1002_Fail_to_Open

if output is on, but feedback does not show open, after a time delay trigger an alarm

if output is off, but feedback does not show close, after a time delay trigger an alarm

18 AFI /

XV_1002_Cmd
<Local:8:O.Data.3>

/

XV_1002_Close_LS
<Local:5:I.Data.13>

EN

DN

Timer On Delay
Timer XV_1002_Fail_Close_Timer
Preset 10000
Accum 0

TON

XV_1002_Fail_Close_Timer.DN
L

XV_1002_Fail_to_Close

if output is off, but feedback does not show close, after a time delay trigger an alarm

When the alramrs are reset, clear the fail to open/close alarms

19
Master_Alarm_Reset

U
XV_1001_Fail_to_Open

U
XV_1001_Fail_to_Close

U
XV_1002_Fail_to_Open

U
XV_1002_Fail_to_Close

When the alramrs are reset, clear the fail to open/close alarms

(End)
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0 Jump To Subroutine
Routine Name AI_Handler
Input Par LIT_805
Input Par Local:1:I.Ch0Data
Input Par Local:1:I.Ch0Status
Return Par LIT_805

JSR

1
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA LIT_805_Alarm  ... 
In LIT_805.PV
 2.32
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 15.0
HLimit 8.0
LLimit 1.5
LLLimit 0.0

ALMA

2 Jump To Subroutine
Routine Name AI_Handler
Input Par LIT_801A
Input Par Local:1:I.Ch1Data
Input Par Local:1:I.Ch1Status
Return Par LIT_801A

JSR

3
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA LIT_801A_Alarm  ... 
In LIT_801A.PV
 8.54
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 25.0
HLimit 23.0
LLimit 3.0
LLLimit 0.0

ALMA

4 Jump To Subroutine
Routine Name AI_Handler
Input Par LIT_803
Input Par Local:1:I.Ch2Data
Input Par Local:1:I.Ch2Status
Return Par LIT_803

JSR
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RSLogix 5000

5
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA LIT_803_Alarm  ... 
In LIT_803.PV
 3.42
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 12.0
HLimit 7.5
LLimit 0.5
LLLimit 0.0

ALMA

6 AFI Jump To Subroutine
Routine Name AI_Handler
Input Par FIT_803
Input Par Local:1:I.Ch3Data
Input Par Local:1:I.Ch3Status
Return Par FIT_803

JSR

7
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA FIT_803_Alarm  ... 
In FIT_803.PV
 92.84189
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 600.0
HLimit 300.0
LLimit -1.0
LLLimit -2.0

ALMA

8 Jump To Subroutine
Routine Name AI_Handler
Input Par FIT_206
Input Par Local:1:I.Ch4Data
Input Par Local:1:I.Ch4Status
Return Par FIT_206

JSR
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RSLogix 5000

9
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA FIT_206_Alarm  ... 
In FIT_206.PV
 -0.13
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 99.0
HLimit 98.0
LLimit -10.0
LLLimit -15.0

ALMA

10 Jump To Subroutine
Routine Name AI_Handler
Input Par LT_207
Input Par Local:1:I.Ch5Data
Input Par Local:1:I.Ch5Status
Return Par LT_207

JSR

11
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA LT_207_Alarm  ... 
In LT_207.PV
 1.64
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 7.0
HLimit 4.5
LLimit 0.5
LLLimit -15.0

ALMA

12 Jump To Subroutine
Routine Name AI_Handler
Input Par PI_212
Input Par Local:1:I.Ch6Data
Input Par Local:1:I.Ch6Status
Return Par PI_212

JSR
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RSLogix 5000

13
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA PI_212_Alarm  ... 
In PI_212.PV
 0.35
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 25.0
HLimit 20.0
LLimit -10.0
LLLimit -15.0

ALMA

14 Jump To Subroutine
Routine Name AI_Handler
Input Par PI_218
Input Par Local:1:I.Ch7Data
Input Par Local:1:I.Ch7Status
Return Par PI_218

JSR

15
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA PI_218_Alarm  ... 
In PI_218.PV
 0.21
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 10.0
HLimit 5.0
LLimit -10.0
LLLimit -15.0

ALMA

16 Jump To Subroutine
Routine Name AI_Handler
Input Par LI_200
Input Par Local:3:I.Ch0Data
Input Par Local:3:I.Ch0Status
Return Par LI_200

JSR
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RSLogix 5000

17
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA LI_200_Alarm  ... 
In LI_200.PV
 0.69
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 1.5
HLimit 1.0
LLimit -10.0
LLLimit -15.0

ALMA

18 Jump To Subroutine
Routine Name AI_Handler
Input Par LI_201
Input Par Local:3:I.Ch1Data
Input Par Local:3:I.Ch1Status
Return Par LI_201

JSR

19
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA LI_201_Alarm  ... 
In LI_201.PV
 1.29
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 5.0
HLimit 3.0
LLimit -10.0
LLLimit -15.0

ALMA

20 Jump To Subroutine
Routine Name AI_Handler
Input Par LI_202
Input Par Local:3:I.Ch2Data
Input Par Local:3:I.Ch2Status
Return Par LI_202

JSR
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RSLogix 5000

21
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA LI_202_Alarm  ... 
In LI_202.PV
 0.59
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 2.0
HLimit 1.5
LLimit -10.0
LLLimit -15.0

ALMA

22 Jump To Subroutine
Routine Name AI_Handler
Input Par LI_203
Input Par Local:3:I.Ch3Data
Input Par Local:3:I.Ch3Status
Return Par LI_203

JSR

23
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA LI_203_Alarm  ... 
In LI_203.PV
 1.1
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 4.0
HLimit 3.9
LLimit 0.5
LLLimit 0.5

ALMA

24 Jump To Subroutine
Routine Name AI_Handler
Input Par FIQ_200
Input Par Local:3:I.Ch4Data
Input Par Local:3:I.Ch4Status
Return Par FIQ_200

JSR
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RSLogix 5000

25
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA FIQ_200_Alarm  ... 
In FIQ_200.PV
 0.31
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 1000.0
HLimit 999.0
LLimit -10.0
LLLimit -15.0

ALMA

26 Jump To Subroutine
Routine Name AI_Handler
Input Par FIQ_201
Input Par Local:3:I.Ch5Data
Input Par Local:3:I.Ch5Status
Return Par FIQ_201

JSR

27
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA FIQ_201_Alarm  ... 
In FIQ_201.PV
 364.09
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 1000.0
HLimit 999.0
LLimit -10.0
LLLimit -15.0

ALMA

28 Jump To Subroutine
Routine Name AI_Handler
Input Par FIQ_202
Input Par Local:3:I.Ch6Data
Input Par Local:3:I.Ch6Status
Return Par FIQ_202

JSR
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RSLogix 5000

29
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA FIQ_202_Alarm  ... 
In FIQ_202.PV
 0.06
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 1000.0
HLimit 999.0
LLimit -10.0
LLLimit -15.0

ALMA

30 Grtr Than or Eql (A>=B)
Source A PI_212.Raw_Input
 4095
Source B 3200
  

GEQ
Grtr Than or Eql (A>=B)
Source A PI_218.Raw_Input
 4056
Source B 3200
  

GEQ
Subtract
Source A PI_212.PV
 0.35
Source B PI_218.PV
 0.21
Dest DPI_212.PV
 0.2

SUB

31 Less Than (A<B)
Source A PI_212.Raw_Input
 4095
Source B 3200
  

LES

Less Than (A<B)
Source A PI_218.Raw_Input
 4056
Source B 3200
  

LES

DPI_212.Fault

32
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA DPI_212_Alarm  ... 
In DPI_212.PV
 0.2
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 25.0
HLimit 12.0
LLimit -15.0
LLLimit -25.0

ALMA
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RSLogix 5000

33 Jump To Subroutine
Routine Name AI_Handler_2
Input Par PW_4_LIT
Input Par Slave_Radio_11.N7[16]
Input Par Slave_Radio_11.SS_Fault
Return Par PW_4_LIT

JSR

AI handler using 
y=M*x + B equation

34
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA PW_4_LIT_Alarm  ... 
In PW_4_LIT.PV
 22.65
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 25.0
HLimit 31.0
LLimit 6.0
LLLimit 0.0

ALMA

35 Jump To Subroutine
Routine Name AI_Handler_2
Input Par P_2_LIT
Input Par Slave_Radio_11.N7[32]
Input Par Slave_Radio_11.SS_Fault
Return Par P_2_LIT

JSR

AI handler using 
y=M*x + B equation

36
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA P_2_LIT_Alarm  ... 
In P_2_LIT.PV
 5.44
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 25.0
HLimit 14.0
LLimit 3.0
LLLimit 0.0

ALMA
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RSLogix 5000

37 Jump To Subroutine
Routine Name AI_Handler_2
Input Par PW_1_LIT
Input Par Slave_Radio_12.N7[16]
Input Par Slave_Radio_12.SS_Fault
Return Par PW_1_LIT

JSR

AI handler using 
y=M*x + B equation

38
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA PW_1_LIT_Alarm  ... 
In PW_1_LIT.PV
 14.19
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 20.0
HLimit 30.0
LLimit 3.5
LLLimit 0.0

ALMA

39 Jump To Subroutine
Routine Name AI_Handler
Input Par PW_3_LIT
Input Par Slave_Radio_13.N7[16]
Input Par Slave_Radio_13.SS_Fault
Return Par PW_3_LIT

JSR

40
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA PW_3_LIT_Alarm  ... 
In PW_3_LIT.PV
 6.81
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 18.0
HLimit 16.0
LLimit 2.5
LLLimit 0.0

ALMA

41 Jump To Subroutine
Routine Name AI_Handler_2
Input Par P_3_LIT
Input Par Slave_Radio_14.N7[16]
Input Par Slave_Radio_14.SS_Fault
Return Par P_3_LIT

JSR

AI handler using 
y=M*x + B equation
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RSLogix 5000

42
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA P_3_LIT_Alarm  ... 
In P_3_LIT.PV
 4.8
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 25.0
HLimit 15.0
LLimit 1.5
LLLimit 0.0

ALMA

43 Jump To Subroutine
Routine Name AI_Handler_2
Input Par P_4_LIT
Input Par Slave_Radio_14.N7[32]
Input Par Slave_Radio_14.SS_Fault
Return Par P_4_LIT

JSR

AI handler using 
y=M*x + B equation

44
HHInAlarm
HInAlarm
LInAlarm
LLInAlarm
ROCPosInAlarm
ROCNegInAlarm
HHAcked
HAcked
LAcked
LLAcked
ROCPosAcked
ROCNegAcked
Suppressed
Disabled
InstructFault

Analog Alarm
ALMA P_4_LIT_Alarm  ... 
In P_4_LIT.PV
 3.92
ProgAckAll 0
  
ProgDisable 0
  
ProgEnable 1
  
HHLimit 25.0
HLimit 30.0
LLimit 2.0
LLLimit 0.0

ALMA

(End)
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RSLogix 5000

0 Grtr Than or Eql (A>=B)
Source A PW_1_LIT.PV
 14.19
Source B PW_1_Pump_Start_SP
 8.0

GEQ
L

PW_1_Auto_Cmd

1 Less Than (A<B)
Source A PW_1_LIT.PV
 14.19
Source B PW_1_Pump_Stop_SP
 5.0

LES
U

PW_1_Auto_Cmd

2 /
PW_1_PLC_Auto_Mode

ONS
PW_1_transition_to_manual_ONS PW_1_Auto_Cmd

L
PW_1_PLC_Manual_Start

/
PW_1_Auto_Cmd

U
PW_1_PLC_Manual_Start

3 AFI
PW_1_Failure

U
PW_1_PLC_Manual_Start

U
PW_1_PLC_Auto_Mode

4
PW_1_PLC_Auto_Mode PW_1_Auto_Cmd

/

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock

/
PW_1_PLC_Auto_Mode PW_1_PLC_Manual_Start

PW_1_Pump_Start_CR
<Slave_Radio_12.N8[3].0>

5

PW_1_Pump_Start_CR
<Slave_Radio_12.N8[3].0>

/

PW_1_Pump_Status
<Slave_Radio_12.N8[2].0>

EN

DN

Timer On Delay
Timer PW_1_Failure_Timer
Preset 45000
Accum 0

TON

PW_1_Failure_Timer.DN
L

PW_1_Failure

6

PW_1_Pump_Start_CR
<Slave_Radio_12.N8[3].0>

PW_1_Pump_Status
<Slave_Radio_12.N8[2].0>

Master_Alarm_Reset

PW_1_Reset_Pump_Failure

U
PW_1_Failure

7 Grtr Than or Eql (A>=B)
Source A PW_3_LIT.PV
 6.81
Source B PW_3_Pump_Start_SP
 8.0

GEQ
L

PW_3_Auto_Cmd
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RSLogix 5000

8 Less Than (A<B)
Source A PW_3_LIT.PV
 6.81
Source B PW_3_Pump_Stop_SP
 4.0

LES
U

PW_3_Auto_Cmd

9 /
PW_3_PLC_Auto_Mode

ONS
PW_3_transition_to_manual_ONS PW_3_Auto_Cmd

L
PW_3_PLC_Manual_Start

/
PW_3_Auto_Cmd

U
PW_3_PLC_Manual_Start

10
PW_3_PLC_Auto_Mode PW_3_Auto_Cmd

/

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock

/
PW_3_PLC_Auto_Mode PW_3_PLC_Manual_Start

PW_3_Pump_Start_CR
<Slave_Radio_13.N8[3].0>

11

PW_3_Pump_Start_CR
<Slave_Radio_13.N8[3].0>

/

PW_3_Pump_Status
<Slave_Radio_13.N8[2].0>

EN

DN

Timer On Delay
Timer PW_3_Failure_Timer
Preset 45000
Accum 0

TON

PW_3_Failure_Timer.DN
L

PW_3_Failure

12

PW_3_Pump_Start_CR
<Slave_Radio_13.N8[3].0>

PW_3_Pump_Status
<Slave_Radio_13.N8[2].0>

Master_Alarm_Reset

PW_3_Reset_Pump_Failure

U
PW_3_Failure

13 Grtr Than or Eql (A>=B)
Source A PW_4_LIT.PV
 22.65
Source B PW_4_Pump_Start_SP
 10.0

GEQ
L

PW_4_Auto_Cmd

14 Less Than (A<B)
Source A PW_4_LIT.PV
 22.65
Source B PW_4_Pump_Stop_SP
 7.5

LES
U

PW_4_Auto_Cmd
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RSLogix 5000

15 /
PW_4_PLC_Auto_Mode

ONS
PW_4_transition_to_manual_ONS PW_4_Auto_Cmd

L
PW_4_PLC_Manual_Start

/
PW_4_Auto_Cmd

U
PW_4_PLC_Manual_Start

16
PW_4_PLC_Auto_Mode PW_4_Auto_Cmd

/

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock

/
PW_4_PLC_Auto_Mode PW_4_PLC_Manual_Start

PW_4_Pump_Start_CR
<Slave_Radio_11.N8[3].0>

17

PW_4_Pump_Start_CR
<Slave_Radio_11.N8[3].0>

/

PW_4_Pump_Status
<Slave_Radio_11.N8[2].0>

EN

DN

Timer On Delay
Timer PW_4_Failure_Timer
Preset 30000
Accum 0

TON

PW_4_Failure_Timer.DN
L

PW_4_Failure

18

PW_4_Pump_Start_CR
<Slave_Radio_11.N8[3].0>

PW_4_Pump_Status
<Slave_Radio_11.N8[2].0>

Master_Alarm_Reset

PW_4_Reset_Pump_Failure

U
PW_4_Failure

19 Grtr Than or Eql (A>=B)
Source A P_2_LIT.PV
 5.44
Source B P_2_Pump_Start_SP
 7.5

GEQ
L

P_2_Auto_Cmd

20 Less Than (A<B)
Source A P_2_LIT.PV
 5.44
Source B P_2_Pump_Stop_SP
 4.5

LES
U

P_2_Auto_Cmd

21 /
P_2_PLC_Auto_Mode

ONS
P_2_transition_to_manual_ONS P_2_Auto_Cmd

L
P_2_PLC_Manual_Start

/
P_2_Auto_Cmd

U
P_2_PLC_Manual_Start
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RSLogix 5000

22
P_2_PLC_Auto_Mode P_2_Auto_Cmd

/

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock

/
P_2_PLC_Auto_Mode P_2_PLC_Manual_Start

P_2_Pump_Start_CR
<Slave_Radio_11.N8[5].0>

23

P_2_Pump_Start_CR
<Slave_Radio_11.N8[5].0>

/

P_2_Pump_Status
<Slave_Radio_11.N8[4].0>

EN

DN

Timer On Delay
Timer P_2_Failure_Timer
Preset 45000
Accum 0

TON

P_2_Failure_Timer.DN
L

P_2_Failure

24

P_2_Pump_Start_CR
<Slave_Radio_11.N8[5].0>

P_2_Pump_Status
<Slave_Radio_11.N8[4].0>

Master_Alarm_Reset

P_2_Reset_Pump_Failure

U
P_2_Failure

25 Grtr Than or Eql (A>=B)
Source A P_3_LIT.PV
 4.8
Source B P_3_Pump_Start_SP
 7.5

GEQ
L

P_3_Auto_Cmd

26 Less Than (A<B)
Source A P_3_LIT.PV
 4.8
Source B P_3_Pump_Stop_SP
 3.7

LES
U

P_3_Auto_Cmd

27 /
P_3_PLC_Auto_Mode

ONS
P_3_transition_to_manual_ONS P_3_Auto_Cmd

L
P_3_PLC_Manual_Start

/
P_3_Auto_Cmd

U
P_3_PLC_Manual_Start

28
P_3_PLC_Auto_Mode P_3_Auto_Cmd

/

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock

/
P_3_PLC_Auto_Mode P_3_PLC_Manual_Start

P_3_Pump_Start_CR
<Slave_Radio_14.N8[3].0>
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RSLogix 5000

29

P_3_Pump_Start_CR
<Slave_Radio_14.N8[3].0>

/

P_3_Pump_Status
<Slave_Radio_14.N8[2].0>

EN

DN

Timer On Delay
Timer P_3_Failure_Timer
Preset 45000
Accum 0

TON

P_3_Failure_Timer.DN
L

P_3_Failure

30

P_3_Pump_Start_CR
<Slave_Radio_14.N8[3].0>

P_3_Pump_Status
<Slave_Radio_14.N8[2].0>

Master_Alarm_Reset

P_3_Reset_Pump_Failure

U
P_3_Failure

31 Grtr Than or Eql (A>=B)
Source A P_4_LIT.PV
 3.92
Source B P_4_Pump_Start_SP
 7.5

GEQ
L

P_4_Auto_Cmd

32 Less Than (A<B)
Source A P_4_LIT.PV
 3.92
Source B P_4_Pump_Stop_SP
 4.0

LES
U

P_4_Auto_Cmd

33 /
P_4_PLC_Auto_Mode

ONS
P_4_transition_to_manual_ONS P_4_Auto_Cmd

L
P_4_PLC_Manual_Start

/
P_4_Auto_Cmd

U
P_4_PLC_Manual_Start

34
P_4_PLC_Auto_Mode P_4_Auto_Cmd

/

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock

/
P_4_PLC_Auto_Mode P_4_PLC_Manual_Start

P_4_Pump_Start_CR
<Slave_Radio_14.N8[5].0>

35

P_4_Pump_Start_CR
<Slave_Radio_14.N8[5].0>

/

P_4_Pump_Status
<Slave_Radio_14.N8[4].0>

EN

DN

Timer On Delay
Timer P_4_Failure_Timer
Preset 45000
Accum 0

TON

P_4_Failure_Timer.DN
L

P_4_Failure
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RSLogix 5000

36

P_4_Pump_Start_CR
<Slave_Radio_14.N8[5].0>

P_4_Pump_Status
<Slave_Radio_14.N8[4].0>

Master_Alarm_Reset

P_4_Reset_Pump_Failure

U
P_4_Failure

(End)
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RSLogix 5000

0

FIT_803_Pulse_Input_4
<Local:2:I.Data.0>

ONS
fit_803_pulse_on_total_ONS

this bit is on for 1 
scan only when the 
pulse meter input 

turns on.
Use this bit for 

counting / 
totalizing

FIT_803_Pulse

Increase the totals when we get a pulse

1

this bit is on for 1 
scan only when the 
pulse meter input 

turns on.
Use this bit for 

counting / 
totalizing

FIT_803_Pulse
Add
Source A FIT_803_Pulse_Gallons
 100
Source B FIT_803_Pulse_Daily_Total
 57800.0
Dest FIT_803_Pulse_Daily_Total
 57800.0

ADD

Add
Source A FIT_803_Pulse_Gallons
 100
Source B FIT_803_Pulse_Total
 682300.0
Dest FIT_803_Pulse_Total
 682300.0

ADD

Increase the totals when we get a pulse

When the reset daily total button is pressed,
clear the total and save the timestamp

2
FIT_803_Reset_Manual_Total_2

Move
Source FIT_803_Pulse_Total
 682300.0
Dest FIT_803_Pulse_Old_Total
 1200.0

MOV
Move
Source 0
  
Dest FIT_803_Pulse_Total
 682300.0

MOV
Copy File
Source PLC_Local_Date_Time[0]
Dest FIT_803_Manual_Total_Last_Reset_2[0]
Length 7

COP
U

FIT_803_Reset_Manual_Total_2

When the reset daily total button is pressed,
clear the total and save the timestamp

if the current day is not equal to the day the last time the daily total was reset, then reset the total and save the timestamp
save the daily total into Old daily total

3 Not Equal
Source A PLC_Local_Date_Time[2]
 22
Source B FIT_803_Daily_Total_Last_Reset_2[2]
 22

NEQ
Day

Move
Source FIT_803_Pulse_Daily_Total
 57800.0
Dest FIT_803_Pulse_Daily_Old_Total
 114000.0

MOV
Move
Source 0
  
Dest FIT_803_Pulse_Daily_Total
 57800.0

MOV
Copy File
Source PLC_Local_Date_Time[0]
Dest FIT_803_Daily_Total_Last_Reset_2[0]
Length 7

COP

if the current day is not equal to the day the last time the daily total was reset, then reset the total and save the timestamp
save the daily total into Old daily total
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RSLogix 5000

calculate the pulse rate once every minute

4 EN

DN

Timer On Delay
Timer FIT_803_pulse_rate_timer
Preset 60000
Accum 46432

TON
calculate the pulse rate once every minute

count the number of pulses we get

5

this bit is on for 1 
scan only when the 
pulse meter input 

turns on.
Use this bit for 

counting / 
totalizing

FIT_803_Pulse
CU

DN

Count Up
Counter FIT_803_Pulse_rate_counter
Preset 999
Accum 1

CTU

count the number of pulses we get

when the pulse rate time is done, calculate the flow rate based off number of pulses and time we were counting for
add the current sample to a fifo queue (removing 1 sample if the fifo queue is full first)

reset the timer and counter

6
FIT_803_pulse_rate_timer.DN

Compute
Dest FIT_803_Pulse_Meter_Flow_Rate_1
 99.99334
Expression FIT_803_Pulse_Gallons*FIT_803_Pulse_rate_counter.ACC/(FIT_803_pulse_rate_timer.ACC/60000)

CPT

fit803_flow_rate_1_control.DN
EU

DN

EM

FIFO Unload
FIFO fit803_flow_rate_1_FIFO[0]
Dest fit803_junk
Control fit803_flow_rate_1_control
Length 10
Position 10

FFU

EN

DN

EM

FIFO Load
Source FIT_803_Pulse_Meter_Flow_Rate_1
FIFO fit803_flow_rate_1_FIFO[0]
Control fit803_flow_rate_1_control
Length 10
Position 10

FFL

RES
FIT_803_pulse_rate_timer

RES
FIT_803_Pulse_rate_counter

EN

DN

ER

Average File
Array fit803_flow_rate_1_FIFO[0]
Dim. To Vary 0
Dest FIT_803_Pulse_Meter_Flow_Rate_1_Average
 89.99333
Control fit_flow_rate_1_ave_control
Length 10
Position 0

AVE

when the pulse rate time is done, calculate the flow rate based off number of pulses and time we were counting for
add the current sample to a fifo queue (removing 1 sample if the fifo queue is full first)

reset the timer and counter
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RSLogix 5000

run a timer so we can time between pulses

7

1=Running, 0=Off
P_810A_Pump_Status

<Local:5:I.Data.6>

1=Running, 0=Off
P_810B_Pump_Status

<Local:5:I.Data.7>

EN

DN

Retentive Timer On
Timer FIT_803_Pulse_rate_timer_2
Preset 999999999
Accum 37973

RTO

run a timer so we can time between pulses

calcualte flow rate based on time between pulses
if fifo is full remove a sample

then insert current value into fifo
then reset the timer

8

this bit is on for 1 
scan only when the 
pulse meter input 

turns on.
Use this bit for 

counting / 
totalizing

FIT_803_Pulse
Compute
Dest FIT_803_Pulse_Meter_Flow_Rate_2
 92.84189
Expression (FIT_803_Pulse_Gallons)/ (FIT_803_Pulse_rate_timer_2.ACC / 60000)

CPT

fit803_flow_rate_2_control.DN
EU

DN

EM

FIFO Unload
FIFO fit803_flow_rate_2_FIFO
Dest fit803_junk
Control fit803_flow_rate_2_control
Length 10
Position 10

FFU

EN

DN

EM

FIFO Load
Source FIT_803_Pulse_Meter_Flow_Rate_2
FIFO fit803_flow_rate_2_FIFO
Control fit803_flow_rate_2_control
Length 10
Position 10

FFL

RES
FIT_803_Pulse_rate_timer_2

EN

DN

ER

Average File
Array fit803_flow_rate_2_FIFO[0]
Dim. To Vary 0
Dest FIT_803_Pulse_Meter_Flow_Rate_2_Average
 92.866394
Control fit_flow_rate_2_ave_control
Length 10
Position 0

AVE

calcualte flow rate based on time between pulses
if fifo is full remove a sample

then insert current value into fifo
then reset the timer

9 Move
Source 0
  
Dest FIT_803.PV
 92.84189

MOV
Effluent Pump Flow
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RSLogix 5000

10

1=Running, 0=Off
P_810A_Pump_Status

<Local:5:I.Data.6>

1=Running, 0=Off
P_810B_Pump_Status

<Local:5:I.Data.7>

Move
Source FIT_803_Pulse_Meter_Flow_Rate_2
 92.84189
Dest FIT_803.PV
 92.84189

MOV
Effluent Pump Flow

(End)
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RSLogix 5000

0 Jump To Subroutine
Routine Name Read_Write_Radio

JSR

1 Jump To Subroutine
Routine Name Buffer_Inputs

JSR

2 Jump To Subroutine
Routine Name Air_Stripper

JSR

3 Jump To Subroutine
Routine Name T802_P810

JSR

4 Jump To Subroutine
Routine Name S_801A_P805

JSR

5 Jump To Subroutine
Routine Name T801_P803

JSR

6 Jump To Subroutine
Routine Name TK002_P06_P07

JSR

7 Jump To Subroutine
Routine Name Bag_Filters

JSR

8 Jump To Subroutine
Routine Name Extraction_Wells

JSR

9 Jump To Subroutine
Routine Name Alarms_AutoDialer

JSR

10 Jump To Subroutine
Routine Name Flow_Pulse_Meter

JSR

11 Get System Value
Class Name FAULTLOG
Instance Name  
Attribute Name MinorFaultBits
Dest MinorFaultWord
 0

GSV
Masked Move
Source MinorFaultWord
 0
Mask BatteryFaultMask
 1024
Dest BatteryFaultBit
 0

MVM
Not Equal
Source A BatteryFaultBit
 0
Source B NoFaults
 0

NEQ PLC_Battery_Fault
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RSLogix 5000

12 Get System Value
Class Name FAULTLOG
Instance Name  
Attribute Name MajorFaultBits
Dest MajorFaultWord
 0

GSV

13 Get System Value
Class Name MODULE
Instance Name AI_Slot_1
Attribute Name FaultCode
Dest ModuleFaultWord[1]
 0

GSV
Get System Value
Class Name MODULE
Instance Name DI_24v_DC_Slot_2
Attribute Name FaultCode
Dest ModuleFaultWord[2]
 0

GSV
Get System Value
Class Name MODULE
Instance Name AI_Slot_3
Attribute Name FaultCode
Dest ModuleFaultWord[3]
 0

GSV
Get System Value
Class Name MODULE
Instance Name DO_Relay_Slot_4
Attribute Name FaultCode
Dest ModuleFaultWord[4]
 0

GSV

14 Get System Value
Class Name MODULE
Instance Name DI_120v_AC_Slot_5
Attribute Name FaultCode
Dest ModuleFaultWord[5]
 0

GSV
Get System Value
Class Name MODULE
Instance Name DI_120v_AC_Slot_6
Attribute Name FaultCode
Dest ModuleFaultWord[6]
 0

GSV
Get System Value
Class Name MODULE
Instance Name DO_Relay_Isolated_Slot_7
Attribute Name FaultCode
Dest ModuleFaultWord[7]
 0

GSV
Get System Value
Class Name MODULE
Instance Name DO_Relay_Isolated_Slot_8
Attribute Name FaultCode
Dest ModuleFaultWord[8]
 0

GSV

15
Master_Alarm_Reset

U
Master_Alarm_Reset

16 Get System Value
Class Name WallClockTime
Instance Name  
Attribute Name LocalDateTime
Dest PLC_Local_Date_Time[0]
 2012

GSV
Year

17 Get System Value
Class Name WallClockTime
Instance Name  
Attribute Name ApplyDST
Dest PLC_DST_Active
 1

GSV

18
Set_PLC_Local_Time

Set System Value
Class Name WallClockTime
Instance Name  
Attribute Name LocalDateTime
Source PLC_New_Time[0]
 2012

SSV
Year

19
Set_PLC_Local_Time

U
Set_PLC_Local_Time
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RSLogix 5000

20
Set_PLC_DST_Status

Equal
Source A PLC_DST_Active
 1
Source B 1
  

EQU
Set System Value
Class Name WallClockTime
Instance Name  
Attribute Name ApplyDST
Source ZERO
 0

SSV

Equal
Source A PLC_DST_Active
 1
Source B 0
  

EQU
Set System Value
Class Name WallClockTime
Instance Name  
Attribute Name ApplyDST
Source ONE
 1

SSV

21
Set_PLC_DST_Status

U
Set_PLC_DST_Status

22

LSHH_222
<Local:2:I.Data.7>

L
TK_02_High_Interlock

23 /

LSHH_222
<Local:2:I.Data.7>

EN

DN

Timer On Delay
Timer TK_02_high_Interlock_Timer
Preset 30000
Accum 10000

TON

TK_02_high_Interlock_Timer.DN
U

TK_02_High_Interlock

24
TK_02_High_Interlock

CR 2 in Sump Control 
Panel

Inhibit Pumps 4 and 
5

Local:4:O.Data.7

(End)
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RSLogix 5000

0 EN

DN

Timer On Delay
Timer Radio_Startup_Delay_Timer
Preset 5000
Accum 5001

TON

1
Radio_Startup_Delay_Timer.DN

ONS
Radio_Startup_ONS Restart_Msg_Routine_from_PLC

2
Restart_Msg_Routine_from_PLC

Restart_Msg_Routine_from_SCADA

L
Restart_Msg_Routine

3
Restart_Msg_Routine

Read Master Radio 
Status

MSG_01.TO

Read Slave #11 Radio 
Status

MSG_02.TO
Read Slave #11 AI 1

MSG_03.TO
Read Slave #11 AI 2

MSG_04.TO
Read Slave #11 DI 1

MSG_05.TO

Read Slave #11 DI 2
MSG_06.TO

Write Slave #11 DO 1
MSG_07.TO

Write Slave #11 DO 2
MSG_08.TO

Read Slave #12 Radio 
Status

MSG_09.TO
Read Slave #12 AI

MSG_10.TO

Read Slave #12 DI
MSG_11.TO

Write Slave #12 DO 1
MSG_12.TO

Read Slave #13 Radio 
Status

MSG_13.TO
Read Slave #13 AI

MSG_14.TO
Read Slave #13 DI

MSG_15.TO

Write Slave #13 DO 1
MSG_16.TO

Read Slave #14 Radio 
Status

MSG_17.TO
Read Slave #14 AI 1

MSG_18.TO
Read Slave #14 AI 2

MSG_19.TO
Read Slave #14 DI 1

MSG_20.TO

Read Slave #14 DI 2
MSG_21.TO

Write Slave #14 DO 1
MSG_22.TO

Write Slave #14 DO 2
MSG_23.TO

4
Restart_Msg_Routine

EN

DN

Timer On Delay
Timer Restart_Msg_Routine_Timer
Preset 10000
Accum 0

TON

Restart_Msg_Routine_Timer.DN
U

Restart_Msg_Routine
Move
Source 1
  
Dest Active_Msg
 11

MOV



Read_Write_Radio - Ladder Diagram  Page 73
Sanborn_GRP:MainTask:MainProgram 5/29/2012 2:23:16 PM
Total number of rungs in routine: 73 C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

5 Equal
Source A Active_Msg
 11
Source B 1
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_01  ... 

MSG

Read Master Radio 
Status

Read Master Radio 
Status

MSG_01.DN

Read Master Radio 
Status

MSG_01.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[1]
Preset 50
Accum 0

TON

6 Equal
Source A Active_Msg
 11
Source B 2
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_02  ... 

MSG

Read Slave #11 Radio 
Status

Read Slave #11 Radio 
Status

MSG_02.DN

Read Slave #11 Radio 
Status

MSG_02.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[2]
Preset 50
Accum 0

TON

7 Equal
Source A Active_Msg
 11
Source B 3
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_03  ... 

MSG
Read Slave #11 AI 1

Read Slave #11 AI 1
MSG_03.DN

Read Slave #11 AI 1
MSG_03.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[3]
Preset 50
Accum 0

TON

8 Equal
Source A Active_Msg
 11
Source B 4
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_04  ... 

MSG
Read Slave #11 AI 2

Read Slave #11 AI 2
MSG_04.DN

Read Slave #11 AI 2
MSG_04.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[4]
Preset 50
Accum 0

TON



Read_Write_Radio - Ladder Diagram  Page 74
Sanborn_GRP:MainTask:MainProgram 5/29/2012 2:23:16 PM
Total number of rungs in routine: 73 C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

9 Equal
Source A Active_Msg
 11
Source B 5
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_05  ... 

MSG
Read Slave #11 DI 1

Read Slave #11 DI 1
MSG_05.DN

Read Slave #11 DI 1
MSG_05.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[5]
Preset 50
Accum 0

TON

10 Equal
Source A Active_Msg
 11
Source B 6
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_06  ... 

MSG
Read Slave #11 DI 2

Read Slave #11 DI 2
MSG_06.DN

Read Slave #11 DI 2
MSG_06.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[6]
Preset 50
Accum 0

TON

11 Equal
Source A Active_Msg
 11
Source B 7
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_07  ... 

MSG
Write Slave #11 DO 1

Write Slave #11 DO 1
MSG_07.DN

Write Slave #11 DO 1
MSG_07.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[7]
Preset 50
Accum 0

TON

12 Equal
Source A Active_Msg
 11
Source B 8
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_08  ... 

MSG
Write Slave #11 DO 2

Write Slave #11 DO 2
MSG_08.DN

Write Slave #11 DO 2
MSG_08.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[8]
Preset 50
Accum 0

TON



Read_Write_Radio - Ladder Diagram  Page 75
Sanborn_GRP:MainTask:MainProgram 5/29/2012 2:23:16 PM
Total number of rungs in routine: 73 C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

13 Equal
Source A Active_Msg
 11
Source B 9
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_09  ... 

MSG

Read Slave #12 Radio 
Status

Read Slave #12 Radio 
Status

MSG_09.DN

Read Slave #12 Radio 
Status

MSG_09.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[9]
Preset 50
Accum 0

TON

14 Equal
Source A Active_Msg
 11
Source B 10
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_10  ... 

MSG
Read Slave #12 AI

Read Slave #12 AI
MSG_10.DN

Read Slave #12 AI
MSG_10.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[10]
Preset 50
Accum 0

TON

15 Equal
Source A Active_Msg
 11
Source B 11
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_11  ... 

MSG
Read Slave #12 DI

Read Slave #12 DI
MSG_11.DN

Read Slave #12 DI
MSG_11.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[11]
Preset 50
Accum 0

TON

16 Equal
Source A Active_Msg
 11
Source B 12
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_12  ... 

MSG
Write Slave #12 DO 1

Write Slave #12 DO 1
MSG_12.DN

Write Slave #12 DO 1
MSG_12.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[12]
Preset 50
Accum 0

TON



Read_Write_Radio - Ladder Diagram  Page 76
Sanborn_GRP:MainTask:MainProgram 5/29/2012 2:23:16 PM
Total number of rungs in routine: 73 C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

17 Equal
Source A Active_Msg
 11
Source B 13
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_13  ... 

MSG

Read Slave #13 Radio 
Status

Read Slave #13 Radio 
Status

MSG_13.DN

Read Slave #13 Radio 
Status

MSG_13.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[13]
Preset 50
Accum 0

TON

18 Equal
Source A Active_Msg
 11
Source B 14
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_14  ... 

MSG
Read Slave #13 AI

Read Slave #13 AI
MSG_14.DN

Read Slave #13 AI
MSG_14.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[14]
Preset 50
Accum 0

TON

19 Equal
Source A Active_Msg
 11
Source B 15
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_15  ... 

MSG
Read Slave #13 DI

Read Slave #13 DI
MSG_15.DN

Read Slave #13 DI
MSG_15.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[15]
Preset 50
Accum 0

TON

20 Equal
Source A Active_Msg
 11
Source B 16
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_16  ... 

MSG
Write Slave #13 DO 1

Write Slave #13 DO 1
MSG_16.DN

Write Slave #13 DO 1
MSG_16.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[16]
Preset 50
Accum 0

TON
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RSLogix 5000

21 Equal
Source A Active_Msg
 11
Source B 17
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_17  ... 

MSG

Read Slave #14 Radio 
Status

Read Slave #14 Radio 
Status

MSG_17.DN

Read Slave #14 Radio 
Status

MSG_17.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[17]
Preset 50
Accum 0

TON

22 Equal
Source A Active_Msg
 11
Source B 18
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_18  ... 

MSG
Read Slave #14 AI 1

Read Slave #14 AI 1
MSG_18.DN

Read Slave #14 AI 1
MSG_18.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[18]
Preset 50
Accum 0

TON

23 Equal
Source A Active_Msg
 11
Source B 19
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_19  ... 

MSG
Read Slave #14 AI 2

Read Slave #14 AI 2
MSG_19.DN

Read Slave #14 AI 2
MSG_19.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[19]
Preset 50
Accum 0

TON

24 Equal
Source A Active_Msg
 11
Source B 20
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_20  ... 

MSG
Read Slave #14 DI 1

Read Slave #14 DI 1
MSG_20.DN

Read Slave #14 DI 1
MSG_20.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[20]
Preset 50
Accum 0

TON
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RSLogix 5000

25 Equal
Source A Active_Msg
 11
Source B 21
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_21  ... 

MSG
Read Slave #14 DI 2

Read Slave #14 DI 2
MSG_21.DN

Read Slave #14 DI 2
MSG_21.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[21]
Preset 50
Accum 0

TON

26 Equal
Source A Active_Msg
 11
Source B 22
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_22  ... 

MSG
Write Slave #14 DO 1

Write Slave #14 DO 1
MSG_22.DN

Write Slave #14 DO 1
MSG_22.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[22]
Preset 50
Accum 0

TON

27 Equal
Source A Active_Msg
 11
Source B 23
  

EQU
/

Restart_Msg_Routine
EN
DN
ER

Message
Message Control MSG_23  ... 

MSG
Write Slave #14 DO 2

Write Slave #14 DO 2
MSG_23.DN

Write Slave #14 DO 2
MSG_23.ER

EN

DN

Timer On Delay
Timer Msg_Done_Timers[23]
Preset 50
Accum 0

TON

28 /
Msg_Off_Timers[23].DN

Write Slave #14 DO 2
MSG_23.DN

Write Slave #14 DO 2
MSG_23.ER

ONS
End_Of_MSG_Rung_ONS

/
Restart_Msg_Routine Start_MSG_01_From_Ladder

29 Equal
Source A Active_Msg
 11
Source B 1
  

EQU Msg_Done_Timers[1].DN

Read Master Radio 
Status

MSG_01.DN

Read Master Radio 
Status

MSG_01.ER

Move
Source 2
  
Dest Active_Msg
 11

MOV
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RSLogix 5000

30 Equal
Source A Active_Msg
 11
Source B 2
  

EQU Msg_Done_Timers[2].DN

Read Slave #11 Radio 
Status

MSG_02.DN
Move
Source 3
  
Dest Active_Msg
 11

MOV

Read Slave #11 Radio 
Status

MSG_02.ER
Move
Source 9
  
Dest Active_Msg
 11

MOV

31 Equal
Source A Active_Msg
 11
Source B 3
  

EQU Msg_Done_Timers[3].DN
Read Slave #11 AI 1

MSG_03.DN
Move
Source 4
  
Dest Active_Msg
 11

MOV

Read Slave #11 AI 1
MSG_03.ER

Move
Source 9
  
Dest Active_Msg
 11

MOV

32 Equal
Source A Active_Msg
 11
Source B 4
  

EQU Msg_Done_Timers[4].DN
Read Slave #11 AI 2

MSG_04.DN
Move
Source 7
  
Dest Active_Msg
 11

MOV

Read Slave #11 AI 2
MSG_04.ER

Move
Source 9
  
Dest Active_Msg
 11

MOV
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RSLogix 5000

33 Equal
Source A Active_Msg
 11
Source B 5
  

EQU Msg_Done_Timers[5].DN
Read Slave #11 DI 1

MSG_05.DN
Move
Source 6
  
Dest Active_Msg
 11

MOV

Read Slave #11 DI 1
MSG_05.ER

Move
Source 9
  
Dest Active_Msg
 11

MOV

34 Equal
Source A Active_Msg
 11
Source B 6
  

EQU Msg_Done_Timers[6].DN
Read Slave #11 DI 2

MSG_06.DN

Read Slave #11 DI 2
MSG_06.ER

Move
Source 9
  
Dest Active_Msg
 11

MOV

35 Equal
Source A Active_Msg
 11
Source B 7
  

EQU Msg_Done_Timers[7].DN
Write Slave #11 DO 1

MSG_07.DN
Move
Source 8
  
Dest Active_Msg
 11

MOV

Write Slave #11 DO 1
MSG_07.ER

Move
Source 9
  
Dest Active_Msg
 11

MOV

36 Equal
Source A Active_Msg
 11
Source B 8
  

EQU Msg_Done_Timers[8].DN
Write Slave #11 DO 2

MSG_08.DN
Move
Source 5
  
Dest Active_Msg
 11

MOV

Write Slave #11 DO 2
MSG_08.ER

Move
Source 9
  
Dest Active_Msg
 11

MOV
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RSLogix 5000

37 Equal
Source A Active_Msg
 11
Source B 9
  

EQU Msg_Done_Timers[9].DN

Read Slave #12 Radio 
Status

MSG_09.DN
Move
Source 10
  
Dest Active_Msg
 11

MOV

Read Slave #12 Radio 
Status

MSG_09.ER
Move
Source 13
  
Dest Active_Msg
 11

MOV

38 Equal
Source A Active_Msg
 11
Source B 10
  

EQU Msg_Done_Timers[10].DN
Read Slave #12 AI

MSG_10.DN
Move
Source 12
  
Dest Active_Msg
 11

MOV

Read Slave #12 AI
MSG_10.ER

Move
Source 13
  
Dest Active_Msg
 11

MOV

39 Equal
Source A Active_Msg
 11
Source B 11
  

EQU Msg_Done_Timers[11].DN
Read Slave #12 DI

MSG_11.DN

Read Slave #12 DI
MSG_11.ER

Move
Source 13
  
Dest Active_Msg
 11

MOV

40 Equal
Source A Active_Msg
 11
Source B 12
  

EQU Msg_Done_Timers[12].DN
Write Slave #12 DO 1

MSG_12.DN
Move
Source 11
  
Dest Active_Msg
 11

MOV

Write Slave #12 DO 1
MSG_12.ER

Move
Source 13
  
Dest Active_Msg
 11

MOV
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RSLogix 5000

41 Equal
Source A Active_Msg
 11
Source B 13
  

EQU Msg_Done_Timers[13].DN

Read Slave #13 Radio 
Status

MSG_13.DN
Move
Source 14
  
Dest Active_Msg
 11

MOV

Read Slave #13 Radio 
Status

MSG_13.ER
Move
Source 17
  
Dest Active_Msg
 11

MOV

42 Equal
Source A Active_Msg
 11
Source B 14
  

EQU Msg_Done_Timers[14].DN
Read Slave #13 AI

MSG_14.DN
Move
Source 16
  
Dest Active_Msg
 11

MOV

Read Slave #13 AI
MSG_14.ER

Move
Source 17
  
Dest Active_Msg
 11

MOV

43 Equal
Source A Active_Msg
 11
Source B 15
  

EQU Msg_Done_Timers[15].DN
Read Slave #13 DI

MSG_15.DN

Read Slave #13 DI
MSG_15.ER

Move
Source 17
  
Dest Active_Msg
 11

MOV

44 Equal
Source A Active_Msg
 11
Source B 16
  

EQU Msg_Done_Timers[16].DN
Write Slave #13 DO 1

MSG_16.DN
Move
Source 15
  
Dest Active_Msg
 11

MOV

Write Slave #13 DO 1
MSG_16.ER

Move
Source 17
  
Dest Active_Msg
 11

MOV
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RSLogix 5000

45 Equal
Source A Active_Msg
 11
Source B 17
  

EQU Msg_Done_Timers[17].DN

Read Slave #14 Radio 
Status

MSG_17.DN
Move
Source 18
  
Dest Active_Msg
 11

MOV

Read Slave #14 Radio 
Status

MSG_17.ER
Move
Source 1
  
Dest Active_Msg
 11

MOV

46 Equal
Source A Active_Msg
 11
Source B 18
  

EQU Msg_Done_Timers[18].DN
Read Slave #14 AI 1

MSG_18.DN
Move
Source 19
  
Dest Active_Msg
 11

MOV

Read Slave #14 AI 1
MSG_18.ER

Move
Source 1
  
Dest Active_Msg
 11

MOV

47 Equal
Source A Active_Msg
 11
Source B 19
  

EQU Msg_Done_Timers[19].DN
Read Slave #14 AI 2

MSG_19.DN
Move
Source 22
  
Dest Active_Msg
 11

MOV

Read Slave #14 AI 2
MSG_19.ER

Move
Source 1
  
Dest Active_Msg
 11

MOV
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RSLogix 5000

48 Equal
Source A Active_Msg
 11
Source B 20
  

EQU Msg_Done_Timers[20].DN
Read Slave #14 DI 1

MSG_20.DN
Move
Source 21
  
Dest Active_Msg
 11

MOV

Read Slave #14 DI 1
MSG_20.ER

Move
Source 1
  
Dest Active_Msg
 11

MOV

49 Equal
Source A Active_Msg
 11
Source B 21
  

EQU Msg_Done_Timers[21].DN
Read Slave #14 DI 2

MSG_21.DN

Read Slave #14 DI 2
MSG_21.ER

Move
Source 1
  
Dest Active_Msg
 11

MOV

50 Equal
Source A Active_Msg
 11
Source B 22
  

EQU Msg_Done_Timers[22].DN
Write Slave #14 DO 1

MSG_22.DN
Move
Source 23
  
Dest Active_Msg
 11

MOV

Write Slave #14 DO 1
MSG_22.ER

Move
Source 1
  
Dest Active_Msg
 11

MOV

51 Equal
Source A Active_Msg
 11
Source B 23
  

EQU Msg_Done_Timers[23].DN
Write Slave #14 DO 2

MSG_23.DN
Move
Source 20
  
Dest Active_Msg
 11

MOV

Write Slave #14 DO 2
MSG_23.ER

Move
Source 1
  
Dest Active_Msg
 11

MOV
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RSLogix 5000

52
Set_Msg_Timeout_Value

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_01.UnconnectedTimeout
 15000000

MOV

Read Master Radio 
Status

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_02.UnconnectedTimeout
 15000000

MOV

Read Slave #11 Radio 
Status

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_03.UnconnectedTimeout
 15000000

MOV
Read Slave #11 AI 1

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_04.UnconnectedTimeout
 15000000

MOV
Read Slave #11 AI 2

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_05.UnconnectedTimeout
 15000000

MOV
Read Slave #11 DI 1

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_06.UnconnectedTimeout
 15000000

MOV
Read Slave #11 DI 2

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_07.UnconnectedTimeout
 15000000

MOV
Write Slave #11 DO 1

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_08.UnconnectedTimeout
 15000000

MOV
Write Slave #11 DO 2

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_09.UnconnectedTimeout
 15000000

MOV

Read Slave #12 Radio 
Status

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_10.UnconnectedTimeout
 15000000

MOV
Read Slave #12 AI

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_11.UnconnectedTimeout
 15000000

MOV
Read Slave #12 DI

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_12.UnconnectedTimeout
 15000000

MOV
Write Slave #12 DO 1

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_13.UnconnectedTimeout
 15000000

MOV

Read Slave #13 Radio 
Status

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_14.UnconnectedTimeout
 15000000

MOV
Read Slave #13 AI

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_15.UnconnectedTimeout
 15000000

MOV
Read Slave #13 DI

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_16.UnconnectedTimeout
 15000000

MOV
Write Slave #13 DO 1

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_17.UnconnectedTimeout
 15000000

MOV

Read Slave #14 Radio 
Status

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_18.UnconnectedTimeout
 15000000

MOV
Read Slave #14 AI 1

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_19.UnconnectedTimeout
 15000000

MOV
Read Slave #14 AI 2

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_20.UnconnectedTimeout
 15000000

MOV
Read Slave #14 DI 1

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_21.UnconnectedTimeout
 15000000

MOV
Read Slave #14 DI 2

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_22.UnconnectedTimeout
 15000000

MOV
Write Slave #14 DO 1

Move
Source MSG_Timeout_Master_Value
 15000000
Dest MSG_23.UnconnectedTimeout
 15000000

MOV
Write Slave #14 DO 2

Set_Msg_Timeout_Value
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RSLogix 5000

U
Set_Msg_Timeout_Value

53

Read Master Radio 
Status

MSG_01.ER
ONS

MSG_Err_ONS[1] Master_Radio_Msg_Error

54
Master_Radio_Msg_Error

CU

DN

Count Up
Counter Master_Radio_Error_Counter
Preset 3
Accum 0

CTU

55

Read Master Radio 
Status

MSG_01.DN
ONS

Master_Radio_Counter_Reset_ONS
RES

Master_Radio_Error_Counter

56

Read Slave #11 Radio 
Status

MSG_02.ER
ONS

MSG_Err_ONS[2]

Read Slave #11 AI 1
MSG_03.ER

ONS
MSG_Err_ONS[3]

Read Slave #11 AI 2
MSG_04.ER

ONS
MSG_Err_ONS[4]

Read Slave #11 DI 1
MSG_05.ER

ONS
MSG_Err_ONS[5]

Read Slave #11 DI 2
MSG_06.ER

ONS
MSG_Err_ONS[6]

Write Slave #11 DO 1
MSG_07.ER

ONS
MSG_Err_ONS[7]

Write Slave #11 DO 2
MSG_08.ER

ONS
MSG_Err_ONS[8]

Slave_Radio_11_Msg_Error

57
Slave_Radio_11_Msg_Error

CU

DN

Count Up
Counter Slave_Radio_11_Error_Counter
Preset 3
Accum 0

CTU

58

Write Slave #11 DO 2
MSG_08.DN

ONS
Slave_Radio_11_Counter_Reset_ONS

RES
Slave_Radio_11_Error_Counter
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RSLogix 5000

59

Read Slave #12 Radio 
Status

MSG_09.ER
ONS

MSG_Err_ONS[9]

Read Slave #12 AI
MSG_10.ER

ONS
MSG_Err_ONS[10]

Read Slave #12 DI
MSG_11.ER

ONS
MSG_Err_ONS[11]

Write Slave #12 DO 1
MSG_12.ER

ONS
MSG_Err_ONS[12]

Slave_Radio_12_Msg_Error

60
Slave_Radio_12_Msg_Error

CU

DN

Count Up
Counter Slave_Radio_12_Error_Counter
Preset 3
Accum 0

CTU

61

Write Slave #12 DO 1
MSG_12.DN

ONS
Slave_Radio_12_Counter_Reset_ONS

RES
Slave_Radio_12_Error_Counter

62

Read Slave #13 Radio 
Status

MSG_13.ER
ONS

MSG_Err_ONS[13]

Read Slave #13 AI
MSG_14.ER

ONS
MSG_Err_ONS[14]

Read Slave #13 DI
MSG_15.ER

ONS
MSG_Err_ONS[15]

Write Slave #13 DO 1
MSG_16.ER

ONS
MSG_Err_ONS[16]

Slave_Radio_13_Msg_Error

63
Slave_Radio_13_Msg_Error

CU

DN

Count Up
Counter Slave_Radio_13_Error_Counter
Preset 3
Accum 0

CTU

64

Write Slave #13 DO 1
MSG_16.DN

ONS
Slave_Radio_13_Counter_Reset_ONS

RES
Slave_Radio_13_Error_Counter
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RSLogix 5000

65

Read Slave #14 Radio 
Status

MSG_17.ER
ONS

MSG_Err_ONS[17]

Read Slave #14 AI 1
MSG_18.ER

ONS
MSG_Err_ONS[18]

Read Slave #14 AI 2
MSG_19.ER

ONS
MSG_Err_ONS[19]

Read Slave #14 DI 1
MSG_20.ER

ONS
MSG_Err_ONS[20]

Read Slave #14 DI 2
MSG_21.ER

ONS
MSG_Err_ONS[21]

Write Slave #14 DO 1
MSG_22.ER

ONS
MSG_Err_ONS[22]

Write Slave #14 DO 2
MSG_23.ER

ONS
MSG_Err_ONS[23]

Slave_Radio_14_Msg_Error

66
Slave_Radio_14_Msg_Error

CU

DN

Count Up
Counter Slave_Radio_14_Error_Counter
Preset 3
Accum 0

CTU

67

Write Slave #14 DO 2
MSG_23.DN

ONS
Slave_Radio_14_Counter_Reset_ONS

RES
Slave_Radio_14_Error_Counter

68 Move
Source Master_Radio.N7[0]
 81
Dest Master_Radio.Signal_Strength
 81

MOV
Move
Source Master_Radio.N7[1]
 24
Dest Master_Radio.Voltage
 24

MOV
Move
Source Master_Radio.N7[2]
 38
Dest Master_Radio.Temperature
 38

MOV

69 Move
Source Slave_Radio_11.N7[0]
 69
Dest Slave_Radio_11.Signal_Strength
 69

MOV
Move
Source Slave_Radio_11.N7[1]
 23
Dest Slave_Radio_11.Voltage
 23

MOV
Move
Source Slave_Radio_11.N7[2]
 36
Dest Slave_Radio_11.Temperature
 36

MOV
Greater Than (A>B)
Source A Slave_Radio_11.Signal_Strength
 69
Source B 150
  

GRT Slave_Radio_11.SS_Fault

70 Move
Source Slave_Radio_12.N7[0]
 80
Dest Slave_Radio_12.Signal_Strength
 80

MOV
Move
Source Slave_Radio_12.N7[1]
 24
Dest Slave_Radio_12.Voltage
 24

MOV
Move
Source Slave_Radio_12.N7[2]
 32
Dest Slave_Radio_12.Temperature
 32

MOV
Greater Than (A>B)
Source A Slave_Radio_12.Signal_Strength
 80
Source B 150
  

GRT Slave_Radio_12.SS_Fault
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RSLogix 5000

71 Move
Source Slave_Radio_13.N7[0]
 89
Dest Slave_Radio_13.Signal_Strength
 89

MOV
Move
Source Slave_Radio_13.N7[1]
 24
Dest Slave_Radio_13.Voltage
 24

MOV
Move
Source Slave_Radio_13.N7[2]
 29
Dest Slave_Radio_13.Temperature
 29

MOV
Greater Than (A>B)
Source A Slave_Radio_13.Signal_Strength
 89
Source B 150
  

GRT Slave_Radio_13.SS_Fault

72 Move
Source Slave_Radio_14.N7[0]
 77
Dest Slave_Radio_14.Signal_Strength
 77

MOV
Move
Source Slave_Radio_14.N7[1]
 24
Dest Slave_Radio_14.Voltage
 24

MOV
Move
Source Slave_Radio_14.N7[2]
 37
Dest Slave_Radio_14.Temperature
 37

MOV
Greater Than (A>B)
Source A Slave_Radio_14.Signal_Strength
 77
Source B 150
  

GRT Slave_Radio_14.SS_Fault

(End)
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RSLogix 5000

0 Grtr Than or Eql (A>=B)
Source A LIT_801A.PV
 8.54
Source B S_801A_Lead_Pump_Start_SP
 14.0

GEQ
S-801A Tank Level

L
S_801A_Lead_Pump_Control

1 Less Than (A<B)
Source A LIT_801A.PV
 8.54
Source B S_801A_Pump_Stop_SP
 7.25

LES
S-801A Tank Level

U
S_801A_Lead_Pump_Control

2 Grtr Than or Eql (A>=B)
Source A LIT_801A.PV
 8.54
Source B S_801A_Lag_Pump_Start_SP
 18.0

GEQ
S-801A Tank Level

L
S_801A_Lag_Pump_Control

3 Less Than (A<B)
Source A LIT_801A.PV
 8.54
Source B S_801A_Lead_Pump_Start_SP
 14.0

LES
S-801A Tank Level

U
S_801A_Lag_Pump_Control

4
LIT_801A_Alarm.HInAlarm

L
S_801A_High_Interlock

5
S_801A_High_Interlock

/
S_801A_Lead_Pump_Control

S_801A_Reset_High_Interlock
/

LIT_801A_Alarm.HInAlarm

U
S_801A_High_Interlock

6
P_805_Auto_Lead_Lag_Selection_Request

ONS
P805_Auto_LL_request_ONS

L
P_805_Auto_Lead_Lag_Selection

U
P_805_Auto_Lead_Lag_Selection_Request

7
P_805A_Set_as_Lead

P_805C_Set_as_Lead

ONS
P_805_Auto_LL_unlatch_ONS

U
P_805_Auto_Lead_Lag_Selection
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RSLogix 5000

8 /
S_801A_Lead_Pump_Control

ONS
S801A_Lead_Control_Off_ONS P_805_Auto_Lead_Lag_Selection

/
S_801A_Lead_Pump_Failure

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode

P_805A_Is_Lead_Pump
U

P_805C_Set_As_Lead_Auto

/
P_805A_Is_Lead_Pump

U
P_805A_Set_As_Lead_Auto

9
P_805A_Set_As_Lead_Auto

L
P_805A_Is_Lead_Pump

U
P_805C_Is_Lead_Pump

U
P_805A_Set_As_Lead_Auto

10
P_805C_Set_As_Lead_Auto

L
P_805C_Is_Lead_Pump

U
P_805A_Is_Lead_Pump

U
P_805C_Set_As_Lead_Auto

11
P_805A_Set_as_Lead

ONS
P_805A_Lead_ONS

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode
/

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode

L
P_805A_Is_Lead_Pump

U
P_805C_Is_Lead_Pump

12
P_805C_Set_as_Lead

ONS
P_805C_Lead_ONS

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode

/

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode

L
P_805C_Is_Lead_Pump

U
P_805A_Is_Lead_Pump

13

1=Turn On
P_805A_Start_CR
<Local:7:O.Data.1>

/

1=Running, 0=Off
P_805A_Pump_Status

<Local:5:I.Data.4>
EN

DN

Timer On Delay
Timer P_805A_Failure_Timer
Preset 5000
Accum 0

TON

P_805A_Failure_Timer.DN
L

P_805A_Failure

14
Master_Alarm_Reset

S_801A_Reset_Pump_Failure

U
P_805A_Failure
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15

1=Turn On
P_805C_Start_CR
<Local:7:O.Data.2>

/

1=Running, 0=Off
P_805C_Pump_Status

<Local:5:I.Data.5>
EN

DN

Timer On Delay
Timer P_805C_Failure_Timer
Preset 5000
Accum 0

TON

P_805C_Failure_Timer.DN
L

P_805C_Failure

16
Master_Alarm_Reset

S_801A_Reset_Pump_Failure

U
P_805C_Failure

17
S_801A_Lead_Pump_Control P_805A_Is_Lead_Pump P_805A_Failure

P_805C_Is_Lead_Pump P_805C_Failure

L
S_801A_Lead_Pump_Failure

18
Master_Alarm_Reset

S_801A_Reset_Pump_Failure

U
S_801A_Lead_Pump_Failure

19
S_801A_Lead_Pump_Failure

ONS
S_801A_Lead_Pump_Failure_ONS P_805A_Is_Lead_Pump

L
P_805C_Set_As_Lead_Auto

/
P_805A_Is_Lead_Pump

L
P_805A_Set_As_Lead_Auto

20 /

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode
ONS

P_805A_transition_to_manual_ONS P_805A_Auto_Run_Cmd
L

Set to 1 to start 
pump, PLC will reset

P_805A_PLC_Manual_Start

/
P_805A_Auto_Run_Cmd

L

Set to 1 to stop 
pump, PLC will reset

P_805A_PLC_Manual_Stop

21

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode P_805A_Is_Lead_Pump

P_805C_Failure

S_801A_Lead_Pump_Control

P_805C_Is_Lead_Pump S_801A_Lag_Pump_Control

/
P_805A_Failure P_805A_Auto_Run_Cmd

22
P_805A_Failure

ONS
P805A_failure_manual_ONS

U

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode
L

Set to 1 to stop 
pump, PLC will reset

P_805A_PLC_Manual_Stop
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23 /

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode

Set to 1 to start 
pump, PLC will reset

P_805A_PLC_Manual_Start
/

P_805A_Failure
L

P_805A_Manual_Run_Cmd

24 /

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode

Set to 1 to stop 
pump, PLC will reset

P_805A_PLC_Manual_Stop

P_805A_Failure

Set by SCADA 1=Auto  
0=Manual

P_805A_PLC_Auto_Mode

U
P_805A_Manual_Run_Cmd

25
P_805A_Auto_Run_Cmd

/
LIT_801A_Alarm.LInAlarm

/
T_802_High_Interlock

/
Containment_Sump_High_Level

P_805A_Manual_Run_Cmd

1=Turn On
P_805A_Start_CR
<Local:7:O.Data.1>

26 /

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode

ONS
P_805C_transition_to_manual_ONS P_805C_Auto_Run_Cmd

L

Set to 1 to start 
pump, PLC will reset

P_805C_PLC_Manual_Start

/
P_805C_Auto_Run_Cmd

L

Set to 1 to stop 
pump, PLC will reset

P_805C_PLC_Manual_Stop

27

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode P_805C_Is_Lead_Pump

P_805A_Failure

S_801A_Lead_Pump_Control

P_805A_Is_Lead_Pump S_801A_Lag_Pump_Control

/
P_805C_Failure P_805C_Auto_Run_Cmd

28
P_805C_Failure

ONS
P_805C_Failure_manual_ONS

U

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode

L

Set to 1 to stop 
pump, PLC will reset

P_805C_PLC_Manual_Stop
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29 /

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode

Set to 1 to start 
pump, PLC will reset

P_805C_PLC_Manual_Start
/

P_805C_Failure
L

P_805C_Manual_Run_Cmd

30 /

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode

Set to 1 to stop 
pump, PLC will reset

P_805C_PLC_Manual_Stop

P_805C_Failure

Set by SCADA 1=PLC 
Auto mode, 0=PLC 

Manual mode 
(start/stop from 

SCADA)
P_805C_PLC_Auto_Mode

U
P_805C_Manual_Run_Cmd

31
P_805C_Auto_Run_Cmd

/
LIT_801A_Alarm.LInAlarm

/
T_802_High_Interlock

/
Containment_Sump_High_Level

P_805C_Manual_Run_Cmd

1=Turn On
P_805C_Start_CR
<Local:7:O.Data.2>

32
P_805A_Set_as_Lead

U
P_805A_Set_as_Lead

33
P_805C_Set_as_Lead

U
P_805C_Set_as_Lead

34
P_805A_Is_Lead_Pump P_805C_Is_Lag_Pump

35
P_805C_Is_Lead_Pump P_805A_Is_Lag_Pump

36

Set to 1 to start 
pump, PLC will reset

P_805A_PLC_Manual_Start
U

Set to 1 to start 
pump, PLC will reset

P_805A_PLC_Manual_Start

37

Set to 1 to stop 
pump, PLC will reset

P_805A_PLC_Manual_Stop
U

Set to 1 to stop 
pump, PLC will reset

P_805A_PLC_Manual_Stop

38

Set to 1 to start 
pump, PLC will reset

P_805C_PLC_Manual_Start
U

Set to 1 to start 
pump, PLC will reset

P_805C_PLC_Manual_Start
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39

Set to 1 to stop 
pump, PLC will reset

P_805C_PLC_Manual_Stop
U

Set to 1 to stop 
pump, PLC will reset

P_805C_PLC_Manual_Stop

40
S_801A_Reset_Pump_Failure

U
S_801A_Reset_Pump_Failure

(End)



T801_P803 - Ladder Diagram  Page 96
Sanborn_GRP:MainTask:MainProgram 5/29/2012 2:23:19 PM
Total number of rungs in routine: 43 C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

0 Grtr Than or Eql (A>=B)
Source A LIT_803.PV
 3.42
Source B T_801_Lead_Pump_Start_SP
 2.8

GEQ
T-801 Tank Level

L
T_801_Lead_Pump_Control

1 Less Than (A<B)
Source A LIT_803.PV
 3.42
Source B T_801_Pump_Stop_SP
 2.0

LES
T-801 Tank Level

U
T_801_Lead_Pump_Control

2 Grtr Than or Eql (A>=B)
Source A LIT_803.PV
 3.42
Source B T_801_Lag_Pump_Start_SP
 4.0

GEQ
T-801 Tank Level

L
T_801_Lag_Pump_Control

3 Less Than (A<B)
Source A LIT_803.PV
 3.42
Source B T_801_Lead_Pump_Start_SP
 2.8

LES
T-801 Tank Level

U
T_801_Lag_Pump_Control

4
LIT_803_Alarm.HInAlarm

L

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock

5

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock
/

T_801_Lead_Pump_Control

T_801_Reset_High_Interlock
/

LIT_803_Alarm.HInAlarm

U

this high interlock 
stops the Extraction 

Wells (outdoor 
wells)

T_801_High_Interlock

6

T801 T-801 High High 
Level Switch
LSHH_219

<Local:2:I.Data.14>
EN

DN

Timer On Delay
Timer LSHH_219_Delay
Preset 2000
Accum 0

TON

LSHH_219_Delay.DN
L

this high interlock 
stops P-006 and 

P-007
T_801_High_Interlock_2
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7

this high interlock 
stops P-006 and 

P-007
T_801_High_Interlock_2

/
T_801_Lead_Pump_Control

T_801_Reset_High_Interlock
/

T801 T-801 High High 
Level Switch
LSHH_219

<Local:2:I.Data.14>

U

this high interlock 
stops P-006 and 

P-007
T_801_High_Interlock_2

8

Set by SCADA.
Set to 1 to request 
automatic lead/lag 

pump assignment. PLC 
will reset this bit 
after latching it in

P_803_Auto_Lead_Lag_Selection_Request
ONS

P803_Auto_LL_request_ONS
L

P_803_Auto_Lead_Lag_Selection
U

Set by SCADA.
Set to 1 to request 
automatic lead/lag 

pump assignment. PLC 
will reset this bit 
after latching it in

P_803_Auto_Lead_Lag_Selection_Request

9
P_803B_Set_as_Lead

P_803C_Set_as_Lead

ONS
P_803_Auto_LL_unlatch_ONS

U
P_803_Auto_Lead_Lag_Selection

10 /
T_801_Lead_Pump_Control

ONS
T801_Lead_Control_On_ONS P_803_Auto_Lead_Lag_Selection

/
T_801_Lead_Pump_Failure

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode

P_803B_Is_Lead_Pump
L

P_803C_Set_as_Lead_Auto

/
P_803B_Is_Lead_Pump

L
P_803B_Set_as_Lead_Auto

11
P_803B_Set_as_Lead_Auto

L
P_803B_Is_Lead_Pump

U
P_803C_Is_Lead_Pump

U
P_803B_Set_as_Lead_Auto

12
P_803C_Set_as_Lead_Auto

L
P_803C_Is_Lead_Pump

U
P_803B_Is_Lead_Pump

U
P_803C_Set_as_Lead_Auto

13
P_803B_Set_as_Lead

ONS
P_803B_Lead_ONS

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode
/

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode

L
P_803B_Is_Lead_Pump

U
P_803C_Is_Lead_Pump

14
P_803C_Set_as_Lead

ONS
P_803C_Lead_ONS

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode
/

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode

L
P_803C_Is_Lead_Pump

U
P_803B_Is_Lead_Pump
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15

P_803B_Start_CR
<Local:7:O.Data.6>

/

1=Running, 0=Off
P_803B_Pump_Status

<Local:5:I.Data.2>
EN

DN

Timer On Delay
Timer P_803B_Failure_Timer
Preset 5000
Accum 0

TON

P_803B_Failure_Timer.DN
L

P_803B_Failure

16
Master_Alarm_Reset

T_801_Reset_Pump_Failure

U
P_803B_Failure

17

P_803C_Start_CR
<Local:7:O.Data.7>

/

1=Running, 0=Off
P_803C_Pump_Status

<Local:5:I.Data.3>
EN

DN

Timer On Delay
Timer P_803C_Failure_Timer
Preset 5000
Accum 0

TON

P_803C_Failure_Timer.DN
L

P_803C_Failure

18
Master_Alarm_Reset

T_801_Reset_Pump_Failure

U
P_803C_Failure

19
T_801_Lead_Pump_Control P_803B_Is_Lead_Pump P_803B_Failure

P_803C_Is_Lead_Pump P_803C_Failure

L
T_801_Lead_Pump_Failure

20
Master_Alarm_Reset

T_801_Reset_Pump_Failure

U
T_801_Lead_Pump_Failure

21
T_801_Lead_Pump_Failure

ONS
T_801_Lead_Pump_Failure_ONS P_803B_Is_Lead_Pump

L
P_803C_Set_as_Lead_Auto

/
P_803B_Is_Lead_Pump

L
P_803B_Set_as_Lead_Auto
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22 /

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode
ONS

P_803B_transition_to_manual_ONS P_803B_Auto_Run_Cmd
L

Set to 1 to start 
pump, PLC will reset

P_803B_PLC_Manual_Start

/
P_803B_Auto_Run_Cmd

L

Set to 1 to stop 
pump, PLC will reset

P_803B_PLC_Manual_Stop

23

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode P_803B_Is_Lead_Pump

P_803C_Failure

T_801_Lead_Pump_Control

P_803C_Is_Lead_Pump T_801_Lag_Pump_Control

/
P_803B_Failure P_803B_Auto_Run_Cmd

24
P_803B_Failure

ONS
P_803BFailure_Manual_ONS

U

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode
L

Set to 1 to stop 
pump, PLC will reset

P_803B_PLC_Manual_Stop

25 /

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode

Set to 1 to start 
pump, PLC will reset

P_803B_PLC_Manual_Start
/

P_803B_Failure
L

P_803B_Manual_Run_Cmd

26 /

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode

Set to 1 to stop 
pump, PLC will reset

P_803B_PLC_Manual_Stop

P_803B_Failure

Set by SCADA
1=Auto 0=Manual

P_803B_PLC_Auto_Mode

U
P_803B_Manual_Run_Cmd

27
P_803B_Auto_Run_Cmd

/
LIT_803_Alarm.LInAlarm

/
S_801A_High_Interlock

/
Containment_Sump_High_Level

B_801A_Status
<Local:5:I.Data.0>

P_803B_Manual_Run_Cmd

P_803B_Start_CR
<Local:7:O.Data.6>

28 /

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode
ONS

P_803C_transition_to_manual_ONS P_803C_Auto_Run_Cmd
L

P_803C_PLC_Manual_Start

/
P_803C_Auto_Run_Cmd

L
P_803C_PLC_Manual_Stop



T801_P803 - Ladder Diagram  Page 100
Sanborn_GRP:MainTask:MainProgram 5/29/2012 2:23:19 PM
Total number of rungs in routine: 43 C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

29

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode P_803C_Is_Lead_Pump

P_803B_Failure

T_801_Lead_Pump_Control

P_803B_Is_Lead_Pump T_801_Lag_Pump_Control

/
P_803C_Failure P_803C_Auto_Run_Cmd

30
P_803C_Failure

ONS
P_803CFailure_Manual_ONS

U

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode
L

P_803C_PLC_Manual_Stop

31 /

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode P_803C_PLC_Manual_Start
/

P_803C_Failure
L

P_803C_Manual_Run_Cmd

32 /

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode P_803C_PLC_Manual_Stop

P_803C_Failure

Set by SCADA 
1=Auto 0= Manual

P_803C_PLC_Auto_Mode

U
P_803C_Manual_Run_Cmd

33
P_803C_Auto_Run_Cmd

/
LIT_803_Alarm.LInAlarm

/
S_801A_High_Interlock

/
Containment_Sump_High_Level

B_801A_Status
<Local:5:I.Data.0>

P_803C_Manual_Run_Cmd

P_803C_Start_CR
<Local:7:O.Data.7>

Reset any bits that were set by the SCADA system.
This is because I dont trust momentary buttons in the SCADA

34
P_803B_Set_as_Lead

U
P_803B_Set_as_Lead

Reset any bits that were set by the SCADA system.
This is because I dont trust momentary buttons in the SCADA

35
P_803C_Set_as_Lead

U
P_803C_Set_as_Lead

36
P_803B_Is_Lead_Pump P_803C_Is_Lag_Pump

37
P_803C_Is_Lead_Pump P_803B_Is_Lag_Pump

38

Set to 1 to start 
pump, PLC will reset

P_803B_PLC_Manual_Start
U

Set to 1 to start 
pump, PLC will reset

P_803B_PLC_Manual_Start
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39

Set to 1 to stop 
pump, PLC will reset

P_803B_PLC_Manual_Stop
U

Set to 1 to stop 
pump, PLC will reset

P_803B_PLC_Manual_Stop

40
P_803C_PLC_Manual_Start

U
P_803C_PLC_Manual_Start

41
P_803C_PLC_Manual_Stop

U
P_803C_PLC_Manual_Stop

42
T_801_Reset_Pump_Failure

U
T_801_Reset_Pump_Failure

(End)
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0 Grtr Than or Eql (A>=B)
Source A LIT_805.PV
 2.32
Source B T_802_Lead_Pump_Start_SP
 4.0

GEQ
T-802 Tank Level

L
T_802_Lead_Pump_Control

1 Less Than (A<B)
Source A LIT_805.PV
 2.32
Source B T_802_Pump_Stop_SP
 2.0

LES
T-802 Tank Level

U
T_802_Lead_Pump_Control

2 Grtr Than or Eql (A>=B)
Source A LIT_805.PV
 2.32
Source B T_802_Lag_Pump_Start_SP
 5.5

GEQ
T-802 Tank Level

L
T_802_Lag_Pump_Control

3 Less Than (A<B)
Source A LIT_805.PV
 2.32
Source B T_802_Lead_Pump_Start_SP
 4.0

LES
T-802 Tank Level

U
T_802_Lag_Pump_Control

4
LIT_805_Alarm.HInAlarm

L
T_802_High_Interlock

5
T_802_High_Interlock

/
T_802_Lead_Pump_Control

T_802_Reset_High_Interlock
/

LIT_805_Alarm.HInAlarm

U
T_802_High_Interlock

6
P_810_Auto_Lead_Lag_Selection_Request

ONS
P810_Auto_LL_request_ONS

L
P_810_Auto_Lead_Lag_Selection

U
P_810_Auto_Lead_Lag_Selection_Request

7
P_810A_Set_as_Lead

P_810B_Set_as_Lead

ONS
P_810_Auto_LL_unlatch_ONS

U
P_810_Auto_Lead_Lag_Selection
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8 /
T_802_Lead_Pump_Control

ONS
T801_Lead_Control_Off_ONS P_810_Auto_Lead_Lag_Selection

/
T_802_Lead_Pump_Failure

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode

P_810A_Is_Lead_Pump
U

P_810B_Set_as_Lead_Auto

/
P_810A_Is_Lead_Pump

U
P_810A_Set_as_Lead_Auto

9
P_810A_Set_as_Lead_Auto

L
P_810A_Is_Lead_Pump

U
P_810B_Is_Lead_Pump

U
P_810A_Set_as_Lead_Auto

10
P_810B_Set_as_Lead_Auto

L
P_810B_Is_Lead_Pump

U
P_810A_Is_Lead_Pump

U
P_810B_Set_as_Lead_Auto

11
P_810A_Set_as_Lead

ONS
P_810A_Lead_ONS

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode
/

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode

L
P_810A_Is_Lead_Pump

U
P_810B_Is_Lead_Pump

12
P_810B_Set_as_Lead

ONS
P_810B_Lead_ONS

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode
/

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode

L
P_810B_Is_Lead_Pump

U
P_810A_Is_Lead_Pump

13

1=Turn On
P_810A_Start_CR
<Local:7:O.Data.3>

/

1=Running, 0=Off
P_810A_Pump_Status

<Local:5:I.Data.6>
EN

DN

Timer On Delay
Timer P_810A_Failure_Timer
Preset 5000
Accum 0

TON

P_810A_Failure_Timer.DN
L

P_810A_Failure

14
Master_Alarm_Reset

T_802_Reset_Pump_Failure

U
P_810A_Failure
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15

1=Turn On
P_810B_Start_CR
<Local:7:O.Data.4>

/

1=Running, 0=Off
P_810B_Pump_Status

<Local:5:I.Data.7>
EN

DN

Timer On Delay
Timer P_810B_Failure_Timer
Preset 5000
Accum 0

TON

P_810B_Failure_Timer.DN
L

P_810B_Failure

16
Master_Alarm_Reset

T_802_Reset_Pump_Failure

U
P_810B_Failure

17
T_802_Lead_Pump_Control P_810A_Is_Lead_Pump P_810A_Failure

P_810B_Is_Lead_Pump P_810B_Failure

L
T_802_Lead_Pump_Failure

18
Master_Alarm_Reset

T_802_Reset_Pump_Failure

U
T_802_Lead_Pump_Failure

19
T_802_Lead_Pump_Failure

ONS
T_802_Lead_Pump_Failure_ONS P_810A_Is_Lead_Pump

L
P_810B_Set_as_Lead_Auto

/
P_810A_Is_Lead_Pump

L
P_810A_Set_as_Lead_Auto

20 /

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode
ONS

P_810A_transition_to_manual_ONS P_810A_Auto_Run_Cmd
L

Set to 1 to start 
pump, PLC will reset

P_810A_PLC_Manual_Start

/
P_810A_Auto_Run_Cmd

L

Set to 1 to stop 
pump, PLC will reset

P_810A_PLC_Manual_Stop

21

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode P_810A_Is_Lead_Pump

P_810B_Failure

T_802_Lead_Pump_Control

P_810B_Is_Lead_Pump T_802_Lag_Pump_Control

/
P_810A_Failure P_810A_Auto_Run_Cmd

22
P_810A_Failure

ONS
P810A_failure_manual_ONS

U

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode
L

Set to 1 to stop 
pump, PLC will reset

P_810A_PLC_Manual_Stop



T802_P810 - Ladder Diagram  Page 105
Sanborn_GRP:MainTask:MainProgram 5/29/2012 2:23:20 PM
Total number of rungs in routine: 41 C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

23 /

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode

Set to 1 to start 
pump, PLC will reset

P_810A_PLC_Manual_Start
/

P_810A_Failure
L

P_810A_Manual_Run_Cmd

24 /

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode

Set to 1 to stop 
pump, PLC will reset

P_810A_PLC_Manual_Stop

P_810A_Failure

Set by SCADA
1=Auto 0=Manual

P_810A_PLC_Auto_Mode

U
P_810A_Manual_Run_Cmd

25
P_810A_Auto_Run_Cmd

/
LIT_805_Alarm.LInAlarm

/
Containment_Sump_High_Level

P_810A_Manual_Run_Cmd

1=Turn On
P_810A_Start_CR
<Local:7:O.Data.3>

26 /

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode
ONS

P_810B_transition_to_manual_ONS P_810B_Auto_Run_Cmd
L

Set to 1 to start 
pump, PLC will reset

P_810B_PLC_Manual_Start

/
P_810B_Auto_Run_Cmd

L

Set to 1 to stop 
pump, PLC will reset

P_810B_PLC_Manual_Stop

27

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode P_810B_Is_Lead_Pump

P_810A_Failure

T_802_Lead_Pump_Control

P_810A_Is_Lead_Pump T_802_Lag_Pump_Control

/
P_810B_Failure P_810B_Auto_Run_Cmd

28
P_810B_Failure

ONS
P_810B_Failure_manual_ONS

U

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode
L

Set to 1 to stop 
pump, PLC will reset

P_810B_PLC_Manual_Stop

29 /

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode

Set to 1 to start 
pump, PLC will reset

P_810B_PLC_Manual_Start
/

P_810B_Failure
L

P_810B_Manual_Run_Cmd
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30 /

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode

Set to 1 to stop 
pump, PLC will reset

P_810B_PLC_Manual_Stop

P_810B_Failure

Set by SCADA
1=Auto 0=Manual

P_810B_PLC_Auto_Mode

U
P_810B_Manual_Run_Cmd

31
P_810B_Auto_Run_Cmd

/
LIT_805_Alarm.LInAlarm

/
Containment_Sump_High_Level

P_810B_Manual_Run_Cmd

1=Turn On
P_810B_Start_CR
<Local:7:O.Data.4>

32
P_810A_Set_as_Lead

U
P_810A_Set_as_Lead

33
P_810B_Set_as_Lead

U
P_810B_Set_as_Lead

34
P_810A_Is_Lead_Pump P_810B_Is_Lag_Pump

35
P_810B_Is_Lead_Pump P_810A_Is_Lag_Pump

36

Set to 1 to start 
pump, PLC will reset

P_810A_PLC_Manual_Start
U

Set to 1 to start 
pump, PLC will reset

P_810A_PLC_Manual_Start

37

Set to 1 to stop 
pump, PLC will reset

P_810A_PLC_Manual_Stop
U

Set to 1 to stop 
pump, PLC will reset

P_810A_PLC_Manual_Stop

38

Set to 1 to start 
pump, PLC will reset

P_810B_PLC_Manual_Start
U

Set to 1 to start 
pump, PLC will reset

P_810B_PLC_Manual_Start

39

Set to 1 to stop 
pump, PLC will reset

P_810B_PLC_Manual_Stop
U

Set to 1 to stop 
pump, PLC will reset

P_810B_PLC_Manual_Stop

40
T_802_Reset_Pump_Failure

U
T_802_Reset_Pump_Failure

(End)
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If the Tank Level is greater then or equal to the Lead Pump Start Setpoint
Then Turn on the Lead Pump Command

0 Grtr Than or Eql (A>=B)
Source A LT_207.PV
 1.64
Source B TK_002_Lead_Pump_Start_SP
 3.0

GEQ
L

TK_002_Lead_Pump_Control

If the Tank Level is greater then or equal to the Lead Pump Start Setpoint
Then Turn on the Lead Pump Command

If the Tank Level is less then the Pump Stop Setpoint
Then Turn off the Lead Pump Command

1 Less Than (A<B)
Source A LT_207.PV
 1.64
Source B TK_002_Pump_Stop_SP
 0.75

LES
U

TK_002_Lead_Pump_Control

If the Tank Level is less then the Pump Stop Setpoint
Then Turn off the Lead Pump Command

If the Tank Level is greater then or equal to the Lag Pump Start Setpoint
Then turn on the Lag Pump Command

2 Grtr Than or Eql (A>=B)
Source A LT_207.PV
 1.64
Source B TK_002_Lag_Pump_Start_SP
 3.5

GEQ
L

TK_002_Lag_Pump_Control

If the Tank Level is greater then or equal to the Lag Pump Start Setpoint
Then turn on the Lag Pump Command

If the Tank Level is less then the Lag Pump Start Setpoint
Then turn off the Lag Pump Command

3 Less Than (A<B)
Source A LT_207.PV
 1.64
Source B TK_002_Pump_Stop_SP
 0.75

LES
U

TK_002_Lag_Pump_Control

If the Tank Level is less then the Lag Pump Start Setpoint
Then turn off the Lag Pump Command

When the Automatic Lead Lag Selection button is pressed on the HMI, turn on the Auto Lead Lag Selection bit, and reset the Pushbutton bit

4
P_0607_Auto_Lead_Lag_Selection_Request

ONS
P0607_Auto_LL_request_ONS

L
P_0607_Auto_Lead_Lag_Selection

U
P_0607_Auto_Lead_Lag_Selection_Request

When the Automatic Lead Lag Selection button is pressed on the HMI, turn on the Auto Lead Lag Selection bit, and reset the Pushbutton bit

If either Set as Lead pushbutton is pressed on the HMI, then turn off the Auto Lead Lag Selection bit

5
P_006_Set_as_Lead

P_007_Set_as_Lead

ONS
P_0607_Auto_LL_unlatch_ONS

U
P_0607_Auto_Lead_Lag_Selection

If either Set as Lead pushbutton is pressed on the HMI, then turn off the Auto Lead Lag Selection bit
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When the Lead Pump Command Turns off, if Auto Lead Lag Selection is Active, and both Pumps are in PLC Auto mode, and there was no lead pump failure, then set the correct P_X_Set_As_Lead_Auto signal

6 /
TK_002_Lead_Pump_Control

ONS
TK002_Lead_Control_On_ONS P_0607_Auto_Lead_Lag_Selection

/
TK_002_Lead_Pump_Failure P_006_PLC_Auto_Mode P_007_PLC_Auto_Mode

P_006_Is_Lead_Pump
L

P_007_Set_as_Lead_Auto

/
P_006_Is_Lead_Pump

L
P_006_Set_as_Lead_Auto

When the Lead Pump Command Turns off, if Auto Lead Lag Selection is Active, and both Pumps are in PLC Auto mode, and there was no lead pump failure, then set the correct P_X_Set_As_Lead_Auto signal

If P_6_Set_As_Lead_Auto signal is on, then set the P 6 is lead pump bit, and reset the P 7 is lead pump bit, and reset the p6 set as lead auto command bit

7
P_006_Set_as_Lead_Auto

L
P_006_Is_Lead_Pump

U
P_007_Is_Lead_Pump

U
P_006_Set_as_Lead_Auto

If P_6_Set_As_Lead_Auto signal is on, then set the P 6 is lead pump bit, and reset the P 7 is lead pump bit, and reset the p6 set as lead auto command bit

If P_7_Set_As_Lead_Auto signal is on, then set the P 7 is lead pump bit, and reset the P 6 is lead pump bit, and reset the p7 set as lead auto command bit

8
P_007_Set_as_Lead_Auto

L
P_007_Is_Lead_Pump

U
P_006_Is_Lead_Pump

U
P_007_Set_as_Lead_Auto

If P_7_Set_As_Lead_Auto signal is on, then set the P 7 is lead pump bit, and reset the P 6 is lead pump bit, and reset the p7 set as lead auto command bit

If the P 6 set as lead pump Pushbutton is pressed on the HMI, or if P6 is auto and P 7 is not auto, then set p6 as lead, and reset p7 is lead bit

9
P_006_Set_as_Lead

ONS
P_006_Lead_ONS

P_006_PLC_Auto_Mode
/

P_007_PLC_Auto_Mode

L
P_006_Is_Lead_Pump

U
P_007_Is_Lead_Pump

If the P 6 set as lead pump Pushbutton is pressed on the HMI, or if P6 is auto and P 7 is not auto, then set p6 as lead, and reset p7 is lead bit

If the P 7 set as lead pump pushbutton is pressed on the HMI, or if P7 is auto and P6 is not auto, then set p7 as lead and reset p6 is lead bit

10
P_007_Set_as_Lead

ONS
P_007_Lead_ONS

P_007_PLC_Auto_Mode
/

P_006_PLC_Auto_Mode

L
P_007_Is_Lead_Pump

U
P_006_Is_Lead_Pump

If the P 7 set as lead pump pushbutton is pressed on the HMI, or if P7 is auto and P6 is not auto, then set p7 as lead and reset p6 is lead bit

If P6 output is on with no status feedback. then after a time delay, signal the Fail to Start alarm

11

P_006_Start_CR
<Local:8:O.Data.0>

/

P_006_Pump_Status
<Local:5:I.Data.8>

EN

DN

Timer On Delay
Timer P_006_Failure_Timer
Preset 5000
Accum 0

TON

P_006_Failure_Timer.DN
L

P_006_Failure

If P6 output is on with no status feedback. then after a time delay, signal the Fail to Start alarm

If a  reset pushbutton is pressed on the HMI unlatch the Alarm

12
Master_Alarm_Reset

TK_002_Reset_Pump_Failure

U
P_006_Failure

If a  reset pushbutton is pressed on the HMI unlatch the Alarm
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If P7 output is on with no status feedback. then after a time delay, signal the Fail to Start alarm

13

P_007_Start_CR
<Local:8:O.Data.1>

/

P_007_Pump_Status
<Local:5:I.Data.9>

EN

DN

Timer On Delay
Timer P_007_Failure_Timer
Preset 5000
Accum 0

TON

P_007_Failure_Timer.DN
L

P_007_Failure

If P7 output is on with no status feedback. then after a time delay, signal the Fail to Start alarm

If a  reset pushbutton is pressed on the HMI unlatch the Alarm

14
Master_Alarm_Reset

TK_002_Reset_Pump_Failure

U
P_007_Failure

If a  reset pushbutton is pressed on the HMI unlatch the Alarm

If the Lead Pump command is active, and the lead pump fails, set the Lead Pump Failure bit
this will prevent automatic alternation of the lead pumps, until the fault is reset (from the HMI)

15
TK_002_Lead_Pump_Control P_006_Is_Lead_Pump P_006_Failure

P_007_Is_Lead_Pump P_007_Failure

L
TK_002_Lead_Pump_Failure

If the Lead Pump command is active, and the lead pump fails, set the Lead Pump Failure bit
this will prevent automatic alternation of the lead pumps, until the fault is reset (from the HMI)

16
Master_Alarm_Reset

TK_002_Reset_Pump_Failure

U
TK_002_Lead_Pump_Failure

If the lead pump fails, set the non failed pump to become lead pump

17
TK_002_Lead_Pump_Failure

ONS
TK_002_Lead_Pump_Failure_ONS P_006_Is_Lead_Pump

L
P_007_Set_as_Lead_Auto

/
P_006_Is_Lead_Pump

L
P_006_Set_as_Lead_Auto

If the lead pump fails, set the non failed pump to become lead pump

If the pump is put into PLC manual mode, then copy the status of the current auto command to the manual command, so the pump stays on or off

18 /
P_006_PLC_Auto_Mode

ONS
P_006_transition_to_manual_ONS P_006_Auto_Run_Cmd

L
P_006_PLC_Manual_Start

/
P_006_Auto_Run_Cmd

L
P_006_PLC_Manual_Stop

If the pump is put into PLC manual mode, then copy the status of the current auto command to the manual command, so the pump stays on or off
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Run the pump if it is in PLC Auto mode And
It is lead pump and lead pump command is on OR

other pump failed and lead pump command is on OR
It is lag pump and lag pump command is on AND

Pump fail to start alarm is OFF

19
P_006_PLC_Auto_Mode P_006_Is_Lead_Pump

P_007_Failure

TK_002_Lead_Pump_Control

P_007_Is_Lead_Pump TK_002_Lag_Pump_Control

/
P_006_Failure P_006_Auto_Run_Cmd

Run the pump if it is in PLC Auto mode And
It is lead pump and lead pump command is on OR

other pump failed and lead pump command is on OR
It is lag pump and lag pump command is on AND

Pump fail to start alarm is OFF

If the pump fails to start, put it into manual mode, and set the manual stop command
this will de-engergize the output

20
P_006_Failure

ONS
P_006Failure_Manual_ONS

U
P_006_PLC_Auto_Mode

L
P_006_PLC_Manual_Stop

If the pump fails to start, put it into manual mode, and set the manual stop command
this will de-engergize the output

If the pump is in PLC manual mode, and the start buttons is pressed from the HMI, then set the manual run command

21 /
P_006_PLC_Auto_Mode P_006_PLC_Manual_Start

/
P_006_Failure

L
P_006_Manual_Run_Cmd

If the pump is in PLC manual mode, and the start buttons is pressed from the HMI, then set the manual run command

If the pump is in PLC Manula mode, and the stop button is pressed from the HMI, then reset the manual run comnmand
or if the pump is in PLC auto mode, reset the manual run commnad

22 /
P_006_PLC_Auto_Mode P_006_PLC_Manual_Stop

P_006_Failure

P_006_PLC_Auto_Mode

U
P_006_Manual_Run_Cmd

If the pump is in PLC Manula mode, and the stop button is pressed from the HMI, then reset the manual run comnmand
or if the pump is in PLC auto mode, reset the manual run commnad

If the pump is in auto mode, and no interlocks should prevent it from running, or the manual run command is on, then turn the output on

23
P_006_Auto_Run_Cmd

/

this high interlock 
stops P-006 and 

P-007
T_801_High_Interlock_2

/
Containment_Sump_High_Level

P_006_Manual_Run_Cmd

P_006_Start_CR
<Local:8:O.Data.0>

If the pump is in auto mode, and no interlocks should prevent it from running, or the manual run command is on, then turn the output on

If the pump is put into PLC manual mode, then copy the status of the current auto command to the manual command, so the pump stays on or off

24 /
P_007_PLC_Auto_Mode

ONS
P_007_transition_to_manual_ONS P_007_Auto_Run_Cmd

L
P_007_PLC_Manual_Start

/
P_007_Auto_Run_Cmd

L
P_007_PLC_Manual_Stop

If the pump is put into PLC manual mode, then copy the status of the current auto command to the manual command, so the pump stays on or off
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Run the pump if it is in PLC Auto mode And
It is lead pump and lead pump command is on OR

other pump failed and lead pump command is on OR
It is lag pump and lag pump command is on AND

Pump fail to start alarm is OFF

25
P_007_PLC_Auto_Mode P_007_Is_Lead_Pump

P_006_Failure

TK_002_Lead_Pump_Control

P_006_Is_Lead_Pump TK_002_Lag_Pump_Control

/
P_007_Failure P_007_Auto_Run_Cmd

Run the pump if it is in PLC Auto mode And
It is lead pump and lead pump command is on OR

other pump failed and lead pump command is on OR
It is lag pump and lag pump command is on AND

Pump fail to start alarm is OFF

If the pump fails to start, put it into manual mode, and set the manual stop command
this will de-engergize the output

26
P_007_Failure

ONS
P_007Failure_Manual_ONS

U
P_007_PLC_Auto_Mode

L
P_007_PLC_Manual_Stop

If the pump fails to start, put it into manual mode, and set the manual stop command
this will de-engergize the output

If the pump is in PLC manual mode, and the start buttons is pressed from the HMI, then set the manual run command

27 /
P_007_PLC_Auto_Mode P_007_PLC_Manual_Start

/
P_007_Failure

L
P_007_Manual_Run_Cmd

If the pump is in PLC manual mode, and the start buttons is pressed from the HMI, then set the manual run command

If the pump is in PLC Manula mode, and the stop button is pressed from the HMI, then reset the manual run comnmand
or if the pump is in PLC auto mode, reset the manual run commnad

28 /
P_007_PLC_Auto_Mode P_007_PLC_Manual_Stop

P_007_Failure

P_007_PLC_Auto_Mode

U
P_007_Manual_Run_Cmd

If the pump is in PLC Manula mode, and the stop button is pressed from the HMI, then reset the manual run comnmand
or if the pump is in PLC auto mode, reset the manual run commnad

If the pump is in auto mode, and no interlocks should prevent it from running, or the manual run command is on, then turn the output on

29
P_007_Auto_Run_Cmd

/

this high interlock 
stops P-006 and 

P-007
T_801_High_Interlock_2

/
Containment_Sump_High_Level

P_007_Manual_Run_Cmd

P_007_Start_CR
<Local:8:O.Data.1>

If the pump is in auto mode, and no interlocks should prevent it from running, or the manual run command is on, then turn the output on

The following rungs reset bits which are set by the HMI

30
P_006_Set_as_Lead

U
P_006_Set_as_Lead

The following rungs reset bits which are set by the HMI

31
P_007_Set_as_Lead

U
P_007_Set_as_Lead

32
P_006_Is_Lead_Pump P_007_Is_Lag_Pump
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33
P_007_Is_Lead_Pump P_006_Is_Lag_Pump

34
P_006_PLC_Manual_Start

U
P_006_PLC_Manual_Start

35
P_006_PLC_Manual_Stop

U
P_006_PLC_Manual_Stop

36
P_007_PLC_Manual_Start

U
P_007_PLC_Manual_Start

37
P_007_PLC_Manual_Stop

U
P_007_PLC_Manual_Stop

38
TK_002_Reset_Pump_Failure

U
TK_002_Reset_Pump_Failure

(End)
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SBR(TempRC);

If TempRC.Reset Then
TempRC.Seconds := 0;
TempRC.Minutes := 0;
TempRC.Hours := 0;

End_If;

TempRC.Seconds := TempRC.Seconds + 1;

If( TempRC.Seconds > 59) Then
TempRC.Seconds := 0;
TempRC.Minutes := TempRC.Minutes + 1;

If( TempRC.Minutes > 59) Then
TempRC.Minutes := 0;
TempRC.Hours := TempRC.Hours + 1;

End_If;

End_If;

Ret(TempRC);

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
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0

PW_1_Pump_Status
<Slave_Radio_12.N8[2].0>

Jump To Subroutine
Routine Name Handle_RC
Input Par PW_1_Runtime
Return Par PW_1_Runtime

JSR

1

PW_3_Pump_Status
<Slave_Radio_13.N8[2].0>

Jump To Subroutine
Routine Name Handle_RC
Input Par PW_3_Runtime
Return Par PW_3_Runtime

JSR

2

PW_4_Pump_Status
<Slave_Radio_11.N8[2].0>

Jump To Subroutine
Routine Name Handle_RC
Input Par PW_4_Runtime
Return Par PW_4_Runtime

JSR

3

P_2_Pump_Status
<Slave_Radio_11.N8[4].0>

Jump To Subroutine
Routine Name Handle_RC
Input Par P_2_Runtime
Return Par P_2_Runtime

JSR

4

P_3_Pump_Status
<Slave_Radio_14.N8[2].0>

Jump To Subroutine
Routine Name Handle_RC
Input Par P_3_Runtime
Return Par P_3_Runtime

JSR

5

P_4_Pump_Status
<Slave_Radio_14.N8[4].0>

Jump To Subroutine
Routine Name Handle_RC
Input Par P_4_Runtime
Return Par P_4_Runtime

JSR

6

1=Running, 0=Off
P_803B_Pump_Status

<Local:5:I.Data.2>
Jump To Subroutine
Routine Name Handle_RC
Input Par P_803B_Runtime
Return Par P_803B_Runtime

JSR

7

1=Running, 0=Off
P_803C_Pump_Status

<Local:5:I.Data.3>
Jump To Subroutine
Routine Name Handle_RC
Input Par P_803C_Runtime
Return Par P_803C_Runtime

JSR
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8

1=Running, 0=Off
P_805A_Pump_Status

<Local:5:I.Data.4>
Jump To Subroutine
Routine Name Handle_RC
Input Par P_805A_Runtime
Return Par P_805A_Runtime

JSR

9

1=Running, 0=Off
P_805C_Pump_Status

<Local:5:I.Data.5>
Jump To Subroutine
Routine Name Handle_RC
Input Par P_805C_Runtime
Return Par P_805C_Runtime

JSR

10

1=Running, 0=Off
P_810A_Pump_Status

<Local:5:I.Data.6>
Jump To Subroutine
Routine Name Handle_RC
Input Par P_810A_Runtime
Return Par P_810A_Runtime

JSR

11

1=Running, 0=Off
P_810B_Pump_Status

<Local:5:I.Data.7>
Jump To Subroutine
Routine Name Handle_RC
Input Par P_810B_Runtime
Return Par P_810B_Runtime

JSR

12

P_001_Pump_Status
<Local:2:I.Data.8>

Jump To Subroutine
Routine Name Handle_RC
Input Par P_001_Runtime
Return Par P_001_Runtime

JSR

13

P_002_Pump_Status
<Local:2:I.Data.9>

Jump To Subroutine
Routine Name Handle_RC
Input Par P_002_Runtime
Return Par P_002_Runtime

JSR

14

P_003_Pump_Status
<Local:2:I.Data.10>

Jump To Subroutine
Routine Name Handle_RC
Input Par P_003_Runtime
Return Par P_003_Runtime

JSR

15

P_006_Pump_Status
<Local:5:I.Data.8>

Jump To Subroutine
Routine Name Handle_RC
Input Par P_006_Runtime
Return Par P_006_Runtime

JSR
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RSLogix 5000

16

P_007_Pump_Status
<Local:5:I.Data.9>

Jump To Subroutine
Routine Name Handle_RC
Input Par P_007_Runtime
Return Par P_007_Runtime

JSR

17

P_001_Pump_Status
<Local:2:I.Data.8>

ONS
p001_on_ONS

CU

DN

Count Up
Counter P_001_Cycle_Count
Preset 100
Accum 642

CTU

18

P_002_Pump_Status
<Local:2:I.Data.9>

ONS
p002_on_ONS

CU

DN

Count Up
Counter P_002_Cycle_Count
Preset 100
Accum 139

CTU

19

P_003_Pump_Status
<Local:2:I.Data.10>

ONS
p003_on_ONS

CU

DN

Count Up
Counter P_003_Cycle_Count
Preset 100
Accum 10

CTU

20

P_006_Pump_Status
<Local:5:I.Data.8>

ONS
p006_on_ONS

CU

DN

Count Up
Counter P_006_Cycle_Count
Preset 100
Accum 19

CTU

21

P_007_Pump_Status
<Local:5:I.Data.9>

ONS
p007_on_ONS

CU

DN

Count Up
Counter P_007_Cycle_Count
Preset 100
Accum 20

CTU

(End)
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RSLogix 5000

A B C D E F

1

2

3

4

A B C D E F

1

2

3

4

Set to 1 when the 
manual total has 
finished resetting

FIT_803_Manual_Total_Reset_Done

0
0 Set to 1 when the 

daily total has 
finished resetting

FIT_803_Daily_Total_Reset_Done

0
0

Effluent Pump Flow

FIT_803.PV
92.84189

FIT_803_Manual_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
682358.4

OldTotal
163692192.0

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

FIT_803_Daily_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
57809.87

OldTotal
114002.41

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

1
1

Set to 1 by the plc 
at 00:01 to reset 

the daily total

FIT_803_Reset_Daily_Total
0

Set to 1 by the 
SCADA to reset the 

manual total

FIT_803_Reset_Manual_Total
0

1
1



Totalizers - Function Block Diagram  Page 118
Sanborn_GRP:Totalizer_Task:Totalizer_Prgm 5/29/2012 2:23:26 PM
2 of 5 total sheets in routine - FIT 200 Totalizers C:\Documents and Settings\Administrator\Desktop\Sanborn_GRP.ACD

RSLogix 5000

A B C D E F

1

2

3

4

A B C D E F

1

2

3

4

1
1

FIQ_200.pv
0.31

1
1

FIq_200_Manual_Total_Reset_Done

FIQ_200_Reset_Daily_Total
0

0
0

FIQ_200_Manual_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
27049.9

OldTotal
1.03072927e-003

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

FIQ_200_Daily_Total_Reset_Done

0
0

FIQ_200_Daily_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
5.0312715

OldTotal
10.155284

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

FIQ_200_Reset_Manual_Total
0
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RSLogix 5000

A B C D E F

1

2

3

4

A B C D E F

1

2

3

4

1
1

FIQ_201_Reset_Manual_Total
0

FIQ_201_Daily_Total_Reset_Done

FIQ_201_Manual_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
1533973.6

OldTotal
0.010096876

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

0
0

0
0

FIQ_201_Daily_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
256875.77

OldTotal
446795.3

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

FIQ_201_Manual_Total_Reset_Done

FIQ_201_Reset_Daily_Total
0

FIQ_201.PV
364.09

1
1
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RSLogix 5000

A B C D E F

1

2

3

4

A B C D E F

1

2

3

4

FIQ_202.PV
0.06

FIQ_202_Reset_Manual_Total
0

FIQ_202_Manual_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
214.32234

OldTotal
3.53593752e-003

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

FIQ_202_Daily_Total_Reset_Done

1
1

1
1

FIQ_202_Manual_Total_Reset_Done

FIQ_202_Reset_Daily_Total
0

0
0

FIQ_202_Daily_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
4.453909

OldTotal
8.561342

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

0
0
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RSLogix 5000

A B C D E F

1

2

3

4

A B C D E F

1

2

3

4

FIQ_206_Reset_Manual_Total
0

1
1

1
1

0
0

FIQ_206_Daily_Total_Reset_Done

FIQ_206_Manual_Total_Reset_Done

FIT_206.PV
-0.13

FIQ_206_Manual_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
499.93594

OldTotal
49.189568

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

0
0

FIQ_206_Daily_Total

TOT ...

Totalizer

In

ProgProgReq

ProgOperReq

ProgStartReq

ProgStopReq

ProgResetReq

Total
0.0

OldTotal
0.0

ProgOper
1

RunStop
1

ProgResetDone
0

TargetFlag
1

TargetDev1Flag
1

TargetDev2Flag
1

FIQ_206_Reset_Daily_Total
0
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RSLogix 5000

0 Jump To Subroutine
Routine Name Totalizers

JSR

1

Set to 1 when the 
manual total has 
finished resetting

FIT_803_Manual_Total_Reset_Done
ONS

FIT_803_Total_Reset_Done_ONS
Copy File
Source PLC_Local_Date_Time[0]
Dest FIT_803_Manual_Total_Last_Reset[0]
Length 7

COP
Year

U

Set to 1 by the 
SCADA to reset the 

manual total
FIT_803_Reset_Manual_Total

2

Set to 1 when the 
daily total has 

finished resetting
FIT_803_Daily_Total_Reset_Done

ONS
FIT_803_Total_Daily_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIT_803_Daily_Total_Last_Reset[0]
Length 7

COP
Year

3 Not Equal
Source A PLC_Local_Date_Time[2]
 22
Source B FIT_803_Daily_Total_Last_Reset[2]
 22

NEQ
Day

Set to 1 by the plc 
at 00:01 to reset 

the daily total
FIT_803_Reset_Daily_Total

4
FIq_200_Manual_Total_Reset_Done

ONS
FIT_200_Total_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIQ_200_Manual_Total_Last_Reset[0]
Length 7

COP
U

FIQ_200_Reset_Manual_Total

5
FIQ_200_Daily_Total_Reset_Done

ONS
FIQ_200_Total_Daily_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIQ_200_Daily_Total_Last_Reset[0]
Length 7

COP

6 Not Equal
Source A PLC_Local_Date_Time[2]
 22
Source B FIQ_200_Daily_Total_Last_Reset[2]
 22

NEQ
Day

FIQ_200_Reset_Daily_Total

7
FIQ_201_Manual_Total_Reset_Done

ONS
FIT_201_Total_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIQ_201_Manual_Total_Last_Reset[0]
Length 7

COP
U

FIQ_201_Reset_Manual_Total
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RSLogix 5000

8
FIQ_201_Daily_Total_Reset_Done

ONS
FIQ_201_Total_Daily_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIQ_201_Daily_Total_Last_Reset[0]
Length 7

COP

9 Not Equal
Source A PLC_Local_Date_Time[2]
 22
Source B FIQ_201_Daily_Total_Last_Reset[2]
 22

NEQ
Day

FIQ_201_Reset_Daily_Total

10
FIQ_202_Manual_Total_Reset_Done

ONS
FIT_202_Total_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIQ_202_Manual_Total_Last_Reset[0]
Length 7

COP
U

FIQ_202_Reset_Manual_Total

11
FIQ_202_Daily_Total_Reset_Done

ONS
FIQ_202_Total_Daily_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIQ_202_Daily_Total_Last_Reset[0]
Length 7

COP

12 Not Equal
Source A PLC_Local_Date_Time[2]
 22
Source B FIQ_202_Daily_Total_Last_Reset[2]
 22

NEQ
Day

FIQ_202_Reset_Daily_Total

13
FIQ_206_Manual_Total_Reset_Done

ONS
FIT_206_Total_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIQ_206_Manual_Total_Last_Reset[0]
Length 7

COP
U

FIQ_206_Reset_Manual_Total

14
FIQ_206_Daily_Total_Reset_Done

ONS
FIQ_206_Total_Daily_Reset_Done_ONS

Copy File
Source PLC_Local_Date_Time[0]
Dest FIQ_206_Daily_Total_Last_Reset[0]
Length 7

COP

15 Not Equal
Source A PLC_Local_Date_Time[2]
 22
Source B FIQ_206_Daily_Total_Last_Reset[2]
 22

NEQ
Day

FIQ_206_Reset_Daily_Total

(End)
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RSLogix 5000

Data type Name:  AI_DS
 
Description:  

 
Size 120   byte(s)
 
Name Data Type Style Description

PV REAL Float

Fault BOOL Decimal

Eng_Min REAL Float

Eng_Max REAL Float

EGU STRING

Raw_Min INT Decimal

Raw_Max INT Decimal

Limit_Scaling BOOL Decimal

Raw_Input INT Decimal

M REAL Float

B REAL Float
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RSLogix 5000

Data type Name:  Radio_DS
 
Description:  

 
Size 340   byte(s)
 
Name Data Type Style Description

Signal_Strength INT Decimal

Temperature INT Decimal

Voltage INT Decimal

N7 INT[145] Decimal

N8 INT[18] Decimal

SS_Fault BOOL Decimal
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RSLogix 5000

Data type Name:  Runtime_Couter
 
Description:  

 
Size 16   byte(s)
 
Name Data Type Style Description

Hours DINT Decimal

Minutes DINT Decimal

Seconds DINT Decimal

Reset BOOL Decimal
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RSLogix 5000

Data type Name:  STRING
 
Description:  

 
Size 88   byte(s)
 
Name Data Type Style Description

LEN DINT Decimal

DATA SINT[82] ASCII
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INFCP and INFCP-xxxB

INFINITY® C Process Panel Meter

Operator’s Manual

NEWPORT Electronics,Inc.
http://www.newportUS.com/manuals
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Frequency Meters

PID Controllers
Clock/Timers

Printers
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On/Off
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Table of Contents

PREFACE

Manual Objectives

This manual shows you how to set up and use the Programmable Digital Meter.

Standard Procedures:

* Checking voltage jumpers, or changing voltage power
* Mounting the panel
* Selecting the input type
* Selecting a decimal point position
* Scaling with known loads (on-line calibration)
* Scaling without known loads
* Enabling/disabling the front-panel tare
* Displaying the filtered/unfiltered input signal
* Selecting a display color
* Setting the setpoint's active band
* Selecting a latched or unlatched operation
* Setting setpoint deadbands
* Enabling/disabling setpoint changes
* Enabling/disabling the RESET button in the Run Mode 

Optional Procedures:

* Setting input resolution
* Enabling/disabling analog output 
* Selecting analog output as current or voltage
* Selecting analog output or proportional control
* Selecting proportional band 
* Using manual reset (offsetting setpoint errors)
* Scaling analog output 

For first-time users:  Refer to the QuickStart Manual for basic operation and set-
up instructions.
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Table A-1. Sections of the Manual

If you want to read about:

Unpacking; safety considerations

Meter description and features

Main board power jumpers; panel
mounting, sensor input, main power and
analog and relay output

Input type; decimal point position;
reading scale & offset; reading
configuration; display color; setpoint
configuration; setpoint deadbands;
output configuration (analog output);
proportional band; manual reset; analog
output scaling; lock out configuration;
display brightness

Display messages

Meter menu/sub-menu messages

Setpoint configuration messages

Specifications

Factory Preset Values

1

2

3

4

5

6

7

8

9

Refer to section

Introduction

About the Meter

Getting Started

Configuring the Meter

Display Messages 

Menu Configuration

Setpoint Configuration
Displays

Specifications

Factory Default
Setup as Shipped
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Notes, Warnings and Cautions

NOTES, WARNINGS and CAUTIONS

Information that is especially important to note is identified by three labels:

• NOTE
• WARNING
• CAUTION
• IMPORTANT

NOTE: provides you with information that is important to successfully setup
and use the Programmable Digital Meter.

CAUTION or WARNING: tells you about the risk of electric shock.

CAUTION, WARNING or IMPORTANT: tells you of circumstances or
practices that can effect the meter's functionality and must refer to
accompanying documents.

TIP: Provides you helpful hints.

Note ☞
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Introduction 1
SECTION 1.  INTRODUCTION

1.1  UNPACKING

Remove the Packing List and verify that all equipment has been received. If there are
any questions about the shipment, use the phone numbers listed on the back cover to
contact the Customer Service Department nearest you.

Upon receipt of shipment, inspect the container and equipment for any signs of damage.
Take particular note of any evidence of rough handling in transit. Immediately report any
damage to the shipping agent.

The carrier will not honor any claims unless all shipping material is saved for
their examination.  After examining and removing contents, save packing
material and carton in the event reshipment is necessary.

Verify that you receive the following items in the shipping box:

QTY DESCRIPTION

1 Programmable Digital Meter indicator/controller with all applicable
connectors attached.

1 Owner's Manual

1 Set Mounting brackets

If you ordered any of the available options (except the "BL" Blank Lens
option), they will be shipped in a separate container to avoid any damage to
your indicator/controller. 

Note ☞

Note ☞
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1.2 SAFETY CONSIDERATIONS

This device is marked with the international caution symbol. It is important to
 read this manual before installing or commissioning this device as it contains
important information relating to Safety and EMC (Electromagnetic Compatibility).

This instrument is a panel mount device protected in accordance with EN 61010-
1:2001, electrical safety requirements for electrical equipment for measurement, control
and laboratory. Installation of this instrument should be done by qualified personnel. In
order to ensure safe operation, the following instructions should be followed.

This instrument has no power-on switch. An external switch or circuit-breaker shall
be included in the building installation as a disconnecting device.  It shall be marked to
indicate this function, and it shall be in close proximity to the equipment within easy
reach of the operator. The switch or circuit-breaker shall not interrupt the Protective
Conductor (Earth wire), and it shall meet the relevant requirements of IEC 947–1 and
IEC 947-3 (International Electrotechnical Commission). The switch shall not be
incorporated in the main supply cord.

Furthermore, to provide protection against excessive energy being drawn from the
main supply in case of a fault in the equipment, an overcurrent protection device shall
be installed.

• Do not exceed voltage rating on the label located on the top of the instrument
housing.

• Always disconnect power before changing signal and power connections.
• Do not use this instrument on a work bench without its case for safety reasons.
• Do not operate this instrument in flammable or explosive atmospheres.
• Do not expose this instrument to rain or moisture.
• Unit mounting should allow for adequate ventilation to ensure instrument does not

exceed operating temperature rating.
• Use electrical wires with adequate size to handle mechanical strain and power

requirements. Install without exposing bare wire outside the connector to minimize
electrical shock hazards.

EMC Considerations
• Whenever EMC is an issue, always use shielded cables.
• Never run signal and power wires in the same conduit.
• Use signal wire connections with twisted-pair cables.
• Install Ferrite Bead(s) on signal wires close to the instrument if EMC problems

persist.

Failure to follow all instructions and warnings may result in injury!

Note ☞
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SECTION 2.  ABOUT THE METER

2.1  DESCRIPTION

The Digital Programmable  Process meter  is a value packed indicator/controller. Four
full digits and broad scaling capability allow for display in virtually all engineering units.  
A wide variety of DC current and voltage input ranges cover typical process applications.
Standard features include sensor excitation and front panel or remote tare.  Your meter
may be a basic indicator or it may include analog output or dual relay output.  Analog or
dual relay output must be ordered at time of purchase.  Analog output is fully scalable
and may be configured as a proportional controller, or to follow your display.  Dual 5 amp,
form C relays control critical processes.  A mechanical lockout has been included to
guard against unauthorized changes.

2.2  FEATURES

The following is a list of standard features:

* 4-digit three color Programmable “Big” LED display
or 4-digit, Standard LED Display

* NEMA 4 / Type 4 Front Bezel
* ±0.03 % accuracy
* 8 DC input ranges: 0-100 mV, ±50 mV, 0-5 V, 1-5 V,

0-10 V, ±5 V, 0-20 mA, and 4-20 mA
* 5, 10, 12, or 24 Vdc sensor excitation
* Peak detection
* Front panel and remote tare function
* Nonvolatile memory-no battery backup
* 115 or 230 Vac 50/60 Hz power supply or

10-32 Vdc or 26-56 Vdc

The following is a list of optional features:

* Dual 5 amp, form C relay outputs
* Scalable analog output
* Proportional control
* Easy setup for proportional control

Features with        are for the “B” version which has three-color programmable
“Big” LED display - All segment characters shown are for the “B” version.

Note ☞
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2.3 AVAILABLE ACCESSORIES

Table 2-1.  Accessories and Add-Ons

Add-On Options
FS Special Calibration/Configuration
SPC4 NEMA-4 Splash Proof Cover
SPC18 NEMA-4 Splash Proof Cover, NEW

Accessories
TP1A Trimplate panel adaptor.

Adapts DIN1A/DIN2A cases to larger panel cutouts
RP18 19-In. Rack Panel for one (1) 1/8 DIN instrument
RP28 19-In. Rack Panel for two (2) 1/8 DIN instruments
RP38 19-In. Rack Panel for three (3) 1/8 DIN instruments
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2.4 FRONT OF THE METER

Figure 2-1 shows each part of the front of the three-color programmable 
“Big” LED display meter (Version B).

Figure 2-1. Front-Panel with Big Display

Figure 2-2 shows each part of the front of the standard LED display meter.  

Figure 2-2. Front-Panel wtih Standard Display

These meter display windows (both versions) light when appropriate:

1 - Setpoint 1 status
2 - Setpoint 2 status

5 Pushbuttons for programming the meter.

/ /� �

••••
1 2

RESETMENUTAREMAXSETPTS

Digital LED Display:
-1.9.9.9  or  9.9.9.9  4-digit
three color programmable,
21 mm (0.83") high LED
display with programmable
decimal point.

Digital LED Display:
-1.9.9.9.  or  9.9.9.9.  
14 segment, 13.8 mm
(0.54") high LED display
with programmable
decimal point.
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2.4 FRONT OF THE METER(Continued)

METER BUTTONS

SETPTS Button 

In the Run Mode, this button will sequentially recall the previous setpoint settings. As
necessary, use the �/MAX and �/TARE buttons to alter these settings, then press the
SETPTS button to store new values.

Unless you press the SETPTS, �/TARE, or �/MAX button within 20 seconds,  the meter
will scroll to setpoint 2 and then to the Run Mode. 

If the dual relay option is not installed or if the L.3=1 on the LK.CF menu,
pressing the SETPTS button will display the meter's firmware version.

�/MAX Button 

In the Run Mode, this button will recall the PEAK reading since the last press of the
RESET button.  

In the Configuration Mode, press this button to change the value of the flashing digit
shown on the display and/or toggle between menu choices, such as R.1=T or R.1=N on
RD.CF menu.  When configuring your setpoint values, press the �/MAX button to
advance the flashing digit's value from 0 to 9 by 1.

�/TARE Button 

In the Run Mode press the �/TARE button to tare your reading (zeroing) if you
configure the Reading Configuration bit R.1=T of the RD.CF menu.   If you configure
R.1=N , the �/TARE button has no function.

In the Configuration Mode, press the this button to scroll to the next digit.

Note ☞
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2.4 FRONT OF THE METER(Continued)

MENU Button

In the Run Mode, press the MENU button to terminate the current measuring process
and enter you into the Configuration Mode. 

Only if you have not installed the lockout jumpers on the main board.

In the Configuration Mode, press the MENU button to store changes in the nonvolatile
memory and then advance you to the next menu item.   

RESET Button

If you hard reset (press the MENU button followed by the RESET button) or power off/on
the meter, it shows RST , followed by PROC .

In the Run Mode, press the RESET button to reset tare, if any.  The meter shows T.RST
and returns to the Run Mode.

In the Configuration Mode, press the RESET button once to review the previous menu.
Press the RESET button twice to perform a hard reset and return to the Run Mode.

In the Peak Mode, press the RESET button to reset peak values.  The meter shows
PK.RS and returns to the Run Mode.

In the Setpoint Mode, press the RESET button to reset the latched setpoint.  The meter
shows SP.RS and enters the Run Mode.

When in setpoint or Configuration Mode, if the meter shows 9999 or  -1999
with all flashing digits,  the value has overflowed.  Press the �/MAX button
to start a new value.

Note ☞

Note ☞
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2.5 BACK OF THE METER
Figure 2-2 shows the label describing the connectors on the back of the meter.  Table 2-2
on the following page gives a brief description of each connector at the back of the meter.

Figure 2-3. Connector Label (AC-Powered and DC-Powered Detail)
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2.5 BACK OF THE METER (Continued)

Table 2-2. Connector Description

Connector Description
TB1-1 Setpoint 1: Normally open (N.O.1) connection
TB1-2 Setpoint 1: Normally closed (N.C.1) connection
TB1-3 Setpoint 1: Common (COM1) connection
TB1-4 Setpoint 2: Normally open (N.O.2) connection
TB1-5 Setpoint 2: Normally closed (N.C.2) connection
TB1-6 Setpoint 2: Common (COM2) connection
TB1-7 AC line connection  (no connections on DC-powered units)
TB1-8 AC neutral connection  (+ Input on DC-powered units)
TB1-9 AC earth ground  (DC-power return on DC-powered units)
TB1-10 Analog voltage output
TB1-11 Analog current output
TB1-12 Analog return
TB2-1 -E: Negative excitation connection from meter (5, 10, 12 V)
TB2-2 +E: Positive excitation connection from meter (5, 10, 12 V)
TB2-3 +20 mA connection for analog input
TB2-4 Not used.
TB2-5 +24 V output connection
TB2-6 +S: Positive signal input
TB2-7 -S: Negative signal input and return for +20 mA or +24 V
TB2-8 Not used
TB5-1 Isolated Analog Voltage Output
TB5-2 Isolated Analog Current Output
TB5-3 Isolated Analog Output Return
J1 (1-2) Remote tare connection with a momentary switch
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The DIP switches are located at the S1 position (refer to Figure 3-2). Use a small
instrument, such as a paper clip, to change the switches from open to closed.  Table 2-3
lists DIP switch settings at the S1 position required to complete the setup of your meter.

Table 2-3.  DIP Switch Positions/Input Range & Excitation

Function S1 DIP Switch Positions

C= Closed 1 2 3 4 5 6 7 8

O= Open

Settings for Excitation Voltage

Internal 5/10/12

excitation C - - - - - - -

External 5/10/12

excitation O - - - - O O -

Internal

12 Vdc excitation C - - - - O O -

Internal

10 Vdc excitation C - - - - C O -

Internal

5 Vdc excitation C - - - - C C -

Settings for Input Ranges

0-100 mV DC - O C O O - - O

±50 mV DC - O C O C - - O

±5 Vdc - C O O C - - C

0-10 Vdc - C O O O - - C

0-20 mA DC - O C C O - - O

The display must also be configured to the selected input type after setting
the DIP switches (see Section 4.1, Selecting the Input Type)

2.6  DISASSEMBLY
You may need to open up the meter for one of the following reasons:

• To check or change the 115 or 230 Vac power jumpers.

• To install or remove jumpers on the main board.

Disconnect the power supply before proceeding.

To remove and access the main board, follow these steps:

• Disconnect the main power from the meter.

• Remove the back case cover.

• Lift the back of the main board upwards and let it slide out of the case.

Note ☞

Note ☞
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SECTION 3. GETTING STARTED

Caution: The meter has no power-on switch, so it will be in operation as
soon you apply power.

If you power off/on the meter, or perform a hard reset (press the RESET button twice),
the meter shows RST , followed by PROC .

3.1   RATING/PRODUCT LABEL
This label is located on top of the meter housing (refer to Figure 3-4).

3.2   MAIN BOARD POWER JUMPERS (refer to Figure 3-1)
Important: If you want to change the Factory preset jumpers, do the
following steps; otherwise go to section 3.3.

Warning: Disconnect the power from the unit before proceeding. This 
device must only be reconfigured by a specially trained electrician with
corresponding qualifications. Failure to follow all instructions and warnings
may result in injury!

1. Remove the main board from the case. Refer to Section 2.6.

2. Locate the solder jumpers W1, W2, and W3 (located near the edge of the main
board alongside the transformer). 

3. If your power requirement is 115 Vac, solder jumpers W1 and W3 should be
wired, but jumper W2 should not. If your power requirement is 230 Vac,
solder jumper W2 should be wired, but jumpers W1 and W3 should not.

Note: W4 jumper is not used.

Figure 3-1 shows the location of solder jumpers W1 through W3.

Figure 3.1  Main Board Power Jumpers

D
IS

P
L

A
Y

 B
O

A
R

D

W3 W2 W1

T1A

Note ☞
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3.2  MAIN BOARD POWER JUMPERS (Continued)
Figure 3-2 shows the location jumper positions on the main board.

Figure 3-2.  Main Board Jumper Positions

Figure 3-3.  Upper Isolated Analog Output Option Board Installation

P1

TB5

Attach cable
to P1.

E D C B A

MAIN BOARD

T1

DISPLAY BOARD

S2

S2

S4

S1

S3

S3

TP11

TP1
TP2
TP3
TP4
TP5
TP6
TP7
TP8
TP9
TP10

J1

TB1

TB2

{ { Refer to
table 3-1

DCBA
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3.2  MAIN BOARD POWER JUMPERS (Continued)

S2 jumpers are used for testing purposes.  Do not use as reading errors may result.

S3 jumpers are used for the following (refer to Figure 3-2):

* To enable or disable the front panel push-buttons
* To allow for an extremely low resistance load for analog output
* To disable the MENU button
* To perform calibration procedure

Test pins TP1 - TP11 are for testing purposes.  Do not use as reading errors may result.

S4-A Factory default jumper installed.

Table 3-1.  S3 Jumper Functions

Jumper Description
S3-A Install to enable front panel push-buttons.

Remove to disable all front panel push-buttons.
S3-B Removed.  Install for factory calibration only.
S3-C Removed. Not used.
S3-D Removed. Not used.
S3-E If installed without S3-B, the MENU button locks out.  

If you press the MENU button, the meter shows LOCK .
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3.3   PANEL MOUNTING

Figure 3-4. Meter - Exploded View

1. Cut a hole in your panel, as
shown in Figure 3-4.  For
specific dimensions refer to
Figure 3-5.

2. Insert the meter into the hole.
Be sure the front bezel gasket
is flush to the panel.

3. Slide on mounting bracket to
secure.

4. Proceed to Section 3.4 to
connect your sensor input and
main power.

Figure 3-5.  Panel Cut-Out

"NEW" STYLE
MOUNTING
BRACKET

FRONT BEZEL

CASE

REAR COVER

(REMOVED)

PANEL
CUT-OUT

"OLDER" STYLE
MOUNTING

BRACKET 2 PCS
GASKET

PRODUCT
LABEL

CONNECTOR
LABEL

45,00  + 0,61/-0,00
(1.772  + .024/–.000)

92,00  + 0,81/–0,00
(3.622  + .032/–.000)

PANEL THICKNESS

1,5
R(.06)

4 PLCS

6,4 (.25) MAX
0,8 (.03) MIN

NOTE: Dimensions in Millimeters (Inches)
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3.4  CONNECTING SENSOR INPUTS

Figures 3-6 through 3-12 describe how to connect your sensors.

Figure 3-6. 3-Wire DC Input Connections with Internal Excitation

Figure 3-7. 3-Wire DC Input Connections with External Excitation

TB2

-E +E +20mA N/C

+24V +S -S N/C

1 2 3 4

5 6 7 8

+ +
--

+

-

EXTERNAL
SUPPLY

TB2

1 2 3 4

5 6 7 8

EXC SIG

COM

-E +E +20mA N/C

+24V +S -S N/C
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3.4  CONNECTING SENSOR INPUTS (Continued) 

Figure 3-8. 4-Wire DC Input Connections with Internal Excitation

Figure 3-9. Wire DC Input Connections with External Excitation

TB2

-E +E +20mA N/C

+24V +S -S N/C

1 2 3 4

5 6 7 8

+ +
--

+

- SENSOR
OUTPUTEXTERNAL

SUPPLY

TB2

1 2 3 4

5 6 7 8

+

-

+

-

-E +E +20mA N/C

+24V +S -S N/C

VOLTAGE

EXCITATION OUTPUT
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3.4  CONNECTING SENSOR INPUTS (Continued)

Figure 3-10. DC Current Input Connections with  Internal Excitation

Figure 3-11. DC Current Input Connections with External Excitation

TB2

1 2 3 4

5 6 7 8

(+)

(-)

+

-4-20mA
Transmitter

-E +E +20mA N/C

+24V +S -S N/C

EXTERNAL
SUPPLY

TB2

1 2 3 4

5 6 7 8

(+)

(-)

-E +E +20mA N/C

+24V +S -S N/C

4-20mA
Transmitter
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3.4  CONNECTING SENSOR INPUTS (Continued)

Figure 3-12. DC Current Input Connections with Current Source

3.5  CONNECTING MAIN POWER

Connect the AC main power connections as shown in Figure 3-13.

WARNING: Do not connect AC power to your device until you have
completed all input and output connections.  This device must only be
installed by a specially trained electrician with corresponding qualifications.
Failure to follow all instructions and warnings may result in injury!

Figure 3-13. Main Power Connections - AC Powered Unit

TB1 TB2

1 2 3 4 1 2 3 45 6

7 8 9 10 5 6 7 811 12

FUSE

 EARTH GROUNDGREEN WIRE

 AC Power

Check for proper Earth grounding in the power 
distribution system (single phase).

SWITCH

LINE
NEUTRAL

EARTH

(L) LINE

(N) NEUTRAL

TB2

1 2 3 4

5 6 7 8

(+)

(-)

-E +E +20mA N/C

+24V +S -S N/C

MAX. 20mA
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3.5  CONNECTING MAIN POWER (Continued)
Table 3-2 shows the wire color and respective terminal connections for both USA and
Europe.

Table 3-2.  Main Power Connection - AC Powered Unit 

Connect the DC main power connections as shown in Figure 3-14.

When using DC power, refer to the Table 8-1 Color Chart in the Specifications
Section for Display Color, Intensity, Excitation Voltage and Current, and
Analog Output Isolated Option. Failure to use proper ratings may result in
damaging the unit.

Figure 3-14.  Main Power Connections - DC Powered Unit

+ DC - DC

DC POWER

TB1 TB2

1 2 3 4 1 2 3 45 6

7 8 9 10 5 6 7 811 12

WIRE COLORS

TB1 AC POWER EUROPE USA

7 ~ AC Line Brown Black

8 ~ AC Neutral Blue White

9 ~ AC Earth Green/Yellow Green
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3.6 CONNECTING EXTERNAL TARE SWITCH

Connect external tare connections as shown in Figure 3-15.

Figure 3-15.  External Tare Connections

3.7  CONNECTING ANALOG AND RELAY OUTPUTS
If you have purchased a meter with analog or dual relay or isolated analog output, refer
to the following drawings for output connections.

Figure 3-16.  Analog Output Connections

TB1 TB2

ANALOG
VOLTAGE

1 2 3 4 1 2 3 45 6

7 8 9 10 5 6 7 811 12

+

-

+

-

0-10V dc

ANALOG
CURRENT

0-20mA
or

4-20mA

ANALOG
RTN

TB1 TB2

1 2 3 4 1 2 3 45 6

7 8 9 10 5 6 7 811 12
J1
1  2

3  4

EXTERNAL TARE SWITCH

CLOSED

OPEN
S1
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3.7 CONNECTING ANALOG AND RELAY OUTPUTS (Continued)

Figure 3-17.  Relay Output Connections.

Figure 3-18.  Isolated Analog Output Connections.

0—10VDC

0—20mA

4—20mA

OR

1 2 3

TB5TB1 TB2

1 2 3 4 1 2 3 4

5 6 7 8

5 6

7 8 9 10 11 12
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LFUSE
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SECTION 4. CONFIGURING THE METER

Refer to Table 6-1 for a summary list of menu configuration.

4.1 SELECTING THE INPUT TYPE INPT

To select your appropriate input type signal, follow these steps:

Before proceeding, set the input DIP switch settings at the back of your
meter. (Refer to Table 2-3).

1. Press the MENU button. The meter shows INPT .

2. Press the ∂TARE button. The meter flashes one of the following:

• 0-20 (for 4-20 mA dc) (Default)

• 100M (for 0-100 mV dc)

• ±50M (for ±50 mV dc)

• 10V (for 0-10 Vdc)

• ±5V (for ±5 Vdc)

3. Press the ßMAX button to scroll through available choices.

4. Press the MENU button to store your choice. The meter momentarily shows 
STRD ,  followed by DEC.P (Decimal Point).

Note ☞

Note ☞
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4.2  SELECTING A DECIMAL POINT POSITION DEC.P

Refer to Table 6-1 for a summary list of menu configuration.

To select a decimal point display position, follow these steps:

1. Press the MENU button until the meter shows DEC.P .

2. Press the ∂TARE  button. The meter shows one of the following:

• FFF.F

• FF.FF

• F.FFF

• FFFF (Default)

3. Press the ßMAX  button to scroll between available choices.

4. Press the MENU button to store your choice. The meter momentarily shows
STRD ,  followed by the next menu RD.S.O (Reading Scale and Offset). Or you can
press the RESET button to abort and go back to the DEC.P menu.

4.3  SELECTING READING SCALE AND OFFSET RD.S.0

Refer to Table 6-1 for a summary list of menu configuration.

To scale the meter to show readings in engineering units. There are two methods.  One
method is to scale with known inputs. Another method is to scale without known inputs:
you calculate input values based on the transducer specifications and manually enter
them through the keyboard.

Note ☞

Note ☞
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Note ☞

4.3.1  Scaling with Known Loads (On-Line Calibration)

For maximum resolution, find the maximum signal that will be applied to the
meter input.

• For regular voltage input, refer to the main body of Table 4-1.

• For millivolt or milliamp input, refer to the main body of Table 4-2.

Set the DIP switch positions as indicated at the top of either Table 4-1 or 4-2.  The
numbers 1 through 8 in the top row of either table represent dip switches  1 through 8,
and the O, C or X directly below the number indicates the correct position of each switch.

• ‘O' Switch should be open or up.

• ‘C' Switch should be closed or down.

• ‘X' Switch is used to control excitation (refer to Table 2-3 to determine correct
position of these switches).

Once Dip switches have been positioned correctly, apply power.  Proceed to the RD.CF
(Reading Configuration) and set R2 equal to the value in the right hand column of the
chart.

Table 4-1.  Range Selection Dip Switch Positions For Regular Voltage Input

Table 4-2.  Range Selection Dip Switch Positions For Millivolt/ Milliamp Input

Table 4-1.  Range Selection Dip Switch Positions For Regular Voltage Input

Table 4-2.  Range Selection Dip Switch Positions
For Millivolt and Milliamp Input

p
* Reading Configuration

12345678 12345678 12345678 RD.CF*
XOCOOXX0 XOCOCXX0 XOCCOXX0 R2=
0 - 100 mV ±50 mV 0 - 20 mA 4

0 - 50 mV ±50 mV 0 - 10 mA 3

0 - 30 mV ±30 mV 0 - 6 mA 2

0 - 20 mV ±20 mV 0 - 4 mA 1

0 - 10 mV ±10 mV 0 - 2 mA 0

12345678 12345678 RD.CF*
XCOOOXXC XCOOCXXC R2=

0 - 10 V ±5 V 4

0 - 5 V ±5 V 3

0 - 3 V ±3 V 2

0 - 2 V ±2 V 1

0 - 1 V ±1 V 0
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4.3.1  Scaling with Known Loads (On-Line Calibration) (Continued)

To scale with known inputs:  apply known loads to a transducer connected to a meter, or
simulate the transducer output with a voltage or current simulator. To scale with known
inputs, follow these steps:

1. Apply a known load equal to approximately 0% of the transducer range.

2. Press the MENU button until the meter shows  RD.S.O .

3. Press the ∂TARE button. The meter shows  IN1 (Input 1).

IN1 (Input 1) is the unscaled display reading at minimum input.

4. Press the ∂TARE button again. The meter shows last stored value for Input 1. 

5. Press the ∂TARE button once more. The meter shows the actual signal being
received.

6. Press the MENU button to store this value as IN1 (Input 1).  The meter shows
RD1 (Read 1).

RD1 (Read 1) is the desired display reading at Input 1.

7. Press the ∂TARE button. The meter shows the last stored value for Read 1.

8. Press the ßMAX button to change the value of your digits.

9. Press the ∂TARE button to scroll horizontally to the next digit. 

10. Press the MENU button to store value as RD1 .  The meter shows IN!2 (Input 2).

IN!2 (Input 2) is the unscaled display reading at maximum input.

Note ☞

Note ☞

Note ☞
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4.3.1  Scaling with Known Loads (On-Line Calibration) (Continued)

11. Apply a known load equal to approximately 100% of the transducer range.

12. Press the ∂TARE button again. The meter shows the last stored value for Input 2.

13. Press the ∂TARE button once more. The meter shows the actual signal being
received.

14. Press the MENU  button to store Input 2 value.  The meter shows RD!2 (Read 2).

RD!2 (Read 2) is the desired display reading at input 2.

15. Press the ∂TARE button. The meter shows the last stored value for Read 2.

16. Press the ßMAX button to change the value of your digits.

17. Press the ∂TARE button to scroll horizontally to the next digit.

18. Press the MENU button to store value as RD!2 (Read 2). The meter momentarily
shows STRD ,  followed by RD.CF .   Meter scaling is now complete.

Note ☞
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4.3.2  Scaling Without Known Loads

To scale without known inputs, calculate input values based on the transducer
specifications and manually enter them on the front-panel pushbuttons.  The following
example assumes a pressure transducer with these specifications:

Pressure Range: 0 to 2000 PSI

Output Span: 1 to 5 Vdc

1. Determine the correct values for IN1 and IN!2based on the transducer
specifications.  In most cases, RD1 & RD!2 are equal to the minimum and
maximum of the transducer output span.  The example assumes RD1 & RD!2are
equal to the pressure range of the transducer (RD1 = 0000 and RD!2= 2000).
Calculate IN1 and IN!2using the transducer output span and the following
equation:

IN = (Sensor Output) x (Natural Gain) x (Multiplier).

Table 4-3.  Natural Gain

2. Determine the multiplier by the Input Resolution setting (R.2 in the RD.CF menu)
and the input range selected.  Typically R.2=4 is suitable for most applications.

Table 4-4.  Input Resolution Multiplier

Input Range R.2=4 R.2=3 R.2=2 R.2=1 R.2=0
0 to 100 mV 1.000 2.000 3.333 5.000 10.00
0 to 10 V 1.000 2.000 3.333 5.000 10.00
0 to 20 mA 1.000 2.000 3.333 5.000 10.00
± 50 mV 1.000 1.000 1.667 2.500 5.000
± 5 V 1.000 1.000 1.667 2.500 5.000

Input Range Span Units Natural Gain
0 to 100 mV Millivolts 100 cts/mV

±50 mV Millivolts 40 cts/mV
0 to 10 V Volts 1000 cts/V

± 5 V Volts 400 cts/V
0 to 20 mA Milliamps 500 cts/mA
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4.3.2  Scaling Without Known Loads (Continued)

3. Determine IN1 &  IN!2 input range and resolution.  The example selects the 0 to
10 V range and 10 uV resolution (R.2=4 ).

Example: IN1 = (1 Volt) x (1000 cts/v) x (1.000) = 1000
IN!2= (5 Volt) x (1000 cts/v) x (1.000) = 5000
RD1 = 0000
RD!2= 2000

4. Press MENU button until the meter shows RD.S.O .

5. Press the ∂∂TARE button. The meter shows IN1 .

6. Press the ∂∂TARE button again, the meter shows the last Input 1  value, with the
fourth digit flashing.

7. Press the ßßMAX button to change the value of your digits.

8. Press the ∂∂TARE button to scroll horizontally to the next digit.

9. Press the MENU button to store this value.  The meter shows RD1 . 

10. Press the ∂TARE button. The meter shows the last value for read 1.

Repeat steps 7, 8 and 9 until RD1 , IN!2and RD!2 have been displayed, verified,
changed (if necessary) and stored.

4.4   USING READING CONFIGURATION RD.CF

Refer to Table 6-1 for a summary list of menu configuration.

You may use Reading Configuration RD.CF to configure your meter for the following:

• To enable or disable the front panel tare

• To set the input resolution of your meter

• To display the filtered/unfiltered signal input value

Note ☞
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4.4.1  Enabling or Disabling the Front-Panel Tare

To enable or disable the front-panel tare, follow these steps:

1. Press the MENU button until RD.CF displays.

2. Press the ∂TARE button.  The meter shows one of the following:

• R.1=T (Tare enabled) (Default)

• R.1=N (Tare disabled)

3. Press the ßMAX button to view last stored selection. Press the ßMAX button to
toggle between selections.

4. Press the ∂TARE button to select input resolution or press the MENU button to
store your selections. STRD momentarily displays, followed by COLR menu.

4.4.2  Setting Input Resolution 

To set the input resolution of your meter, follow these steps:

1. Press the MENU button until RD.CF displays, then press the ∂TARE button twice.
or 
Press the ∂TARE button from R.1 . 

One of the following displays (default is R.2=4 ):

R.2=4 = 10 µV for Unipolar inputs. 25 µV for Bipolar inputs
R.2=0 = 1 µV for Unipolar inputs. 5 µV for Bipolar inputs.
R.2=1 = 2 µV for Unipolar inputs. 10 µV for Bipolar inputs
R.2=2 = 3 µV for Unipolar inputs. 15 µV for Bipolar inputs.
R.2=3 = 5 µV for Unipolar inputs. 25 µV for Bipolar inputs

Example: 3 µV resolution means that if you input 0-30 mV, at 30 mV the display shows
9999 .

2. Press the ßMAX button to scroll through available selections.

3. Press the ∂TARE button to display the filtered/unfiltered signal input or press the
MENU button to store your selections. STRD momentarily displays, followed by
COLR menu.
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4.4.3  Displaying the Filtered/Unfiltered Input Signal

To display the filtered/unfiltered signal input, follow these steps:

1. Press the MENU button until RD.CF displays, then press the ∂TARE button three
times.
or
Press the ∂TARE button from R.2. 

One of the following displays:

• R.3=F (Filtered value) (Default)

• R.3=U (Unfiltered value)

2. Press the ßMAX button to toggle between available choices.

3. Press the MENU button to store your selections.  STRD momentarily displays,
followed by COLR menu.

4.5  Selecting a Display Color COLR

Refer to Table 6-1 for a summary list of menu configuration.

Selecting “Display Color” is not active unless your meter is a Version “B”.

To select a display color, follow these steps:

1. Press the MENU button until the meter shows COLR.

2. Press the ∂TARE button. The meter shows one of the following:

• GRN

• RED

• AMBR

3. Press the ßMAX  button to scroll between available choices.

4. Press the MENU button to store your choice. The meter momentarily shows
STRD ,  followed by the next menu S1.CF (Setpoint 1 Configuration). Or you can
press the RESET button to abort and go back to the RD.CF menu.

Note ☞
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4.6  USING SETPOINT 1 CONFIGURATION S1.CF

Refer to Table 6-1 for a summary list of menu configuration.

Setpoint 1 Configuration S1.CF is not active unless your meter has dual relay output
capabilities.  The LED's will display whether the S1.CF is active or not.  You may use
Setpoint 1 Configuration S1.CF for the following:

• To set the setpoint's active band above or below your chosen value

• To select whether the setpoint operation is latched or unlatched

4.6.1  Setting Setpoint 1's Active Band

1. Press the MENU  button until the meter shows S1.CF.

2. Press the ∂TARE  button. The meter shows one of the following: 

• S.1=A (Active above the setpoint) (Default)

• S.1=B (Active below the setpoint)

3. Press the ßMAX button to toggle between available choices.

4. Press the ∂TARE button to select if Setpoint 1 is latched or unlatched or press the
MENU button to store your selection.

4.6.2  Selecting if Setpoint 1 is Latched or Unlatched

1. Press the MENU button until S1.CF displays, then press the ∂TARE button twice.
or 
Press the ∂TARE button from S.1 . 

The meter shows one of the following:

• S.2=U Setpoint 1 to be unlatched (Default)

• S.2=L Setpoint 1 to be latched

2. Press the ßMAX button to toggle between available choices.

3. Press the MENU button to store your selection(s).  The meter momentarily shows
STRD ,  followed by S2.CF (Setpoint 2 Configuration).

Note ☞
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4.7  USING SETPOINT 2 CONFIGURATION S2.CF

Refer to Table 6-1 for a summary list of menu configuration.

Setpoint 2 Configuration S2.CF is not active unless your meter has dual relay output
capabilities.  The LED's will display whether the S2.CF is active or not.  You may use
Setpoint 2 Configuration S2.CF for the following:

• To set the setpoint's active band above or below your chosen value

• To select whether the setpoint operation is latched or unlatched

4.7.1  Setting Setpoint 2's Active Band 

1. Press the MENU button until the meter shows S2.CF .

2. Press the ∂TARE button. The meter shows one of the following:

• S.1=A (Active above the setpoint) (Default)

• S.1=B (Active below the setpoint)

3. Press the ßMAX button to toggle between available choices.

4. Press the ∂TARE button to select if Setpoint 2 is latched or unlatched or press
the MENU button to store your selection and enter S1.DB (Setpoint 1 Deadband)

4.7.2  Selecting if Setpoint 2 is Latched or Unlatched

1. Press the MENU button until S2.CF displays, then press the ∂TARE  button twice.
or 
Press the ∂TARE button from S.1 . 

The meter shows one of the following:

• S.2=U Setpoint 2 to be unlatched (Default)

• S.2=L Setpoint 2 to be latched

2. Press the ßMAX button to toggle between available choices.

3. Press the MENU button to store your selection(s).  The meter momentarily shows
STRD ,  followed by S1.DB (Setpoint 1 Deadband).

Note ☞
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4.8  SETTING THE SETPOINT 1 DEADBAND S1.DB

Refer to Table 6-1 for a summary list of menu configuration.

Setpoint 1 Deadband S1.DB is not active unless your meter has dual relay output
capabilities.  The LED's will display whether the S1.DB is active or not.  The Setpoint 1
Default deadband is 0003.  To change the deadband (hysteresis) of Setpoint 1, follow
these steps:

1. Press the MENU button until the meter shows S1.DB .

2. Press the ∂TARE button. The meter shows the last previously stored 4-digit
number (0000 through 9999) with flashing 4th digit.

3. Press the ßMAX button to change the value of the flashing digit. If you continue to
press the ßMAX button, the flashing digit's value continues to change.

4. Press the ∂TARE button to scroll to the next digit.

5. Press the MENU button to store your selection.  The meter momentarily shows
STRD ,  followed by S2.DB (Setpoint 2 Deadband).

4.9  SETTING THE SETPOINT 2 DEADBAND S2.DB

Refer to Table 6-1 for a summary list of menu configuration.

Setpoint 2 Deadband S2.DB is not active unless your meter has dual relay output
capabilities.  The LED's will display whether the S2.DB is active or not.  The Setpoint 2
default deadband is 0003. To change the deadband (hysteresis) of Setpoint 2, follow
these steps:

1. Press the MENU button until the meter shows S2.DB .

2. Press the ∂TARE button. The meter shows the last previously stored 4-digit
number (0000 through 9999) with flashing 4th digit.

3. Press the ßMAX button to change the value of the flashing digit. If you continue to
press the ßMAX button, the flashing digit's value continues to change.

4. Press the ∂TARE button to scroll to the next digit.

5. Press the MENU button to store your selection. The meter momentarily shows
STRD ,  followed by OT.CF (Output Configuration) if you have analog output
capabilities.

Note ☞

Note ☞
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Figure 4-1. Alarm Example

To reset latched alarms you must:

1. Input a signal OUT of the alarm zone

2. Then press SETPTS and then, RESET button
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4.10  USING OUTPUT CONFIGURATION OT.CF

Refer to Table 6-1 for a summary list of menu configuration.

Output Configuration OT.CF is not active unless your meter has analog output
capabilities. The menu will display whether analog output is present or not.  Analog
output must be ordered at the time of purchase.

Use Output Configuration OT.CF to select the following:

• To enable or disable the analog output

• To select if the analog output is current or voltage

• To select if the analog output is regular or proportional 

4.10.1  Enabling or Disabling the Analog Output

To enable or disable the analog output, follow these steps:

1. Press the MENU button until the meter shows OT.CF.

2. Press the ∂TARE button.  The meter shows one of the following:

• O.1=E (Analog output enabled) (Default)

• O.1=D (Analog output disabled)

3. Press the ßMAX button to toggle between available choices.

4. Press the ∂TARE button to select analog output as current or voltage or press the
MENU button to store your selection and enter OT.S.O (Output Scale and Offset).

Note ☞
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4.10.2  Selecting Analog Output as Current or Voltage

1. Press the MENU button until it shows OT.CF, then press the ∂TARE button twice.
or 
Press the ∂TARE button from 0.1 .  
The meter shows one of the following:

• O.2=C (Analog output = current) (Default)

• O.2=V (Analog output = voltage)

2. Press the ßMAX button to toggle between available choices.

3. Press the ∂TARE button to select analog output or proportional control or press the
MENU button to store your selection and enter OT.S.O (Output Scale and Offset).

4.10.3 Selecting Analog Output or Proportional Control

Use this section to select if the meter will transmit an analog signal
proportional to the display readings, or proportional to the error signal between
the display reading and Setpoint 1.

Proportional Control Analog Option is not available for models without Relay Option.

1. Press the MENU button until it shows OT.CF , then press the ∂TARE button twice.
or 
Press the ∂TARE button from 0.2 .
The meter shows one of the following: 

• O.3=A (Analog output is regular) (Default)

• O.3=P (Analog output is proportional)

2. Press the ßMAX button to toggle between available choices.

Note ☞
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4.10.3 Selecting Analog Output or Proportional Control (Continued)

3a. If you select O.3=A , press the MENU button to store your selection. The meter
momentarily shows STRD ,  followed by OT.S.O (Output Scale and Offset).

3b. If you select O.3=P , press the ∂TARE button.  The meter shows one of the
following:

• O.4=D (Proportional analog output is DIRECT ACTING)
• O.4=R (Proportional analog output is REVERSE ACTING).

4. Press the ßMAX button to toggle between available choices.

5. Press the MENU button to store your selections.  The meter momentarily shows
STRD ,  followed by P.BND (Proportional Band).

Additionally, if you select O.2=V (Analog output to be voltage), press the ∂TARE
button.  One of the following displays:

• O.5=F (Proportional 0-10 V analog output)
• O.5=H (Proportional 0-5 V analog output).

6. Press the ßMAX button to toggle between available choices.

7. Press the MENU button to store your selections.  The meter momentarily shows
STRD ,  followed by P.BND (Proportional Band).
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Note ☞

38

4.11  SELECTING PROPORTIONAL BAND P.BND

Proportional Band P.BND is not active unless your meter has analog output and relay
capabilities. The menu will display whether analog output is present or not.

• A proportional controller's output is linearly proportional to the change of the
error signal, whenever the signal is within 2 prescribed values (Proportional
Band).  

• There are three (3) points of interest on the proportional controller transfer
curve. 

• The first is the magnitude of the error signal that drives the controller to
“full on” (e.g. 20 mA out for 4-20 mA).

Figure 4-2.  Controller Output

• The second point of interest is the magnitude of the error signal that drives
the controller output to “full off” (e.g. 4 mA out on 4-20 mA). These two (2)
points need not be equally spaced on either side of the zero error point. 

• The third is the factor "Offset" and it is the output value of the 
controller which causes zero error.

The above example illustrates the parameters for the 4-20 mA analog out,
likewise, analog voltage output will have these (3) points of interest.
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4.11  SELECTING PROPORTIONAL BAND P.BND (Continued)

If A is the controller gain then,

Proportional Band = Max. out - Min. out
A

CONTROLLER OUT = A • ERROR + OFFSET

To select the proportional band for your proportional controller, follow these steps:

1. Press the MENU button until the meter shows P.BND .

If P.BND menu doesn’t show, set 0.3=P on Menu OT.CF .

Remember to press ∂TARE when OT.CF is displayed until 0.3=A , then
press ßMAX, unit will show 0.3=P . Pressing the MENU button will store the
selection.

2. Press the ∂TARE button. The meter shows last previously stored 4-digit number
(0000 through 9999) with flashing 4th digit.

3. Press the ßMAX button to change the value of the flashing digit. If you continue to
press the ßMAX button, the flashing digit's value continues to change.

4. Press the ∂TARE button to scroll to the next digit.

5. Press the MENU button to store your selection.  The meter shows STRD ,  followed
by M.RST (Manual Reset).

Note ☞
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4.12  USING MANUAL RESET M.RST

Refer to Table 6-1 for a summary list of menu configuration.

Manual Reset M.RST is not active unless your meter has analog output and relay
capabilities. The menu will display whether analog output is present or not.  This feature
allows you to offset the error that may occur with your setpoint. In order to determine the
amount of error, you must compare your display value to the Setpoint 1 value. The
difference between these two values (display - Setpoint 1) is the amount of error that you
may want to enter into Manual Reset M.RST .  The value of M.RST must be less than
P.BND /2.  Larger values will not be accepted and the meter will display ER4 (flashing).

1. Press the MENU button until M.RST displays.

This menu M.RST and P.BND will show up if 0.3=P on OT.CF.

2. Press the ∂TARE button. The meter shows the last previously stored 4-digit
number (-1999 through 9999) with flashing 4th digit.

3. Press the ßMAX button to change the value of the flashing digit. If you continue to
press the ßMAX button, the flashing digit's value continues to change.

4. Press the ∂TARE button to scroll to the next digit.

5. Press the MENU button to store your selection.  STRD momentarily displays,
followed by RST (Reset).  

Note ☞

Note ☞
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4.13  USING OUTPUT SCALE AND OFFSET OT.S.O

Refer to Table 6-1 for a summary list of menu configuration.

Output Scale and Offset OT.S.O is not active unless your meter has analog output
capabilities. The menu will display whether analog output is present or not.  Output Scale
and Offset OT.S.O scales your analog output to be equal to the meter's display and/or
any engineering units you require. You may scale the output for direct (4-20 mA, 0-10 V,
etc) or reverse acting (20-4 mA, 10-0 V, etc).

1. Press the MENU button until OT.S.O displays.

2. Press the ∂TARE button. RD1 (Read 1) displays.

This is your first point of display reading.

3. Press the ∂TARE  button again. The meter shows the last previously stored
4-digit number (-1999 through 9999) with flashing 4th digit.

4. Press the ßMAX button to change the digits.  

5. Press the ∂TARE button to scroll to the next digit.

6. Press the MENU button to store your selection. OUT.1 (Output 1) displays.

This starting analog signal corresponds to your Read 1 display.

7. Press the ∂TARE  button.  Selected output displays.

If you select O.2=V for voltage, the maximum signal you may select is
10.00 for an 0-10 Vdc signal output.  If you select O.2=C for current, the
maximum signal you may select is 20.00.

8. Press the ßMAX button to enter the Output 1 signal selection.   If you continue to
press the ßMAX button, the flashing digit's value continues to change.

9. Press the ∂TARE button to scroll to the next digit.

10. Press the MENU button to store your selection.  RD!2 (Read 2) displays.

This is your second point of display reading.

Note ☞

Note ☞

Note ☞

Note ☞

Note ☞
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4.13  USING OUTPUT SCALE AND OFFSET OT.S.O (Continued)

11. Press the ∂TARE button. The meter shows last previously stored 4-digit number
(-1999 through 9999) displays with flashing 4th digit.

12. Press the ßMAX button to change the value of the flashing digit.  If you continue
to press the ßMAX button, the flashing digit's value continues to change.

13. Press the ∂TARE button to scroll to the next digit.

14. Press the MENU button to store your selection. The meter shows  OUT.2 (Output 2).

This analog signal should correspond to your Read 2 display.

15. Press the ∂TARE button.  The meter shows selected output. 

If you select O.2=V for voltage, the maximum signal you may select is 10.00
for an 0-10 Vdc signal output.  If you select O.2=C for current, the maximum
signal you may select is 20.00 for a 0-20 or 4-20 mA DC signal output.

16. Press the ßMAX button to change the value of the flashing digit. If you continue to
press the ßMAX button, the flashing digit's value continues to change.

17. Press the ∂TARE button to scroll to the next digit.

18. Press the MENU button to store your selection.  The meter momentarily shows
STRD ,  followed by LK.CF (Lockout Configuration). 

WARNING: If the meter displays all flashing values on any item, the value
has overflowed.  Press the ßMAX button to start new values.

Note ☞

Note ☞
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4.14  USING LOCK OUT CONFIGURATION LK.CF

Refer to Table 6-1 for a summary list of menu configuration.

Use Lock Out Configuration LK.CF for the following:

• To enable or disable setpoint changes

• To enable or disable the RESET button in the Run Mode

• To enable or disable displaying the meter’s firmware version.

4.14.1  Enabling or Disabling the RESET button in the Run Mode

1. Press the MENU button until the meter shows LK.CF (after OT.S.O ).

2. Press the ∂TARE button.  The meter shows one of the following:
• RS.=E To enable the RESET button in the Run Mode (Default)

• RS.=D To disable the RESET button in the Run Mode

3. Press the ßMAX button to toggle between available choices.

4. Press the MENU button to store the changes.  The meter shows STRD if the new
value is different otherwise the meter shows BRIT and returns to the Run Mode.

4.14.2  Enabling or Disabling SETPOINT Changes

1. Press the MENU button until the meter shows LK.CF (after OT.S.O ).

2. Press the ∂TARE button twice.  The meter shows one of the following:

• SP.=E To enable setpoint changes (Default)

• SP.=D To disable setpoint changes

3. Press the ßMAX button to toggle between available choices.

4. Press the MENU button to store the changes.  The meter shows STRD if the new
value is different otherwise the meter shows BRIT and returns to the Run Mode.

Note ☞
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4.14.3 SETPOINT Display Function: Firmware version or Setpoint value

1. Press the MENU button until the meter shows LK.CF (after OT.S.O ).

2. Press the ∂∂TARE button three times. The meter shows one of the following:

• L.3=0 SETPTS button will display setpoint values.

• L.3=1 SETPTS button will display the meter's firmware version.

3. Press the ßMAX button to toggle between the choices above.

4. Press the MENU button to store the changes.  The meter shows STRD if the new
value is different otherwise the meter shows BRIT and returns to the Run Mode.

If your meter does not have the relay option, setpoint menu items above will
not be available and SETPTS button will always display the meter's firmware
version. These units will have +OL (overload) or +OPN memory indicated by
Alarm 1 & 2 LED displays. LEDs can be reset by pressing MENU then
RESET button or by Power OFF then ON.

4.15  USING DISPLAY BRIGHTNESS CONFIGURATION

Changing “Display Brightness” is not active unless your meter is a Version “B”.

1. Press the MENU button until the meter shows BRIT (after LKCF).

2. Press the ∂TARE button from BRIT.  The meter shows one of the following:

• M.BrT Medium Brightness 

• L.BrT Low Brightness

• H.BrT High Brightness (Default)

3. Press the ßMAX button to toggle between available choices.

4. Press the MENU button to store your selection. The meter momentarily shows
STRD followed by STRD, RST, PROC, then measured value.

Note ☞
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SECTION 5.  DISPLAY MESSAGES

Table 5-1. Display Messages

MESSAGE DESCRIPTION
PROC Process Meter
RST Hard (Power On) Reset

INPT Input Type
DEC.P Decimal Point
RD.S.O Reading Scale and Offset
RD.CF Reading Configuration
COLR Display Color
S1.CF Setpoint 1 Configuration
S2.CF Setpoint 2 Configuration
S1.DB Setpoint 1 Deadband
S2.DB Setpoint 2 Deadband
P.BND Proportional Band
M.RST Manual Reset
ER4 Manual Reset Error

OT.CF Output Configuration
OT.S.O Output Scale and Offset
LK.CF Lock Out Configuration
BRIT Display Brightness
+OL + Overload Signal
-OL - Overload Signal

RS.OF Resolution Overflow
+999 Value Overflow in Setpoint/Menu & Peak Routines

-1999 Value Overflow in Setpoint/Menu & Peak Routines
ER1 2 Coordinate Format Programming Error

PEAK Peak Value
PK.RS Peak Reset
T.RS Tare Reset

SP.RS Reset Latched Alarms
SP1 Setpoint 1 Value
SP2 Setpoint 2 Value

R.OV.S Resolution Over Scale
V.-8.8 Firmware Version (where 8 is 0 ~ 9)
RUN Operating Mode
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SECTION 6.  MENU CONFIGURATION DISPLAYS
Not all menu items display on standard meters.

Table 6-1. Menu Configuration Displays

(Defaults in Bold and Italics)

MENU ∂TARE ßMAX

Show input choices: 100M

INPT
±50M
10V
±5V
0-20  (Default)

Show current decimal FFFF  (Default)

DEC.P
point position F.FFF

FF.FF
FFF.F

Reading Scale & Offset
Shows IN1

RD.S.O Shows prior value entered and flashing digit. Changes the value
Scrolls to the next digit. of the flashing digit

• If ∂TARE is pressed, actual input
is shown and can not be changed
with ßMAX. 

• If ßMAX is pressed, unit can 
scroll through digits with ∂TARE.

Enter new value and Shows prior value entered and flashing digit. Changes the value 
show RD1 Scrolls to the next digit. of the flashing digit

Enter new value and Shows prior value entered and flashing digit. Changes the value 
show IN2 Scrolls to the next digit. of the flashing digit

• If ∂TARE is pressed, actual input
is shown and can not be changed
with ßMAX. 

• If ßMAX is pressed, unit can 
scroll through digits with ∂TARE.

Enter new value and Shows prior value entered and flashing digit. Changes the value 
show RD2 Scrolls to the next digit. of the flashing digit

1

32

4

6 7

5
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SECTION 6.  MENU CONFIGURATION DISPLAYS (Continued)

Table 6-1. Menu Configuration Displays (Continued)
(Defaults in Bold and Italics)

MENU ∂TARE ßMAX

Reading Configuration R.1= R.1=T (Tare enabled)
R.1=N (Tare disabled)

RD.CF R.2= R.2=0 (1 µV resolution for unipolar
& 5 µV resolution for bipolar)

R.2=1 (2 µV resolution for unipolar
& 10 µV resolution for bipolar)

R.2=2 (3 µV resolution for unipolar
& 15 µV resolution for bipolar)

R.2=3 (5 µV resolution for unipolar
& 25 µV resolution for bipolar)

R.2=4 (10 µV resolution for
unipolar & 25 µV resolution
for bipolar)

Note: 3 µV resolution means if 
your input is 0-30 mV, at 30 mV
the display shows 9999.

R.3= R.3=F (Filtered value)
R.3=U (Unfiltered value)

Show input choices: GRN (Green)
Display Color Selection

RED (Red)

COLR
AMBR (Amber)

S.1= S.1=A (Active above)
Setpoint 1 Configuration S.1=B (Active below)

S1.CF S.2= S.2=U (Unlatched)
S.2=L (Latched)

S.1= S.1=A (Active above)
Setpoint 2 Configuration S.1=B (Active below)

S2.CF S.2= S.2=U (Unlatched)
S.2=L (Latched)
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SECTION 6.  MENU CONFIGURATION DISPLAYS (Continued)

Table 6-1. Menu Configuration Displays (Continued)
(Defaults in Bold and Italics)

MENU ∂TARE ßMAX
Press to scroll to the Press to change the value of the  Setpoint 1 Deadband next digit to the right flashing digit

S1.DB
Press to scroll to the Press to change the value of the Setpoint 2 Deadband next digit to the right flashing digit

S2.DB
0.1 = 0.1=E (Analog output is enabled)

Output Configuration
0.1=D (Analog output is disabled)

OT.CF 0.2 = 0.2=C (Analog output is current)
0.2=V (Analog output is voltage)

0.3 = 0.3=A (Regular analog output)
0.3=P (Proportional analog output)*

0.4 = 0.4=D (Proportional analog is direct acting)
shown if menu 0.3=P 0.4=R (Proportional analog is reverse acting)

0.5 = 0.5=F (Analog output is 0-10 Vdc)
shown if menu 0.2=V 0.5=H (Analog output is 0-5 Vdc)

* If you select 0.2V and 0.3=P , you may select your analog
output to be 0-10 V or 0-5 V by accessing submenu 0.5=F

or 0.5=H.

* If 0.3=P , you may select your proportional output analog to be:
• Direct Acting 0.4=D : 4-20 mA, 0-5 V, 0-10 V
• Reverse Acting 0.4=R : 20-4 mA, 5 V-0 V, 10 V-0 V

Note ☞
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Table 6-1. Menu Configuration Displays (Continued)
(Defaults in Bold and Italics)

49

Menu Configuration Displays 6

MENU ∂TARE ßMAX

P.BND Shows prior value entered. Changes the value
Proportional Band Scrolls to the next digit to the right. of the flashing digit

shown menu if 0.3=P

M.RST Shows prior value entered. Changes the value
Manual Reset Scrolls to the next digit to the right. of the flashing digit

shown menu if 0.3=P

Output Scale & Offset
Shows RD1

OT.S.O Shows prior value entered and flashing digit. Changes the value
Scrolls to the next digit. of the flashing digit

Enter new value and Shows prior value entered and flashing digit. Changes the value 
show OUT1 Scrolls to the next digit. of the flashing digit

Enter new value and Shows prior value entered and flashing digit. Changes the value 
show RD2 Scrolls to the next digit. of the flashing digit

Enter new value and Shows prior value entered and flashing digit. Changes the value 
show OUT2 Scrolls to the next digit. of the flashing digit

1

32

4

6 7

5

(Shown if O.3=A in Output
Configuration Menu OT.CF )



6 Menu Configuration Displays

50

SECTION 6.  MENU CONFIGURATION DISPLAYS (Continued)

Table 6-1. Menu Configuration Displays (Continued)
(Defaults in Bold and Italics)

M.BrT (Medium Brightness)Brightness Configuration

BRIT L.BrT (Low Brightness)

H.BrT (High Brightness)

Table 6-2. Run Mode 
Displays

Table 6-2. Run Mode Displays

Display ∂∂TARE ßßMAX RESET Description

Displays the Reset the Peak Reading
PEAK peak reading peak reading

and must be when in this
pressed again mode. Displays the
to return to the highest reading
normal since last reset.
operating mode
without
resetting.

Press to Will reset your Tare Reset
T.RST activate. tare when

viewing this
function.

Reset Latched
Alarms

SP.RS Pressing the
RESET button
resets your
latched alarms.

MENU ∂TARE ßMAX
RS= RS=E (Enable RESET button in the Run Mode)Lock Out Configuration

RS=D (Disable RESET button in the Run Mode)

LK.CF SP= SP=E (Enable setpoint changes)
SP=D (Disable setpoint changes)

L3= L3=0 (SETPTS button display setpoint values)
L3=1 (SETPTS button display firmware version V.-8.8

where 8 is 0~9)
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SECTION 7.  SETPOINT CONFIGURATION DISPLAYS

Table 7-1. Setpoint Configuration Displays

MENU ∂∂TARE ßßMAX Description

SETPOINT 1

SP1 Press to scroll to Press to change Select from  -1999
the next digit to the the value of the through 9999
right flashing digit

SETPOINT 2

SP2 Press to scroll to Press to change Select from  -1999
the next digit to the the value of the through 9999
right flashing digit
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SECTION 8.  SPECIFICATIONS

SIGNAL INPUT

Input Ranges: 0-100 mV, ± 50 mV, 0-10 V, ± 5 V, 0-20 mA, 4-20 mA

Isolation: Dielectric strength to 2500V transient per 3mm spacing
based on EN 61010 for 260Vrms or DC working voltage

Noise Rejection: Normal Mode Rejection (NMR) = 60 dB
Common Mode Rejection (CMR) = 120 dB

Resistance: 100 Meg ohms for 100 mV or ±50 mV input range
1 Meg ohm for 10 V or +5 V input range 
5 ohms for  20 mA current input range

“Big” Display: 4-digit, three color programmable 9-segment, LED 21 mm (0.83")

Symbol: (-1.9.9.9~ 9.9.9.9)
Standard Display: 4-digit, 14-segment LED, 13.8 mm (0.54”)

Symbol: (-1.9.9.9. ~ 9.9.9.9.)

ANALOG TO DIGITAL

Technique: Dual slope

Internal resolution: 15 bits

Read Rate: 3/sec Polarity Automatic

ACCURACY AT  25°C

Max Error Strain/Process: ±0.03% of reading, ±1 count 

Span Tempco: 50 ppm/°C

Step Response: 1 sec

Warm Up to Rated Accuracy: 30 min

Excitation Voltage: AC power units DC power units
24 V @ 25 mA, Refer to Table 8-1
12 V @ 50 mA, Color chart for DC Output
10 V @ 120 mA, Excitation
5 V @ 60 mA

Load Regulation: 1.1%

Line Regulation: 0.02% per Vac
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Note ☞

SECTION 8.  SPECIFICATIONS (Continued)

ALARM OUTPUTS (if applicable)

2 Form "C" on/off relays. Configurable for latched and
unlatched by software.

Max current:  5 AMPS, resistive load
Max voltage:  250 Vac or 30 Vdc

ANALOG  OUTPUT (if applicable)

Signal Type: Current or voltage

Signal Level: Current: 10 V max compliance at 20 mA output
Voltage: 20 mA max for 0-10 V output

Function: May be assigned to a display range or proportional 
control output with Setpoint #1 when used as a control 
output.

Linearity: 0.2%

Step Response Time: 2 - 3 seconds to 99% of the final value

ISOLATED ANALOG OUTPUT (TB5, if applicable)

Same as non-isolated analog output except isolated.

Signal Type: Current or voltage

Signal Level: Current: 10 V max compliance at 20 mA output
Voltage: 20 mA max for 0-10 V output

Function: May be assigned to a display range or proportional 
control output with Setpoint #1 when used as a control 
output.

Linearity: 0.2%

Step Response Time: 2 - 3 seconds to 99% of the final value

Isolation 130 Vrms working voltage, 1000 V/60sec Dielectric test

• Only one analog output is available on each unit and it must be factory 
installed.



8 Specifications

54

SECTION 8.  SPECIFICATIONS (Continued)

INPUT POWER INFORMATION

~ AC units 115/230 V~(AC) + 10%, 50/60 Hz
9.5 W max, power consumption (Non-Isolated Analog Out)
11.0 W max, power consumption (Isolated Analog Out)

DC units 10-32 Vdc or 26-56 Vdc, 8W
(Refer to Table 8-1 below)

External Fuse Required:

IEC 127-2/III

Power Fuse

115 V 125 mA @ 250 (T)

230 V 63 mA @ 250 (T)

UL 248-14 (Listed Fuse)

Power Fuse

115 V 175 mA @ 250 V Slow-Blow

230 V 80 mA @ 250 V Slow-Blow

ENVIRONMENT

Operating temperature: 0° to 50°C (32° to 122°F)

Storage temperature:  -40° to 85°C (-40° to 185° F)

Relative humidity:     90% at 40°C (non-condensing)

MECHANICAL

Panel cutout: 1/8 DIN 3.62 x 1.78" (45 x 92mm)

Weight: 1.27 lb (575 g)

Case material: Polycarbonate, 94 V-O UL rated

Protection: NEMA-4/Type 4 Front Bezel
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Table 8-1. COLOR CHART FOR DC POWER

COLOR HIGH BRIGHTNESS MEDIUM & LOW BRIGHTNESS

RED Sensor Excitation: Any combination of Sensor Excitation
24 V @ 25 mA, and Analog Output
12 V, 10 V, 5 V @ 35 mA Max 24 V @ 25 mA,

Analog Output: 12 V @ 35 mA Max
Non-Isolated option only 10 V @ 35 mA Max

5 V @ 35 mA Max
GREEN

Analog Output:
Non-Isolated options or
Isolated Analog option

AMBER

Warning:

• Do not use Internal Excitation.
Use External Excitation.

• Do not use Isolated Analog Output.
Use Non-Isolated Analog Ouput.

Note ☞
HIGH/LOW Brightness and AMBER are only available on Version “B” meters.
Standard display meters are MEDIUM Brightness.
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SECTION 8.  SPECIFICATIONS (Continued)

Figure 8-1 Meter Dimensions/ Panel Cutout

SIDE VIEW TOP VIEW

CASE

REAR COVER

96,0 (3.78)48,0 (1.89)

20,3 (.80)

15
1,

4 
(5

.9
6)

RETAINER

FRONT BEZEL

45,00  + 0,61/-0,00
(1.772  + .024/–.000)

92,00  + 0,81/–0,00
(3.622  + .032/–.000)

PANEL THICKNESS

1,5
R(.06)

4 PLCS

6,4 (.25) MAX
0,8 (.03) MIN

NOTE: Dimensions in Millimeters (Inches)



57

Factory Preset Values 9
SECTION 9. FACTORY PRESET VALUES

Table 9-1.  Factory Preset Values

MENU ITEM FACTORY PRESET VALUES
INPT Input Type: 0-20 (0-20 mA dc input)
DEC.P Decimal Point Position: FFFF

RD.S.O Reading Scale and Offset:
4-20 mA dc = 0-1000

RD.CF Reading Configuration:
R.1=T (Tare enabled)
R.2=4 (10 µV resolution for unipolar &

25 µV resolution for bipolar)
R.3=F (Filtered value)

COLR Normal Color Display:
RED or GRN (Note: depending how unit was ordered)

S1.CF Setpoint 1 Configuration:
S.1=A (Setpoint is active above)
S.2=U (Setpoint is unlatched)

S2.CF Setpoint 2 Configuration:
S.1=A (Setpoint is active above)
S.2=U (Setpoint is unlatched)

S1.DB Setpoint 1 Deadband: 0003

S2.DB Setpoint 2 Deadband: 0003

OT.CF Output Configuration:
O.1=E (Analog output is enabled)
O.2=C (Analog output is current)
O.3=A (Analog output follows the display value)

OT.S.O Output Scale and Offset:
0-1000 = 4-20 mA dc

LK.CF Lock Out Configuration
RS=E (Enable the RESET button in the Run Mode)
SP=E (Enable setpoint changes)
L3=0 (Display setpoint values)

BRIT H.BrT (Brightness Level)
SP1 Setpoint 1 Value: 0000

SP2 Setpoint 2 Value: 0000

Sensor Excitation Output: 12 Vdc
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CE APPROVALS INFORMATION

This product conforms to the EMC directive 89/336/EEC amended by
93/68/EEC, and with the European Low Voltage Directive 72/23/EEC.

Electrical Safety EN61010-1:2001
Safety requirements for electrical equipment for measurement, control and laboratory.
Double Insulation
Pollution Degree 2
Dielectric withstand Test per 1 min

• Power to Input/Output: 2300 Vac (3250 Vdc)
• Power to Input/Output: 500 Vac (720 Vdc)
(Low Voltage dc Power Option*)

• Power to Relays Output: 2300 Vac (3250 Vdc)
• Relay 1 to Relay 2: 2300 Vac (3250 Vdc)
• Isolated Analog to Inputs: 1000 Vac (1420 Vdc)
• Analog to Inputs: No Isolation

Measurement Category I
Category I are measurements performed on circuits not directly connected to the
Mains Supply (power). Maximum Line-to-Neutral working voltage is 50 Vac/dc.
This unit should not be used in Measurement Categories II, III, IV.

Transients Overvoltage Surge (1.2 / 50uS pulse)
• Input Power: 2500 V
• Input Power: 500 V
(Low Voltage dc Power Option*)

• Isolated Analog: 500 V
• Input/Output Signals: 500 V

Note: *Units configured for external low power dc voltage, 10-32 Vdc (Basic Insulation)

EMC EN61326:1997 + and A1:1998 + A2:2001
Immunity and Emissions requirements for electrical equipment for measurement,
control and laboratory.

• EMC Emissions Table 4, Class B of EN61326
• EMC Immunity** Table 1 of EN61326

Note: **I/O signal and control lines require shielded cables and these cables 
must be located on conductive cable trays or in conduits.  Furthermore, 
the length of these cables should not exceed 30 meters 

Refer to the EMC and Safety installation considerations (Guidelines) of this manual
for additional information.
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Warranty/Disclaimer
NEWPORT Electronics, Inc. warrants this unit to be free of defects in materials and workmanship for a period of one
(1) year from the date of purchase. In addition to NEWPORT’s standard warranty period, NEWPORT Electronics will
extend the warranty period for four (4) additional years if the warranty card enclosed with each instrument is
returned to NEWPORT.

If the unit should malfunction, it must be returned to the factory for evaluation.  NEWPORT’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request. Upon
examination by NEWPORT, if the unit is found to be defective it will be repaired or replaced at no charge.
NEWPORT’s WARRANTY does not apply to defects resulting from any action of the purchaser, including but not
limited to mishandling, improper interfacing, operation outside of design limits, improper repair, or unauthorized
modification. This WARRANTY is VOID if the unit shows evidence of having been tampered with or shows evidence
of being damaged as a result of excessive corrosion; or current, heat, moisture or vibration; improper specification;
misapplication; misuse or other operating conditions outside of NEWPORT’s control. Components which wear are not
warranted, including but not limited to contact points, fuses, and triacs.

NEWPORT is pleased to offer suggestions on the use of its various products. However, NEWPORT neither
assumes responsibility for any omissions or errors nor assumes liability for any damages that result from the
use of its products in accordance with information provided by NEWPORT, either verbal or written. NEWPORT
warrants only that the parts manufactured by it will be as specified and free of defects.  NEWPORT MAKES NO
OTHER WARRANTIES OR REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESSED OR IMPLIED,
EXCEPT THAT OF TITLE, AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION
OF LIABILITY: The remedies of purchaser set forth herein are exclusive and the total liability of NEWPORT
with respect to this order, whether based on contract, warranty, negligence, indemnification, strict liability or
otherwise, shall not exceed the purchase price of the component upon which liability is based. In no event
shall NEWPORT be liable for consequential, incidental or special damages.

CONDITIONS:  Equipment sold by NEWPORT is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical applications
or used on humans.  Should any Product(s) be used in or with any nuclear installation or activity, medical application,
or used on humans, or misused in any way, NEWPORT assumes no responsibility as set forth in our basic
WARRANTY / DISCLAIMER language, and additionally purchaser will indemnify NEWPORT and hold NEWPORT
harmless from any liability or damage whatsoever arising out of the use of the Product(s) in such a manner.

Direct all warranty and repair requests/inquiries to the NEWPORT Customer Service Department.  BEFORE
RETURNING ANY PRODUCT(S) TO NEWPORT, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN (AR)
NUMBER FROM NEWPORT’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID PROCESSING
DELAYS).  The assigned AR number should then be marked on the outside of the return package and on any
correspondence.

The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent breakage in
transit.

FOR WARRANTY RETURNS, please have the
following information available BEFORE 
contacting NEWPORT:

1. P.O. number under which the product was
PURCHASED,

2. Model and serial number of the product under
warranty, and

3. Repair instructions and/or specific problems
relative to the product.

FOR NON-WARRANTY REPAIRS, consult NEWPORT for
current repair charges.  Have the following information
available BEFORE contacting NEWPORT:

1. P.O. number to cover the COST of 
the repair,

2. Model and serial number of product, and
3. Repair instructions and/or specific problems relative to

the product.

NEWPORT’s policy is to make running changes, not model changes, whenever an improvement is possible. This
affords our customers the latest in technology and engineering.

NEWPORT is a registered trademark of NEWPORT Electronics, Inc.

© Copyright 2006 NEWPORT Electronics, Inc.  All rights reserved.  This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without
prior written consent of NEWPORT Electronics, Inc.

Return Requests/Inquiries
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For immediate technical or application assistance please call:

Newport Electronics, Inc.
2229 South Yale Street • Santa Ana, CA • 92704 • U.S.A.

TEL: (714) 540-4914 • FAX: (203) 968-7311
Toll Free: 1-800-639-7678 • www.newportUS.com  • e-mail:info@newportUS.com

ISO 9001 Certified

Newport Technologies, Inc.
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SECTION 6 

ACUAMP ACS200 CURRENT SWITCH APPLICABLE  

TO IR-1, IR-2 & IR-3 
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SECTION 7 

KARI FLOAT SWITCH APPLICABLE TO  

LSHH-203 & LSHH-219 
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SECTION 8 

KPSI LEVEL TRANSDUCER APPLICABLE TO  

LT-200, LT-201, LT-202 & LT-203 
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SECTION 9 

HONEYWELL ST3000 LEVEL TRANSMITTER  

APPLICABLE TO LT-207 
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SECTION 10 

GEMS SENSOR MODEL LS-800 APPLICABLE TO LSHH-222 
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SECTION 11 

US GAUGE XR SERIES PROCESS PRESSURE GAUGE APPLICABLE TO 

PI-204, PI-205, PI-210, PT-211 & PI-212 
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SECTION 12 

HONEYWELL ST3000 SMART PRESSURE TRANSMITTER 

APPLICABLE TO PIT-212 & PIT-218 
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SECTION 13 

FIKE BI-DIRECTIONAL RUPTURE DISK 
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SECTION 14 

HOFFMAN WATERSHED ENCLOSURE 
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SECTION 15 

SQUARE D DISCONNECT SWITCH (BOM ITEM 3) 
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SECTION 16 

SQUARE POWER DISTRIBUTION BLOCK (BOM ITEM 4) 
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SECTION 17 

SQUARE D TRANSFORMER (BOM ITEM 5) 
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SECTION 18 

SQUARE D QO LOAD CENTER (BOM ITEM 6) 
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SECTION 19 

SQUARE D CIRCUIT BREAKER (BOM ITEM 7) 
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SECTION 20 

SQUARE D FULL VOLTAGE STARTER (BOM ITEM 8) 
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SECTION 21 

SQUARE D CONTRACTOR, 2 POLE, 120 VAC COIL (BOM ITEM 9) 
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SECTION 22 

SQUARE D MCCLEAN SIDE MOUNT FILER FAN (BOM ITEM 11) 
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SECTION 23 

ALLEN BRADLEY PILOT LIGHT, 120 VAC RED (BOM ITEM 13) 
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SECTION 24 

ALLEN BRADLEY THREE POSITION “HAND-OFF-AUTO” SELECTOR 

SWITCH (BOM ITEM 15) 

  





 

PARSONS 

 

 

SECTION 25 

SQUARE D RELAY W/BASE, 120 VAC COIL (BOM ITEM 16 & 16A) 
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SECTION 26 

SQUARE D CIRCUIT BREAKER, 15 AMP, SINGLE POLE 120/240 VAC 

(BOM ITEM 21) 
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SECTION 27 

SQUARE D CIRCUIT BREAKER, 20 AMP,  

SINGLE POLE 120/240 VAC (BOM ITEM 22) 
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SECTION 28 

SQUARE D CIRCUIT BREAKER, 15 AMP, SINGLE POLE 120/240 VAC, 

GFI (BOM ITEM 23) 

  











 

PARSONS 

 

 

SECTION 29 

OMEGA RATE METER/TOTALIZER (BOM ITEM 26) 
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QUICK SET-UP GUIDE

1) Determine what function the panel meter is to perform, e.g., rate display with alarm, batch
control, totalizer, etc.

2) Ensure compatibility with sensor.  The DPF70 panel meters require a pulse (or contact
closure) input.  The pulse must exceed 3 VDC and drop below 1 VDC.  If necessary, as in the
case of paddle wheel, turbine  meter or other types of inductive pick-up sensors, a signal
conditioner or pulse amplifier (such as FLSC-AMP) can be used.

3) The wiring is explained on pages 3 and 4.  The 12 VDC output can be used to power the
FLSC-AMP.  For the DPF75, a single input at pin 5 can be jumpered to pin 6:  input B will be
the grand total.

4) The relay function can be altered by cutting and/or soldering jumper traces as shown on
page 5.

5) There are two main operating modes:  RUN, PROGRAM. (See page 6 for a summary).  In the
RUN mode, the view key allows you to toggle the display for rate, batch and grand total.  The
PRE A, PRE B keys allow you to see and set the relay trigger points.  The lock key allows you
to lock and unlock the keypad functions by entering the lock-out code.

The PROGRAM mode must be accessed to set up the function of the display.  In this mode,
the RST key enters the displayed value into memory.  The PRGM key toggles the selections
and the arrow keys bump that digit up to the next value or change the decimal point location.

PROGRAMMING EXAMPLE

For this example, let's assume you have an FP-5300 paddle wheel sensor, an FP-5310 1" fitting, the
FLSC-AMP pulse amplifier and DPF75.  You want to see flow rate (GPM) batch and grand total.  The
signal K-factor is 183.66 pulses/gallon, (from the manual for the FP-5300 flow sensor).  Here are the
programming steps you will see, starting on page 1.

FACTOR STEP 1:  DPF75, DPF76, & DPF78

A,) Set the decimal point for "dPFA" to allow two decimal places using the UP arrow key.
B.) Enter the K-factor next: 183.66, using the arrow keys.
C.) Do the same for "dPFB" (DPF75 only).
D,) Choose "HI CPS", as the input will exceed 40 Hz (DPF78 only).
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COUNTER STEP 2:  DPF75, DPF76:

A,) Reset to zero "rST 0" will allow us to count up. "SET Pr" counts down from the preset value.
B.) To read the total in whole gallons, set the decimal point to the far right.
C.) Since you do not want to sum or take the difference of two inputs, choose "A SEP B" (DPF75

only).
D.) The frequency will exceed 40 Hz, so you will need to select "HI CPS".  "LO CPS" provides

debounce filtering for contact closures.

RATE STEP 3:  DPF75, DPF78

A.) Select "SCALE" to engage the K-factor.
B.) Select "=60".
C.) Normalize at 1.5 seconds.
D.) Set 4 significant figures.
E.) Set 02 sec delay.

LOCK STEP 4: DPF75, DPF76 & DPF78

Before you finish this step, write down your personal lock-out code and store it in a safe place.  Here
is where you select and enter the code and what will be locked.  To lock the meter you must wait until
you are in the RUN mode.  Press the "LOCK" key, use the arrows to display your code, then Enter.
Repeat to unlock.

RELAYS STEP 5:  DPF75

The DPF76 relays can only trigger on batch or total.  The DPF78 relays can only trigger on rate.  The
DPF75 relays can be programmed to trigger on rate or total.  The  relay setpoints for rate or total for
all versions with relays are set with the PRE A and PRE B buttons.  When the relays are set for non-
latching, the batch total will automatically reset at the batch preset.  The programming is now com-
plete.  Here is what you will see with 100 Hz input frequency (equal to 32.66 GPM flow rate).  The
rate is:  "r 32.66".  The batch will continuously increase: ("480"); the grand total will also continuously
increase ("...4.8.0").  Notice that the decimals points for the grand total are inverted - all are lit except
where the decimal point is actually located.

To read total gallons to a tenth of a gallon:  in Step 2, change the dPLoC to allow one decimal place
"XXX.X" for the counter.  But this will cause a shift in the rate display so you will also need to shift the
K-factor in Step 1.  Change the K-factor to 18.366 to read the correct units.  Now the 100 Hz signal
will yield "r 32.66", "480.0", ".  .  4.8.00.".

iii
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    DESCRIPTION & SPECIFICATIONS
DESCRIPTION:
The OMEGA DPF70 is a dual input (channel A and B) counter/
ratemeter, each with its own 5 digit dividing scale factor.  The two 5
AMP preset relay outputs can be programmed by the user to apply
to the "A" total counter, the "A" ratemeter, or the "B" counter or the
net total of A and B inputs.  The user can view the Net Total of
"A+B", the Net Total of "A-B", the rate of A, or A and B counters
separately.  The "DPF75" version shows rate and total (as de-
scribed above).  The "DPF76" is exclusively a counter and the
"DPF78" is exclusively a ratemeter.
SPECIFICATIONS:
DISPLAY
6 digit, 0.55" High LED
INPUT POWER:

110 VAC ± 15% or 11 to 15 VDC
220 VAC ± 15% or 11 to 15 VDC

CURRENT:
250 mA DC max. or 6.5 VA  AC
OUTPUT POWER  (AC powered units only)
+12 VDC @ 50 mA, unregulated -10 + 50%
TEMPERATURE:
Operating: +32°F (0°C) to +130 F (+54°C)
Storage: -40 F (-40°C) to +200°F (93°C)
DIMENSIONS: See next page.
WEIGHT:
2 Lbs. (1 kg)
MEMORY
EEPROM stores data for 10 years if power is lost.
INPUTS:
3: High Impedance DC pulse input Open or 0-1 VDC

(low), 4-30 VDC (high), 10 KOhm imp. 10 KHz max.
speed. Accepts simultaneous inputs.

3M: Mag. Input, Input A only, accepts 30mV input (50 V max. P/P)
signals 10 KOhm imp. 5 KHz max. (Input B, 4-30V)

3MB: Mag. Input, Inputs A & B, accepts 30mV input (50 V max. P/P)
signals 10 KOhm imp. 5 KHz max.

5: 4-30 V Count pulses on Input A, 4-30 V Direction
Control input (level) on Input B.

5M: 30 mV Count pulses on Input A (50 V max. P/P)
4-30 V Direction Control input (level) on Input B

9: Quadrature, accepts 4-30 V pulses with 90°phase
shift for direction detection.

9MB: Quadrature, accepts 30 mV (50 V max. P/P) pulses with
90°phase shift for direction detection.

NOTE: The Mag. inputs have filtering as follows:  up to 300hz
@30mV, 5KHz @ .25V to 50V max.

RESET:
Front Panel:

Resets displayed value and control output
Remote:

4-30 VDC negative edge resets COUNTER "A" and control
output

K FACTOR/SCALING
In the standard unit a fixed K-Factor is used to convert the input
pulses to engineering units.  The 5 digit K-Factor dividers, with
decimal keyed into any position, allow easy direct entry of any K-
Factor from 0.0001 to 99999.  Separate factors may be entered for
the 2 separate input channels.
CONTROL OUTPUTS:
Relays:

2 each N.O. Relay; 5 Amps120/240 VAC or 28 VDC.
(N.C. relay contacts and NPN transistor output
available with solder jumpers.  Transistor output is
internally pulled up to 10 VDC through relay coil, sinks
from 10 VDC to .5 V @ 100 mA)

Analog Output:
An optional 4-20mA (0-20mA) output is available for
the DPF70 series.  The output can be programmed
to track rate or total.  This feature is available by
adding suffix A to the part number.  Connections are
via a 2 terminal pluggable screw connector.
Programming is accomplished by using the front panel
in conjunction with rear dip switches.
Accuracy: 50uA worst case.
Compliance Voltage: 3 to 30 VDC non inductive.

RS232/RS422SERIAL INTERFACE
If the serial interface option is supplied, up to 99 units can be linked
together. (The terminal addressing the unit must be capable of
driving all loads in the loop.)  Unit status and new set points can be
communicated by serial communication. Mode changes, however,
must always be made on the front panel. Data is transmitted at
selected baud rates using standard seven bit ASCII characters and
parity with two additional bits of “Start” and “Stop” to make up the
standard ten bit character.
Data is received and transmitted over standard EIA RS232 or
RS422 levels. Each 10 bit character is made up of a start bit, 7 bit
ASCII code, parity bit and stop bit. Unit number, baud rate and
parity are entered in the “Program Setting” set up mode and remain
in memory even if power is off.
Note that the input impedance of RS232 is 3K or 7K Ohm worst
case. The terminal addressing the unit must be capable of driving
all loads in the loop. RS422 input impedance is much higher and
there is usually no problem driving 25 units. Unit serial transmit line
remains in a high impedance “OFF” state until addressed.

PRESETS
Two control outputs are provided.  To set relay values, press “menu”
button until “Relay” appears on  the display, the A and B outputs
can be assigned to the ratemeter (high/low), one preset for rate
and one for total, or two presets (2 stage shut off) on the A and B
counters.  A 5 digit value can be entered for both presets and the
decimal point location is the same as the counter.  The outputs can
be set to energize from 0.1 to 99.9 seconds or latch (0.0).  If a value
other than 0.0 is entered, the counters will auto reset at the preset .
In the A-B or A+B versions, the relays will be assigned to either net
total or A rate.
LOCKOUT
Unauthorized front panel changes can be prevented by entering a
user selected 5 digit code, in the “LOC” , . mode.  The front panel
can be completely locked out or the presets can remain accessible.
RATEMETER
Accurate to 4 1/2 digits (±1 display digit).  The rate meter can be
programmed to accept almost any number of pulses per unit of
measurement, sample from 2 to 24 seconds maximum, and auto-
range up to 5 digits of significant information.  In the “RPS” mode,
the ratemeter displays in units per second, and in the “scale” mode,
units per hour or per minute. The unit will display the rate of the A
Input only.
COUNTER
The two 6-digit counters can count at 10Khz speed.  Each can
have a 5-digit dividing scale factor.  The counter advances on the
positive edge of each pulse.  Count up or down modes available, as
are quadrature inputs from encoders for position or length mea-
surement.  The unit can be programmed to view the net value of
"A+B" or "A-B", or A  and B as separate counters.
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HOW TO MOUNT THE UNIT

The unit is designed to be mounted with a gasket providing a water tight seal.  Two mounting brackets are provided to
secure the unit to the panel.  A panel less than .1" may distort if the clamps are screwed too tightly.

Slide the body of the unit through the rubber gasket.  Insert the unit into the panel.  As shown in "FIG. A", slide the brackets
up the groove to press against the back of the panel.  Insert screws into rear of brackets and tighten them evenly and
alternately.  Do not over tighten!  A normal level of torque is required.  Maximum torque should be 3" pounds.

This product is designed to be panel mounted and is NEMA 4 rated if proper mounting procedures are followed and the
required and supplied hardware is correctly used.

If the panel in which the unit is mounted is less than .125 of an inch thick, the possibility exists that there will be some
flexing.  Should this flexing occur, the resulting deformation of the panel could cause a loss of the water tight seal.  In case
this should occur, the use of silicone or other sealant would be recommended.

This product is designed to the NEMA 4 rated.  However, the fact that we are unable to control either the location in which
the device is installed or the actual installation itself requires that the company's liability shall extend only to the repair or
replacement of a defective product.

We are prepared to offer additional assistance in those special situations where normal mounting methods do not seem to
satisfy the customers needs.  This assistance may be obtained by calling the factory and asking for Application Engineer-
ing.

DIMENSIONS

FIG. A

Dimensions in inches (mm)

3.622
(92)

1.772
(45)

4.437
(112.7)

2.625
(66.68)

0.587
(14.91)

4.245
(107.8)

BEZEL
GASKET

CUSTOMER PANEL
Panel Thickness 0.062" (1.5)
to 0.187" (4.7) max.

3.925
(99.7)
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WIRING

The rear terminal contains 12 screw terminals for connecting #14 to #28 gauge wire.

The unit is controlled by a microprocessor and, therefore, an electrically "noisy" environment could cause operating
problems.  The input power line should not be common to power lines for motors, pumps, contactors, etc.

The unit is designed to be immune from line or RF voltage interference.  In some environments voltage spikes of over 100
volts, even 1000 volts, can occur.  When common to a power line driving motors voltage fluctuations can be extreme and
rapid.  Lines driving DC or AC solenoids, relays, or actuators can also cause problems.

Four sources of noise can occur:

1) AC power line noise - If the unit cannot be connected to a clean power source, an inductive load suppressing device
(MOV as GE # V130LA1 or Resistor Capacitor as Paktron # .2 uf/220 ohm @ 400V) can be installed.  Although locating
the suppressor across the AC supply at the unit should help, best results are obtained by connecting the suppressor
across the leads of the "load" at the device causing the spike.

2) Input line noise -The noise is carried on the input and D.C. ground lines.  Make sure the input wires are never run into
the unit in a bundle with power input lines.  Also, keep these input lines isolated from inductive lines from devices
drawing heavy loads.   If there is a possibility of electrical noise, we recommend using shielded cable, with the shield
being hooked to the D.C. ground terminal on the instrument, and to "earth" at one point in the circuit, preferably at the
D.C. ground terminal of the unit.

3) Output lines - The unit has two relay outputs.  When these outputs are used to run external relays or solenoids, spikes
can be generated upon activation.  This noise can spread through the instrument causing operating problems.  If the
source is a D.C. operated device, a general purpose diode (IN4004) placed across the solenoid prevents electrical
noise spikes.  Connect  the cathode (banded side) to the more positive side of the coil. If the source is an A.C. operated
device, use a MOV or Resistor Capacitor across the coil.

4) 12 VDC output supply - Noise can be generated on the 12 VDC output supply if it is used to drive inductive loads or if
the current draw exceeds 50 mA.  Insure that all inductive loads have a diode (such as IN4004) across the coil and that
the current does not exceed 50 mA.

UP/DOWN CONTROL AND QUADRATURE INPUTS

QUADRATURE INPUT:
When programming the counter section for quadrature input, you must set the unit for A net B and A sub B (see step 2 in
programming section).  This insures proper operation.  The rate can only be viewed in one direction.  If the unit is a
ratemeter only (DPF78), connect only one of the quadrature channels to Input A (pin 5).

UP/DOWN CONTROL:
When using the up/down control option, Input A (pin 5) is the count input and Input B (pin 6) is the up/down control
(direction) input.  The counter must be set for A net B and A sub B (see step 2 in programming section).
When the direction input is high (4-30VDC) the count inputs will count up, when the direction input is low (open or less than
1VDC) the count inputs will count down.  The direction input must precede the count input by 1 msec when the unit is set for
low CPS and 1 usec when set for high CPS.
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CONNECTING AC / DC POWER

NOTE:  Connect power only after other connections are finished.  Do not touch the live AC power terminals!  The unit has
been designed with an isolated AC input.  Thus, polarity is not a concern for the AC input. The chassis is plastic, therefore
earth ground is not used.  For D.C. operation, connect + 12V to pin 7 and - D.C. to pin 8.

1  COMMON
2  N.O.(N.C./NPN)
3  COMMON
4  N.O.(N.C./NPN)
5  A INPUT
6  B INPUT
7  11 to 19V @ 50mA OUT/+DC IN
8  -DC (GROUND)
9  RESET INPUT
10 6 to 14V @ 50mA
11 A.C. INPUT
12 A.C. INPUT

R
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Y
S

A
B

13- V+
14- I SINK

A
N

A
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O
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O
U

T
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U
T

ON
CAL.

0-20mA
COUNT

SET

OFF
RUN

4-20mA
RATE
RUN1

  
2

  
3

  
4

O
N

S
W

IT
C

H

Flowmeter
(Turbine-Mag Pickup)

1
2
3
TB1

3
2
1

TB2
FLSC-
AMP

FLSC-AMP
Amplifier

FLSC-AMP Amplifier:

Connections:

FTB600
Flow Meters

Brown

1  COMMON
2  N.O.(N.C./NPN)
3  COMMON
4  N.O.(N.C./NPN)
5  A INPUT
6  B INPUT
7  11 to 19V @ 50mA OUT/+DC IN
8  -DC (GROUND)
9  RESET INPUT
10 6 to 14V @ 50mA
11 A.C. INPUT
12 A.C. INPUT
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B
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Green
White

FTB600 Series Flow Meters:
DO NOT USE PIN 7 WITH THESE METERS!

Connections:

FTB4605 & FTB4607
Water Meters

Green

1  COMMON
2  N.O.(N.C./NPN)
3  COMMON
4  N.O.(N.C./NPN)
5  A INPUT
6  B INPUT
7  11 to 19V @ 50mA OUT/+DC IN
8  -DC (GROUND)
9  RESET INPUT
10 6 to 14V @ 50mA
11 A.C. INPUT
12 A.C. INPUT

R
E

L
A

Y
S

A
B

13- V+
14- I SINK

A
N

A
L

O
G

O
U

T
P

U
T

ON
CAL.

0-20mA
COUNT

SET

OFF
RUN

4-20mA
RATE
RUN1
  

2
  

3
  

4

O
N

S
W

IT
C

H

Brown
White

Customer supplied 1/4 Watt 2000Ω
(approximateley) resistor

FTB4605 & FTB4607 Water Meters:
DO NOT USE PIN 7 WITH THESE METERS!

Connections:

WIRING CONSIDERATIONS

Connecting the DPF70 Series to Omega Flowmeters and Amplifiers:
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WHAT CAN YOU VIEW?
1) "A sub B" - If you have selected the "A sub B" mode, pressing "view" shows:

A) The net result of subtracting input B from input A. Pulses on input B will subtract (count down).  Pulses on input A
will add (count up) if "reset to 0" is selected, if "set to preset" is selected, input A will subtract (count down).

B)  The rate of input A.

2)  "A add B" - If you have selected "A add B" mode,  pressing "view" shows:
A)  The net result of adding "A" and "B" inputs. Pulses on input B will add (count up).  Pulses on input A will add

(count up) if "reset to 0" is selected, if "set to preset" is selected input A will subtract (count down).
B) The rate of input A.

3)  "A sep B" - If you have selected " A sep B" mode, pressing "view" shows:
A) The total counts of input A.  If "reset to 0" is selected A counts up, if "set to preset" is selected A will count down.
B) The rate of input A.
C)* The total counts of input B.  B will always count up.

NOTE:  In "A sep B" mode, B can be used in 3 ways:
1) As a separate totalizing counter
2)**As a Batch Total Counter for input A
3)**As a Grand Total Counter for input A

NOTE:
  * All decimal points are inverted when "B total" is being displayed.
** See below on how to modify for Batch Count and "B" as a Grand Total Counter.

MILLIVOLT INPUT OPTION
JUMPER SELECTIONS

OUTPUT JUMPER SELECTIONS

FUNCTION

"A" RELAY
N.C. OUTPUT

"B" RELAY
N.C. OUTPUT

"A" PRESET
TRANSISTOR (NPN)

"B" PRESET
TRANSISTOR (NPN)

"B" AS BATCH
COUNTER

"B" AS GRAND
TOTAL COUNTER

MODIFICATION

CUT            JUMPER
AT "A"       "B" TO "2"

CUT            JUMPER
AT "D"       "E" TO "4"

CUT            JUMPER
AT "A"       "C" TO "2"

CUT            JUMPER
AT "D"       "F" TO "4"

SELECT     JUMPER
"A SEP B"   "H" TO "G"

SELECT      CONNECT
"A SEP B"    PULSES TO
                      "A" & "B"

BOTTOM VIEW  AT TERMINAL

DE
GH

20192

12  11  10   9    8    7    6    5    4    3    2    1

L
4

AB

2

F C

J4

J5

J6

J3

J1
J2

CR1

R3

C8R7R5R4

U1

CR2

REV

20229

CR6

CR3

U3

P1

R10 R6C6

C7

CR4
CR5

C4R2R1C3

C5U2 U4

U
6

U5

R8

R9

C1

C2
C9

B

If the unit has the millivolt input bd.# 20229, A & B inputs can be
separately solder jumper programmed to accept either a low milli-
volt or 4-30 V input.  Each unit shipped is programmed according
to part number.  If solder jumpers are made, the part number
should be modified to reflect the changes made

C=CLOSE, O=OPEN

4-30V INPUT Millivolt INPUT
Input A J1-O, J2-C, J3-O J1-C, J2-O, J3-C
InputB J4-O, J5-C, J6-O J4-C, J5-O, J6-C

*

*

* The unit must be removed from the case to access jumpers C & F, all
other jumpers can be accessed by removing the plastic extender.

NOTE: All three pads at jumpers 2 and 4 are connected.
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PRGM

FACToR

RUN MODE

DP F A

#####

DP F B

#####

ENTER

ENTER

ENTER

ENTER

ENTER

PRGM

Hi
CPS

Lo
CPSPRGM

RUN MODE

ENTER RATE METER
(MR2) ONLY

CouNT

ENTER

RST
0

SET 
PRPRGM

ENTER

DPLoC

ENTER

A
NET

B

A
SEP

B
PRGM

ENTERENTER

A
ADD

B

A
SuB

B
PRGM

Hi
CPS

Lo
CPSPRGM

ENTER

RUN MODE

ENTER

RATE

ENTER

SCALE RPS
PRGM

Z3600 Z60
PRGM

ENTERENTER

ENTER

RUN MODE

NoR ##

ENTER

FiguR#

ENTER

DLY #

ENTER

LoC

ENTER

LC
PRg

LC
ALLPRGM

ENTER

CoDE

#####

RUN MODE

ENTER

RELAY

A
ToT PRGM

A ##.#

ENTER ENTER

B
ToT PRGM

B ##.#

ENTER ENTER

RUN MODE

PRGM PRGM PRGM

PROGRAMMING FLOWCHART

NOTE: Several programming selections will not appear with DPF76 and DPF78 units.

PRGM  Press this key to step through menu choices.

ENTER

RST

 Press this key to enter displayed value

Start Here

(DPF78)

OPERATING THE FRONT PANEL

ARST B C D E

ENTER LOCK PRE A PRE B VIEW PRGM

Use keys A, B, C, D, & E to advance digits during a numeric entry sequence.

Press to ENTER in
the programming
mode.
Press to RESET
displayed total in
operating mode.

Press to  "enter"
LOCK code to
LOCK and
UNLOCK front
panel.

Press to view or
change Preset A

Press to view or
change Preset B

Press to alternately
view  A Rate& Net
Total or A Rate, A
Total &  B Total.

Press to cycle
through
PROGRAM
choices;
Press to step
through set up
choices  in  pro-
gram mode.
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The following is a list of abbreviations as they appear on the display and front panel of the unit.

ABBREVIATION DESCRIPTION

FACTOR SCALING FACTOR - For A and B Inputs.  Each input has a separate 5 digit dividing scale factor.

DP F A DECIMAL POINT FOR FACTOR A - Enter location of decimal point for scaling Factor A by pressing the
button under the digit where the decimal is desired.

DP F B DECIMAL POINT FOR FACTOR B - Enter location of decimal point for scaling Factor B by pressing the
button under the digit where the decimal is desired.

COUNT PORTION OF MENU FOR SETTING COUNTER VARIABLES

RST 0 RESET TO 0 - Counter will reset to 0.  Input A will  count up from 0.  Input B will subtract (count down) in A
Sub B mode.  Input B will add (count up) in A Add B mode.

SET PR SET TO PRESET - Counter will reset to preset A.  Input A will count down from preset A.  Input B will count
up (add) in "A add B" mode and input B will count down (subtract) in "A sub B" mode.

DP LOC DECIMAL POINT LOCATION  - Enter desired location of decimal by pushing the button under the digit  where
the decimal is desired.  Changing the decimal will change the decimal location in the A & B counters as well
as the rate display.

A NET B NET RESULT OF ADDING OR SUBTRACTING A & B INPUTS

A SEP B A & B INPUTS ARE SEPARATE - A & B are not added or subtracted.

A SUB B A SUBTRACT B - The number of scaled pulses from Input B are subtracted from the number of scaled pulses
from Input A.  (-99999 TO 999999)

A ADD B A ADD B - The number of scaled pulses from the A Input are added to the number of scaled pulses from the
B Input.

HI CPS HIGH COUNTS PER SECOND - This sets the unit for high count speeds (0-9.99KHz)

LO CPS LOW COUNTS PER SECOND – This sets the unit for contact debounce filtering (0-40Hz)

RATE PORTION OF MENU FOR SETTING RATE VARIABLES

RPS RATE PER SECOND - The display will read in rate per second.

SCALE SCALING - Allows unit to display rate per minute or rate per hour.

Z  60 DIVIDE K FACTOR BY 60 - This sets the unit for rate per minute; equal to 60 times rate per second.

Z 3600 DIVIDE K FACTOR BY 3600 - This sets the unit for rate per hour; equal to 3600 times rate per second.

NOR## NORMALIZING FACTOR - Normalizes (averages) the data being received. Higher settings provide more
normalizing (averaging) for a more stable display. Derived from the equation:

(Old Data x "NOR" + New Data)
("NOR" + 1)

FIGUR ## SIGNIFICANT FIGURE - This sets the amount (1-5) of meaningful figures the unit will display. (RATE DIS
PLAY ONLY). FOR EXAMPLE: If "2" is set as the figure, a rate of 273.45 will be displayed as 270.

DLY## DELAY FACTOR - The amount of time (02 to 24 sec.) the unit will "look" for valid data, before the display
defaults to zero. (RATE DISPLAY ONLY)

PROGRAM CODES AND DESCRIPTIONS



8

LOC LOCK - This portion of the menu allows you to:
1) lock the program (presets are still accessible)
2) lock all (presets and program are locked).

LC PRG LOCK PROGRAM - This will lock the program and allow the presets to be changed when the unit is in the
lock mode.

LC  ALL LOCK ALL - This will lock the program and the presets when the unit is in the locked mode. The presets can
be viewed, but not changed.

CODE LOCK CODE - This message (code) will flash on display for approximately 3 seconds. It will be followed by a
5 digit number (xxxxx). The number you enter here will be the code to lock and unlock the unit.

RELAY RELAY - This portion of the menu allows you to set your relay operation variables.

A  TOT RELAY A FOR TOTALIZER - When this is selected relay A will activate when the net total has reached
Preset A ("A NET B" Mode ).  Relay A will activate when the total of input A reaches preset A ("A SEP B"
Mode).

A  RATE RELAY A FOR RATE - When this is selected relay A will activate when the Rate of input A equals or exceeds
preset A when in "A NET B"  or "A SEP B" mode.  The relay will drop out when the rate of A falls below preset
A.

A##.# RELAY A   DURATION - This message will appear when "A TOT" is selected.  It is the duration which the
relay will remain energized (00.1 to 99.9 sec).   If 00.0 is selected, the relay will latch until reset.  When the
duration is not at 00.0, the unit will autorecycle.

B  TOT RELAY B FOR TOTALIZER - When this is selected relay B will activate when the net total has reached preset
B ("A NET B" Mode).  Relay B will activate when the total of input B has reached preset B ("A SEP B" Mode).

B  RATE RELAY B FOR RATE - When this is selected relay B will activate when the rate of input A equals or exceeds
preset B when in "A NET B" or "A SEP B" mode.  The relay will drop out when the rate of A falls below preset
B.

B##.# RELAY B  DURATION - Follow same procedure as A ##.#.

TERMINATIONS

1  2  3  4

REAR   VIEW

1 2 3 4 5 6 7 8 9 10 11 12 

13 14 

Analog Out Setup SwitchesSerial Port

ON

R
E

L
A

Y
S

A
B

13- V+
14- I SINK

A
N

A
L

O
G

O
U

T
P

U
T

ON
CAL.

0-20mA
COUNT

SET

OFF
RUN

4-20mA
RATE
RUN1

  
2

  
3

  
4

O
N

S
W

IT
C

H

1- COMMON
2- N.O.(N.C./NPN)
3- COMMON
4- N.O.(N.C./NPN)
5- INPUT A
6- INPUT B
7- 11 - 19 V @ 50mA OUT/+DC IN
8- -DC (GROUND)
9- RESET INPUT
10- 6 - 14 V @ 50mA
11- A.C. INPUT
12- A.C. INPUT
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CALCULATING  SCALE  FACTORS

There are two separate dividing scale factors, one for input "A" and one for input "B".  The factor to enter is the number of
pulses per the desired unit of measurement.  The factor ranges from 0.0001 to 99999.  The factor is the same for rate and
count on input "A".  Because the "units per second", "minute", or "hour" are field programmable from the keypad, scale
factor calculations for the ratemeter are easy.  Here are some examples:

SCALING FACTOR EXAMPLES:

BATCHING: You want to count the number of batches (10 boxes each) being loaded onto a pallet.
Solution - Dial in a scale factor of 10.

UNIT COUNTING: You pick up a notch on a paper roll (1 pulse per shaft revolution).  Each revolution equals 3 feet.  To
find the number of pulses per foot, simply divide "1 pulse" by "3 feet" (1÷ 3 = .3333).
Solution - One foot equals 0.3333 pulses, enter this as the scale factor and the display will read in feet.

RATE: The shaft of a motor has a flywheel with 10 spokes.  A  prox switch is mounted to sense 10 pulses per revolution.
RPM of the shaft is the desired readout.
Solution:  Enter a Factor of 10 and for every 10 pulses, "1" will appear on the display.  Set rate per
second, minute or hour as desired.

A conveyor carrying bottles must be controlled for bottle speed.  For each revolution of the front roller, three bottles
travel by.  Thus, one revolution equals 3 bottles.  A wheel with seven spokes is mounted on the roller.  The user
can't sense bottles because they are traveling through a washer, so a sensor is placed at the roller, sensing seven
pulses per revolution of the shaft, which equals 3 bottles per revolution.
To calculate the scale factor (7 ppr ÷ 3 bottles) = 2.3333 scale divider. Set rate per second, minute or hour as
desired.

A flow meter is generating 52.6 pulses per gallon.  The desired readout is in liters.  Since there are 3.785 liters per
gallon, divide 52.6 by 3.785 to find the number of pulses per liter (52.6 ÷ 3.785 = 13.897).
Enter 13.789 as the scale factor so the display will read in liters.

An aluminum sheeting plant has a cut to length application to customer specification.  A ten pulse per revolution
encoder with a 12" wheel is used to sense.  The travel of aluminum sheets is in inches.  Thus, after 10 pulses, you
want 12 to appear on the display.  Thus, 10 ÷ 12 = .8333.  Enter .8333 as your scale factor.
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REMARKS
This section of the menu is used to set
up the scaling factors for inputs A & B.

This sets the decimal for factor A.
Press the arrow key under the digit
where the decimal is desired.  To clear
the decimal, press the arrow key fur-
thest to the right (PRGM) .

This is the scaling factor for input A. To
change, press the arrow key under the
digit(s) to change. Press ENTER to
enter the displayed value.

This section will only appear in the
RATE only version. Press the PRGM
key to choose HIGH CPS (0-9.99KHz)
or LOW CPS (0-40Hz).  Press the
ENTER key to enter the displayed
choice.

This sets the decimal for factor B.
Press the arrow key under the digit
where the decimal is desired.  To clear
the decimal, press the arrow key fur-
thest to the right (PRGM) .

This is the scaling factor for input B. To
change, press the arrow key under the
digit(s) to change. Press ENTER to
enter the displayed value.

DISPLAY

factor

dp f a

#####

hi cps

or
lo cps

dp f b

#####

PRESS

PRGM

ENTER

ENTER

ENTER

ENTER

ENTER

THIS SECTION
WILL ONLY
APPEAR IN THE
RATE METER
ONLY VERSION
(DPF78)

SETTING
SCALING
FACTORS

STEP
1

PROGRAMMING
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PRESS DISPLAY REMARKS

PRGM

PRGM

ENTER

ENTER

SETTING
THE

COUNTER

STEP
2

DPF75
&

DPF76
ONLY

factor

count

rst 0

 or
set pr

dp loc

a net b

or
a sep b

a sub b

or
a add b

hi cps

or
lo cpsENTER

ENTER

ENTER

This section of the menu sets up the counter
information.

Press the PRGM key to choose RST 0 (reset
to 0, count up) or SET PR (set to preset, count
down), press the ENTER key to enter the
displayed choice.

This sets the decimal location for  the A & B
counters.  Press the arrow key under the
desired digit location. To clear the decimal,
press the arrow key furthest to the right. Press
the ENTER key to enter the displayed loca-
tion.

Press the program key to choose A NET B
(add or subtract A & B) or A SEP B (view A &
B as separate counters). Press the ENTER
key to enter the displayed choice.

This section will only appear if A NET B was
selected.  Choose A SUB B (A subtract B) or
A ADD B. Press the ENTER key to enter the
displayed choice.

Press the PRGM key to choose HIGH CPS
(0-9.99KHz) or LOW CPS (0-40Hz).  Press
the ENTER key to enter the displayed choice.
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ENTER

STEP
3

REMARKSPRESS DISPLAY

This section of the menu is used to set up the
rate information.

Press the PRGM key to choose RPS (rate per
second) or SCALE (RPM, RPH). Press ENTER
to enter displayed choice.

Press PRGM to choose ÷60 (RPM) or ÷3600
(RPH). Press ENTER to enter displayed choice.

This sets the normalizing (averaging) factor.
Press the arrow keys under the desired digits to
change. Press ENTER to enter displayed value.

This sets the number of significant figures to be
displayed. Press the arrow key under the digit to
change. Press ENTER to enter displayed value.

This sets the delay time (0.0 to 9.9) that the unit
will "look" for valid input data before the display
falls to 0. Press the arrow key under the digits to
change. Press ENTER to enter displayed value.

factor

count

rate

rps

or
scale

z 60

or
z 3600

nor ##

figur #

dly #.#

ENTER

ENTER

PRGM

PRGM

PRGM

ENTER

ENTER

SETTING
THE RATE

DPF75
&

DPF78
ONLY
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DISPLAY REMARKS

factor

count

rate

loc

LC PG

or
LC ALL

CoDE

Flashes
followed by:

#####

CoDE

Flashes
followed by:

0

LoC

or
uN LoC

PRGM

PRGM

PRGM

PRGM

This section of the menu is used to set up the
lockout type and  code.

LC PG = Locks program but presets and reset
are accessible.
LC ALL= Locks entire keypad.
Press the PRGM button to toggle between
choices; Press ENTER to enter displayed choice.

After CODE flashes the display will show the
existing lock code.  To change the code press
the key under each digit to be changed.  Press
ENTER to enter displayed value.

Key in the lock code (see programming step 4)
by pressing the keys under the digits to be
changed.  Press the ENTER key to enter the
displayed code.

After the code is entered the unit will display
LOC (unit is locked) or UN LOC (unit is un-
locked).  This message will be displayed for
approximately 3 seconds before the unit returns
to the run mode.

ENTER

SETTING
THE

LOCK
STATUS

PRESS

SETTING
LOCK

STEP
4

ENTER

LOCK

ENTER
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REMARKSDISPLAYPRESS

PRGM

PRGM

PRGM

PRGM

PRGM

STEP
5

SETTING
THE

RELAYS

ENTER

This section sets up the relay information.

Press the PRGM key to choose A TOT (A
assigned to total) or A RATE (A assigned to
rate).  Press ENTER when the desired choice
is displayed.

This is the duration (.1 to 99.9 sec) that relay
A will remain energized.  If 00.0 is selected,
the relay will latch until reset.

Press the PRGM key to choose B TOT (B
assigned to total) or B RATE (B assigned to
rate).  Press ENTER when the desired choice
is displayed.

This is the duration (.1 to 99.9 sec) that relay
B will remain energized.  If 00.0 is selected,
the relay will latch until reset.

PRE A = Preset A (Final Preset); The set point
at which output A will trigger.  If the displayed
value is not  the desired preset, press the
key(s) under the digit to be changed.

PRE B = Preset B (Prewarn); The set point at
which output B will trigger.  If the displayed
value is not  the desired preset, press the
key(s) under the digit to be changed.

ENTER

factor

count

rate

loc

relay

 a tot

or
a rate

A ##.#

 b tot

or
b rate

b ##.#

PRE A

Followed by
last PRE A

entered

PRE B

Followed by
last PRE A

entered

ENTER

ENTER

SETTING
THE

PRESETS
PRE A

PRE B

This step will only
appear on DPF75

This step will only
appear on DPF75
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OUTPUT WIRING

The following diagrams detail the connection of the relay and analog output options.  Each relay consist of a form A contact
(Normally Open).  NPN transistor or Normally Closed contacts are available with solder jumpers (see Jumper Options).

SOLENOID (Single Stage)

Use Relay A (pins 1 & 2) for single stage preset.  When the count or rate (selectable) reaches Preset A, Relay A will
energize.  When Relay A closes, current passes through the solenoid for activation.  When operating AC solenoids,
we recommend the use of an MOV to reduce inductive kickback (use a diode for DC solenoids).

ANALOG OUTPUT
The analog output can be selected to output 4-20 mA or 0-20 mA and can be selected to track the rate or count.
Pin 13 supplies 12 to 18V to power the current loop.  Pin 14 supplies the current sinking driver.  When connecting
a strip chart recorder, make connections as follows:

ALARMS
The relays can be used to trigger alarms which warn the operator that a batch is complete or the rate has
exceeded a set speed.  The outputs are programmable to be assigned for rate or count.  When assigned to the
count, the relays can have a user selectable on time (duration) or can be latched until reset.

MOV  
recommended

SOLENOID

PNP
Prox Sensor

BLK

BRN
BLU

1  COMMON
2  N.O.(N.C./NPN)
3  COMMON
4  N.O.(N.C./NPN)
5  INPUT A
6  INPUT B
7  11 - 19 V @ 50mA OUT/+DC IN
8  -DC (GROUND)
9  RESET INPUT
10  6 - 14 V @ 50mA
11  A.C. INPUT
12  A.C. INPUT

R
E

L
A

Y
S

A
B

13  V+
14  I SINK

A
N

A
L

O
G

O
U

T
P

U
T

ON
CAL.

0-20mA
COUNT

SET

OFF
RUN

4-20mA
RATE
RUN1

  
2

  
3

  
4

O
N

S
W

IT
C

H

GND
+12V

STRIP CHART
RECORDER

TURBINE FLOWMETER

PULSE OUTPUT
-

+ 1  COMMON
2  N.O.(N.C./NPN)
3  COMMON
4  N.O.(N.C./NPN)
5  INPUT A
6  INPUT B
7  11 - 19 V @ 50mA OUT/+DC IN
8  -DC (GROUND)
9  RESET INPUT
10  6 - 14 V @ 50mA
11  A.C. INPUT
12  A.C. INPUT

R
E

L
A

Y
S

A
B

13  V+
14  I SINK

A
N

A
L

O
G

O
U

T
P

U
T
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CAL.

0-20mA
COUNT

SET

OFF
RUN

4-20mA
RATE
RUN1

  
2

  
3

  
4
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N
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C
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LIGHT

BELL

1  COMMON
2  N.O.(N.C./NPN)
3  COMMON
4  N.O.(N.C./NPN)
5  INPUT A
6  INPUT B
7  11 - 19 V @ 50mA OUT/+DC IN
8  -DC (GROUND)
9  RESET INPUT
10  6 - 14 V @ 50mA
11  A.C. INPUT
12  A.C. INPUT

R
E

L
A

Y
S

A
B

13  V+
14  I SINK

A
N

A
L
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T
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CAL.

0-20mA
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OFF
RUN

4-20mA
RATE
RUN1
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3
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ANALOG OUTPUT OPTION

Description:
An optional 4-20mA (0-20mA) output has been added to the DPF70
series.  The output can be programmed to track rate or total.  This
feature is available by adding suffix A to the part number.  Connec-
tions are via a 2 terminal pluggable screw connector.

Connections: (see FIG. 1)
PIN13 supplies the 12 to 18 VDC to power the current loop.
PIN14 is the control sink driver

Accuracy:
50uA worst case

Compliance Voltage:
3 to 30 VDC non conductive

Setup:
The optional analog output feature uses 4 dip switches on the back
for setup.  These switches are used as follows:
SW1 - View or change "set low" and/or "set high" values
SW2 - Select output for rate or total
SW3 - Select 4-20mA or 0-20mA
SW4 - Calibrate the unit.
After the regular parameters shown in the programming flowchart
have been set, locate the 4 switches on the back of the unit. (see
FIG. 1)

Switch Settings:
SWITCH 1:  Enter Analog Low & High (normally off)
Switch 1 is used to  load in the low (4mA or 0mA) and/or the high
(20mA) output settings.  With power on, set switch 1 ON (up).

LOW SETTING is viewed or changed by pressing PRE A.  If the
displayed value is correct, press ENTER.  If not, press buttons A
through E to step to the desired value  and press ENTER. (disre-
gard the display which will show the last count reading).

HIGH SETTING is viewed or changed by pressing PRE B.  If the
displayed value is correct, press ENTER.  If not, press buttons A
through E to step to desired value and press ENTER.

Return switch 1 to OFF (down) position, PRE A and PRE B buttons
now function to view or change relay trip values.

SWITCH 2:  Select Count or Rate

SW2 OFF (down): Analog output follows rate
SW2 ON (up): Analog output follows count

SWITCH 3:  Select 4-20mA or 0-20mA

SW3 OFF (down): Selects 4-20mA output range
SW3 ON (up): Selects 0-20mA output range

SWITCH 4:  Calibrate (normally off)
Switch 4 is used for calibration.  Calibration is done at the factory
and should not be needed (see SWITCH 1 to enter high and low
values).  If recalibration is desired, a calibrated 20mA ammeter
with 1uA resolution is needed.  Attach the "+" lead of the meter to
pin 13 and the "-" lead to pin 14.  Set switch 4 ON (up).  The unit
will output approximately 20.000mA and a decimal will light in the
third position.  Read the output using the ammeter.  Press PRE A.
If the display is the same as the ammeter reading, press ENTER.
If not, press buttons A through E to step to ammeter reading and
ENTER. (Disregard display which now shows the last count read-
ing with decimal point in third position)  Return switch 4 to OFF
(down) position.

RS232 & RS422  Operation:
When the unit is suppled with RS232 or RS422, the analog output
"low" and "high" settings can be accessed and changed through
the serial port.  The codes are as follows:

AL  Unit will display (transmit) analog out "low" value.
AL(S)XXXXX Unit will load analog out "low" with entered

number. (S) = space
AH  Unit will display (transmit) analog out "high" value.
AH(S)XXXXX Unit will load analog out "high" with entered

number. (S) = space

FIG. 1

1  2  3  4

REAR   VIEW

1 2 3 4 5 6 7 8 9 10 11 12 

13 14 

Analog Out Setup SwitchesSerial Port

ON

Typical Wiring:

RELAY A    COM.
RELAY A      N.O.
RELAY B   COM.
RELAY B     N.O.

INPUT A
INPUT B

11 to 19V @50mA OUT/ +DC IN
-DC (GROUND)

RESET INPUT
6 to 14V @ 50mA

110 / 220 VAC
110 / 220 VAC

11 to 19V OUT
ANALOG OUT (SINK)

GND
+12V

STRIP CHART
RECORDER

-

+

TURBINE FLOWMETER

PULSE OUTPUT

10
11
12

1
2
3
4
5
6
7
8
9

13
14
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INTERFACE  CARD  RS 232/422  OPERATION

RS 232/422 SET-UP:
All serial communication mode changes must be done
through serial communications. Mode changes cannot be
done through the front panel.   To initialize the unit, place a
jumper between pin 7(+12V )[bottom board] and pin 1(init) [DB
-9 connector] on initial  power up.  The unit defaults to: 300
baud rate,"MARK" parity and device number 01.  To enter the
program mode you must set your terminal for 300 baud rate
and "MARK" parity.  Next, type D1(s), (s)= space bar.  The
unit will echo back "DEVICE #1:".  Now  type EP (enter
program) and a carriage return (ENTER).  The unit will echo
back "PROGRAM SETTING". You are now in the program-
ming mode.

SETUP PROCEDURE:
The following sections consist of the  communications setup
options as they appear  in the menu.   (If you wish to exit the
program mode, at  any time you can  hit the "escape key" (Hex
Code: 1B) and the unit will save the changes made but not
effect the remaining data values.) When each section of the
setup menu is displayed, the current data will appear in the <
> signs.  If you wish to change the data,  type in the number
of the desired choice and press return (ENTER).  If you wish
to keep the current data,  simply press return.

DEVICE NUMBER:
Each unit in the hook-up must be assigned it's own device
number (1 to 99).  Zero is reserved for a dedicated hook-up to
only one terminal, and it's transmit output line remains in an
"on" active state.  The device number is entered in the
program mode.  The unit will prompt you:
DEVICE#  <XX>?
 If XX is the desired device number press return (ENTER), if
not enter the desired number after the question mark and
press return (ENTER).

BAUD RATE:
The baud rate is the speed at which  data is transmitted,
expressed in bits per second.  Baud rates of 300, 600, 1200,
2400, 4800 or 9600 are available.  When in the baud rate
section of the menu, the unit will list :
BAUD RATES:
1:300  2:600  3:1200
4:2400  5:4800  6:9600
then prompt you:
BAUD RATE <300>?
Press return (ENTER) if this is the desired baud rate or enter
the assigned number of one of the six possible baud rates.  If
an invalid baud rate is entered the unit will prompt you to
choose another baud rate.  This will occur until a valid baud
rate is entered or escape is pressed.

PARITY:
Parity is a bit of information that is inserted before the stop bit
and is used to help check  if the transmission is correct.  When
setting the parity you may select "ODD" (parity bit is logic 0 if
total number of logic 1's in the first seven data bits is odd),

"EVEN" (parity bit is logic 0 if total number of logic 1's in the first
seven data bits is even), "MARK" (parity bit is always logic 1
- High / Mark) or "SPACE" (parity bit is always logic 0 - Low /
Space).  If a "MARK" parity is chosen, it will appear that two
stop bits are used.  Use the "MARK" parity with terminals using
parity "OFF" or "NONE".  These terminals ignore the parity.
The unit does not check the parity but does transmit the parity
chosen.  When setting the parity, the unit will print:
PARITIES:
MARK-0  SPACE-1  EVEN-2  ODD-3
Then the unit will prompt you:
PARITY<MARK>?
If this is the desired parity press return (ENTER), if it isn't enter
the number of the desired parity then press return (ENTER).

STROBE LIST:
The serial interface card is also equipped with a strobe line.
When the strobe line is triggered, a chosen set of data will be
transmitted to be displayed or printed.  The selections for the
display list are entered in the program mode.  Enter "1" to add
selections to the list and enter "0" to delete selections from the
list.  The seven available items for the strobe display list are:
(1) Preset A, (2) Preset B, (3) K-Factor A, (4) K-Factor B, (5)
Rate of A, (6) Count A, (7) Count B.  In the "A net B" mode
Count A will display the Net Count and Count B is an invalid
command and the unit will transmit useless data.  When
setting the strobe list the unit will print :
ENTER STROBE LIST:
DO NOT DISPLAY-0   DISPLAY-1
The unit will  prompt you:
PRESET A<DISPLAY>?
PRESET B<DISPLAY>?
K-FACTOR A<DISPLAY>?
K-FACTOR B<DISPLAY>?
RATE<DISPLAY>?
COUNT A<DISPLAY>?
COUNT B<DISPLAY>?
If the above choices are entered, when the strobe line is
triggered (3-30V positive pulse) the unit will transmit:
DEVICE# 1:
PA XXXXX
PB XXXXX
KA XXXXX
KB XXXXX
DR XXXXXX
DA XXXXXX
DB XXXXXX
(SEE COMMANDS BELOW FOR DESCRIPTION OF COM-
MAND CODES).
Each time the strobe line gets triggered the unit will transmit
this data unless the program mode is entered and the strobe
list altered.

After these four items have been entered they will remain
unaltered unless the program mode is entered again and the
values changed.  The unit is now set and must be addressed
by its device number to come on line again.
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SERIAL INPUT COMMANDS:
To get a unit on line you must address it by its device number.
This is done by typing DXX(S), XX= device number.  The unit
comes on line and echoes back DEVICE# XX.  Insure that
"DEVICE# XX:" is received before requests are sent.  The unit
is now ready to receive a command or string of commands
separated by a space.  A carriage return (enter) will enter the
commands and processing of requests begins.  The carriage
return (Hex Code "D") puts the unit "off line" after data is
processed.

COMMANDS:
EP...........Unit will enter program mode.
DA..........Unit will display (transmit) Count A.
DB..........Unit will display (transmit) Count B.
DR..........Unit will display (transmit) rate A.
KA..........Unit will display K-factor A.
†*KA(S)XXXXX....Unit will load K-factor A
with entered number.
KB..........Unit will display K-factor B
†*KB(S)XXXXX....Unit will load K-factor B
with entered number.
PA...........Unit will display Preset A.
†PA(S)XXXXX....Unit will load Preset A with
entered number.
PB...........Unit will display Preset B
†PB(S)XXXXX....Unit will load Preset B with
entered number.
RA..........Counter A will reset
†*RA(S)XXXXXX...Unit will set Counter A to
entered number.
RB..........Counter B will reset.
†*RB(S)XXXXXX...Unit will reset Counter B to

entered number.
*THE UNIT WILL RECOGNIZE A DECIMAL IF ONE IS
PLACED IN ANY OF THESE DATA VALUES.

†THE UNIT WILL ONLY RECOGNIZE THE LAST FIVE
DIGITS ENTERED (SIX DIGITS FOR RA & RB).
The following is an example of requests and responses:
Transmit from terminal Receive from unit

(s)=Space
D5(s) [Unit #5 Activated] DEVICE# 5:
PA(s)12345(s)PA PA 12345 PA
KA(s)1576(s)KA KA 1576 KA
KB(s)6751(s)KB KB 6751 KB
RA(s)RB[RETURN] RA RB
(UNIT PRESETS AND A & B K-FACTORS ARE SET AND
BOTH COUNTERS ARE RESET)

12345
1576
6751

SERIAL INTERFACE OPERATION:
Data is received and transmitted over standard EIA RS232 or
RS422 levels.  Each ten bit  character is made up of a start bit,
seven bit ASCII code, a parity bit and a stop bit.  Device
number, baud rate, parity and strobe list are entered in the
program setup mode and will remain in memory even if power
is lost.

The input impedance of RS232 is 3KΩ to 7KΩ worst case.  The
terminal addressing the unit must be capable of driving all
loads in the loop.  The input impedance of RS422 is much
higher and there should be no problem driving as many as 99
units.  The transmit line remains in a high impedance "off"
state until addressed.  Only one unit is to be on line at a time!!!
More than one unit on line could damage the unit or destroy
the transmitted data.
When the unit is active (on line) it will operate in a full duplex,
echo back mode, so that data sent from the terminal will be
transmitted back for verification.  When the unit is "on line",
use the proper serial transmit commands to request data or
set a new value.  Up to 80 characters of data can be linked
together and transmitted to the unit in a string as long as there
is a space between the commands.  If an error is made, a
correction can be made by back spacing and retyping correct
data before the return (enter) is sent.  Once a return (enter) is
sent, the unit begins processing the data and will transmit the
requested data on a non-priority basis over the data transmit
line.  A keypad entry or incoming data will halt the data
communication cycle.  Therefore, there should be a pause
after data is requested to insure that all data has been
transmitted before making another request or addressing
another unit.  If the unit is not busy, it should not take longer
than 300 msec to process each request.  To find the cycle time
to process and transmit a request, calculate the bit transmit
time by using this formula: [(1÷ baud rate) x (80) + .005] x
number of requests made.  This time will be extended if the
unit must service the front keypad.  If transmission has not
started within two seconds after data is requested, it can be
assumed that there is a problem.  The unit transmits a carriage
return and line feed after each data value.  Any new commu-
nication must be started with DXX(S) (device number and
space).

RS232/RS422 - IBM-PC INTERFACE:
The following program is for IBM basic to set up RS232/RS422
on serial port (#1) at 300 baud.  Run this program after
connecting the serial interface connections.

10 SCREEN 0,0:WIDTH 80

20 CLS:CLOSE

30 OPEN "COM1:300,n,7,1,CS,DS,CD" AS #1

40 ON ERROR GOTO 110

50 B$=INKEY$

60 IF B$< >"" THEN PRINT #1,B$;

70 IF EOF (1) THEN 50

80 A$=INPUT$  (LOC(1),#1)

90 PRINT A$;

100 GOTO 50

110 RESUME
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COMPUTER HOOKUP:
RS 232:  When connecting the unit to a computer with RS 232
communication, only three connections are needed.  These
connections are: Receive data, Transmit data  and Ground.
The connections should be made as follows:

DP -9 CONNECTOR COMPUTER
Transmit data (pin 2) Receive data
Receive data (pin 3) Transmit data
Ground (pin 5) Ground

RS 422:  When connecting the unit to a computer with RS 422,
five connections are needed.  These connections are: Re-
ceive data A (+), Receive data B (-), Transmit data A (+),
Transmit data B (-) and Ground.  The connections should be
made as follows:

DP -9 CONNECTOR COMPUTER
Transmit data A(+) (pin 2 Receive data A(+)
Transmit data B(-) (pin 7) Receive data B(-)
Receive data A(+) (pin 3) Transmit data A(+)
Receive data B(-) (pin 8) Transmit data B(-)
Ground (pin 5) Ground

ARST B C D E

ENTER LOCK PRE A PRE B VIEW PRGM

TRANSMIT A (+) PIN (2)

GROUND PIN (5)

RS 422

TRANSMIT B (-) PIN (7)

STROBE PIN (6)
+12V PIN (7)
(BOTTOM BOARD)

ARST B C D E

ENTER LOCK PRE A PRE B VIEW PRGM

TRANSMIT PIN (2)

GROUND PIN (5)

RS 232
STROBE PIN (6)
+12V PIN (7)
(BOTTOM BOARD)

RS232 / RS422  WIRING

ARST B C D E

ENTER LOCK PRE A PRE B VIEW PRGM

RECEIVE PIN (3)

TRANSMIT PIN (2)

GROUND PIN (5)

RS 232

ARST B C D E

ENTER LOCK PRE A PRE B VIEW PRGM

RECEIVE B (-) PIN (8)

TRANSMIT A (+) PIN (2)

GROUND PIN (5)

RS 422
RECEIVE A (+) PIN (3)

TRANSMIT B (-) PIN (7)

12345

6789

RS 232
1. INITIALIZE
2. TRANSMIT
3. RECEIVE
4. N/C
5. GROUND
6. STROBE
7. N/C
8. N/C
9. N/C

RS 422
1. INITIALIZE
2. TRANSMIT A (+)
3. RECEIVE A (+)
4. N/C
5. GROUND
6. STROBE
7. TRANSMIT B (-)
8. RECEIVE B (-)
9. N/C

PRINTER HOOKUP:
When connecting the unit to a printer, you must first program
the desired baud rate, parity and strobe list with a computer.
After  the unit is programmed it can be connected to the printer.
Connect the transmit line(s) of the unit to the receive line(s) of
the printer and be sure that both devices have common
grounds.  When the strobe line is triggered the unit will transmit
the selected strobe list which you had previously pro-
grammed.
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PROBLEM SOLUTIONSPOSSIBLE CAUSES

TROUBLESHOOTING GUIDE

Power is applied to unit but the display
does not light.

Unit works, but occasionally the display
freezes or skips counts.

Input signal is connected but the unit
does not count or display rate.

Rate is displaying: r FFFFF.

Relays are not activating properly.

Counter resets before reaching 999999.

Various menu items are not being
displayed.

1. AC or DC power wiring is incorrect.

1. Line noise is affecting the processor
due to a current spike or surge.

1. Input wiring is incorrect.
2. Scale factors are incorrect.
3. Transmitting device is defective.
4. Wrong debounce filtering selected.
5. Unit is defective.

1. The unit is trying to display a
number which it can't (too small or
too large).

2. Line noise affected unit on power
up.

1. Wrong relay duration.
2. Relay set for wrong activation

i.e. count instead of rate.

1. Relay duration is set at a value other
than 00.0.  This causes the counter
to auto-reset at the preset.

1. The menu flow chart and the setup
steps show the setup for the units
with rate and total (DPF75).  When
using a unit which has only count
(DPF76) or only rate (DPF78)
several menu items will not be
displayed.

1. Recheck power wiring

1. Use a different power supply or
install a surge suppressor.

1. Recheck input wiring.
2. Recheck scale factors and factor

calculations.
3. Replace transmitting device.
4. Recheck debounce filtering selection

"hi cps" or "lo cps".
5. To confirm set scale factors at one

and connect a wire to pin #7 and
touch it to pin # 5 (input A).  Each
time pin #5 is touched counter A
should count once.  If not, call
OMEGA.   (this test will not
work on units with quadrature input)

1. Check scaling factor, if it is correct,
lower the number of significant
figures.

2. Reprogram the unit, be sure to enter
a decimal (enter one and remove it if
a decimal is not desired).

1. Recheck programmed relay duration.
2. Recheck programmed relay

activation mode.

1. If relay outputs are not being used,
set the relays for rate (DPF75 only).

2. Set the relay durations to 00.0.

1. The menu items which do not
appear are not used for the models
without the ratemeter (DPF76) or
without the counter (DPF78).
Therefore, disregard any menu items
which appear on the flowchart and
setup steps, but do not appear on
the unit's display.
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WARRANTY/DISCLAIMER
OMEGA ENGINEERING, INC. warrants this unit to be free of defects in materials and workmanship for a
period of 13 months from date of purchase. OMEGA’s WARRANTY adds an additional one (1) month
grace period to the normal one (1) year product warranty to cover handling and shipping time. This
ensures that OMEGA’s customers receive maximum coverage on each product. 
If the unit malfunctions, it must be returned to the factory for evaluation. OMEGA’s Customer Service
Department will issue an Authorized Return (AR) number immediately upon phone or written request.
Upon examination by OMEGA, if the unit is found to be defective, it will be repaired or replaced at no
charge. OMEGA’s WARRANTY does not apply to defects resulting from any action of the purchaser,
including but not limited to mishandling, improper interfacing, operation outside of design limits, 
improper repair, or unauthorized modification. This WARRANTY is VOID if the unit shows evidence of 
having been tampered with or shows evidence of having been damaged as a result of excessive corrosion;
or current, heat, moisture or vibration; improper specification; misapplication; misuse or other operating
conditions outside of OMEGA’s control. Components which wear are not warranted, including but not 
limited to contact points, fuses, and triacs.
OMEGA is pleased to offer suggestions on the use of its various products. However, 
OMEGA neither assumes responsibility for any omissions or errors nor assumes liability for any
damages that result from the use of its products in accordance with information provided by
OMEGA, either verbal or written. OMEGA warrants only that the parts manufactured by it will be
as specified and free of defects. OMEGA MAKES NO OTHER WARRANTIES OR 
REPRESENTATIONS OF ANY KIND WHATSOEVER, EXPRESS OR IMPLIED, EXCEPT THAT OF TITLE,
AND ALL IMPLIED WARRANTIES INCLUDING ANY WARRANTY OF MERCHANTABILITY AND 
FITNESS FOR A PARTICULAR PURPOSE ARE HEREBY DISCLAIMED. LIMITATION OF 
LIABILITY: The remedies of purchaser set forth herein are exclusive, and the total liability of 
OMEGA with respect to this order, whether based on contract, warranty, negligence, 
indemnification, strict liability or otherwise, shall not exceed the purchase price of the 
component upon which liability is based. In no event shall OMEGA be liable for 
consequential, incidental or special damages.
CONDITIONS:  Equipment sold by OMEGA is not intended to be used, nor shall it be used: (1) as a “Basic
Component” under 10 CFR 21 (NRC), used in or with any nuclear installation or activity; or (2) in medical
applications or used on humans. Should any Product(s) be used in or with any nuclear installation or
activity, medical application, used on humans, or misused in any way, OMEGA assumes no responsibility
as set forth in our basic WARRANTY/DISCLAIMER language, and, additionally, purchaser will indemnify
OMEGA and hold OMEGA harmless from any liability or damage whatsoever arising out of the use of the
Product(s) in such a manner.

RETURN REQUESTS/INQUIRIES
Direct all warranty and repair requests/inquiries to the OMEGA Customer Service Department. BEFORE
RETURNING ANY PRODUCT(S) TO OMEGA, PURCHASER MUST OBTAIN AN AUTHORIZED RETURN
(AR) NUMBER FROM OMEGA’S CUSTOMER SERVICE DEPARTMENT (IN ORDER TO AVOID
PROCESSING DELAYS). The assigned AR number should then be marked on the outside of the return
package and on any correspondence.
The purchaser is responsible for shipping charges, freight, insurance and proper packaging to prevent
breakage in transit. 

FOR WARRANTY RETURNS, please have the 
following information available BEFORE 
contacting OMEGA:
1. Purchase Order number under which the product

was PURCHASED,
2. Model and serial number of the product under

warranty, and
3. Repair instructions and/or specific problems 

relative to the product.

FOR NON-WARRANTY REPAIRS, consult OMEGA
for current repair charges. Have the following
information available BEFORE contacting OMEGA:
1. Purchase Order number to cover the COST 

of the repair,
2. Model and serial number of the product, and
3. Repair instructions and/or specific problems 

relative to the product.

OMEGA’s policy is to make running changes, not model changes, whenever an improvement is possible. This affords
our customers the latest in technology and engineering.
OMEGA is a registered trademark of OMEGA ENGINEERING, INC.
© Copyright 2002 OMEGA ENGINEERING, INC. All rights reserved. This document may not be copied, photocopied,
reproduced, translated, or reduced to any electronic medium or machine-readable form, in whole or in part, without the
prior written consent of OMEGA ENGINEERING, INC.



Where Do I Find Everything I Need for 
Process Measurement and Control? 

OMEGA…Of Course!
Shop online at www.omega.com

TEMPERATURE
�� Thermocouple, RTD & Thermistor Probes, Connectors, Panels & Assemblies
�� Wire: Thermocouple, RTD & Thermistor
�� Calibrators & Ice Point References
�� Recorders, Controllers & Process Monitors
�� Infrared Pyrometers

PRESSURE, STRAIN AND FORCE
�� Transducers & Strain Gages
�� Load Cells & Pressure Gages
�� Displacement Transducers
�� Instrumentation & Accessories

FLOW/LEVEL
�� Rotameters, Gas Mass Flowmeters & Flow Computers
�� Air Velocity Indicators
�� Turbine/Paddlewheel Systems
�� Totalizers & Batch Controllers

pH/CONDUCTIVITY
�� pH Electrodes, Testers & Accessories
�� Benchtop/Laboratory Meters
�� Controllers, Calibrators, Simulators & Pumps
�� Industrial pH & Conductivity Equipment

DATA ACQUISITION
�� Data Acquisition & Engineering Software
�� Communications-Based Acquisition Systems
�� Plug-in Cards for Apple, IBM & Compatibles
�� Datalogging Systems
�� Recorders, Printers & Plotters

HEATERS
�� Heating Cable
�� Cartridge & Strip Heaters
�� Immersion & Band Heaters
�� Flexible Heaters
�� Laboratory Heaters

ENVIRONMENTAL
MONITORING AND CONTROL
�� Metering & Control Instrumentation
�� Refractometers
�� Pumps & Tubing
�� Air, Soil & Water Monitors
�� Industrial Water & Wastewater Treatment
�� pH, Conductivity & Dissolved Oxygen Instruments
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PART 1  GENERAL 

1.1 PURPOSE 

A. This document provides the Functional Description for the Vault Water 

Collection and Conveyance Design as it relates to general operation of the 

system as well as PLC and OIT programming requirements. 

B. This document is to be used to define the required operational and control 

logic, clarify the criteria for programming, and identify human factor 

concerns. 

C. This document supersedes any conflict between other drawings and 

specifications. 

1.2 DEFINITIONS, ABBREVIATIONS, AND ACRONYMS 

A. Action Buttons:  Buttons that are visually represented on the OIT screens and 

allow a user to perform an operation which will affect set points or other 

modifiable data. These actions are restricted and require appropriate 

authorization before any changes are permitted. 

B. Actuals:  Current data values such as flow rate, temperature, or pressure. 

C. Data Entry Register:  Register used by the OIT to enter data into the PLC. 

Data is typically a floating point or integer value. 

D. Data Utilization Register:  Register used by the PLC program to calculate or 

control. Typically contains floating point or integer value. 

E. EQ:  Equalization 

F. GWTP:  Groundwater Treatment Plant 

G. I/O:  Circuit boards and other signal conditioning hardware installed in a PLC 

or PC used to send and receive signals. 

H. ISA:  Instrumentation Society of America 

I. MCC:  Motor Control Center 

J. MV:  Manual Valve 

K. Navigation Buttons:  Buttons that are visually represented on the OIT screens 

and allow a user to change to different screen displays. 

L. OIT:  Operator Interface Terminal. The computer workstation(s) where 

operators can view, monitor, and control functions from the HMI/SCADA 

software. 

M. PC:  Personal Computer 

N. PLC:  Programmable Logic Controller 
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O. SCADA:  Supervisory Control and Data Acquisition 

P. SCP: Sump Control Panel 

Q. SOP:  Standard Operating Procedure 

R. UPS:  Uninterrupted Power Supply 

S. URS:  User Requirement Specification 

T. XV:  Automatic two-position (open-close) valve 

1.3 APPLICABLE CODES AND STANDARDS 

A. ISA S5.2 Loop Diagrams 

B. ISA S51.1 Process Instrumentation Terminology 

1.4 APPLICABLE RELATED SPECIFICATIONS AND LISTS 

1. Instrument List 

2. Equipment List 

1.5 APPLICABLE RELATED DRAWINGS 

A. Three (3) P&ID drawings, as follows: 

446476-D-100 – P&ID Legend Sheet 

446476-D-101 – P&ID Vault Water Conveyance 

446476-D-102 – P&ID Filtration 

 

B. Five (5) Instrumentation drawings, as follows: 

446476-I-001 – Instrumentation Diagram PLC I/O Wiring 

446476-I-002 – Instrumentation Diagram Panel Layout and BOM 

446476-I-003 – Instrumentation Diagram Panel Wiring 

446476-I-004 – Instrumentation Diagram Instrumentation Installation 

Details (Sheet 1 of 2) 

446476-I-005 – Instrumentation Diagram Instrumentation Installation 

Details (Sheet 2 of 2) 

PART 2  PRODUCTS 

NOT USED 

PART 3  EXECUTION 

3.1 SHEET 446476-D-100 

A. This is a symbols and abbreviations legend sheet for the P&ID set. There are 

no Functional Description requirements for this sheet. 
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3.2 SHEET 446476-D-101 

A. Vault 1 

1. The Vault 1 sump pump (P-001) is located within the Metaullics 

manufacturing facility.  P-001 conveys water from Vault 1 to the 

Consolidation Sump (TK-001). 

2. P-001 is a single duty, constant speed submersible centrifugal pump 

and is equipped with an integral float-style level switch. 

3. P-001 is provided with a current relay to detect run time.  Run time 

information is brought to the GWTP PLC/HMI Computer for time 

trending of run time and pump cycling. 

4. P-001 is provided with an Off-Auto hand switch at the SCP. 

5. In Auto mode, P-001 is actuated based on the integral float level switch 

that operates with a fixed dead band. 

6. P-001 is hard-wire interlocked with LSHH-203 to stop the pump under 

high-high conditions in TK-001. 

7. FIQ-200 provides flow monitoring from the Vault 1 sump to TK-001.  

Local indication of both instantaneous flow rate and totalized flow 

volume is provided at SCP panel and GWTP PLC/OIT Computer. 

a. The flowrate from P-001 can be manually controlled by 

modulating MV-1060 and observing the FIQ-200 flow response. 

8. LI-200 indicates Vault 1 level at the SCP panel and GWTP OIT 

Computer.  LI-200 provides resolution across the first two feet of depth 

above the vault floor.  LAHH-200 provides a high-high level alarm at 

the GWTP PLC.   

B. Vault 2 

1. The Vault 2 sump pump (P-002) is located within the Metaullics 

manufacturing facility.  P-002 conveys water from Vault 2 to the 

Consolidation Sump (TK-001). 

2. P-002 is a single duty, constant speed submersible centrifugal pump 

and is equipped with an integral float-style level switch. 

3. P-002 is provided with a current relay to detect run time.  Run time 

information is brought to the GWTP PLC for time trending of run time 

and pump cycling. 

4. P-002 is provided with an Off-Auto hand switch at the SCP. 

5. In Auto mode, P-002 is actuated based on the integral float level 

switches as follows: 

a. Float switch in high position starts pump. 

b. Float switch in low position stops pump. 
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6. P-002 is hard-wire interlocked with LSHH-203 to stop the pump under 

high-high conditions in TK-001. 

7. FIQ-201 provides flow monitoring from the Vault 2 sump to TK-001.  

Local indication of both instantaneous flow rate and totalized flow 

volume is provided by FIQ-201. Indication is provided at the SCP and 

GWTP. 

a. The flowrate from P-002 can be manually controlled by 

modulating MV-1061 and observing the FIQ-201 flow response. 

8. LI-201 indicates Vault 2 level at the SCP panel.  LAHH-201 provides a 

high-high level alarm at the GWTP PLC.  LI-201 provides resolution 

across the first two feet of depth above the vault floor. 

C. Vault 3 

1. The Vault 3 sump pump (P-003) is located within the Metaullics 

manufacturing facility.  P-003 conveys water from Vault 3 to the 

Consolidation Sump (TK-001). 

2. P-003 is a single duty, constant speed submersible centrifugal pump 

and is equipped with an integral float-style level switch. 

3. P-003 is provided with a current relay to detect run time.  Run time 

information is brought to the GWTP PLC/OIT Computer for time 

trending of run time and pump cycling. 

4. P-003 is provided with an Off-Auto hand switch at the SCP. 

5. In Auto mode, P-003 is actuated based on the integral float level switch 

that operates with a fixed dead band. 

6. P-003 is hard-wire interlocked with LSHH-203 to stop the pump under 

high-high conditions in TK-001. 

7. FIQ-202 provides flow monitoring from the Vault 3 sump to TK-001.  

Local indication of both instantaneous flow rate and totalized flow 

volume is provided at SCP panel and GWTP PLC/OIT Computer. 

a. The flowrate from P-003 can be manually controlled by 

modulating MV-1062 and observing the FIQ-202 flow response. 

8. LI-202 indicates Vault 3 level at the SCP and GWTP PLC/OIT 

Computer.  LI-202 provides resolution across the first two feet of depth 

above the vault floor. LAHH-202 provides a high-high level alarm at 

the GWTP PLC.   

D. Consolidation Sump (TK-001) 

1. The Consolidation Sump (TK-001) is located outside of the Metaullics 

manufacturing facility. 

2. TK-001 receives flow contributions from Vault 1, Vault 2, and Vault 3. 
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3. TK-001 level transmitted by a LT-203 to LIC-203 in SCP the and 

GWTP PLC/OIT Computer.  LAHH-203 provides a high-high level 

alarm at the GWTP PLC. 

4. P-004 and P-005 are submersible centrifugal pumps located inside TK-

001 that convey water from TK-001 to the EQ tank (TK-002) located 

within the GWTP building. 

5. P-004 and P-005 operate in a duty-standby configuration and alternate 

duty after each cycle to provide even pump wear. 

6. P-004 and P-005 are provided with HOA switches at the SCP.  In Auto 

mode, LIC-203 controls the pumps as follows: 

a. High setpoint starts duty pump 

b. High-high setpoint alternates to standby pump in lag support. 

c. Low setpoint stops pumps. 

d. Alternate pumps on restart. 

7. P-004 and P-005 discharge pressure is indicated locally by diaphragm-

protected pressure gauges (PI-204 and PI-205). 

8. LSHH-222 at TK-002 interlocks to stop P-004 and P-005 under high-

high level condition in TK-002. 

9. At the GWTP FIQ-206 provides flow monitoring from TK-001 to TK-

002.  Indication of both instantaneous flow rate and totalized flow 

volume is provided locally (FIT-206) and at the GWTP PLC /OIT 

Computer. 

10. The flowrate from TK-001 to TK-002 can be manually controlled by 

modulating MV-1068 located downstream of FIQ-206 and observing 

the flow response. 

E. Equalization Tank (TK-002) 

1. The Equalization Tank (TK-002) is located within the GWTP building. 

2. Level indication is provided for TK-002 by LIC-207 at the GWTP 

PLC. 

3.3 SHEET 446476-D-102 

A. P-006 and P-007 

1. P-006 and P-007 are constant speed centrifugal pumps that feed 

through bag filters to the existing equalization tank (T-801). 

2. P-006 and P-007 operate in a duty-standby configuration and alternate 

duty after each cycle to provide even pump wear. 

3. P-006 and P-007 are provided with HOA switches at the MCC-1.  In 

Auto mode, LIC-207 controls the pumps as follows: 
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a. High level setpoint starts duty pump 

b. High-high level setpoint starts standby pumps in lag support. 

c. Low slevel etpoint stops pumps. 

d. Alternate pumps upon restart. 

4. P-006 and P-007 discharge pressure is indicated locally by diaphragm-

protected pressure gauges (PI-210 and PI-211). 

5. The PLC shall be programmed for LSHH-219 interlocks to stop P-006 

and P-007 under high-high level condition in T-801. 

B. Bag Filtration 

1. There are two (2) parallel banks of bag filters, each consisting of a pair 

of bag filters in a parallel configuration (BF-001/BF-002 and BF-

003/BF-004) 

2. BF-001/BF-002 and BF-003/BF-004 operating in a duty-standby mode 

based on differential pressure. 

3. PT-212 transmits upstream pressure to the GWTP PLC (PI-212 

provides local indication at the OIT). 

4. PT-218 transmits downstream pressure to the GWTP PLC (PI-218 

provides local indication at the OIT). 

5. In the PLC control function YC-1 calculates the differential pressure 

and is displayed by DPI-212 at the GWTP OIT. 

6. YC-1 automatically controls changeover between the duty-standby bag 

filters as follows assuming BF-001/BF-002 are in duty service and BF-

003/BF-004 are in standby service (the reverse would apply if service 

status was reversed): 

a. At a high setpoint pressure, YC-1 opens the XV-1002 and DPI-

212 alarms at the GWTP OIT. 

b. After XV-1002 is opened, XV-1001 is closed. 

c. Operators have to clear the DPI-212 high alarm, which also alerts 

them of the automatic changeover and the need to replace the 

filter bags of the units placed into standby service. 

d. DPI-212 is also provided with a high-high differential setpoint 

alarm. 

7. The inlet pressure to each bag filter is displayed locally by diaphragm-

protected pressure gauges (PI-213, PI-214, PI-215, and PI-216 for BF-

001, BF-002, BF-003, and BF-004, respectively). 

8. Prior to opening a bag filter for maintenance, operators must relieve 

internal pressure by bleeding pressure through MV-1023, MV-1027, 

MV-1035, or MV1036 and monitoring the associated inlet pressure 

gauges (PI-213, PI-214, PI-215, and PI-216 respectively). 
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3.4 ALARM SCREEN AND HISTORY 

A. Alarm Screen 

1. The alarm screen at the GWTP OIT Computer displays current 

information about alarm status. The current alarm status is broken 

down into unacknowledged, acknowledged but not resolved, and 

acknowledged and resolved. Alarm information for each alarm 

contains, but is not limited to, date and time, tag description, alarm 

description, current value, and indication of acknowledgement. 

B. Alarm History 

1. All alarms are logged in the alarm history. 

C. Alarm Acknowledge 

1. A general “alarm acknowledge” button is provided at the GWTP OIT 

Computer. 

D. Alarm Dialout 

1. In addition to showing alarms on the screen, the PLC will send alarms 

to the Auto Dialer which calls out to alert operators for the following 

alarms: 

a. LAHH-200, LAHH-201, LAHH-202 (Level in Metaullic Vaults) 

b. LAHH-203 (TK-001 Level) 

c. LIC-207 High-High Level Alarm (TK-002 Level) 

d. DPI-212 High-High Level Alarm (Bag Filter DP) 

3.5 SYSTEM SUMMARY 

A. System Summary Screen 

1. The GWTP PLC summary screen is amended with relevant signals and 

alarms from the vault water collection and conveyance modifications 

made as part of this project. 

3.6 ESSENTIAL OPERATION 

A. Essential Operation 

1. There is no backup generator to power equipment when there is a 

power failure.  Equipment will not be powered until normal power is 

restored to the system. 

2. An UPS is provided for the PLC and auto-dialer to maintain system 

monitoring and alarming in the event of a power failure for a short 

period of time. 

++END OF SECTION++ 
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