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EXECUTIVE SUMMARY 

Voluntary interim Measures were conducted at SWMU 16/16. the Cast High Explosive/Incinerator 
Building 146 area, NSWC Crane, Crane, Indiana from 1996 to 1996. This report is an addendum to the 
Interim Measures Report (IMR) for SWMU 16/16 IMK.19971. and is provided to include work performed 
since the submittal of that IMR. The need for these measures was discovered while the previous work 
at SWMU 16/16, under Delivery Order #0009. was being completed. During the cleaning of the east and 
west sumps as part of Delivery Order #0009, it was discovered that high levels of TCE was entering the 
sumps through the inlet piping. It was determined that the effluent required treatment prior to discharge, 
Therefore, a new Delivery Order was established to provide means to treat the TCE contaminated water 
as an emergency action. This new work was completed under Delivery Order #0027. The objective was 
to sample and treat water that had drained into the east and west sumps containing elevated levels of 
trichloroethylene (TCE). The work scope was expanded to include the following: 

. Conduct Geoprobe soil sampling and analysis 

. Conduct a smoke test to determine the source of the contaminated water 

. Repair a broken sewer pipe section; reroute roof drains on Building 146 away from the 
sumps; and grout the floor drains 

. Install sump pumps and new piping from the sumps to the sanitary sewer 

. Dispose of polychlorinated biphenyl (PCB)-contaminated soil 

A Construction Permit for this work was approved by Indiana Department of Environmental Management 
(IDEM). An air stripper was purchased and installed to treat the water draining into the west sump as 
well as the TCE contaminated water found in the east sump. Water in the east sump was pumped to the 
west sump and treated by the air stripper. A total of 900,425 gallons of water were treated by the air 
stripper from May 2, 1996 to September 26, 1997. The stripper was dismantled on September 27, 1997 
and the area was decontaminated. 

A smoke test was conducted June 17. 1996 on the east and west sumps to locate the source of the 
contaminated water. This test showed that a portion of the water entering the sumps was flowing from 
underneath Building 146 and a portion was flowing from the roof drainage system. The test also 
revealed a section of broken sewer pipe, which was excavated and repaired in July 1996. 

New piping was installed connecting the sumps directly to the sanitary sewer. The roof drains on 
Building 146 were routed away from the two sumps. The floor drains in Building 146 were grouted so no 
water could reach the sumps from the floor drains. Since groundwater could still get into the sumps from 
underneath the building, sump pumps were installed to pump out the sumps to the sanitary sewer when 
the water level within the sumps reached a pre-determined elevation. This work was completed in 
August and September of 1997 and operation of the air stripper was discontinued. 

Excavated soil from the new pipeline installation was sampled in September of 1997 and found to 
contain PCBs. Approximately 43 tons of the PCB-contaminated soil was removed and transported to 
Wayne Disposal in Michigan as Toxic Substance Control Act (TSCA)-regulated waste in April 1996. 
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1.0 
INTRODUCTION 

Promulgation of the United States Environmental Protection Agency’s (U.S. EPA’s) regulatory program 
under the Resource Conservation and Recovery Act (RCRA) provided the impetus to identify and control 
environmental contamination from past practices at NSWC Crane. On December 23. 1989, the U.S. EPA 
issued the federal portion of the final RCRA Part B permit for NSWC Crane to the US Navy and issued the 
permit renewal for a period of five years on July 31. 1995. This permit contains both the Federal permit 
conditions and the State permit conditions, which were issued separately by the State of Indiana RCRA 
program. It establishes the Hazardous and Solid Waste Amendment (HSWA) Corrective Action 
Requirements and Compliance Schedules for NSWC Crane, obligating the US Navy to perform RCRA 
Facility Investigations (RFls) at 30 SWMUs, to conduct Corrective Measures Studies and to implement 
corrective measures, if needed. Voluntary interim measures were performed at SWMU 16/16. 

1.1 PURPOSE AND OBJECTIVE 

Morrison Knudsen Corporation (MK) was contracted by the Southern Division (SOUTHDIV), Naval 
Facilities Engineering Command (NAVFACENGCOM), under Contract #N62467-93-D-1106, Delivery 
Order #0009, Statement of Work #007 and Delivery Order #0027. Statement of Work #036 to remediate 
Solid Waste Management Units (SWMUs) at Naval Surface Warfare Center (NSWC) Crane, Crane, 
Indiana. This Interim Measures Report (IMR) Addendum summarizes all construction and 
environmental tasks associated with SWMU 16116, Cast High Explosive/Incinerator Building 146 Area 
beyond the scope of the original IMR [MK,1997]. This additional work included the following: 

. Installation of an air stripper to remove trichloroethylene (TCE) from two building exterior sumps 
(east and west) 

. Investigation and testing to determine the source of TCE contaminated water accumulating in 
the sumps using the smoke test 

. Repair a broken sewer pipe section; reroute roof drains on Building 146 away from the sumps; 
and grout the floor drains 

. Installation of sump pumps and new piping from the sumps to the sanitary sewer 

. Disposal of polychlorinated biphenyls (PCBs)-contaminated soil 

MK provided project management, construction management, scientific, environmental, health and 
safety oversight, and quality control oversight services for this project. MK’s primary subcontractor, US 
Tech, provided excavation, removal and disposal, and backfilling/restoration services. CompuChem 
Environmental Corporation (CEC) provided analytical services under contract to MK. The air stripper 
was operated and maintained by MK. 

The target cleanup level for this Interim Measure (IM) was taken from “Drinking Wafer Regulations and 
Health Advisories”, October 1996 (U.S. EPA, 1996). as site-specific risk based cleanup levels have not 
been developed for NSWC Crane. The maximum contaminant level (MCL) for TCE is 0.005 mgll (ppm). 
The detection level for TCE in the samples was 10 pgll (ppb) and all of the air stripper effluent samples 
taken after April 5, 1997 were below that level. Prior to that date, five samples were recorded at TCE 
concentration greater than 10 ygll where the highest effluent level was 22 ggll. Although for some 
samples the concentration of TCE was higher than the MCL. the waste was not a hazardous waste by 
characteristic. According to 40 CFR 261.24, “A solid waste exhibits the characteristic. of toxicity if, using 
the Toxicity Characteristic Leaching Procedure, test Method 1311 in “Test Methods for Evaluating Solid 
Waste, Physical/Chemical Methods,” EPA Publication SW-846, the extract from a representative sample 
of the waste contains any of the contaminants listed in table 1 (for TCE. the toxicity characteristic level is 
500 pgl) at the concentration equal to or greater than the respective value given in that table”. 
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1.2 DOCUMENT ORGANIZATION 

The intent of this document is to show the sequence of work that was completed at SWMU 16/16 
beyond the scope of the original IMR. Section 2.0 provides some background information about the site 
and SWMU 16/16. Section 3.0 provides a discussion of the work that was performed and the dates 
when they were completed. Analytical data quality control is discussed in Section 4.0. A summary of 
conclusions with regards to the work completed is presented in Section 5.0 and Section 6.0 lists the 
documents referenced in preparing this report. 

Any pertinent information not contained in the body of the report is contained in the appendices, This 
includes photographs, sample data, and regulatory documents like permits and manifests, These 
appendices include: 

APPENDIX A: APPROVALS, PERMITS, AND REGULATORY INFORMATION 
APPENDIX B: AIR STRIPPER DW\WINGS AND MANUALS 
APPENDIX C: PHOTOGRAPHS 
APPENDIX D: SAMPLE ANALYSIS TABLES AND TCE LEVEL GRAPHS 
APPENDIX E: MANIFESTS AND DISPOSAL INFORMATION 
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2.0 
SITE BACKGROUND 

2.1 SITE DESCRIPTION 

NSWC Crane consists of 62,463 acres located approximately 75 miles south of Indianapolis, Indiana. 
The site, shown in Figure 2-1, provides support for equipment, shipboard weapons systems, and 
ordnance. NSWC Crane also supports the Crane Army Ammunition Activity (CAAA). including 
production and renovation of conventional ammunition, as well as storage, shipment, demilitarization 
and disposal of conventional ammunition. 

The Cast High Explosive/Incinerator Building area is located in the north central part of NSWC as shown 
on Figure 2-2. Building 146. situated along Highway H-307, was the site for cast loading of explosives 
into projectiles, pressure washing of five inch projectiles filled with Composition A. and the 
demilitarization of small arms ammunition by incineration. The building remains active. 

Two sumps, measuring 13 feet long by seven feet wide by seven feet deep each, are located at the 
northeast and northwest corners of the building as shown in Figure 2-3. These sump% identified as the 
east and west sumps. are believed to have been used as settling basins fed by the discharge lines from 
floor drains inside the building. Wastewater generated prior to 1978 was discharged to a storm drain, 
released to a ditch, and ultimately to Boggs Creek. 

2.2 ENVIRONMENTAL SETTING 

The topography of NSWC Crane consists of flat to gently rolling terrain dissected by numerous well- 
defined drainage ways. Surface elevation ranges from approximately 470 feet at the drain exiting the 
southern boundary of Crane to 860 feet on a ridge in the west-central portion of the facility. Ridge crests 
generally lie at an elevation of 750 to 800 feet (NEESA, 1983). 

The surface drainage at NSWC Crane has formed a dense, dendritic pattern throughout the installation. 
Four drainage basins have been identified at Crane. SWMU 16/16 is located in Basin IV which occupies 
the central portion of the facility. All surface drainage from the NSWC empties into the East Fork of the 
White River south of the installation (NEESA. 1983). 

NSWC Crane is underlain by unconsolidated deposits of Quaternary (Pleistocene) age and residual soil 
derived from Pennsylvanian and Mississippian bedrock. The unconsolidated deposits are limited to the 
small flood plains and are composed of alluvial, colluvial and paludal (marshland) silt, sand, and gravel; 
lacustrine clay, silt, and sand; and outwash plain gravel, sand and silt, The remainder of NSWC Crane 
surficial deposits consist of residual clays and silt from the Pennsylvanian Raccoon Creek Group and 
Mississippian Stephensport and West Baden Groups, with small areas of Quaternary clay, silt and sand 
(Lacustrine deposits). The bedrock units beneath the facility, primarily Raccoon Creek and 
Stephensporl Groups, reportedly dip gently from the Cincinnati Arch to the Illinois Basin in the southwest 
(NEESA, 1983). 
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SWMU +16/16: CAST HIGH EXPLOSIVE FILL/INCINERATOR BLDG. 146 

FIGURE Z-2 
LOCATION OF SOLID WASTE MANAGEMENT UNIT 16116 
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3.0 
WORK EXECUTION 

3.1 SITE CHARACTERIZATION 

Prior to work being performed at SWMU 16/16, characterization samples were collected from the sumps. 
The characterization samples were collected to determine contaminant concentrations and evaluate 
disposal options. Appendix D contains three tables summarizing the samples collected and analyzed 
within the sumps and one table that summarizes Geoprobe soil sampling: Table 1. Sample Collection 
Summary, identifies all samples collected during this interim measure and the analytical methods 
performed on the samples; Table 2, Analytical Results Summary. presents all of the analytes that were 
detected during analysis; and Table 3, Trip Blank Analytical Results Summary, presents the results of 
the trip blank samples that were included for cross-contamination inspection; Table 4 Geoprobe 
Samples, identifies the soil samples collected and summarizes the analytical results. Appendix D also 
contains graphical representation of contamination levels in the two sumps. 

3.1.1 East Sump 

Water samples were collected from the east sump while pumping to the west sump (16WS09E, I and 
16WS12E, I) prior to and during operation of the air stripper for characterization. These samples were 
analyzed for volatile organic compounds (VOCs) by CEC in Research Triangle Park, North Carolina. 
Results of these samples are in Appendix D. 

3.1.2 West Sump 

Three samples (16/16-069.-085,-086) were collected from west sump from December 1995 to April 1996 
and analyzed for VOCs by CEC for characterization. Based on this characterization. it was determined 
that an air stripper was required to treat the water in both sumps for TCE contamination. Results of 
these samples are in Appendix D. 

3.1.3 Building 146 Dock Sump Samples 

In an attempt to characterize and determine the location of the TCE contamination entering the east and 
west sumps, water samples were collected from the sump under the dock on the south east end of 
Building 146. These samples (16/WS-20 and 16NvS-21) were analyzed by CEC for TCE contamination. 
The results were less than the detection levels of 10 fig/I, NSWC Crane personnel also collected a 
sample from the north end of Building 146. The analytical results from this sample (146-22-05096) 
showed TCE was detected at 11 @g/l. Results of these samples are in Appendix D. 

3.2 WATER TREATMENT 

Due to the elevated concentrations of TCE in the water associated with the east and west sumps, an air 
stripper was required to treat the effluent prior to discharging to the storm sewer system. The treatment 
of water from the east and west sumps was considered an emergency action. A skid mounted air 
stripper unit was immediately rented and placed over the west sump to treat the water. An application 
for construction was submitted to Indiana Department of Environmental Management (IDEM) and the 
permit was approved by IDEM. A copy of the approved permit is included in Appendix A. The air 
stripper began operation immediately upon receipt. 

The first air stripper obtained was a leased unit and was used until a new unit could be purchased. The 
new unit was purchased and installed at the site on May 29, 1996. As-built drawings of the air stripper 
unit are included in Appendix B. Photographs of the first air stripper are included in Appendix C, on 
page C-3, and those of the second air stripper are on page C-7. 
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The air stripper unit purchased was a 20 gallon per minute (GPM) NEPCCO skid mounted unit. A 
Grundfos l/2 horse power sump pump was installed in the west sump and connected to the skid 
mounted air stripper. Once water in the sump reached a preset elevation or prior to an expected rain, 
the sump pump would turn on and transfer water from the sump to the air stripper. The water passed 
through a 50 micron bag filter to trap sediments contained in the water. The water then passed through 
the TurboTrayTM Air Stripper. Air was forced upward through the stripper trays by a 3 horse power 
blower. Passing air through the water as it falls through a series of trays stripped the VOCs from the 
water. The VOCs were vented through a stack at the top of the air stripper unit. Once the VDCs were 
stripped from the water, the water was discharged to the adjacent sanitary sewer, See Appendix B for 
the air stripper manual and drawings. The air stripper operated from May 2, 1996 to September 26, 
1997. It was taken out of commission when the analytical showed consistently low levels of VOC in the 
untreated water, the sumps were plugged, and flows from Building 146 were re-routed to the adjacent 
sanitary sewer. 

Analytical data of the influent and effluent samples are included in Table 2 in Appendix D. Graphs of the 
influent TCE concentrations are included in Appendix D. Chart 1 presents the influent and effluent 
results of the west sump. Effluent sample results since April 4, 1997 taken from the west sump were 
below the detection limit of 10 Mg/l of TCE. Prior to that date, five effluent sample results were recorded 
at levels greater than 10 pg/l of TCE with the highest reading at 22 pgll. 

lnfluent concentration levels of TCE varied throughout the air stripper operation, however a general 
trend of decreasing concentrations can be seen in chart 2. From May of 1996 to January of 1997 the 
average influent TCE concentration into the west sump was 70.5 fig/l This’average decreased 
significantly to an influent TCE concentration of 14.1~g11 between February 1997 and September 1997. 
Chart 2 presents the influent TCE levels of both the east sump and the west sump. The influent of the 
west sump ranged from 4 to 270 ug/l and the influent of the east sump ranged from 1 to 190 pgll. The 
average for both sumps was 33.8 wig/l. Although rainfall could be expected to have a direct influence on 
the concentration of TCE, the data do not show a direct correlation. 

A total of 900,425 gallons of water was treated by the air stripper during May 2. 1996 through September 
26, 1997. During treatment, samples were collected during periods of high and low daily flows. During 
both periods, analytical results showed both relatively high and low concentrations of TCE. 

3.2.1 Overflow Events 

Prior to the installation of the air stripper unit over the west sump. overflows of the sump were a common 
event during rain events. Once the air stripper unit was installed, these overflow events were greatly 
reduced, however, occasional overflows still occurred when the influent flow rate from a heavy rain 
event was larger than the capacity of the air stripper. When an overflow was discovered, the water 
within the west sump was pumped directly to the adjacent sanitary sewer for treatment at the facility’s 
water treatment plant. Samples collected by MK and NSWC Crane personnel of the overflow events 
were collected and analyzed for TCE. These samples are represented in Appendix D. Also, one 
overflow event occurred due to stripper malfunction. On March 15, 1997. the air stripper blower fan 
motor malfunctioned and burnt out which caused the air stripper to shut down. A small overflow 
occurred. The water within the sump was pumped directly to the adjacent sanitary sewer for treatment. 
Water samples were collected as a result of this overflow event and were analyzed for TCE. Results of 
the water samples collected are included in Appendix D. 

As a result of these overflows and the possibility of additional overflows, MK began 24 hour surveillance 
of the stripper unit. Additional equipment was stored on site including a submersible pump, discharge 
piping, spare blower motor, miscellaneous electrical parts, and a gas powered generator in case of 
power outages. Also two 500 gallon tanks and one 1,000 gallon tank were stored on the site to collect 
water from the sump if an overflow event was anticipated. 

As a result of overflows prior to and during the operation of the air stripper unit, possible further 
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investigation may be required to determine if potential ground surface contammation occurred during 
these events. 

3.2.2 East Sump 

The TCE-contaminated water in the east sump was pumped into the west sump when the water level in 
the east sump reached a preset level or in anticipation of precipitation. The water was then processed 
through the air stripper system and discharged into the sanitary sewer. lnfluent and effluent samples 
were collected during transfer of water from the east sump to the west sump. Sample results are 
included in Appendix D. 

3.2.3 West Sump 

The TCE-contaminated water in the west sump was treated by the air stripper when overftow events 
were anticipated and as described in section 3.2. After treatment it was discharged into the adjacent 
sanitary sewer. lnfluent and effluent samples were collected during stripper operations from May, 1996 
to September, 1997. Sample results are included in Appendix D. Effluent sample results since April 4, 
1997 taken from the west sump were below the detection limit of 10 pgll of TCE. Prior to that date, five 
effluent sample results were recorded at levels greater than 10 UgII of TCE with the highest reading at 
22 &g/l. 

3.3 GEOPROBE SOIL SAMPLING 

The primary objective for collecting additional soil samples at SWMU 16/16 was to attempt to identify 
potential sources of the TCE contamination to the sumps. The soil in the vicinity of the west sump, 
Building 146 and the tank removal area (removed by others), north of Building 146. were considered 
potential areas of contaminated with volatile organic compounds (primarily trichloroethylene). Geoprobe 
sampling equipment was chosen for this sampling event due to the minimal waste material generated 
during sampling. 

The objectives of particular soil borings are as follows. Locations are provided in Figure 3.1 

. Sump leakage was suspected as a source of VOCs. therefore, two borings were drilled 
and sampled next to the west sump to determine if volatile organic compounds were 
present. 

. VOC contamination was suspected along the railroad tracks due to due to waste water 
drainage from the floor of Buildmg 146 or due to railcar loading/unloading activrties. 
Therefore, four borings were drilled and sampled along the tracks on the west side of 
Building 146 to determine if volatile organic compounds are present. 

. Six borings were drilled along a steam conduct linking Building 146 and the boiler room. 
Soil samples collected from these borings were tested for volatile organic compounds 
and total petroleum hydrocarbons (TPH) (three borings nearest the boiler room only) to 
determine if these constituents are present in the vicinity of the removed underground 
storage tank and/or if the steam line serves as a migration pathway for volatile organic 
contaminants. 

3.3.1 Summary of Geoprobe Results 

Geoprobe soil samples were sent to CEC Laboratory for analysis The analyses revealed that TCE was 
was not detected in the solI. The detection limits for the Geoprobe so11 samples have been dry weight 
corrected to account for the moisture present in the samples. Low level concentrations of acetone, 
methylene chloride, toluene, and dresel range organrcs were detected in these samples. See Appendix 
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D. Table 4 for analytical results. 

3.4 PIPING INSTALLATION, RE-ROUTING, AND REPAIR 

In an attempt to reduce the volume of water flowing into the east and west sumps. a smoke test was 
performed to pinpoint the location of the additional water flowing into the sumps. As a result of the 
smoke test, the roof drains of Building 146 were re-routed to flow over the adjacent hillside and broken 
sewer lines were repaired. 

3.4.1 Smoke Test 

A smoke test was conducted on June 17, 1996 to identify the source of the contaminated water 
accumulating in the sumps. The test showed that a portion of the water was flowing from A 4” vitrified 
clay tile sewer pipe running down the center of the building for the purpose of draining floor drains, pipe 
along both sides of the building foundation beneath the loading dock platform which serve to dram roof 
drains and interior floor drains, and. These lines were inadvertently referred to as French Drains. All 
these lines drained to the East and roof drains. The smoke test also revealed a broken sewer line that 
allowed flow into the inlet pipe of the west sump. However, more water was entering the sumps than 
could be accounted for, and no definitive source for the contaminated water could be determined. 
Photographs of the smoke test are included in Appendix C. pages C-4 through C-6, and C-8. 

3.4.2 West Sump Sewer Line 

The broken section of the sewer, which allowed water to enter the west sump inlet, was excavated and 
satisfactorily repaired in July 1996. Photographs of the broken sewer line excavation and repair are 
included in Appendix C, pages C-8 through C-15. 

3.4.3 Re-routing of Building Roof Drains 

To reduce the flow of water entering the east and west sump, the existing Building 146 roof drains 
connectmg to the storm sewer system were temporarily disconnected at the top of the vertical pipes and 
re-routed to discharge onto the ground. Subsequently, the tops of the vertical pipes were reconnected 
and a new PVC manifold pipe was added inside the dock. The new roof drain system was routed to the 
east and to the west of Building 146 with the discharge points over the adjacent hillsides. Rock rip-rap 
was placed at the outlets to the system on both the east and west ends to prevent erosion. See Figure 
3.2 for the new piping layout. 

3.4.4 Floor Drain Abandonment 

To reduce the possibility of future contamination of the east and west sumps. the existing floor drains 
from within Building 146 were abandoned in place. The grates were removed, NSWC Crane personnel 
drilled out the floor drains, and sampled the material underneath. Results of NSWC Crane samples are 
provided in Appendix D. After sampling, the drains and the drain piping system were plugged with non- 
shrink grout. This action stopped any water from entering the sumps due to spills or operations within 
the building. 

3.4.5 Sump Pump Installation 

Since groundwater and local runoff from precipitation could stilt accumulate within the east and west 
sumps, sump pumps were installed. One Hydromatic 3 horse power submersible pump was placed in 
each sump. The pumps were connected to PVC piping that was routed to an adjacent sanitary sewer 
manhole. The pumps were set to turn on when the water level in the sumps reached an elevation of 
approximately 2.5 feet above the outlet piping. See Figure 3.2 for sump pump configuration. This new 
pipmg and drain system eliminated the need for the air stripper unit. The air stripper unit was 
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decommissioned on September 26, 1997. The unit was dismantled and given to the facility. 

3.4.6 Excavated Soil 

During the excavation of the new roof drain lines and sump pump discharge lines. soil was stockpiled for 
reuse as backfill. It was identified that this soil could possibly contain PCBs. Two samples (16/WPOi, 
16NvPO2) of the excavated material ware collected on September 24, 1997 and analyzed for VOCs, 
explosives, polychlorinated biphenyls (PCBs), and U.S. EPA Appendix IX metals by CEC. These 
samples indicated the presence of PCBs in the soil. Data for these two samples are included in 
Appendix D. 

The concentrations of PCBs within the soil samples were found to be 20 ppm and 0.014 ppm, 
respectively. These results are less than the TSCA regulated levels of 50 ppm but higher than the TSCA 
clean-up criteria of 1 ppm for sites that do not have certification letters explaining where and how the 
PCBs were disbursed. A work plan was developed by MK to dispose of this soil [MK. 19981. The 
contaminated soil was disposed of in two truckloads to Wayne Disposal, Inc. in Belleville. MI. on April 3 
and April 6. 1998. A total of 42.93 tons of soil was hauled to the Wayne facility. Waste characterization 
reports, manifests, weigh tags, and permits for this disposal are included in Appendix E. 

3.5 SITE RESTORATION AND DECONTAMINATION 

After Navy concurrence to discontinue use of the air stripper was received, the unit was dismantled and 
turned over to the NSWC Public Works Department. The skid and surrounding area were 
decontaminated and the skid was removed. The Navy Resident Officer In Charge of Construction 
(ROICC) performed a final inspection and the work performed was deemed acceptable. A copy of the 
final inspection certification is included in Appendix A. 
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6 Soil Boring Location 

FIGURE 3-l 
SOIL BORING LOCATIONS 
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FIGURE 3-2 
REWORKED DRAINS AT BUILDING 146 
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4.0 
FIELD AND LABORATORY DATA QUALITY CONTROL 

4.1 DATA QUALITY CONTROL AIR STRIPPER SAMPLES 

The data from samples collected by MK during the installation of the air stripper and subsequent 
monitoring of the sumps at the Cast High Explosive/Incinerator Building 146 have been reviewed to 
ensure the data quality objectives were achieved. Additional samples were collected by NSWC Crane 
personnel, copies of the results are included in Appendix D for Information, however, this QC review 
does not include the additional samples collected by NSWC Crane personnel. The data was verified 
and compared with field and laboratory quality control (QC) sample data to assess the data’s usability for 
supporting closure decisions. The results of this data verification are presented in this section. 

The data was verified by reviewing chain-of-custody forms, sample preservation records, analytical 
holding time, requested turnaround times, sample data in comparison to QC data, and reporting 
requirements, A summary of the samples collected and methods of analysis are shown in Table 2 in 
Appendix D. All samples were analyzed for VOCs by Contract Laboratory Program (CLP) Statement of 
Work (SOW) OLM03.1. A number of samples were also analyzed for metals, diesel range organic% and 
volatiles by methods SW846(6010), SW846(8015). and SW846(8010). respectively. 

Most samples (97%) were received by the laboratory in good condition (i.e., there were no broken 
containers) and at a recorded temperature of 4°C f 2°C or below. In three instances, samples were not 
analyzed because they were not received at acceptable temperatures, or had illegible sample labels. 
Samples were resampled in these instances. 

4.1.1 Field Quality Control 

Analytical results for the trip blanks, field blanks, equipment rinsates, and field duplicates were evaluated 
to identify potential sources of error introduced during sampling, transportation, and storage. 

A trip blank was sent in each cooler of samples and analyzed for volatile organic compounds to evaluate 
the potential for cross-contamination during shipping to the laboratory. The trip blank was received from 
the laboratory in a sealed container containing organic-free water, held intact at the site, and shipped 
back to the laboratory with the samples. Low level acetone and methylene chloride were found in 
several of the trip blanks. Acetone and methylene chloride are common laboratory solvents and are 
often found at low background levels at many laboratories. These levels were similar to the levels found 
in the corresponding laboratory method blanks and are likely attributable to laboratory background 
levels. Trip blank results are summarized in Table 3 in Appendix D. 

A field blank sample was evaluated to identify any sources of contamination in the rinse water and/or 
general atmospheric conditions in the field. Water (from the same source used for sampling equipment 
decontamination) was poured into appropriate sample containers containing sample preservative as 
required to verify the water source. There were low concentrations of chloroform and 
bromodichloromethane in the field blank. These two compounds are commonly found in municipal 
water and are by-products of the chlorination treatment process. The low concentrations found in the 
water blanks were not duplicated in the field samples and therefore show no impact on the field sample 
results. 

The equipment rinsate blanks were collected by rinsing decontaminated sampling equipment with 
deionized water, collecting the rinse water in appropriate sample containers, adding any sample 
preservative required by the analytical method, and then submitting the rinse water for analysis. Results 
are used to evaluate the effectiveness of decontamination procedures in preventing sample cross- 
contamination. Low level concentrations of chloroform and bromodichloromethane were found in the 
rinse blank. This concentration found is likely attributable to the water used in decontamination since 
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previous levels of these compounds were also found in the field blank. Based upon these results, it is 
felt that cross-contamination of the samples through sampling equipment is not a potential concern for 
the samples collected. 

4.1.2 Laboratory Quality Control 

The laboratory performed method blank, sample matrix spikes (MS), sample matrix spike duplicates 
(MSD). surrogates, and laboratory control samples (LCS) analyses to evaluate laboratory accuracy and 
precision. 

Laboratory method blanks were prepared and analyzed with the samples in order to evaluate potential 
target compounds or interferences from laboratory glassware, reagents and/or solvents used in the 
preparation and analysis of samples. Some of the laboratory method blanks showed the presence of 
acetone and methylene chloride at low levels. Acetone and methylene chloride are commonly used 
laboratory solvents and are often present at low levels in analytical laboratories. 

The LCS is a sample prepared in the laboratory consisting of clean water spiked with known amounts of 
standard analytes which is processed through the same preparation as field samples. The percent 
recoveries in the LCS gives an indication of analysis accuracy in a clean matrix. The LCS results were 
acceptable for all of the analytes associated with these samples. 

Sample MSlMSD are field samples which have been spiked with a known amount of target analytes and 
processed through the preparation and analysis with the field samples. Evaluation of the spike 
recoveries, and the variability between the MS and MSD, gives an indication of analysis accuracy and 
precision in the sample matrix. MSIMSD accuracy and precision can be affected by concentrations of 
both target and non-target compounds present in the original field sample, as well as the matrix of the 
sample itself. Percent recoveries for most sets of MSlMSD analyses were acceptable, except for l,l- 
dichloroethylene which was slightly low in three of the sixty-three analytical batches. Matrix spike 
recoveries for 1 ,I-dichloroethylene in the three batches were between 46% and 66%. The 
corresponding LCS accuracy results were acceptable for the three analytical batches and all other 
spiked compounds were within acceptable limits. There were no concentrations above the level of 
quantitation for l,l-dichloroethylene in any of these three lots, and therefore, based upon the results of 
the LCS. surrogates, and other spike compound, it is felt that this data is acceptable. 

Surrogate spikes are known amounts of non-target compounds which are spiked into all samples prior to 
sample preparation in order to evaluate the efficiency of the sample preparation and analysis. Surrogate 
recoveries were acceptable. 

The data is felt to be acceptable to support the monitoring of the contaminated sumps at this site. The 
QC data demonstrate acceptable accuracy and precision when compared to the data quality objectives, 
and therefore should be considered usable to support closure decisions. 

4.2 DATA QUALITY CONTROL GEOPROBE SAMPLES 

The data from Geoprobe soil samples collected in the Cast High Explosive/Incinerator Building 146 area 
have also been reviewed to ensure the data quality objectives were achieved. The data was verified 
and compared with field and laboratory quality control (QC) sample data to assess the data’s usability for 
supporting closure decisions. The results of this data verification are presented in this section. 

The data was verified in the same manner as was the water samples’ data. A summary of the data 
obtained from these samples is presented in Table 5 in Appendix D. All samples were analyzed for 
VOCs by CLP SOW OLM03.1. Three samples were additionally analyzed for diesel range organics by 
method SW-846 8015. 

All samples were received by the laboratory in good condition and at an acceptable recorded 
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temperature of 2% 

4.2.1 Field Quality Control 

Analytical results for the trip blanks, field blanks, and equipment rinsates were evaluated to identify 
potential sources of error introduced during sampling, transportation, and storage. See section 4.1.1 for 
descriptions of these QC sample types. 

A trip blank was sent in the cooler with the samples and analyzed for VOCs to evaluate the potential for 
cross-contamination during shipment to the laboratory. No target analytes were detected above the 
reporting limit in the trip blank. 

Results from two field blanks and two rinse blanks were evaluated. Low-level concentrations, between 1 
and 17 parts per billion (ppb), of bromodichloromethane and chloroform were detected in the field blanks 
and/or the rinse blanks. These two compounds are commonly found in municipal water and are by- 
products of the chlorination treatment process. The low concentrations found in the water blanks were 
not duplicated in the field samples and therefore show no impact on the field sample results. Low-level 
concentrations of diesel range organics were detected below the reporting limit of 1 part per million 
(ppm) in both field blanks and rinse blanks, at levels similar to the background level detected in the 
corresponding method blank. Therefore, field data is not adversely impacted. Acetone was detected in 
one field blank, and in both rinse blanks, at levels between 18 and 27 ppb. Corresponding field samples 
show concentrations of acetone between 28 and 2400 ppb. Based on non-detection of acetone in 
method blanks, these levels are not necessarily attributed to laboratory background levels. 

4.2.2 Laboratory Quality Control 

The laboratory performed method blank, MSIMSD, surrogate spikes, and LCS analyses in order to 
evaluate laboratory accuracy and precision. See section 4.1.2 for descriptions of these C!C sample 
types. 

Laboratory method blanks analyzed for volatile compounds did not indicate the presence of any target 
analytes, either above or below the reporting limits. Laboratory method blanks analyzed for diesel range 
organics showed low-level concentrations estimated below the reporting limits, and similar to levels 
estimated in corresponding field samples and field quality control samples. For this reason, background 
levels of DRO in the laboratory may contribute to positive DRO concentrations reported for this round of 
sampling. 

LCS and surrogate spike recoveries were acceptable for all spiked analytes. 

MS/MSD recoveries, and precision between recoveries, were acceptable for all spiked target analytes 

4.3 DATA QUALITY CONTROL WASTE PILE SAMPLES 

The data from waste pile samples collected in the Cast High Explosive/Incinerator Building 146 area has 
been reviewed to ensure the data quality objectives were achieved. The data was verified and 
compared with field and laboratory quality control (QC) sample data to assess the data’s usability for 
supporting disposal characterization. The results of this data verification are presented in this section. 

The data was verified in the same manner as was the water samples’ data. A summary of the data 
obtained from these samples is presented in Table 5 in Appendix D. All samples were analyzed for 
PCBs. U.S. EPA Appendix IX list metals, explosives, and trichloroethylene by SW-846 methods 8081, 
6010/7470. 8330, and 8260. respectively. In addition, these two samples were analyzed for TCLP lead 
using the SW-846 prep method 1311, and the analysis method SW6010. 
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All samples were received by the laboratory in good condition and at an acceptable recorded 
temperature of 2OC. 

4.3.1 Field Quality Control 

Because these samples were used to characterize a waste pile for disposal, no field quality control 
samples were collected with these field samples. 

4.3.2 Laboratory Quality Control 

The laboratory performed method blank, MSIMSD, surrogate spikes, and LCS analyses in order to 
evaluate laboratory accuracy and precision. See section 4.1.2 for descriptions of these QC sample 
types. 

With two exceptions, laboratory method blanks analyzed with these disposal samples did not indicate 
the presence of any target analytes above the reporting limits. Total lead was detected at .472 mglkg in 
the metals preparation blank. However, because lead was reported in the field samples at levels at least 
twenty times greater than this background amount. the analysis of the field samples is not adversely 
impacted. The method blank analyzed with the explosives sample fractions indicated the presence of 
135TNB below the reporting limit. Corresponding field samples have been flagged with a “8” code by 
the laboratory. The levels of 135TNB in the waste pile samples were similar to the levels found in the 
corresponding laboratory method blank and are likely attributable to laboratory contamination. 

Surrogate spike recoveries were acceptable for all spiked analytes. Although PCB surrogates were 
outside of laboratory criteria for 16/WPOl, this was due to dilution necessary to bring target analytes into 
calibration range, and does not adversely affect data as reported. 

LCS recoveries were acceptable for all spiked target analytes 

MSlMSD recoveries, and precision between recoveries, were acceptable for the majority of spiked target 
analytes. Exceptions include antimony and several of the explosive compounds, Antimony showed 
recoveries of 30.9% and 29.3%. although it had an acceptable recovery in the post-digest spiked 
sample; for this reason, antimony was flagged with an “N” code by the laboratory, indicating the 
presence of a matrix-related interference. Although RDX, 2ADNT, 4ADNT, 2NT, 3NT. and 4NT showed 
high recoveries in the explosive MS and MSD. sample data is not adversely affected because none of 
these analytes were detected above the reporting limits. 

Replicate samples were performed for both the total metals analysis and for the TCLP lead analysis, and 
precision was acceptable for the majority of analytes. Zinc showed a result of 36.7 relative percent 
difference (RPD), and for this reason, zinc was flagged with a “*” code by the laboratory, indicating a 
non-homogenous sample matrix. Zinc was also flagged with an “E” code by the laboratory, indicating 
that the values should be considered estimated due to a chemical or physical interference. This “E” flag 
is the result of an RPD outside of laboratory criteria between the sample and its serial dilution. 

With few qualifications, the QC data demonstrate acceptable accuracy and precision when compared to 
the data quality objectives, Therefore, the data is considered acceptable to support the characterization 
of the waste pile for disposal. 
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5.0 
SUMMARY AND CONCLUSIONS 

MK collected characterization samples from the sumps associated with the Cast High 
Explosive/Incinerator Building 146 area (SWMU 16/16). The results indicated that water draining into 
both the east and west sumps at Building 146 contained trichloroethylene. An air stripper was 
purchased and installed to treat this water. The unit treated 900,425 gallons of water from May 1996 to 
September 1997. Upon completion of treatment, the air stripper was dismantled and turned over to the 
Navy. 

To further characterize the site, Geoprobe soils samples were collected from areas west of Building 146. 
near the west sump, and along a steam line running from the boiler room to Building 146. Soil samples 
obtained from the investigation were tested for TCE contamination. The analysis revealed that levels of 
TCE in the soil was not detected. The detection limits for the Geoprobe soil samples have been dry 
weight corrected to account for the moisture present in the samples. 

A smoke test was conducted on June 17, 1996 to identify the source of the contaminated water 
accumulating in the sump% The test showed that a portion of the water was flowing from tile running 
underneath Building 146. floor drains from within Building 146. and roof drains. The smoke test also 
revealed a broken sewer line that connected to the inlet of the west sump. No definitive source for the 
contaminated water could be determined. 

To reduce the flow of water entering the east and west sump, the existing Building 146 roof drains 
connecting to the sumps were disconnected and re-routed. To reduce the possibility of future 
contamination of the east and west sumps. the existing floor drains from within Building 146 were 
abandoned in place. New piping was installed in August and September of 1997, connecting the east 
and west sumps directly to the sanitary sewer system. As a result of this, the air stripper was no longer 
needed and was shut down and dismantled on September 26, 1997. The air stripper unit was then 
turned over to the Navy. 

Soil excavated during installation of the new piping was sampled in September 1997 and found to 
contain low levels of PCBs. This contaminated soil was shipped to an off-site disposal facility for 
treatment in April 1996. 

Based on the performance of the air stripper unit, the Geoprobe soil sampling event, the re-work of the 
existing drainage system, the sampling and analytical results, and the NSWC Crane acceptance of the 
physical work. the work performed at SWMU 16/16 under Delivery Order #0027 meets the requirements 
and objectives of the Interim Measures Cleanup Activities, However, further site investigations is 
warranted in the future to pinpoint the exact location of the TCE and PCB contamination. Also further 
investigation along the hillside adjacent to the west sump is warranted based on overflows that occurred 
before and during the air stripper operations. 
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APPROVALS, PERMITS AND REGULATORY INFORMATION 

IDEM Permit Approval No. 2493 ................................................... 4 pages 
FinallnspectionandAcceptance...................................................3page s 
Notice of Appeal Rights .......................................................... 1 pages 
Statement of Work for Drain Rework ............................................... 5 pages 
Memorandum, Permit for Air Stripper Operation ....................................... 1 pages 
Authorization to Proceed with Smoke Test ........................................... 1 pages 
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INDIANADEPARTMENTOFENVIRONMENTALMANAGEMENT 
We makeIndiana a cleaner, healthier place to Live 

Kathy Presser 

VIA CERTIFlED MAIL 2 411 047 179 

Commander 
Code 095, NAVSURFWARCENDIV 
300 Highway 361 
Crane, Indiana 47522-5001 

Dear Applicant: 

Re: 327 LAC Article 3 Construction 
Permit Application 
Plans and Specifications for 
El46 Air Stripper 
Naval Surface Warfare Center 
Permit Approval No. 2493 
Crane, Indiana 

The application, plans and specifications, and supporting documents for the 
above-referenced project have been reviewed and processed in accordance with rules 
adopted under 327 IAC Article 3. Enclosed is the Construction Permit (Approval 
No. 2493). which applies to the construction of the above-referenced proposed water 
pollution treamrent/control facility to be located at B-146 at Crane Division, Naval 
Surface Warfare Center in Crane, Indiana. 

Piease review the ecc!osed permit carefully and become familiar with its terms 
and conditions. In addition, it is imperative that the applicant, consuiting 
architect/engineer (A/E), inspector, and contractor are aware of these terms and 
conditions. 

It should be noted that any person affected or aggrieved by the agency’s 
decision in authorizing the construction of the above-referenced facility~may. within 
fifteen (15) days from date of mailing, appeal by filing a request with the Office of 
Environmental Adjudication for an adjudicatory hearing in ‘accordance with IC 4-21.5- 
37 and IC 13-7-10-2.5. The procedure for appeal is outlined in more detail in Part 
III of the attached construction permit- 

. 

Plans and specifications were prepared by Morris Knudsen Corporation, and 
submitted for review on April 26, 1996. 
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WATER POLLUTION TREATMENT/CONTROL FACILITY DESCRIPTION 

Presently, the wastewater that is being treated is comprised of vadose zone 
ground water and rain water runoff that is flowing into an old settling basin located 
near Building 146. As a condition of the corrective action plan in their RCRA Part 
B Permit. Naval Surface Warfare Center is required to make an environmental 
assessment of this area In performing the assessmenr. it was discovered that the 
water which 50~s into the basin contains ttichloroethylene in concentrations from 
50 ppb up to 1,200 ppb. 

In order to ensure that hazardous water is not discharged to the environmen& 
Crane Division, Naval Surface Warfare Center proposed to mstall a TurboTray Low 
Profile Air Stripper in the referenced project to strip the uichloroethylene from the 
water. The treated water will then be discharged to the Naval Surface Warfare 
Center’s existing sanitary sewer system. 

CONDITIONS AND LIMITATIONS TO THE AUTI-IORIZATION FOR 
c 

During the period beginning on the effective date of this permit and extending 
until the expiration date, the permittee is authorized to construct the above described 
water poIlution treatment/control facility. Such consmction shaIl conform to a5 
provisions of State Rule 327 IX Article 3 and the following specific provisions: 

PART I 

SPECIFIC CONDITIONS AND LIMITATIONS TO THE CONSTRUCTION PERMIT 

Unless specific authorization is otherwise provided under the permit, the 
permittee shall comply with the following conditions: 

1. All local permits shall be obtained before construction is begun on this 
project 

2. If pollution or nuisance conditions are created, immediate corrective 
action will be taken by the permittee. 

3. Plans for construcuon in a floodway must be submitted to.the 
Department of Natural Resources for consideration of approval prior to 
the start of construction. 

4. Additional treatment facilities will be installed if the proposed facilities 
fail to provide adequate control or if necessary for compliance with 
more stringent Federal or State pretreatment standards or requirements 
promulgated subsequent to the date of this approval. 

.‘L .  

- .  
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PART LI 

GENERAL CONDITIONS 

1. No significant or material changes in the scope of the plans or construction of 
this project shall be made unless the following provisions are met: 

a Request for permit modification is made 60 days in advance of the 
proposed significant or material changes in the scope of the plans or 
constructioa; 

b. Submit a detailed statement of such proposed changes; 

C. Submit revised plans and specifications including a revised design 
summary; and 

d. Obtain a revised construction permit from this agency. 

2. This permit may be modified, suspended, or revoked for cause including, but 
not limited to the following: 

a. Violation of any term or conditions of this permit; 

b. Obtaining this permit by misrepresentation or failure to disclose fully ah 
relevant facts. 

3. Nothing herein shall be construed as guaranteeing that the proposed water 
pollution treatment/control facility shall meet standards, limitations or 
requirements of this or any other agency of state or federal govemmenL as this 
agency has no direct control over the actual construction and/or operation of 
the proposed project. 



Any questions concerning this permit may be addressed to Mr. Levy Soliven, of 
our s&T, at 317/232-8658. Legal questions or questions concerning appeal procedures 
should be addressed to the Office of Legal Counsel. at 3171232~8493. 

Sincerely, 

Kenneth A Lee, Chief 
Facility Construction Section 
O&e of Water Managemenr 

IS/cd 
Project No. F-8788 
Enclosures 
cc: Martin County Health Department 

Martin County Commissioner 
Morris Knudsen Corporation 
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SOUTHDIV ERAC h\l,s! 2 l 
CRANE DIVISION NSWC -’ 

,q &wQ 

WSMrlTAt NO 

97-4324-611 

November 14. 1997 

WORK OROER NO 

4324-0009-007-30 

Mr. Brent Robertson 
Officer in Charge of Construction (ROICC) 
Crane Division, NSWC Bldg. 2516 
Crane, IN 47552 

FOR STATUS NOTFD 
F, 3R: 

TRANSMITTED HEREWITH 

Ii 
REVIEW AND COMMENT 
APPROVAL 
RECORD 
INFORMATION 

REVIEWED A 
REVIEWED AS NOTED - RESUBMIT B 

NOT REVIEWED - RESUBMIT C 
FOR INFORMATION D 

REFERENCES 
ITEM 

Cast High Final Inspection/Acceptance w/Manuals 
EQUIPMENTNO 

ITEM QUANTITY 

1 1 

TITLE/DESCRIPTION 

Please SIGN and return the attached Final Inspection and Acceptance of Cast 
High Pope Rerouting Memo dated October 24, 1997. 

2 6 Also attached is: Stripper Manual, Pump Manual for Stripper, Sump Pump manual, 
Control Box/Alarm Manual, Electrical Data, and As-Builts drawings/specs. 

File: 11.074.F (T/L) 
17.090.03.F 

By ur-dd 
NI\ME Dave Beall 

TITLE 

Project Manager 
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MORRISON KNUDSEN CORPORATION 

MEMO 
To: 
From: 
Subject: 

Date: 
Correspondence No.: 

File 
Dave Beall 
Final Inspection and Acceptance of Cast High Pipe 
Rerouting 
October 24, 1997 
219 

The final inspection for the Cast High Pipe Rerouting for the physical work completed at Bldg. 
146 was conducted on 10/24/97. The completed physical work was accepted by the ROICC on 
10/24/97 establishing the beneficial date. 

MORRISON KNUDSEN CORPORATION 

cc: PM0 ROICC EPD 
File: 11.020.F 17.090.03.F 
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ld1Y 0 7 1996 

.‘+ -  

The Indiana Department of Environmental Management is notifying 

you of the Commissioner’s decision regarding the issuance of the attached 

permit. This is being don: because the applicant fo: the permit !isted vou as 

a person or party who may be potentially affected by the issuance of the 

permit. 

Indiana law gives potentially affected persons or parties certain appeal 

rights. These appeal rights, including the required time limitation and 

procedures for exercising them, are set out in more detail in the cover letter 

and Part III of the permit. 

Please read the foregoing information carefully so that you may 

become aware of your rights in this matter. 

-. 
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Naval Surface Wm...c Center, CRne, Indiana 
Job Order Connact Number N68950-95-D-0030 

May 27,1997 

PROJECT TITLE - Rework Drains at Bldg. 146 

TASK ORDER NUMBER - 0028 

STATUS OF THIS WORK STATEMENT - Preliminary ( Prior to Negotiations) 

1.1 This task order sets forth the effort for the JOC Contractor to reroute . . 
existing roof drains;++ 
~t&-H+zmtd+~ra~ iDStall 2 each new 

sump pumps and all other work tasks depicted on PW Drawing No. 6523. 

1.2 The following attached drawings/exhibits apply to this task order: 

PW Drawing No. 6523 
Exhibit “A” - Quick Connect Hose couplings 

1.3 All operation practices of the Contractor, workmanship, materials, equipment 
and articles used in the performance of the work hereunder, shall be in accordance 
with the Job Order Contract No. 68950-D-0030, prevailing industry standards and 
the Naval Facilities Engineering Command Guide Specifications (NFGS). 

1.4 All demoed items shall become property of the contractor unless othenvise 
specified. 

2.1 On the east and west side of Bldg. 146, the contractor shall disconnect the 
existing downspouts from the vertical sheetmetal downspouts and reconnect them to 
the existing Cast Iron downspouts. Abandon the existing sheetmetal downspouts in 
place. The existing C.I. downspouts shall be disconnected from the existing C.I. 
horizontal run under the concrete dock (abandon in place) and reconnected to a new 
6” Schedule 40, PVC main as depicted on PW Drawing 6523. This new 6’: PVC main 
shall be anchored to the existing concrete structure underneath the 
manufacturer’s recommendations. 

1 of3 



. 2.2 Each new 6” Schedb.e 40 PVC main shall be sloped to a DC.* 8” schedule 40 
. PVC main (2 each) which drains to the ground surface as depicted on PW drawing 

No. 6523. Provide 1 CY of RipRap at each location. 

2.3 The contractor shall install a new sump pump in sump pit no. 1 and install a new 
PVC main to Manhole No. 181 as depicted on the Sump pump detail on PW Drawing 
No. 6523. This will require demolition of existing asphalt and patching with new. 

2.4 The contractor shall install a new sump pump in sump pit no. 2 and tie the 
emuent side into the existing force main running to Manhole No. 188 as depicted on 
PW Drawing No. 6523. 

2.5 The government will clean the existing sump pits. The contractor shall abandon 
the existing sump outlet pipes in place and plug each below grade with a non shrink 

2.6 On the north end of building 169 the contractor shall replace the existing floor 
drain in the steam pit with a new floor drain wl cleanout & trap. Install a new 3” 
schedule 40 PVC drain pipe from the floor drain to Manhole No. 181. This will 

2.7 Contractor shall seed and mulch any bare earth area after excavation. 

2.8 Contractor shall concrete grout exist floor drains in Bldg. 146. 

2.9 Contractor shall install a McMaster Carr or equal A adapter, C coupler, and 
dust cap as described in note no. 14 of PW Drawing No. 6523. 

3.1 Submittals reauired: 
Sump Pump 
Sump Pump mechanical/electrical controls 
Floor drain w/cleanout & trap 

3.2 Environmental concerns: 
Remove temporary plugs on the sump discharge and permanently patch to prevent 
waters from flowing into the nearby streams. 

3.3 Use of Division 1 items: 
Surveying shall be performed to insure proper drain pipe slope. 

3.4 Assumptions: 
Existing asphalt thickness does not exceed is 6 inches. 

3.5 Soecial Ouality Control Requirements: 
None 

2of3 
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* . . 

None 

Contractor shall veriry all quantities listed herein, prior to task order award. 

t award point of contacts: 
Unknown at this time 

3of3 
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Dw Discon. 
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Instant-Lok Couplings 

,ct Couplings 
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MEMORANDUM 

HE!cm? 
MAY 0 2 1996 

MK-CW 
May 2, 1996 

From: 095 10 
To: OICC (Brent Robertson) 

Subj: Permit for Air Stripper Operation 

1. At 1600 hours on May 1, 1996, the U.S. EPA notified our office that the construction 
permit from the Water Management Office at the Indiana Department of Environmental 
Management had signed the construction permit for the air stripper located at Building 146. 
Furthermore, the permit will be in the mail today, and as long as the permit is in the mail, 
we can begin operating the air stripper. 
the air stripper. 

Therefore, we have permission to begin operation of 
Since the sump is approximately half full, Morrison Knudsen should begin 

operating the air stripper as soon as the roll-off boxes are removed from the site. If 
however, there is a delay in removing the roll-offs, then MK should either move the roll- 
offs, or temporarily plumb the air stripper to begin operation today. It is imperative that the 
air stripper begin operation as soon as possible to avoid further water management issues and 
possible sump overflow. 

2. NAVSURFWARCENDIV Crane point of contact is Mr. Thomas J. Brent, Code 09510, 
te!ephone 812-854-6160. 

copy to: 
MK (Steve Dow 

.-. 



JIJL 09 1996 
\$fK<m 

Morrison Knudsen Corporation 
2420 Mall Drive 
Corporate Square 1 Suite 211 
North Charleston, SC 29406 

I 5090 I? 7:' “: : 'gI2F ?! 
Code 18011 

'-7.. # c i? p f3 
28 June 96 

%" : , . 

Subj: CONTRACT N62467-93-D-1106, DELIVERY ORDER 27, RESPONSE 
ACTION CONTRACT, NSWC CRANE, IN 

Gentlemen: 

This letter is to serve as technical direction for the following 
actions for SWMU 16/16 that have been verbally directed by the NTR: 

Take the necessary action to have a smoke test conducted to 
determine drain pipes to the east and west sumps. 

Take the necessary action to have a fuel tank (UST) sampled and 
analyzed for VOC's. 

Take the necessary action to have water pumped from the east sump 
to the west sump using portable pumps and hose. 

Take the necessary action to investigate potential cross connection 
of the storm sewer and drain pipe to the west sump. 

You shall proceed promptly with the performance of this technical 
direction. You are to provide a budgetary impact of this direction 
to the Contracting Officer within 5 days of its issuance. If in 
your opinion, this direction falls within any of the categories 
defined in paragraph (b) of clause G8, Technical Direction, of your 
contract, you shall promptly notify the Contracting Officer in 
writing. You shall take no action until the Contracting Officer 
has issued a modification to the delivery order or otherwise 
resolved the issue. 

,' 
.If you have any questions, contact Jimmy Jones, Code 18011, at 803- 
820-5544 or DSN 583-5544. 

J. F 
COTR 

copy to: 
Code 0232 
Code 1864 
Code 0514 
Brent Rober e 



NSWC CRANE 
SWMU 16116 
Interim Measures Report Addendum 

APPENDIX B 

AIR STRIPPER DRAWINGS 

B-1 06/13/99 



AIR STRIPPER DRAWINGS 

As-Built Drawings and Manuals 115 pages 
Hydromatic Pump Manuals for Sumps 23 pages 

NSWC CRANE 
SWMU 16116 
Interim Measures Report Addendum B-2 06/l 3199 

..- .~_ _---. ---._. --._. 





SYSTEMACCEPTANCEPROCEDURE 

JOB NUMBER: 76 7203 CUSTOMER: /WXWs;A- KWbstql 

1.0 SYSTEM DESIGN 

1.1 PROZESSFL~PERP&lD . .._..__.._______.... -----AL--- --Tc&sL- A!z- 
1.2 ITEMS LABELED PER P&ID (VALVES, GAUGES.TANKS. 

8 INFLUENT/EFFLUENT PIPES, WATER/AIR ETC) ~~~~L.--- --czaK-- AT 
1.3 CONTROL LOGICVERIFIED AS PER LOGIC DFlAWlNG ~dL.-. .s?ziBL- -5kL 
1.4 COMPONENTS PER MATERIALS LIST VOLTS, PHASE 

HP, FRAMETYPE . . . . . . . . . . . . . . . . . . . . . . . . . . --AL-- .3izeE-- s2L- 
1.5 CONTROL PANELS LABEUED PER LADDER DWG. J -L?Eac-- &a.- 
1.6 TERMINAL BLOCKS, MOTOR STARTER, 8 

CGNTACTORS LABELED 

2.0 PHYSICAL 

21 ADECUAlE BRACES INSTALLED . . . . . . . . 

2.2 PIPING ORIENTATION PER LAYOUT DRAWING 

WSMDPEFtlMETERCi-EAR . . . . . . . . . . . . . . . . . . . . . . . . . . . 

24TPAY ALIGNMENT MARKS . . . . . . . . ..I . . . . . . . . . . . . . . 

25ToUCHUPPAINT~MPLE’i-E . . . . . . . . . . .._.._...... 

26 NAMEPLATE ATTACHED . . . . . . . . . . . . . . . . . . . . 

2.7 SERIAL NUMBER STAMPED ON SKlD @STANCHION 

2.8 SERIAL NUMBERS RECORDED . . . . . . .._...__.............. 

-i- -----__ 

J-- 
-d!I.L- 

J -----___ 
/ ------ 
/ ------ 

3.0 SYSTEM FINAL TEST 

3.1 ELEClFtICAL POWER AND CON-IROLS PER WRING 

DIAGRAMS -dL--- -a- A&-L 

3.2 CORRECT RANGE FOR INSlRUMENT READINGS ----L-_ --&f@r-- -da- 
3.3 MOTOR ROTATION/MECH MOVEMENT CORRECT 

(AMP MEIERS, CFM INDICATORS, PRESSURE GAUGES, 

TEMPEPATURE GAUGES ECT.) ----L--- -x-- -&kc 
3.4 AL!. CONTROLS CHECKED FOR CORRECT OPEPATlON ---L--- -4i%sc- -b&z- 

3.5 SYSTEM SHUTDOWN VIA EACH FAILSAFE SENSOR.. J -AJB!L- &&.- 
3.6 PUMP CONTROLLERS CYCLING PUMPS CORRECTLY -tL---- -J2Y#c-- &j%L 

3.7 ALL FAILSAFE SENSORS RECXINNECI-ED AFTER TEST..-- IL---- *- -&- 

QCSHEET V 1.2 03/2Z95 
NEPCCO FORM #SYSAP07-01-02 

_ _. ._... . 



NEPCCO QUALllY/CUENT SATlSFACTlON SUFlVEY 

CLIENT INFORMATION IPROJECT tNFoRh4AnoN 
I 

Client Company 

Client Contact 

Address 

Pho”e# ( ) Zip 
I 

Project No. 

Prdject Name 

Project Size $ 

System Description 

NEPCCO INFORMAnON 
Date of Sulvey 

Project Manager 

INTRODUCnON 

NEPCCO is committed to maintaining and continually improving the quality of the products and set-vices we 
offer. We define quality as meeting client requirements. Therefore. the best measure of our performance 
is our clients’ level of satisfaction. 

We would like to ask you to help us by answering a few short questions that rate our performance on a scale of 
1 to 5. A rating of ‘1’ indicates totally unsatisfactory perf&mance. a ‘3’ is acceptable, and a “5” means 
outstanding. 

RATING SCORE 
1 On this scale of 1 to 5. how well has NEPCCO communicated 1 2 3 4 5 

our overall capabilities to you? 
2 How would you rate the timeliness of our responses to (1 2 3 4 5 

your telecons or requests for information? 
3 How well have we met your requirements in providing 11 2 3 4 5 

specified performance? 
4 How well did we do in meeting your schedule requirements? 1 1 2 3 4 5 

5 
I 

After initial startup. how do you rate our equipment reliability? 1 1 2 3 4 5 

1 customer 
I6 How do you rate the professional competence of our 1 2 3 4 5 

support staff? 

I’ What is your assessment of the percentage uptime 50% 60% 70% 80% 90% 100% 
our equipment has achieved? 

8 How well do NEPCCO’s system sizing sheets ease the 11 2 3 4 5 
process of requesting an equipment quotation? 

9 HOW well do our approval drawing packages meet II 2 3 4 5 
your requirements? 

10 How well do our invoices and billing procedures meet 11 2 3 4 5 
your requirements? 

12 How would the completeness of our services? you scope 11 2 3 4 5 

13 How do rate the the overall value of the products you 1 2 3 4 5 
and services provided to you by NEPCCO? 

(over) 



NEF’CCO QUALIWCLIENT SATISFACTION SURVEY 

I 
‘LOSING 

[hank you very much for your time. We very much appreciate your willingness lo help us. 
when appropriate: the issues raised will be addressed promptly. One of your managers will be 
:ontacting you) 

would like to ask one final question: What changes would you recommend that NEPCCO make 
0 improve its service to you? 

\gain. Thank you. Survey Conducted by: 

F 

v 

t 

‘OLLOWUP ACTtON 

Yhat and How: Distribution: 

Who: 

REVIEWER 

by When 

Signature Date: 

-------- --------- 
-------- -------___ 
------- ---------- 
---------- -------___ 
----__--- ------___ 
-------- ---------- 
-------- ---------- 
---------- ---------- 
-----_---- --------__ 
---------- ---------- 

-...--- 



pcco 

Welcome! 

Thank you for choosing NEPCCO as your equipment supplier. At NEPCCO, we 
are committed to developing outstanding.products that are easy to use; our goal 
is to significantly enhance your productivity. 

We are equally committed to providing you with the highest standard of service 
and support after you have purchased a NEPCCO product. We believe that the 
quality of our support and customer service is as important as the quality of our 
products 

Please don’t hesitate to let me know how we are doing. It is through your 
comments and suggestions that we learn how we can continue to improve our 
products and services. Our toll free Customer Support No. is 800-277-3279. 

We value you as a customer, and we want you to be as pleased with your 
NEPCCO product as we are in bringing it to you. 

Sincerely, 

Michael R. Studer 
Quality Assurance Manager 



pcco 

2140-100 N.E. 36th Ave., Ocala. FL 34470 
(904) 667-7462 l Fax: (904) 667-1320 

NEPCCO Standard Equbment Limited Warranty 

(a) NEPCCO. a Subsidiar{ of lnternatlonal Technology CorporatiOn. warrants that any Equipment whtch it 
manufactures wll be free !rorr! substantial defects in material and workmanship for a period of one (1) 
year from the date swh goods are delivered to a carrier by NEPCCO for shipment to the Customer. 

(b) The Customer agrees that the Ilability of NEPCCO hereunder shall be limited to replacing, repairtng, or 
issuing credit for. at NEPCCO’s discretion, acy Equipment which is returned FOB NEPCCO’s plant within 
the applicab!e term oi the warranty. provided that (i) upcn examination of the Equipment NEPCCO 
determines that the alleged defect ccnstitutes a substantia! defect, and (ii) the warranty made herein is 
not invalid pursuant to Section (a) hereof. For purposes hereof, a substantial defect shall mean any 
defect which praVentS the Equipmeni from operatiilg in accordance with NEPCCO’s published 
specifications. lo the event that NEPCCO determines that Equipment which is no longer manufactured by 
it contains a substantial defect and the warranty covering the defective equipment is not invalid 
pursuant to Section. In rx case is EquIpmen! to be returned by the Cus!omer without firs! obtaining a 
Return Authorization number from NEPCCO. Equipment which is repaired or replaced pursuant to this 
warranty shall continue to be warranted for the unexpired portion of the warranty term applicable to 
the Equipment so repairad or replaced. NEPCCO shall make the final determination as to the existence 
or cause of any alleged defect. 

, 

(c) The foregoing warranty shail not be valid (i) if the alleged defect is the result of abuse, misuse, 
accident. alteration. ceglect. 3r unauthorized repair; (ii) if NEPCCO requires installation of Equipment 
by specificaliy approved NEPCCO employee and such installation is not effected, or the Equipment is 
otherwise installed improperly. Any repair shall be deemed unauthorized unless it is made (i) by 
NEPCCO oi a duly authcrized agent of NEPCCO or (ii) wi:h tire written consent of NEPCCO. 

(d) The operating performance 01 treatment. abatement and recovery Equipment and systems is affected 
by factors unrelated !? !hei; manufacture, including operating environment and such conditions of use 
as contaminant and :elated substance build-up, !he frequency and type of operator maintenance and 
other external variables. For these reasons. specific levels of performance cannot be guaranteed for 
such Equipment and systems. 

(e) THfS WARRANTY IS THE SOLE WARRANTY MADE BY NEPCCO TO THE CUSTOMER AND IS 
IN LIEU OF ALL OTHER WARRANTIES OR OBLIGATIONS. EXPRESS OR IMPLIED. NEPCCO 
EXPRESSLY DISCLAIMS ALL IMPLIED WARRANTIES OR MERCHANTABILITY OR FITNESS 
FOR A PARTICULAR PURPOSE. 

(f) THE CUSTOMER AGREES THAT IN NO EVENT SHALL NEPCCO BE LIABLE FOR SPECIAL, 
INCIDENTAL, INDIRECT, OR CONSEQUENTIAL DAMAGES, INCLUDING BUT NOT LIMITED 
TO LOSS OF PROFITS, LOSS OF USE, OR ANY OTHER ECONOMIC LOSS, WHETHER BASED 
ON CONTRACT, TORT. 

(g) THE REMEDIES PROVIDED HEREIN ARE CUSTOMER’S SOLE AND EXCLUSIVE REMEDIES 

Rev. A-10/93 

-. 



UNLOADING PROCEDURE FOR 
NEPCCO SKID MOUNTED EQUIPMENT 

BEFORE AlTEMPTING TO UNLOAD ANY EQUIPMENT, ENSURE THAT 
NO DAMAGE HAS OCCURRED DURING SHIPMENT. 

FORKLIFT 
NOTE: NEPCCO DOES NOT RECOMMEND THAT SYSTEMS OF 
EXCESSIVE WEIGHT OR SIZE (LARGER THAN 6’ X 12’) OR 
CONTAINERIZED SYSTEMS (BUILDINGS) BE UNLOADED WITH A 
FORKLIFT. FORKLIFT SLOTS ON 8’ X 16’ AND 10’ X 20’ SKIDS ARE 
INTENDED ONLY FOR MOVING THE SKID ATTHE NEPCCO FACTORY. 

1) Verify that all shipping restraints have been removed. 

2) Allow forks to enter the fork slots as far as possible. 

3) Lift the skid and tilt as necessary to clear trailer bed. 

4) Back away from trailer until the unit is clear, then lower the unit for 
transportation. 

5) Set skid into place and withdraw forks from fork slots. 

CRANE 
1) Verify that all shipping restraints have been removed. 

2) Containerized units (buildings), as well as many skid-mounted 
systems, require the use of cable spreader bars when unloading with a 
crane. The distance between the spreader bar eyes should be a 
minimum of 12’. 



3) The cables attaching the spreader bars to the skid lifting eyes should 
be a minimum of 12’, and should be secured at each connection point 
with a clevis of appropriate rating. 

4) Connect spreader assembly to crane hook with suitable lifting cables. 

5) Attach lifting cables to each of the spreader eyes and secure other 
end of cables to skid pad eyes. 

6) The skid should be lifted into place in a gentle manner in order to 
ensure safety and avoid damage to the equipment. 

7) When the skid has been set in place, all lifting apparatus should be 
carefully removed and promptly stored. 

..-_ --_ ._.. -_. 



START UP PROCEDURES 

ENGINEERING DRAWINGS 

COMPONENTS LISTS 

TurboTrayTM 

PUMPS 

CONTROL PANEL 

MISC. SYSTEM COMPONENTS 

MAINTENANCE & TROUBLESHOOTING 

NOTES 



START UP PROCEDURES 

ENGINEERING DRAWINGS 

COMPONENTS LISTS 

- -.__.-I.. 



IMPORTANT 
ALL SYSTEMS UNDERGO A THOROUGH INSPECTlON AND TESTlNG 
PROCEDURE AT THE FACTORY. HOWEVER, AS WITH ANY EQUIPMENT 
AFTER SHIPPING, THE SYSTEM SHOULD BE INSPECTED FOR ANY 
DAMAGE BEFORE START UP. ALL JOINTS, FIlTlNGS, AND AC POWER 
CONNECllONS SHOULD BE CHECKED TO ENSURE THAT THEY HAVEN7 
LOOSENED DURING SHIPMENT. ALL FAILSAFE SENSORS MUST BE 
TESTED PRIOR TO THE INTRODUCTlON OF CONTAMINATED WATER TO 
THE SYSTEM. VESSELS EQUIPPED WITH LIQUID LEVEL FAILSAFE 
SENSORS SHOULD BE CAREFULLY FILLED WlTH POTABLE WATER TO 
VERll?’ SENSOR OPERATION. 

NEPCCO’S SKID MOUNTED SYSTEMS ARE PROTECTED WITH PlASTlC 
WRAP FOR SHIPPING PURPOSES ONLY. UPON RECEIPT OF THE 
SYSTEM, AU PROTECTIVE WRAPPING AND TAPE SHOULD BE 
REMOVED. IF THE SYSTEM IS NOT GOING TO BE OPERATiONAL FOR A 
TIME, IT IS RECOMMENDED THATTHATTHE SYSTEM BE COVERED TO 
PROTECT IT FROM THE ELEMENTS. 

THIS SYSTEM HAS BEEN TESTED ATTHE DESIGN FLOW RATE. IF SITE 
CONDITIONS DICTATE THAT THE SYSTEM BE OPERATED AT LESS THAN 
THE DESIGN FLOW RATE, ADJUSTMENTS WlLL BE NECESSARY FOR THE 
SYSTEM TO CYCLE CORRECTLY. CALL OUR CUSTOMER SUPPORT 
DEPARTMENT @ l-800-277-3279 IF ASSISTANCE IS REQUIRED TO 
RE-CALIBRATE THE SYSTEM. 



INSTALLATION & START UP PROCEDURES 
NEPCCO #767203 

1) Read the entire manual before operating this system. The manual contains 
specific information about the equipment on this system. 

2) Install skid on a level concrete pad with a minimum perimeter of 6” around 
the skid base. Anchor bolts or clip fasteners are recommended to secure the 
skid to the pad. 

3) Connect the influent and effluent lines to system piping as per process and 
instrumentation diagram numbered 767203-2-01. 

4) Connect the recovery well pump (by others) at the single receptacle located 
on the control stanchion. 

5) Ensure all valves are open/closed per process and instrumentation diagram 
numbered 767203-2-01, and close all petcocks and sample ports. 

6) All electrical work should be performed by a qualified electrician in 
accordance with the latest edition of the National Electric Code, local codes 
and regulations. This system requires 240 VAC single phase power with 
neutral and ground. Short circuit protection should be provided according to 
the total load summary of the system. Refer to drawing #767203-5-01 for 
electrical connections. 

7) Turn all control panel switches to the “OFF” position and ensure that the 
main power disconnect (supplied by others on site) is in the “OFF” position. 

8) Place all circuit breakers and the blower motor starter inside FP-2 in the 
“ON” position and close the panel doors. 

9) Turn on power at the main power disconnect. 

10) When the air stripper blower reaches operating speed, open the intake damper 
until the pressure at the magnehelic gauge is approximately 7.5” H20. 

11) Place the switch for the transfer pump “P-l” in the “AUTO” position for 
transfer pump operation. 

12) After approximately 5 minutes of air stripper operation, adjust the air 
stripper blower intake damper so that the pressure at the magnehelic gauge 
is approximately 15” H,O. If a higher air/water ratio is required, increase 
the pressure by opening the blower intake damper slightly. Be sure that the 
air stripper exhaust is not restricted. 



13) When water reaches the high level sensor in the air stripper sump, transfer 
pump P-l will automatically pump water off skid. P-2 operates between 
LSH-1 and LSL-1 (see P&ID drawing #767203-2-01). 

14) Monitor the system and check operating parameters for satisfactory 
performance. This system is designed to treat water at a maximum flow 
rate of 20 GPM. 

15) Routine system and individual component maintenance is essential for proper 
system operation and should be performed on a regular basis. Sample 
monthly maintenance forms are located in section 6 of the manual. 

16) Your system manual includes individual equipment and component 
specifications and adjustment procedures necessary for initial start up and 
regular maintenance. Please study the manual before attemptingto operate 
this system. 

17) If there are any problems with or questions about your system, we will be 
glad to help you resolve them. Please call our toll free number 1-800-277- 
3279. 

l -800-277-EASY 



GRUNDFDS 

Submittal Data 
JOB or CUSTOMER. 

ENGINEER: 

CONTRACTOR: 

SUBMITTED BY: 

APPROVED BY: 

ORDER NO.: 

SPECIFICATION REF.: 

DATE: 

DATE: 

DATE: 

I 

QUANTITY TAG NO. MODEL NO. GPM FEET VOLT PHASE COMMENT 
115 1 

115 1 

115 1 

Derformance Curve Technical Data 
Flow Range: .5-75 US GPM 
Temperature Range: 32O-120°F (O”-49OC) Continuous 

320-19S°F (O”-90°C) Intermittent 
(Totally submerged) 

Min. Pumping Level: ‘12 Inch 
Max. Solid Size: 3/s Inch 

Electrical Data, Dimensions, and Weights Dimensions/Installation 

Applications 
Use for: Do not use for: 

Clear or dirty sump water Raw sewage 
Gray water and waste water Flammables 
Draining pools’. pits and tanks Highly corrosive lrqulds 
De-watering 
Light chemical mixing’ ‘Flush aner u*e 

Oi*c. 
Model HP Ph. VOllS watts Amps 

Shipping Shipping 
Size Weight (Ibs,’ Vol. (Cu Fl) 

The Boss 200 ‘,a I 115 710 6.3 1 7,. 16 .5 

Theaoss300 ‘L 1 115 920 9.0 1 ‘,r 17% -5 

Construction Materials 
Stainless Steel: 

AISI 304 S S.- 

AISI 431 S. S- 
NoryP: 

Suction. Dischargeand IntermedrateChambers. 
Impeller, Terminal Box Cover 
Shaft 
Wearplate. Terminal Box. Pump Handle 

CompoundedCarbon: Beanngs 
NBR: Seal Rungs 
Neoprene: 0.rings, Power Cord Jackel, Opkonal Float Switch Jacket 

-_. --- ..” _. -.-. 
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g Performance Curves CR44 

0 5 10 
C/ACITc Gm125 
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Construction Materials 
Stainless Steel: 

AISI Type 304: Impellers. IntermediateChambers 
Spacing Pipes. Outer Sleeve, 
Primmg Valve. Coupling Guards 

AISIType316: Spllne Shaft 
cast Iron: Suction and Discharge Chamber, 

MotorStool. Motor Coupling 
Tungsten Carbide: Shaft Seal Faces. Intermediate 

Bearing Journals 
Aluminum Oxide 

Ceramic: 
lnfermedlate Chamber Bearings 

Viton: O-Rings (EPOM for highertemperatures) 
Teflon: Neck Rings 
3il Paper: OuterSleeveGaskels 
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COMPONENT LIST 

PROJECT NAME: MORRISON-KNUDSEN 

OJECT NUMBER: 767203 PAGE 1 OF 2 

S/23/96 

No. P&ID PART SERIAL 

ITEM EQ L4BEL DESCRIPTION AND SPECIFICATIONS NUMBER NUMBER 

1 

2 

3 
4 

5 

6 
7 

6 

CONTROLS (NEMA 4) 

1 FP-1 0,C CONTROL PANEL NEMA 4. W/3 EVENT FAllSAFE 

2 eoxoLmET 

1 RECEFTACE 

1 LOCKABLE GFCI COVER 

1 MANUAL E’dUOSVRE BOX 

I SINGLE RECEPTACLE 

1 COVERPLATE 
1 ADAPTER PLATE 

MOTOR STARTERS 

9 1 B-1 MANUAL MOTOR STARTER WO/ENCLOSURE. t PH. 240V. 3 HP. SIZE M-l 

10 1 FP-2 ENCLOSURE NEMA 4 12’ X 10’ 

SENSORS 
11 1 PSLL-1 AIR PRESSURE SWITCH 

12 1 FEED THROUGH CIRCUK BREAKER 1 POLE 15 AMP 
13 1 FEED THROUGH ClRCUtT BREAKER 2 POLE 40 AMP 

PROBES & EXIENSIONS 

4 1 LSHILSL- MuLnLfiwL PROBE FOR LOW PROFILE A~RSTRIPPER 

SKI0 SYSTEM (PIPING, VALVES TOTALIZERS, SAMPLE PORTS,GAUGES, FILTERS) 

15 1 SK-75 4’ X B SKID. BLUE 

16 10 1’ & 2’ PIPE SUPPORTS (EACH) 

17 1 FQ-1 FLOW TOTAUZER. 1.5’ 

16 2 GV-1.2 GATE VALVE, 2’. PVC 

19 1 BV-2 BALL VALVE. 2’. PVC 

20 3 SP/l-3 SAMPLEPORTASSEMBLY 

21 3 PI-3 PRESSURE INDICATOR. C-30 PSI 
22 1 PF-I FSIPL SS FILTER VESSELS W/LEGS, 2L W/l EACH 50 MICRON BAG 

23 1 cv-1 CHECK VALVE, 2’. PVC W/ VITON SEALS 

24 1 DPI MAGNEHEUC O-20’ H20 

25 1 DPI MAGNEHEUC fflT 

26 1 BV-1 BALLVALVE. l/8’. SS (FOR MAGNEHEUC GAUGE) 

50-0430 767203-I 
33.0147 

33-0162 

33-0162-01 

50-0425 

5801-1 LNITON 

wPloloc 

WP14 

2510MCOl 
33-0078 767203.11 

130-0042 

cmJ115 

aou240 

50-0095-05 

150-0002-01 

150-0230 

150-0034 1405572 
40-0121-01 

40-0143 

SO-0069 

150-0016 

40-0131 

130-0001 

50-0065 

41.0175 



COMPONENT usT 

5123i9.3 
PROJECT NAMC: MORRISON-KNUDSEN 

?O.lECT NUMBER: 767203 PAGE 2 OF 2 

No. P&ID PART SERIAL 
ITEM EQ IABEL OESCRIPTION AND SPECIFICATIONS NUMBER NUMBER 

AIR STRIPPER 

27 1 TurboTray’” AIR STRIPPER SUMP, 24’ DIA 

26 1 TurtoTray” AIR STRIPPER TOP. 24’ DIA. 

29 4 T~rboTray’~ AIR STRIPPER TRAY, 24’ DIA. 

30 4 STFtAPS FOR HT-240. 4 TRAY TuhoTrayw AIR STRIPPER 

31 4 LATCHES FOR TurboTray” AIR STRIPPER 

32 1 CLEARWElL 

130-0615 

130-0620 

130-0625 

150-0008 

50-0009 

MIST 12’ (HT.240) 
ELIMINATO> .--- 

130-0036 
BLOWER MOTOR, 3 HP, 240 VAC. 1 PH. 1 l/6’ SHAFT, 182T. -- 345,, RPM -.---- --- 

35 1 E-1 

36 1 8-l 

37 1 8-l 

36 4 B-1 
39 1 B-l 

40 1 B-l 

41 1 
42 50 
43 1 

AF-15 DAMPER 

AF-15 BLOWER 

BLOWER BASE STEEL (AF-15) 

BLOWER BOLTS 
INLET SCREEN. 8 

AF-15 1105 FAN BLADE. 1 l/B’ 

RUBBER TRANSITION. 6’ X 8’ 
M MICRON BAG FILTERS FOR FSIQL 

1.5’ DIA X 15’ PETROLEUM GRAOE HOSE 

_- * 
1307B-U2--./ 

130-0200 

130-0204 

11-0009 
130-0560 

130-0203 

130-0490 

TRANSFER PUMPS 

44 1 P-l TRANSFER PUMP, GAUNDFOS CR4-20/l U 
3/4 HP 240 VAC 1 PHASE, 3450 RPM, 56C FRAME TEFC 

45 1 P-2 GRUNDFOS BOSS SUMP PUMP 300 SERIES. l/2 HP, IPOVAC. 1 PHASE 

2 

DCF792 
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- r -T-- 
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1 

I--- 
i 
NEPCCO 
2140 N. E. 36X-l AVE. 
S”rrE 100 
OCAIA, FL 34470 

I---- 
PREPARED FOR: 

MORRISONXNVDSPICOW. 

SUMP PUMP I I I I 1.51 120 I1 1 1 20 
SURGE TANK I I I I I I I I 
TRANSFER PUMP 

FLOW TOTALIZER 
.75 240 1 I 20 

1.5” 
I I I 

PROJECT NAME: 

NSvVCCRbNE 

CUST. NUMBER 

A6 

1.) INFLUENT A = 4l’AND EL = 8 114 TO GRADE (MEASUREMENTS +l’) DRAwlKiNo. - 
767203-4-01 

2.) EFFLUENT B = 41” AND EL = 8 l/4’ TO GRADE (MEASUREMENTS +I”) 



POWER CONDUCTOR TO BLOWER 8-l 

/ STARTER 1 

POWER CONDUCTOR TO PUMP P-l 

LEVELSWITCH LOW #l TURNS OFF PUMP P-i 

LEVEL SWITCH HIGH #l TURNS ON PUMP P-l 

BLOWER PRESSURE SWITCH LO-LO #l, SHUTS DOWN SYSTEM lJNTlL RESET, 
FAILSAFE CHANNEL #l NON-LATCHING 

SUMP LEVEL SWITCH HI-HI #I, SHUTS DOWN SYSTEM UNTIL MANUALLY 
RESET, FAILSAFE CHANNEL #2 

SPARE FAILSAFE EVENT, SHUTS DOWN SYSTEM UNTIL MANUALLY RESET, 
FAILSAFE CHANNEL K-3 

POWER CONDUCTOR TO SUMP PUMP SP-I 

ILK 1 FP-1 

01 c 
CONTROL 
PANEL 
W/LOGIC 
CARD 

i 
GFCI 
OLKLEl- 

NEPCCO 
2140 N. E. 36TH AVE. 

SUlTE 100 
OCALA. FL 34470 

‘REmRED FOR: 

40RRlsDrXNUDSEN CORP. 

‘RQIECT NAME: 

NNVCCRWE 

XIST. NUMBER 

YS 

“TLE: 

E!Lm,CAL LOGIC DRA’MNG 



240 VAC. 1 PH. 
SYSlEhJ CHSIXNNECT BY OTHERS 

r 

15AMP 

SP-l 
l/Z HP 

I I 

I 40AMP I 

I M-l 
,, a  #lZAWG 

I 

-L-.-.-T 
II = 

I 

’ A 
I 

II ‘7. X12 AWG 
70 

I Y12 AWG GND I 

I 1  

I I 

I  LA I 

L----------------------_--I 

TOSVDC 

FAILSAFE/CONTROL 
LOGIC DWG #767203-502 

B-1 

3HP 

NEPCCO 
2140 N. E 36TH AVE. 

SUITE loo 
OCALA, FL 34470 

PREPARED FOR: 

MORRI~XNUOSO\I O=‘W’. 

PROJECT NAME: 

NSWCCWE 

CUST. NUMBER 

fVS 

ELECTRICAL WIRING DIAGRAM 

ENG. APPROVAL OA APPROVAL 
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A PHASE 

I+ 1 21.25 j “,:y’ I NEUTRAL 1 

TOTAL 43.15 29.15 14 

NEPCCO 
2140 N. E. 36TH AVE. 
SUITE 100 

QCALA, FL 34470 

‘REPARED FOR: 

rNXIRlSONMMlDSEN 

:usT. N!JMEER 

VS 

TILE: 

.OAlJ SUMMARY DRAVvlNG 
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PIPING VALVES COMPONENIS ELECTRICAL 

Major Process Line Pressure . ..-- Electrical Line 

Secondary PRV Regulating 
4 

N 
Valve 

North Arrow 
Process Line 0 

:fl El Panel Light 

--+-. Air Line 
Safety Item Label 

II 
SRV 

Flange and Mate 
P 

Ix) 
Relief Valve H S, Hand Switch 

\ On I Off I Auto 

111 
& 

Pitot Tube 9 OOA 
Union 

Vacuum Velocity Measurement -\ 

I! 
Orifice 

-+ 
VRV Relief valve C: 

Field Device 

E 

Quick Disconnect 
Particulate Filter 

M 
7 

Motorized Valve 
0 

PF 
Gas or Liquid F S. Flow Sensor 

Reducer Actuator LSHH, Level Sensor HI - HI 

LSH, Level Sensor High 
Level Sensor Low 

I--! Expansion Joint PUMPS & BLOWERS LSL, 

F Drain Plug PI ES Basket Strainer LSLL. Level Sensor LO - LO 

E 

PI, Pressure Indicator 

Lry Diaphragm Isolator P Transfer Pump 
\I/ PSHH, Pressure Sensor HI - HI 

PSLL, Pressure LO LO 

c > Line list 
1 % 

1 

<@g AL Alarm Light 
PT, Pressure Transmitter 
dPt, Differential Pressure 

i3 

Direction of Flow P Pneumatic 
t81 

Indicator 
Submersible Pump Flame Arrestor TI Temperature Indicator 

Entry and Exit Flow 

XA 
xx x ax ME Mist Eliminator 

LABELS 

Electric 
VALVES 

a 
P 

Submersible Pump 
Muffter GA C - Granulated ActivatedCarbon 

101 BV 
F I Flow Indicator 

Bali Valve, Open IL 
? Metering Pump 

,;:’ 

F P - Field Panel 

I@1 BV Ball Valve, Closed 
A W S Air Water Separator F S - Ftow Switch 

Dl G L V Globe Valve, Open CD 

F Q - flow Totalizer 
P Double Diaphragm Pump 

--I 
I L K - Sensor Interlock 

M - Motor 

tw G L V Slobe Valve, Closed 0 

Kl cv Check Valve 11 

P D - Power Disconnect 

0 ? Gear Pump 
0 

FQ In-Llne Flow Totalizer P E - Pressure Element 
P T - Port Hole 

T- Tank 

w GV Sate Valve, Open 
al p 

T M - T&manager 
Peristaltic Pump 

I 
Y 

bd GV Sate Valve, Closed 
v 

FI Flow Indicator (Rotameter) 

I-4 B F V Butterfly valve 
ET 3 Centrifugal Blower 

NEPCCO 
FI 

ifi 

Flow Indicator (vane ) Title SYMBOLS AND ABBREVIATIONS 

sv Solenoid Valve 
I3 

S 

c%3 

Rotary Lobe Blower 

sv 3 Way Solenoid Valve 

CT SP Sample Port Approved QA L 
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TURBOTRAYM LOW PROFILE AIR STRIPPER SYSTEM 

CONGRATULATIONS! You are now the owner of a NEPCCO High Turbulence low profile air stripper 
system. The system has undergone a rigorous in house lest, which has met NEPCCO standards. 
However, a visual check of the unit should be done after unpacking and before implementation of 
the system. Thank you for your interest in our family of products. Should you need assistance, 
please call our customer support line,l-800-277-3279. 

1 0 THEORY OF OPERATION 

The NEPCCO HT series are high efficiency low profile air strippers used for removal of 
volatile organics from water. The system includes an integral input equalization chamber, 
multiple aeration trays and a pump out chamber. The multiple trays allow maximum 
efficiency under wide variations in flow rate. Flow rates from 0 to 80 gpm can be 
accommodated. 

2.0 STANDARD DESIGN FEATURES 

* The HT low profile air stripper is a pre-packaged. ready to install, cylindrical unit. 

* Inlet equalization chamber to disperse flow and collect solids 

* Aeration trays utilizing high efficiency venturi plates 

* Outlet chamber to permit gravity or pump out discharge with optional multilevel control 

* Liquid level sight tube 

’ Closed top with vent connection 

* Easy access to all trays of the aeration unit for maintenance 

* Large capacity blower assembly to provide air to the aeration trays 

* The HT series features FRP construction. 

* The entire external surface of the unit is covered with a continuous layer of chemically 

resistant, ultraviolet stabilized, polyester gelcoat. 

* All pipes and fittings in the unit are constructed of schedule 80 PVC. 

2 
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3.0. INSTALLATION 

The HT series air stripper should be placed on a flat level surface such as a concrete pad. The 
influent and effluent are flanged and mating flanges are provided with the unit. 

The blower assembly should be located near the air inlet of the unit to allow a short ducting 
connection to the air inlet. Flexible ducting is provided and should be used to minimize.any 
vibrations between the blower and the unit. Clamps are provided for a proper seal between 
the blower and the air inlet. 

The electrical connection to the blower motor should be in accordance with local electrical 
codes. The motor should be protected with short circuit protection and thermal overload 
protection. 

A hose barb is provided on the air inlet of the unit for easy connection to a pressure switch. 
The switch provides a dry contact in the event of a blower failure for integration into a 
failsafe or alarm system. 

4.0 OPERATION AND MAINTENANCE 

The NEPCCO TurboTray low profile air stripper systems are fully automatic and require no 
operator assistance for normal operation. A properly installed system will only require 
periodic preventative maintenance to sustain efficient operation. 

Operation is started by filling the striper sump with clean potable water to the middle of the 
liquid level sight tube on the side of the sump. Once the water level is attained, start the 
blower. Initial air flow should be unrestricted. Air flow dampers or inlet cutoffs should be 
opened to their maximum position. After the blower has reached its operating speed start the 
influent water to the stripper. When the water flow has stabilized, the air flow to the 
stripper may be adjusted, if necessary. 

After 5 minutes of operation, open the sample ports on each tray to ensure that the trays are 
filled with water. Maximum volatile organic compound (VOC) removal can only be attained 
with water in each tray and the blower running. 

Maximum operating efficiency can only be sustained if regular periodic maintenance 
inspections are carried out. 
A) Check blower air inlet screen and clear any trash buildup (ie, leaves, paper, etc.). 
B ) Check blower and blower motor bearings; lubricate as necessary. 
C) Check electrical performance of blower motor (temperature of operation, current draw, etc.) 
D) Check the aeration trays for any buildup of solids. 

Cold weather protection should be provided for all piping to avoid freezing. For areas where 
extended periods can occur at freezing temperatures or below, the stripper should be 
wrapped with an electrical heat tape and then overwrapped with an insulating blanket. 

.-____-..-. .- -” ___I_. .._ ---- ._- -. 



Periodic cleaning of the stripper, to minimize biological growth or solids buildup, can be 
done with a mild 3% hydrochloric acid solution or with a 5 to 10% sodium hyperchlorite 
solution. Frequency of cleaning and duration, if necessary at all. will be site specific. Local 
requirements for discharge/disposal of such cleaning solutions will vary. 

Please contact NEPCCO at l-800-277-3279 if you have any questions. 

5.0 OPTIONS 

. Available in 18”. 24”, 36”. 48” or 60” diameter 

. Effluent pump out package to remove treated water 

- Vapor discharge stack 

- Mist eliminator 

. Air inlet filter for the blower 

. Explosion-proof electrical design 
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2933 SYMMES ROAD. FAIRFIELD. OHIO 45014 

PHONE. (5131 874-2400 TELEFAX: (513) 874-4096 

AMERICAN FAN CO. INSTALLATION, OPERATION. 
ANJJ MAINTENANCE MANUAL SM 844 

This general manual has been prepared to assist you in installing and 
mamtammg your Amencan Fan equipment. By following the general 
Instructions presented. you ~111 prolongthe life of the equtpment. while 
preventing unexpected downtime. 

The scope of thts manual covers our standard product line and is not 
Intended to cover spectally engineered equipment. 

INOEX 

Section I Page No. 

Rcex!uing __..__.__._______.__....._.__.................__._____.... 2 
Ex,cndcdSloragc ,____...._..._....__._........______........ 2 
“mih”~ _......._._._,...._...._..__......_.______...._____._..... 2 
,“S,l,h,,O” _. _. _. _. _, _, . ._. 2 

SKIIon 11 
~fo,cSml-Up ,_.______....__...._.._.__....._._________._________. 3 
Stan-Up .._.__.______...___.._______.___________._.._..________.... 3 
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Fans& Blowers .,..._......___...........__.___......__...__.... 3 

Section 111 
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SECTION I 

RECEIVING 

AU shipments are F.O.B. factory. Fairfield. Ohio. It is. therefore. in the 
interest of the buyer to carefully mspect all shipments before they are 
accepted from the freight carrier. Upon delivery. be sure that all items 
listed on the bill of ladmg and packmg list (mserred in the plastic 
envelope attached to the shipment) have been received. Pamal 
shipments are sometimes made. 

Units are usually completely assembled except when specifications 
call for unit less motor. They are then skidded. boxed or crated to fully 
comply with rail or trucking requirements for shipment. 

Accessories are sometimes shipped separately due to handling and 
space requirements. 

Even though all equipment is carefully inspected and prepared for 
shipment at the factory, rough handling enroute may cauee damage to 
fan and/or drive parts. 

Any shortage, breakage or damage noticed at time of delivery should be 
Indicated to the carrier’s representative. Damage noticed afterdelivery 
should be reported to the carrier at once. Request theirinspection of the 
shipment and fill out a concealed damage inspection report. 

EXTENDED STORAGE 

Units shipped to customer whxh will be held iri storage for a period of 
up to two years should have special provisions so operation-readiness 
can be maintained. Motors should be equipped wth internal space 
seaters kept on conrmuously. Units should be crated and covered wth 
;slye:n-iene iilm. In aaditlon. xmpeiiers snouid be hand-rotated once a 
xonrh. For best results. keep units sheltered in a cool. dry location. 

HANDLING 

Small uxts should be handled carefully and lifted only by the base. 
never by the shaft. coupling. motor or boustng. Larger units should also 
Se lifted by the base or by llftmg eyes. 1f provided. Precautlon should be 
:aken to avoid droppmg or jarrmg equpment as this can cause damage 
to the shaft or wheel which us not vlslbly notx?aole. but can cause 
vlbrailon problems. 

INSTALLATION 

Fans and motors should be mounted on structurally soundfoundatlons. 
Concrete is the best. however. other types desqned properly are 
acceptable. Equipment should be leveled on the foundation and be 
shimmed or grouted in place. This xv111 prevent puttingthe fan structure 
into a bind by bolting down on an uneven surface. 

?.s a general rule. if vibration isolators are used. the fan should first be 
bolted to a structural steel base and the Isolation take place between the 
structural steel base and the foundation. This prevents the fan base from 
“floarmg” due to uneven weight dlstributlon and/or drive forces when 
mounted directly to vlbratlon x~olarors. 

2 



SECTION II 

BEFORE START-UP 

1. Fasteners-all foundation bolts. wheel hub set screws. wheei!ocking 
bolts and bearmg locking collars must be tight. 

2. Bearings . check bearing alignment and make certain they are 
properiy lubrxated. 

3. Fan Wheel - turn over rotating assembly by hand to see that it runs 
free and does not bmd or srnke fan housmg. If wheel srnkes housmg. 
the wheel may have to be moved on the shaft or the bearmg pillow 
blocks moved and reshimmed. 

4. iMotor - check electrical wiring to motor. The current characteristics 
of the supply line must agree wth the motor nameplate ratmg. Motor 
should be wired and fused in accordance with the National Electric 
Code and local codes. 

5. V-belt drive must be in alignmex wth belts at proper tension. 

6. Duct Connections (if requmed) from fan to duct work must sot be 
distorted. Ducts should never be supported by the fan. Expansion 
joints between duct connections should be used where expansion is 
likely to occur or where ian is mounted on vibration isolators. All 
duct joints should be sealed to prevent air leaks. All debris should be 
removed from ductwork and fan. 

START UP 

1. “Jog” the motor to check for proper wheel rotation. The motor should 
be started in accordance with the manufacturer’s recommendations. 
,-Xrrows on fan indicate the proper direcrlon of rotatmn and airflow. 

2. Fan mav now be brought up to speed. Watch for anything unusual 
such as vibration. overhearmgoi bearings and motors. etc. Check fan 
speed on V-belt driven units and adjust motor sheave (on adjustable 
drives) to gwe deared RPM. 

3. Check motor amperage agamst nameplate amperage to make sure 
motor is not overloadmg. 

START-W OF HIGH TEMPERATURE CONSTHUCTIGN 
FANS AND BLOWERS 

In addition to normal start-up procedure described above. certam 
measures must be taken against thermal expansion deformation. 
1. Fan or blower should be brought to speed between 50’F and 120°F. It 

may be necessary to throttle back air entermg fan or blower and 
slowly bleeding in heated air to accomplish this. (Note: if motor 
horsepower ts sized for high temperature operstmg condition and 
not cold start-up. throttling tnlet ax will be mandatory to prevent 
motor overloading. It is recommended motor amperage be monitored 
durmg this procedure.) 

2. The maximum rate of temperature rise allowable is 15°F permmute. 

3. The reverse situation of fan or blower shut-off also applies. That is. 
the temperature must be lowered slowly before turmngfanorblower 
off to prevent damage. 
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SECTlON III 

GENERAL MAINTENANCE 

1 

2 

3. 

4. 

5. 

6 

7 

A definite time schedule for Inspecting all rotating parts and 
accessories should be established. The frequency of inspection 
depends on the seventy of operarmn and the locality. Inspecrmns 
might be weekly at first in order to set up the schedule. 
Alignment - shaft must not be cocked in the beanngs. Misalignment 
can cause overheating. wear to dust seals. bearing fallure and 
unbalance. 

Hardware - check tightness of all bolts and set screws. 

Lubrication - check fan and motor bearings and add lubricant if 
necessary. Be careful not to overgrease as this can damage bearing 
seals. 

Air flow - make sure there are no obstructions to airflow in outlet or 
inlet ductwork. 
Bearings on high speed fans tend to run hot. Therefore. do not replace 
a bearing because it feels hot to the touch. Place a pyrometer or 
contact thermometer against the pillow block and check the 
temperature. 
Ball pillow blocks can have total running temperatures of 165°F 
(74OC) before the cause of overheating be investigated. 
Wheel - inspect wheel blades for accumulation of dust anddirt. Clean 
thoroughly with stream of water jet. compressed air or a wire brush. 
This will help prevent an unbalanced condition. If blades are 
alummum. be careful not to damage them. Cover the bearmgs so 
warer won’t enter the pillow block. The wheel should be centered to 
prevent the blades from strhing the housmg. Make sure wheel is 
rotating in proper direction. Never run the fan at a higher speed than 
it was desvgned for unless you check with American Fan first. 

FAN BEARING MAINTENANCE 

For most applications. a lithium base grease conforming to a NLGI 
grade 2 consistency should be used. This type of grease inhibits rust. is 
water resistant. and has a temperarure range oi -3O’F to 200°F with 
mrernnttent highs of 25O’F. 
Because oil lubricated bearmgs are usually used on high-speed or high- 
temperature applications. refer to American Fan for the type of oil you 
should use in your particular application. 

When greasing bearings it is xnportant not to overgrease. This is 
especwlly true if the bearings are equipped vnth extended grease lines 
and the bearings are not visible. In this case. more bearmg failures 
occur due to overgreasmg than undergreasmg. It is best to give the 
besnng just one “shot” of grease perIodically. when the bearings are 
not visible. When the bearings are visible. pump in grease until asmall 
bead of grease forms around the bearmg seals. It is very important that 
fan bearing greasing take place while the fan is operating. Caution 
should be taken while working on and near rotating eqwpment to avoid 
personal injury. 
When oiling oil-lubricated bearmgs, ml should be poured into cup at top 
of bearing until it reaches the overflow pomt at the lower oil cup. 
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,MOTQR iMAINTENANCE 

Lubricate motor bearings to the manuiacturer’s recommendations. 
Lubrvxtmn recommendations are printedon tags attached to the motor. 
Should these tags be missmg. the followtug will apply: 

A. Fractional Horsepower Sleeve Bearing Motors: 
‘~~derzormal opera::on a: s:l:r;ary temr;ernru;es and clean surroun- 
dmgs. these motors ~111 operate for three years without relubrica- 
tion. Then lubrtcate annually with electric motor oil or SAE 10 oil. 
Under continuous operation at higher temperatures (but not to 
exceed 104OF ambtent) relubricate annually. 

B. Fractional Horsepower Ball Bearing Motors: 
Under normal conditions. ball bearing motors will operate for five 
years wtthout relubrication. Under continuous operation at higher 
temperatures (but not to exceed 104OF ambient) relubricate after one 
year. To relubricate where motors are not equipped with pressure 
fittings. dtsassemble motor and clean the beartngs thoroughly. 
Repack each bearing one-third full with ball bearing grease. 

C. Integral Horsepower Ball Bearing Motors: 
Motors having pipe plugs or grease fittings should be relubricated 
while warm and at stand-still. Replace one pipe plug on each end 
shield with grease fitting. Remove other plug for grease relief. On 
low pressure. grease. run and lubricate until new grease appears at 
grease relief. Allow motor to run for ten minutes to expel excess 
grease. Replace pipe plugs. &Motors not havmg pipe plugs or grease 
flttmgs can be relubricated byremovingend shieldzcleaninggrease 
cavity and refilling three-fourths of circumference of cavity. 

Recommendeo relubrication mtervals-general guide only. 

H.P. Standard Duty Severe Duty Extreme Duty 
Range 6 Hr./Day 24 HADay Very Dirty 

DiwDusty High Ambience 

1’1-7’+ 5 Yrs. 3 Yrs. 9 Mos. 
10-40 3 Yrs. 1 Yrs. 4 Mos. 
50-150 1 Yrs. 9 Mos. 4 Mos. 

These ball bearing greases or their equivalents are xitlsfactory for 
amb~ents from -1S’F. For Motors: 

Mobilplex EP:l-Socony Mobil Oil Company 
Alvanla Grease --Z-Shell Oil Comoany 
Andox 9 Grease-Esso Standard dil Company 
Prestige ~42 Grease-Sun Oil Company 

V-BELT DRIVE MAINTENANCE 

If belts squeal at start-up. they are too loose and should be tightened. 
PerIodically. check belt and sheave wear. alignment. and tensIon. When 
belts show wear. replace all belts atonce wlthanew matched set of belts. 
New belts ~111 not work properly m conlunction with used belts due to 
difference in length. Belts and sheaves should be clean and free from 
grease. After installing new belts. check tension mtdway between 
sheaves. Belts should deflect about 1164” per mch of span length with 
approx. 20 lb. force. Allow umt to run for 4-6 hours. then It will be 
necessav to re-tlghten belts agam because new belts tend to stretch 
lnlrlally 
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SECTION IV 

PROBLEM TBOUBLESHOOTING 

In tbe event that trouble is experienced in the field. listed below are the 
most common fan difficulties. These points should be checked tn order 
to prevent needless delay and expense of factory service. 

I. CAPACITY OR PRESSURE RATING 
A. Total resistance of system higher than anttcipated. 
B. Speed too low. 
C. Dampers or variable inlet vanes not properly adjusted. 
D. Poor fan inlet or outlet conditions. 
E. Air leaks in system. 
F. Damaged wheel. 
G. Incorrect direction of rotation. 
H. Wheel mounted backwards on shaft. 

2. VIBRATION & NOISE 
A. Misalignment of bearings. couplings. wheel. or V-belt drove. 
B. Unstable foundation. fan bolted to uneven foundation. not 

shimmed or grouted. 
C. Foreign material in fan causing unbalance. 
D. Worn bearings. 
E. Damaged wheel or motor. 
F. Broken or loose bolts and set screws. 
G. Bent shaft. 
H. Worn coupling. 
I. Fan wheel or driver unbalanced. 
J. 120 cycle magnetic hum due to electrical input. Check for high or 

unbalanced voltage. 
K. Fan delivering more than rated capacity. 
L. Loose dampers or variable inlet vanes. 
Xl. Speed too high or fan rotation in wrong direction. 
?J. Vibration transmitted to fan irom some other source. 

3. OVERHEATED BEARINGS 

A. Tco much grease. 
B. Poor alignment. 
C. Damaged wheel or driver 
D. Bent shaft. 
E. ebnomial end thrust. 
F. Dirt m bearings. 
G. Excessive belt tension. 

ORDERING SPARE PARTS 

Contact the local American Fan representative or the factory and 
supply the following information: 

I. Fan serial number stamped on nameplate. 
2. Fan code and model stamped on nameplate. 
3. Fan arrangement. 
4. Description of part required. 
5. Part number if part is a casting. 
6. Special paints or coatings. 

6 



WHEEL-Be sure to indicate directmn of rotatlo” as viewed from 
drwe side. type of wheel and the operatlng speed. 

- 
SHAFT-Length and diameter. 

MOTORS-The name of the motor manufacturer and the motor 
model “umber from the motor nameplate must be supplled to 
the factory for repairs or replacement. 

BEARINGS-The followmg miormatlon should be mdicated 
when ordermg various types of bearmgs: 

ANTI-FRICTION BEARINGS 
1. State whether ball or roller. 
‘2. Manufacturer 
3. Size and number 
4. Fixed or floating 

RECOMMENDED SPARES: 
1. V-belts on V-belt driven fans 
2. Fan bearings 
3. wheel (S) 
4. ,Uotor (if blower IS critical to your operation.) 

SECTION V 

AMERICAN FAN COMPANY WARRANTY 

1) “The Seller hereby warrants the equipment to be free from defects in 
materials and workmanship under normal use and service. the 
obligatmns hereunder bemg limited to making good at Seller‘s plant 
F.O.B. any pan or parts thereoi manufactured by Seller which shall 
wthin twelve (12) months from the date oi shipment to the origlnal 
purchaser be returned to Seller with transporratlo” charges prepatd 
and which on exammatlon by Seller shall disclose to Seller’s 
satisfactmn defects. This warranty shall be the only warranty by 
Seller covering this equipment or the parts thereoi and shall be I” 
lieu of all other warrantlee either expressed or implied. Buyer 
WBIVBS all clauns for defects L” material and workmanship unless 
sad claim be made in writing and recewed by Seller wlthin ten (10) 
days after the discovery thereof. This warranty shall cover only the 
cost of correcting defects in the equipment orpans thereof and Seller 
shall not be responsible fordamageseither proxnnate orconsequen- 
teal arising out of use. operatro” or possesion of said equipment or 
the parts thereof by Buyer or any other partles. The Seller shall not 
be responsible for work done. equipment or parts furnished or 
repairs made by others. for any loss or expense arising from such 
work. equxpment parts or other repairs unless the se.me 1s done or 
furmshed wtrh the prior wrlrte” consent and approval of the Seller. 
Seller shall under no cxcumstances be liable for the cost of raw 
materials used or lost in tesnng or expernnental operations of any 
equipment sold or other such testing or expernnentatlon to be done 
under the superwslo” of a representative of the Seller or of any 
employee or other representatwe of the Buyer.” r 

2) Warranties on purchased material are limited to terms of warranty 
furmshed b; ?ur suppliers. 

3) We do not guarantee agamsr abrasmn. corrosion or erosmn. 

- 
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“NBU Can’t Buy 
a Better Sump Pump.” 

Builf for years of trouble-free operafion. 

Sturdy Stainless-Steel 
Construction 
including motor, shaft, 
impeller and pump body. 
Water-Lubricated 
Motor 
never needs oiling. 

Hermetically Sea* 
Motor Windings 
embedded inpolyurethane- 
sealed in stainless-so they 
won’t short out. I 

Reversible-Replaceable 
Wear Plate i 
for quick and easy service. 

I 

Solid Stainless 
Discharge 
resists corrosion and 
cross-threading. 

-Extra Long-Life 

I 

Bearings 
heavy-duty special carbon. 

Stainless-Steel 
/“Cutter-Vane” Impeller 

resists fiber build-up, 
PIIIIWII sand and solids up 

Stainless Suction 
Screen 
protects impeller, prevents 
jamming. 

Applications: 
Use for: DO NOT use for. 
- Clear or dirty sump water. 
* Hot water, up lo 12QOF cunlinuous. 

195’F intermittent. 
l Greyvder and waste’.vater. 
- Draining swimming pals and small 

excavatlo”s. 
- Boat bailing. 
* Tank circulation or mixing. 
- Shallow well water pump. 

l Gasoline, oil or other flammables. 
l Corrosive liquids. 
. Where water temp. exceeds 12O’F 

in continuous operation. 
* Applications where pump will run dry. 

Dimensions, Weights, Electrical 

Model 
Shipping 

HP Volts Watts Amps We19ht (Ibs). 
Shlpping Carton Packing 

LxWxH (in) Vol. (Cu Fl) 
The Boss 200 M 115 710 6.3 16 10Hx6’hx12% .5 
TheBoss ‘h 115 920 9.0 17% lO’hx6’hxl2W .5 

‘Not including float switch (1% Ibs) 

Performance Table 
Total Head 

Model 4Ft 1 SF, ( 6Ft ( 1OFt 1 12Ft ( 14Fl 1 16Fl 1 16Ft 1 20Ft 1 22Ft 1 24Ft 
HP Flew (GPM) 

TheBoss V, 53 1 47 1 41 1 35 1 26 1 22 1 13 1 5 1 I I ,- 
TheBwsWO ‘h 72 1 69 1 64 1 60 1 56 1 46 1 -‘40 ‘I- 33 1 23 1 13 1 2 

Grundlos Pumps Corp. / 2555 Glows Ave. / Clovis, CA 93612 
Distribution Centers: Allentown. PA * Atlanta. GA - Mississauga. Ontario. Canada 



Series C 
Low-Maintenance Multi-Stage 

Centrifugal Pumps 

Installation and 
Operating Instructions 
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---- ---- 



Electrical Work 
All electrical work should be performed by a qualified electrician in accordance with 
the latest edition of the National Electrical Code, local codes and regulations. 

Shock Hazard 
A faulty motor or wiring can cause electrical shock that could be fatal, whether 
touched directly or conducted through standing water. For this reason, proper 
grounding of the pump to the power supply’s grounding terminal is required for safe 
installation and operation. 

In all installations, the above-ground metal plumbing should be connected to the 
power supply ground as described in Article 25040 of the National Electrical Code. 

1. Confirm You Have the Right Pump 
Read the pump nameplate to make sure it ii the onf 

C R N 

Centrifugal Pump 1 

N= Ail parts in contact with 
water are 316 stainless steel 

Nominal Flow Rate in mJ/hr 
(Multiply by 5 to get GPM) 

?)f 
- 

ou ordered 

# of stages x 10 

t of impellers (only used if pump has 
fewer impellers than chambers) 

- 
3 
r’ 

G= Stainless steel ANSI flange 
U= Cast iron contact with water 

2. Check the Condition of the Pump 
The shipping carton your pump came in is specially designed around your 
pump during production to prevent damage. As a precaution, it should remain 
in the carton until you are ready to install it. At that point, look at the pump and 
examine it for any damage that may have occurred during shipping. Examine 
any other parts of the shipment as well for any visible damage. 

The position of the coupling (that connects the pump shaft to the motor 
shaft) is set at factory specifications. No adjustment is required. 
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Verify Electrical Requirements 
Verification of the electrical supply should be made to be certain the voltage, 
phase and frequency match that of the pump motor. The proper operating 
voltage and other electrical information can be found on the motor nameplate. 
These motors are designed to run on *lo% of the nameplate-rated voltage. 
For dual-voltage motors, the motor should be internally connected to operate 
on the voltage closest to the 10% rating, i.e., a 208 voltage motor wired per the 
208 volt connection diagram. Wiring connectron diagrams can be found on the 
plates attached to the motor. If voltage variations are larger than 21 O%, do 
not operate the pump. 

Is the Application Correct for This Pump ? 
Compare the pump’s nameplate data or its performance curve with the 
application in which you plan to install it. Will it perform the way you want it to 
perform? Also, make sure the application falls within the following limits: 

T!uB Desianed to pump... 

CR Hot and chilled water, boiler feed, condensate return, glycols 
and solar thermal fluids. 

CRN Deionized, demineralized and distilled water. Brackish water 
and other liquids unsuitable for contact with iron or copper 
alloys. (Consult manufacturer for specific liquid compatibilities.) 

Maximum Operation Conditions 

Maxium Fluid Temoerature (all models): 5” to 250°F 
(-15” to 121 “C) 

All motors are designed for continuous duty in 104°F (40°C) ambient. 
For higher ambient temperature conditions consult Grundfos. 

Maximum Workina Pressures 
(The following pressures are given for fluids at 250°F. Consult Grundfos 
for other working condtions.) 

Pump Type Models Max PSI/(Bars) 
CRXRN2 _....._...____....__.... 20 to 100 .____...,.______._........ 230/(16) 

120 to 180 . . . . . . . . .._.__.......... 300/(20) 
CFi4/CRN4 _..___...._._____.._.... 20/l to 100 __.......__._._........ 230/(16) 

120 to 160/l 4 .__ . . . ..__.__..._. 300/(20) 
CR8ICRN8 . . . . .._____________..... 20/l to 80 _........................ 230/(16) 

100 to 160 _.__..._..__________... 330/(23) 
CRIG/CRNlG .._____...___._...._ 30/2 to 80 ._.....__................ 230/(16) 

100 to 120 __....,.__.._______..... 330/(23) 
CR30/CRN30 . . ..____.._.._...... IO to 50 ._........._................ 230/(16) 

80/6 to 11 O/l 0 . . .._............. 365/(25) 
CR60/CRN60 ._...._._,...__..... 20 to 50 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230/(16) 

60 to 80 _..............__........... 330/(23) 
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Select Pump Location 
The pump should be located in a dry, well-ventilated area which is not subject to 
freezing or extreme variation in temperature. Care must be taken to ensure the pump 
is mounted at least 6 inches (150 mm) clear of any obstruction or hot surfaces. The 
motorrequires an adequate air supply to prevent overheating and should not be totally 
enclosed. For open systems requiring suction lift the pump should be located as close 
to the water source as possible to reduce piping losses. 

Foundation 
Concrete or similar foundation 
material should be used to 
provide a secure, stable 
mountingbaseforthepump. Bolt 
hole center line dimensions for 
the various pump types are given 
in Figure 1. Secure the pump to 
the foundation using all four bolts 
and shim pump base to assure 
the pump is vertical and all four 
pads on the base are properly 
supported. 

Pipework 
Suction Pipe 
The suction pipe should be 
adequately sized and run as 
straight and short as possible to keep friction losses to a minimum. Avoid using 
unnecessary fittings, valves or accessory items. Butterfly or gate valves should only 
be used in the suction line when it is necessary to isolate a pump because of a flooded 
suction condition. This would occur if the water source is above the pump. See Figures 
2 and 3. 

Flooded Suction 

Fig. 2 

Suction Lift 

L 
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Minimum Suction Pipe Sizes 
The following recommended suction pipe sizes are the smallest sizes which should be 
used with any specific Series C pump type. The suction pipe size should be verified 
with each installation to ensure good pipe practices are being observed and excess 
friction losses are not encountered. 

CR2 . 1” Nominal diameter sch 40 pipe 
CR4 . ..__............... 1 114” Nominal diameter sch 40 pipe 
CR8 8, CR16 . . . . . . 2” Nominal diameter sch 40 pipe 
CR30 __................ 3” Diameter sch 40 pipe is preferable but 2 l/2” pipe may be 

used if the pumping rate is less than 88 GPM (20 MYhr.) 
Nominal diameter sch 40 pipe CR60 .____............. 4” 

Discharge Piping 
It is suggested that a check valve and isolation valve be installed in the discharge pipe. 
Pipe, valves and fittings should be at least the same diameter as the discharge pipe 
or sized in accordance with good piping practices to reduce excessive fluid velocities 
and pipe friction losses. Pipe, valves and fittings must have a pressure rating 
equal to or greater than the maximum system pressure. Before the pump is 
installed it is recommended that the discharge piping be pressure checked to at least 
the maximum pressure the pump is capable of generating or as required by codes or 
local regulations. 

Whenever possible, avoid high pressure loss fittings, such as elbows or branch tees 
directfy on either side of the pump. The piping should be adequately supported to 
reduce thermal and mechanical stresses on the pump. Good installation practice 
recommends the system be thoroughly cleaned and flushed of all foreign materials and 
sediment prior to pump installation. Furthermore, the pump should never be installed 
at the lowest point of the system due to the natural accumulation of dirt and sediment. 
If there is excessive sediment or suspended particles present, it is advised a strainer 
or filter be used. 

PLEASE NOTE: 
THE CR PUMPS ARE SHIPPED WITH PLUGGED SUCTION AND DISCHARGE. 

THE PLUGS MUST BE REMOVED BEFORE THE FINAL PIPE FLANGE TO 
PUMP CONNECTIONS ARE MADE. 

Bypass 
A bypass or pressure relief valve should be installed in the discharge pipe if there 
is any possibility the pump may operate against a closed valve in the discharge 
line. -Flow through 
the pump is 
required to ensure 
adequate cooling 
and lubrication of 
the pump is 
maintained. See 
Table A on the 
next page for 
minimum flow 
rates. 

Acceotable Ev-Pass Pioino Arranoements 

-M 
lnle 

. 
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TABLE A. MINIMUM PUMPING RATES: 

Puma Tvpe Min. Flow Rates 
WWCRN2/CRN2G 1.2 GPM (0.25 Mq/HR) 
CR4lCRN4KRN4G 3.0 GPM (0.68 M’IHR) 
CR8lCRNBKRN8G 5.3 GPM (1.20 M’IHR) 
CRl6/CRNl6/CRNl6G 8.5 GPM (1.93 M’IHR) 
CR30KRN30 13.5 GPM (3.07 M4HR) 
CR60KRN60 27.0 GPM (6.14 M’IHR) 

WARNING 
THE SAFE OPERATION OF THIS PUMP REQUIRES THAT IT BE GROUNDED IN 
ACCORDANCE WITH THE NATIONAL ELECTRICALCODE AND LOCAL GOVERNING 
CODES OR REGULATIONS. CONNECT THE GROUND WIRE TO THE GROUNDING 
SCREW IN THE TERMINAL BOX AND THEN TO THE ACCEPTABLE GROUNDING 
POINT. 

A// electrical work should be performed by a qualified electrician in accordance with the 
latest edition of the National Electrical Code, local codes and regulations. 

Motor 
Grundfos Series C Pumps are supplied with heavy-duty 3450 RPM, O.D.P., NEMA C 
frame motors selected to our rigid specifications. T.E.F.C. motors are also available. 
Motors forothervoltages and frequencies are available on a special-order basis. If you 
are replacing the pumping unit, but using a motor previously used on another Series ’ 

C Dump. be sure to read the’Motor 

Motor Terminal Box Positions 
Fop View) 

Discharge 

t 

:R(N)Z. CR(N)4 CR(N)& CR(N)16 
‘WN30. CWW 

9’00 Positton 

b 
Fig. 4 Suction 

Field Wiring 
Wire sizes should be based on the current carrying properties of a conductor as 
required by the latest edition of the National Electrical Code or local regulations. Direct 
on line (D.O.L.) starting is approved due to the extremely fast run-up time of the motor 
and the low moment of inertia of pump and motor. If D.O.L. starting is not acceptable 
and reduced starting current is required, an auto transformer or resistant starter should 

Rkpla&ment” section on page 10 
for proper adjustment of the 
coupling height. 

Position of 
Terminal Box 
The motor terminal box can be 
turned to any of four positions in 
90” steps. To rotate the terminal 
box, remove thefourboltssecuring 
the motor to the pump; turn the 
motor to the desired location; 
replace and securely tighten the 
four bolts. See Figure 4. 
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be used. It is suggested that a fused disconnect be used for each pump where service 
and standby pumps are installed. 

Motor Protection 
1. Single-Phase Motors: 

With the exception of 7 l/s and 10 HP motors which require external protection, 
single-phase Series C pumps are equipped with multi-voltage, squirrel-cage 
induction motors with built-in thermal protection. 

2. Three-Phase Motors: 
Series C Pumps with three-phase motors must be used with the proper size and 
type of motor-starter to ensure the motor is protected against damage from low 
voltage, phase failure, current imbalance and overloads. A properly sized starter 
with manual reset and ambient-compensated extra quick trip in all three legs should 
be used. The overload should be sized and adjusted to the full-load current rating 
of the motor. Under no circumstances should the overloads be set to a higher 
value than the full load current shown on the motor nameplate. This will void 
the warranty. 
Overloads for auto transformers and resistant starters should be sized in accordance 
with the recommendations of the manufacturer. 

Starting the Pump the First Time 
Priming 
To prime the pump in a closed system or an open 
system where the water source is above the 
pump, close the pump isolation valve(s) and 
remove the priming plug from the pump head. 
See Figure 5A and 5B. Gradually open the 
isolation valve in the suction line until a steady 
stream of airless water runs out the priming port. 
Replace the plug and securely tighten. Completely 
open the isolation valves. 

In open systems where the water level is below 
the pump inlet, the suction pipe and pump must 
be filled and vented of air before starting the 
pump. Close the discharge isolation valve and 
remove the priming plug. Pourwaterthrough the 
priming hole until the suction pipe and pump are completely filled with water. If the 
suction pipe does not slope downward from the pump toward the water level, the air 
must be purged while being filled. Replace the priming plug and securely tighten. 
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Check the Direction of Rotation 
1. 
2. 

3. 

4. 

5. 

6. 
7. 

8. 

Switch power off. 
Check to make sure the pump has 
been filled and vented. 
Remove the coupling guard and 
rotate the pump shaft to be certain it 
turns freely. Replace the coupling Drain 
guard. Plug 

Verify that the electrical connections 
are in accordance with the wiring 
diagram on the motor. Discharge 

Switch the power on and observe the 
direction of rotation. When viewed 
from the top, the pump should rotate Fig. 58 CR(N)& 16.30 & 60 

counter-clockwise. 
To reverse the direction of rotation, first switch OFF the supply power. . . . . . . . .I 
On three-phase motors, rntercnange any two power leaas ar tne ioaa srae 
of the starter. On single-phase motors, see connection diagram on 
nameplate. Change wiring as required. 
Switch on the power and again check for proper motor rotation. 

Do not start the pump before 
priming or venting the pump. 
Never operate the pump dry. 

Starting and Adjusting 
Before starting the pump, please check: 
1. Pump is primed. 
2. Direction of rotation is counter-clockwise when viewed from the top. 
3. All piping connections are tight and the pipes are adequately supported. 
4. Suction line isolation valve is completely opened, if a valve has been 

installed. 
5. For initial starting, the isolation valve in the discharge pipe should be 

closed and gradually opened after the pump is turned on. Opening this 
valve too fast may result in some water hammering in the discharge pipe. 
Unless used as a flow throttling device, make sure this valve is completely 
open. 

6. Check and record the voltage and amperage of the motor. Adjust the 
motor overloads if required. 

7. Check and record operating pressures if pressure gauge have been 
installed. 

8. Check all controls for proper operation. If pump is controlled by a 
pressure switch, check and adjust the cut-in and cut-out pressures. If 
low-water-level controls are used, be sure the low level switch is properly 
adjusted so the pump cannot run if the pump should break suction. 
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Operating Parameters 
Grundfos Series C multi-stage centrifugal pumps installed in accordance with these 
instructions and sized for correct performance will operate efficiently and provide years 
of service. The pumps are water-lubricated and do not require any external lubrication 
or inspection. The motors will require periodic lubrication as noted in the following 
Maintenance Section. 

Under no circumstances should the pump be operated for any prolonged 
periods of time without flow through the pump. This can result in motor and pump 
damage due to overheating. A properly sized relief valve should be installed to allow 
sufficient water to circulate through the pump to provide adequate cooling and 
lubricaton of the pump bearings and seals. 

Pump cycling -Pump cycling should be checked to ensure the pump is not starting 
more than: 

20 times per hour on t/z to 5 HP models, 
15 times per hour on 7 1/z to 15 HP models 
10 times per hour on 20 to 30 HP models. 

Rapid cycling is a major cause of premature motor failure due to increased heat build- 
up in the motor. If necessary, adjust controls to reduce the frequency of starts and 
stops. 

Boiler-feed installations - If the pump is being used as a boiler-feed pump, make 
sure the pump is capable of supplying sufficient water throughout its entire evaporation 
and pressure ranges. Where modulating control valves are used, a bypass around the 
pump must be installed to ensure pump lubrication. 

Maintenance 
Freeze Protection: 
If the pump is installed in an area where freezing could occur, the pump and system 
should be drained during freezing temperatures to avoid damage. To drain the pump, 
close the isolation valves, remove the priming plug and drain plug at the base of the 
pump, Do not replace the plugs until the pump is to be used again. 

Motor Lubrication 
Electric motors are pre-lubricated at the factory and do not require additional 
lubrication at start-up. Motors containing sealed bearings do not require additional 
lubrication during the first 15,000 hours of operation. Motorswith greasefittings should 
only be lubricated with a lithium based grease. 

Type of Service 

Seasonal (motor is 
idle for more than 
6 months) 

Frequency of 
Greasing 

Yearly 
I Approved Types 

of Grease 

I Shell Dolium R 
FSSO Beacon 3 
BP-XRBZ 
Shell Alvania 3 
Mobil Grease 2 

Starfos Premium 

Do not over grease the bearings. Over greasing will cause increased bearing heat 
and can result in bearing/motor failure. 
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Regular Checkups 
At regular intervals depending on the conditions and time of operation, the following 
checks should be made: 

1. Pump meets required performance and is operating smoothly and 
quietly. 

2. There are no leaks, particularly at the shaft seal. 
3. The motor is not overheating. 
4. Remove and clean all strainers or filters in the system. 
5. Verify the tripping of the motor overload protection. 
6. Check the operation of all controls. Check unit control cycling twice 

and adjust if necessary. 
7. If the pump is not operated for unusually long periods, the unit 

should be maintained in accordance with these instructions. In 
addition, if the pump is not drained, the pump shaft should be 
manually rotated or run for short periods of time at monthly intervals. 

If the pump fails to operate or there is a loss of performance, refer to the Trouble 
Shooting section on pages 12-I 5. 

Motor Replacement 
If the motor is damaged due to bearing failure, burning or electrical failure, the 
following instructions detail how to remove the motor for replacement. It must be 
emphasized that motors used on Series C pumps are specifically selected to our 
rigid specifications. Replacement motors must be of the same NEMA C frame size, 
should be equipped with the same or better bearings and have the same service 
factor. Failure‘to follow these recommendations may result in premature motor 
failure. 

Disassembly 
1. Remove the coupling guard 

screens. 
2. Using the proper metric Allen 

wrench, loosen the four cap 
screws in the coupling. 

3. With the correct size wrench, 
loosen and remove the four 
bolts which hold the motor to 
the discharge section of the 
pump end. 

4. Lift the motor straight up until 
the shaft is free from the 
coupling. 

Assembly 
1. Thoroughly clean the surfaces 

of the motor and pump end 
mounting flanges. Set the 
motor on the pump end. 

2. Place the terminal box in the 
desired position by rotating the 
motor. 

3. insert the mounting bolts, then 
diagonally and evenly tighten. 
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- Note the clearance 
below the coupling 

* Raise the coupling 
higher. as far as it 
will go 

* Lower it haltway back 
down(ll2 the distance 
you just raised it) 

- Tighten sc,ews 
M6...10ft Ibs (t3Nm) 
M8...23ft Ibs (31 Nm) 



4. Using a larger screwdriver, raise the pump shaft by placing the tip of the 
screwdriver under the coupling and carefully elevating the coupling to its 
highest point. Note: The shaft can only be raised approximately 0.20 
inches (5mm). 

5. Now lower the shaft halfway back down the distance you just raised it 
(approximately the thickness of a dime), and retighten the metric cap 
screws in the coupling. Be sure to tighten the top and bottom screws on 
one side of the coupling and then the other. Torque coupling screws to 
the following specifications. 

Coupling Min. Torque 
Bolt Size Specifications 

M6 .._..___.__....... 10%lbs. 
M8 . . ..____....... 23 R-lbs. 
Ml0 __.___._____________..... 46 ft-lbs. 

6. Check to see that the gaps between the coupling halves are equal. 
Loosen and re-adjust if necessary. 

7. Be certain the pump shaft can be rotated by hand. If the shaft cannot be 
rotated or it binds, disassemble and check for misalignment. 

8. Replace the two coupling guard screens. 

Parts List 
For each Series C pump model we offer an extensive Parts List and diagram of 
parts used in that pump and those we recommend you keep on hand for future 
maintenance. In addition, the listings also provide information about our 
prepackaged Service Kits of those pump components most likely to exhibit wear 
over time, as well as the complete Impeller Stack needed to replace the “guts” of 
each model. These Parts Lists are available separately from our literature 
warehouse or as a set with extensive service instructions in our Series C Service 
Manuals (for $25). 

Spare Parts 
For each model Grundfos sells, we offer an extensive list of spare parts for sale. 
For a current list of these parts, refer to our: Plumbing & Heatinghdustrial Service 
Kits, Tools, and Spare Parts Price List Form # LSK-SL-002 

Prepackaged 
impeller stacks 
ready for 
immediate 
installation 

Prepackaged 
Flange Kits l 
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WARNING 
WHEN WORKING WITH ELECTRICAL CIRCUITS. USE CAUTION TO AVOID 
ELECTRICAL SHOCK. IT IS RECOMMENDED THAT RUBBER GLOVES AND 

ROOTS BE WORN, AND METAL TERMINAL BOXES AND MOTORS ARE 
GROUNDED BEFORE ANY WORK IS DONE. 

FOR YOUR PROTECTION, ALWAYS DISCONNECT THE PUMP FROM ITS 
POWER SOURCE BEFORE HANDLING. 

Preliminary Tests 
SUPPlY How ta Measure 

Use a volt meter. (set to the 
proper scale) measure the 
voltage at the pumpterminal box 
or starter. 

What it Means 
When the motor is under load, the 
voltage should be within&l 0% of the 
nameplate voltage. Larger voltage 
variationmaycausewindingdamage. 

Onsingle-phase units, measure 
between power leads Ll and L2 

Large variations in the voltage 

(or Ll and N for 115 volt units). 
indicate a poor electrical supply and 

On three-phase units, measure 
the pump should not be operated 
until these variations have been 

between: corrected. 
- Power leads Ll and L2 
- Power leads L2 and L3 
- Power leads L3 and Ll 

If the voltage constantly remains high 
or low, the motor should be changed 
to the correct supply voltage. 

Current _-..-_._ How to Measure 

Measurement Use an ammeter, (set on the 
proper scale) to measure the 
current on each power lead at 
the terminal box or starter. See 
the motor nameplate for amp 
draw information. 

Current should be measured 
when the pump is operating at 
constant discharge pressure. 

What it Means 
If the amp draw exceeds the listed 
service factor amps (SFA) or if the 
currentimbalanceisgreaterthan5% 
between each leg on three-phase 
units, check the following: 

1. Burned contacts on motor 
starter. 

2. Loose terminals in starter or 
terminal box or possible wire 
defect. 

3. Too high or too low supply 
voltage. 

4. Motor windings are shorted or 
grounded. Check winding and 
insulation resistances. 

5. Pump is damaged causing a 
motor overload. 

insulation 
Resistance 

. 

How to Measure What it Means 
Turn off power and disconnect Motors of all HP, voltage, phaseand 
the supply power leads in the cycle duties have the same value of 
pump terminal box. Using an insulation resistance. Resistance 
ohm ormegaohm meter, set the values for new motors must exceed 
scale selector to Rx 1OOK and l,OOO,OOO ohms. If they do not, 
zero adjust the meter. motor should be repaired or replaced. 

Measure and record the 
resistance between each of the 
terminals and ground. 



Diagnosing Specific Problems 

Problem Possible Cause Remedy 

The pump does 
not run 

The pump runs 
but at reduced 
capacity or does 
not deliver water 

1. No power at motor. 

2. Fuses are blown or 
circuit breakers are 
tripped. 

3. Motor starter overloads 
are burned or have 
tripped out. 

4. Starter doesnof 
energize. 

5. Defective controls. 

6. Motor is defective 

7. 

8. 

1. 

2. 

3. 

Defective capacitor. 
(Single-phase motors) 

Puma is bound 

Wrong relation 

Pump is not primed or 
is airbound. 

Strainers. check or foot 
valves are clogged. 

Check for voltage at motor teminal box. If no 
voltage at motor, check feeder panel for 
tripped circuits and reset circuII. 

Turn off power and remove fuses. Check for 
continuity with ohmmeter. Replace blown 
fuses or reset circuit breaker. If new fuses 
blow or circuit breaker trips, the electrical 
installation,motorand wiresmust bechecked. 

Check for voltage on line and load side of 
starter. Replace burned heaters or reset. 
Inspect starter for other damage. If healer 
trips again, check the supply voltage and 
starter holding coil. 

Energize control circuit and checkforvollage 
at the holding coil. If no voltage, check control 
circuit fuses. If voltage, check holding coil for 
shorts. Replace bad coil. 

Check all safety and pressure switches for 
operation. lnspectcontactsincontroldevices. 
Replace worn or defective parts or controls. 

Turn off power and disconnect wiring. 
Measure the lead to lead resistances with 
ohmmeter (RX-l). Measure lead to ground 
values with ohmmeter (RX-1OOK). Record 
measured values. If an open or grounded 
winding is found, remove motor and repair or 
replace. 

Turn off power and discharge capacitor. 
Checkwith ohmmeter (RX-100K). When the 
meterisconnectedto thecapacitor, theneedle 
should jump towards 0 ohms and slowly drif-l 
back to infinity ( 00). Replace if defective. 

Turn off power and manually rotate pump 
shaft. If shaft does not rotate easily, check 
coupling setting and adjust as necessary. If 
shaft rotation is still tight, remove pump and 
Inspect. Disassemble and repair. 

Checkwiringforproperconnections. Correct 
wiring. 

Tumpumpoff,closeisolationvalve(s), remove 
priming plug. Check fluid level. Refill the 
pump, replace plug and start the pump. Long 
suction linesmust be filled before starting the 
pump. 

Removestrainer, screenorvalveand Inspect. 
Clean and replace. Reprime pump. 
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Problem 

The pump runs 
but at reduced 
capacity or does 
not deliver water 

Pump cycles too 
much 

4. Suction lift too large 

5. Suction and/or 
discharge piping leaks. 

6. Pump worn 

7. Pump impeller or guide 
vane is clogged. 

1. Pressure switch is not 
properly adjusted or is 
defective. 

2. Level control is not 
properly set or is 
defective. 

3. Insufficient air charging 
or leaking tank or 
piping. 

1. Tank is too small 

5. Pump is oversized. 

Remedy 

Install compound pressure gauge at the 
suction side of the pump. Start pump and 
compare reading to performance data. 
Reduce suction lift by lowering pump, increase 
suction line size or removing high friction loss 
devices. 

Pump runs backwards when turned off. Air in 
suction pope. Suction pipe, valves and fittings 
must be airtight. Repair any leaks and 
retighten all loose fittings. 

Install pressure gauge, start pump, gradually 
close the discharge valve and read pressure 
at shutoff. Convert measured pressure (in 
PSI) to head (in feet): (Measured PSI x 2.31 
ft./PSI = ___ ft.). Refer to the specific 
pump curve for shutoff head for that pump 
model. If head is close to curve. pump is 
probablyOK. Ifnot.removepumpandinspect. 

Oisassemble and inspect pump 
passageways. Remove any foreign materials 
found. 

Check pressure setting on switch and 
operation. Check voltage across closed 
contacts. Readjust switch or replace if 
defective. 

Checksettingandoperation. Readjustsetting 
(refer to level control manufacture& data). 
Replace if defective. 

Pump air into tank or diaphragm chamber. 
Check diaphragm for leak. Check tank and 
piping for leaks with soap and water,solution. 
Check air to water volume. Repair as 
necessary. 

Check tank size and air volume in tank. Tank 
volume should be approximately 10 gallons 
for each gpm of pump capacity. The normal 
airvolumeis2/3ofthetotaltankvolumeatthe 
pump cut-in pressure. Replace tank with one 
of correct size. 

Install pressure gauges on or near pump 
suctlon and discharge ports. Start and run 
pump under normal conditions, record gauge 
readings. Convert PSI to feet (Measured PSI 
x 2.31 H./PSI = ft.) Refer to the 
specific pump curve for that model, ensure 
that total head is sufficient to limit pump 
delivery within its design flow range. Throttle 
pump discharge flow if necessary. 
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Problem Possible Cause 

Fuses blow or 
circuit breakers 
or overload 
relays trip 

Low voltage. 

Motor overloads are 
set too low. 

Three-phase current is 
imbalanced. 

Motor is shorted or 
grounded. 

Wiring or connections 
are faulty. 

Pump is bound. 

Defective capacitor 
(single-phase motors). 

Motor overloads at 
higher ambient 
temperature than 
motor. 

Remedy 

Check voltage at starter panel and motor. lf 
voltagevariesmore than?lO%,contact power 
company. Check wire sizing. 

Cycle pump and measure amperage. 
Increase heater size or adjust trip setting to .s 
maximum of motor nameplate (full load) 
current. 

Check current draw on each lead to the 
motor. Must be within 25%. If not, check 
motor and wiring. Rotating all leads may 
eliminate this problem. 

Turn off power and disconnect wiring. 
Measure the lead-to-lead resistance with an 
ohmmeter (RX-l). Measure lead-to-ground 
values with an ohmmeter (RX-100K) or a 
megaohm meter. Record values. If an open 
or grounded winding is found, remove the 
motor, repair and/or replace. 

Check proper wiring and loose terminals. 
fighten loose terminals. Replace damaged 
wire. 

Turn off power and manually rotate pump 
shaft. If shaft does not rotate easily, check 
:oupling setting and adjust as necessary. If 
shalt rotation is still tight, remove pump and 
nspect. Disassemble and repair. 

rum off power and discharge capacitor. 
Zheckwithohmmeter (RX-IOOK). When the 
neterisconnectedto thecapacitor, theneedle 
;hould jump towards 0 ohms and slowly drift 
lack to infinity (00). Replace if defective. 

Jse a thermometer to check the ambient 
emperature near the overloads and motor. 
3ecord these values. If ambient temperature 
11 motoris lower than at overloads, especially 
vhere temperature at overloads is above 
104°F (40°C) ambien+ompensated heaters 
;hould replace standard heaters. 
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1.0 JNTRODUCTION: 

1 .l BRIEF OVERVIEW OF OPERATION: Nepcco’s Multiwell ProbelessrM pump 
controller Systems can remove the contaminated water by creating a flow toward 
the recovery wells. The result can be less total dissolved substances entering the 
aquifer, reduced water treatment costs, and less total time required to bring the 
project to closure. Savings of 40 to 50 percent in equipment costs over using 
dedicated pumping systems are typical when using two or more recovery wells at 
an underground spill site. 

1.2 The operation of each recovery well pump is monitored by a power sensing 
circuit in the ProbelessTM Control Module. When the controller detects a load 
change, for example the pump running out of water, this change is detected and the 
controller removes power from the pump for a pre-set time. After the pre-set 
‘jme out period the power is applied to the pump motor and the process repeats. In 
*he event of an overload condition the controller will interrupt the power to the 
pump and the pump will remain off until the problem has been corrected and the 
reset button is manually pressed. 

1.3 Nepcco’s MultiPurgeTM Controllers are capable of simultaneously controlling 
multiple HydroPurgeTM pump sets. The 22PL Model also includes a 3 event Failsafe 
feature that will shut down the Controller in the event of a system failure. 
Failures such as Sump Level HI-HI (LATCHING), Blower Pressure LO-LO (NON- 
LATCHING), Gallery HI-LO (LATCHING) etc. These Failsafe conditions are 
transmitted from Sensor switches to the failsafe circuitry in the control panel. 
The Controller detects this contact closure and illuminates the corresponding 
Failsafe indicator lamp and disables the recovery well pumps until Manually Reset. 
In the event of power loss the system will shut down until power is restored. 
When power is restored to the system the blower will automatically start up and 
remove the blower failsafe (NON-LATCHING), and if no other failsafe conditions 
exist, the system will resume normal operation. 

An optional failsafe HI LO is offered for the recharge gallery that will shut 
down the system if the recharge gallery overflows. It will then reset the system 
when the water level falls back to normal. 

Npcco 
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2.0 MOUNTING: 

2.1 MOUNTING the MultiPurgeTM Controller has been designed for outdoor 
installation; however, we recommend that some protection from extreme weather 
conditions be incorporated when possible. Mounting on a wall or other suitable 
surface is preferred. Although not required, a vertical surface is recommended. 
The MultiPurgeTM Controller enclosure js not extHosion-Droof and care should be 
exercised to keep its mounting location in a non-hazardous location. 

3.0 ELECTRICAL CONNECTIONS: (REFER TO FIG. 1 & 2) 

3.1 GENERAL: Power to and from the MultiPurge TM Controller enclosure is via 
rain-tight conduit in compliance with the National Electrical Code and local wiring 
requirements. Access holes for the conduit have not been provided since their 
location will vary depending on the site layout. In general, power wiring from the 
main feed should enter the MultiPurge”” Controller enclosure at or near the top, and 
wires to the pump motors and probes should exit the enclosure at the bottom. 

3.2 INPUT POWER: 240 volt, 60Hz, l-phase power for the MultiPurgeTM 
Controller is connected via TBl at the top of the sub-panel. Provision is made for 
wire size up to #4 AWG. Input power wires must copper type fused and sized for 
the combined motor loads with a temperature rating of 6c4 C. The maximum 
current for the HydroPurgeTM motor is 30 amperes, some motors may require motor 
starters. For Standard HydroPurgeTM small motor loads, 30 amD service is 
recommended for the MultiPurgeTM 22PL Controller . 

3.3 OUTPUT POWER: 240 volt,60Hz, l-phase voltage for HydroPurgeTM pumps is 
available on TB2. Output power must be supplied with copper type power 
conductors. Power available is normally limited to 15 amps on HydroPurgeTM 
circuits. Ll & L2 represent the 240AC volt power leads with an adjacent ground 
connection for each motor. Power to transfer pumps is controlled by the low 
voltage Logic curcuits and the Multilevel probes. The ProbelessTM control module 
controls power for HydroPurgeTM pump #l and #2. 

3.4 PROBE INPUTS: The Multilevel probe inputs are located on the bottom of the 
control panel. 

3.5 GALLERY HI/LO (OPTIONAL): The gallery HI LO terminal block is located in 
the lower right hand side of the control panel. The gallery hi lo probe connects as 
per the color coded diagram shown by drawing ES-4-020-130. Place the gallery 

Npcco 
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probe in the upper section of the recharge gallery right side up (probe wire up). lf 
the recharge gallery floods, the probe will fail the control panel on the upper float. 
When the water level falls below the lower float the system will automatically 
restart. The distance between the HI float and the LO float is approximately 7”. ff 
a greater distance between HI and LO is necessary, two probes will be required. 

4.0 T ROUBLESHOOTING: 
4.1 To VERIFY FAILSAFE operation; Apply power to the Control Panel and 

simulate a failed condition by manually lifting the probe HI-HI float, the 
corresponding Red lamp on the front panel should light, and the system should 
shutdown. This condition should remain until the failure is removed and the Reset 
button is pushed. Check each Failsafe channel with its corresponding Sensor. If 
sensors are not accessible then jumper between sensor and common for each 
failsafe input at TB-4 (Failsafe Inputs). NOTE: BLOWER FAILSAFE IS NON LATCHING 



POWER OUTPUT DEVICES 
~N~EGAALHORSEPOWERMANUALSTAATERS 

TYPEMaTAPPLICATlONOATA 
ctAss2510,2517, 2512 

- 
WlTN OR Wl~no”T LOW VOLTAGE PROTECTION 

MAIHTENANCEOFEQUIPMENT 



MISCELLANEOUS 

SYSTEM COMPONENTS 



Master Meter Magnetic 
Multi-Jet Water Meters 5/8”- 1” 

The Master Meter Magnetic Multi-Jet dry dial MOLDED CHAMBER - Port holes molded not 
meter is the most efficient meter you can find. The new machined - Corrosion resistant - Large basket strainer 
MM series offers the time proven Multi-Jet concept - extremely accurate - all flows - Sapphire rotor bearing 
combined with the center- sweephand sealed register 
that is preferred by most Water utilities. SEALED REGISTER - Vacuum-sealed stainless steel 

The Multi-Jet design offers superior accuracy register - Magnetic Drive - Center sweephand * Leak 
overawiderangeof flows.withlowheadlossevenat high indicator - Large numeral wheels - Easy to read 
flows. The magnetic-drive vacuum-sealed register - Tempered glass lens . Easily adapted to metric 
protects the register assembly from tust, sand and other - Damage resistant brass sealing ring 
water impurities. The center sweephand register has BENEFITS 
large numerals for easy reading and testing. 
MM FEATURES 
BRONZE METER HOUSING-Available-’ 
with or without frost protection - 81% 
Copper content exceeds AWWA 
-Wrench pads for ease in installment 
- Complete in line serviceability - Brass@ 
case and lid - Sealed adjusting port. 

- Most accurate of all meter designs - Eliminates 
discoloring of dial face - Easy and 
inexpensive to maintain * Low Head Loss 
- Can be serviced in line - Long life for all 
parts - Corrosion resistant . Eliminates 
fogging 
MASTER METERD, WATER METERS MEET CR 
EXCEED AWWA C-708 
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Master Meter Magnetic 
Multi-Jet Water Meters I%“- 2” 

Master Meter Magnetic Multi-Jet dry dial meters are the 
most efficient and accurate meters available. The new 
MM series offers the time proven Multi-Jet concept with 
the center-sweep hand sealed register preferred by most 
water utilities. 

The Multi-Jet design offers superior accuracy over a 
wide range of flows, with low head loss even at high 
flows. The magnetic-drive vacuum-sealed register 
protects the register assembly from rust, sand and 
other water impurities. The register face 
has a large sweep hand and large numerals 
for easy reading and testing. 

MM BENEFITS - Most accurate of all 
meter designs * Easy and inexpensive 
to maintain - Low head loss - In-line 
serviceability - Long life for all parts 

BRONZE METER HOUSING - 81 O/o Coppercontent 
exceeds AWWA * Brass case and lid - Sealed 
adjusting port 

MOLDED CHAMBER - Molded port holes - 
not machined - Corrosion resistant - Extreme 
accuracy at all flows - Sapphire rotor bearing 

SEALED REGISTER - Vacuum-sealed register in 
stainless steel housing with heat treated glass lens 

- Center sweephand - Leak indi- 
cator - Easily adapts to metric - 
Damage resistant brass sealing 
ring - Eliminates discoloring of 
dial face 

MASTER METEFIb WATER METERS 
MEET OR EXCEED AWWA C-708 



NEW FEATURES ON MASTER METER l’h” AND 2” 

DIMENSIONAL AND PERFORMANCE INFORMATION 

MASTER METER MULTI-JETS OFFER: 

* Extreme accuracy at low flows . Higher continuous flow 
capacity . Sand and material in suspension have little 
effect on meter accuracy + Factory pretested cartridge 
allows for in-line service and lower maintenance 
costs - Flanged or threaded end. 

Head Loss Curves 

PERFORMANCE 
;; 
4 10 

The Multi-Jet design equally distributes load pressure on i? 
the impeller, causing less wear while maintaining accuracy 

B 
II 

even under constant use. The magnetic drive coupling d 
consists of two noncorroding ceramic rings, one in the B II 
register and one in the measuring chamber. This coupling 
ensures perfect sealing. There is no drive shaft through the 

4 
4 

register box. Therefore, the register remains permanently 
clean. dry and protected. 2 

THE MASTER METER GUARANTEE 
m P 60 50 M 70 M 

The Master Meter is guaranteed to perform to AWWA 
93 m I,0 120 m ,u) 150 ,M 

standards for new meter accuracy to be free from defects 
Rae Of Flow - G.P.M. 

in materials or workmanship for a period of two (21 years 
from the date of shipment. Additionally, the meters wll 
perform to at least AWWA standards for repaired meter 
accuracy for the time period or registration limits indicated: Distributed by: 
s/s- - Fifteen (15) years or 1.500.000 gallons. whichever 

occurs first; 
1” - Fifteen (15) years or 3.000.000 gallons. whichever 

occurs first; 
1%” - Fifteen (15) years or 5.500.000 gallons. whichever 

occurs first; 
2” - Fifteen (15) years or 8.000.000 gallons. whichever 

occurs first: 
The meter body of all sizes is guaranteed against 
manufacturing defects for 25 years. 
Master Meter’s liability under this performance guarantee is 
expressly limited to repair of the meter upon the customer’s 
returning the meter to the factory or service center 
designated by a Master Meter representative and paymg 
freight cost to such factory or service center. 
This performance guarantee shall not be applicable to 
maters wh!ch have been damaged by wllful mwonduct, 
negligence. vandalism. act of God, exposure to adverse 
service conditions or improper installation 

MASTER METER, INC. * 1001 McKesson Drive l Longview, TX75604 - 214-297-0635 l l-800-527-8466 

_-.. _ ----.- ___--- --... 



MANUAL FOR THE INSTALLATION, OPERATION AND 
MAINTENANCE ; 

OF 

FILTER VESSELS 

FILTER SPECIALISTS, INC. 
MICHIGAN CITY, INDIANA 

(219) 879-3307 

IMPORTANT!! 

Read and Understand ENTIRE 
Manual Before Operating 

This Vessel 

THIS MANUAL CONTAINS IMPORTANT 
REVISED INFORMATION AND SUPER- 
SEDES ALL PRIOR PUBLICATIONS. 

I JA 90 I IMR 901 IN0 911 



SAFETY 

THIS MANUAL HAS BEEN PREPARED FOR THE SAFE INSTALLATION, OPERATION AND MAINTENANCE 
OF FSI PRESSURE VESSELS. WARNING LABELS HAVE BEEN RE-PRINTED IN THIS MANUAL. THE 
APPLICATION OF WARNING LABELS TO VESSELS IS BASED UPON VESSEL TYPE AND ADEQUATE 
SPACE TO AFFIX LABELS. WARNING LABELS ARE NOT A SUBSTITUTE FOR READING AND 
UNDERSTANDING THIS MANUAL. 

LABEL FORMAT 

A. HAZARD ALERT WORD 

B. HAZARD AND CONSEQUENCE STATEMENl 

C. INSTRUCTION STATEMENT 

A + 
IMPROPER USE OF THIS VESSEL CAN CAUSE 
SERIOUS INJURY, BLINDNESS OR DEATH. 

a + 
READ THE VESSEL ASME CODE PLATE, WARNING 
LABELS, AND THIS INSTRUCTION MANUAL FOR THE 
INSTALLATION, OPERATION AND MAINTENANCE OF 
FILTER VESSELS BEFORE INSTALLATION AND 

c + OPERATION. 

ALL LABELS MUST BE REPLACED WHEN LEGIBILITY IS LOST OR VISIBILITY IS BLOCKED. 
LABELS HAVE A PART NUMBER IN THE LOWER RIGHT HAND CORNER FOR RE-ORDERING. 

PROTECTIVE Cl OTHING 

WARNING: BEFORE OPERATING THIS VESSEL, OPERATOR SHOULD WEAR PROTECTIVE 
CLOTHING INCLUDING PROTECTIVE GLOVES AND FACE SHIELD. IF HANDLING HOT LIQUIDS, 
OPERATOR SHOULD WEAR HEAT-RESISTANT CLOTHING SUCH AS NOMEX GARMENTS TO 
PREVENT POSSIBLE BURNING OR SCALDING. REFER TO MATERIAL SAFEl?’ DATA SHEET 
(MSDS) FOR SPECIFIC INSTRUCTIONS FOR HANDLING THE LIQUID AS SUPPLIED BY THE 
MANUFACTURER OF THE MATERIAL. 

INSTALLATION 

I. MOVING VESSFI. 

A. MOUNTVESSEL SECURELYTO A SKID AND MOVE SKID WITH FORK LIFT. 

B. VESSEL CAN BE LIFTED BY MEANS OF A MULTI-LEGGED SLING CHAIN WITH A SAFETY 
HOOK ATTACHED TO THE END OF EACH LEG. ATTACH THE HOOK OF EACH LEG TO AN 
EYENUT AND SPACE LEGS AROUND VESSEL EQUALLY. (SEE FIGURE I- ~~~352) 
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WARNING 

NEVER USE THE LID SUPPORT ARM TO LIFT VESSEL 

DAMAGE TO LIFT ASSEMBLY WILL RESULT 

VESSEL MAY DROP 

TWO-LEGGED SLING 
FOR VESSELS WITH (2) 
OR (4) EYENUTS 

THREE-LEGGED 
SLING 
k?lUALLY SPACED 
FOR VESSELS 
WITH (3) EYENUTS. 
AND (5) OR MORE 
EYENUTS 

NEVER USE LID 
SUPPORT (DAVlTJ 
ARMTO LIFT 
VESSEL. 

FIGURE 1 

FOR VESSEL WEIGHT, CHECK THE BILL OF LADING 
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II. 

III 

PI ACEMENT OF MANUAL FOR THF INSTALLATION. OPERATION AND MAINTENANCE OF FILTER 
VESSECS 

THE END USER IS TO LOCATE ONE MANUAL FOR THE INSTALLATION. OFERATION AND 
MAINTENANCE OF FILTER VESSELS ON EACH VESSEL AT FINAL INSTALLATION SO IT IS 
VISIBLE AND ACCESSIBLE TO AN OPERATOR. 

NEW FLOOR CONSTRUCTfON 

m M 

ALL VESSELS MUST BE PROPERLY BOLTED TO THE FLOOR BEFORE MOVING THE LID. THIS 
WILL ASSURE VESSEL STABILITY AND PREVENT TIPPING. 

VESSEL LEG 

4000 P.S.1. 

CONCRETE 

EXISTING CONCRETE FLOOR 

FOR VESSELS PLACED ON EXISTING FLOORS, USE THE FOLLOWING OR AN EQUIVALENT: 

RED 1 -CCHEM THREADED ANCHOR ROD 
RED 1 - CHEM CAPSULES 

REFER TO MANUFACTURER’S LITERATURE FOR PART NUMBER AND INSTALLATION INSTRUCTIONS 

ITW RAMSETIRED HEAD 
U.S. 12 & LIBERlY TRAIL 
MICHIGAN CITY, IN 46360 
PHONE NUMBER: 219-874-4217 
TELEX NUMBER: 258438 
TELEFAX NUMBER: 219-874-7035 

IV. PlPlNG 

THE PIPING MATERIAL USED SHOULD BE THE SAME AS THE BASE MATERIAL OF THE VESSEL. 
IT SHOULD HAVE A RATING EQUAL TO OR GREATER THAN THE PRESSURE AND 
TEMPERATURE RATING OF THE VESSEL. 
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V. 

VI. 

VII. 

RFLIEF VALVF 

IT IS THE RESPONSIBILITY OF THE END USER TO PROTECT SYSTEMS COMPONENTS, SUCH 
AS THE F.S.I. FILTER, FROM BEING OVER PRESSURIZED. THIS CAN EiE ACHIEVED BY 
INSTALLING A SYSTEM RELIEF VALVE. 

PRESSURE GAUGE, TEMPERATURE GAUGE. AND VENT VALVF 

F.S.I. DOES NOT SUPPLY THE VESSEL PRESSURE GAUGE, TEMPERATURE GAUGE, OR THE 
VENT VALVE. IT IS THE RESPONSIBILITY OF THE END USER TO OBTAIN. INSTALL AND 
MAINTAIN THE PROPER GAUGE, INDICATING VESSEL TEMPERATURE AND INTERNAL VESSEL 
PRESSURE. (REFER TO FIGURE 2 PAGE 6) 

GASKET 

A WARNING 

I 
GASKETS CAN FAIL, CAUSING SERIOUS INJURY 
AND/OR BLINDNESS. 

GASKET MATERIAL MUST BE CHEMICALLY AND 
TEMPERATURE COMPATIBLE WITH FLUID BEING 
FILTERED. 

NOTE THE OPERATING TEMPERATURE OF A GASKET MATERIAL CHANGES WITH RESPECT TO 
THE FLUID TEMPERATURE AND CHEMICALCONCENTRATION. 

EACI I F.S.I. GASKET IS LABELED TO SHOW THE VESSEL TYPE IT WILL FIT AND THE GASKET 
MATERIAL. 

EXAMPLE: 

LABEL FORMAT 

VESSEL TYPE + FS 3500.3000.2500 30021 
FSP 4000 

GASKETMAT. + VITON 

SPECIAL INSTRUCTION LABELS 

GASKET INSTALLED 
WITH LIPS TOWARD 
CENTER OF VESSEL 

4 

USE ONLY FSI APPROVED GASKETS. 

4 



VIII. SYSTFM CHECK 

IT IS ADVISABLETO HYDRO-STATICALLY TESTTHIS VESSEL WITH WATER TO DETERMINE IF 
THERE ARE ANY LEAKS IN THE SYSTEM. 

SH Q, D TH RE B ANY TI N 
QP G ER ON 0 ATI R MAINT A EN NCE OF THIS VFSSEL. PLEASE CO NTACT TH E E NGINEERIN 

STS. C.. P.O. BOX 735. MICHIGAN CITY. IN 46360. PHONE: 12191 D A TM N FILT EP R E T. ER S EC P IALI IN 
8 79-3307 

MAINTENANCE 

I. MANUAL LIFTING DFVICF’ REFER TO FlGURE2 - PAGE 6 

THIS DEVICE CONSISTS OF A THREADED STUD ITEM 16 jnIELDED TO THE LID AND AN 
INTERNALLY THREADED CRANK HANDLE IT.15. 

A. KEEP THREADS CLEAN AND WELL LUBRICATED WITH A LUBRICANT ACCEPTABLE FOR THE 
CUSTOMER’S APPLICATION. 

6. THREADS SHOULD BE INSPECTED PERIODICALLY FOR WEAR AND TEAR. SHOULD THE 
WEAR BECOME EXCESSIVE, PARTS SHOULD BE REPLACED BY AUTHORIZED F.S.I. 
PARTS. 

CRANK HANDLE - 

*THREADSTUD - 

PM 26004 SPECIFY CARBON STEEL OR STAINLESS STEEL 
VESSEL 
PIN 20521 SPECIFY CARBON STEEL OR STAINLESS STEEL 
VESSEL 

C. LUBRICATE THE SUPPORT AND SWIVEL BLOCKS (IT.14) OF THE DAVIT ARM WHICH 
SUPPORTS THE LID WHEN OPENED. 

II. HYDRAULIC LIFTING DFVICF. REFER TO flGUREP PAGE 6 

F.S.I. OFFERS THREE BASIC LID LIFTING CYLINDER ASSEMBLIES. SEE TABLE (1) ONE - PAGE 
6 FOR REPLACEMENT PARTS. 

A. 

0. 

C. 

D. 

. 

MAINTAIN THE HYDRAULIC RESERVOIR IN THE DUMP (IT.12) WITH HYDRAULIC FLUID. 
REFER TO THE MANUFACTURER’S MAINTENANCE LITERATURE (ENCLOSED - SEE PAGE Q. 
THE PUMP RELIEFVALVE IS FACTORY SETTO PREVENT EXCESS PRESSURE (1800 PSI). 

CHECK THE HYDRAULIC HOSES (IT.13) PERIODICALLY FOR TEAR, ABRASION AND KINKS. 
REPLACE IF NEEDED. 

THERE ARE TWO (2) NUTS AmACHED TO THE END OF THE CYLINDER ROD. THE FIRST IS A 
JAM NUT (GR5) (IT.lO) AND THE SECOND A LOCK NUT WITH A NYLON INSERT (IT.1 1). IF 
ITEM 11 IS REMOVED, IT MUST BE REPLACED WITH A NEW ONE TO KEEP IT FROM 
VIBRATING LOOSE. 

ON THE LIFT CYLINDER ASSEMBLIES, THE LID LOWERING RATE CAN BE SET BY 
ADJUSTING THE FLOW CONTROL VALVE MOUNTED IN THE CYLINDER END CAP. ADJUST 
SPEED SO THAT THE LID COMES DOWN SLOWLY. (IT. 19, FIGURE.3 - PAGE6) 

THREADED STUD MUST BE WELDED BY AN AUTHORIZED A.S.M.E. CODE WELD FACILllY. 
THE VESSEL MUST BE REINSPECTED AFTER WELDING BY AN AUTHORIZED INSPECTOR. 

5 
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REPLACEMENT PART LIST FOR LID LIFTING DEVICE 

GENERAL APPLICATION CHART FOR VESSELS RATED AT 150 PSI OR LESS 
AND E CORROSION ALLOWANCE. PLEASE HAVE F.S.I. VERIFY THE ACTUAL 
LIFT CYLINDER ASSEMBLY BY MATCHING IT WlTH THE VESSEL SERIAL NUMBER 
FOR ALL OTHER VESSELS. GRADE%5 

3/4 BORE X 3 STK l/4-28#25116 

3/8-24 #25118 

l-3/8 BORE X 3 

TABLE I 

/- LID LOCKED POSITION 
//- 1 ID UNLOCKED POSITION TYPICALVESSEL 

NOT TO SCALE 

_ 
5 
6 

~RAIJLIC LIFT ASSEMBLY 

I SAFETYPIN I 114 I SUPPORTBLOCKS 
( da vit arm 

15 1 HAND1 
16 

=lzE&- 
-ROI 

FIGURE 2 
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4. Turn the cylinder upright. Operate the pump to cycle the 
cyhnder plunger If air is out of the system. the plunger wll 
advance and retract Smoothly. If the plunger IS errat,c. 
repeat steps 1 thrD”gh 4. 

5. Open the pump lit, cap and check the 011 level. Fill to the 
indicator mark on the end cap. 

1 Affer all systen, c~rnp~nent~ are connected to the hand 
pump check pump ,ese,vo,r oil level. Fill to the mdcator 
mark on the pump end cap. Replace end cap and tighten 
l”d I” vent pos1t10”). 

2 Place hand pump I” a place where 11 will be hogher than the 
hydraulic cylinder. Lay the hydraulic cylinder on its side 
with the CcwplerS fmng up. 

3 Close the pump release valve (finger tight) Operate the 
pump to advance and refract the cylinder plunger three 0, 
fo”r times. 

4 Open pump release valve to retract the cylinder plunger. 
Check pump 011 level. Add al as necessary to restore 
correct level in the reservoir. 

1. To advance cylinder plunger. turn pump release 
valve clockwise as illustrated and close finger- 
tight. CAUTION: TO avoid release valve 
damage. do not use tools to tighten VBIVB. 

4. Pump can be operated from horizontal or 
vertcal (as long as hose end is down.) 

_- la 
2. Operate pump handle. 

PUMP IN VERTICAL 
POSlTlON PUMP IN HORIZONTAL 

3. To retract cvlinder plunger. turn release valve 
wuntercloci(wise as illu&ated. 

MAINTENANCE 

To check oil level in pump. open pump release valve lo 
allow oil in cylinder (if connected) to return to pump. 
Remove fill cap. Add ENERPAC hydraulic oil until level 
with mark on rear cap. DO NOT overfill. To function properly 
all hand pumps require air int he reservoir. If oil level is too 
high the pump will not operate. If hydraulic system is used 
under extremely dirty conditions, frequently drain pump 
completely. Refill with clean ENERPAC hydraulic oil Install 
fill cap and close 11. 

REPLACING COUPLER 

ASSEMBLING TO HOSE (FIGURE #l) 
Clamp the hexagon nut of the hose fitting in a vise as 
illustrated. Remove the old coupler or rlgid adaptor Install 
new coupler clockwise on to hose fitting to a firm fit. Use high 
quality thread sealer on threads (one wrap only). 
A kit has been prepared for the purpose of replacing 
a worn out seal and may be obtained at your nearest 
authorized technical service center. Q 
ASSEMBLING SPEE-D-COUPLERS 
TO CYLINDER (FIGURE #2) 
Use wrench to unscrew old coupler half from cylinder. 
Thread new coupler to cylinder and tlghte” firmly. Use a high 
quality thread sealant on coupler thread (one wrap only). 
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y- INTERNAL VESSEL PRESSURE GAUGE 

I 
OUTLET PRESSURE GAUGE 

VENT (VENT VALVE LOCATION) 

INLET PRESSURE GAUGE 
(INTERNALVESSEL PRESSURE 

OUTLET VALVE 
INLET VALVE 

INLET -+ 

ASME CODE PLATE 1 jl 

DRAIN VALVE w & 11 

u-- TEMPERATURE GAUGE 

OPERATING DIAGRAM 

LIDS WITH NO LIFT MECHANISM-LID NUTS 
SHOULD BE UNSCREWED FAR ENOUGH TO ALLOW 
THE LID TO REST ON THE GASKET FREELY AND 
PARALLEL TO THE VESSEL COLLAR PLATE. 

FIGURE 3 

NOTE: POSITION OF EYE NUTS 
PRIOR TO TIGHTENING 

COLLAR 
PLATE 

FIGURE 4 



HOT AND/OR CHEMICALLY ACTIVE LIQUIDS CAN 
CAUSE SERIOUS INJURY AND BLINDNESS. 

BEFORE OPERATING THIS VESSEL, OPERATOR SHOULD WEAR PROTECTIVE CLOTHING, 
INCLUDING PROTECTIVE GLOVES AND FACE SHIELD. IF HANDLING HOT LIOUIDS, OPERATORS 
SHOULD WEAR HEAT RESISTANT CLOTHING, SUCH AS NOMEX GARMENTS, TO PREVENT POSSIBLE 
BURNS. 

REFER TO THE MATERIAL SAFETY DATA SHEET (MSDS) FOR SPECltlC INFORMATION ON MATERIAL. 
THE MSDS IS SUPPLIED BY THE MANUFACTURER OF THE MATERIAL. 

1 A WARNING 

DO NOT EXCEED THE OPERATlNG LIMITS OF THIS 
VESSEL AND GASKET. 

I SERIOUS INJURY OR DEATH CAN RESULT IF LIMITS 
ARE EXCEEDED. 

FOR MAXIMUM PRESSURE, CHECK A.S.M.E. CODE PLATE OF VESSEL. 

FOR MAXIMUM TEMPERATURE OF VESSEL, CHECK A.S.M.E. CODE PLATE. 

FOR MAXIMUM OPERATING TEMPERATURE OF GASKET, CALL F.S.I., (219) 879-3307. THE MAXIMUM 
GASKET OPERATING TEMPERATURE CAN CHANGE WITH CHANGES IN FLUID, CHEMICAL 
COMPOSITION, TEMPERATURE, AND PRESSURE. 

NOTE: DO NOT EXCEED THE LESSER OF THE TWO MAXIMUM TEMPERATURES. 

I. INITIAL Cl OSING OF VFSSEL I ID 
VESSEL MUST BE ISOLATED FROM SYSTEM - PUMP TURNED OFF AND LOCKED OUT; INLET 
AND OUTLET VALVES CLOSED. REFER JO FIGURE 3- PAGE 8. 

A. INSERT BASKET INTO SEAT. THE BASKET RIM FLANGE MUST COVER ENTIRE OPENING. IF 
NOT, TtiE BASKET MAY COCK AND BE FORCED THROUGH ME OPENING UNDER 
PRESSURE. REFER TO FIGURE 5 - PAGE 12. 

8. INSERT NEW FILTER ELEMENTS, MAKING SURE THAT ALL BAGS OR CARTRIDGES ARE 
PROPERLY SEATED. SNAP RING BAGS MUST HAVE THE SALVAGE ON THE INSIDE OF THE 
BAG TO PREVENT BYPASS. REFER TO FlGURE5 - PAGE 72. 

C. INSPECT GASKET GROOVE AND GASKET. REFER TO NGIJRE 6 - PAGE 13. IF GASKET IS 
NICKED OR WORN, REPLACE ONLY WITH F.S.I. REPLACEMENT PARTS. FOR ORDERING 
REPLACEMENTS, REFER TO VESSEL MODEL NUMBER AND SERIAL NUMBER. 
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D. 

E. 

:,, 

F. 

G. 

INSERT GASKET, MAKING SURE GASKET IS NOT TWISTED, AND IF A LIP TYPE GASKET IS 
USED, THE LIPS ARE POINTING INWARD AS SHOWN IN FIGURE 6 - PAGE 13. IF GASKET 
WANTS TO ROLL OUT OF GROOVE, STRETCH GASKET SLIGHTLY BY HAND, INSPECT 
GASKET SEAM, AND REFIT INTO GROOVE. 

POSITION LID FOR CLOSING 

1. LIDS WfTH NO LIFT MECHANISM -LID NUTS MUST BE UNSCREWED FAR ENOUGH TO 
ALLOW THE LID TO REST ON THE GASKET FREELY AND PARALLEL TO THE VESSEL 
COLLAR PLATE. REFER TO NGURE 4 - PAGE8 

2. LIDS WITH A CRANK. REFER TO FIGURE 3 - PAGE 8. 

a. ROTATE LID OVER VESSEL SO THE EYE NUT AND BOLT BRACKET ARE IN LINE. 

b. TURN CRANK TO LOWER LID. 

c. REALIGN BRACKETS. IF NECESSARY, BEFORE LID SETS DOWN ON VESSEL BODY. 

3. LIDS WITH HYDRAULIC LIFTS. REFER TO NGURE 2 -PAGE 6. 

a. 

b. 

c. 

d. 

e. 

REFER TO STEPS E2a. E2b. and E2c. 

HOLD HAND PUMP IN VERTICAL POSITION WmH HOSE END DOWN AND RAISE LID 
SLIGHTLY. 

WITH ONE HAND, PULL SAFEl-Y PIN OUTTO DISENGAGE IT. HOLD IN THIS 
POSITION. 

WITH OTHER HAND, CRACK OPEN THE PUMP RELEASE VALVE. 

LOWER LID UNTIL IT ALMOST TOUCHES GASKET, RELEASE SAFEpl PIN, ALIGN 
EYEBOLT AND EYENUT BRACKETS, AND CONTlNUETO LOWER LID UNTIL IT 
RESTS FREELY ON THE GASKET. 

pkf-y A FALLING LID CAN CAUSE SERIOUS INJURY AND 

NEVER PLACE HANDS, FINGERS, OR LIMBS 
BETWEEN LID AND VESSEL. 

ENGAGE ALL BOLTS. HAND TIGHTEN NUTS. REFER TO FIGURE 7- PAGE 73. 

MODERATELY TORQUE NUTS AT 18O”TO EACH OTHER, ROTATING AROUND THE VESSEL 
UNTIL TIGHT. REFER TO FIGURE 7 - PAGE 73. 

H. CLOSE VENT VALVE. REFER TO NGURE 3 - PAGE 8. 

I. TURN PUMP ON. 

J. OPEN INLET VALVE SLOWLY AND OBSERVE FOR LEAKS. SHOULD ANY LEAKS 
APPEAR, CLOSE VALVE IMMEDIATELY AND CONTINUE WITH PART II. REFER TONGURE 
2 - PAGE 6. 

K. IF NECESSARY, FILL VESSEL WITH PRODUCT BY EVACUATING THE AIR VIA THE VENT 
VALVE. 

L. OPEN OUTLET VALVE. REFER TO FIGURE 3 - PAGE 8. 



II. QPFNING AND Cl OSING OF THF VFSSFI I IQ 
ADHERE TO THE FOLLOWING SEOUENCE REfEh TO FIGURE.2 - PAGE 6. 

A DANGER 

DO NOT OPEN A VESSEL UNDER PRESSURE. 
ESCAPING FLUID UNDER PRESSURE CAN CAUSE 
SERIOUS INJURY AND BLINDNESS. 

A. BEFORE OPENING VESSEL 

1. TURN OFF PUMP AND LOCK IT OUT 
2. CLOSE INLET AND OUTLET VALVE 

B. OPEN VENT VALVE. MAKE SURE THAT THE VALVE OUTLET IS SO PIPED THAT ESCAPING 
FLUIDS ARE SO DIRECTED TO PREVENT PERSONAL INJURY OF THE OPERATOR AND 
SURROUNDING AREA 

C. CHECK PRESSURE GAUGETO MAKE SURETHATTHE ISOLATED VESSELS INTERNAL 
PRESSURE IS ZERO PSI GAUGE. REFER TO /=7GURE3 -PAGE 8. 

D. DRAIN FLUID FROM VESSEL BY GRAVITY FLOW THROUGH DRAIN VALVE. CLOSE DRAIN 
VALVE. EVACUATION CAN BE ASSISTED WITH PRESSURIZATION. REFER TO “BLOWDOWN 
PROCEDlJfiES: PAGE 14. 

E. LOOSEN LID NUTS AND SWING NUT AND BOLTS FREE OF LID. 

F. LIFT LID. 

LIDS WITH HYDRAULIS LIFTS: 
HOLD HAND PUMP VERTICALLY WITH HOSE END DOWN. CLOSE PUMP RELEASE 
VALVE AND PUMP UNTIL LID LIFTS HIGH ENOUGH TO ENGAGE SPRING LOADED 
SAFEl-f PIN. 

A WARNING 

A FALLING LID CAN CAUSE LOSS OF LIMB. 

SAFElY PIN MUST BE ENGAGED WHEN LID IS OPEN. 

G. ROTATE LID OFF OF VESSEL. 

H. REMOVE FILTER BAG OR CARTRIDGES WITH CAUTION. 

I. INSPECT BASKET FOR ROUNDNESS AND FLANGE CONDITION. 

J. VERIFY THAT BASKET AND BAG BEARING SURFACES ARE CLEAN AND FREE OF NICKS. 

K. INSERT NEW FILTER ELEMENTS, MAKING SURE THAT ALL BAGS OR CARTRIDGES ARE 
PROPERLY SEATED. SNAP RING BAGS MUST HAVE SALVAGE ON INSIDE OF BAG. REFER 
TO FIGURE 5 - PAGE 12. 
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L. REMOVE GASKET, CLEAN GASKET GROOVE. IF GASKET IS WORN OR NICKED, 
REPLACE ONLY WITH F.S.I. REPLACEMENT PARTS. FOR CORRECT REPLACEMENTS, 
REFER TO THE VESSEL MODEL NUMBER AND SERIAL NUMBER. USE ONLY F.S.I. 
AUTHORIZED GASKETS. 

M HOTATE LID OVER VESSEL AND ALIGN BOLT AND NUT BRACKETS. 

N. CLOSE LID. SAME AS El, E2 AND E3. - PAGE 10. 

0. SAME AS I. F. 

P. SAME AS I. G. 

0. SAME AS I. H. 

R. SAME AS I.L. 

S. SAME AS I. J. 

T. SAME AS I. K. 

U. SAME AS I.L. 

IF A VESSEL STILL LEAKS, DEPRESSURIZE VESSEL AND RETOROUE BOLTS ACCORDING TO 
STEP I. G. PAGE IO. IF VESSEL LEAKAGE CONTINUES. CALL F.S.I. 

FILTER BAG 
POLYLOC RING 

PLATE (ITEM 18 
DWG. 10220) BASKET 

STEEL RING BAG CARTRIDGE 
NOTE: SELVAGE MUST BE SPRING SEAL 
ON THE INSIDE OF THE BAG. ASSEMBLY 

@ 
COLLAR PLATE 

BASKET 

VESSEL 
PLAl 

CENTER POST 

FIGURE 5 
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GASKET INSTALLATION 
NOTE: LIP MUST BE 
FACING IN TOWARD 
CENTER OF VESSEL 

IF GASKET WANTS TO CURL OUT OF GROOVE: 
HANDSTRETCH. INSPECT JOINT AREA. AND 

E-INSERT INTO GROOVE. 

-CLEAN GROOVE 
-PROPER ORIENTATION 
-NO NICKS ON GASKET 

I I FK;uREG 

BOLT TIGHTENING SEQUENCE 

0 

FIGURE7 

NOTE: EXCESSIVE TORQUE SHOULD NOT BE 
NECESSARY WHEN USING FSI SELF 
ENERGIZING GASKETS. 

1 
STANDARD FSI VESSELS ARE DESIGNED TO USE GASKETS MADE OF SELF ENERGIZING 
MATERIAL, SUCH AS BUNA, EPR OR VITON. THE TORQUE REQUIREMENTS TO SEAL A 
VESSEL WITH SUCH GASKETS IS MINIMAL. IT IS, THEREFORE, NOT NECESSARY TO USE 
EXTENSIONS OR CHEATER BARS WHEN TORQUING EYENUTS. FSI DOES NOT 
RECOMMEND THE USE OF GASKETS MADE OF NON-ENERGIZING MATERIAL OR ROPE 
TYPE GASKETS. THEY MAY REQUIRE EXCESSIVE TIGHTENING TORQUE. DUE TO THE 
MANY VARIABLES THAT INFLUENCE TORQUE, EXACT VALUES ARE NOT GIVEN HEREIN. 
FOR GENERAL TORQUE VALUES APPLICABLE TO YOUR PARTICULAR VESSEL, CALL 
FILTER SPECIALISTS AT l-800-348-3205. 
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UW DOWN PRGCFDURF 

TO AID FILTER ELEMENT CHANGES, THE LIQUID IN THE VESSEL CAN BE EVACUATED PRIOR TO THE 
CHANGE. 

WARNING: THE GAS USED FOR BLOW DOWN MUST BE STABLE IN THE ENVIRONMENT OF THE FLUID 
BEING EVACUATED. 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

6. 

9. 

10. 

11. 

12. 

CLOSE INLET VALVE. REFER TO FIGURE 3 - PAGE 8. 

CLOSE OUTLET VALVE. 

OPEN VENT VALVE. 

CHECK GAUGE- INTERNAL PRESSURE MUST BE ZERO. 

OPEN DRAIN VALVE. 

CLOSE VENT. 

CONNECT GAS TO VESSEL VIA VENT VALVE. USE ONLY IF GRAVITY EVACUATION DOES 
NOTYIELD DESIRED RESULTS. 

OPEN VENT VALVE SLOWLY. 

CLOSE VENT VALVE AFTER METERING OUT FLUID. 

DISCONNECT GAS. 

CLOSE DRAIN VALVE. 

MAKE SURE INTERNAL PRESSURE IS ZERO AND CONTINUE WITH OPENING INSTRUCTIONS. 

FILTFR IN OPFRATION 

ONCE THE FILTER IS OPERATIONAL AND IN USE, THE DIFFERENTIAL PRESSURE SHOULD BE 
CHECKED REGULARLY. IT IS SUGGESTED THAT WHEN THE DIFFERENTIAL PRESSURE ACROSS THE 
FILTER ELEMENTS REACHES A PREDETERMINED AMOUNT, THE ELEMENTS BE CHANGED. IF THE 
DIFFERENTIAL PRESSURE SUDDENLY DROPS. STOP FILTRATION IMMEDIATELY AND CHECK BAGS 
FOR PROPER SEAL OR RUPTURE. 

14 
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0 0 

\- 

IF IMPROPERLY USRD TNIS VESSEL CAN 
CAUSE SERIOUS INJURY. BLINDNESS 
ORDRATR. 

RRAU ALL "ARNING LABELS ANU 
UANUAL FOR INSTALLATION. 
OPERATING/HUNTRNANCE OF FILTER 
VESSRL BEFORE USE. 
FOR ADDITIONALMANUALS CALL 
P.S.I. l-800-348-3205 

15 

-.__I . 



SPECIFICATIONS _. --.. 
NO. Of Surface area Standard hIax. 

Model # Bags Bag Size per bag, ft2 Inlet/Outlet* GPM*- 
BFN 11 1 I-7”Dia.x16L 2.0 2” 80 
BFN 12 1 2-7”Oia.x32L 4.4 2 200 
BFN 13 1 3-COia x9L 0.5 1 ” 25 
8FN 14 1 4-4”D,.3.x15L 1 .o 1 ” 40 

BFN VESSEL DIMENSIONS 

NPT 

L I 
TOP 

BFN13&14-150# 
TOP 

BFN 13 & 14 - 300# 
BFN 118s 12-150# 

#l SIZE FILTER BAG PERFORMANCE 
s 

P 0 Y 
f 
:: 9 

#4 SIZE FILTER BAG PERFORMANCE 
B 
% 
2 
2 
; 
f 

2140-300 N.E. 361h Ave. 
(mJ) 277-3279 
(904) 857.7482 



BULLETIN NO. A-27 
OPERATING INSTRUCTIONS and PARTS LIST 

Magnehelic” Differential Pressure Gage 

SPECIFICATIONS 
Dimensions: 4-314’dia. X 2-Yld’dcep. 
Weight: I lb. 2 oz. 
Finish: Baked dark gray enamel. 
Conneclions: 118 N.P.T. high and low prcssurc 

taps. duplicated. one pair side and one pair 
back. 

Accuracy: Plus or minus 2ck of full SCPIC. a~ 7O’F: 
(Model 2000-O. 3%; 2000.00.4%). 

Prcssurc Raling: I5 PSI. 
AmbicnlTcmpcralure Range: 20” IO 14O’F. 
Standard gage accessories include two 118” NIT. 

plugs for duplicarc pressure taps. two l/8” pipe 
thread to rubbcrtubing adaplcrs. and Ihrcc Rush 
mounting adaplers with screws. 

Caution: For use with air or compatible gases only. 

For repeated over-ranging or high cycle rates. 
CO”Lxl facroly. 

Hydrogen Gas Precaulionary Now: The rcctan- 
gular rare earlh magncl used in the standard 
gage may not be suilablc for USC wiih hydro- 
gen gas since a toxic and explosive gas may 
form. For hydrogen service. consult the b 
tory for an alternate gape construction. 



MAGNEHELIC’ INSTALLATION Page 2 

, ..- 

Overpressure Protection: standard 
Magnehelic gages are rated for a maximum 
pressure of 15 psig and should not be used 
where thatlimitcan beexceeded. Newermodels 
employ a robber plug on the rear which will 
unseat and vent the gage at approximately 25 
psig. When surface mounting units with this 
feature, provide avent hole, as indicated on the 
dimension drawing, or allow a minimum l/S” 
clearance when flush mounting. 

4. Select a location free from excessive 
vibration and where the ambient temperature 
will not exceed 140°F. Also. avoid direct 
sunlight which accelerates discoloration of 
the clear plastic cover. Sensing lines may be 
run any necessary distance. Long tubing 
lengths will not affect accuracy but will 
increase response time slightly Do not restrict 
lines. If pulsating pressures or vibration cause 
excessive pointer oscillation, consult the fac- 
tory for ways to provide additional damping 

2. All standard Magnehelic gages are cali- 
brated with the diaphragm vertical and 
should be used in that position for maximum 
accuracy. If gages are to be used in other than 
vertical position. this should be specified on 
the order. Many higher range gages will per- 
form within tolerance in other positions with 
only rezeroing. Low range Model 2000-00 
and metric equivalents must be used in the 
vertical position only. 

3. Surface Mounting 

Locate mounting holes, 120” apart on a 4-l/8” 
dia. circle. Use No. 6-32 machine screws of 
appropriate length. 

4. Flush Mounting 

Provide a 4%” dia. opening in panel. Insert 
gage and sccuie in place with No. 6-32 
machine screws of appropriate length, with 
adaptors, Part No. 36fk. firmly secured m 
place. To mount gage on I%“-2” pipe, order 
optional A-610 pipe mounting kit. 

5. To zero the gage after 
installation 
Set the indicating pointer exactly on the zero 
mark, using the external zero adjust screw on 
the cover at the bottom. Note that the zero 
check or adjustment can only be made with 
the high and low pressure taps both open to 
atmosphere. 

Operation 
Positive Pressure: Connect tubing from 
source of pressure to either of the two high 
pressure ports. Plug the port non used. Vent 
one orboth low pressure ports to atmosphere. 

Negative Pressure: Connect tubing from- 
source of vacuum or negative pressure to 
either of the two low pressure ports. Plug the 
port not used. Vent one or both high pressure 
ports to atmosphere. 
Differential Pressure: Connect tubing from 
the greater of two pressure sources to either 
high pressure port and rhe lower to either low 
pressure port. Plug both unused ports. 
When one side of gage is vented in a dirty, 
dusty atmosphere, we suggest an A-331 Filter 
Vent Plug be installed in the open port to keep 
inside of gage clean. 
a. For portable use or temporary installation. 
use 1/8”pipc thread to rubber tubing adapter 
and connect to source of pressure with rubber 
orTygon tubing. 
b. For permanent installation, 1/4”0.D., or 
larger, copper or aluminum tubing is rec- 
ommended. See accessory bulletin S-101 for 
fittings. 



MAINTENANCE 
BULLETIN A-27 

Page 3 

Maintenance: No lubrication or periodic 
servicing is requtrcd. Keep case exterwr 
and cover clean. Occasionally disconnect 
pressure lines to vent both sides of gage 
to atmosphere and re-zero. Optional vent 
valves. (bulletin S-101). should be used 
in permanent installations. 

Calibration Check: Select a second 
gage or manometer of known accuracy 
and in an appropriate range. Usrng short 
lengths of rubber or vinyl tubing. connect 
the high pressure side of the Magnehelrc 
gage and the test gage to two legs of a tee. 
Very slowly apply pressure through the 
third leg. Allow a few seconds for pres- 
sure to equalize, fluid to drain. etc.. and 
compare readings. If accuracy unaccepr- 
able, gage may be returned to factory for 
recalibration.To calibra!e In the field. use 
the following procedure. 

Calibration: 
I. 

.., 

2. 
3. 

4. 

With gage case, P/N I. held firmly, 
loosen bezel, PIN 4 by turning counter- 
clockwise.To avoid damage, a canvas 
strap wrench or simrlar tool should be 
used 
Lift out plastic cover and “0” ring. 

Remove scale screws and scale as- 
sembly. Be careful not to damage 
pointer. 
The calibration IS changed by moving 
the clamp, P/N. 70-b. Loosen the 
clamp screw(s) and move slightly to- 
ward the helix if gage is reading high. 
and away if reading low.Tighten clamp 
screw and installscale assembly. 
Place cover and O-ring in position. 
Make sure the hex shaft on inside of 
cover is properly engaged in zero ad- 
just screw, P/N 230-b. 

i 5. 

6. 

I. 

Secure cover in place by screwing 
bezel down snug. Note that the area 
under the cover is pressurized in oper- 
ation and therefore gage will leak if 
not properly tightened. 

Zero gage and compare to test instru- 
ment. Make further adjustments as 
necessary. 

Caution: If bezel binds when installing 
lubricacc thrclds sparingly with light oil o, 
molybdenum disulphidr compound. 

Warning:Arrcmprcd ticld repair may void your 
wlrrzmry. Recalibration or repair by rhc user is 
not rccommcndcd. For bcsr rcsulrs. rcrurn egc 
ro rhc ficrory. Ship prcplid ro: 

Duycr Instrumcnrs. Inc. 
Arm. Repair Dcpnrrmcnr 
IS Ward Srrccr 
Wakarusa, IN 46173 

Trouble Shooting Tips: 
- Gajy btw i irdicarc~ or i.7 .s/u~~;.,~,. 
I. Duplicate pressure port not plugged. 
2. Diaphragm ruptured due to overpres- 

sure. 

3. Fittings or sensing lines blocked, 
pinched, or leaking. 

4. Cover loose or “0” ring damaged. 
missing. 

5. Pressure sensors:(static tips. Pitot 
tube. etc.) improperly located. 

6. Ambient temperature too low. Fo- 
operation below 20°F. order gage with 
low temperature. (LT) option. 

* PoiJlll~r sfuck-*lJtrp~ W,,‘l hr Zl~WCCl. 
I. Scale touching pointer. 
2. Spring/magnet assembly shifted and 

touching helix. 

3. Metallic particles clingingto magnet 
and interfering with helix movement. 

4. Cover zero adjust shaft broken or not 
properly engaged in P/N 230-b ad- 
justing screw. 

We generally recommend that gages 
needing repair be returned to the factory. 
Parts used in various sub-assemblies vary 
from one range cf gage to another. and 
use of incorrecl components may cause 
improper operation or failure. Gages re- 
paired at the factory are carefully cali- 
brated and tested to assure “like-new” 
operation. After receiptand inspection. 
we will be happy to quote repair cosls be- 
fore proceeding. 
Consult factory for assistance on unusual 
applications or conditions. 

Use with air or compatible gases only. 



1. case 
2. Cover wilh zero adjust assy. 
3. “Wring seal 
4. Bezel 
5. Diaphragm sealing plate 
6. Retaining ring 

70. Ran 
2 

e Sprang assembly 
lamp set screw 

b”: clamp 
c. Mounling screws (2 req’d) 
d. Clamping shoe (2 req’d) 
e. Clamp plate screw 
1. Spacer (2 req’d) 
g. Clamp plale 

14. Range Spring with magnef 
150. Wishbone Assemblv-consists 01: 

Front jewel ’ 
Locking not 
y&hb$le 

Mounting screws (2 req’d) 
Helix assembly (not shown) 
Pivots (2 req’d) (no1 shown) 
Rear jewel (not shown) 

230. Zero adjust assembly-consisls 01: 
a. Fool screws with washers (2 req’d) 
b. Adjust screw 
c. Fool 
d. Finger 

260. Scale Assembly-consists of: 
a. Mounting s,crews (2 req’d) I 
E: &my panter slop (2 req dl 

330. Diaphragm Assembly-consisls of: 
(Arbor press needed lo ~nslalll 

a. Linkage assy.. complete 
b. Front plate 
c. Diaphragm 
d. Rear plate (nol shown) 
e. Plate washer (not shown) 

360. Mounting Hardware Kit 
a. Adapter-pipe plug ‘/a”NPT lo rubber tubing - 

(2 req’d) 
b. Pipe plug W’NPT-(2 req’d) 
c. Mounting lug (3 req’d) 
d. Long screw (3 req’d 
e. ,d Shortscrew(3req ) 

Ordering Instructions: 
When corresponding with the factoryregarding Magnehclic”gage problems, reter to the 
call-out numbers in this view. Be sure to include model number, pressure range. and any 
special options. Field repair is not recommended; contact the factory for repair service 
information. 



Advanced design and precision construction permit these 
switches to perform many of the tasks of larger, costlier 
units. Designed for air conditioning service, they also serve 
many fluid&, refrigeration. oven and dryer applications. 
For use with air and non-combustible gases. Series 1900 
switches are available with set points of 0.07 to 20 inches 
water column. Set point adjustment can be made easily - 
before or after installation. Range screw is inside conduit 

dosure ta help prevent tampering. For easy mounting 
&d access, pressure and electrical connections and set 

_ point adjustment are located on cme side. This permits in- 
stallation in corners or spaces too small for other switches. 

SPECIAL MODELS AND ACCESSORIES 

1910-5 1.4 to 5.5 
191&10 3.0 to 11.0 
1910-20 4.0 to 20.0 

tggested Specification 

0.3 04 
0.4 05 
0.4 0.6 

Difierential pressure switches shall lx diaphragm operated 
with 3%” diaphragm to actuate a single pole double throw 
snap switch. Motion of the diaphragm shall be restrained 
by a calibrated spring that can be adjusted to set the exact 
pressure differential at which the electrical switch will be 
actuated Motion of the diaphragm shall be transmitted to 
the switch button by means of a direct mechanical linkage. 
Switches shall be Dwyer Instruments, Inc. Catalog No 
191o-Y for the required operating ranges. 

HOW to Order: See price list, Bulletin S-26 



SERIES 1900 PRESSURE SWITCH 
Installation and Operating Instructions 

,900 SWTCH OUTLINE DIMENSIONS 
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MONTHLY MAINTENANCE 

& TROUBLESHOOTING 
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RECOMMENDED MONTHLY MAINTENANCE CHECK LIST - AIR STRIPPERS 

DATE] 
GENERAL 
1. Check operating amps of blower I 

motor. 
2. Inspect air inlet screen, clean if 

required. 
I I 

3. Record magnehelic gauge reading for 
reference. 

4. Collect influent and effluent samples. 
5. If magnehelic gauge reading is high 

or effluent samples are hot, 
disassemble and clean trays or clean/ 
replace packing as applicable. Also 
check mist eliminator for fouling. 

MAfNTENANCE COMPLETED BY: I I I I 

DATE 
I 

1 
I 
I 

I 

I 

FAtLURE TO PERFORM RECOMMENDED MONTHLY MAlNTENANCE MAY RESULT IN PREMATURE 
EQUIPMENT FAILURE AND VOID APPUCARLE WARRANTIES. 



~ NEPCCO 
~RECOMMENDED MoNTHLY MAlNTENANCE CHECK LIST - PUMPS 

DATE\ I 
ELECTRIC SUBMERSIBLE 
1. Check operating amps of pump motor I 
2. Inspect probe. Clean if required. I I I I I 

PNEUMATIC SUBMERSIBLE 
1. Check effluent from pump for I I I 

excessive air discharge. If so, adjust 
timer as required. 

2. Inspect tubing. 
3. Check particulate filter. 
1. Check membrane dryer for debris. 

TRANSFER PUMPS 
1. Check motor coupling. Tighten if I 

necessary. 
2. Check operating amps of transfer I I I 

pump motor. 
3. Inspect shaft seal for leakage I I 

(if applicable). 

MAINTENANCE COMPLETED By: I I I I 

DATE mMB\ITs 

I 
FAtLURE TO PERFORM RECOMMENDED MONTHLY MAtNTENANCE MAY RESULT IN PREMATURE 
EQUIPMENT FAILURE AND VOID APPUCABLE WARRANTIES. I 

..---. _.-__-. 



NEPCCO 
RECOMMENDED MONTHLY MAINTENANCE CHECK LIST - MISCELLANEOUS 

DATE I 
FILTERS - Check pressure gauges before I I I I 

and after bag filters. 
(NEPCCO recommends 30 psi maximum 

pressure differential) 

1. Test for effluent break through. 
2. Check differential pressure. 
3. Touch up paint on any exposed metal 

to prevent rust. 
4. Collect influent and effluent samples. 

MAINTENANCE COMPLETED By: 

FAILURE TO PERFORM RECOMMENDED MONTHLY MAINTENANCE MAY RESULT IN PREMATURE 
EQUIPMENT FAILURE AND VOID APPLICABLE WARRANTIES. 



NEPCCO 
RECOMMENDED MONTHLY MAINTENANCE CHECK LIST - SYSTEM 

DATE 

1. Collect influent and effluent 
samples. 

2. Insure no leaks in system piping. 
3. Inspect system instrumentation for 

I damage. 
4. Check site condition (pick up trash, c I I 

I etc.). 
5. Inspect fence/building for damage. 

I MAINTENANCE COMPLETED By: I 

FAILURETO PERFORM RECOMMENDED MONTHLY MAINTENANCE MAY RESULT IN PREMATURE I 
EQUIPMENT FAILURE AND VOID APPUCABLE WARRANTIES. _! 

^-... _ ..~ .-~ 



TROUBLESHOOTING GUIDE 

NEPCCO strives to manufacture low maintenance, 
trouble free remediation systems, however an occasional 
problem may arise. The following guideline has been 
developed to aid the technician in troubleshooting the 
system in the field. 

Should you require further assistance, please call 
NEPCCO’s Field Service number @ l-800-277-3279. In 
order to provide fast efficient technical assistance, 
PLEASE REFER TO NEPCCO’S 6 DIGIT EASYPURGETM 
SYSTEM NUMBER IN ALL CORRESPONDENCE. This 
r -mber is easily located on the system manual cover, on all 
c gineering drawings, inside all control panels and is 
permanently stamped on the skid deck near the control 
panel stanchion. Not providing the system number may 
cause a delay in obtaining technical assistance. 

CAUTION 
SOME TROUBLESHOOTING PROCEDURES MAY INVOLVE 

MEASURING AC VOLTAGES. AC VOLTAGE MEASUREMENTS, 
ELECTRICAL MAINTENANCE AND REPAIRS SHOULD BE 

PERFORMED BY QUALIFIED SERVICE PERSONNEL 



4 
TROUBLESH ‘NG - GUIDE 

SYMPTOM POSSIBLE CAUSES 

~ECOVERYWELLPUMP Probe placed incorrectly in Wei1 

WILL NOT OPERATE 

Bad pump motor 

CORRECTIVE ACTION 

Verify that the probe is placed at the correct 
depth in the well 

If pump does not operate in the manual position 
and the control panel delivers 240 VAC to the 
pump motor, replace the pump motor 

Internal or external thermal 
overloads 

Reset thermal overload. 
Check the recovery well pump for proper depth 
Check pump inlet for any debris blockage 
Ensure that the pump shaft rotates freely 
Ensure that excessive cycling does not occur 

Bad probe 

Bad logic card 

Perform continuity test as per the HydroPurgeTM 
or PetroPurge7M section of the manual 

If the pump runs when the control panel switch 
is In the manual position and not in the “AUTO” position, 
and all of the above checks have been performed to verify 
that the probe is good, swap or replace the logic card. 
Ensure the logic card is plugged in correctly. 

Control panel switches in “OFF” 
position 

Place switches to the “AUTO” position 

Circuit breaker tripped or in 
“OFF” position 

Reset breaker or place in the “ON” position 

Incorrect wiring Verify that pump motor is wired correctly as 
per system manual 

Control panel power supply Verify that the 5VDC power supply is operational 
“RED LED ON” 
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TROUBLES’ ’ ‘NG - GUIDE 

SYMPTOM I POSSIBLE CAUSES I CORRECTIVE ACTION 

NO POWER TO SYSTEM Main service disconnect tripped 

System circuit breaker tripped or 
in the “OFF” position 

Reset breaker 

Reset breaker 

BLOWER DOES NOT Motor running backwards Verify that blower motor is wired correctly 
DELIVER CORRECT CFM 

Blower blade binding With all power off determine cause of binding 
Damper not adjusted correctly Loosen set screw and adjust damper as necessary 

Debris blocking inlet screen Remove any debris that may have collected at 
inlet screen 

BLOWER WILL NOT RUN Starter switch in “OFF” position 

Blower circuit breaker tripped or 
in “OFF” positlon if so equipped 

Place switch to “ON” or “START” 

Reset breaker or place to “ON” position 

Blower motor starter thermal 
overload tripped 

Reset thermal overload 

TRANSFER PUMP WILL System failsafe, if so equipped 
NOT OPERATE 

Bad multi-level probe 

Corrective action for recovery well pump also applies 
to transfer pumps with the exception that transfer pump! 
operate with a multi-level probe. Please refer to the 
Pump & Controller section of the system manual for 
multi-level probe test procedures. 
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TRoul3LEst JNG - GUIDE 

I SYMPTOM POSSIBLE CAUSES CORRECTIVE ACTION 
I I 1 

RECCVERYWELLPUMP Probe connected incorrectly 
CYCLES INCORRECTLY 

Probe placed incorrectly 

Logic card inoperative 

Refer to manual and verify probe connections 

Refer to manual and verify correct probe placement 

Replace logic card 

I I The above procedure applies to transfer pumps with the 
TRANSFER PUMP Multi-level probe operating incorrectly exception that transfer pumps ODerate with a multi-level 

CYCLES INCORRECTLY 1 probe 

CONTROL PANEL No AC power Verify AC power at TB-1 
INOPERATIVE 

Power supply inoperative Verify that SVDC power supply is operational, 
“RED LED ON”. Check fuses and replace as necessary 

FAILSAFE PANEL Failsafe condition not corrected All failsafe sensors are wired normally open and the 
WILL NOT RESET failed condition is closed. Verify that the failsafe 

condition has been corrected 

BLOWER FAILSAFE Air line to pressure switch blocked Clear lines or tubing of water or debris from sump to 
WILL NOT RESET pressure switch. 

Blower not running Verify that the blower is running 

Blower damper closed Open and adjust blower damper 

LEVELSENSORS Level sensor floats inoperative Ensure that the floats operate freely 
WILL NOT WORK Ensure that all Hi-Hi level sensors are in the DOWN N. 0. 

position and all Lo-Lo sensors are in the UP N.O. position 
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AIR COMPRESSOR No AC power Verify AC power at motor starter 
INOPERATIVE Verify AC power at motor weather head 

Low oil level Check oil level and fill 
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cc KP 33 Sump and Utility Pumps 
Models KP150. KP250. KP350 

Installation and 
Operating Instructions 



WARNING: 
Risk of electric shock-This pump has not been 

investigated for use in swimming pool areas. 
The safe operation of this pump requires that it be grounded in accordance with 

National Electric Cods and local governing codes and regulations. 

Motor Protection: Built-in thenal overload protection 

Discharge Pelt: 1 114. NPT 
Noise Level: Less than 65 dB(A). measured in accordance 

with IS0 3743. 
Installation Depth: Min: Water level above strainer inlet 

Max: 33 feet below liquid level 
Storage Temperature: Min -5’F 

1. Check the Condititin of the Pump 
Examine the pump carefully to make sure no damage has occurred during 
shipment. llw KP’ pump should remain in its shipping carton until it is read, 
to be installed. This carton is especially designed to protect it from damage. 
During unpacking and prior to installation. care should be taken to ensure the 
pump is not dmpped or mishandled. 

2. Electrical Requirements 
The operating v&age and other electrical data are marked on the motor 
label. Make sure that the motor is suitable for the electrical supply on which it 
will be used. All electrical cords must be of an adequate size to prevent any 
drop in the supply voltage. All ‘KP’ models have built-in thermal overload 
motor protection which resets automatically. ‘KP’ models are supplied 
complete with a power cord. When fitted, the automatic float switch is 
connected between the pump power cord and the power supply. 
Wiring of the pump should be in accordance with NEC regulations for 
permanent or temporary installations. whichever is applicable. 

3. Pumped Liquid Requirements 
me operating limits of 7he KP’ pumps include: 

Liquid Temperature: Min 
KP1508250 32°F 
KP 350 32’F 95°F 

least 30 minutes. a 
liquid temperature 
of up to 158°F is 
allowed for short 

-. _-.__.- ,__- -. .-- 



4. Is the Application Correct for This Pump ? 
SUKASLF APPLICATIONS 
7he KP’ pumps are single-stage submersible pumps suitable for pumping 
waste water. The pump is capable of pumping water which contains solids up 
to a/a’ in diameter. The pump is suitable for: 
. Drainage of cellars or buildings prune to flooding. 
. Pumping of waste water from washing machines. sinks. baths, showers. 

etc., up to the sawer level. 
. Dewatering of sites or excavations or the pumping of water for fountains. 
. Pumping in draining wells 
. Emptying swimming pools, ponds. tanks. or fountains (except when 

lhen? are persons in the water). 

UNSUfTABLE APPLlCATlONS 
The pump Is NOT suitable for pumping: 
. Sewage 
. Liquids containing long fibers 
. liquids containing solid particles larger than 36. in diameter. 
. Flammable liquids (oil, gasoline. etc.) 
. Aggressive liquids 

Note: If the pump has been used for very dirty or chlorinated water it 
should be flushed tfwmughly with clean water after use. 

5. Read this Guide Thoroughly 
Even if you are very familiar wfth the installation of this pump. a quick glance 
through the remaining sections of this guide may help you avoid a potential 
problem. 

Handling the Pump 
It is recommended that a cable be secured to the pump handle to make it 
easier to remove the pump. 
Do not lower or lift the pump by means of the electric cord. 

Electrical Connection 
The electrical connection should be carded out in accordance with local 
regulations and following the National Electrical Code. The pump should be 
grounded. The operating voltage and frequency are marked on the nameplate. 

‘THE KP’ pumps have built-in thermal overload protection and require no 
additional motor protection. If the motor is overloaded. it will stop automatically. 
When it has cooled to normal temperature it Will start automatically. 



I 
I 

When connecting the pump for manual aperatiOn. the 11% plug is inserted into 
a 115~ outlet. If a floatswitch is included for autOmaliC operation it will be of the 
‘Piggy-back’ design. Plug the 11.9 plug on the floatswitch into the 11% outlet 
then plug the 11% plug from the pump Into the floatswitch plug. 

Floatswitch PI 

Pump Location and Positioning 
Before positioning the pump. make sure that the strainer will not be blocked 
or partly blccked by sift, mud, or similar !naterfals. This can be avoided by 
positioning the pump on bricks or a concrete pad. or by letting me pump 
hang from the discharge pipe or a cable 2-4 inches above the bottom. 
‘The KP’ can be used in fhe following positions: 
When used in the horfzontal posItIon, the pump must be completely 
covered by liquid. 

Pipe Connection 
Steel or rigid plastic pipe can be screwed directly into the 1 114’ inch NPT 
pump discharge port. For permanent installation, a union fining at a 
convenient point is recommended to facilitate ease of removal for cleanmg 
and servicing. A few other recommendations: 
. For portable or temporary installations. plastic discharge pipe can be 

used I” conjunction with a suitable screwedhose connector. 
. Removal of the pump should be by a cable secured to the pump handle 

and not by the discharge pipework. 
. Screwed threads should be sealed using Teflor@ tape. 
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Non-Return Check Valve Recommended 
Whenever the pump is installed in a permanent installation wth a float switch, 
a non-return check valve must be fitted in the discharge pipe or hose. 

Adjusting the Float Switch 
The float switch can automatically 
turn the pump on and off. Switching 
adjustment is possible by 
repositioning the float switch in the 
handle Of the pump. The free cable 
length must always be: STIRTLEVEL . 
Models 150 IL 250 
* At least 2 inches 
- No more than 6 inches 
Model 350 
* At least 2 112 inches 
- No more tfxxn 6 inches 

For manual operation, unplug both me 
pump and floatswikh from mei i 5~ 
outlet. Plug the 115~ plug on me pump 
into the outlet. 

Basin Requirements 
When the pump is installed in a permanent installation with a float switch, 
and the cable length is set to me minimum length as listed above, me 
minimum dimensions of the well should be as shown below. Furthermore. the 
well should be dimensioned according to the relation between the water flow 

- to the well and the pump capacity. 

MfNlMUM SUMP 
DIMENSIONS FOR 
MINIMUM CABLE 

LENGTH 

Models 150 & 
250 

A= 15 3/4” 
B= 13 J/r’ 

Model 350 
A= 19 Y,’ 
s= 19 J/r’ 
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Starting ‘The KP” 
Before srarrlng the pump, check. . Whether the pump is submerged in liquid. During nor& operation, the 

strainer of the pump must be below the surface of the liquid. 
. Whether the pump is positioned on a base so that the strainer IS not 

blocked by sift. mud or similar materials. 
. Whether the pipwhose connection is tight. 
. Whether the discharge pipe is open (bend of hose, etc). 
. Whether the pump is connected to the electric supply in accordance 

with the instructions. 
. Check the float swtch for free movement. 

Then: 
7. Switc+ on and check to make sure the pump operates property, that 

water IS being pumped. and Ule pump operates through the control 
sequence. 

8. The float switch will allow the pump to pump down to a level of 
approximately 4’. To pump out below this level secure the switch in the 
manual position. See Adjusting the Float Switch. 

Regular Maintenance 
Under normal operating conditions, ‘The KP’ is maintenance free. 
It is always advisable to flush the pump after each use. particularly if it has 
been pumping liquids containing particles that may settle in the pump. 

Cleaning the Pump 
If the pump does not deliver a sufficient quantity of water because of 
sediment, dismantle and clean the pump. To diimantle the pump: 
1. Disconnect the electrical supply. Allow the pump to drain. 
2. Models 150 & 250 - (Refer to Fig. 1 Pg.6) Carefully loosen the suct;on 

strainer by inserting a screwdriver in the recess between lhe outer casing 
and the strainer and pressing it hard. Repeat until the strainer is free and 
can be removed. 
Model 350 - (Refer to Fig.2 Pg.7) Carefully loosen the strainer by 
inserting a screwdriver through one of the holes of the strainer and press 
it downwards (towards bottom). Repeat the procedure Until the strainer IS 
free and can be removed. 

3. Remove the suction strainer, clean. and refit it. Connect the elecinc~ty 
supply and start the pump. 

If the pump still doe&t deliver sufficient water, then: 
4. Disconnect the electricity supply. 
5. Models 150 & 250 - (Refer to fig. 7 Pg.6) Turn the pump housing 90’ 

counterclockwise using a screwdriver. Pull off the housing. Clean and 
flush the pump with water to remove possible impurities between the 

b. Glean the #*pelter ana around the shaft. 

motor and the outer casing. Clean the impeller by spraying tt with a hose. 
Check to make sure the impeller can rotate freely. If not: 
a. Hold the impeller in place wth a screwdriver while slackening 

a_nd rei?iovjng the nut on the motor shan (13mm). 
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Check the impeller, the housing. and the sealing part. Assemble the 
pump in reverse order of dismantling. When doing so. check to make 
sure the sealing part 01 the housing is positioned conectly. Moisten the 
sealing part with water to facilitate the fitting. 

6. Model 350 - (Reler to Fig.2J Unscrew the three screws close to the 
edge of the discharge chamber and lift the pump out of the intermediate 
chamber. Clean the intermediate chamber. the pump. and the impeller. 
Check to make sure the impeller can rotate freely. If not: 
a. Hold the impeller in place with a screwdriver tiile slackening 

and removing the nut on the motor shaft (13mm). 
b. Clean the impeller and amund the shaft. 

Check the impeller and amund the shaft. If the impeller is worn or 
defective, install a new one. Assemble the pump in reverse order of 

dismantling. Do so by: 
c. Fit the impeller with the washer and nut. Make sure the impeller 

engages with the shaft. 
d. Position the O-ring on the intermediate chamber and lower the 
pump into the intenediate chamber. 
e. Fit the three screws with gaskets in the discharge chamber and 

tighten securely. 

Impeller 

Nut 

Gasket 

Pump Housing 

Strainer 

Fig. 1 KP 150 & 250 
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Discharge Assembly 
screws 

Impeller 

Washer 
Nut 

Strainer 

Fig. 2 KP 350 

4. Pump runs but gives no water. 

a) supplylailwe. 
b) Pump switched off by float switch 
c) Fuses are blown. 
d) memd relay has cul out the &ctkity 

supply to the molar (see Elacbical 
Gannection-pg2). 

a) Temperature o( pumped tiquid higher than slated 

b) 
under ‘Pumped Liquid Requirements’on w. 1. 
Pump partly blocked by particles 
(see ‘Cleaning the Pumps* -pgs). 

c) PumpmechaniCallylOcked 
(see ‘Cleaning the Pumps’ -pg.S). 

a) Strainer partly blocked by pwticles. 
Pump pa!Uy blocked by particles 

b) 

(see ‘Cleaning the Pumps’). 
c) Oisci-wge pipe par@ blocked. Check the 

check v&eve. ii fitted. 
Check the wear plate and the impeller for 

wear(see’Cleanlngthe Pumps’). 

d) 

a) Strainerblcckedbyparticles. 
b) Pump partly blocked by panicles 

(see ‘Opwation and h4aintenance’). 
c) Mscharge pipe partlybicckad. Checkthe 

check valve. I fitted. 
d) Lkwid level is too low. During stating. the 

liquid level must be above the sbainet. 
e) me float swtch cable length is set too long 
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LIMITED WARRANTY 
Products manufactured by GRUNDFOS PUMPS CORPORATION 
(GRUNDFOS) are warranted to the original user only to be free of defects in 
mtefial and wmkmnship for a period of 18 months from date of instelfation. 
but not more than 24 mantis from date of manufacture. GRUNDFOS liability 
under this warranty shall be limited to repairing or replacing at GRUNDFOS 
option. without charge, F.O.E. GRUNDFOS’ factory or authorized service 
station. any product of GRUNDFOS manufacture. GRUNDFOS will not be 
liable for any costs of removal, instaflation. transportation. or any other charges 
which may arise in connection with a wananty claim Products which are sold 
but not manufactured by GRUNDFOS are subject to the wananty provided by 
the manufacturer of said products and not by GRUNDFOS’ warranty. 
GRUNDFOS will not be liable for damage or wear to pmducts caused by 
abnormaloperatingconditions,acddent,abuse,misuse,una~rizedalteration 
or repair. or if tie product was not installed in accordance with GRUNDFOS 
printed installation and operating instnxtions. 

To obtain sewice under this wananty. the defective product muSt be returned 
to the distributor or dealer of GRUNDFOS pmducts from which it was 
purchased togetfwr with proof of purchase and installation date. failure date. 
and supporting installation date. Unless otherwise pmvfded. the distributor or 
deak?rwfllcontactGRUNDFOS oranauthorized eervfcestationforinstructions. 
Any defective product to be returned to GRUNDFOS or a service station must 
be sent freight prepaid: documentation supporting the warranty claim and/or 
a Return Material Authorization must be induded if so instructed. 

GRUNDFOS WILL NOT SE LIABLE FOR ANY INCIDENTAL OR 
CONSEDUENTtAL DAMAGES, LOSSES, OR EXPENSES ARISING FROM 
INSTALlATION.USE.ORANYOTHERCAUSES.THEREARENOEXPRESS 
OR IMPLIED WARRANTIES. INCLUDING MERCHANTASlLfTYOR Ftl-NESS 
FOR A PARTICULAR PURPOSE, WHICH EXTEND BEYOND THOSE 
WARRANTIES DESCRIBED OR REFERRED TO ABOVE. 

Some jurisdictions do not allow the exdusion or limitation of incidental or 
consequentiil damages and some jurisdictions do not allow limitations on how 
long implied warranties may last. Therefore. the above limitations orexdusions 
may not apply to you. This warranty gives you specific legal rights and you may 
also have other rights which vary from jurisdiction to jurisdiction. 

GRUNDFOS” 
“Leaders in Pump Technology” 
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4 Bulletin Q-701 

STANDARD 
ELECTRICAL I’&” PANELS 

AURORA/HYDROMATIC Pumps, inc. 

WARNING: Before handling these pumps and con- 
tmls, always disconnect the power first. 

Do not smoke or use sparkable electrlcal devices or 
flames In a septic (gaseous) or possible septic sump. 

PANEL PREPARATION: Prior to installing the control 
panel, tighten all screws and nuts. Make sure that all 
electrical connections are secure. 
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” INSTALLAnON INSTRUCTION 

ELECTRICAL CONNECTIONS 
The contractor must conform to the latest requirements of the National Electrical Code. All conduit and cables 
shall be in accordance with NEC code NFPAft70. To maintain UL and CSA ENCL rating, use same type UL and 
CSA weatherproof conduit hubs when connecting to this enclosure. Prior to conducting any installation, repair or 
service with regard to the control panel, refer to the schematic appropriate for that panel. The schematic will 
provide guidance with regard to the terminal block connections 

“CAUTION” - “Nonmetallic enclosure does not provide grounding conduit connections. Use grounding 
bushing and jumper wires.” 

Make the Followina Electrical Connections: 
a Conned the pump heat sensorandsealfailure leads (if available on the pump) to the appropriate terminal1 

blocks in Ihe control panel. If the heat sensor lead from the pump is wired as indicated, remove jumpers 
as defined by the schematic. 

b. 

C. 

d. 

e. 

Connect all the float control leads to the appropriate panel terminal blocks. Contractor must be very 
careful in locating the floats at the proper elevations. The maximum distance from the control panel and 
the floats is the lesser of 100 feet, or the maximum distance recommended for the pump. 
Connect the pump leads to the control panel. When connectrng the pump leads it is very critical that the 
proper sequence be maintained. On single phase pumps, connect the color coded pump leads to the 
appropriate terminals as directed by the control schematic. 
BEFORE CONNECTING POWER TO THE CONTROL PANEL, MAKE SURE ALL CONTROL 
SWITCHES (e.g. H-O-A SWITCH) AND PROTECTIVE DEVICES (e.g. BREAKERS) ARE IN THE OFF 
POSITION. NOW CONNECT POWER TO THE TERMINAL BLOCK OR THE CIRCUIT BREAKER AS 
DIRECTED BY THE SCHEMATIC. 
CONTROL PANEL MUST BE GROUNDED PROPERLY PER NEC AND/OR LOCAL CODES. TO 
FACILITATE THIS, A GROUND LUG IS PROVIDED ON THE CONTROL PANEL. 

START UP CHECK LIST 

WARNING: Before handling these pumps and controls, always disconnect power first. Do not smoke 
or use sparkable electrical devices or flames In a septic (gaseous) or possible septic sump. 

Check List: 
1. Check junction box for moisture. Moisture may cause chattering of relays/contactors. 
2. Check wiring of capacitor pack for single phase applications 
3. Energize control panel. (Turn on power to panel.) 
4. Check overload relay and verify reset mode (W overfoad is supplied). 
5. WARNING! LIVE VOLTAGE CAN KILL! Check voltage to the panel and at secondary of control 

transformer using a voltmeter. If no transformer is supplied, check voltage at the circuit breakers. 
6. Check float operation and response of COntrOl panel to the float operation. For sequence 01 operation, 

refer to design specification. 
7. Check full load current with amp probe and compare it with lhe nameplate rating. (Clamp amp probe 

around one phase.) 
8. With pump running, check discharge to verily the pump is running. Check for flow. 
9. Check voltage with voltmeter. and amperage with amp probe at overhead. 

10. Checkoperalionof start relay, if suppliedonsingle phase panels, per procedure in item#7olMaintenance 
Instructions below. 

1 t Make sure H-O-A switch is left in the “Auto’ position after startup is completed. 

Pump Start Up: 
Refer to pump “Installation and Service Manual 

PERIODIC MAINTENANCE 

WARNING: Before handllng these pumps and controls, always disconnect the power first. Do not 
smoke or use sparkable electrlcal devices or flames In a septic (gaseous) or possible septic sump. 
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The maintenance schedule will vary with operating and environmental WndiiiOnS. It will also vary with the 
specific type of control supplied. The list herein is a guide only. 

1. Exercise breaker through two Cycles. Be Careful not 10 Over-exercise as the breaker is not a switching 
device. Excessive operations lend to affect the trip curve of the breaker. 

2. Check contactors and relays for excessive humming. This can be accomplished by turning pumps on and 
off in the hand and ofl modes with the H-O-A switch. 

3. Check bulbs in all lixtures. 
4. Check continuity through control fuses. 
5. Check voltage at primary dnd secondary of control 1ranSfOmIer. 
6. Check the pump full load amps. 
7. Check the start relay (if supplied) by using an amp probe around the red wire (start winding). Amp probe 

should display a very brisk action from zero lo locked rotor and backlo operating load. This action occurs 
on pump start. and the action must show no lazy movement. 

6. Check junction boxes for moisture. Moisture may cause chaliering of relays and contactors. 
9. Check door gasket for proper seal. This can be a visual inspection. 

10. Check labels lo verily lhey have not been damaged. 
11. Lubricate enclosure hmges. 
12. Pull floats and check for proper operation and insure there is no foreign build up on them 

SPARE PARTS LIST 
The following is a list of recommended spare parts. However, conditions of service vary s+gnilicanlly and a 
general list may not in its entirely be applicable lo a given installalion. The user should exercise judgemenf 
in defining specific requirements based on this guide. 
1. Fuses for control transformer - primary and secondary. 
2. Contactor. 
3. Bulbs for lights. 
4. Corrosion inhibitor. 
5. Control transformer. 
6. Duplex or simplex pump controller. 

TROUBLESHOOTINGCHART 
1. WARNING: Beforehandllnglhesepumpsandcontrols,alwaysUlsconnectthe powerfirst. 

Do notsmokeorusesparkableelectrlcaldevlcesorflamesInaseptlc(gaseous)orpossible 
septicsump. 

2. Pump does not run in hand position. 
a. Check pump circuit breaker, control circuit breaker, and conlrol fuses fortripping or blown condition. 
b. Check overload relay IO see if it is tripped. Reset relay if tripped. 
c. Check heat sensor resel lo verify thermal overload of motor has not tripped. 
d. Check wiring of pump lo control panel. It should agree wilh the schematic. 

3. Pump does not run in auto position. 
a. Check items a. through d. per item #2 above. 
b. Floats may be miswired lo control panel. Check float type (N.O. or N.C.) and hook-up by referring 

10 the schematic. II the start and stop floats are hooked in reverse, pump will short cycle and will 
not pump the level down. 

c. Check pump controller indicating lights 

DUPLEX 
I 

SIMPLEX 

/ 0 ;:y 0 ::LMLp* 1 ;~~~~:foN , om the 
I 0 

ON FLT 

1. Make sure there is power to the controller. 
2. Is water level in the system high enough lo activate the floats? 
3. If #l and #2 check out, shut power off to Ihe panel. Remove the off float wires and run a jumper 

between the “OFF FLOAT” connections. If “OFF FLOAT” light comes on, the float is “hung up”or 
the wiring connections are loose. 
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1. Is waler level in the system high enough to activate the lead (ON) float? 
2. II #l checks out, shut oh power to the panel. Remove the lead (ON) float wires and run a jumper 

between the “LEAD FLOAT (“ON FLOAT”) connections. If one or two pumps start. check the 
lead (ON) float for “hang up” or loose wiring connections. 

DUPLEX ONLY 1 

0 PUMP 1 OFF 
CALL FLT FLOAT tight ‘ON”. “LEAD FLOAT” light 

ON, and either “PUMP 1” or “PUMP 2” 

PUMP 2 
CALL 

LEAD 
FLT 

light ON tells you the lead float is calling 
for pump. 

OR 

PUMP 1 
CALL 

PUMP 2 
CALL 

OFF 
FLT 

LEAD 
FLT 

All lights ON on pump controller tells you 
all float circuits are good and the prob- 
lem lies elsewhere. 

1. Check hand-off-auto (H-O-A) switch for correct position. 
2. Check heat sensortripinpumpwithajumperbetween”HEATSENSOR 1”and’HEATSENSOR 

2” terminals. 
3. Reset overload(s) if tripped. 
4. Reset circuit breakers if tripped. 

4. Pump runs, but run light does not energize. 
a. Check the bulb. 
b. Check for loose wire at light or in panel. 

5. Pump runs but does not pump down the wet well. 
a. Pump rotation may be wrong. Wiring of pump to control panel may be reverse sequenced. 
b. Impeller may be dragging involute due lo solids. High amperage draw would identify this, 
c. Refer to the pump manual for other posslbllltles such as closed discharge gate valve, etc. 

6. Severe humming/chattering of contactors and control relays. 
a. There may be low voltage. Check voltage at primary and secondary of control transformer using a 

voltmeter. This low voltage condition may even cause severe chattering and burn-out of relays. 
b. Contactor may have dust around magnet of coil structure. Dry or clean as required. 
c. Check voltage to the control panel. Contactors require a minimum of 85% of full voltage to pull in 

without chatter. If the problem is a reoccuring one, measure voltage with recorder on a 24 hour basis. 
d. Make sure the floats are located away from any tutbUteflCe. 
e. Dryoutthejunction box (if furnished);moistureinthejunctionboxmaytendtocause relaystoenergize 

intermittently. 

7. Nuisance tripping of overload on motor starters or circuit breakers. 
a. Check all reset buttons and tripped breakers. 
b. Check pump and draw with amp probe and compare to name-plate amps on pump. 
c. The impeller may be locked up due to excessive debris or solids. 
d. Possible motor lailure (fault on windings.) 
e. Pump may be miswired to terminal block. 
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f. Votlage and current unbalance. Three phase only. 
Votlage unbalance on Ihree-phase power sources can cause rnolor current to become unbal- 
anced and excessive healing will result. Tripping of the overload protectors. and premature 
motor lailures. can be expected it the current unbalance exceeds five per cent. 

Maximum Current Difference 
Percent Current = From Average Current x 100 

Unbalance Average Current 

To determine if motor current unbalance is a function of the motor. or the power supply: 
1. 
2. 
3. 
4. 
5. 
6. 
7. 

Label the leads and the terminals 1, 2, and 3 respectively. 
Record the amperage for each lead. 

8. 
9. 

Move each lead lo the text terminal (1 lo 2. 2 lo 3. 3 lo 1). 
Again read the amperage of each lead. 
Move each lead lo the next terminal (1 lo 3. 2 lo 1, 3 lo 2). 
Again read the amperage of each lead. 
If the unbalance moves with the motor leads, the unbalance is caused by the motor. If the 
unbalance remans wrlh the terminals. the unbalance is in the power supply. 
It the current unbalance exceeds five percent. nuisance tripping, or excessive healing WIII result. 
Connect leads for the lowesl percent of current unbalance. 

g. Conneclions and start components. Single phase only. 
1. DISCONNECT ALL POWER FROM THE PANEL BEFORE MAKING THESE CHECKS. 
2. Motor winding resistance readings. 

a. Disconnect all three motor leads. 
b. Using a volt-ohm meter. with the scale Set on FtXl, measure the resistance between the 

leads with the chart below. 

Main 
JYPICAI MOTOR I FADS RESISTANCE RFADING 

Black lo While Lowest 
Stan Black lo Red Next Lowest (middle) 
Both While to Red Highest 

3. Capacitor check. 
a. Make sure the capacitor is discharged. Use extreme caution as a spark might occur. 
b. Disconnect the capacitor leads and connect a volt-ohm meler lo the capacitor terminals. 
c. The meter should indicate low ohms when tt is first connected, but as the capacitor becomes 

charged (by the meter), it will return to a reading of infinity (open circuit). 
NOTE: Set the meter on the RXlO,OOO scale to check the run capacitor. 

Set the meter on the RXl,OOO scale lo check the start capacitor. 
4. Stan relay check. 

a. Check the coil resistance. It should be 3,000 to 7,000 ohms. 
b. Install a clamp on amp meter around the starl winding lead. 
c. Set the amp meter scale lo at least 2 times the pump motor lull load current. 
d. Place the HOA switch in the hand position to start the pump. 
e. The meter should read approximately 2 limes full load current during starling. 
1. After the motor has started (within one second) the current should drop to a value much 

less than full load current. 
5. Motor voltage check. 

TYPICAL VOLTAGE 
COMPONENT MOTOR LFAR RFWING 
Main Winding Black to White Start Line Voltage 
Main Winding Black lo White Run Line Voltage 
Stan Wmding Black to Red Start Line Voltage 
Start Winding Black to Red Run 120% Line Voltage 

8. Short cycling pump. 
Check float controls. 

9. Run light slays on. 
Selector switch may be in the hand position. 

10. Test for blown fuse. 
Check for continuity with a V-O-M set on OHM scale. 



WARRANTY 
Aurora Pump, A Unit of General Signal warrants to the original purchaser of each Hydromatic product(s) that any part 
thereof which proves to be defective in material or workmanship within one Year from date of installation or 18 months 
from manufacture date. whichever comes first, will Kz replaced at no charge wth a new or remanufactures part, F.O.O 
factory. Purchaser shall assume all responsibifitY and expense for removal, reinstallahon and freight. Any item(s) designated 

manufactured by others shall be covered only bY the express warranty of the manufacturer thereof. This warranty 
c not apply to damage resulting from accident, alteration, design misuse or abuse. 

n the material furnished to the Buyer shall fail to conform to this contract or to any of the terms of fhis written warranty. 
Aurora Pump shall replace such nonconforming material at the original point of delivery and shall furnish instruction 
for its disposition. Any transportation charges involved in such disposition shall be for the Buyer’s account. The Buyer’s 
exclusive and sole remedy on account or in respect of the furnishing of material that does not conform to this contract, 
or to this wrinen warranty, shall be to secure replacement thereof as aforesaid. Aurora Pump shall not in any event 
be liable for the cost of any labor expended on any such material or for any incidental or consequential damages to 
anyone bY reason of the fact that such material does not conform to this contract or to this written warranty. 
AUIMPLIED WARRANTIES. INCLUDINGTHE IMPLIED WARRANTY OF MERCHANTABILITYANDTHE IMPLIED WARRANTY 
OF FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO THE SAME EXTENT AS THE EXPRESS 
WARRANTY CONTAINED HEREIN. Some States do not allow limitations on how long an implied warranty lasts, so the 
above limitation may not apply to you. 
MANUFACTURER EXPRESSLY DISCLAIMS AND EXCLUDES ANY LIABILITY FOR CONSEQUENTIAL OR INCIDENTAL 
DAMAGES FOR BREACH OF ANY EXPRESS OR IMPLIED WARRANTY ARISING IN CONNECTION WITH THIS PRODUCT, 
INCLUDING WITHOUT LIMITATION, WHETHER IN TORT, NEGLIGENCE, STRICT LIABILITY CONTRACT OR OTHERWISE. 
Some States do not allow the exclusion or limitation of incidental or consequential damages. so the above limitation 
or exclusion may not apply to you. 
This warranty gives you specific legal rights, and you may also have other rights which vary from State to State. 

AIJ#,IJ%IIRQMATIC PUMP I 

Nornl Auror& Illinois 69542 c 
1 

Plunwx me.1 959-Moo - 
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m* No: ,m1 Bullefin a-701 
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CONTACTOES ‘: -: 

LfI DOS, 012 
01E. 025 

D32 
040, D50. D65’ 

DEQ .. 
F115 

ii50. FlE5 
F265 

OLE.LOADS 

L?i F105. Fi25 
L~2 Fj367 ?;-::?,lJ F37i 

POWS T-L?MINMS 

20 E-IN 
3 E-IN 
75 E-IN 

120 E-IN 
200 I-S-IN 
275 E-IN 

FO’E? EMINALS 

i5 E-IN 
75 L3-!N 
75 E-IN. 

290 E-IN 
\ 

10 E-IN 
i0 E-IN 
10 E-IN B 
10 E-IN 2 

I 

M’JMINUM Gs?OUNDING LUGS 
H~UROMAilC F.C.5 Z.MINMZ 
WtiIiE ~3AINA.L ELOC;< (PO-22 SCR5.4) 
WkiTZ X...MINM ELK:< (i/+-25 SCZ.3) 
WK!E iZ!ANAL XXX (Z/i?-24 SCZ24) 
Wh.z~lCi< IS. i?-4Y (s3ES 27) 

I 

45 E-IN 
E ‘E-IN 

20 L5-IN 
33 E-IN 
50 I..%IN 

S E-IN 



200/230 VOLTS, SINGLE PHASE, SIMPLEX 
NOTE: CONNECT PANEL GROUND LUG TO A GROUND ROD 

CR A GROUND WRE FROM THE SJPPLY SkXVlCE 

1 PUSH TO TEST 

1 

PUSH TO SILENCE 

BASE i?PE AA0 
NOTF: USE COPPER. 60-C WIRE INSULATION FOR ALL flELD WlRlNG TERMINALS 

MODEL NO. l7:1O-AAO-AN1-PG3-PQ1 -PS3 

HyDROwTK- PUMpS &!$%!ff, PANEL PART NO. 62023-080-7 

DATE: 09-05-1997 PAGE 1 OF 2 

ii ̂ I WARNING: DISCONNECT POWER BEFORE SERVICING ! N 
t-l& 

- - - . . .  -  - . .  . . _  “_ - - .  .~ . - - .  . _ I .  - . .  



SEAL FAILURE 

TO PUMP -R- 
SEAL PROBE 

NOTE: USE COPPER. 6O’C WIRE INSULATION FOR ALL FIELD WIRING TERMINALS 

MODEL NO. 17:?0-AAO-ANl-PG3-PQl -PS3 mRO#IATK” PUMpS :b%!%!) PANEL PART NO. 62023-080-7 

DAlEz 09-05-1997 PAGE 2 OF 2 

77 

I 

0 
WGRNING: DISCONNECT POWER BEFORE SERVICING ! 

: 

:I 
IMPORTANI: MEI*L BACK PANEL TO BE CONNECTED TO A GOOD GROUND IN ACCORWNCE W,TH LOCAL ELECTRICAL CODES 

----b SYMBOLS FOR CONllNUAllON OF WIRHC WITHIN lHIS SCHEh44~C + I 



200/230 VOLTS, SINGLE PHASE, SIMPLEX 
NOTE CONNECT PANEL GROUND LUG TO A GROUND ROD 

OR A GROUND &IRE FROM THE s_UPpLY SERblCE 

I I. .I I. .I 1 PUMP m GROUND LUG G: 
IN PANELe++ 

PUSH TO TEST 

FLOAT 
PUSH TO SILENCE 

ALAR% HORN 
(15 WC) 

BASE PlPE AA0 
NOTE: USE COPPER. 6O’C WIRE INSULATION FOR ALL FIELD WIRING TERMINALS 

MODEL NO. 17:Y O-AA&AN1 -PG&PQl -PS3 

ELECTRICAL PANEL PART NO. 62023-080-7 

WDROMATlC PIJMPS “y;$;;/’ 
DATE: 09-05-1997 PAGE 1 OF 2 

77 
I 

0 
WARNING; DISCONNECT POWER BEFORE SERVICING ! 

i 

E’ 
IMPORTANI: MET& BACK PlWEL TO BE CONNECTED TO A GOOD GROUND IN ACCORWNCE WrIH LOCAL ELECTRICAL CODES 

---+ SYMBOLS FOR CONTINUATION OF WIRING WlMlN 1HIS SCHEMATIC ,---- : 



__ ._ 
3OARD HtGH LOW C6M 

TO PUMP -R- 
Is,- 

SEAL PROBE 7 

1 

LIG 
Y 

NOTE: USE COPPER, 6O’C WIRE INSULATION FOR AU flELD TERMINALS 

MODEL NO. 17:?0-AAO-ANl-PGJ-PQl -PS3 I 

w 0 HYDRaTIC” PUMpS %.%I%;, PANEL PART NO. 62023-080-7 

3 DATEr 09-05-1997 PAGE 2 OF 2 

-rY WARNING; DISCONNECT POWER BEFORE SERVICING ! 
IMPORTANT: ,“W.L BACK PlINEL TO BE CONNECTED TO A GOOD GROWD IN ACCORMNCE WKH LOCAL ELECIRICAL CODES i 

T 
- SWBOLS FOR CCNIINUATION OF WIRING WITHIN THIS SCHEMAllC h E 
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Thank you for purchasing your Hydromatic Pump. To 
help insure years of trouble free operation, please read 
the following manual carefully. 

Warning: Before handling these pumps and controls, 
always disconnect the power first. 

Do not smoke or use sparkable electrical devices or 
flames in a septic (gaseous) or possible septic sump. 

Before operation - Read the following instructions 
carefully. Reasonable care and safe methods should be 
practiced. Check local codes and requirements before 
installation. 

GENEFWL lNFORMflTlON 

INSTfUflTlON INSTlVlCflONS 

OPEWlTION 

MCllNTENflNCE 

TROUBLE CHECK LIST 

PflW LIST 

WGE 

3.4 

5.6 

6 

7,8.9 

9 

10,ll 



I I I , I 1 -? 61 
GENERflL INFORMf7TlON 

SHIPPING 
When unpacking unit check for 
concealed damage. CLAIM FOR 
DAMAGE MUST BE MADE AT 
THE RECEIVING END THROUGH 
THE DELIVERING CARRIER. 
DAMAGE CANNOT BE 
PROCESSED FROM THE 
FACTORY. 

PUMPS NOT OPERATING 
-, OR IN STORAGE 

Pumps with carbon ceramic seals 
must have impellers manually rotated 
(6 revolutions) after setting non- 
operational for 3 months or longer 
and prior to electrical startup. 

Pumps wth tungsten carbide seals 
must have impellers manually rotated 
(6 revolutions) after setting non- 
operational for 3 weeks or longer and 
prior to electrical startup. 

50 CYCLE OR WYE DELTA 
For informatmn and parts list for 50 
cycle or wye delta start pumps refer to 
Addendum S4N-701. 

SEAL FAILURE 
An electrode is installed in the seal 
chamber so if any water enters the 
chamber through the first seal the 
electrode will be energized and a 
signal will be transmitted to the 
sensing unit at ground surface causing 
a red light to rum on. The electrode 

probe is installed in all units but the 
sensing unit is supplied at extra cost 
and must be ordered. 

In operation the seal failure unit 
indicates only that there is some water 
in the seal chamber. The pump will 
continue to operate without damage 
but the seal should be checked 
immediately after failure is indicated. 

The sensing unit is recommended on 
all installations as good insurance 
against motor failure. 

PUMP 

The S4N submersible pump is 
supplied for I and 3 phase and for 
2CQ230.460 or 575 volts. Pump is 
supplied with 30 feet of power cord 
and/or 30 feet of auxiliary control 
cord. Longer cable lengths can be 
furnished but must be specified at 
time of order. Power cable is 4 wire 
with the green wire for ground. Be 
sure green wire is connected to a good 
ground such as water pipe or ground 
stake. The auxiliary cable for seal 
failure and heat sensors is also 4 wire 
color coded. 

HEAT SENSORS 
All motors have heat sensor units 
embedded in the motor winding to 
detect excessive heat. The heat 
sensors are set to trip at IZO’C. The 
sensors automatically reset when 
motor cools to safe temperature. 

The sensors are connected in series 
with the motor starter coil so that the 
starter is tripped if heat sensor opens. 
The motor starter is equipped with 
overload heaters so all normal 
overloads are protected by the starter. 

IMPORTANT 
If Hydromatic electrical starting 
equipment is not supplied the heat 
sensor circuit must be connected in 
series with the starter coil or warranty 
on motor is void. Connection diagram 
is included in this manual. 

SUMP LEVEL CONTROL 
Sump level is controlled by 
Hydromatic switch controls. The float 
is held in position in the sump by 
weight attached to the power cord 
above the float. The cord supports the 
float and is adjusted for height from 
the surface. 

Duplex systems “se three controls: 
one set at turn-off, one set a! turn-on 
for one pump. and one set for turn-on 
for two pumps. Pumps alternate 
Jperation on each successive cycle. 

Two pumps operate together only if 
sump level rises to the third or 
w&de control. The override control 
also brings on the second pump in 
:ase of failure of the first pump. Extra 
floats with appropriate controls can be 
mpplied for alarm functions. Triplex 
iystems “se four controls: one set at 
.um-off. one set at turn-on for one 
Jump, one set at turn-on for two 
,umps, and one set at turn-on for 
hree pumps. Pumps alternate each 
iuccessive cycle. 

Three pumps operate together only if 
iump level rises to the fourth control 
Isecond override). This control also 
xings on the third pump in case of 
railwe of either or both of the first 
.wo pumps. 

ALARM CONTROLS 
The alarm level is usually set above 
.he override level so the alarm will 
signal only if the override level is 
xceeded. However, some engineers 
prefer to have the alarm level set 
below the override level as it is 
oossible for one pump to fail and the 
xher pump to operate on the override 
level with the sump level never 
reaching the alarm level. This is 
particularly true in cases of low 
inflow capacity. 

.._ ~. -l_l. “.-. --_. -. .._ 



ELECTRICAL CONTROL 
PANEL 
It is recommended that the 
Hydromatic control panel be used 
with all pumps as proper starter 
heaters and connections for heat 
sensor wires are furnished. 

IMPORTANT 
If HYDROMATIC electrical controls 
are not used and the motor fails 
because of improper components or 
if the heat sensors are not properly 
connected the motor guarantee IS 
votd. 

HYDROMATIC electrical equipment 
is installed in a weather-proof NEMA 
3R enclosure. The electrical 
equipment includes a main circuit 
breaker for each pump, a magnetic 
starter with overload protection for 
each pump, a H-O-A switch and run 
light for each pump. an electric 
alternator and a transformer to 
provide appropriate control for 
control circuit and alarms. 

OVERLOAD HEATERS 
Starters with 3 leg overload protectmn 
must be supplied if the 

HYDROMATIC electrical panel is 
not used. The heaters must be sized in 
accordance with the name plate amps 
on the ttwtor. The amp draw on these 
submersible motors is slightly higher 
than a corresponding horsepower 
surface motor, so heaters must be 
sized by the name plate rating. 

IMPORTANT 
Make certain the heat sensor wires are 
connected in series with the starter 
coil circuit if other than 
HYDROMATIC starters are used. 
Typical wiring diagrams are included. 

NUMBER OF CONDUCTORS REQUIRED BETWEEN CONTROL PANEL AND NEMA 4 JUNCTION BOX 
POWER UNES NitI CONTROL WRES CAN BE CARRlED IN CONOUIT OR cnn BE “NtlERGRcaND BURlED CABLE 



INSTfiLLfTTlON 
INST’WlCTlONS 

INSTALLING PUMP IN 
SUMP 

Before installing pump in sump, lay it 
on side and turn impeller manually. 
Impeller may be slightly stuck due to 
factory test water, so it must be 
broken loose with small bar or screw 
driver in edge of vanes. The impeller 
should turn freely. 

Clean all trash and sticks from sump 
and connect pump to piping. 

A check valve must be installed on 
each pump. A gate or plug valve in 
each pump discharge line is also 
recommended. This valve should be 
installed on the discharge side of the 
check valve so the line pressure can 
be cut off if necessary to service the 
check valve. Single pump systems are 
sometimes installed without a check 
valve where it is desirable to self- 
drain the discharge line to prevent 
freezing. This can be done only with 
short discharge lines. Otherwise water 
will return to the sump and cause 
short cycling of the pump. 

Fig. 1 

NEMA 4 JUNCTION BOX 
(OPTIONAL) 

A NEMA 4 junction box should be 
used to make power and control con- 
nections if electrical control panel is 
to be set remote from the pump sump. 
The HYDROMATIC Nema 4 junc- 
tion box is provided with compression 
connectors for sealing all awes. No 
sealing compound is needed to make 
connections waterproof. 

Wiring diagrams are provided with 
panel for making connections. An 
extra set of diagrams are included so 
that one set can be used in the sump 
when making connections. The size 
wire to use from panel to sump 
depends on motor size and distance 
in feet. 

The “wire size table” on Page 4 can 
be used as a guide for wire size. Be 
sure each wire is checked out so that a 
wrong connection will not be made. 
An ohmmeter or Megger can be used 
to check wire continuity. Attach one 
side of meter to ground and other side 
to one side at control panel. Then 
have person in sump touch one wire 
to ground. If wire is correct. meter 
will show reading. A Walkie-Talkie 
wdio is useful if some distance exists 
xtween sump and panel. 

INSTALLING SWITCH 
CONTROLS 
rhe controls are supported by a 
mounting bracket that is attached to 
iump wall, covet, or to the NEMA 4 
unction box. 

CONNECTION DIAGRAM FOR LEADS IN 
MOTOR AND CONNECTION BOX 

(“1 WYE MCJTCJR CONNECTlONS 
230 VOLTS 

Cord snubbers are used to hold the 
cord in place. Control level can be 
changed at any time by loosening the 
snubber and readjusting cord length. 

In either a simplex or duplex system. 
the lower or turn-off control is set just 
above the top of volute, so that the 
volute will always be submcr,oed 
during the pumping cycle. The 
second. or turn-on control. is set about 
24 inches above the lower turn-off 
control. 

More drstance between turn-on and 
turn-off controls can be used. but 
sewage may become septic. and 
excessive solids may collect ior the 
pump to handle. A frequent pumping 
cycle is recommended for best 
operation. 

If an alarm system is used. this 
control is usually set about 6 Inches 
above the override control. 

Some engineers. as described 
previously, prefer to have ths alarm 
control set below the overrid? control. 

MAKING ELECTRICAL 
CONNECTIONS 
All electrical wiring must be in 
accordance with local codes. and onI> 
competent electricians should make 
the installations. Complete !I iring 
diagrams are glued to the inslde cover 
of the panel, and an additional set of 
prints is included for use in mskmg 
the installation. All wires should be 
checked for grounds wth an 
ohmmeter or Megger after the 

Fig. 2 

HEAT SENSORS AND SEAL FAILURE CONNECTIONS 
FOR ANY VOLTAGE MOTOR 



connections are made. THIS IS IMPORTANT, AS 
ONE GROUNDED WIRE CAN CAUSE 
CONSIDERABLE TROUBLE. (See Figure I). 

NOTE: For wiring diagram for wye delta, see 
Addendum S4N-701. 

IMPORTANT 

If equipment is not properly wired and protected as 
recommended, the motor guarantee is void. 

HEAT SENSORS AND SEAL 
FAILURE CONNECTIONS 
Be sure heat sensor wires are connected in series 
with the starter coil. Connections are provided on 
the terminal strip (see wiring diagram). 

If seal failure unit is used. connect as shown with 
seal failure system. If seal failure unit is not used, 
the two seal failure wires are left open. 

DO NOT CONNECT POWER TO THESE LINES 
AT ANY TIME. (See Figures 2 and 3.) 

OPEWTION 

STARTING SYSTEM 
I. Turn H-O-A switch to off-position 

and then turn on main circuit 
breakers. 

2. Open all discharge valves and 
allow water to rise in sump. 

3. Turn H-O-A switch to Hand 
position on one pump and notice 
operation. If pump is noisy and 
vibrates, rotation is wrong. To 
change rotation, interchange any 

WARNING 
WARRANTY IS VOID IF HEAT SENSORS ARE NOT 

CONNECTED AS SHOWN (IN SERIES WtTH CONTACTOR Ott.) 

DEStGNATlON FOR OPTtONAL 
SEAL !=AlL”RL L SENSOR CORD 

two line leads to motor 30 only). 
DO NOT INTERCHANGE 
MAIN INCOMING LINES. If 
duplex system, check second 
pump in same manner. 

1. Now set both H-O-A switches to 
Auto position and allow water to 
rise in sump until one pump starts. 
Allow pump to operate until level 
drops to turn-off point. 

5. Allow sump level to rise to start 
other pump. Notice run lights on 
panel. Pumps should alternate on 
each successive cycle of 
operation. 

5. Turn both H-O-A switches to off 
positton and allow sump to till to 
the override control level. 

7. Turn both switches to Auto 
position and both pumps should 
start and operate together until 
level drops to turn-off point. 

3. Repeat this operation cycle 
several times before leaving job. 

9. Check voltage when pumps are 
operating and check the amp draw 
of each pump. Check amps on 
each wire, as sometimes a high 
leg will exist. One leg can be 
somewhat higher (5 to 10%) 
without causing trouble. For 
excessive amp draw on one leg. 
the Power Company should be 
consulted. 

PHASE CONVERTERS 
Phase conveners are generally not 
recommended, but in cases where 
only single phase current is available, 
phase conveners can be used. Be sure 
to size the phase converter large 
enough for the amp draw specified on 
the motor name plate, not necessarily 
by motor horsepower. The warranty 
on all three phase submersible motors 
is void if operated with single phase 
power through a phase converter, and 
3 leg ambient compensated extra- 
quick trip overload protectors are not 
used. 



HfllNTENdNCE 

Lubrication or other maintenance is 
not required, as the motors are oil 
filled. 

If a seal failure unit is used. no 
attention is necessary as long as the 
seal shows satisfactory operation. 

If seal failure is not used. the pump 
should be lifted once every two years 
and the oil drained from the seal 
chamber to check for water. 

Generally. these pumps give very 
reliable service, and can be expected 
to operate for many years without 
failure under normal operating 
conditions. 

LIGHTNING 
In some areas where considerable 
lightning occurs, it is recommended 
that a lightning arrestor be installed at 
the control panel. Lightning arrestors 
are good insurance against damage to 
an expensive motor. 

SERVICING 
INSTRUCTIONS 

Important: Read all instructions 
before replacing any parts. 

Do not smoke or use sparkable etec- 
trical devices or flames in a septic 
(gaseous) or possible septic sump. 

FIELD SERVICE ON 
MOTOR 
All S4N submersible motors can be 
serviced (out of warranty) in the field 
by any reliable motor serwce shop. 
Any pump (in warranty) must be 
returned to the factory for service or 
repaired in an authorized Hydromatic 
service center. Charges will not be 
allowed if (in warranty) pump is taken 
to a motor repair shop that is not an 
authorized Hydromatic service center. 

When field serwce is performed on a 
pump these instructions should be 
carefully followed. 

REPLACING STATOR 
If motor winding is burned or shoned 
it can be rewound or replaced with 
new factory wound stator. Refer to 
sectional drawing of pump and motor 
and use following steps to remove and 
replace stator. 

I. If stator only is damaged it may 
not be necessary to completely 
dismantle pump as stator and 
housing can be lifted from pump 
without disturbing seals or 
bearings. 

2. Drain all oil from upper housing, 
remove from upper housing, 
remove dram plug in bottom of 
stator housing and remove plug in 
top of housmg to allow air to 
e”t=r. 

3. After chamber is drained, remove 
hold down bolts and lift off. Use 
care in lifting as the seal fadure 
connectmg wire must be 
disconnected before housmg is 
completely removed. See 
sectional drawing. 

4. Set assembly on bench and 
remove connectmn box. When 
box is lifted off connection wires 
to motor will be exposed. These 
wres will probably be burned but 
each awe is tagged with a metal 
marker gtving wire number. Cut 
the wires 

If the leads to the connection box 
are burned, a complete new con- 
nection box with new wire must 
be used. The wires are potted in 
with sealing compound and a neu, 
unit must be obtained from the 
factory. 

8, The stator is held in the housing 
with a bolted-m clamp ring. 

I. After ring is removed urn 
housing upright and bump on 
hardwood blocks. This should jar 
the stator loose and allow it to 
drop out. 

Thoroughly clean housing before 
replacing new stator. Replace 
stator and make all wire 
connections to connection box 
before replacing housmg on 
pump. This is imponanr as leads 
must be tucked behind the 
windings by using bands up 
through mtor core. 

-1 

-1 

lamage to stator and bearings. 

I. Drain oil from chamber. If oil IS 
clean and no water is present. 
seals can be considered 
satisfactory to reuse. 

I. Check top bearing. If clean and 
does not turn rough. bearings can 
be reused and it is not necessary 
to completely dismantle pump fo 
change bearings. If bearings are 
damaged with dirt or heat the) 
must be replaced. See additmnal 
instructions on replacing seals and 
bearings (Page 8). Remember to 
reinstall the upper bearing load 
spring. 

IO. Replace stator housing onm seal 
chamber and bolt in place. BE 
SURE SEAL FAILURE WIRE IS 
CONNECTED BEFORE 
HOUSING IS ASSEMBLED. 

___.-- “ - -  .  I_-  .  
____._. 



Be sure O-ring seal has been 
replaced. If O-ring is nicked or co 
replace with new ones. This 
applies to all O-rings used in 
assembly. 

I I After all leads are reconnected in 
the connection box make a high 
voltage ground test on each wire. 
The only wire that should show 
ground is the green power lead 
and the ground lead in the 
auxdiary control cable. 

12. For safety, complete pump should 
be air checked under water for 
leaks. If seals were O.K. refill seal 
chamber with oil. Lay pump on 
side for this oil tilling with oil till 
hole upright. Do not completely 
till. leave oil about I inch below 
plug hole. Use only HYDRO- 
MATIC submersible oil in this 
chamber or high grade traos- 
former oil. Replace plug, use 
permatex on threads. Install air 
valve in top plug opening of 
motor housing and charge housing 
with about 10 PSI of air. Be sure 
air is dry. Do not use air line 
where water may be trapped in the 
line. Submerge complete unit 
under water and check for leaks. 

13. Refill motor chamber with oil. 
Use high grade transformer oil or 
HYDROMATIC special submer- 
sible oil. Fill chamber until oil 
covers top of windings. Leave air 
space in top for expansion. Use 
permatex on plug threads. 

REPLACING SEALS AND 
BEARINGS 
I. Drain all oil from motor chamber 

and seal chamber as described. 

2. Remove motor housing as 
described. 

3. Remove bolts that hold seal 
chamber to pump housing. Use 
back off screws to break loose. 
Wath hard wood block, tape end 
of impeller to loosen from shaft. 

When free, remove impeller from 
shaft. 

4. Lift rotating assembly (rotor, shaft 
and impeller) from pump case and 
place horizontally on bench. 

5. Impeller removal- S4N 

Hold motor and remove bolt and 
washer from impeller end of shaft. 
Impeller is threaded to the shaft so 
tap face of impeller with hard 
wood block to free threads. Hold- 
mg rotor, turn impeller counter- 
clockwise as thread is right hand. 

IMPORTANT: The impeller is 
designed to be self-tightening 
when running so impeller may be 
difficult to break loose. If this is 
the case, use plastic or rubber 
hammer on impeller tip to free. 
Remove impeller. 

6. Shaft sleeves are not used. 

7. Remove lower seal spring and pry 
out seal with screwdriver, 

8. To remove seal housing. take out 
socket head bolts and using bolts 
in back of holes, pry plates loose. 
This will force out lower seal if 
not already removed. 

9. Remove snap ring that holds 
upper seal. Pull seal if it is free. If 
not free, it can be forced off when 
shaft is removed. 

IO. Remove 4 bolts that hold bearing 
housing in place. Set assembly in 
upright position and bump end of 
shaft on hard wood block. This 
will push the bearing from the 
housing and will force upper seal 
from shaft. 

3967653 16 
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1 I. Use bearing puller to remove 
btxings. Replace with new 
bearings. Press only on inner race 
of bearing when replacing. 
Pressing on outer race can damage 
the bearing. Bearings are standard 
size that can be obtained from any 
bearing supply house or can be 
obtained from HYDROMATIC 
factory. 

12. IMPORTANT: DO NOT USE 
ANY OF THE OLD SEAL 
PARTS. REPLACE WITH ALL 
NEW SEALS. 

13. Thoroughly clean all castings 
before replacmg seals. One grain 
of dirt between the seal faces can 
cause failure. 

14. Examine all O-rings for nicks 
before using. 

15. Use Locktite on socket head 
locking screw in end of shaft 

El 
TROUBLE CtlECK LIST 

Below is a list of common problems and 
the probable causes: 

Pump will not start 

I. No power to the motor. Check for 
blown fuse or open circuit 
breaker. 

2. Selector switch may be m the off 
position. 

3. Control circuit transformer fuse 
may be blown. 

4. Overload heater on starter may be 
tripped. Push to reset. 

Pump will not start and 
overload heaters trip 

I Turn off power and check motor 
leads with megger or ohmmeter 
for possible ground. 

2. Check resistance of motor 
windings. All 3 phases should 
show the same reading. 

3. If no grounds exist and the motor 
windings check O.K. remove 
pump from sump and check for 
clogged or blocked impeller. 

Pump operates with selector 
switch in hand position but will 
lot operate in auto position 

I. This indicates trouble in the float 
level control or the alternator 
I&Y. 

2. Check control panel for trouble. 

Pump runs but will not shut off 

I. Pump may be air locked. Turn 
pump off and let set for several 
minutes then restart. 

2. Lower float control may be hung- 
up in the closed position. Check in 
sump to be sure control is free. 

3. Selector switch may be in the 
Hand Position. 

Pump does not deliver proper 
sapacity 

I. Discharge gate valve may be 
partially closed or partially 
clogged. 

Check valve may be pantally 
clogged. Raise level up and down 
to clear. 

3. Pump may be running in wrong 
direction. Low speed pumps can 
operate in reverse direction 
without much now or vibration. 

4. Discharge head may be too high. 
Check total head with gage when 
pump is operating. Total head is 
discharge gage pressure convened 
to feet plus vertical height from 
water level in sump to center line 
of pressure gage in discharge line. 
Gauge should be installed on 
pump side of all valves. Multiply 
gage pressure in pounds by 2.3 I 
to get head in feet. 

5. If pump has been in service for 
some time and capacity falls off, 
remove pump and check for wear 
or clogged impeller. 

Motor stops and then restarts 
after short period but overload 
heaters in starter do not trip 

I. This indicates heat sensors in the 
motor are tripping due to 
excessive heat. Impeller may be 
partially clogged giving a 
sustained overload but not high 
enough to trip overload heater 
switch. 

2. Motor may be operating out of 
liquid due to a failed level control. 
All HYDROMATIC S4N 
submersible motors can operate 
for extended periods out of water 
without burning up the winding 
but the heat sensors give motor 
prolonged life by controllmg 
winding temperature. 

3. Pump may be operating on a short 
cycle due to sump being too small 
or from water returning to sump 
due to a leaking check valve. 

_.,_._. “.-.“- --.- -- -__. _ 



ORDERING REPLACEMENT PARTS: Product tmprovemenls are made from time 10 rune. The latest pan design wll be furnished 
as long as it is interchangeable wrtb the old pan When ordering replacement pans. always furnish the followmg anformatlon: 
(I) pump send number, (2) pump model and SILC. (3) part descnplmn. (4) pan number. (5) impeller diameter (If ordermg Impeller), 
(6) quantq required. and (7) shipping mstruc~mns 
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WARRANTY 
Hydromatic Pumps, Inc. warrants to the original purchaser of each Hydromatic product(s) that any pan thereof 
which proves to be defective in material or workmanship witbin one year from date of installation or 18 months 
from manufacture date. whichever comes first, will be replaced at no charge with a new or remanufactured part, 
F.O.B. factory. Purchaser shall assume all responsibility and expense from removal, reinstallation and freight. Any 
item(s) designated as manufactured by others shall be covered only by the express warranty of the manufacturer 
thereof. This warranty does not apply to damage resulting from accident. alteration, design. misuse or abuse. The 
pump must be installed, operated and maintained in accordance with the published instructions of the appropriate 
Installation & Service Manual. 

All dual seal non-clogs and 3-5 HP grinders must have seal failure and heat sensors attached and functional for 
Warranty to be in effect. If a seal failure should occur, Hydromatic Pumps will cover only the lower seal and labor 
thereof. Labor based on Authorized Service Center contract allowance. If the heat sensor is not attached and 
functional. Warranty is void. If the seal failure sensor is not attached and functional, Warranty is void. 

If the material furnished to the Buyer shall fail to conform to this contract or to any of the terms of this written 
warranty. Hydromatic Pomps. Inc. shall replace such nonconforming material at the original pomt of delivery and 
shall furnish instruction for its disposition. Any transportation charges involved in such disposition shall be for the 
Buyer’s account. The Buyer’s exclusive and sole remedy on account or in respect of the furnishing of material that 
does not conform to lhis contract or to this written warranty. shall be to secure replacement thereof as aforesaid. 
Hydromatic Pumps. Inc. shall not in any event be liable for the cost of any labor expended on any such material or 
for any incidental or consequential damages to anyone by reason of the fact that such material does not conform to 
this contract or to this written warranty. 

ALL IMPLIED WARRANTIES, INCLUDING THE IMPLIED WARRANTY OF MERCHANTABILITY AND 
THE IMPLIED WARRANTY OF FITNESS FOR A PARTICULAR PURPOSE, ARE DISCLAIMED TO THE 
SAME EXTENT AS THE EXPRESS WARRANTY CONTAINED HEREIN. Some states do not allow 
limitations on how long an implied warranty lasts, so the above limitation may not apply to you. 

MANUFACTURER EXPRESSLY DISCLAIMS AND EXCLUDES ANY LIABILITY FOR CONSEQUENTIAL 
OR INCIDENTAL DAMAGES FOR BREACH OF ANY EXPRESS OR IMPLIED WARRANTY ARISING IN 
CONNECTION WITH THIS PRODUCT, INCLUDING WITHOUT LIMITATION, WHETHER IN TORT, 
NEGLIGENCE, STRICT LIABILITY CONTRACT OR OTHERWISE. Some States do not allow the exclusion or 
limitation of incidental or consequential damages, so the above limitation or exclusion may not apply to you. 

This warranty gives you specitic legal rights, and you may also have other tights which vary from State to State. 

For assistance or to order replacement parts, contact Hydmmatic or your local Authorized Distributor. 

Your Local Authorized Distributor - 

GENERAL SIGNAL PUMP GROUP 
a UNIT OF GENERAL SGNPL 

HYDROMATIC PUMPS, INC. 
1840BANMROAD 
ASHlAND. OHIO 44805 U.S.A. 
PHONE: (419) 289-3042 
PHONE: 16301 892-3863 [Parts Distribution Center) I 
FAX: 16301 892-2393 IParts Distribution Center1 I 
After August 3. 1996 use area code I6301 instead of I708l. 

Part #S625-3091 
HE-INST.309-l (7/96l 
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Photographs 

Roll 26, Frame 09,5/6/96, West sump discharge to stripper and sump .................. 
Roll26,Frame11,5/6/96,Stripperatthewestsump ................................. 
Roll26,Frame 17,6/17/96,Eastsumpsmoketest .................................. 
Roll 26, Frame 18,6/17/96, East sump smoke test .................................. 
Roll 26, Frame 19, 6/17/96, East sump smoke test at Building 146 (east side) ............. 
Roll 26, Frame 20,6/17/96, West sump smoke test .................................. 
Roll 26, Frame 21,6/17/96. West sump smoke test .................................. 
Roll 26, Frame 22, 6/17/96. West sump smoke test at Building 146 (west side) ............ 
Roll 26, Frame 23, 6/17/96. New air stripper at west sump. Air stripper processed water from 

c-3 
c-3 
c-4 
c-4 
c-5 
c-5 
C-6 
C-6 

eastandwestsumps ................................................... 
Roll 26, Frame 24,6/17/96, New air stripper at west sump. Air stripper processed water from 

c-7 

eastandwestsumps ................................................... C-8 
Roll 26, Frame 25, 6/17/96, Sanitary sewer 70 feet east of west sump, smoke visible in sewer c-9 
Roll 28, Frame 15, 7/g/96, Excavation of sewer inlet piping to west sump ................ c-9 
Roll 28, Frame 16, 7/g/96, Excavation of sewer and inlet piping to west sump C-IO 
Roll 28, Frame 17, 7/g/96, Excavation of sewer inlet piping to west sump ................ C-IO 
Roll 28, Frame 18, 7/g/96. Further digging located broken sewer pipe ................... C-l 1 
Roll 28, Frame 19, 7/g/96. Further digging located broken sewer pipe ................... C-l 1 
Roll 28, Frame 20, 7/9/96. Sump and sewer pipe, sump pipe with 6 inch hole c-12 
Roll 28, Frame 22,7/g/96, Damaged sewer pipeline ................................. c-13 
Roll 28, Frame 35, 7/l l/96, Clamp on sewer pipe over inlet pipe to sump ................ c-14 
Roll 26, Frame 36, 7/l l/96, Grouting in the pipe; sanitary sewer ........................ c-14 
Roll 28, Frame 37, 7/12/96. Sewer pipe repair, ends grouted in, ready to backfill ........... c-15 

NSWC CRANE 
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APPENDIX D 

SAMPLE ANALYSIS TABLES AND TCE LEVEL GRAPHS 
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TABLE 1 
SAMPLE COLLECTION SUMMARY 
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TABLE 1 
SAMPLE COLLECTION SUMMARY 

831099 16lwS-40E 

831100 16lWS-TB48 

832421 16/ES-41 

832426 16iWS-421 

832427 16ANS-42E 

832428 16lWS-Q31 

832429 16iWS-43E 

Water-Duplicate 

Trip Blank 

Water 

Water 

Water 

Water (meter) 

Water (meter) 

11 I1 2/96 

11 I1 2/96 

11125196 

11125196 

1 l/25/96 

11125/96 

11125196 

West Sump Effluent 

Trip Blank 

East Sump 

West Sump lnfluent 

West Sump Effluent 

West Sump lnfluent 

West Sump Effluent 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 
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TABLE 1 
SAMPLE COLLECTION SUMMARY 
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TABLE 1 
SAMPLE COLLECTION SUMMARY 

646351 16lWS-94E 

846352 16NVS-96E 

846353 16MCi-T072 

846354 16/V&S-TB74 

846355 16/ES-99 

846356 16/WS-1001 

846357 16lWS-971 

Water 3128197 

Water-Duplicate 3120197 

Trip Blank 3128197 

Trip Blank 2126197 

Water 3130197 

Water 3130197 

Water 3129197 

West Sump Effluent 

West Sump Effluent 

Trip Blank 

Trip Blank 

East Sump 

West Sump lnfluent 

West Sump lnfluent 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 
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SAMPLE COLLECTION SUMMARY 
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TABLE 1 
SAMPLE COLLECTION SUMMARY 

854738 16lWS-142E 

854739 16MIS-1421 

855196 16/ES-144 

855206 16lWS-1451 

855207 16N’JS-145E 

855210 16/TB94 

855211 16MIS-1461 

Water 

Water 

Water 

Water 

Water 

Trip Blank 

Water-Duplicate 

5128197 West Sump Effluent 

5128197 West Sump lnfluent 

5/30/97 East Sump 

5130197 West Sump lnfluent 

5130197 West Sump Effluent 

5130197 Trip Blank 

5130197 West Sump lnfluent 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 

OLM03.1 
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SAMPLE COLLECTION SUMMARY 
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TABLE 1 
SAMPLE COLLECTION SUMMARY 

865539 

865540 

866559 

16-WS201 E Water 8/l 7197 West Sump Effluent OLM03.1 

16-TB114 Trip Blank 8117197 Trip Blank OLM03.1 

16-ES202 Water 8119197 East Sump Rejected 

16-WS2031 Water 8/l 9197 West Sump lnfluent Rejected 

16-WS203E Water 8/l 9197 West Sump Effluent Rejected 

16-TB115 Trip Blank 8/l 9197 Trip Blank Rejected 

16-ES204 Water 8124197 East Sump OLM03.1 
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ANALYTICAL RESULTS SUMMARY 
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TABLt 
ANALYTICAL RESULTS SUMMARY 
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TABLE 2 
ANALYTICAL RESULTS SUMMARY 
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20 u 

-1ou 
1ou 
10 u 
1ou 
10 u 
1ou 
10 u 
1ou 

Y 
Y 

ti 
5 
Ei 
0 
4 
T A 

10 u 
1ou 
1ou 
IOU 
10 u 
4.0 J 
10 u 
1ou 
IOU 
5.0 J 
1ou 
1ou 
2.0 J 
1ou 
1ou 
1ou 
10 u 
1ou 
IOU 
1.0 J 
1ou 
10 u 
l.OJ 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
20 u 
1ou 
10 u 
IOU 
10 u 
1ou 
1ou 
1ou 
1ou 

4 
B 
2 
8 
5 
2 
o_ 
E 
r; 
N: 

r 
1ou 
IOU 
10 u 
1ou 
1ou 
1ou 
10 u 
IOU 
1ou 
1ou 
10 u 
IOU 
IOU 
10 u 
10 u 
1ou 
1ou 
IOU 
1ou 
1ou 
1ou 
10 u 
10 u 
10 u 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
2ou 
1ou 
10 u 
IOU 
1ou 
1ou 
1ou 
1ou 
1ou 

g 2 2 B 8 2 Y 
% is L E 4 A 

10 u 
IOU 
10 u 
1ou 
10 u 
10 u 
1ou 
IOU 
1ou 
1ou 
1ou 
1ou 
10 u 
IO u 
1ou 
1ou 
IOU 
10 u 
1ou 
10 u 
1ou 
1ou 
IOU 
10 u 
1ou 
IOU 
1ou 
IOU 
1ou 
1ou 
IOU 
2ou 
1ou 
1ou 
1ou 
10 u 
10 u 
10 u 
1ou 
1ou 

I 
1 t 
% 
s 
g 4 A IO u 

IOU 
1ou 
1ou 
1ou 
10 u 
10 u 
10 u 
1ou 
1ou 
10 u 
1ou 
10 u 
1ou 
1ou 
1ou 
1ou 
IOU 
10 u 
IO u 
1ou 
1ou 
IOU 
IOU 
1ou 
1ou 
1ou 

10 
1ou 
IOU 
IOU 
2ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 
1ou 

Y 2 t; 8 s 5 
9 & 

1ou 
10 

10 u 
1ou 
1ou 
10 u 
10 u 
10 u 
1ou 
1ou 
1ou 
10 u 
10 u 
IOU 
1ou 
1ou 
1ou 
10 u 
10 u 
IO u 
10 u 
IOU 
1ou 
10 u 
1ou 
10 u 
1ou 

10 
1ou 
IOU 
IOU 
20 u 
1ou 
10 u 
1ou 
1ou 
10 u 
10 u 
1ou 
1ou 
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TABLE L 
ANALYTICAL RESULTS SUMMARY 

Sample Date Field ID 
9116197 16-~~2061 
9123197 16-ES210 
g/23197 I 6-WS211 E 
9123197 16-WS2121 

Unit of Measure = ug/L 
NA = Not Analyzed 
Data Qualifiers 
B= Analyte detected in blank 
D= Value reported from diluted a 
J= Estimated value below quantit 
U= Not detected 

7 
s 
E 

Y 
2 

5 ti 

& 

ia u ia u 
ia u 12 
iau lau 
ia u ia u 

T 
Y 9 L-l % f5 d 5 Y E Ei 

zi ii 8 8 
5 E z : ” Q 5 

60 u 90 u 95 u 1:u l?U iau 
60 U 90 u 95 u 10 u l.OJ IOU 
60 U 90 u 95 u 1ou ia u 10 u 
60 U 90 u 95 u ia u ia u 10 u 

Y 
9 
iii 
t! 
i! 

-EL IO u 
ia u 
1ou 
IOU 

; 
i 5 
% 
9 

AL 
iau 
1ou 
1ou 
10 u 

: a 
3 
5 
a 
E 
5 
B 

9 
ia u 
IOU 
1ou 
10 u 

z A 5 
2 
8 2 0 

10 u 
10 u 
IOU 
10 u 

Y 9 iii s 
iz 2 0 

10 u 
iau 
IOU 
IOU 
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TABLE -, 
GEOPROBE SAMPLES: 
ANALYTICAL RESULTS SUMMARY 

Site ID 1616BO104 161680105 161680204 161680302 161680402 1616B0502 
Sample Depth 3’ - 4’ 4' - 5' 3’ - 4 1' - 2 I'-2' I'-2' 

Sample Date 414197 414197 414197 414197 414197 41419 7 
. _.,-.-. . .I - 

i .i ,i,2-TiTiiAiHLOROETHANE ‘^ 
“” i) .” -.. .,-, 

i UGlKG IiiJ .. i 
“” ,.__. ._~., ‘,_ ,...._ ). I . ,, 

j UGIKG 13b ,! 
12 u 12u j IliJ ; il u 

i ,I ,I-TRIbiLbiOiTHiNE 12u : 12u 11u i 
12 u -"‘;J 
12 u 11 u 

1 ,1,2,2-TETRACHLOROETHANE U&KG 13 u 12u 12u 11u j 12u j 11 u 
1 ,1,2-TRICHLOROETHANE UGlKG 13 u 12 u 12u 11 u 12u " i 11 u 
1 ,I-DIGHLOROE?H&iE UG/KG 13u 12u 12u 11 u 12u I 11 u 
1 ,I-DICHLOROETHENE UGIKG 
1,2,3-TRICHLOROPRbPANE 

13u : 12u 12u 11 u 12u 11 u 
UGlKG 13 u 12 u 12 u 11 u 12u j 11 u ."... _ 

1,2-DIBROMO-3-CHLOROPROPANE UGlKG 13u 12 u 12 u 11 u 12 u 11 u ._ 
1 ,ZDIBROMOEfHAbJE- 

._ 
UGlKG 13u ; 12u ; 12 u 11 u 12u .1 11 u . . ..- -._.. - .-... ."_". 

1,2-DICHLOROETHANE 1 UGIKG 13u ; 12u : 12u : IlU I 12u r-t 11 u 
1 ,%DICHLOROiTHYLEiE (CIS AiD TiANS ISOMERS) \UG/KG 13u j 12u j 12 u IIU i 

_ 
12 u 11 u 

1 ,iii6iLORObROP/itiE jJGiKG 12u j' 12u ' 
- _.. 

13u j 
I 

IIU I ~. _. ‘._ _._ .- _... _ ^ _. _. 
1 ,QDIOXANE / UGlKG 

_ ., . . “. , _ .^ -. ,su ;.. 
lib' 1 

;;; .._-. 1 I?.!. 
13u ; 12u i 11 u 

Z-BUTANONE .’ 13u ; 
_..-. 

IIU 1 12 u 11 u ,I . ".. .." ,, _... _ _ 1 UG/KG ..‘ _. ,. 12u i . Ii u ::..j _ ,... . 
2-HEXANONE ’ UGlKG 13 u 12u 1 12u 1 'IIU \ IiU '-' li u .._ .._. _. _,_. _. _ __ _ _._-_- ..-_...__ _. _... __ __ .-.---., ..-_ .,,. . . . _... 
3-&LORO-I-PROPENE I ALLYL CHLORIDE 

1 

,___-.. "-I"--- IX._ x..- I .( --_--I -.I --.-- 1. I ..__.I ----.--w.;- .- _“_. . “_ . ^... _--- . 
UGlKG 13 u I I 12u ! IIU i 12 u 11 u _ _.. . __ _ ., 

i-‘iiEii?YL-2-PENTANONi‘ 
__- -_ _. . _ 

1 UGlKG 13u -j ;;; i ilU 12 u 11 iJ .- ._... - .__.^. .._^__ -_ . _-.__ ̂ ._ . _ . .^_ .-.. ^ _. .I. _ 340 E ---I ,i^i j. 
p/Kg I’-;“‘. .I, i,. 

IiU / 
12u .- : ' -.---: jju' / 

..- 
ACETONE 

i 110 .,.,.-. _ ,._.. _.) _. _ .-_ .“. ,.. _ -.,/._ __-.._ ..2! I. 
ACETONITRILE 1 UGlKG 13u 12u j lib ; IiU 1 12 u 

1. 
11 u ..~ _. ^. _ _ ._ 

ACROLEIN $GiKG 13u / iiu I i2u i IIU 1 
. ____ _ 

12 u I il iJ ."_._ __-- __._._.... _ -.- __.- . . " 
ACRYLONITRILE I UGIKG 

_, 
13 u- 

_ _ . . , _ _ 
12u ; __ .___ _ ._ .-.-. . ._.__ _ ,..... _. ._ .,‘ .._, . ._ . 

j. yiu / 
( ,. _ -_ _... . .- * _ " lill [ I? u --J 11 JJ 

BENZENE ’ UGIKG 13 u _ . -- 
BROMODICHLbRbMETHANii dJG/KG .^ I 

12u [ 12u / 11u- / 12u j 11 u 
13u ! 1iu -; 1iu * 

: ~G~KG 

12lJ ----f 11 u 
BROMOFORM isu i2u i2u 

IiU j 
IIU / 11 u _ .." 

BROMOMETHiViE ” .’ 
C%RiON DiSULFlDE 

UGlKG lib ; iiu ’ IIU I 
12 u ,-/ 

12 u 12u‘ j 11 u 
UGlKG 13u 12u 12u 11u : 12u j 11 u 

CARBON TETRACHLORIDE UG/KG 13 u 12u 12 u IIU : 11 u 
CHLOdOBiNiENE ‘UGIhi i3iJ i26 '1 1’2u’ IIU i 

12u j 
12u ; 11 u 

~HL~R~E~HANE UGIKG 13 u 12u : 12u IIU ' 11 u 
CHLORdFORii _ UGlKd 

12u ; 
13u 12u 12u IIU ; 12u 1 11 u . 

Cl-iLOROMiiHANi - t UGIKG 
3 U&KG 

13u j 12u ; 12u j IlU ’ II u 
CIS-1,3-DICHLOROPROPENE 13u 12u I 12u i IIU / 

12U j 
: 12u 1 11 u _.^ ..-. _ 

DIBROMOCHLOROMETHANE : UGn<G 13u i 12u : 12u ; 1lU / 12~’ "1 11 u 
DIBROfvlOMETHANE 

.- - . . - 
j U&KG 15u ; 12u j 12u j IIU ; 12 u ..' 1 II u 
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TABLE 4 
GEOPROBE SAMPLES: 
ANALYTICAL RESULTS SUMMARY 

__._ ._.“_ _ ._^^... _ 

ETHYLB~N~ENE 
_. .  .  _ ^ _ _. 

; UGlKG . _. ^. ll-._l_. -,-.-.. II ._._. ..- -.., ..I~- .-._ .^). _._ __^-. ._.. 
IODOMETHANE : UGlKG __,” __._ - __. -. .” _... _._... -.-.____-_.. ^. _. .^- .._ _ _-_ . _ f - ___- 
ISOBUTYL ALCOHOL / ISOBUTANOL 1 UGIKG - -,. ,. . 
~Ei/j~i$~~~b~(-/j;iE / 2-METHvL-i:PFi’oPiNENlTRlL~ :&/KG 

I ‘. . _ _, ,...” ___.^“. ^_ ._., ,, “. ,. 
METHYL METHACRYLATE/PLEXIGLA& -” -. /lhKG _.- . _ __. ._-. .-.-.. . 
METHYLENE CHLORIDE : UGll& . . . - 
PR~~PI~NITR~LE 
STYRENE 

! UG;KG 
UGIKG 

TEiRACHLOROETHENE UG/KG 
TOLUENE 
TRANS-1 ,j-bI&LtidbPROPENE 

j UGIKG 
UG/i?d 

TRAhS-1 ,$D!CHLORO-2-BUiENE : UG;i& 
TRlCHLOROETHENi - i UGlk& 

I ‘..I’ 
.._. _ .- .-._. -. _..“,_ 

TRlCHLOROFLUOROtiETHhE 
. . . .-._ ,“.. . 

i- 
- 

UGIKG 

I VINYL ACETATE _.__” _.......___ -._ ._- -- -..- .--- - I -- - 
VINYL CHLORIDE 

:. _.., _ 
i UG!E 
i UGlKG 

I XYLENES 6rESEC.R3SN%E‘DR%ANICS’.-. .-..- -.- j UGIKG 
1 MG/KG 

1616B0104 1616BO105 1616B0204 161680302 161680402 16168050; 
3’ - 4’ 4-5 3’ - 4’ 1’ - 2 I’-2’ 1’ - 2’ 

414197 414197 414197 414197 414197 414197 

13u 1 12u ; 12u 
13u / 12u i 12u 

^ . . , ._  (  . -  .  .  .  :  _ 

13u j 12U i ‘Ii u“ 1 
,_.*. -. -.-._ _. ~ . ,. - 1 

13u . _-,. 
““l. ‘.l_l” 

/- !?.1! 1 ..?K. i 
13u 12u 1 12u : 
13 u 1 .-_’ 12u i ‘12u j 
i's U 
2 J 
13u 
13u 
13 u 
IJ 

13u 

I 12 u 
3 JB 
12 u 
12 u 
12 u 
12 u 
12 u 

12u 
3J 

12 u 
12 u 
12 u 
12 u 
12 u 

13u ; 12u ; 12u ’ 
i3u : 

,, 
12u ! 12u : --.--.-_ . 

13u 
I..; . . 12 u Inu .._-. .I.-. - _I._..” ../ 

12u , 
13u / .^ i IiU i / _ ,: 

IIU i 12u 
IIU ! 12 u 

2J 
12u 
12u ~ 
12 u 
12 u 
12u . 

11 u 

11 u 

ii in 
ii u 
ii-b 
11 u 
11 u 
2J 

11 u 
il u 
11 u 
11 u 
Ii u 
11 u 
11 u 
11 u 
iiu 
ii in ." _ 
11 u 
NlA 

N/A = Not Analyzed 
Data Qualifiers: 
B= Analyte detected in blank 
J= Estimated value below quantitation limit 
U= Not detected 
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TABLt it 
GEOPROBE SAMPLES: 
ANALYTICAL RESULTS SUMMARY 

Site ID 
Sample Depth 

1 ,i ,i ,2-iiTRACtiLdd&Tl-iAiE ; uG~KG _ _.. _ _ .,--.- 
1 ,I ,I-TRICHLOROETHANE j UGlKG 
1 ,l ,i 2-TiiRACHLbROETHANE _.. ..I “... “_ ---.~ .-._--I- _.1-I .-,.-- :UG;kG . - . . I _ _.I ! . . 1. 
?-,.J,z-TRICHLOROETHANE UGIKG -. _ .._ .._” - 
l.l-DICHLOROETHANE , UGlKG 
1 I-DICHLOROETHENE ..!-. ...l..-l”.-. -.-- ^,“. -- ,_,I I~ ” -_,.” ._ . (. 
?,&3-TRICHLOROPROPANE - _ .._ _ ___ _ ___ __ . - _ _ _ _ . 
1,2-DIBROMO-3-CHLOROPROPANE _.-. ._..” .,_..._^ __- - _ -.-.-.--.. ----.. 
1 ,ZDIBROMOETHANE .““_._ ._... _ __. .” .^_.. . .,.- ““,_, 1-11. “.. _ ^ -- 
1.2-DICHLOROETHANE 

_ _. ;. l.l, . 
_ . ,_ “~ ” .l. ;.UG/KG ._ .I. ..‘ 

i UGlKG . .-. I_ . 
j UGlKG ^. 
j UGlKG 
! UGIKG _ _ 

3 $~CHLOROETHYLENE (CIS AND CRANK ISOMERS) ~uG~KG _ . . _ . 
1 ,ZDICHLG-ROPROPA& - 

_. _ 
j&G 

. .._... . ..-. _.. -. 
1 ,CDIOXANE ; UG/KG 
2-BUTANONE ” : UGlKG 
2-HEXANONE ] UGIKG 
3-CHLORO-l-PR+EtiE I ALLYL CHLoRlDE 

- _... - 
i UGlKG . 

4-METHYL-2-PENiANONi 
I 
UGIKG 

ACEToNE 
._. _-_ 

I UGlkG ” -.. 
ACETbtiiiRiLE -’ i, _ 
._ .- _ . ..-. .-..... . j UGlKG 

ACROLEIN i U&KG -----.._ . . . ..“.....-.. --.-- .- -. !-. -- 
ACRYLONITRILE i UGlKG “. ._” -, .._--. -_-. . ._ ^... I._^_ ““- _-.- .- - .“” . -. -. 
BENZENE __ __ ,.. __ ._ _ .-.- --.“_ _. . _ i lJg/KG 
BROMODICHLOROMETHANE _.- .“__ - ^_ .^ . .^ ̂ _ ___. ^__ I ._.. _ . _ pEKi --. 
BROMOFORM i UGlKG ___,-_.- “-. .-.-.__ ._- .._.. ..^ ^ 
BROMOMETHANE I UG/KG 

I 
^ ..__ __- .._ . _ .-. _-... -... 4 ..__.. 

CARBON DISULFIDE ,_,___.__, __ _. ___.._-x -. _ .I” .I “..^. -. -. ._ (!JG/KG 
CARBON TETRACHLORIDE . . . . _ . .” _ ..-.. .,-._- I ..-.. ̂ ._-.- ” --.- .-.-.--_. ., . i!Ei 
CHLOROBENZENE 1 UGIK~ _... - .__._ -- -.---. -. .__- .“... _.... “_.. 
CHLOROETHANE _. _ .._. --.-- .^___ -- .-..-..- -- - 
CHLOROFORM -__-,. “.. _._ .-... -. - - -- 
CHLOROMETHANE -- 7 --- .--- - -- ” _-_ . . 
CIS-1.3-DICHLOROPROPENE _ __._ 2. . . . .“.. _. 
I- 

. ._ .- -.. ! .^ ._ 
DIBROMOCHLOROMETHANE : UGlKG 
DIBROMOMETHANE’ ‘. ~JGIKG 

161680503 161680505 161680602 1616B0605 161680704 1616BO604 
2’ - 3’ 4-5 1’ - 2 4’ - 5 Y-4 3’ - 4’ 

414197 414197 414197 414197 414197 414197 

IiU j 12u 
iii) j -j2b' 

11'u > 'I'. 12iJ ii u _..: .., 
12 u . . . 

11 u ;- -'. 12u 
IlU 1 iiU .;. “‘ ” , j _. “. 
IIU j 12 u 
ilU 1 12u 
ilb’ I iiti 
,, C’ / ‘-i2u 

11 u ! -.’ 12u 
ilU I= i2u 
li u i2iJ 
11u : 12 u 
IIU : 12u 
IIU 12 u 
11u : 12 u 
IlU I 12 u 
iiu i 12iJ 
ilti j_ 12iJ 
IIU [ 

-_. _. 
12u 

.iiu j 
. . t. 
12 u 

14u i IIU ;' 
14u 1 

12u ;-[ I+ 
IIU ; 12 u 13 u 

i4u j .li u --- i3u I. /. IIU ; ..‘“_. 
14 u 

] 12u 13’ij -.... Ilci ; 
14u : IIU ! 12iJ --.- i3u . 
14u iiu ‘i 

,2u..‘ ijli 

i4u’ i IliJ 1 

..~ 

i2U --. 13l.i 
i4U ; IIU i 

..". 
12 u 13 u . 

14u j- iiu ; 12u I-. --' 13 u 
14u 

.,._ 
IIU ; 12 u 13ij 

14u’ : 11u j 12 u 13u 
14iJ : IIU I 12 u ... .. i i3u . . 
14u 11 u 
14 u 11 u 
14u 11 u 
14u i 11 u 
14u 11 u 
67 78 

14u 11 u 
14u : 11 u 
i4u I 11 u 
.-_._ 14u / 11 u 

12u 1 13 u 
12u y 13 u 
12u j 13u 
12U i 13 u 
12u j 13 u 
72 -’ / 68 

12u 
12u 

I 13 u 

- ----I ‘. 
13 u 

12u I 13 u 
I 12 u ---I 13iJ 

14u : iiu 1 12u ‘.-. 
! 13 u .’ ‘1: .-,_- 

.-I. 

12 u - 
12 u I 

. -- 
i2U I _ ..- 

iSU . . . 
13 u 

. ,.-- -.. 
11 u 

. _ .*_._ ^'~'-l~u' -t--.- 14u-. "I- 

I 
iliJ --/ 

.-"-.. 
12u / 

,4u I-.-;;; 
i3u 

llU^ I'_ 
,", . 

iiu' " ; IiU 1 
.--_-_ .,. 

12u / 12u 13 u , 
IIU i 12u I 14u i iiu : 

,2u.-i isu 

13 u . .._““_ 
13 u 
13 u 

IliJ i jib i .._. 
14u IIU I 12u-- t IiU 

11u I-. i"ju : 14u i 
-... 

IlU i 12 u 1ilJ 
IlU i 12u- 14u 11 u 12 u .... t 13 u 
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TABLt 
GEOPROBE SAMPLES: 
ANALYTICAL RESULTS SUMMARY 

Site ID 
Sample Depth 

Sample Date 

DICHLORODIFLUOROMETHANE UGIKG 
ETHYL METHACRYLATE ’ UGIKG . .._. 
FTHYLBENZENE 

- .^ 
1 U&KG 

IMETHACRYLONITR~LE I 2-METHYL-2-PROPENENITR 

_._ - _-. _^. _.. ..-.._- .._-__.. . f .U.S;‘!F 
I ISOBUTANOL ; UGlKG .-“_ _.__.. - .._.-... . ..-- ^. .-..-- . -. -. -. : - --’ ‘- 

I- ‘-’ _ 
” ____- ____I” .-..---,- -_-_.._ ,_,_ 

METHYL METHACRYlATElPLEXlGLASS 
:ILE ,jyzWEG - . .-,. --.-.. . .I_. _I -1. 

1 UGlKG _ _. _ 
T--~-- .’ UGlKG 

I 
,_l_l.l_,..,___ -__ __ __-_^_-“_ ._.. . . ,_ . 
SNRENE -_ ‘: -_ ~yg<G _ .^_... ___-.- _-_ ._^ .._ .II.““,__-- . . . 
TETRACHLOROETHENE _..” ..__^ -_.-_ . ...” ..___._....,----- ._. ---. WKG 
-,-(,I I ICkIC /I IG/K(‘, 

h. 
./L”LI.L I - - “ - -  
I  _ -,.^-._* - .  .  _“. _- _ . - - -  . I  ,_..._,l .L _.. .  

IANS-1 .SDICHLOROPROPENE 
i ue,KG 

I t  
.  ,_‘_ ._,_..__ ,_ _“.” _.__.... - . .  

TRANS-1,4-DICHLORO-2-BUTENE ____, _“, ,.,. .._ .___. - . . . ..- ---. _. ^ ._ . ..^ 
TRICHLOROETHENE .._.._.. - __--__ _._. ‘I --.,_ _ . . . . - .- -. I _._ - _ .-._ ,_ . - 
TRICHLOROFLUOROMETHANE _.___ -__I __... -. _._ . - _ _ .-._ _ _^.__ --.-... 
VINYL ACETATE _.. 

j UGIKG ._.. 
I UGlKG 1 ,-.., -.^. 

I 
UGIKG __.. ----- 

! UGlKG , ^.,.. 

I VINYL CHLORIDE I UGIKG 
XYiENES 

.,. 
: UGIKG 

DIESEL RANGE ORGANICS , MGlKG 

161680503 161680505 161680602 161680605 161680704 161680804 
2’ - 3 4’-5 1’ - 2’ 4’ - 5’ 3’ - 4 3’ - 4’ 
414197 414197 414197 414197 414197 414197 

11 u 12 u 14 u 11 u 12u 1 13u 
11 u 12u ; 14u 11 u 12u i 13u 
IlU ; 12 u 14 u II u 12u ^i 13 u 
IIU 1 1iu 14u IIU ] 12 u ” ‘1’ IiU _ -. 
11u j IiU 14u 
‘i,i ; IiU i. 

._ 
14 u 

_. 
14 u ____. - 
14 u I. _.I 
14 u 
14 u 
1’4 u 
iic. 
i4u 
14v- 

11 u 
11 u 
11 u 
2J ,. 

11 u . . . 
11 u 

‘Ii u 
ii u 
11 u 
11 u 
11 u 

‘ii u 
1; u 

. ..-_ _. 
12 u 13 u 
Ii ti ‘.-I’ 

,. l_~,r r 
13u 

12u 13Ll 

__ . . . _._. I __ i 
IIU 1 12U i i4 u ___ -_ ._ _ . 
IIU -j’ liti I 

_ 
.14u 

-._ 

.-_. 
12 u 13u 
12 u 

--I 
liti 

12 u --I , 13iJ 
IiU’ 1 13 u 
12u j 13u 
12u -i 13u 
NIP i N/A 

IIU 12u j 14 u 
IIV i 12u ’ 14 u 
N/A N/A N/A 

11 u 
11 u 
N/A 

N/A = Not Analyzed 
Data Qualifiers: 
B= Analyte detected in blank 
J= Estimated value below quantitation limit 
U= Not detected 
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TABLE4 
GEOPROBESAMPLES: 
ANALYTICALRESULTSSUMMARY 

l,l,l,i-iiTRACHLbROETHANE 
1 ,I ,I-TRICHLORbETHANE 
1 ,I ,2,2-TETRACHLOROETHANE 
1 ,I j-TRICtiiOti6iTHANE 
1 ,I-DICtiLOkOiiHANE 
1 ,I-DICHLbf+OETHENE 
1,2,3-TRICl-iLOi?OPROPANE‘ 
1 ,%DlBRbtiO-3-C-tiLORbPdOPANE 
1,2-DIBROMOETHANE 
1,2-DICHLOROETHANE 

Site ID 161660904 1616BlOO4 1616BlOO5 1616B1104 161681106 161681202 
Sample Depth 3' - 4' 3' - 4 4'- 5 z-4 5'-6 I'- 2 

Sample Date 414197 414197 414197 414197 414197 414197 

UGIKG 1 IiU ’ 12u 120u 13u 13u "j 12u 
UG/KG 1 12u 12u 120u 13u 13u 12 u 
UGIKG 12u 12u 12ou 13u 13u ! 12u 
UGIKG 12u 12u 120 u 13u 13u j 12u 

1,2-DICHLOROPROPANE .*--_--^..-._- __-.__. _- ___.. ..- _. ". .,.-.. _ ..__" __.._. ._-.. 
IIt-DIOXANE 
2-BUTANONE 

4-METHYL-2-PENTANONE - ._ . __.. .- __._.._. ___ ._.___ _-..... 
ACETONE 

! .-..I.. .- 
-- _-. -. .--__, . ,-. .., ,. 

ACETONITRILE 
ACROLEIN _I ___. _ ._^._._ ..___I_,..... _ . 
ACRYLONITRILE .-. ._.-.-^ .__..- ".." . ..". .._ " . . 
BENZENE -. ^_. _ _ " _ .__ ^_.. _ . 
BROMODlCHLOROMETHANi _._ 
BROMOFORM 

. . 
UG/KG IiU 12u 120u 13u 13u -.i 12u 

BtiOMOMETl-iAiVE UGIKG 12u 12u 120u 13u 
CARBON DISULFIDE 

13u . ; 12u 
UGlKG 12u 12u 120u 13u 13u i 12 u 

c~dtioN ~~TRACHLORIDE : U&KG 12u _. - " ^. _.. _. "_ . . ,.. .- ._ t I 
:UGIKG ... 12u i 

12u ; ._. 120u j 13u 12u . .-.. . 13u j 
CHLOROBENZENE 12u ; 12ou 13u 1 13u 1 12 u _... --._ .._._. - ._-. . . 
CHLOROETHANE : U&KG 12u ; 12u / 12ou : 13u ! 13u ./ 12u 
CHLOROFORM $G/liti . 12u j 12ou I 13u -I 12iJ “‘ -,.I--_^- _---. _ _ ."._ ,-_ ‘. . 12u 'i 13u j 
CHLOROMETHANE 12u / 12ou / i5l.J j 13 u --” 12u -. --.. __-._-__-_ ,____.__, " _ __ _. i’U&Kd _.. .-... 

~UGIKG 1 
lib. /- 
iiu ! 

_-._ ..- __ .__-.. $ 
CIS-1,3-DICHLOROPROPENE 12 u .i:::1?! u. I 13u ! 13u 

I 
12u -_---_-.---, -.-_-.. _-__ _I .."_ _. ̂ _ r . . . _ ._ 

1iu * iiiJ ..- I_ l?OU j iiu 
" . .__ 

DIBROMOCHLOROMETHANE @G/KG D,BROM~CjMETHANE-'.~." - _..).‘. .- -- . I . _ 
j lmkd ! 

13u 12u 
'- 32u $' .. 12u . j i2ou j 

/ 
13u , 

-.I. 
13u 12 u 
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TABLE 4 
GEOPROBE SAMPLES: 
ANALYTICAL RESULTS SUMMARY 

c 
ETHYL METHACRYIATE 1 UG/KG ,.. __. . ._.-- -_- _ . --.. 
ETHYLBENZENE 

._ . 
1 UGlKG -.. .-. 

IODOMETHANE 
-I . ._.,- ..^“.‘” _ _ ._f I.*__. ,..‘ 

‘UGIKG _ _.. 
ISOBUP(L ALCOHOL I ISOBUTANOL UGiKG 

METHACRYLONITRILE /2-METHYL-2-PROPENENITRILE ‘UGIKG 
METHYL METHACRYLATE/PiEXIGLASS ‘UGIKG 
METHYLENE CHLORIDE UGlKG 
PROPIONITRILE- UG/KG ,.. SrVRiNE 

TETRACHLOROETHENE ioiUENE .-. _ - --- _.._. 
--- . . . . . - ,_” ___ _._ II .- .“” . . _.- _.. . .._ .I 

TRANS-1,3-DICHLOROPROPENE _ .._. _.- -._- ._ .- __. _ _ .__ 
TRANS-1 ,CDICHLORO-2-BUTENE __._ _ _. _ .._ .__ ̂ 
TRICHLOROETHENE 

-2 ; . ; . . . - -  , - - .  - - - .  I .  -__..- .“_ .--___-. 

TRICHLOROFLUOROMETHANE ._- _ __-,--___ _-. _ .__-_ - _._.- --.. ..- 
VINYL ACETATE ..lll-.,. _. . _ - ___ .-__ -_.__ ._---. _.-. .- .- 
VINYL CHLORIDE “_ .___. -..^- * “^-“..-----.-.. .-- -.--.... . 
XYLENES 
DIESECRANGE’CiR%ANl%S 

j U&KG 
; UGlKG 

$F’!!G 
i UGlKG 
! UG/KG ._” . . 
1 uG/KG 

-1 UGIKG .-._-.^ 
UGlKG ~_ .--. - 

1 UGlKG . _. ,._. 
i v.GllJG 
1 MGIKG 

N/A = Not Analyzed 
Data Qualifiers: 
B= Analyte detected in blank 
J= Estimated value below quantitation limit 
U= Not detected 

161660904 161681004 1616B1005 161681104 1616Bl106 161681202 
T-4 3-4 4’ - 5 r-4 5’-6 I’-2 

414197 414197 414197 414197 414197 414197 

12u i 12u ; 120u 
12u / 12u 1 120u ._. 
12u i 12u 1 120 u it _ - ,t - 
12u ; 

i2 u j .. .I 
120u 

12u I 12 u 
12u * 12 u 
12 u 12 u 
12 u 2J 
12 u 12 u 
12u : 12 u 
12u I 12 u 

120u 
120u 
120 u 
32 JB 
120 u 
120u 
120u 

12iJ j 12u 120u 
12u ! 12u : 12diJ .^” 
12u ! IiU ; ._ ._.I .._., - 

2;. ^-. +- _.,.. 2; .1.-.. -,I., ..I_.. 

IiOU “^._. 
120u ,. ----_ 
120u 

13u ; 13u 
13u j 13u ., 

/ j. 13u : 13u 
13u i i3u’ - 
13 u 13 u 
13u 13u 
13 u 13u 
3 JB 2 JB 
13u 13 u 
13u 13u 
13 u 13u 

I 13u , 13u’. 
13i 13u “- 
13u 

12 u . ,,.. 
12 u 
N/A‘ 

I IiU ,- ., ". 
I 136 
'I 13lJ 

120u / .. iiu . _ . . - 
120u I i3U 

7J IJ 

13u 

_.j ,.- 13 u -“-- 

i 
i3u ._. 
13u - 

1 13iJ -- I 

I 
13u -. 
‘7.1 '-- 

! 

I 

12 u 
12u 
126 
IiU 
12 u 
12 u 
12 u 
2 JB 
12 u 
12 u 
12 u 
12 u 
12.u 
12 u 
12 u 
12u . 
12 u 
l2U - -. 
12 u 
N/A 
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TABLE 5 
ANALYTICAL RESULTS SUMMARY - WASTEPILE 

SAMPLE # 1 NSWClGMIPOl 1 NSWClGMF’02 
SAMPLE DATE I 9124197 I 9124197 

‘_ 
I 

- -_ - - - -  
I I ..- -  

SW 8330 I 1.7 LJ I 1.8 LJ I I 
ii 8330 

I I 
I 2.8 U I 3.1 u 

2,4,6-Trinitrotoluene 
Tetrvl ---,- 
Nitrobenzene SW 8330 1.7 u 1.8 U 

initrotoluene SW 8330 0.56 U 0.62 U 2,4-D 
2.6-Dinitrotoluene I SW 8330 I 17u I 18U I 

I  I  I  

6-dinitrotoluene I SW 8330 I 0.54 u I 0.59 u 1 
2-Nitrotoluene 
4-Nitrotoluene 
3-Nitrotoluene 

SW 8330 5.4 u 5.8 U 
SW 8330 5.4 u 5.8 U I  _--- 

ii’J 8330 
I  

1:3u 
1 

I I I 1.4 u I 

Leadl 
Mercury 
Nickel 

I 
SW 6010 12.4 12.9 
SW 7470 0.06 U 0.06 U 
SW 6010 7.9 10.6 

Selenium 
Silver 

SW6010 0.95 1.5 
SW 6010 0.09 u 0.10 u 

I 
_  - -  .- 

&IV 6010 
I I 

I I 0.56 U I 0.62 U 

. . - - . - .  . - -  

Aroclor-1232 
I  I  

I SW 8080 I 740 u I 41 u I  I  

I SW 8080 I 740 u I 41 u 1 
L . . - - . - .  . - - -  

Aroclor-1242 
Aroclor-1248 SW 8080 740 u 41 u 
Aroclor-1254 SW 8080 20000 14 JP 
Aroclor-1260 SW 8080 740 u 41 u 

NSWC Crane 
SMWU 16/16 
Interim Measures Report Addendum 1 I29199 

1 



-- 

4 
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0 
5: 
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CHART 2 APPENDIX D NSWC CRANE 

SWMU 16116 CAST HIGH TCE LEVELS: EAST SUMP Vs. WEST INFLUENT 

h 

Sample 16WS101 (2,000 ppb. 6/17/96) has been elim!nated from the graph to avoic distortion of remaining data. 
The West Sump lnfluent result for 414197 1s actually East sump water that was pumped into the West sump 

The laboratory detection limit for this analysis is 10 ppb. Any result flagged wth a ‘U” at 10 ppb or estimated below 10 ppb should be wnsldered a non-detect result, with the following exceptions. 
West Sump lnfluent results for l/27/97. 2/27/97, 3/7/97. 4/19/97, 6/26/97, and E/17/97. and East Sump results for 10/22/96, and E/12/97 were detected at 10 ppb 
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Ii 

ENVIRONMENTAL PROTECTION SAMPLING RECORD I 

Department of the Navy 
Naval Surface Warfare Center 

Crane, IN 47522 
8 

SAMPLING SITE PURPOSE 

B- lYb 

SAMPLE DATE TIME 

/L/o0 

SAMPLE NUMBER 1 

LOCATION 

il 

I OBSERVATlON OBSERVATlDNS 

,CODE 

1 ANALYTICAL LAB 

1 REMARKS 



Comarco 
Route 2, BOX 378 
Bloomfield IN 47424 

Attn : Trisha Herndon 

Cust Proj #: 2108-9600318 

Lab Proj #: 96115651 
Date : 11/08/1996 

Date Received : 11/08/1996 
Date Completed: 11/08/1996 

REPORT OF ANALYSIS 

ATC Client ATC Client 
Sample Sample Sample Sample 
NUlllber Description NUmber Description 

---_----__---__- 
96-021050 146-30-11076 96-021185 Method Blank 

This report shall not be reproduced except in full, without approval of 
the Laboratory. 

..___II_-. --- 



Attention: Trisha Herndon 
Comarco 
Route 2, Box 378 
Bloomfield IN 47424 

sample Desc: 146-30-11076 

ORGANIC 
GCMS VOIATILES 

l,l,l-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
l,l-Dichloroethane 
l.l-Dichloroethene 
1.2.3.Trichloropropane 
1,2-Dichloroethane 
1,2-Dichloropropane 
2 Elexanone 
2-Chloroethyl Vinyl Ether 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl Bromide) 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Carbon Disulfide 
Dichlorodifluoromethane (Freon 12) 
Dibromochloromethane 
Ethylbenzene 
Ethyl Methacrylate 
Iodomethane 
Methylene Chloride (Dichloromethane) 
2-Butanone (Methyl Ethyl Ketone) 
I-Methyl-Z-pentanone (MIBK) 
o-xy1ene 
m,p-Xylene 
styrene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-Butene 
Trichloroethene 
Trichlorofluoromethane (Freon 11) 
Tetrachloroethene 
Toluene 
Vinyl Acetate 
Vinyl Chloride 

Date of Report: 11/08/96 
Project Number: 96115651 
Lab ID: 96-0021050 
Date Collected: 11/07/96 0O:OO 
Collected By: Client 
Date Received: 11/08/96 OS:45 
C of C Number: 
Temperature: Received on Ice 

Result Unit 
Test 

PQL Procedure Date 

<5 U3/L 
C5 U3/L 
c5 U3/L 
<5 U3/L 
C5 U3/L 
cl00 U3/L 
<5 U3/L 
s5 U3/L 
c50 U3/L 
Cl0 U3/L 
Cl00 U3/L 
<lO U3/L 
Cl00 U3/L 
<5 U3/L 
C5 U3/L 
<5 U3/L 
cl0 UO/L 
<5 UFjiL 
<5 U3/L 
c5 U3/L 
<5 U3/L 
<5 G/L 
c5 U3/L 
<5 U3/L 
Cl00 US/L 
<lOO U3/L 
<5 
c5 z!% 
Cl00 UcjiL 
Cl00 U3/L 
<5 U3/L 
cl00 U3/L 
<50 
c5 ::::: 
<5 ugjL 
<5 UO/L ~_, 
<5 U3/L 
<5 U3/L 
<lOO u3D.J 
18 
Cl0 ::s:: 
c5 UgiL 
<5 U3/L 
s50 U3/L 
<lO U3/L 

5 
5 

: 
5 
100 
5 

:0 
10 
100 
10 
100 
5 
5 
5 
I.0 
5 
5 

: 
5 

: 
100 
100 

: 
100 
100 
5 
100 
50 
5 
5 
5 
5 
5 
100 
5 
10 
5 
5 
50 
10 

SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 U/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 U/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 
SW 8240 11/08/96 



Attention: Trisha Herndon 
COllECCO 
Route 2, Box 378 
Bloomfield IN 47424 

Date of Report: 
Project Number: 

11/08/96 
96115651 

Lab ID: 96-0021185 
Date Collected: 
Collected By: 

11/08/96 09:OO 
Client 

Date Received: 
C of C Number: 

11/08/96 08:45 

Temperature: Received on Ice 

Sample Dew: Method Blank 

Test 
PQL Procedure Date 

ORGANIC 
GCMS VOLATILES 

1,l.l.Trichloroethane 
1,1,2,2-Tetrachloroethane 
1.1.2.Trichloroethane 
l,l-Dichloroethane 
l,l-Dichloroethene 
1,2,3-Trichloropropane 
1,2-Dichloroethane 
1,2-Dichloropropane 
2 Hexanone 
Z-Chloroethyl Vinyl Ether 
Acetone 
Acrolein 
Acrylonitrile 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane (Methyl Bromide) 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Carbon Disulfide 
Dichlorodifluoromethane (Freon 12) 
Dibromochloromethane 
Ethylbenzene 
Ethyl Methacrylate 
Iodomethane 
Methylene Chloride (Dichloromethane) 
2-Butanone (Methyl Ethyl Ketone) 
4-Methyl-2-pentanone (MIBK) 
o-xy1ene 
m,p-xy1ene 
styrene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
trans-1,4-Dichloro-2-Butene 
Trichloroethene 
Trichlorofluoromethane (Freon 11) 
Tetrachloroethene 
TCJlUSE 
Vinyl Acetate 
Vinyl Chloride 

c5 
C5 
<5 
E5 
c5 
<lOO 
<5 
E5 
s50 
<lO 
Cl00 
El0 
Cl00 
<5 
c5 
<5 
<lO 
<5 
c5 
<5 
c5 
<5 
C5 

W/L 
W/L 
W/L 
q/L 
W/L 
W/L 
W/L 
Y/L 
W/L 
W/L 
W/L 
W/L 
W/L 
W/L 
W/L 
ET/L 
W/L 
W/L 
W/L 
Y/L 
W/L 

:::z 
c5 
<lOO :i::: 
Cl00 USiL 
c5 W/L 
C5 W/L 
Cl00 W/L 
Cl00 W/L 

uGjL 
W/L 
q/L 
W/L 
W/L 
W/L 
US/L 

<5 UOiL dI 

c50 U&?/L 
Cl0 W/L 

5 
5 
5 
5 
5 
100 
5 
5 
50 
10 
100 
10 
100 
5 
5 
5 
10 
5 
5 

: 
5 

: 
100 
100 
5 
5 
100 
100 
5 
100 
50 
5 

: 
5 
5 
100 
5 
10 
5 
5 
50 
10 

SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 
SW 8240 

U/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08?96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08 1-c 
ll/OI 
11/08, 
11/08/9E: 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
ll/P8/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 
11/08/96 

..^ - -.-“- --.. .--- -..- -__--.. --- ..--.-.--.-- 



i 
CHAIN OF CUSTODY 

CRiNE DIVISION. NAVAL SURFACE WARFARE CENTER 
ENWRONMENTAL PROTECTION DEPT. 
NAVSURFWARCENDIV 509016 IREV. 51931 

SADtl$lNG SAMPLE I.D. CONTAINER (PARAMETERS) 

I I 
SAMPLER PREPARER TRANSFERRED TO 

(SIGNATUREI (SIGNATURE) DATE TIME ORGANIZATION 



/ ENVIRONMENTAL PROTECTION SAMPLING RECORD 

Department of the Navy 
Naval Surface Warfare Center 

Crane, IN 47522 

SAMPLER’S SIGNATURE 

TzL?Qwr~, PufJtg 
DATE SAMPLES SENT 

V&/9 6 
REMARKS 

II II 
CODE 

“Ff’ 

ANALYTICAL LAS 

~YtJ5@6 %cs 



NSWCy-CRANE 
CHAIN OF CUSTODY FORM 

GENERAL 

Report to: 

Conk amber 

Client: 
NAVSURFWARCENDIV CRANE 
Address 
COMMANDER 
CODE 09513 BLDG 3260 
NAVSURFWARCENDIV 
300 HIGHWAY 361. CRANE IN 47522 

011 

Jim Market 
Phone No. (612)-6546161 
Fax No. (812)-8544177 



April 24, 1996 

ANALYTICAL REPORT 

Total of 7 pages including this cover sheet. 

Site Name: 

Project Description: 
2 DRINKING WATER SAMPLES FROM NAVSURFWARCENDIV CRANE 

Client Project Number: 011 

Attention: Thomas Brent 
Commander 
Crane Division N.S.W.C. 
Code 09510 Building 3260 
Crane, IN 47522-5009 

Phone: FAX: 

REPORT APPROVED BY: 

Laboratory ProjectB 961238 

450 54th Street SW., Grand Rapids, Michigan 49548-5817 / PHONE: (616) 538-8700 FAX: (616) 538-9055 

Ex~erHse HP7 c~e~l5~&?/ Ezna/ys/32 



Synergic Analytics, 

ANALYTICAL REPORT 

Inc. 

ATTN: Thomas Brent LABORATORY ID# 961238-01 
Crane Division N.S.W.C. RECEIVED DATE: 4/23/96 
Code 09510 Building 3260 ANALYSIS DATE: 4/24/96 
Crane, IN 47522-5009 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-01-04196 / 146-02-04196 
Project# 011 Sample# Sampling Date: 4/19/96 

Analysis For 
EPA 524.2 (SDWA Volatiles) 

COMPOUND 
DETECTION 

LEVEL RESULT 

1,1,1,2-Tetrachloroethane 1 <l 
l,l,l-Trichloroethane 1 <l 
1,1,2,2-Tetrachloroethane 1 <l 
1,1,2-Trichloroethane 1 <l 
1,1-Dichloroethane 1 <l 
1,1-Dichloroethene 1 Cl 
l,l-Dichloropropene 1 <l 
1,2,3-Trichlorobenzene 1 <l 
1,2,3-Trichloropropane 1 <l 
1,2,4-Trichlorobenzene 1 <l 
1,2,4-Trimethylbenzene 1 Cl 
1,2-Dibromo-3-Chloropropane 1 Cl 
1,2-Dibromoethane 1 <l 
1,2-Dichlorobenzene 1 <l 
1,2-Dichloroethane 1 <l 
1,2-Dichloropropane 1 <l 
1,3,5-Trimethylbenzene 1 <l 
1,3-Dichlorobenzene 1 <l 
1,3-Dichloropropane 1 <l 
1,4-Dichlorobenzene 1 <l 
2,2-Dichloropropane 1 <l 
2-Chlorotoluene 1 <l 
4-Chlorotoluene 1 <l 
Benzene 1 <l 
Bromobenzene 1 <l 

UNITS: q/L 

METHOD: EPA 524.2 

I<* Indicates less than detection level. 

High detection limit due to high target compound concentration. 



Synergic Analytics, Inc. 

ANALYTICAL REPORT 

ATTN: Thomas Brent LABORATORY ID# 961238-01 
Crane Division N.S.W.C. RECEIVED DATE: 4/23/96 
Code 09510 Building 3260 ANALYSIS DATE: 4/24/96 
Crane, IN 47522-5009 

CLIENT SAMPLE INFORMATION 
I 

Site Name: 
Sampling Point: 146-01-04196 / 146-02-04196 
Project# 011 Sample# Sampling Date: 4/19/96 

Analysis For 
EPA 524.2 (SDWA Volatiles) 

COMPOUND 

Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Fluorotrichloromethane 
Hexachlorobutadiene 
Isopropylbenzene 
Methylene chloride 
Naphthalene 
See-Butylbenzene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
cis-1,2-Dichloroethene 

DETECTION 
LEVEL RESULT 

1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 Cl 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 
1 <l 

10 320 
1 <l 
1 6 

UNITS: ug/L 

METHOD: EPA 524.2 

I<' Indicates less than detection level. 

High detection limit due to high target compound concentration. 



Synergic Analytics, 

ANALYTICAL REPORT 

ATTN: Thomas Brent LABORATORY ID# 961238-01 
Crane Division N.S.W.C. RECEIVED DATE: 4/23/96 
Code 09510 Building 3260 ANALYSIS DATE: 4/24/96 
Crane, IN 47522-5009 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-01-04196 / 146-02-04196 
Project# 011 Sample# Sampling Date: 4/19/96 

Inc. 

Analysis For 
EPA 524.2 (SDWA Volatiles) 

COMPOUND 

cis-1,3-Dichloropropene 
m- And/Or p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
o-Xylene 
p-Isopropyltoluene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 

UNITS: ug/L 

DETECTION 
LEVEL RESULT 

1 <l 
1 <l 
1 Cl 
1 Cl 
1 <l 
1 <l 
1 <l 
1 <I 
1 <l 

METHOD: EPA 524.2 

I<' Indicates less than detection level. 

High detection limit due to high target compound concentration. 

450 54th St. S.W. Grand Rapids, MI 49548 ~hme: (616)53&8700 FAX: (616)538-9055 

_ .___ . . . ..~. -.~- ..--- ..---__ -.-. 



Synergic Analytics, Inc. 

ANALYTICAL REPORT 

ATTN: Thomas Brent LABORATORY ID# 961238-02 
Crane Division N.S.W.C. RECEIVED DATE: 4/23/96 
Code 09510 Building 3260 ANALYSIS DATE: 4/24/96 
Crane, IN 47522-5009 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-03-04196 / 146-04-04196 
Project# 011 Sample# Sampling Date: 4/19/96 

Analysis For 
EPA 524.2 (SDWA Volatiles) 

DETECTION 
COMPOUND LEVEL RESULT 

1,1,1,2-Tetrachloroethane 1 <l 
l,l,l-Trichloroethane 1 <l 
1,1,2,2-Tetrachloroethane 1 <l 
1,1,2-Trichloroethane 1 <l 
1,1-Dichloroethane 1 <l 
1,1-Dichloroethene 1 <l 
1,1-Dichloropropene 1 <l 
1,2,3-Trichlorobenzene 1 <l 
1,2,3-Trichloropropane 1 <l 
1,2,4-Trichlorobenzene 1 <l 
1,2,4-Trimethylbenzene 1 <l 
1,2-Dibromo-3-Chloropropane 1 <l 
1,2-Dibromoethane 1 <l 
1,2-Dichlorobenzene 1 <l 
1,2-Dichloroethane 1 <l 
1,2-Dichloropropane 1 <l 
1,3,5-Trimethylbenzene 1 <l 
1,3-Dichlorobenzene 1 <l 
1,3-Dichloropropane 1 <l 
1,4-Dichlorobenzene 1 <l 
2,2-Dichloropropane 1 <l 
2-Chlorotoluene 1 <l 
4-Chlorotoluene 1 <l 
Benzene 1 <l 
Bromobenzene 1 <l 

.- UNITS: ug/L 

METHOD: EPA 524.2 I 

'<I Indicates less than detection level. 

High detection limit due to high target compound concentration. 

450 54th St. S.W. Gram! Rapids. I41 A9548 Phone: (616)538-87W FAX: (616)538-9055 



Synergic Analytics, Inc. 

ANALYTICAL REPORT 

ATTN: Thomas Brent LABORATORY ID# 961238-02 
Crane Division N.S.W.C. RECEIVED DATE: 
Code 09510 Building 3260 

4/23/96 
ANALYSIS DATE: 4/24/96 

Crane, IN 47522-5009 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-03-04196 / 146-04-04196 
Project# 011 Sample# Sampling Date: 4/19/96 

Analysis For 
EPA 524.2 (SDWA Volatiles) 

COMPOUND 

Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
Chloroform 
Chloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Ethylbenzene 
Fluorotrichloromethane 
Hexachlorobutadiene 
Isopropylbenzene 
Methylene chloride 
Naphthalene 
Set-Butylbenzene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
cis-1,2-Dichloroethene 

UNITS: ug/L 

DETECTION 
LEVEL 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 

RESULT 

<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
<l 
88 
<l 

1 

1 METHOD: EPA 524.2 I 

'<I Indicates less than detection level. 

High detection limit due to high target compound concentration. 

450 54th St. S.U. Grand Rapids, HI 49548 Phmc: (616)53&8700 FAX: (616)53WXES 



Synergic Analytics, Inc. 

ANALYTICAL REPORT 

ATTN: Thomas Brent LABORATORY ID# 961238-02 
Crane Division N.S.W.C. RECEIVED DATE: 4/23/96 
Code 09510 Building 3260 ANALYSIS DATE: 4/24/96 
Crane, IN 47522-5009 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-03-04196 / 146-04-04196 
Project# 011 Sample# Sampling Date: 4/19/96 

Analysis For 
EPA 524.2 (SDWA Volatiles) 

DETECTION 
COMPOUND LEVEL RESULT 

cis-1,3-Dichloropropene 1 <l 
m- And/Or p-Xylene 1 <l 
n-Butylbenzene 1 <l 
n-Propylbenzene 1 <l 
o-Xylene 1 <l 
p-Isopropyltoluene 1 <l 
tert-Butylbenzene 1 <l 
trans-1,2-Dichloroethene 1 <l 
trans-1,3-Dichloropropene 1 <l 

UNITS: ug/L 

METHOD: EPA 524.2 

'<' Indicates less than detection level. 

High detection limit due to high target compound concentration. 

450 54th St. S.W. Grand Rapids, MI 49548 Phme: (616)538-8700 FAX: (6161538-9055 



ENVIRONMENTAL PROTECTION SAMPLING RECORD 

Department of the Navy 
Naval Surface Warfare Center 

Crane, IN 47522 

SAMPLING SITE 

iWL(I- LIES-~ SUMS 
SAMPLE DATE 

PURPOSE 

/W.up~tJ6 - OdtneFLOW De 7s WY E4d 

TIME 

II II 
SAMPLER’S SIGNATVRE CODE 

-J&---A.?. i3-&-- OK- 
DATE SAMPLES SENT I ANALYTICAL LAS 



CHAIN OF CUSTODY 
3FARE CENTER CRANE DIVISION, NAVAL SURFACE WA, 

ENVIRONMENTAL PROTECTlON DEPT. 
NAVSURFWARCENDW 5090/6 IRE”. 5/S 

%.!YP 

31 

‘LING 
“H rE SAMPLE I.D. CONTAINER (PARAMETERS) 

I I 

I I 
SAMPLER PREPARER TRANSFERRED TO 

(SIGNATURE) ISIGNATURE) DATE TIME ORGANIZATION 

-..--- __.. .-.-_ 



Department of the Navy 
Naval Surface Warfare Center 



CHAIN OF CUSTODY 
4”AL SURFACE WARFARE CENTER 
lOTECTlON DEFT. 
I” 5090,6 IRE”. 5,931 

SAMPLE I.D. CONTAINER IPARAMETERS) 

&-r+oW‘ / 
I I 

TRANSFERRED TO 
ISIGNATURE) DATE TIME ORGANIZATION 

/ 



1 Trichloroethene Results from Code 40 
Rec’d. os/o1/% 

Sample Number Results (ug/l) 
146-07-04286 65.3 
146-08-04286 58.4 
146- 09-04286 3.1 
146-10-04286 4.3 
146- 11-04286 8.4 
146-12-04286 7.6 
146-13-04296 44.1 
146-14-04296 28.8 
146-15-04306 284-49.3 
146-16-04306 45.7 



ENVIRONMENTAL PROTECTION SAMPLING RECORD 

Department of the Navy 
Naval Surface Warfare Center 

Crane, IN 47522 

AMPLINGSITE 

‘Diqd we-l- SUMP 
AMPLE DATE 

Mw? G 

OBSERVATIONS 

--- 
II JL 

CODE 

P5-- 

IATE SAMPLES SENT ANALYTICAL LAS 

+=A t A-WC 
IEMARKS 



Control Number NSWC, CMNE 
CHAINOFCUSTODYFORM 

GENERAL 

Report to: 

Client: 
NAVSURFWARCENDIV CRANE 
Address 
COMMANDER 
CODE 09513 BLDG 3260 
NAVSURFWARCENDIV 

Jim Market 
Phone No. (612)-6546161 
Fax No. (612)-6544177 

300 HIGHWAY 361. CRANE IN 47522 
I’nramelel-s Code Preservative Iiold Name of 

Used Time Collectal 
voc 3 
~r~rcrlo~rruw) aoO?DU rcs3 v*c /I(+s Km-7 C.femMN 

Tiwe of Sample Plastic or NO. Rush Rush 
Collection ID Glass Shipped 0008AA 0008AB 

‘CT-0 146 -I 7 -orjo 6 ~*ss-A.qsc I 



,  , * . .  . . “ .  . - . , “ . _ . - - _  

ATECA§SOCIATEs,xNC 
5150 E.65thStreer: :. 

Indianapoli.s,IW 4.6220 
FAXCOVERSHEET 

. Telephone Number: (317) 849-4990 
Fax Number: (317) 8427932 

Company: ~kJ.lr~, cm*43 

From: avu Extension: 
J 

lQ I\ /e, VS 

Date: S-2 

Number of Pages (including cover sheet) 5 

Comments: 

CONFIDENTIALITY NOTE: 
The documents mxomprriying this fax tralumission may contain informntioa from ATE42 
Associates, hc which L confidential and privileged. The intonnatfon Is intended for the use of the 
individual or entity to whom it IS directed. If you are not the intended reelphc be aware that any 
dLsdosu~‘copying, distribution or use of the contents of tbe faxed Information I? prohibital. IC 
you have received this fax in error, please notify as by’ teltphaac immediately se that we a” 
mnagc for the retrieval of the transmitted documcats. 

PL&E~OTE~TALLVERBAUAM)P~~~~ SlJBJXTTOC!HANGE 
DURING TEIE DATA REVIEW PRCKXS. 



PIHY- Z-Yti I’HU 11:U” HltC INUY LHY 

Douglass Environmental services 
8649 Bash Street 
Indianapolis IN 46256 

Attn : Paul Douglaee 

Cust Proj #: 2106-9600 NSWC, Crane 

REPORT OP ANALYSIS 

, 

Lab ~roj #: 96052229 
Date : 05/02/1996 

Date Received : 05/01/1996 
Date Completed: 05/02/1996 

ATEC Client 
Sam la 

ATEC 

Num%er 
E.ZXlliple 

Client 

Description Fi32: 
Sample 
Description ----_----_-------__--------------------- ----------__-__--___-------------------- 

96-00e40.9 146-17-04306 96-008637 Method Blank 

Thie report shall not be reproduced except in full, without approval of 
the Laboratory. 

____--..- 
.__I .  



attention: Paul Douglass 
Douglass Environmental SeWiCe. 
0649 Bash Street 
Indianapolis IN 16256 

iample Desc: 146-17-04306 

)RGANIC 
GCMS VOLATILBS 

Trichloroethene 

Result 

. . -_ 

Date of Report: 
Pm];;’ Number: 

05/01/96 
96052319 

Date C&lected: 
96-0000488 
Q4/30/96 15:SO 

Collected By: Client 
Date Received: 05/01/96 10:45 
C of C Number: 
Temperature: Received on Ice 

unit 
Det. Test 
Limit Procedure Date 

09 W/L 5 @V 0240 05/01/96 



flAY- 'Z-YE ‘I’HU 11 :U3 A'l'tC INUY LAB 

Attention: Paul Douglass 
Douglass Environmental Services 
8649 Bash street 
Indianapolis IN 46256 

Sample Desc: Method Blank 

ORGANIC 
GCMS VOLATILES 

Trichloroethene 

r. u4 . 

Date of Report: 
Project Number: 

05/02/96 

Lab ID: 
96052329 

Date Collected: 
96-0008637 

Collected By: 
05/01/96 OS:50 

Date Received: 
Client 

c Of c Number: 
05/01/96 OS:45 

Temperature: Received on 1ce 

Result Unit 
Det. 
Limit 

Test 
Procedure Date 

c5 W/L 5 SW 8240 05/01/96 



Control NumDar 

A-6. Client: 
NAVSURFWARCENDIV CRANE GENERAL 
Address 
COMMANDER 
CODE 09513 SLOG 3260 
NAVSURFWARCENDIV 

Report to: Jim Market 
Phone NO. (812)8548f61 
Fax No. (812)-854-4177 

~etinq&had by: 

1 L I 

Data/Time DaleCrime Received by: 
S/f/+6 073 D S/f 
Date/Time datetrime Received by: 



1 
I ! 

ENVIRONMENTAL PROTECTION SAMPLING RECORD 
I 

Department of the Navy 
Naval Surface Warfare Center 

Crane, IN 47522 



ENVIRONMENTAL PROTECTION SAMPLING RECORD 

Department of the Navy 
Naval Surface Warfare Center 

3SSEWATIONS 

::~~~~~u, rr 

SAMPLER’S SIGNATURE CODE 

aJk--+J* d Qs- 

DATE SAMPLES SENT ANALYTICAL LAS 

Tm/9 6 
REMARKS 

---_.-- -----.- ^-- 



SAMPLE I.D. 

CHAIN OF CUSTODY 

CONTAINER (PARAMETERS) 

CRANE 0I”I!30N, NAVAL SURFACE WARFARE CENTER , 
ENVIRONMENTAL PROTECTION DEPT. 
NAVSURFWARCENOIV 509016 IREV. 51931 



..__- -.- .-... .- -- -...~__II 



ENVIRONMENTAL PROTECTION SAMPLING RECORD -8 
I’ 

I Department of the Navy 

;i Naval Surface Warfare Center 

!I 
Crane, IN 47522 

91L(‘ wesw 
SAMPLE DATE 

ow q/j G 

SAMPLE NUMBER /[SAMPLE NUMBER 

T’ME I~(~-LZ-QSO~L IM 

lYb-t)+‘,-@6 lb03 

I/SAMPLE NUMBER 

lL16-ZZ-0SOfC 14 b - 21 -0mp6 
LOCATION 

-Q-07 6 
LOCATION LOCATlON /I 

;GRAB x I COMPOSITE 
ANALYTICAL PARAMETERS 

‘I 



CRANE DIVISION, NAVAL SVRFACI 
ENVIRONMENTAL PROTECTION DE 

* NAVSURFWARCENDIV SOSO/ ,REJ 

I I 

NG I 

CHAIN OF CUSTODY 
EmyARFARE CENTER 

v. 5/w 

SAMPLE I.D. CONTAINER IPARAMETERS) 

I I 



CERTIFICATE OF ANALYSIS 

service Location Received Project Lab ID 
HERITAGE ENVIRONMENTAL SERVICES, INC. lo-MAY-96 A374700 
COMMERCIAL LABORATORY OPERATIONS GxQlete PO miter 
7901 W. MORRIS ST. 14-MAY-96 CRANE NSCVC 
INDIANAPOLIS, IN 46231 Printed Sanpled 
(3171243-8305 15-MAY-96 09-MAY-96 12:50 , 

Report TO 

WADE ROARK 
COMARCO, INC. 
R.R. 6, BOX 28 
BLDOMFIELD, IN 47424 

Bill TO 

KENNETH DETWILER 
COMARCD, INC. 
HIGHWAY 213 SOUTH 
P.O. BOX 408 
BLOOMFIELD, IN 47424 

sample Description 
CLIENT ID: 146-22-05096 
DESCRIPTION: WATER 
PROJECT NAME: 8146 WEST SUMP 

HALDGENATED VOLATILE ORGANICS BY GC:ELCD SW846-8OIDB 
Ana,yst: S. STRUEUIWG AnnaIysir Dare: '13-K*14% Oh59 ,nstrment: GNPIO PLCD Test: 0459.2.0 

I 
PBMllEtFr 

TRICHLOROETHENE 
. . . 
SURROGATE RECOVERY 
__~il_^______^___--------------- 
CHLOROFLUOROBENZENE 
FLUOROBENZENE 

Result Det. Limit Units 
11 1.0 ug/L 

100.5 % Ret 
: 96.8 % Ret 

SailpIe ccmlnents 
Sample chain of custody number 56183. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Approved : Page 1 (last page) 



CERTIFICATE OF ANALYSIS 

Service Location Received Project 

HERITAGE ENVIRONMENTAL SERVICES, 
COMMERCIAL LABORATORY OPERATIONS 
7901 W. MORRIS ST. 
INDIANAPOLIS, IN 46231 
(317)243-8305 

INC. lo-MAY-96 
ccqdete PO Nun 

14-MAY-96 CRANE NSCVC 
Printed S.Spled 

15-MAY-96 

Bill to 

KENNETH DETWILER 
COMARCO, INC. 
HIGHWAY 213 SOUTH 
P.O. BOX 408 
BLOOMFIELD, IN 47424 

CLIENT ID: TRIP BLANK 

TRICHLOI 
*.. 
SURROGA l----- _---___ 
CHLOROFLUOROB 
FLUOROBENZENE 

HALOGENA'TED VOLATILE ORGANIC5 BY GC:ELCD SW846-8DlOB 
Analysts $. PtP.UEUfNG Anely$is Dafe: 13-HAY-94 0D:Zl 1rsttunent: GC/PfG EL@ fertr W59,2,Q 

Parameter Rerul t ht. Limit Units 

ROETHENE BDL 1.0 ug/L 

TE RECOVERY 
__-------------_--------- 

ENZENE 92.9 % Ret 
93.1 % Ret 

sanp,e c-nts 
BDL Below Detection Limit 

Sample chain of custody number 56183. 

This Certificate shall not be reproduced, except in full, 
without the written approval of the lab. 

Approved : Page 1 (last page) 

_I__. .__--_ 



ENVIRONMENTAL PROTECTION SAMPLING RECORD 

Department of the Navy 
Naval Surface Warfare Center 

Crane, IN 47522 

8ldCP ~0tz-I-d ary 
SAMPLE DATE 

OSSEWATDNS OSSERVATDNS 

;/GRAB f j COMPOSITE 
‘I ANALMlCAL PARAMETERS 
‘I 

!IGRAB % 1 COMPOSITE ~/GRAB K /composite 
’ ANALYTICAL PAPAMETERS ANALMICAL PARAMETERS )( 

II 

iLLI 
, SAMPLE SGNATVRE ‘CODE 

( 
i L].W B,QV 0 I 

DATE SAMPLES SENT ANALYTICAL LAS il 

rm/g t SvtJcerreJ - Jce. l WCC) z707 -6xpLoszv~ 

REMARKS 



. 

I ENVIRONMENTAL PROTECTION SAMPLING RECORD 
I /* 

Department of the Navy 
Naval Surface Warfare Center 

Crane, IN 47522 

iAMPLlNG SITE 

‘BlclL @W-I~ 3P.V 
iAMPLE DATE 

49/f c 

PURPOSE 
J 

lJJUT6 ~LOfLb~OhTtitFd tf- 
TIME 

05 3O”ptlO v 

h3SER”ATICNS 

ZAB /c I COMPOSITE 
<NALYTICAL PARAMETERS 

/ 

/GRAB )r 
I 

/ COMPOSITE / GRAB 1 COMPOSITE I 
j ANALYTICAL PARAMETERS l\ANALYTlCAL PARAMETERS 

ANALYTICAL LAS 

-...--- .-__I-..-_. .~_ -- 



( I- 
I 



. . 

NStic,CRANE 
CHAIN OF CUSTODY FORM 

Solid Waste 

Report to: 

Client: 
NAVSURFWARCENDIV CRANE 
Address 
COMI’AANDER 
CODE 09513 BLDG 3260 
NAVSURFWARCENDIV 

con lumber 

Olb 

Tom Brent 
Phone No. (812)-8546160 
Fax No. (812)-8544177 



synergic Analytics, Inc. 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY ID/ 96134 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVE 
300 Highway 361 ANALYSIS DA 
Crane, IN 47522 

17-02 
ID DATE: S/31/96 

TE: 6/06/96 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-lA-052996 
Project# 018 Sample# Sampling Date: S/29/96 

Analysis For 
TCLP Leachate Analysis For Semi-VOlatileS 

COMPOUND 
DETECTION 

LEVEL RESULT 

1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dinitrotoluene 
Kexachlorobensene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m- And/Or p-Cresol 
o-Cresol 

UNITS: ug/L of Leachate 

0.1 co.1 
0.1 co.1 
0.1 co.1 

0.05 <o.os 
0.05 co.05 

0.1 co.1 
0.1 co.1 
0.1 co.1 
0.1 co.1 
0.1 <O-l 
0.1 co.1 
0.1 co.3 

METHOD: EPA-SW8461 8270 (GC/MS) and 1311 

1~' Indicates less than detection level. 

450 54th St. S.“. Orand R+dr. tt, 49540 Phone: (616)53&87nM FAX: (616)53&9055 



Synergic Analytics, Inc. 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY ID# 961347-02 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: S/31/96 
300 Highway 361 ANALYSIS DATE: 6/05/96 
Crane, IN 47522 

CLIENT SAMPLE INFORMATION 
I 

Site Name: 
Sampling Point: 146-lA-052996 
Project+ 018 Samplel Sampling Date: S/29/96 

Analysis For 
TCLP Leachata Analysis for Volatiles 

COMPOUND 
DETECTION 

LEVEL RESULT 

1,1-Dichloroethene 0.05 co.05 
1,2-Dichloroethane 0.05 <o.os 
Benzene 0.05 eo.05 
Carbon tetrachloride 0.05 co.05 
Chlorobenzene 0.05 co.05 
Chloroform 0.05 co.05 
Methylethyl ketone 0.05 <o.os 
Tetrachloroethylene 0.05 co.05 
Trichloroethene 0.05 eo.05 
Vinyl chloride 0.05 co.05 

UNITS: ug/L of leachate 

I METHOD: EPA-SW846, 8260/5030 (GC/MS) and 1311 

1~1 Indicates less than detection level. 

450 S4th St. I.“. Brand Rapids, RI 49SuI Phone: C616)53&37W FAX: (616)SY)-50% 

--.- --_ - 



Synergic Analytics, Inc 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY ID# 961347-03 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: S/31/96 
300 Highway 361 ANALYSIS DATE: b/06/96 
Crane, IN 47522 

CLIENT SAMPLE INFORMATIOIS 

Site Name: 
Sampling Point: 146-18-052996 
Project# 018 SampleX Sampling Date: 5/29/96 

Analysis For 
TCLP Leachate Analysis For Semi-Volatile8 

UN1 

I- I DETECTION 
COMPOUND LEVEL 

1,4-Dichlorobenzene 
2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dinitrotoluene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachloroethane 
Nitrobenzene 
Pentachlorophenol 
Pyridine 
m- And/Or p-Cresol 
o-Cresol 

?S: ug/L of Leachate 

0.1 
0.1 
0.1 

0.05 
0.05 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

RESULT 

CO.1 
co.1 
co.1 

co.05 
co.05 

co.1 
co.1 
co.1 
co.1 
co.1 
co.1 
co.1 

METHOD: EPA-SWS46, 8270 (GC/MS) and 1311 
I 
'<I Indicates less than detection level. 

150 54th St. 6.“. brand Rapids, “I 49546 Phmo: (616)53&8700 f&X (616)53kW,55 



Synergic Analytics, 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY ID1 961347-03 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: 5/3-l/96 
300 Highway 361 ANALYSIS DATE: 6/05/96 
Crane, IN 47522 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-18-052996 
Project/ 018 Sample/ Sampling Date: 5/29/96 

Analysis For 
TCLP Leachate Analysis for Voletiles 

r 

COMPOUND 

1,1-Dichloroethene 
1,2-Dichloroethane 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Methylethyl ketone 
Tetrachloroethylene 
Trichloroethene 
Vinyl chloride 

DETECTION 
LEVEL RESULT 

0.05 <0.05 
0.05 co.05 
0.05 <o.os 
0.05 co.05 
0.05 co.05 
0.05 co.05 
0.05 co.05 
0.05 co.05 
0.05 co.05 
0.05 co.05 

Inc 

UNITS: ug/L of leachate 

METHOD: EPA-SW846, 8260/5030 (GC/MS) and 1311 

*cl Indicates less than detection level. 

450 54th St. S.Y. Grand Rspidr, IIX 49548 Phcac: (616)5X-870(3 FAXZ (616)53&9M5 



JlJN-e-f-96 l=RI 83:2-t Prl SYNERGIU YNYLTIILar .l”C. -Is --- _--- _-- 

Synergic Analytics, Inc 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY ID/ 961347-04 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: 5/31/96 
300 Highway 361 ANALYSIS DATE: 6/06/96 
Crane, IN 47522 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-2A-05299 
ProjectX 018 Sample# Sampling Date: 5/29/96 1 

Analysis For 
TCLP Leachate Analysis For Semi-Volatiles 

COMPOUND 
DETECTION 

LEVEL RESULT 

1,4-Dichlorobenzene 0.1 <O.l 
2,4,%Trichlorophenol 0.1 co.1 
2,4,6-Trichlorophenol 0.1 co.1 
2,4-Dinitrotoluene 0.05 <0.0.5 
Hexachlorobenzene 0.05 co.05 
Hexachlorobutadiene 0.1 co.1 
Hexachloroethane 0.1 co.1 
Nitrobenzene 0.1 <O.l 
Pentachlorophenol 0.1 eo.1 
Pyridine 0.1 eo.1 
m- And/Or p-Cresol 0.1 eo.1 
o-Cresol 0.1 co.1 

UNITS: ug/L of Leachate 

I METHOD: EPA-SWE46, 8270 (GC/MS) and 1311 

1~' Indicates less than detection level. 

450 54th St. f.“. Grand Rapidr, “L 49548 Pho,,o: (616)53&67‘X7 FAX: C616>53b$OSS 



Synergic Analytics, 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY IDf 961347-04 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: 5/31/96 
300 Highway 361 ANALYSIS DATE: 6/05/96 
Crane, IN 47522 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-ZA-052996 
Project# 018 Samplei Sampling Date: 5/29/96 

Analysis For 
TCLP Leachate Analysis for Volatilea 

COMPOUND 
DETECTION 

LEVEL RESULT 

1,1-Dichloroethene 0.05 co.05 
1,2-Dichloroethane 0.05 co.05 
Benzene 0.05 eo.05 
Carbon tetrachloride 0.05 eo.05 
Chlorobenzene 0.05 co.05 
Chloroform 0.05 co.05 
Methylethyl ketone 0.05 co.05 
Tetrachloroethylene 0.05 co.05 
Trichloroethene 0.05 co.05 
Vinyl chloride 0.05 co.05 

UNITS: ug/L of leachate 

METHOD: EPA-SW846, 8260/5030 (GC/MS) and 1311 

I<* Indicates less than detection level. 

..-- _..- - --- -.___--. 



JUN--87-96 l=RI es:29 PM SYNEWLIC; “PIl.4LTIILar I..... -a-  
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Synergic Analytics, Inc 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY ID/ 961347-05 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: 5/31/96 
300 Highway 361 ANALYSIS DATE: 6/06/96 
Crane, IN 47522 

CLIENT SAMPLE INFORMATION 
I 

Site Name: 
Sampling Point: 146-28-052 
ProjectX 018 Samplel Sampling Date: 5/29/96 1 

Analysis For 
TCLP Leachate Analysis For Semi-VOletileS 

COMPOUND 
DETECTION 

LEVEL RESULT 

1,4-Dichlorobenzene 0.1 co.1 
2,4,5-Trichlorophenol 0.1 co.1 
2,4,6-Trichlorophenol 0.1 co.1 
2,4-Dinitrotoluene 0.05 co.05 
Hexachlorobenzene 0.05 co.05 
Hexachlorobutadiene 0.1 co.1 
Hexachloroethane 0.1 X0.1 
Nitrobenzene 0.1 co.1 
Pentachlorophenol 0.1 co.1 
Pyridine 0.1 co.1 
m- And/Or p-Cresol 0.1 co.1 
o-Cresol 0.1 co.1 

UNITS: q/L of Leachate 

METHOD: EPA-SW846, 8270 (GC/MS) and 1311 

'c' Indicates less than detection level. 

450 54th Et. S.“. 6rmd Rapids. III 49546 Phone: (616)538-8700 FAX: (616>536-9055 
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Synergic Analytics, Inc 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY ID# 961347-05 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: 5/31/96 
300 Highway 361 ANALYSIS DATE: 6/M/96 
Crane, IN 47522 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Paint: 146-2B-052996 
Projecti 018 Samplel Sampling Date: 5/29/96 

Analysis For 
TCLP Leachate Analysis for Volatiles 

COMPOUND 

1,1-Dichloroethene 
1,2-Dichloroethane 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Methylethyl ketone 
Tetrachloroethylene 
Trichloroethene 
Vinyl chloride 

DETECTION 
LEVEL RESULT 

0.05 eo.05 
0.05 a.05 
0.05 co.05 
0.05 <0.05 
0.05 co.05 
0.05 co.05 
0.05 co.05 
0.05 co .05 
0.05 co.05 
0.05 co.05 

UNITS: ug/L of leachate 

METHOD: EPA-SW846, 8260/5030 (GC/MS) and 1311 

I<* Indicates less than detection level. 

450 54th If. S.V. Grmd Rapids, “1 49541) Phone: CM61536-8100 ‘AX: ~616EX!-9055 

--- ..___ __ ._ 



ATTN: Mr. Jim Market LABORAMRY ID# 961347-06 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: 5/31/96 
300 Highway 361 ANALYSIS DATE: 6/06/96 
Crane, IN 47522 

CLIENT SAMPLE INFORMATION 

Site Name: 
Sampling Point: 146-3A-052996 
Projectf 018 Sample/ Sampling Date: 5/29/96 1 

Analysis For 
TCLP Leachate Analysis For Semi-Volatiles 

COMPOUND 
DETECTION 

LEVEL RESULT 

1,4-Dichlorobenxene 0.1 co.1 
2,4,5-Trichlorophenol 0.1 eo.1 
2,4,6-Trichlorophenol 0.1 co.1 
2,4-Dinitrotoluene 0.05 co.05 
Hexachlorobenzene 0.05 co.05 
Hexachlorobutadiene 0.1 co.1 
Hexachloroethane 0.1 eo.1 
Nitrobenzene 0.1 co.1 
Pentachlorophenol 0.1 co.1 
Pyridine 0.1 co.1 
m- And/Or p-Cresol 0.1 co.1 
o-Cresol 0.1 CO.1 

UNITS: ug/L of Leachate 

I METHOD: EPA-SW846, 8270 (GC/MS) and 1311 

l-z1 Indicates less than detection level. 

450 54th St. 5.U. Grand Rapids, 111 49546 Phone: (616)53&8700 FAX: (616~5389055 



Synergic Analytics, Ipc 

ANALYTICAL REPORT 

ATTN: Mr. Jim Market LABORATORY ID# 961347-06 
CRANE NAVAL CODE 09513 BLDG 3260 RECEIVED DATE: 5/31/96 
300 Highway 361 ANALYSIS DATE: 6/05/96 
Crane, IN 47522 

CLIEHT SAMPLE INFORMATIOU 

Site Name: 
Sampling Point: 146-3A-052996 
Project# 018 Samplef Sampling Date: 5/29/96 

Analysis For 
TCLP Leachate Analysis for Volatiles 

COMPOUND 

1,1-Dichloroethene 
1,2-Dichloroethane 
Benzene 
Carbon tetrachloride 
Chlorobenzene 
Chloroform 
Methylethyl ketone 
Tetrachloroethylene 
Trichloroethene 
Vinyl chloride 

DETECTION 
LEVEL RESULT 

0.05 <o.os 
0.05 co.05 
0.05 <Q.O5 
0.05 co.05 
0.05 <0.05 
0.05 co.05 
0.05 co.05 
0.05 co.05 
0.05 co.05 
0.05 co.05 

UNITS: ug/L of leachate 

METHOD: EPA-SW846, 8260/5030 (GC/MS) and 1311 

*c' Indicates less than detection level. 
Matrix Spike analysis was performed. 



. . 

Client: 
NAVSURFWARCENDIV CRANE 
Address 
COMMANDER 
CODE 09513 BLDG 3260 
NAVSURFWARCENDIV _._ ..- 

v/ VI;)7 I 

NSW CXANE 

CHAIN OF CUSTODY FORM 
Solid Waste 

cont1 jmber 

018 

Repoti to: Tom Brent 
Phone No. (812)-354-6160 
Fax No. (812)-8544177 

300 HIGHWAY 301, CRANE IN 47522 

Parameters 1 Code 1 l’reservative 1 Hold 1 1 Rmh 1 Rnth 1 

I I Used Time 1 1 shipped 1 0008AA 1 0008AB 1 



APPENDIX E 

MANIFESTS AND DISPOSAL INFORMATION 

NSWCCRANE 
SWMU 16/16 
Interim Measures Report Addendum E-1 08/13/99 



MANIFESTS AND DISPOSAL INFORMATION 

PCB-Waste Characterization Report. ............................................... 4 pages 
Hazardous Waste Manifest MI 4420142 ............................................. 5 pages 
Hazardous Waste Manifest MI 4420143 ............................................. 5 pages 
Wayne Disposal Facility Permit .................................................... 7 pages 
Generator Approval Notification ................................................... 2 pages 

NSWC CRANE 
SWMU 16/16 
Interim Measures Report Addendum 



w 
WASTECHARACTERIZATIONKEPORT 

JY --. - New Waste? 0 Reapproval? Previous Approd No.--T# 
Section A - Treatment and Disposal 

(please check one I 

_~----..-- .---.. 
Section C - Shipping and Handling Information 

II 

21 

31 

4, 

51 

1J 

21 
^. 

C, 

Is thus waste Rcactrw. Shack Sensitive. Pyrophoric. Explosive, Inlectious or Radmactive? __ Yes ANo 

IT yes. please exphn an&or call 1-800-592-5489 Tar assistance 

Is this waste an Oxldlzer? -Yes ANo 

Shippmg mode XBulk Solid (Yd’ < 2000 Ibs/yd’) ,&ulk Solid (Ton >2000 Ibs/yd’J 0Bulk Liquids ‘gal I 

!ikubw Yard Boxes 3DIUlIls 0Other (palletized. 5 gallon pails, etc.1 

Shipprng volume per year ~2 b,, r 
(please explainl 

DOT shlpping name 
One time,anly volume ,‘ -tv 

/?O / &7/-/,If;ecl hh=%4/ n? x *-- , 
Hazard Class Number aalr 

.-__ - ---. 
Section D - Physical Characteristics 

Color Idescribel: Odor (describe): &Q Free Liquids (%7r): 0 Solids M !:&I?!&- 

pH Ranpe !xl 5 9.9 0 10 - 12.4 0 >12.5 

Flash Pant. 0<9O’F 090.140°F 0>140”F fl>200”F 

Physical state at 70 “F: f%yes p 0 Liquid 0 Boil 0 Sludge (non pumpable) 
Does this waste contam dsbris. 
If yes, please describe @,%+-.a.\+ s-?&%-Q G’?tZ\\ ‘Z\ 

\ 



1) 
21 

c 
! 

do/;, to 3E- -747 r, 

,/SC ),,-t.5 Y r;,~<Lf!&, %>L.c _ GX-,%5 l+. la a-7G - % 
to % 
to % 
to % 

Total = 100 % 
4) Based upon RCRA waste regulations (40 CFR 261). Michigan Act 451 Rules. and TSCA rermlations: 

Yes 

Al 

B) 
Cl 

Code or Co”me”t 
1s this an EPA RCBA hazardous waste (D. F. K. U or P)? 
Does this waste leach Copper>100 mgA or Zinc>500 mgA? 
Is this an EPA RCRA Characteristic (D-coded1 hazardous 
waste containing underlying hazardous constituents? 

DI 
El 
FI 
Cl 
HI 

II 

.J) 

b 1 

Ll 
Ml 

Nl 
01 
Pi 

If yes, please fill out UTS Certification Form provided. 
Is this a Michigan Act 451 nonhazardous liquid waste? 
Is this a Michigan Act 451 hazardous waste? 
Does this waste exceed LDR treatment standards? 
Does this waste contain free liquids? (use paint filler test) 
Does this waste contain metallic fines or powders? 
Does this waste contain greater than or equal LO 
500 ppmw VOC? 
Does this waste contain reactive cyanide above 250 ppm or 
reactive sulfide above 500 ppm? 
Is this a dioxin or furan bearing waste as per 40 CFR part 
261.31? 
Does this waste contain HOCs >lOOO ppm? 
Is this a liquid waste containing Nickel >134 mg/l or 
Thallium a130 mg/l? 
Does this waste contain asbestos?(kiable or nonfriable?l 

Does this waste contain biodegradable sorbents? 
Is this a PCB waste regulated by TSCA? 

If yes, please complete Sectmn G. 

% 

----.- ..-.. .._ ..-_ -.-----_- ____ --- - -- .~ection-~~B~ih;;;a~~~,~-~~~-c~~~n~;~~~i Blending 

(Complete for Michigan Recovery Systems, Inc. Only) /v’ 4 
/ 

11 Heat value (BTU/lb): 31 chhrinem ,. 51 PCBs (toral ppm,: 
2) water (ck,: 4) Solids (41. 

--__.-- 
Section G - PCB 

(Complete only if you answered “yes” to Section E, Question 4P) 

11 Does the waste contain PCBs at >50 ppm or is the PCB contamination from a source with concentration 
of >50 ppm? AYes -No 

2.1 Does this waste contain free liquids? (use paint Jilter test) -Yes XNo 
31 Is the nor&quid PCB waste in the form alsoil, rags, or other debris? &Yes -No 

If yes, it may be disposed at Wayne Disposal, Inc 

k 
the PCB capacitors come from a PCB capacitor or equipment manufacturer? -Yes -No ANA ! 

as the PCB Article (e.g., transformer, hydraulic machine, PCB-continated electrical equipmentibeen drained of 
all PCBs and decontaminated in accordance with 40 CFR 761.60(b)? Yes. No n/A 

/ 
0 IWh EQ Thr En\vmorn~rl Qurlq company Page 2 FORM1003 (3,961 

._-. -. -.- - _l_l- 



Section H - TCLP Regulatory Action Lads Certifications 

please indicati which constituent concentrations are below ihe re~latov level in column 1 or write an the actual Ieve, if tb, 
concentration is greater than the regulatory level in column 2: 

Based on: 

c Code 

DO04 Arsenic 
DO05 Banum 
DO06 Cadmium 
DO07 Chromium 
DO08 L.zad 
DO09 .Mercury 
DO10 Selenium 
DO11 Silver 
OOlD Copper 
003D Zinc 
DO12 Endnn 
DO13 Lmdane 
DO14 Methoxychlor 
DO15 Toxaphene 
DO16 2.4-D 
DO17 2.4.5~TP&rilvex~ 
DO18 Benzene 
DO19 Carbon- 

Tetrachloride 
DO20 Chlordane 
DO21 Chlorobenzene 
DO22 ChIoroforo 

t -~---- 

,g4dytis Ocknerator Krmledge (Is analysis attached?&Yes-No, 

(1) 
Concentration 

(mgll) 
Code 

(1) (2) 
Concentration Actual 

<5 
<lOO 
<l 
<5 

.co5 <5 
<0.2 
<l 
<5 
<lOO 
<500 
<o 02 
<0.4 
<lO 
<0.5 
<lO 
<l 
co.5 

<0.5 
<0.03 
<lOO 
40 

12.3 
3Y.3 

DO23 
DO24 
DO25 
DO26 
DO27 
DO28 
DO29 
DO30 
DO31 
DO32 
DO33 
DO34 
DO35 
DO36 
DO37 
DO38 
DO39 
DO40 
DO41 
DO42 
DO43 

0.Cresol 
M-Cresol 
P-Cresol 
CESOiS 
1.4.Dichlorobenzene 
1.2.Dichloroethane 
1.1.Dichloroethyiene 
2.4.Dmitrotoulene 
HeptachIor 
Hexachlorobenzene 
Hexachlorobutadlene 
H.%?d&Ioro&baoe 
Metbyl Ethyl Ketone 
Nitrobenzene 
Penkxbloropbenol 
Pyridine 
Tetrachloroethylene 
Trichloroetbylene 
2,4,5-Trichlorophenoi 
2.4.6.Trichlorophenol 
Vinyl Chloride 

(mg/l) Concentration 
rnc/ iG- 

c200 
<200 
<200 
c200 
<7 5 
<o 5 
co 7 
co13 .51u 
.:0.008 
co.13 
CO.5 
c3.0 
c200 
<2 -L!zl- 
<loo 
c5 
co.7 
<0.5 
<400 
<2 
co.02 

-.-.-- -. ----.-. ._-_ 
Section I - Benzene NESHAP 40 CFR 61, subpart FF 

1) Does the waste stream come from a facility with one of the SIC codes listed under the NESHAP? 
-Yes&No If yes. which SIC Number? 

2x12 2836 2R7J 
2x13 2R41 2879 

2) Does the waste contain >lO% water? -Yes-No X16 2842 289, 
3) Does your company treat wastes from facilities with Total Annual Benzene (TAB1 2x19 2x43 x92 

>lO Mglyear? -Yes-No 
2821 28‘34 2RY.1 
21122 28S1 289s 

41 Does the waste contain >l.O mgkg total Benzene? -Yes-No 2823 2861 28~~ 
If no to Question 4. stop here. If yes, please answer the remaining questions. 2824 286s hr,, 

5) What 1s the total Benzene concentration in your waste? percent or 
2833 2869 3212 

wmw 2834 2873 4YS9 
(Do not use TCLP onolyfical results. Acceplable laboratory methods include 8020, 8240, 8260. 602, and 624.) 

61 What is the TAB quantity for your facility? MgNear 
-.. ..-- ~ -___ -- 

... _____. .._ 

Section J - Certification 

1 authorize EQ’s Resource Team to add supplemental information to the waste approval file provided I am 
contacted and give verbal permission. I authorize EQ’s Resource Team to obtain a sample from any waste shipment 
for purposes of verification and confirmation. 

I certify that all information (including attached information) is complete and factual and is an accurate 
representation of the kn&vn and suspected hazards, pertaining to the waste described herein. 



@!a WASTE ACCEPTANCE GUIDELINES 

Li order ior EO’s Resource Team to eHect~vely manage the waste acceptance process and expedite your waste approval. we raqu& j 
hat the followlng be submitted (at a mmlmum). a Wasle Characterlzatlon Repon. a 1apraSenlatlVe sample. and appropriate analywal 

tes!mg results. Once EO has revIewed and accepted the submlltal. an Approval Number will be assigned to your waste stream. “pqn 
rece!pt of this Approval Number and your conflrmatlon of EO’s price quote. you may proceed wtth the transpon 01 your waste stream to 
an EQ fac~lnty. To arrange a mutually convement time lor delwery. ContaCl our Scheduling Coordmators. toll-lree at 1.600.TRK-TRAC 
(8756722). We request a 46 hour advance notice. 

INSTRUCTfONS FOR COMPLETION OF WASTE CHARACTERIZATION REPORT (WCR) 
(To axpedrre your waste approval, p/ease complere this form NI tfs enfirery) 

Labeling your Documents and Sample: The Waste Acceptance Labels fhal accompany thts WCR should be applied IC you: 
submltlal as follows’ (1) After completion 01 the largest label. apply 11 to the face of the sample contamer (11 submltlmg a sample), 
(2) Use Ihe EQ Quality Seal to ensure your sample 1s tamper resistant (label must cover a portion of the jar and Itd), (3) Place tile 01 
the small Tr labels on the upper nght-hand comer 01 Ihe WCR. and (4) place Ihe remaming TU label on the CorrespondmS lme ,IE~ on 
your completed Chain 01 Custody Record. 

Section A: Select the ECI faclllty tilch best meets your enwronmental managemenl needs. The lac~l~ty Selected will be depenoent 
upon the type 01 waste generated and your treatment and/or disposal prelerence(s). 

Section B: This Section provides pennant customer mlormalton. Please provtda the generator’s Standard Industrial Classdtcatmn 
(SIC) Code wtxh describes the specd~c mdustry generating the WaSte Include the generator’s EPA IO number. In the sta:a 01 
Mxnlgan. a temporary EPA ID number may be obtamed from the Michigan Oepanment of Environmental Ouallty (MDEO) by calllag a! 
(517) 373.2730 Any other generatmg stale must contact lhelr reglonal EPA otflca. If you have not ablamed an EO Account Number 
prewously. please contact a member of the ED Resource Team lor a Credo1 Applrcatlon. Sorcharae Exemnrion Please dele:m;ne II 
your waste 1s surcharge exempt Waste will be surcharge exempt il one of the following criteria is met: Ash from mclneratnn of 
hazardous and nonhazardous waste: hazardous waste exempted by MOE0 rule making action: hazardous waste removed Irsm a 
contaminated we listed pursuant to Section 6 01 Act 307 or II hazardous waste is removed as parl of a 5118 clean-up actiwty zt the 

wnse 01 the state or lederal government: sollddled hazardous waste produced by a solidilication laclllty m Mlchlgan and hcensed 

4k: : 
)er Act 64 hazardous waste generated by a one-time closure or site Clean-up aCtiVily in Michigan authorued by the dlreclcr 31 th 
EO solfds from an aggresswe blalogtcal treatment laclllty. andlor emission control dusl or sludge from the primary moduct~:n o. J 

steel tn electrcal turnaces. 

Section C: ShIppIng and handlmg informalton can be lound I” 49 CFR The zhlpplng mode and volume will assts1 m deiermm!r; the 
appropriate environmental management facllnty and processmg lees lor your waste stream. 

Section D: This Sectton may be based on generator knowledge 

Section E: The iniormatlon prowded in th!s Section should describe the generating process. II is adwsable to Include a dlagran 01 
the physical process generatmg the waste Detailed descnptlons of waste codes may be found m the 40 CFR Part 261 

Section F: Iniormallon in this Section will be collecled from the sample submitted to Michigan Recovery Systems. Inc 

Section G: II your waste IS regulaled under TSCA, r&r lo 40 CFR Part 761.60 Ior asstslance in completing lhts Secton 

Section H: This Section may be based on generator knowledge or mdependenl laboratory analysis. The extent 01 analysts reqwad 
wll be dependent upon the type 01 waste generated and regulatory permltlmg requirements for TSDF’s. 

S-action I: Complete this Seclion ONLY if the SIC Code, whxh you have mdtcated in Section B above, appears m the box REIE: to 
40 CFR Part 61, Subpart FF for more inlormation. 

% generator’~ signature must appear on the EO Wasle Characterization Repcn. I, the generator he.s authorized a third-pany I0 process this 
waste stream 1.x environments, managemen,, a wine” nolice (on generator lenerhead). mu& accompany your submi,,?.,. Although ,he EO 
Resource Team is authorized to make censin moditications to the information provided, the addition or removal ot waste codes must be 
apprwed by the generalor. 

c 

For Assistance Contact Your EO Resource Team at 
l-800-KWALITY (592-5489) 



DNR & WASTE MANAGEMENT DIVISION 
M,C”,GAN DEPARTMENT OF NATURAL RESOURCES 

3. 

: 

4. 
5. 

7. 

1 Al-F.0 REJ. 0 PR.0 1 DIS. 0 
Form Ap,.rwed mm NO 2050-0039 fiPlral9 m-96 

'I US EPA ID No. Manifest 
7 o o 2 3 4 g 8 Document No. 

2. Page t lnfotmarion in.fhe shaded areas 
of 1 

I pw,“of required by Federal 
- 

A. State Manifest Document Number 

MI 4420142 

uwiORM HAZARDOUS 1 1. k-r;” 
WASTE MANIFEST 

Generatofs Name and Mailing Address 

Naval Surface Warfare Ceder-, 
P.O. Box 310. Crane ViAi;g;;6iN 

Generator's Phone f 812 , - 
-rransponer 1 company Name 

Dart Trucking Company, Inc. 
Transporter 2 company Name 

9. Derionated Facility Name and Site Address 

I------ 

US EPA ID Number I G. 
W&e Disposal, Inc. I 
44350 N. I-94 Service Drive H. Facility’s Phor ,e I 

Belleville, MI 48111 1M111D101418lO1910161313 (800) 592~54,- m I 
I 

II. US DOT Description lincfuding Proper Shipping Name Hazard 
12. Containers -” 

I .* 8, . ..-. 

ID N”MBEf?,. No. Type 

47522 S. State Generatds ID 

8. US EPA ID Number 

I I I I I 1 I I I I 
J. .&fditional Descripdonr for Materials Listed Above G / 

NSWC contact: TV Brent (812) 854-6160 
K. lhdin!&~ for wanes 

Wayne contact: Amy Jo Meyers (8OD) 875-8722. b/ 
l-1 

i iY Transpane, Acknowledgement Of Receipt Of 
Printed/Typed Name 

P\\AlJ L 
18. 



FOR MANIFESTED PCB WASTE 

This certificate is to verify the wastes identified as 

andspecifieJlTanifef# !qJbiq )- ‘t Line Item 4 has been landfilled on 

199 in accordance with all local, state and federal regulations by: 

Wayne Disposal, Inc. 
(EPA I.D. # MIDO48090633) 

49350 N. I-94 Service. Drive, Belleville, Michigan 48111 
Telephone: l-800-KWALITY (592-5489) 

Fax: l-800-KWALFAX (592-5329) 

Under civil and criminal penalties of law for the making or submission of false or fraudulent statements or representations (18 USC. 
1001 and 1.5 USC. 2615). I certify that the information contained in or accompnying this document is true, accurate and complete. As 
to the identified section(s) of this document for which I cannot personally verify truth and accuracy, I certify as the company official 
having supervisory responsibility for the persons w e acting under my direct instructions e the verification that this information 
is true accurate and complete. 

Authorized Signature: 

THE ENVIRONMENTAL QUALITY COMPANY 493%~ i-94 SERVICE DRIVE BELLEVILLE MICHIGAN 481 I. 
1033.rmc (6i96) 



c- 
DNF, & WASTE MANAGEMENT DIVISION 
YICHIGAN DEPARTMENT OF NATURAL RESOURCES 

erator’s US EPA ID No. 

Naval Surface Warfare Center MI 44213141 
P.O. Box 310, Crane Village, IN 47522 6. State GensrabWs ID .- 

1. Gsnerato~s Phone 1 812 , 854-6160 /+l. *.- ,- _.._i &:a’-. ._ 
i. Trans~oner 1 Com~anv Name 6. US EPA IO Number C Stats Transpqtkf. ID .,g*,; : 



.-.. 

*** 

Date : 04-03-96 
Time : 09:30:49 
Vehicle : 146 

Gross Wt: 75440 lb 
Tare Wt : 33900 lb ___-------- -------- ____--- ---- ___----_ 
Net Wt : 41540 lb 

1% wo kj 



October 2 1, 1996 

TO USERS OF MAMFEST FORMS: 

Please be advised that we have a large supply of manifests with an expiration date of 
September 30, 1996. We are going to continue to use this supply of manifests up. I have 
informed the inspectors of this problem and there will be no citations made on this item. The 
new manifests will not have an expiration date printed on them by the approval of the 
Environmental Protection Agency. 

Also on the latest supply of manifests that we received, the printer made a printing error on the 
pink copy of the manifests. At the bottom of the form it says the pink copy is to be mailed by 
the gener:itor. This is wrong. The pink copy is supposed to accompany the load to the TSD 
facility. Cnce accepted by the TSD facility, the pink copy is supposed to be signed by them and 
the TSD facility is to mail the form to the MDEQ. 

Thank yr,u for your artention to this matter. Please feel tie: to contact me if you have any 
questirns 

Sincerely, 

&,]~ y$&,H7 

Connie L. Pennell, Supervisor 
Manifest Unit 
Waste lkknagement Division 
517-373-1217 



i 
I 

GENERATOR 2nd COPY 
~..~_ 

Rev 595 

._.~. --.- 



FOR MANIFESTED PCB WASTE 

This certificate is to verify the wastes identified as pu SOLlO 

and specified on Manifest # 44 2 0143 , Line Item A has been landfilled on 

@lx 1 199% in accordance with all local, state and federal regulations by: 

Wayne Disposal, Inc. 
(EPA I.D. # MIDO48090633) 

49350 N. l-94 Service Drive, Belleville, Michigan 48111 
Telephone: l-800-KWALITY (592-5489) 

Fax: l-800-KWALFAX (592-5329) 

Under civil and criminal penalties of law for the making or submission of false or fraudulent statements or representations (18 U S.C. 
1001 and 15 U.S.C. 261.5). I certify that the information contained in or accompnying this document is true, accurate and complete. As 
to the identified section(s) of this document for which I cannot personally verify truth and accuracy, I certify as the company official 
having supervisory responsibility for the persons who are acting under my direct instructions made the verification that this information 
is true accurate and complete. 

Authorized Signature: 

THE ENVIRONMENTAL QUALITY COMPANY 49350 N. l-94 SERVICE DRIVE BELLEVlLLE MICHIGAN 48111 
1033DOC(WJ6) 



or .,I. “..,_. I.1.. -1-N v-m “Y. L”F.“.Nn crp,re 

UNIFORM HAZARDOUS 
WASTE MANIFEST 

4d!fp “orator’s US EPA IO No. Manifest 
l~511171OlOl213141918I~~~~i~~ 

2. Page 1 Information in.th.2 shaded i 

0’ 1 ~s,“OI requlrcd h” Fe 
3. Generatoi’r Name and Mailing Address I A State Manifest Document Nun. .c- 

Naval Surface Warfare Center -MI ~443nl43 
- P-0. Box 310, Crane Village, IN 47522 ar Nate Generator’s IO 

1. ,G;neritdsPhone, 812 , 854~6160 
ii I, 
eq I.. _i. 

5. Tranrporrer 1 Compa"y Nama - 6. us EPA IO Numb4 0. state Tm”sponah IO 
Dart Truckinq Cdmpany, Inc. ~O,"IDlD(Ol9l8l6ljrl8,2l5 D.~mwportsZsPhone 80fI-&Al-Q! 

1. Tr~nrwner 2 Commn” Name 8. lmber I E. stns Tmnswmr’r IO ml 

3. Designated Facilii Name and Site Address 

Wavne Disoosal. Inc. 
49350 N. I-94 Service Drive Qg 
Belleville, MI 48111 -- 

HM ID rirUMEEkj. - 

I RO, Polychlorinated Binben.vl++i%, 9, 

Totd Unit 
No. Twe Ouanfhv 

NO. 
trhl 

I. I I ,I I I- I 
X uti231+- III <SOLIDyP - 

01011 DIT~JoIII~I? K _ -1 1 I 
I. _ . . 

I I I IIL I I I I 
:. 

I 1 I 
I. I .a% 

Approval t032698PM ~. Stordge Start Date Truck # 

-. _I___- .- ._-. .- ..-..__- . ..---- 



I  

*** 

Date : 04-06-90 
Time I 08:51:29 
Vehicle : 146 

Gross Wt: 78220 lb 
Tare Wt : 33900 lb 
=================== 
Net Wt : 44320 lb 

~Ol~o4 5 

-I-. 
. 

_-- ------------ 



October 2 1, 1996 

TO USERS OF MANFEST FORMS: 

Please be advised that we have a large supply of manifests with an expiration date of 
September 30, 1996. We are going to continue to use this supply of manifests up. I have 
informed the inspectors of this problem and there will be no citations made on this item. The 
new manifests will not have an expiration date printed on them by the approval of the 
Environmental Protection Agency. 

Also on the latest supply of manifests that we received, the printer made a priming error on the 
pink copy of the manifests. At the bottom of the form it says the pink copy is to be mailed by 
the.genemtor. This is wrong. The pink copy is supposed to accompany the load to the TSD 
factlny. Cnce accepted by the TSD facility, the pink copy is supposed to be signed by them and 
the TSD facility is to mail the form to the MDEQ. 

Thank yr,u for your artention to this matter. Please feel free to contact me if you have any 
questir,ns. 

Sincerely, 

&,]U gQ-J&!kv7 

Connie L. Permell, Supervisor 
Manifest Unit 
Waste Management Division 
517-373-1217 



c 

Nw of Permitt-.S: 

Name of Facility: 

r'aci:itv &ution:Screat Address: 

City, State: 

ES'A Identification Number: tic? oteqpp 633 

EifrctiVp Date: nav 

Expiration Dare: 

?crsuar.t to thy soifd Waste Disposal Act, as amended by the 
3is~urce conservation and !3eCOVeZy Act (RCXA) of 1976, and the 
Kcrardous and Solid waste P-mmdzccnts (HSUA) of 5994, (42 U.S.C. 
§6goL, fi sip.1 (collectlvaly referred to as 'RGU"), acd 
regulations promu:gated thereunder by the United states 
Environmental Protection Agency (il.S. EPA) Icodified in Title 40 
of the Code of Federal ReTJlatAocS (40 CfTt11, Federal permit 
cor.diticns IhereinafteE calied the "PP-laif"; are issued to Wavne 
Disposal, ~nc. (WDI) and ford HOtor Company (Ford) (hereinrf:& 
collectively called the 'Pe-mitiees"). tar the facility Keyno 
Disposal Site Yt Landfill located in Bellcville, Michigan. Ford 
was the land on wkieh WDI opctetes L hazardous weste lmdfill, 
and is therefore cased aS l Co-PO--n\itWe in thas permit. 

?hc RC~~.A permit contains both the l ffecClve'Federa1 permit 
conditions (contained herein) end the effective State permit 
conditions issued by the State of ?4ichigan's RCRA program 
au:Sorired under 40 CFX Part ?fl (hereinafter called the "State 
license"). The RCRA permit author?zcs the Permittees to conduct 
nrrardous west:9 mlnagement rctivitaes eS specified in the ~CCM 
pcsmi:. 



--- . --- -:. 

Ped t Approval : 

On October 30, 1986. the State of Hicbigan rAccived final 
authorization pursuant CO Section 3006 of UC% 42 U.S.C. 26926, 
and 00 CFFt PAXt 271. CO adminiSter thA pre-HSnA RCR4 hazardous 
waste program. On April 6. 1996, the State of Ufchlgan l lso 
received fLna1 authorization PUrSUant to Secclon 3006 of Rw, 
42 U.S.C.$ 6926, And 40 cm PAI% 271, EO administer thA hazardous 
waste proprem rec@renents of WA. 88CAUSO the State of 
Hichigan has not yet r8Ceivtd AUthorirAtion to administer -A* 
eAtire hazardous UAste progrAm requiremenrs of XSWA, CertAfn 
perrut conditions must be isrUAd by the V.S. CPA to Address these 
raydirements. These conditions Ace contained in this permit. 

The Ptnittess must coraply with All tO,?aS and conditions of this 
pemit. This parmit consists Of the conditions contained herAin 
(irzcluding those in any attacPaents1 and the applicable 
regulations contained in 40 CER Parts 260. 261, 262, 264. 266, 
268, 270, And 124, And AppliCdble provisions of RSWA. 

rhrs permit is based on the assumption thct Ue information 
stinitted in the permit application. dated Harch 15. 199s. and in 
any subsequ*nK amendments (hereznafter referred to as the 
"Apql:catlon") is accurste. Any inaccuracies found in this 
anformation may be grounds for thA termination, KevOCatiOn And \ 
reissua,ace, or nmiiticAcion of this permit tsec 40 CcE7 270.41, 
270.:2 AAd 270.431 and potential enforcenrnt action. The 
?eraitices must inion :he U.S..EPA oi any devircion from or 
changes in the information iA the Submitted Application and 
certification as soon as the Permittees become Aware of such 
deviation or changes. 

Oppartuni~ to Appeal: 

pe” -,tions far review must be submitted within 30 dAys after 
servace ai notice of the fInal Permit decision. AnY >erSOn who 
filed co.ments on the draft Permit or participated In the public 
hearing ary petztlon the Environmntai Appeals Board to review 
any condition of the perzit decrsion. My prson who failed to 
tile comments or failed to psrciclpate in the public hraring on 
~53 drati percut may file a.pei!tion for review only to.t.?e 
l xcs!-.c Of tpt 
dec'sion. 

changes from the d:aft to the final permit 
The procedures for permit Appeals ace tound in 

co cm 124.19 

I 

._ - I_  
- - . - .  

. . - -  



5 

Effective Dbt8: 

This wtrmlt is effective u of ,llAl 191w 
un?ess a revreu is requested under 40 CIR 124.19, ad str~l ’ 
renau3 in affect for 5 years1 
terminated (40 Cm 270.41. 

unless re-wked and ralssued, 0~ 
270.43). or continued in bCcotdance 

with 40 CER 270.51. 
, 

BY: 

Norman R. Nled 
WdSte. Pesticidm bnd Toxics Division 



UNITED STATES ENWRONENTAL PFRoTECrION AGENCY 
REGION 5 

IN TX HATE%? OF: ) APPROVAL ‘l-0 DISWSE 
1 OF WLYcmoRmA~ 

iJ4yr.2 Disposal. Incorporated J axsxmms e+ca~) 
and J 

Ford Motor Company. . I 
WI Lendfill. J 
Ypeilacti, Wichigan. 1 

1 
Permittees. J 

1 

This Approval is issued pursuant to Section C(e) (1) of tbi Totic 
Subs:ances Control AC: (TSCAJ of 1376. Public maw No. 94-469. 
1s V.S.C. 6 2605(e) (11 and the Fedaral PCB Replerloao. CO CFR 
5 76i.75. Any ad a11 bdOr2LatiOA required to be maiAtPiAed 
und:r or submitted pursuant to this Approval is sot subject to 
ti?c re~.tiremanta of the Plpcr~ark Reduction Act af 1980. 44 
U.S.C. secticz. 3501, -, becacsa such info--rrotion is 
‘collected by United States Environnentil ?rotection Agexy. 
Region 5 (U.S. EPA) from Wayne Disposal, Incorporeted and Ford 
Motor Company for the purpose of aasuriag compliance with this 
nppcN41, 

rhls ~LF~~vY~: ie sifecrive upon the sipnsturw of tht Segicnel 
Adniaiscretor. U.S. EPA. 

Section S(C) (11 (Al oi TSCA requi=es that U.S. 5-93 promulgate 
rules for the disposal Of Polyehlorinated Oiphezyls (PCB6J. 
The rulus impltnracing Section 6(a) :1)(A) .were published in the 

on February 17, 2978 (43 FR 71101 and-rceodified 
in de ;adtral m on t+fq 6. 1982 (47 FR 195273. Those 
rules require, among other things, that various typps of PC3s bt 
dispas~i of in U.S. P?A-approved disposal facilities 
(40 CrD. Section i61.75) The Faimm-ry 11. 1978 a u I; r 
notice also designated ehe Regioaal Administreto: et the e-rove1 
l uc:?oricy for 33 di6pOSill Lacilities. -.- 

-. -..----_ _ .- 



I. 

II. 

IIT. 

IV. 

V. 

AFVRWAL 

lcr SccQrdjnce with 40 CFR 5 761.75 and th= ~foremer.:ion~d 
fIn&ngs, U.S. EPA, has determined that tha Wplicatlon 
is consietcnt with TSCA and tbt the Call. when operated 
in compliance 4th the Conditions of Approval, doas not 
prascat an unrcss~~~lr risk,of injury to health or the 
l nvironmwlt from PCR. Providing the Conditions of 
Apprcvsi described above are met, WDI'S February 16, lpps 
pw disposa! application as amended, subcnitted pcrsurfic 

co 40 cfz f 761.75, is rpprovsd. 

Approval to dispOs* of one million four hundred and 
thirty-five thousand (1,435,OOOJ cubic yards of PCB vas;e 
in the Cell is hereby granted to WPI, ruhject to the 
Conditiona of Approval expressed herein and eonsis-;an~ 
vith the material and CUta included tn the February 16, 
1995 PCS dispos81 application as amended. 

~r.y major modification of the Condition8 of Approval or 
rcruthoriratlon to pllce waste wst r*ceiva the prior 
vritten approvd Of the Rcglonal Administrator. 

U.S. EPA, resew- the right to impose additional 
Conditions of AQPrOvd if the .Sency has rc8ron to 
believe th8C the Cell presents an unreasonable risk 00 
heaicb or tke en~iroment fro43 ?Q ar if U.S. EP.t issues 
new regularions or standards for issuing TSCA PC3 
approvais. 

Violations 0f any aPPlicable federal. State and local 
laws or regulations; failure CO comply with the tenas and 
Condrtions of Apprw~l heroin; failure of WDI to disclose 
a11 relewnc infmnation Or facts io th* Agency, 0: for 
any other reason which the Regional Administrator deems 
necessary Co protect public health and the onviromen:: 
may result in the SUSpension of ;ednation of rhis 
Approve 1. This Approval may also k‘.uapcnded or 
terminated bt any cinm ii the *histor$ oi envirOnmentrI 
civil violations Or CrimiMJ convictions rvid.n& a. 
pattern or practice Of noncomp LianCC thst demonstrates 
the appllcaats' ~willingncss or inability to aehieva and 
maintain compliance 4th the regulations. violation of 

33 

U 



Vi. 

VII. 

ViII. 

c 

the rp?rowl, TSCA. or the PCB r4gulatior.s m;ry l cbj~~r 
WI to civil or criminal miorcamexx action. 

WV: is rasJonsible for all actions 0-r any of its agents, 
assigns, l mployacs and contractors wher. :Case ac:Fons l re 
within the scop4 of opemting Or edsinl4cering the Cell 
4nd will 4ssum4 full rosponsjbility for compliance vith 
111 applicable Federal. State and local requlationq 
including. but not limited to. any advance or l mergancy 
nocifrcation and accident reporting requiremrnto. 

ti.S. EPA. reservea the riqhc for its employees or aqoncs 
to inspact the Cell urd mupport faciliciom at any 
reasonable eke. U-S. EPA 0180 ttserve8 Sll legal rights 
available under 411 8pplicable stawtas and rareions. 

AS chc owners and operrcor of @l8Scer Cc13 VI, Ford m-: 
wax are jointly and severably responsibie for coqlyins 
with a11 tezms and conditions of this Ap~rovrl: l ZC 
jointly and sevarably liable for l cy violation of 1s~ 
rrsclting from or aaaociacad with tiz4 opar4tion. closure 
l nd pose closure eara oi Mastar Call VI; and u4 jointly 
and sevuably responsible for the closure md poa~ 
closure care of Mascar Sail VI and cha flnenci~l 
assurance funding for the clasure and post closure czre 
of MaSCar Cell VI. 

Vardas V. Ad8 
Ro-FionaL Add 
IJ.S. Ewiron. + ntd Protection Agcncy- 
iiegion S 

3c 

. -  
^-. 

c- 
- -  



Mardr 18.1998 

Mr. Jim Smtth 
Amebn Waste servii. k. 
Dne Atnerkan Way 
wermll OH 444844sss 

Oear Mr. Smti 

AS a vaiwd aJstorner of the Environmental Quality Company, Inc. (EQ). we 910 
pk& to provide you with the folknhg inform&Ion. As of today. March 18. 
19!38. Wayne Dkpasal, Inc. (MIlXJ48080633) does not hove any Wroepnding 
Notix@) of Vtolation nor is the f&Uty a CERCLA site. At present. WDI Is in full 
complin~ with all Federal, B&& and local nguktl~m. 

The Environmental Qualii Comtxmy. hc. 

49369 Norrb I-94 Swricc Dtirc l Bcllcrillc. MI 4111 I 
nb-__ . . . .-_ ____ -.- -.- .-- . . . 



@ 
THE ENVIRONMENTAL QUALITY COMPANY ~ /’ 

Generator Approval Notification 
Customer:AMERICAN WASTE MGMT-OH 8 
Fax: (330) 858480 

March 30,1998 

THOMAS 1. BRENT 
NAVAL SURFACE WARFARE CENTER 
P.O. BOX 3 10 
CRANE VILLAGE, IN 47522 

This Generator Approval Notification acknowledges the acceptability of waste material(s) into the EQ 
environmental protection facility identified below and ensures that this facility has the appropriate 
permit(s) issued by federal and state regulatory agencies to properly transport, treat, and/or disposal of 
the waste material(s). 

EQ FACILITY: Wayne Disposal, Inc. (MID048090633) 
49350 North I-94 Service Drive, Belleville, Michigan 48111 

Approval Number 
032698PM 

The Approval(s) listed on the following page(s) are based upon information supplied to EQ by your 
company. The generator is ultimately responsible for the accuracy and completeness of the 
characterization information provided and other information that was provided during the technical 
approval process. The generator must notify the EQ Customer Satisfaction Department immediately 
upon knowledge of any changes to this information. 

The Approval(s) will expire on the date(s) noted on the following page(s). Any new Approvals 
obtained from EQ on future business will be valid for a period of one (1) year from the date of 
issuance. Within 60 days of the Approval Expiration Date, you will be notified of the requirements for 
recertification. Please contact our Scheduling Department at 1-800-TRKTRAC (875-8722) to 
coordinate delivery of your waste stream(s). 

If you have any questions, please call us toil free at 
I-SOO-KWALITY (592-5489) 

YOUR BUSINESS. OVRSOLVTIONS. A PRODUCTIVE PARTNERSHIPm 

49350 North 1.91 Srrvicc Drivt, Itrllevillc, Miebigm 48111 I-800-592-5489 
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4!4 THE ENVIRONMENTAL QUALITY COMPANY ~ 

Generator Approval Notification 
Customer:AMERIC’ WASTE MGMT-OH 8 
Fax: (330) 856-8480 

March 30,1998 

EQ FACILITY: AMERICAN WASTE MGMT-OH 8 

Approval Number: 
Generator Name: 
Waste Common Name: 
Generator EPA ID #: 
Primary Waste Code: 
Secondary Waste Code(s): 
Generator Comments: 

032698PM 
NAVAL SURFACE WARFARE. CENTER 
PCB CONTAMINATED SOIL 
IN5170023498 Approved Container: 
PCB 1 Approval Expires On: 
NONE 

TONS 
03126199 
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