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CREDITS

This report was originally prepared by Bay West under contract number
DACW41-95-D-0022, Task Order 0012 with the U.S Army Corps of
Engineers, Kansas City District (USACE,KCD). As required under that
contract, the report was written as a Final Report of work associated with
the installation of the alternate water supply between off-site wells and
distribution points, Former Fire Training Area - Marshall Army Airfield,
Fort Riley, Kansas. The work was performed as an interim removal action
for that site. Bay West prepared sections 2, 4, 5, 6, 7 and the appendices
of this report. To provide additional information for a Removal Action
Report, USACE, KCD edited and added additional information to the
sections prepared by Bay West and prepared sections 1, 3, 8 and 9.
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1.0 INTRODUCTION

1.1 PURPOSE

This Removal Action Report has been prepared to document an exposure control
removal action accomplished at Operable Unit 003, the Former Fire Training Area -
Marshall Army Airfield (FFTA-MAAF), Fort Riley, Kansas. The action was taken as an
interim measure to reduce the potential for human exposure to contaminated ground
water. An on-going Remedial Investigation/Feasibility Study will determine the final
remedy for this site. An evaluation of possible actions and a recommended action were
presented in the report entitled "Exposure Control Action Engineering Evaluation/Cost
Analysis for the Former Fire Training Area, Marshall Army Airfield, Fort Riley,
Kansas," dated December, 1997 (hereinafter referred to as the Exposure Control
EE/CA). This document was made available for public review during the period of
January 20, 1998 through February 21, 1998. The selection of the removal action to be
implemented was documented in the "Action Memorandum - Exposure Control - FFTA-
MAAF" dated March 16, 1998. The United States Army Corps of Engineers (USAEC),
Kansas City District (KCD) contracted with Bay West, Inc to prepare the plans and
specifications and perform the Removal Action (USACE contract No. DACW41-95-D-
022, Task Order 0012).

. 1.2 SITE BACKGROUND

1.2.1 Site Description
Fort Riley is located in central Kansas in Geary and Riley Counties as depicted in Figure
1-1. The FFTA is located along the MAAF northern boundary, approximately 1000 feet
from the northeast end of the airfield north-south runway (Figure 1-2). The FFTA-
MAAF burn pit is approximately 300 feet south of the Fort Riley reservation boundary.

1.2.2 Site History
The FFTA-MAAF was operated from the mid-1960s through 1984 to conduct fire-
training exercises (USAEHA, 1979 and USATHMA, 1984). During this period,,the
FFTA-MAAF burn pit consisted of a crushed stone pad (approximately 200 feet by 200
feet) with no subsurface liner. Flammable liquids were temporarily stored in drums near
the burn pit for use during training exercises.

During fire training exercises, flammable liquids were dumped into the burn pit, ignited,
then extinguished. The predominant fuels used for the fire training exercises were
petroleum hydrocarbons, including JP-4, diesel, and MOGAS (a generic term for motor
gasoline often used to refer to gasolines with lead alkyls, and gasoline). In August 1982,
reportedly 55 gallons of tetrachloroethene (PCE) were inadvertently poured into the fire
training pit. The next day it was pumped out of the pit and contained in 55-gallon drums.

1
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Hay was spread over any remaining liquid in the pit, and subsequently removed and

placed in drums. The drums were then properly disposed of.

1.2.2.1 Past and Current Land Uses
The area of the FFTA-MAAF is within the boundaries of the airfield and is separated

from the properties to the north by a levee and an 8-foot, continuous chain-link fence that

surrounds the airfield. The nearest airfield building is over 2000 feet to the southwest.

The FFTA-MAAF was operated from the mid-1960s through 1984 (USAEHA, 1979 and

USATHMA, 1984). No fire fighting training has been conducted at the FFTA-MAAF

since 1984.

Property use north of the FFTA-MAAF includes residential, agricultural, and commercial

(auto racing). In this area, private wells are located within approximately one-half mile

to the north" of the installation boundary. Four properties with a total of ten private wells

have been identified. These private wells are depicted on Figure 1-1 :

* Wells M-1 and N-I reportedly supply water to residences for domestic use.

* Wells F-I and F-2 are located at an abandoned trailer house. One of these wells is

reported to supply water for livestock.

* Wells R-1, R-2, R-3, and R-4 are located at the racetrack. Wells R-1 and R-2 are

used for utility reasons. Wells R-3 and R-4 are not used.

* Well I-1 is an irrigation well that was placed into service in the spring of 1994.

• Well B-1 is a domestic well located at a residence approximately 6000 feet

northeast of the FFTA near the edge of the river valley.

The property immediately north of the FFTA-MAAF has been used as an automobile

racetrack for standard and mini-sized automobiles since the early 1980s. A 1992 cursory

inspection of the speedway identified approximately fifty 55-gallon drums stored just

north o f the t rack (FFTA-MAAF SI, 1995). These d rums were subsequently scattered

throughout the area as a result of the July 1993 flooding of the area. A former driver at

the speedway indicated that blue drums located on the property were used for spectator

and crew trash (non-hazardous, solid waste) [FFTA-MIAAF SI, 1995]. The majority of

drums observed scattered at the speedway were blue, with some other black and yellow

drums. The former driver also indicated that some of the drums, not colored blue, were

used for the storage of fuel to be used by the racers. The exact contents of the yellow and

black drums is unknown. The drums containing fuel were reportedly stored in the center

of the speedway or in the vehicle maintenance pit area.

1.2.2.2 Regulatory History

Fort Riley was established in 1853 and has been owned and operated by the Department

of the Army (DA) since that time. E nvironmental investigations and sampling events

were performed at Fort Riley during the 1970s and 1980s. These investigations identified

4
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activities and facilities where hazardous substances had been released or had the potential
to be released to the environment. Potential sources of contamination included landfills;
printing, dry cleaning, and furniture shops; and pesticide storage facilities. On July 14,
1989, the United States Environmental Protection Agency (USEPA) proposed inclusion
of Fort Riley on the National Priorities List (NPL) pursuant to the Comprehensive
Environmental response, Compensation and Liability Act (CERCLA). USEPA inclusion
of the Site on the National Priorities List (NPL) was promulgated in August 1990. Fort
Riley is identified by USEPA as Comprehensive Environmental Response,
Compensation, and Liability Information System (CERCLIS) Site KS6214020756.

Effective June 1991, the DA entered into a Federal Facility Agreement (FFA) with the
State of Kansas Department of Health and Environment (KDHE) and USEPA Region VII
to address environmental pollution subject to the Resource Conservation and Recovery
Act (RCRA) and/or CERCLA (FFA, 1991). This agreement is also referred to as the
Interagency Agreement (TAG). Pursuant to the TAG, Fort Riley conducted an Installation
Wide S ite A ssessment (IWSA) i n 1 992 t o i dentify s ites having t he p otential t o release
hazardous substances to the environment. The IWSA identified the FFTA-MAAF as one
of the sites where releases of hazardous substances to the environment either have
occurred or were likely to have occurred (IWSA, 1992). Subsequent to the IWSA, site
investigations were planned for three groupings of sites. A Site Investigation (Si) for the
first group, the Sensitive-Receptor Lead Sites, was initiated in June 1993. The Sensitive-
Receptor Lead Sites were later incorporated into a second group, the High Priority' Sites.
The SI for the High Priority Sites was initiated in September 1993, and included the
FFTA-MAAF as one of the High Priority Sites (SIHPS, 1994). The remaining sites,
known as "Other Sites", identified in the IWSA as requiring further investigation, were
included in an SI initiated in March 1994 (SIOS, 1995).

SI results for the FFTA-MAAF Site indicated that concentrations of organic compounds
had been released to groundwater at concentrations exceeding federal and state drinking
water standards. The groundwater data indicated of the ten private wells downgradient of
the FFTA-MAAF three, R-1, R-2 and M-1, contained detectable concentrations of
Tetrachloroethylene (PCE), Trichloroethylene (TCE) and 1,2-Dichloroethylene (1,2-
DCE). The range of detections (minimum and maximum) recorded between October
1993 and the start of the EE/CA in August 1996 are summarized in Table 1-1. Based on
observed site conditions, .it was concluded that chemical exposure was possible through
ingestion or contact with groundwater and inhalation of vapors.

1.3 EE/CA BACKGROUND

Because of the identified potential threat, Fort Riley began the process of implementing
an interim action at F FTA-MAAF to c ontrol exposures of humans to the groundwater
containing Site-related compounds. The resulting Exposure Control Action Engineering
Evaluation/Cost Analysis (ECA,1997) recommended the installation of two new supply
wells within the aquifer in areas that had not been influenced by the groundwater plume.
These supply wells were designed to replace three existing private water wells designated
M-l, R-1 and R-2.

5
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Table 1-1
Range in Chemical Concentrations in Groundwater

October 1993 through August 1996

Well PCE ICE 1,2-DCE
MCL=5.Oug/1 MCL=5.0 ug/1 MCL=70 ug/1

M-1 <1.1 <0.6 <0.5- 19

R-1 29-330. 11-76 10-290

R-3 24-230 18-96 21-150
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2.0 CHRONOLOGY

The following is a chronology of events that led to the successful implementation of the

exposure control removal action at Operable Unit 003, FFTA-MAAF:

* 1996 - Fort Riley began the process of implementing a non-time critical removal

action at FFTA-MAAF to control exposure of humans to groundwater containing

site related compounds.

* December 1997. - The Exposure Control EE/CA Report is finalized.

* January 20 through February 21, 1998 - The Exposure Control EE/CA is
presented for public review and comment.

* March 16, 1998 - The Action Memorandum documenting the selected exposure
control action is finalized.

* April 22, 1998 - The Action Memorandum is signed by the Fort Riley Garrison
Commander.

* May 1998- Project activities suspended due to legal action taken by one of the
property owners against the U.S. Army. The property owner refused to grant
access to his property to install the alternate water supply.

* April 12, 2001 - A decision is rendered by the United States District Court for the
District of Kansas finding in favor of the plaintiff, Plaza Speedway, Inc.

* December 17, 2001- Representatives from Fort Riley, USACE and the contractor
meet with the owner of Plaza Speedway to determine site conditions and design
requirements for the alternate water supply.

* January 2, 2002- The contractor receives notice to proceed with the redesign of
the alternate water supply.

April 29, 2002- The contractor submits redesign documents to Fort Riley and
USACE with full. scale drawings, proposed equipment and materials.

* May 30, 2002 - The contractor submits final redesign submittals for'the project
incorporating all requested Fort Riley and USACE revisions and comments.

June 3, 2002 - The Department of Justice enters into a Settlement Agreement
with the owner of Plaza Speedway, Inc. to permit access to the property to install
the alternate water supply.

7.
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* June 6, 2002 - USACE approves the design.

* July 11, 2002- Bay West submits project Work Plan, Site Safety and Health Plan,
Sampling Analysis Plan, and Contractor Quality Control Plan.

" July 17, 2002 - Pre-Construction meeting and mobilization of field activities. Pre-

construction meeting held at the Ft. Riley USACE Resident Engineer's Offices.

* July 18, 2002 - Oct 18-2002- Field activities completed. Primary construction

activities completed on Aug 30, 2002. Final completion delayed until Flint Hills

Rural Electric Cooperative installed 3-phase - 480V power to the racetrack

replacement well on October 17, 2002.

" October 22, 2002- Final Inspection completed.

8
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3.0 REMOVAL ACTION SUMMARY

3.1 REMOVAL ACTION OBJECTIVES

The stated objective of this interim removal action as documented in the Action

Memorandum was to control exposure to contaminated groundwater in private wells

down gradient of the FFTA-MAAF. Because the cleanup of the contaminated
groundwater would require long-term remedial action and was being actively assessed by
Fort Riley under a CERCLA Remedial Investigation/Feasibility Study, the cleanup of
groundwater was not an objective of this interim removal action. This removal action
focused on control of point-of-use exposure and alternatives for preventing or controlling
the exposures that could occur through the use of contaminated wells.

Of the ten private wells located down gradient from the FFTA-MAAF, site investigations
revealed that that the use of groundwater from three wells (M l, R-land R-2) could result
in potential harmful exposure to hazardous substances. -The EE/CA focused on
evaluating methods to control exposure of users to groundwater from these wells. The
alternatives selected were designed to prevent harmful exposures to humans based on the

following exposure scenarios: water used for drinking and other ingestion (cooking);
water used for bathing and washing; and inhalation of vapors emitted from water.

3.2 ATTAINMENT OF REMOVAL ACTION OBJECTIVES

The selected removal action achieved the objectives by implementing three actions to

insure that humans are not exposed to the contaminated groundwater. First, wells M1,
R-1 and R-2 were closed in a method approved by the Kansas Department of Health and
Environment. In addition, although not used and not impacted by the groundwater
contamination, wells R-3 and R-4 which are in close proximity to the contaminated
groundwater were also closed to prevent their potential use in the future. The closure of
these well insured that an individual unaware of the groundwater contamination could not
be exposed to it. Second, two new wells were installed at a safe distance from the

contaminated groundwater to replace the wells which were closed. Analysis of samples
from those wells as reported in Section 5 of this report verified that the water was below
all Clean Water Act Maximum Contaminant Levels (MCLs). This insures that current
users of the new wells are not exposed to the groundwater contamination. Third, Fort
Riley is committed to continue sampling these wells on at last an annual basis for a
period of 10 years. If a well becomes contaminated, the Army will provide a alternative
water supply to replace that well. This insures that future users of the new wells will not
be exposed to the contaminated groundwater.

9
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4.0 CONSTRUCTION ACTIVITIES

4.1 MOBILIZATION

Project on site activities commenced on July 17, 2002, following the Pre-Construction
Meeting. On site personnel staged the Bay West equipment trailer and project

equipment, surveyed and staked the water pipeline run, truck water fill station location,
two replacement water well locations, and the location of the hydropneumatic tank

building. On site personnel also oversaw the delivery of required construction materials

including High Density Polyethylene (HDPE) piping, lumber, vaults, and pipe fittings.

Project personnel were briefed on required project activities such as health and safety

requirements and reporting protocols. City construction and craft permits were obtained

from Junction City during mobilization activities. Perrnits were posted at the site

equipment trailer. Excavation and compaction equipment were received from Hertz

Rental and RSC Inc. on July 22, 2002. Mobilization activities were completed on July
22, 2002.

4.2 TRENCHING, PIPE, AND WELL INSTALLATION

Trenching activities commenced on July 23, 2002 with the excavation of a test pit for

performance of a Proctor Test and grading and form setting for the concrete pad at the
Truck Water Fill Station. Field activities and dates are summarized below:

0 7/24/02 - excavated 200 feet of pipeline trench at the racetrack parking lot area in
the vicinity of the racetrack replacement well. The support structure for the 3-inch
diameter piping of the truck water fill station was constructed of 6-inch by 6-inch
cedar posts and set in concrete in a 4 foot deep, post hole. The pit for the vault for
the piping connections at the parking lot area concession stand and restrooms was
excavated.

* 7/25/02- Subcontractor J&K Construction tried unsuccessfully to perform a
horizontal boring under the dirt race track surface. It became apparent after
several attempts that the horizontal boring could not be kept open due to caving
sands. A slurry mix was unsuccessfully tried to keep the boring open but this
proved unsuccessful as well.

* 7/29/02- Excavated and prepared 265 feet of trench in racetrack parking area in
the vicinity of the concession stand building. Encountered septic lines and
discontinued trenching activities until USACE made determination as to where to
relocate / reposition the pipe run.

a 7/30/02- Excavated and prepared 175 feet of trench in the parking lot area of the
racetrack facility. Completed forming concrete pad for building to be built to
house the 528-gallon hydro-pneumatic tank located adjacent to the concession

10
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stand in the racetrack pit area. Excavated 350 foot trench run from installed vault
in pit area to water truck fill station.

Initiated discussions with USACE Resident Engineer's Office representatives to
allow for utilizing a Ditch Witch to trench 70 feet across the dirt racetrack surface
as a modification to scope of work. It was decided that the USACE would submit
a written request to the property owner to allow for this type of excavation across
the racetrack surface. Layne Western, subcontracted water well installer arrives
on site to begin pilot borings for the racetrack replacement well and the M-1
replacement well. Drill rig completes pilot hole at the racetrack replacement well
to a depth of 72.5 feet. Last split spoon soil sample collected at a depth of 60 feet
due to encountering phreatic zone. Water sample collected and submitted for
VOC analysis by EPA Method 8260. 24-hour turn-around time was requested.

Layne Western drilling team advanced pilot well at M-1 replacement well
location to a depth of 61.5 feet Water sample collected and submitted for VOC
analysis by EPA Method 8260. 24-hour turn-around time was requested.

* 7/31/02- E xcavated and prepared 3 00 feet o f t rench i n upper p art o f racetrack.
140 feet of HDPE pipe welded and placed in trench. 7 cubic yards of Portland
Cement delivered on site and placed in the 10'x 10' building pad and 10'x 20'
water truck fill pad. Sample. collected of concrete delivered and submitted to Kaw
Valley Engineering for 28-day compression test.

, 8/1/02- All 4-inch HDPE piping welded and placed in trench. Installed 2-inch
HDPE piping in racetrack pit area. Trenches were back filled and soil compaction
completed in 6-inch lifts. Compaction test performed as required. Initiated well
abandonment activities for existing wells R2 and R3.

* 8/2/02- Received official authorization from the owner of the racetrack to
excavate across the racetrack. Completed compaction of pipe nin from racetrack

pit area to water truck fill station. Compaction test indicates 96.1 % density.
Electricians subcontracted to repair 3 sets of buried electrical lines located
between pit area restroom and racetrack oval. Lines damaged during excavation
of trench for water truck fill station line. Additional 2 feet of fill added to correct
surface grade in parking lot area of racetrack near the racetrack replacement well.

* 8/5/02- Installed plumbing fittings for water line installed to supply water to
concession stand b uilding 1 ocated in racetrack p arking area. E lectrical conduit
installed for pipe run in this location.

.8/6/02- Tee installed on 4-inch HDPE line for water supply to racetrack parking
area concession stand. Construction activities initiated for hydropneumatic tank
building.
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0 8/7/02- Backfilled upper portion of trench in racetrack parking area. Performed
preliminary pressure test on the installed 4-inch HDPE primary water line.

Pressure in water line remained constant at 98 PSI for over 3 hours. USACE Ft.

Riley Resident Engineer's Technical Representative approved test results. Larson

Construction subcontracted to trench with Ditch Witch across dirt racetrack for

installation of 4-inch water line. Trench prepared for installation of 4-inch HDPE

pipe. Piping connected to the recently placed 4-inch water line to complete

installation of the primary 4-inch water line of new distribution system.

0 8/8/02- Excavated and prepared water line trench from M-1 replacement well to

trailer home and machine shop. 1.5 - inch HDPE pipe welded and placed for M-1

replacement well pipe run in trench.

* 8/9/02- Installed electrical conduit per Junction City Building Code and installed
locator tape in trench run per project plans. Trench backfilled utilizing 6-inch lifts

with compaction at each lift interval.

0 8/12/02- Completed backfilling and compaction of M-1 replacement well

trench/pipe run. Additional lumber delivered for construction of hydropneumatic
tank building.

* 8/13/02- Continue construction of hydropneumatic tank building. Site activities
shut down in afternoon due to thunderstorm activity.

* 8/14/02- Flushed M-1 water distribution system line with potable water. Installed
pipe hangers on wood support system for water truck fill station piping.
Continued construction of building for hydropneumatic tank.

8/15/02- Completed framing for hydropneumatic tank building. Performed
additional grading over backfilled trench areas.

* 8/16/02- Completed construction of hydropneumatic tank building with exception
of painting exterior cedar panels/siding. Completed pressure test on racetrack

replacement well water distribution line. Pressure held at 100 psi. for over 2
hours. U SACE o versaw pressure t est. F ield c rew d emobilized from s ite d ue t o
delay in Layne Western returning to site to install replacement water wells and
delay in Flint Hills Energy in delivering 3-phase 480 V power lines to racetrack
replacement well location as scheduled.

* 8/17/02 - 8/27/02. No on site project activities completed due to delay in Layne
Western in returning to install replacement wells and completing well

abandonments. On 8 /23/02, Bay West Kansas City Office Manager and Bay
West Site Supervisor met with USACE Ft Riley Resident Engineer's Office
representative on site to perform site walk to review completed construction
activities to date. No issues noted for completed activities. It was discovered at
this time that the water line that was expected to provide water to the racetrack
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Grandstand Area terminated approximately 6 feet from the existing vault box.
Based on this discovery and differing site condition a change order was requested
to install an additional 250 feet of 2-inch water line.

8/28/02- Installation of upper valve box at racetrack parking area concession
stand is completed with final compaction of soil around vault. Layne W estern
returns to site and commences drilling racetrack replacement well.

8/29/02- Racetrack replacement well completed with exception of installation of
concrete pad and well controls. Drill rig mobilized to M-1 replacement well
location and well drilling initiated.

8/30/02- M-1 replacement well completed with installation of concrete pad and
well controls. Well tests performed on the two replacement wells as preliminary
characterization testing prior to performing pump tests.

* 9/3/02- Layne Western performs well development and pump test of racetrack
replacement well. Subcontracted electricians connect M-1 replacement well to
electrical meter.

* 9/4/02- Pump test of M-1 replacement well completed. Final grouting of M-l and
racetrack replacement wells completed. Water distribution system at the M-1'
replacement well nearly complete. Water supply line connected to new
hydropneumatic tank in Machine Shop at M-l replacement well.

e 9/5/02- Layne Western performs disinfection of both replacement wells utilizing

Calcium Hypochlorite. Merrill pitless adapters installed on both replacement
wells. Water samples collected from both wells for volatile organic compound
analysis by EPA Method 8260.

* 9/6/02- Permanent well pumps installed in replacement wells. A Goulds Pumps.
Inc. Model 5THC, 4-inch, 5 stage, 3-phase, 15 hp, 235 GPM submersible pump
was installed in the racetrack replacement well. A Goulds Pumps Inc. Model
10GS, 60 Hz, 4 inch, /4 hp, 10 GPM submersible pump was installed in the M-1
replacement well. Detailed well information and equipment specifications are
included in Appendix 1 of this report.

Completed applying first coat of paint to 528-gallon hydropneumatic tank
building.

* 9/9/02- Performed pressure test on 1.5-inch water line on completed M-1
replacement well water system at the More property. Water line held at 100 psi
for over 2 hours. Test witnessed by USACE. Final connections and inspection
performed by Connell Plumbing Inc. County building inspector passed system
based on local building code requirements.
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0 9/10/02- M-1 replacement well and distribution system allowed to pump several
hours to flush disinfectant from system

* 9/11/02- Repaired fence on the M-1 property. Fence section was removed earlier
during trenching operations to allow access to property for well abandonment and
trench excavation. Completed the final trim work on 528-gallon hydropneumatic
tank building. Unable to complete flushing of M-1 distribution system as electric
power was cut off by Flint Hills Energy so they could install 3 phase power lines
to the racetrack replacement well.

* 9/12/02- Layne Western initiates well abandonment activities of existing wells R-
1, R-4, and M-1 per KDHE requirements for in-place abandonment. Well casings
were cut off 3 feet below grade and grouted in place. M-1 replacement well was
sampled for lead per EPA Method 6010B and total fecal coliform per EPA
Method 9133. A sample was also collected for volatile organic analysis and
submitted for EPA Method 8260 analysis. This sample was recollected as the
previous sample collected on 9/5/02 was not usable because holding times were
exceeded due to the failure of Federal Express to deliver the sample priority
overnight as subcontracted.

* 9/13/02- Completed abandonment of existing well R-1. Applied second coat of
white paint to exterior of 528-gallon hydropneumatic tank building.

* 9/16/02 - 9/22/02 - Demobilized from site. W aiting for Flint Hills Energy to
complete installation of 3-phase power. line to the racetrack replacement well.

0 9/23/02- Remobilized to site and initiated trenching and installation of additional
250 feet of HDPE water line to grandstand concession and restroom area. The
new line was tied into the vault box at the pit area concession stand. Layne
Western completed well abandonment for existing well R-2, R-3, R-4, and M-1
(More Trailer Home) per KDHE well plugging and abandonment requirements.

* 9/24/02- Continued installation of 250 feet of HDPE water line to grandstand
concession and restroom area.

* 9/25/02- Completed installation of 250 feet of HDPE water line to grandstand
concession and restroom area. Pressure test completed on entire racetrack water
distribution system from racetrack replacement well to new lines servicing the
parking area concession stand and restrooms, the pit area concession stand and
restrooms, the truck water fill station, the 528-gallon hydropneumatic tank, and
the grandstand area concession stand and restroom area. Pressure test was
successful with water lines holding 100 psi for over 2 hours. Pressure test
witnessed by USACE representative.

14
Removal Action Report April 10, 2003



* 9/26/02- Plumbing subcontractor, Connell Plumbing completed final connections
to water lines at the Plaza Raceway. Junction City building inspectors inspect and
approve connections and grant permission to backfill remaining open excavations.

/

0 9/27/02- Concrete pad at racetrack replacement well completed. Compaction
tests over excavated areas across racetrack conducted. 90% + density achieved.
Ft Riley Directorate of Environment and Safety representative visited site to
inspect well abandonments. Demobilize equipment from site. Final connections
to the racetrack replacement well can not be completed until Flint Hills Energy
completes installation of 3 phase power line and 480 V transformers at site.

* 9/28/02-10/6/02 No work performed.

* 10/7/02- Received notification from Flint Hills Energy that 3 phase electrical
power has been installed, the power meter installed and activated.

* 10/10/02 - Bay West Site Supervisor returns to site to perform final well
connections at the racetrack replacement well and turn on system to allow the
water system to purge disinfectant and sediment from water lines. It was learned
at this time that Flint Hills Enegy had installed 240 V transformers instead of the
required 480 V transformers needed to power the 15 hp well pump. Flint Hills
Energy notified as well as USACE project personnel.

O 10/17/02- Flint Hills Energy installs correct transformers.

* 10/18/02- Layne Western, and Davis Electric arrive on site and perform final
electrical connections and adjustment of well pump. Pump allowed to run for
several hours to purge system of any sediment and well disinfectant.

* 10/22/02- Bay West Site Supervisor arrives on site to collect samples from the
racetrack replacement well. Samples collected and submitted for volatile organic
analysis and submitted for EPA Method 8260 analysis, for lead per EPA Method
6010B, and total fecal coliform per EPA Method 9133. Final Inspection of the
site completed with inspector from USACE Ft. Riley Resident Engineer's Office.
No deficiencies were noted. Final site demobilization completed.

Note: Project activities performed during August 2002 completed in extreme heat
conditions with daily temperatures exceeding 95 degrees Farenheit with several days
exceeding 100 degrees Farenheit. Drought conditions necessitated that potable water be
brought to the site via water tank trucks to add moisture to backfill material in order to
compact backfill to required densities.
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5.0 QUALITY ASSURANCE/QUALITY CONTROL

5.1 PROJECT PLANS

As required by the scope of work for this project, the contractor developed and submitted
for Fort Riley and USACE review and approval, four plans to ensure the quality and
safety of the work performed. The Project Work Plan (WP, 2002) outlined all
requirements for the installation and testing of the water distribution system. The Site
Safety and Health Plan (SSHP, 2002) defined criteria to ensure a safe and healthy work
environment. The Sampling and Analysis Plan (SAP, 2002) provided information and
guidance to field and laboratory personnel concerning the acquisition of chemical data
during sampling and analysis activities. The Contractor Quality Control Plan (CQCP,
2002) established the project quality control system to ensure that all activities conformed
to the project specifications.

5.2 CONSTRUCTION QUALITY CONTROL IMPLEMENTATION

5.2.1 Water Line Pressure Testing

All installed water lines comprising the newly installed well water distribution network
for the two replacement wells were pressure tested at approximately 100 psi. All tested
lines held pressure without any variation in pressure for over 2 hours. All pressure tests
were witnessed by the USACE Ft. Riley Resident Engineer's Office technical
representative. Testing requirements as outlined by CP Chem Performance Pipe,
manufacturer of the HDPE piping were followed. Details regarding testing are included
in Appendix 1. Each pressure test required that each line be filled with potable water and
then connected to an air compressor. The line was then placed under 100 psi for a period
of at least two hours. A pressure gauge was observed during this test period for loss of
line pressure. Line pressure during all tests held at 98 and 100 psi indicating no pressure
leaks in the installed HDPE lines. Pressure tests are summarized as:

Date of Test I Water Line Tested Results
8/7/02 Initial test of main 4-inch 98 PSI 3+ hours

water line from racetrack
replacement well to
racetrack pit area.

8/16/02 Second test of main 4-inch 100 PSI 2+ hours
water line from racetrack
replacement well

9/9/02 M-1 replacement well 100 PSI 2+ hours
distribution system

9/25/02 Test of additional 250-feet 100 PSI 2+ hours
of racetrack distribution
system and entire racetrack
water distribution system.
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5.2.2 Pump Tests: Racetrack Replacement Well and M-1 Replacement Well

A pump test was completed on the racetrack replacement well on September 4, 2002. The
well was pumped at a rate of 261 gallons per minute for 240 minutes with a recorded
draw down of 2 inches. The well recovered within a 5 minute period after cessation of
pumping the well.

The M-l replacement well was pump tested on September 3, 2002. The well was pumped
at a constant rate of 50 gallons per minute for 240 minutes with a recorded draw down
0.25 inches. The well recovered within 5 minutes after cessation of pumping the well.

Complete well data is included in Appendix 4 of this report.

5.2.3 Concrete Testing

A sample was collected of the concrete delivered on site for construction of the water
truck fill station pad and the slab foundation and vault for the hydropneumatic tank
building. The concrete sample was collected by Kaw Valley Engineering for testing.
Results for compressive strength of the collected concrete cylinder per ASTM Methods
C31, C39, C1064, C78, C143, C138, C231, C172, and C617 are summarized as:

Specimen # Date Made Date Tested. Date to Lab Age Unit Strength
(days) PSI

7-31-A 7/31/02 8/7/02 8/1/02 7 3212.
7-31-B 7/31/02 8/28/02 8/1/02 28 4206
7-31-C 7/31/02 8/28/02 8/1/02 28 4191

A compressive strength of 4000 PSI at a 28-day cure period was achieved as required for
the material used on site.

5.3 CHEMICAL DATA QUALITY CONTROL IMPLEMENTATION

5.3.1 July 30, 2002 Sampling Event

The racetrack replacement well was sampled as part of the initial well installation activity
to insure that the selected well location was in a contaminant free area and produced a
suitable potable water supply. The sample collected and designated as "Well R-I" was
free from the target VOCs per EPA Method 8260B with all target analytes being below
method detection limits.

A water sample was also collected from the M-1 replacement well with the same intent to
insure that the selected replacement well location would provide a potable water supply.
The sample designated as "Well M-I" was free from the target volatile organic
compounds per EPA Method 8260B as was the case for sample "Well R-I".
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The complete analytical results are included as Appendix 3 of this report and are
summarized in Tables -1 and 2.

5.3.2 September 12, 2002 Sampling Event

The M-1 Replacement well was brought on line on September 3, 2002 and connected to
the existing plumbing connections at the Machine Shed and Trailer at this property. The
system was then disinfected per KDHE requirements. It should be noted that the property

owner had installed a new hydropneumatic tank prior to connecting his water system to

the new well. Samples were originally collected on September 5, 2002 after completion
of the disinfection process. Due to exceedence of the required holding times for VOC
analysis and the samples arriving at the subcontracted lab at temperatures in excess of the
required 4 degrees Celsius these samples were discarded. Federal Express failed to
deliver the samples on time. Samples were re-collected and submitted for VOC, Lead,
and fecal coliform analysis on September 12, 2002. Complete analytical results are
included as Appendix 3 and are also summarized in Tables 1 and 2.

Volatile Organic Analysis

Analytical results indicated the presence of three volatile organic compounds:
Bromodichloromethane at a concentration of 0.0014 mg/I, Chloroform at a concentration
of 0.067 mgI1 and 2-Butanone (MEK) at a concentration of 0.26 mg/I. The
concentrations of the VOCs detected did not exceed their established Maximum
Contaminant Level (MCL) per promulgated drinking water standards.

* The presence of these compounds are attributed to residual compounds from
Hypochlorite which was used to disinfect the new well and from the solvent used by the
property owner's subcontracted plumber to install PVC piping for the new
hydropneumatic tank. It is anticipated that these compounds will be rapidly flushed from
the water supply system. It should be noted that the resident of the trailer home supplied
by the M-1 Replacement well consumes bottled water and uses the well water for
cleaning and bathing.

Lead

Water samples were collected from the trailer kitchen sink and bathroom sink and
analyzed for l ead. A nalytical results indicated l ead l evels from the kitchen's ink w ere
0.012 mg/I and 0.013 mg/I. for the bathroom sink. Lead levels detected were below the
MCL for lead of 0.015 mg/l.

Fecal Coliform

A water sample was collected from the kitchen sink faucet of the trailer home on
September 12, 2002 and submitted for fecal coliform analysis. Analytical results
indicated the value was below the method detection limit of 1.0 coliform bacteria/100 ml.
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5.3.3 October 22, 2002 Sampling Event

Final samples from the racetrack replacement well were collected on October 22, 2002.

Eight samples were collected from the pit area concession stand and restrooms as

representative samples of the water quality from the racetrack replacement well and

distribution system. Samples were collected from this location in the distribution system

because it was the only racetrack facility with -plumbing fixtures in operational order.

Toluene was detected in sample RM-W at a concentration of 0.20 mg/l. Toluene was also

observed in the duplicate sample of RM-W at a concentration of 0.011mg/l. These

toluene levels are below the established MCL for toluene of 1 mg/l. The occurrence of

this contaminant may be attributed to laboratory contamination of the samples or a

residual volatile organic compound introduced during well completion activities.

Chloroform was detected in the duplicate sample RM-W at a concentration of 0.0050

mg/l. This concentration is below the established MCL for chloroform of 0.10 mg/l. The

presence of chloroform in this sample is attributed to the disinfection process of the

racetrack replacement well.

Benzene was detected in the trip blank prepared by the subcontracted laboratory,
Environmental Services Inc. The presence of benzene in this sample is attributed to its

introduction to the sample during preparation of the trip blank by the lab.

Lead or coliform bacteria were not detected in any of the samples collected.
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Table 1: Summary of Detected Analytes in M-1 Replacement Wells

Sample ....and Detected Analyte Concen trationiIL i iom men ts

Sample DateeD.. .. ..:.--" ... ' '.

Well M-1 / No reported VOCs Water samples submitted for

7/30/02 analysis by EPA Method
8260B. No concentrations
reported.

Trailer Kitchen Bromodichloromethane 0.0014 mg/l 0. 10 mg/l By product of drinking
Faucet. M-1 003/ water disinfection

9/12/02
Chloroform 0.067 mg/l 0. 10 mg/l By product of drinking

water disinfection

2-butanone (MEK) 0.26 mg/l None listed Attributed to use of MEK as
solvent for preparation of
gluing PVC piping at
hydropneumatic tank.

Trailer Kitchen Bromodichloromethane 0.0014 mg/I 0.10 mg/i By product of drinking

Faucet M-1 003 water disinfection

Dup / 9/12/02
Chloroform 0.066 mg/I 0.10 mg/i By product of drinking

water disinfection

2-butanone (MEK) 0.26 mg/l None listed Attributed to use of MEK as
solvent for preparation of
gluing PVC piping at
hydropneumatic tank.

Trailer Kitchen Lead (Pb) 0.012 mo/i 0.015 mg/i Due to corrosion of

9/12/02 household plumbing

Trailer Kitchen Lead (Pb) 0.010 mg/l 0.015 mg/l Due to corrosion of

Duplicate 9/12/02 household plumbing

Trailer Bath Sink Lead (Pb) 0.013 mg/i 0.015 mg/i Due to corrosion of

Faucet 9/12/02 household plumbing

Trailer Bath Sink Lead (Pb) 0.010 mg/i 0.015 mg/l Due to corrosion of

Faucet Duplicate household plumbing
9/12/02
M-1 Trailer Coliform BDL of 1.0 5.0% Coliforms are naturally
Kitchen Faucet coliform present in the environment.

bacteria/100 ml Not a health threat in itself it
(1%) is used to indicate whether

other harmful bacteria may
be present.
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Table 2: Summary of Detected Analytes in Racetrack Replacement Well

Saple lID- ad Detected, Analyte Concentration 7MCL C~m mnt~

Well R-1 / No reported VOCs Water samples submitted

7/30/02 for analysis by EPA Method
8260B. No concentrations
reported.

Racetrack Toluene 0.20 mg/l I mg/i Water samples submitted

Replacement Well for analysis by EPA Method

Pit Area RM-W 8260B. Potential lab

10/22/02 contaminate

Racetrack Chloroform 0.0050 mg/I 0.10 mg/i By product of drinking

Replacement Well water disinfection

Pit Area RM-W
Duplicate
10/22/02
Racetrack Toluene 0.011 mg/I 1 mg/i Water samples submitted

Replacement Well for analysis by EPA Method

Pit Area RM-W 8260B. Potential lab

Duplicate contaminate

10/22/02
Racetrack Benzene 0.0014 mg/I 0.005 mg/l Lab Contaminant

Replacement Well
Pit Area

zTb7pBlank
10/22/02
Racetrack Lead (Pb) .BDL 0.015 mg/1 Detection Limit 0.0050 mg/l

Replacement Well
Pit Area
RM-E
10/22/02
Racetrack Lead (Pb) BDL 0.015 mg/I Detection Limit 0.0050 mg/I

Replacement Well
Pit Area
RM-E Duplicate
10/22/02
Racetrack Lead (Pb) BDL 0.0 15 mg/i Detection Limit 0.0050 mg/i

Replacement Well
Pit Area
RM-W
10/22/02
Racetrack Coliform BDL of 1.0 5.0% Coliforms are naturally

Replacement Well coliform present in the environment.

Pit Area bacteria/100 ml Not a health threat in itself it

RM-W (1%) is used to indicate whether

10/22/02 other harmful bacteria may
be present.

BDL=Below Detection Limit
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Summary of Results

The analytical results for lead from water samples collected at the trailer home kitchen
faucet are below EPA action levels. Under EPA Drinking Water Standards, lead is
regulated by a Treatment Technique that requires systems to control corrosiveness of
their water. If more than 10% of tap water samples exceed the action level (lead =

0.015mg/I), water systems must take additional steps. The lead levels identified during
this sampling effort indicate the source may be due to corrosion of the household
plumbing system (i.e. solder in existing piping system). Lead was not detected in
samples collected from the racetrack replacement well distribution system

Levels of chloroform and bromodichloromethane indicate that the source may be a by-
product of the drinking water disinfection process.

Levels of 2-Butanone indicate that the source may be directly attributed to the use of

PVC pipe cleaning solvent and PVC pipe adhesive used by the trailer home owners

subcontracted plumber in installing the new hydropneumatic tank and ancillary
equipment.

Toluene in samples collected from the racetrack replacement well distribution system
were below EPA Drinking Water Standards and may be attributed to well construction
activities or may be present due to laboratory contamination. Benzene noted in the trip
blank prepared in support of project QA/QC protocols is the result of laboratory
contamination.

It should be noted that the contaminants of concern identified for the FFTA-MAAF site
(PCE and its associated daughter products as identified in Table 1-1) were not detected
and overall the water meets all federal and state drinking water quality standards. These
results support the conclusion that the removal action objectives were met by this action
and annual monitoring will serve as the basis for future evaluations of the long term
success in meeting those objectives.
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6.0 INSTALLED EQUIPMENT

Primary prices of equipment used in the installation of the Alternate Water Supply are
summarized below. Detailed equipment specifications are provided in Appendix 1 of this
report.

e John Woods/Reintjes & Hiter hydropneumatic tank. ASME bag type
hydropneumatic tank, 528 gallon capacity, maximum operating pressure 125
psi. Field set at 80 psi, FDA approved for potable systems.

e Goulds Pumps and Franklin Electric Motors

- Racetrack Replacement Well/460V, 3 phase power rated at 250 GPM, 4-
inch submersible pump equipped with 15 HP Franklin electric motor.

- M- 1 Replacement Well/230V, single phase power rated at 10 GPM. 4-inch
submersible pump equipped with Franklin electric motor rated at 3/4 HP.

CP Chem Performance Pipe. High Density Polyethylene Piping (HDPE) for water
distribution and transmission. Piping sizes included 4-inch diameter. 2-inch
diameter, and 1.5 inch diameter piping. Piping FDA and NSF approved for
potable water supply.

Siemens Well Pump Controllers- Heavy duty pump controllers class 87 fusible
pump panels.

0
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7.0 FINAL INSPECTION

The final inspection of the alternate water supply system was conducted on October 22,
2002. The final inspection was attended by the Bay West Site Supervisor and the project
engineer from the USACE Ft. Riley Resident Engineer's Office. Inspected items included
all pipe run locations to check for settling, installed wells, well controls, hydropneumatic
tank and building, water truck fill station, abandoned well locations, newly installed
power lines and transformers, water line connections to the five racetrack areas: parking
area concessions and restrooms, pit area restrooms and concession, hydropneumatic tank,
water truck fill station, and the Grandstand concession and restroom area. In addition the

distribution system connections installed at the M-1 property were inspected. The
installed water distribution produced good quality potable water at adequate pressures to
service all areas.

Work performed and the water systems installed by Bay West were certified by the
USACE project engineer as acceptable.

In addition, the Bay West Site Supervisor met with the residents of the M-l property and
the owner of the Plaza Raceway to review operation of the water wells and routine
Operation and Maintenance of the system. The Plaza Raceway owner w as briefed on
winterization of the water distribution system.

0
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8.0 SUMMARY OF PROJECT COSTS

Prepare EE/CA and Action Memorandum $142,123

PREPARE PLANS AND SPECIFICATIONS $31,603

Prepare Project Plans and Final Report $22,102

Install Two New Wells and Close Five Wells $163,705

Install Water Distribution Piping $83,157

TOTAL PROJECT COST $442,690

0
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AM, Action Memorandum, Exposure Control, Former Fire Training Area Marshall
Army Airfield, Fort Riley, Kansas, March 16, 1998.

CQCP, Contractor Quality Control Plan for the Water Distribution System between Off-
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Distribution Points, Former Fire Training Area at Marshall Army Airfield, Fort Riley
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Appendix 1: Equipment Specifications and Warranties

* John Woods Hydropneumatic Tank
" Merrill Pitless Adapter

" Gould Pumps
* CP CHEM Performance Pipe
* Franklin Electrical Motors

" Siemens Pump Controllers
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ASMEHydro-pneumatic Tanks (158 - 528 gallon)

FORM NO. 616
;" Type I Series June 1, 1999

ASME Bag Type Hydro-Pneumatilc Tank

Specifications
MISSION ueNNETOW - Type Design & Construction: ASME Section VIII Division I. "* Maximum Worldng Pressure: 125 PSI

FtuisTOl 0iUPLO * Maximum Operating Temperature: 1602 F
ENGINEERING & Factory Precharge: 12 PSI - Adjustable In the field
EX P ER TI SE 1. REF to a maximum of 80 PSI. -For higher precharge

pressure - Consull factory..
E OUR Finish: Gray Primer

~V PEOPLE
--.... TANKS & For Vertical Installalion Only

PRESSURE * Full Coupling Added to Protect Charging Valve
VESSELS AS d Applications
NIO L)U LAR For use in hydrpneumatic applicationsSYrSTEMS, ,--. ----

owi" Npr v WIk PLUG * FDA approved potable material
RECUIRED FOR MAMJFACnUMING

A& CONTACT US ONLY 00 "ot=uTILE FRnNG. " For sizing lank - please refer to Technical Bulletin 002.w, .00 NOT REGMOvE PL.UG.
-. OT- R For hydronic expansion and non-potable hydro-pneumratic

' LE applications, use JBER Series - Specification Sheet 615.
4 , * For higher temperature potable hydro-pneumatic lank, use

JWTA Series - Specification Sheet 699B.

Part Tank Capacity DMameter Height NPT Eat Ship WL
0 N Gallon Utrs Inches Inches Inc Lbs.

JBPR.22-01 1 158 600 30 58 1 1J2 375
JBPR-22-012 211 800 30 76 1 1P2 447
JBPR-22.013 264 1,000 36 67 2 S51
JBPR-22-014 317 1.200 36 78 142 2 615
JBPR-22-015 370 1.400 36 91 2 694

JBPR-22-016 422 1,600 48 63 1/2 2 1,098

JBPR-22-017 528 2.000 48 77 114 2 1,239

Features Ontions



The.' /ood Company: ASME Hydro-pneumatic Tanks (158 - 5' lion) I oft3

* Full Volume Flexible Elastomer Bag 6 Higher Working Pressures
* Bag Easily Replaceable a Stainless Steel Wetted Parts
a Water and Air Separation Eliminates Corrosion * Seismic Mounting Clips
* Eliminates Water Logging o California Code Sight Glass
- Smaller Tank Saves Space & Installation Costs * Special Exterior Finish
* Carbon Steel Construction a Special Design lor Precharge Requirements Higher than 80 PSI
- Bag Design Tested to 60,000 Cycles e For Options Specifications and Pricing: Consult Factory

9 Horizonal Models Available

Refer to Technical Bulletin 002 to determine drawdown capacities for different system operting conditions.
All sizes normnally In stock for prompt shipment.
For smaller stock sies refer to JAPR Series - Specification Shet 621.
For pricing refer to Form 716.

FORM NO. 635

ASME Bottom Outlet Hydra-Pneumatic Tank June 1. 1999

2' NPTW.PLUO ACC"S5 COVw

SMANDAR3 ON t;- STMAARD ON4 ?03 GALLONS8 & L4RGMA
I I I u ri.6 GL FO-NONA. aN 120 THRU 65: OALLONS Speoifications

2" SHRAER HARONO ALV Type Design & Construction: ASME Section Vill Division 1
U Available Woridng Pressure. 125 PSI/200/250

--" • Maximum Operating Temperature: 140 F

LIFTING LUG * Factory Precharga: 12 PSI -Adjustable

in the field to a maximum of So PSI. For higher
precharge pressure - consult factory."Finish: Gray Primer, i I For Vertical Inslallatlon Only

,- it Is~dt IAsite syt WeightwAVou FInG I Conira Prierr Gal.Lr Inchen mm bici un b. K.

Applications NM-

. ---. .*.'.-.. - . .. . ... . -=; . -. ." J tf v v. ' ' €, .41 .s' I I'
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The rood Company: ASME Hydra-pneumatic Tanks (158 -5 d11on) 3oft3

*FDA approved potale amteral - - - ___

*For sizing tank -please refer to J0PR-2211 125 18 SO 00 30%58 X 6x 1467 1112 as 375 170
Technical! Bulletin 002. - -___- - -

JOPR42012 125 211 800 30z76 76D x1923 11-2 38 447 203

Features- - - ___- - - -

- FllVoumeFlxileElato egJOPR-22-13 125 204 1000 3618 7 915 X1595 2 so 551 250

-Bag Easily Replaceable JOP-2"1 125 317 1200 36X78 1*' OS~ 1866S 2 50 615 200
9 Water and Air Separation Elimiates Corrosion- - - ___- - - -

* Elimninates; Waler Logging JOPP-22015 125 370 1400 38X91 915X2302 2 50 GOA 315

Ca b n t elC gl t~ ci nJ0P,-2216 125 42 1600 48x 31~2 120 x 1 07 2 50 1098 486

OpiasJ0PR-322-17 125 528 2000 48Bx771!N 12Dx 1967 2 50 1239 563
- Stainless Steel Wetted Parts
- Braso System Connection JOP.22018 125 680 2506 48 x94 1220 x2397 2 50 15M00 82
- California Code Sight Glass - __ __

*Special Exterior Finish JOP~R-2-012 125 793 3013 48 ji 22 *22x3II0 2 50 1525 739
oOther Bladder Materials Available ___ ___

*Larger Size Available - Up To 3,000 Gallons JOPR.22.00 125 1056 40111 54 x 132 1368 X36 2 1i2 $3 230 1040

Horzonal esin Aailble[ -22-021 125 1320 S016 S4 x 151 1368 x 3840 2 112 8(;2579 1108
For pricing refer to Form 735. ___ -- - - -

Home I Ouri Mission I L isLoo I Engineering Expertise I Our People
Tanks & Pressure Vessels I Modular Systems IContact Us! Employment Disclaimer
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SUBMITTAL DATA

Date I'- ,Z: --C-z-

Submitted by: 0? 4 *,,-_

Project -- i________ ___

John Wood Product Number:

Special Instructions:

Architect

Engineer : 1 - - - - --

Contractor ,,_ -r. j,.

TYPICAL SPECIFICATION
Furnish and install as shown on plans a tangential air separation unit consisting of a steel tank

____ " diameter x "long.
The unit shall have " (NPT/flanged) tangential inlet and outlet connections.
A blowdown connection shall be provided to facilitate routine cleaning of the unit.
Unit must be constructed in accordance with ASME boiler and pressure vessel code and "U" stamped

for 150 PSIG design pressure.
Each air separator shall be John Wood product no, - or equal.

LIMITED WARRANTY
All noncode tanks and pre.mwtr vessels and ASME air recoivers manulactured by The John Wood Company (hereafter -Wood-)

are warranted to be tree trom defects in workmanship and material up to the time of initial Installation and lost only, unless some
other warranty Is pafliculady staled ot1 Wood's product specification or Wood's order acknowledgement document.

All ASME tanks and pressuro vessels (except air receivers aind bladder tanks) rnanufacturcd by Wood are warranted to 1)0 free
from defects in workmanship and material for a period of one year from the data ol Inslalltlion and test, unless some othor warranty
is parlicularily stated on Wood's product spocificalion or Wood's order acknowledgement document. All ASME Bladder Type tanks
manufactured by The John Wood Company are warranted to be Ire Irom defects in workmanship and material for a period of 12
months from the data of installaton and test, or 18 month. from the data of purchase, (from Wood) whichever occurs firt,

In the evorl of a claim under this limited warranty. Wood's obligation 6nd liability are strictly limited to the repair or replacement
(Wood shall determine which) of the product at Wood', plant In Valley Forge. Pennsylvania. and specifically does not include conse-
quen ial damages of any nort, loss of use or this product or the lacility in which it is instalcd, property damage, or personal injury.
All costs of renoval,. handling. transponalon to Wood and back to jobsitc, and re-instalkition ll be paid by purchaser.

This limited warranty is gvan 1 li.u ofl all other warrant's, expressed or implied, and applies only to the parson or business organization
to whom Wood zells this product, and no one el.",.

THE JOHN WOOD COMPANY
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You not only gat hthatest in
design and technology from GoluII,-. 
you get more than 100 years oi
pump manufacturing knov-hcv tha .
includes most oi the major innova-
tions in pump e-gineering and
materials. All our products Ieflect .h -
engineering design advances fom too
efficiency and head generation,

Our engineers ara specialists.
using computer assisted design and.
extensive test and research facili-ties. They develop the specifications
that guide our in-house pattern shop I .1.-
technicians in the development of
precision turbine pattern equipment.
The result is consistent casting .
accuracy, close tolerances, and
the quality needed to maintain
water passage shape and pump Our modern manufacturing facili-
efficiencies. ties assure dimensionally consistent,

high quality, fully machined parts,
produced on a volume basis to bring

A. .4 down costs, Every impeller is preci
' " sion balanced on a micro processor

balance analyzer. Goulds is one of
the largest manufacturers in the
turbine industry.

turbine pumps and submersibe and
centrifugal pumps.

We are committed to serice. We
offer ready availability of complete
pumps, repair parts and service.
We are continually improving and

. a anding our turbine products
w a, inuse, ok vith locations:,#,.,.: n as.

From design to pattern shop to
Goulds further controls the quaity foundry to manufacturing to ware-

of its products in its own foundries. housin-Goulds is a c-,pl-
Here the molding, core work and integrated producer. Ou.r networ of
Vitra-Glass enameling are cios*4 ,,-ine warshouses r. p . umc,-,
supervised for tight quality and same _- ice to YOU.
standards. o' ulrvice on ne ur-S

:R ,bcov! : F., C- r Z . U11 C1 r g d o F



Water Lubrication

1 Adjusting Nut
Permits exact impeller adjustment for
maximum performance.

2 Discharge Head
Heavy duty head provides maximum
accessibility to service packing box
assembly. Two piece head shaft is standard.

3 Prelube Connection
4 Column Adapter

Accepts threaded oi flanged column.
5 Adjusting Nipple

Threads directly into column adapter.
Headshaft stickup set exactly by threading
head on column as required.

6 Discharge Bowl Bearing
Bronze.

7 Discharge Bowl
Close grained cast iron.

8 Pump Shaft
Oversized high strength polished stainless2 steel.

9 Intermediate Bowls
3 , Close grained cast iron. Waterways glass

lined for maximum efficiency.
10 Impellers

Silicon bronze, designed for maximum
efficiency. Precision balanced for smooth
operation.

11 Intermediate Bowl Bearings
Bronze or rubber for long pump life under
any well conditions.

12 Lock Collets
Column Steel construction secures impeller to pump
Assembly shaft.

13 Sand Collar
_ __ -Accurately located at suction bowl bearing

to eliminate possible sand buildup.

14 Suction Bowl Bearing
Packing Box Assembly Bronze. Grease packed for long trouble-free life.

T H adsha~t 15 Tail Pipe or Strainer-Optional
Sroness Optional tail pipe cut to desired length for.....e. best suction conditions. Strainer provides
Bronze Packing Gland protectionfrom large solids.
Cast Iron Box

Throttle Bushing
.ur .cronze fcr te a '

.C Y.,,r . Q. acking iie.

4



m llrs CLOSE LINESHAFT
__ SEMI-OPEN CLED SHORT SET TURBINEIMPELLER HMPELLSE

a Capacities to 9000 GPM '2043 m3,h)
a Heads t 1 4^0 feet (427 riln

6. Design Flexibility
7 Goulds offers a wide variety of designOptional Long Lateral options to suit most any short set

Long lateral adjustment on some turbine applications.
models for maximum setting

9 capabilities.

8

VERTICAL HOLLOW
4 SHAFT OR SOLID

SHAFT MOTORS

.- /CAST IRON OR
FABRICATED
DISCHARGE HEAD

12 -Designed !or mcunting
* electric motor, right angle

or combination gear.
1, 

PACKED STUFFINGGlass Lined Bowls Box OR MECHANICAL14 Heavy duty Class 30 cast iron inter-
mediate bowls with standard feature THREADED ORof vitra-glass lined waterways for FLANGED COLUMN
maximum efficiency and wear protection. ASSEMBULES

With bronze or cast iron
bearing retainers,

* 'Polished high strength
stainless stee. Other
alloys available.

INTERMEDIATE BOWLS
Waterways glass ined for
maximum efficiency,

IMPELLERS
Taperlocked or keyed

Column Assembly construction, Freisicnbalanced -fo smooth
Uneshaft I - oceraticn.High strength steel with chrome spots.
Ground and polished for exact bearino I E E OWLfit. Available in carbon st-eei or s ainie-s I,- BEARINGS

Bronze, rubber or carbon
stel.for long u pife urder
Bearing Retainer any cndicns.
Bronze.

SUCTION BELLi
Lineshaft Bearings SECTIONGBLFiuted rubber, desigred to Rush: &,d Grease-0ackad cr !cn~
and grit rapidly. trouble-'ree ie.
Column Pipe and Couplings

J, Parallel thread, accurately machined for

easy installation, accurate alignment. 5



Oil Lubrication
• 11 Adjusting Nut

Permits exact impeller adjustment for
maximum performance.

2 Large Capacity Manual or Solenoid Oiler
Assures constant oil supply.

3 Discharge Head
Heavy duty head provides maximum acces-
sibility to service tube tension assembly. Two
piece headshaft is standard.

4 Lock Ring
Positively locks adjusting nipple to discharge
head.

5 Adjusting Nipple
Threads directly into column adapter. Head
shaft stickup set exactly by threading head
on column as required.

6 Tube Adapter Bushing
Bronze.

7 Double Bowl Seal-Optional
Provides positive sealing of developed head.

8 Pump Shaft2Oversized high strength polished stainless
steel.

9 Discharge Bowl
Close grained cast iron. Relief ports insure
positive bearing lubrication.

10 Discharge Bowl Bearing
Bronze. Close tolerance fit for minimum
leakage.

11 Impellers
S5 Silicon bronze. Designed for maximum

efficiency. Precision balanced for smooth
operation.

Coiumn 12 Intermediate BowlsAssembly Close grained cast iron. Waterways glasslined for maximum efficiency.

13 Intermediate Bowl Bearings
Bronze or rubber for long pump life underTube Tension Assembly any well conditions.

Headshaft 14 Lock Collets
Steel. Steel construction secures impeller to
Tube Tension Nut pump shaft.

0 4 , Heavy duty cast iron. 15 Sand Collar
Tension Nut Bushing Accurately Iccated at suction bowl bearing to
Bronze construction. Spiral groov e eliminate possible sand buildup.
ins!res -ositive lubrication to 53 Suction Bowl Bearing
lineshaft bearings Bronze. Grease packed for long trouble-
Heavy Duty TsenlCn Plate free life.Fcr positivea a!ignment of lineshaft 17 Tail Pipe or Strainer-Optional
berings. Tail pipe cut to desired length for best

suction conditions. Strainer provides
protection from large solids.

6
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Impellers

IM IPELLER Iii MAPELLER

7

10

Glass Lined Bowls Optional Long Lateral
Heavy duty Class 30 cast iron inter- Long lateral adjustment for maximummediate bowls with standard feature of setting capabilities Available In some
lined waterways for maximum efficiency sizes.

12 and wear protection.

,14P
15

16

17

Column Assembly
Lineshaft
High strength steel. Ground and polished for
exact bearing fit.

ti f .z Enclosing Tube
Extra heavy steel tubing for positive bearing
alignment.
Enclosed Lineshaft Bearing
Bronze Construction-
High strength bearing bronze, spiral grcovdI for positive lubrication.
Wood-lined Construction-__ _

Clear heart Grade A redwood liner, cil-impreg-
nated for maximum lubrication and bearing li e
Column Pipe and CouplingsWood-bred Parallel thread, accurately machined for easyConstruction installation, accurate alignment. Construction

\ Tube Centering Spider.Stabilizes enclosing tube for smoother
operation.

7
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Applications Feaures
Goulds Pumps combines the 4

hydraulic engineering of turbine I Discharge Pipe
pumps matched to the hi-tech A Properly sized for optimum water velocities
design of electric submersible .i. insure peak hydraulic performance,
motors. I 2 Discharge Bowl

Several discharge sizes available for NPT or
flanged pipe.

F, 3 Discharge Bearing
Extra long top protected bronze bearing

-U3 insures positive shaft alignment and
stabilization for extended life.

4 1ntermediate Bowl
Close grained Class 30 cast iron. Water

4 passage glassed for maximum efficiency
and abrasion resistance.

5 Impellers
Designed for maximum efficiency with
wide range hydraulic coverage. Precision
balanced for smooth operation.

6 Upthrust Collar
7 Designed for extra margin of safety against

possible momentary upthrust occurring at/ '8 startup.

7 Intermediate Bowl Bearings
L. Reliable long life bronze or rubber bearing.

8 Lock Collets
Accurately machined to insure positive
locking of impeller to pump shaft.

9 9 Pump Shaft
100,000 PSI high tensile stainless steel

ot, provides strength and excellent corrosion
10 ,resistance. Ground and polished for

smooth bearing surface.
'il's: at C10 Suction Inlet

Contoured for smooth flow entrance.
Ol IProtected by an oversized stainless steel

strainer to prevent entrance of damaging
solids.

11 Suction Adapter11. ____ _ Ductile iron provides for increased strength
and positive motor alignment. Open area
permits easy access to pump/motor
coupling.

12 PurnpiMotor Coupling
Large stainless steel coupling accurately
machhired fc.r perfect alignment, balance,
and power transmission.

Subrersiie pumps and motors provide an
.x.ersivq !is+ of options versus other deep
well pumping equipment systems. Advanced
,nineering designs and experience now
assure units ,or long term pumping service.
Water well appications provide the perfect
opportunity to evaluate features and benefits
of submersible equipment.

10



Hermetically Sealed Type Wet Winding Type
A Hermetically oSealed Type motor uti- A Wet Winding Type motor is one in which the motorlizes windings of standard construction windings are in direct contact with a liquid medium.and insulation thickness. The windings The medium is clean, clear water. A pressure balanc-are encased and Hermetically Sealed ing system prevents exchange of the motor liquidwithin the external shell casing on the medium and well water due to thermal expansion andoutside and an internal tube or liner contraction when the motor is operating. The liquidinside the bore. The Hermetically medium fills the inside of the motor and surroundsSealed enclosure eliminates the possi- both he stator windings and the rotor. A completelybility of water leakage into the winding. waterproof insulation is used on the magnet wireThe liquid medium circulates between used for the stator windings. The liquid mediumthe rotor and stator liner providing inside the motor air gap and coils acts as a heatlubrication and cooling to the bearings, transfer device by circulating through the windings

and transferring heat to the external casing. Dissipa-
tion of this heat occurs as the well water flows at arequired velocity over the external case. As is the
case in all submersible type motors, the internal liquid
medium is also used for bearing lubrication.

Submersible Options:
Goulds Pumps can provide several options in pump
and motor combinations to meet the exacting condi-
tions of your applications:
- High temperature wells
* High horsepower, limited well diameters
* Motor sensing devices
- Water level indicators
* Special materials
* Special voltage motors
Consult Goulds Turbine Customer Service Dept.
for details.

Submersible Accessories:
,Valves
-Check Valves
-Flow Control
-Gate Valves
-Ball Valves
Electrical Panels
-F. E. Subtrol
-Furnas Panels
-V.F.D. Drives
Pitless Adapters

•Wire
-12to 0000
Heat Shrinks

Splice Kits
Tanks
Well Heads-Submersible Discharge Head
Torque Arrestors
Gauges
Motor Shrouds

11
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Hydraulic Performance

The system requirements can be
met with a choice of pump sizes -
and selections for the best
hydraulic performance. The choice
of pump and motor diameters,
voltage and speeds for varying well
conditions provides additional
opportunity to match the unit to all
the requirements of the system.

The availability of accessory
items, cable and controls enables
you to rely on Goulds for units that -
provide top service.

Submersibles for 1800 RPMN
through 16' are also available.

12
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Lineshaft/Submersibles
Parts List Standard Materials of Construction

No. Description MaterialI_____________ Gouilds No. OesmptlonT DiscargeHead 1003 C.I, ASTM A4, CL 30B2 HeadShaft Water Lube 2227 Stainless-ASTM A582, Type 416
Oil Luba 2205 Stee lISI C10453 Adusting Nut I 1018 Ductile Iron-ASTM A536, Gr. 65-45-124 Gib Key 2242 Mild Ste l-ASTM A108, Gr. 10185 Tension Nut O Lube Orgy 1003 Cast ion--ASTM A48, CL 308

6 Te sion Nut Bushing 01 Lube Only 1109 Bronze--ASTM B584 C9037 Tension Plate 06 Lube Only 1003 Cast Iron-ASTM A48, CL 30B
8 Ofer Body Oil Lube Only 1425 Aluminum-SAE 329 or Steel9 Suffn Box Water Lube 1003 Cast mn.--ASTM A4, CL 305

10 -S Box Bushing Water Lube 1109 Bronze-ASTM 5584 C90311 Stufn Box Stud Water Lube 2229 Stalss---TM A 276 Toe 31612 Stuffin Box Stud Nut Water Lube 2229 Staint-A STM A276 Type 316
13 Stuffing Box Was1r Water Lube 3217 Stainl--ASTM A240, Type 30414 Stuf. n Box Gasket Water Lube 5136 Garlock Brand Blue Guard15 Stufft Box Soft Gngd Water Lube 1193 Aluminum Bronze-ASTM B148HT
16 StufTng BOX Sn r Water Lube 5121 Rubber
17 Parddng 5026 Graptited Acrylic Yamn16 Column Nipple 6501 Pipe-ASTM A5319 Lock R 1018 Ducvtl-ASTM A536, Gr. 65-45-1220 Reducer-Busin 1003 Cast fro--ASTM A4, CL 30821 Companio F e_ 1003 Cast Iron-ASTM 48, CL 30B22 Copanion Flange Gasket 5136 Ga'lodt Brand Blue Guad2 Nameplate 3211 Slalnlass-ATM A240, Type 31624 Sole Plate 3201 Steel Plate-ASTM .a23, Gr. D25 Column Pipe 6501 Pipe-ASTM A53
26 Column Coupling 6501 Pipe-ASThI A5327 Tube Mpple 6521 Mpe--ASTM A120

28 EndoshV Tube Broe Construction 6521 Steei-SCH80, ASTM A120, Gr. 8WuC
29 06 Tube Coupling Wood-lined Construction 6521 SteeI-SCH40, ASTM A12020 Olue opi- Wood-lined Only 6521 Stee3! .ASTM A120
30 Uneihalt Bearing Bronze Construction 1109 Bronze-ASTM B584 C903

Wood-lined Construction Clear Heart Redwood-Grade A
W/L-Chrome Spot 2205 Steel-AISI C104531 Uneshaft WL--Stainless 2227 Stainless--ASTM A582, Type 416

06 Lube 2205 Steel-ASI C1045
32 U,-shaft Chrome Spot Water Lube Only Chrome Facirf--Rockwel #76
33 Unesftm Couling Water Lube 2242 Mild Stee.-ASTM A108, Gr. 1013Stainless 2218 Stainless-ASTM A582, Type 41634 Water Lube Retainer Retainer 1102 Silicon Brass-ASTM B6584 C875

Insert 5121 Rubber
35 Tube Centering Spider 15121 Rubber
36 Dischage Bowl 1003 Cast Iron--ASTM A4, CL 30837 Dl scha Bushing Water Lube 1109 Bronze-ASTM B584 C90338 Throttle Bushing Oil ube 1109 Bronze--ASTM 8584 C90339 Intermediate Bowl 6911 Cast Iron-ASTM A48, CL 308, Enameled
40 Top Inter Bowl 6911 Cast iron-ASTM AU6 CL 308, Enameleo

1 Inter Bowl Busng Bronze 1109 j Bronze-ASTM, B584 C903Rueber 5121 Rubber
Inter Bowl 1109 " Bronze-ASTM 884 C90342 Wear Rlrgs-Cpticnai iptr- 1109 1 Bronze-AS, M 854 C903
Impeller 1109 _ronze-ASTM 58 C903

43 Impeller 1102 Silicon Bras-ASTM B884 Cs75
44 .TapirLock 1. 2242 Mild Steel-ASTMA108, Gr. 101845 Suction Bow __ 1003 I Cast Iron-ASTM A48 CL 308
46 Suction Bushing 1109 Bronze-ASTM 8584 C9M
47 Sand Collar _ 1109 Bronze-ASTM 8584 C903
48 Suction Strainer •.6552 Hct Galvanized-ASTM A123
49 juy 2210 Sleel-ASTM Al108, Gr. 121150 Screw Bea Bronze Construction 1109 Bronze-ASTM 8584 0903SWocd-!inec Construction 2242 T Mild S9l-ASTM A108, Gr. 10a
1 Bowl Shaft _ 2227 " Stainless-ASTM A582, Tyce 4162 Hex Bolt 2298 I Steel-SAEJ 429, Gr. 8
53 Lod Washer , 2242 Stee-ASTM A!08. Gr. 10180
54 Suction Adapter Submersible COrly 10563r Cast ron-ASTM A536 CL 408 5-!2
55 Adapter Plate Submersitle O.iy iCocr -a, i 11 ____________________i 0 i Ductie Iron-ASTM A536, Gr. 5-45;256 Motor Coupling I Submersible Only 1 221, Stainless Seel-ASTM ASSO. The 1 357 Motor Munting Bolts I Submersible Only 2229 Stainless--ASTM A276, Tyce 31 v58 Suction Screen Submersible ,nN 3215 AIS 304 Stainless
59 Cable Guard 3 Submersible Orjv 3215 1 AISI 304 Stainless
60 Discharge Bearing Submersible Only 1109 . Ironze-ASTM B.584 CO,3
61 Disca-ge Bearing Plug Submersible nl 2242 Mild ei-ASTM AI0, SGr. 1018

14 . 62 Upthrust Washer Submersible l 2227 Stainless SeeI-ASTM A582, Type 415
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P o r tu ga ...

Mkexico ... > ..

Venezuela . Philippines

Singapor(* .A -

~Australia

Turbine Distribution Centers: Phone Fax
LUBBOCK, TX N. Quaker & Clovis Rds., Lubbock, TX 79415 1-806-743-5700 1-800-453-4749
MEMPHISTN 5815 Shelby Drive, Memphis, TN 38141 1-901-366-4010 1-800-848-9793
ORLANDO, FL 2105 N. Orange Blossom Trail, Orlando, FL 32804 1-407-422-6183 1-800-453-4748
FRESNO, CA 3878 S. Willow Ave., #104, Fresno, CA 93725 1-559-265-4730 1-800-453-7523

1-559-265-4740
Specifications & Special Projects:
LUBBOCK CUSTOMER SERVICE CENTER 1-806-743-5700 1-800-453-4749

visit our website at w',sw.goL'lds com

Goulds Pumps
@1999 Goulds Pumps
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CALCULATING AXIAL THRUST
Under normal circumstances Vertical Turbine Pumps have a thrust load acting parallel tothe pump shaft. This load is due to unbalanced pressure, dead weight and liquid direction
change. Optimum selection of the motor bearing and correct determination of requiredbowl lateral for deep setting pumps requiie accurate knowledge of both the magnitude anddirection (usually down) of the resultant of these forces. In addition, but with a lesssignificant role thrust influences shaft H.P.-ratirg and shaft critical speeds.

IMPELLER THRUST
Impeller Thrust in the downward direction is due to the unbalanced discharge pressure
across the eye area of the impeller. See diagram A.
Counteracting this load is an upward force primarily due to the change in direction of thethe liquid passing through the impeller. The resultant of these two forces constitutes
impeller thrust. Calculating this thrust using a thrust constant (K) will often produce only anapproximate thrust value because a single constant cannot express the upthrust
component which varies with capacity.
To accurately determine impeller thrust, thrust-capacity curves based on actual tests arerequired. Such curves now exist for the "A" Line. To determine thrust, the thrust factor "K" isread from the thrust-capacity curve at the required capacity and given RPM. "K" is thenmultiplied by the Total Pump Head (Final Lab Head) times Specific Gravity of the pumped
liquid.

If impeller thrust is excessively high, the impeller can usually be hydraulically balanced.This reduces the value of "K". Balancing is achieved by reducing the discharge pressure
above the impeller eye area by use of balancing holes and rings. See diagram B.
Although hydraulic balancing reduces impeller thrust, it also decreases efficiency by 1 to 5
points by providing an additional path for liquid recirculation.

(A) (B)

- Suction Pressure

j Discharge Pressure

GOU LDS PUM PS198 , o,,,,,l Pu,,,, TEXAS DIVISION- STD. PRODUCTS GROUP f,,,,N.TEO IN .1 5,



CALCULATING AXIAL THRUST (CON'T.)
DEAD WEIGHT

In addition to the impeller force, dead weight (shaft plus impeller weight less the weight ofthe liquid displaced) acts downward. On pumps with settings less than 50 feet dead weightmay be neglected on all but the most critical applications as it represents only a small parof the total force. On deeper setting pumps, dead weight becomes significant and must be
taken into account.
NOTE: We normally only take shaft weight into consideration as dead weight, the reasonbeing that impeller weight less its liquid displacement weight is usually a small part of the
total.

SHAFT SLEEVES
Finally, there can be an upward force across a head shaft sleeve or mechanical seal sleeve.In the case of can pumps with suction pressure there can be an additional upward forceacross the impeller shaft area. Again for most applications, these forces are small and canbe neglected; however, when there is a danger of upthrusts or when there is highdischarge pressure (above 600 psi) or high suction pressure (above 400 psi) these forces
should be considered.

MOTOR BEARING SIZING
Generally speaking a motor for a normal thrust application has as standard, a bearingadequate for shutoff thrust When practical, motor bearings rated for shutoff conditions are
preferred.

For high thrust applications (when shutoff thrust exceeds the standard motor bearingrating) the motor bearing may be sized for the maximum anticipated operating range of the
pump.
Should the pump operate to the left of this range for a short period of time. anti-frictionbearings such as angular contact or spherical roller can handle the overload. It should beremembered, however, that bearing life is approximately inversely proportional to the cubeof the load. Should the load double, motor bearing life will be cut to I/ of its original value.Although down thrust overloading-is possible, the pump must never be allowed to operatein a continuous up thrust condition even for a short interval without a special motor bearing
equipped to handle it Such up thrust will fail the motor bearing.
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MOTOR BEARING SIZING
CALCULATING MOTOR BEARING LOAD

As previously stated, for short setting non-hydraulic balanced pumps below 50 feet with
discharge pressures below 600 psi and can pumps with suction pressures below 100 psi.
only impeller thrust need be considered.

Under these conditions: Where:

Motor Bearing Load (lbs.) Timp = K x HL x SG Impeller Thrust (lbs.)

K = Thrust factors (lbs./ft.)

HL = Lab Head (ft.)

SG = Specific Gravity
For more demanding applications, the forces which should be considered are impeller
thrust plus dead weight minus any sleeve or shaft area force.

In equation form:

Motor Bearing Load = Timp + WtW) - sleeve force (2) - shaft area force (3 )

Shaft Shaft Dead Wt. (lbs./ft.) Shaft Sleeve
Dia. (in.) Open Lineshaft Closed Uneshaft Area (in2) Area (in)

1 2.3 2.6 .78 '.0
1316 3.3 3.8 1.1 1.1
1P/2 5.3 6.0 1.8 1.1
11"/16 6.7 7.6 2.2 1.5
115/16 8.8 10.0 2.9 1.8
2 /16 11.2 12.8 3.7 2.0

(1) Wt. = Shaft Dead Wt. x Setting In Ft.
(2) Sleeve Force = Sleeve area x Discharge pressure
(3) Shaft Area Force = Shaft area x Suction pressure

NOTE: Also see complete weight chart on Page 200.B2
*Oil Lube shaft does not displace liquid above the pumping water level and therefore has a
greater net weight.

020A8



CALCULATING BOWL LATERAL REQUIREMENT
When determining the bowl lateral required, shaft and impeller weight are not considered.
When the impeller is correctly positioned prior to start up. any stretch due to the shaft and
impeller weight has already occurred. Also. Head Shaft or Mechanical Seal Sleeve force is
not considered as this force affects only the elongation of the line shaft above the sleeve.
Impeller thrust then is the only force normally affecting lateral.
Bowl lateral requirement may be calculated by determining impeller thrust and then
referring to Shaft Elongation Charts 2 or 2a. The impeller thrust equation is:

Timp = K x HL X SG
NOTE: For bowl lateral calculations, Lab Head and "K" value-selected should be the
maximum anticipated (example: if unit operates near shut-off, the Lab Head and "K'" value
corresponding to this flow should be selected.)

EXAMPLE
What is the load carried by the motor bearing at design conditions when:
Capacity 400 GPM Bowl Model 10 AHC
Head 1800 ft. Speed 3550 RPM
SpGr 1.03 Head Shaft Dia. 1 "1/1
Discharge Pressure 803 PSI Setting (Product Lube) 100'
Suction Pressure Flooded

From the 10 AHC thrust capacity curve, Pg. 2J.3. the "K" factor at design is 2.6.
Impeller Thrust: Timp = K x HL x SG

= 2.6 x 1800 x 1.03
= 4820 lbs.

Dead Weight: Wt. = Shaft wt per ft. x Setting
= 6.7 x 100
= 670 lbs.

Shaft Area Force: S.A.F. = Shaft area x Suction Pressure
= 2.2 x 0.0
-0

Seal Sleeve Force: S.F. = Sleeve area x Discharge Pressure
- 1.5 x 803
- 1204 lbs.

Motor Bearing Load = Tamp + wt - shaft area force - sleeve force
= 4820 + 670 -0 - 1204
= 4286 lbs.

NOTE: In addition to the design point, the motor bearing load should be calculated at
shutoff and runout. Should these points indicate excessive down thrust or-any
upthrust a simple plot of shutoff, design and runout thrust against capacity will
establish the maximum allowable operating range of the pump.

rGOULDS PUMPS
,s- a a, . S-I% s ^& &-I% ni2% a s^
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USEFUL FORMULAS

Water Horsepower = GPM x 8.33 x Head _ GPM x Head WHERE
330D0 3960 GPM = Gallons per Minute.

8.33 = Pounds of water per gallon.
33000 = Ft Lbs. per minute in one horsepower.
Head = Difference in energy head in feet (field head).

Head x GPM x Sp. Gr. WHERE.Laboratory BHP =
3960 x Elf. GPM = Gallons per Minute.

Head = Lab. Head (including column loss).
Elf. = Lab. Elf. of Pump Bowls (from price book (urves).Field BHP = Laboratory BHP + Shaft Loss Shaft Loss = HP Loss due to mechanical friction of

Lineshalf Bearings.Total BHP = Field BHP + Thrust Bearing Loss Thrust Bearing Loss = HP Loss in driver thrust bearings.
(See (1) below)

Inpt Hrseowe =Total BHIP
Input Horsepower Motor Ef. Motor Eft. from Motor mfg. (as a decimal).

Field Efficiency Water Horsepower Water HP as determined above.
Total BHP Total BHP as determined above.

O Water Horsepower Water HP as determined above.EInput Horsepower Input HP as determined above.

Input Horsepower B.H.P. 4.826xKxMxR - 1.732xExlxPF
Mot Elf. T 746

B.H.P. = Brake Horsepower as determined above.
Mot Ef. = Rated Motor Efficiency.

K = Power Company Meter Constant
M = Power Company Meter Multiplier, or Ratio of Current and

Potential Transformers connected with meter.
R = Revolutions of meter disk.Electrical T = Time in Sec. for R
E = Voltage per Leg applied to motor.
I = Amperes per Leg applied to motor.

PF.= Power factor of motor.
1.732 = Factor for 3-phase motors. This reduces to I for single phase motors.

1732 x E x Ix PFKilowatt Input to Motor =.746 x 1 HP:
1000

KW-Hrs. Per 1000 Gallons of Cold Water Pumped Per. Hour = HD. in ft. x 0.00315
Pump Eff. x Mot Eff.

(1) Thrust Bearing Loss =.0075 HP per 100 RPM per 1000 lbs. thrust*

(2) Overall Plant Efficiency sometimes referred to as "Wire to Water" Efficiency.

*Thrust (in lbs.) = (firust constant (k)-laboratory head) = (setting in feet x shaft wt per It.)
Misc. NOTE Obtain thrust constant from curve sheets.

Discharge Head (in feet of fluid pumped) = Discharge Pressure (PSI) x 2.31
Sp. Gr. of Fluid Pumped

Vlt V = veocity of Water
2G G = Acceleration due to gravity 32.2 ft.lsec

[GOULDS PUMPS9' %5GoldsPupsTIEXAS DIVISION-STO. PAnnI l(TQ Inaml p
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CONVERSION TABLES

Units of Flow

U.S. Million Cubic Cubic
Gallons U.S. Feet Meters LitersUnits Per Gallons Per Per' Per

Minute Per Day Second Hour Second
1 U.S. Gallon
Per Minute 1 .001440 .00223 .2270 .0631
1 Million U.S.
Gallons Per Day 694.5 1 1.547 157.73 43.8
1 Cubic Foot Per Second 448.8 .646 1 101.9 28.32
1 Cubic Meter Per Hour 4.403 .00634 .00981 1 .2778
1 Liter Per Second 15.85 .0228 .0353 3.60 1

Units of Power

FL-Lbs. Metric B.T.U.
Unit Horse- Per Horse- Per

power Minute Watts Kilowatts power Minute
1 Horsepower 1 33.000 746 .746 1.014 42.4
1 FL-Lb. Per Minute .0000303 1 .0226 .0000226 .0000307 .001285
1 Watt .001340 44.2 1 .001 .001360 .0568
1 Kilowatt 1.341 44.250 1000 1 1.360 56.8
1 Metric Horsepower .986 32,550 736 .736 1 41.8
1 BTU Per Minute .0236 778.4 17.6 .0176 .0239 1

Units of Length

1 Inch = .0833 ft. = .0278 yd. = 25.4 millimeters = 2.54 centimeters
1 Ft = 12 inches = .333 yd. = 30.48 centimeters = .3048 meter
1 Yd. = 36 inches = 3 feet = 91.44 centimeters = .9144 meter
1 Mile = 5280 ft. = 1760 yds. = 1.61 kilometer = 1609 meters
1 Meter = 3.281 ft. = 39.37 in. = .000622 miles = .001 kilometers
1 Kilometer = 1000 meters = 1093.61 yds. = .62137 miles 3281 feet

~GOULDS PUMPS, INC.
198%5 Gouis Pumps. In; TEXAS DIVISION-STD. PRODUCTS GROUP PRINTED IN USA



CONVERSION TABLES

Units of Pressure & Head
Lbs. Per Meters Inches Kilograms-Square Feet of of Amos- PerUnits Inch of Water Water Mercury phe,-. __§S C.M.1 Lb. Per Sq. Inch 1 2.31 .704 2.04 .0681 .07031 Ft. of Water .433 1 .305 .882 .02947 .03051 Meter of Water 1.421 3.28 1 2.89 .0967 .11 Inch of Mercury .491 1.134 .3456 1 .0334 .03451 Atmosphere (at 

"Sea Level) 14.70 33.93 10.34 29.92 1 1.033L 1 Kilogram Per Sq. C.M. 14.22 32.8 10 28.96 .968 1
Equivalent units are bd on density of fresh water at from 32 to 62 F.Equivalent units are based on density of mercury at from 32 to 62 F. sufficient accuracy.Each 1000 ft of ascent decreases pressure about I- Ib./sq. in.

Units of Volume & Weight
U.S. Imperial Cubic Cubic Acre CubicUnits Gallons Ga-,ons Inches Feet Feet Pounds Meters Liters1 U.S. Gallon 1 .833 231 .1337 .00000307 8.35 .003785 3.7851 Imperial Gal. 1.201 1 277.4 .1605 .00000369 10.02 .004546 4.5461 Cubic Inch .00433 .00360 1 .000579 - .0361 - .01641 Cubic Foot 7.48 6.23 1728 1 .0000230 62.4 .02832 28.321 Acre-Foot 325,850 271,335 - 43,560 1 - 1233.5 -1 Pound* .120 .0998 27.7 .0160 - 1 - .4541 Cubic Meter 264.2 220 61,023 35.314 .000811 2205 1 1000L 1 Liter .2642 .220 61.023 .0353 - 2.205 -1

*Wts. shown based on maximum density of fresh water at 39°Fahrenheit

Units of Area

SquareSquare Square Square Square Centi- SquareUnits Inch Feet Yard Acres Miles Meter Meters Hectares1Sq. Inch 1 .00694 .00077 - - 6.452 -1 Sq. Foot 144 1 .111 - - 929 .0929
1 Sq. Yard 1296 9 1.000207 

8361 .0836 -

Acre -- 43.500 4840 1 .016 - 09 0.4051 Sq. Mile -- T7.9 x 106 3,097,600 640 1 - 2.58 x 106 2581Sq. Centimeter .15 .001076 - - 1 .0001 1 X 1081Sq. Meter 1 549 10.76 1.196 .000247 - 10.000 1 .00011Hectare 1769 11.960 2.471 1.00386 1 x 100 10.000 1
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MEASURING FLOW
Orifice Method

MEASURING WATER USING AN ORIFICE

The use of an orifice is one of the simplest methods
of accurately measuring the discharge from a
vertical turbine pump in the field. The equipment GLASS TUBE
and method is as illustrated. RULE

a. Discharge pipe must be horizontal and measur- W p nipple fush PRESSUREing tube connection in center of pipe. with I.D. of pipe HEAD
b. Pipe must be flowing full -with clear water free of (Remov NUTbttfosand and air, with a minimum pressure head 2" Inside of Discharge Pipe) NUT

above top of pipe. 1_
c. Pressure head is the vertical distance from the R R

horizontal center line of the orifice to the level of RUBBER HOSE .
the water in the measuring tube.

d. Rubber hose and glass tube must be free of air AT LEAST 8 FEET
bubbles.
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MEASURING FLOW
Orifice Method for Water

FLOW OF WATER
THROUG i CIRCULAR ORIFICE 1 2

Glass

Tube .

FLOW IN GALLONS PER MIN.
3-00"4000- 000" S .0 00 $ .Daa- 0.j00 3.000 4.0l.000" .o0" $.*m- 10.000-Heabd In Orkt nk*e O Ac & wit c .o r*.e O 04k. H~c ead In O0ike OAlke Orise Orace Omc* 0'llkekwnt - 4- Pipe  I- "e I- Pkw "Pvcrp vti m P " Irph 4-rk ,' Pipe e'pp - p k> a - wP-oe rpipe

6 108 160 305 406 S25 V0 7w t 8
6 * 111 167 316 42 1 850 34 246 3 ? IS 97 1809 2873
7 35;2T8 433 878 13-W 34 6 248 372 720 913 __ 21 1%. 119 179. 339 446 906 1350 35 250 375 726 919 1837 29198 122 ls 350 458 935 1400 35' 252 377 732 25 1851 2941816 125 190 361 471 963 1440 36 254 380 737 931 1865 29649 128 195 372 483 99? 1480 6.W 256 383 743 937 1879 298091. 130 200 383 495 1016 1520 37 237 3 748 943 18g 310 133 205 393 50 1040 1560 37.6 259 388 754 949 1904 3024101, 137 210 402 521 1060 1600 38 260 390 759 955 1915 3046I1 140 215 412 5 080 1635 31 262 393 765 96: 1926 306811' 143 220 421 545 1100 1670 39 263 396 770 967 193612 146 225 430 56 1120 1705 39% 265 398 776 974 1948 311012%. 149 230 439 567 1139 1740 40 2,6 401 781 979 190 313013 151 2i4 448 578 1158 1775 40"4 267 403 786 985 1972 31461316 154 239 457 589 1176 1810 41 269 406 790 990 193 316014 157 243 465 599 1194 1845 41Th 271 408 795 996 1994 3179141' 159 247 473 609 1212 1875 42 272 411 0 1001 2006 3199IS 162 250 480 618 1230 1905 42%, 274 413 605 1007 2018 3219151, 164 254 488 637 1248 1940 43 275 415 810 1012 2030 3216 167 257 495 636 1266 1970 4314 277 418 815 1018 2041 32501614, 170 261 503 645 1284 2000 44 278 420 820 1023 2 3263S 172 264 570 654 1302 2030 441, 280 422 824 1029 6 3280171. 175 268 517 663 1319 2060 45 281 425 828 1034 207418 178 271 f4 672 1336 208 45%. 283 427 832 1040 2065 3316181A 180 275 530 681 1353 2118 46 284 429 837 1045 2096 333419 163 278 53 690 1370 2146 46,, 28 432 842 1051 2107 3351.1914 185 282 542 699 1387 2175 47 287 434 847 1056 211 33682,'! .187 285 548 "708 1404 2204 471. 289 437 851 1062 2129 3820'4 190 289 554 717 1421 2M 48 290 440 855 1067 2140 321 192 292 560 726 1438 2260 48. 292 442 859 1073 2153 3426211 9 1455 2 .49 293 444 863 1078 2162 34422 197 299 572 744 1471 2316 494- 294 646 868 1084 2172 346022Y, 199 302 578 752 1486 2343 50 296 448 872 1089 2182 347723 201 305 584 760 15M0 2360 50'. 298 450 876 1095 2192 3494231. 203 307 S9 768 IS 2382 51 300 453 880 1100 2 31124 205 310 596 776 1529 2409 51 6 301 455 884 110 22-12 3527244 207 314 602 784 1543 2435 52 302 457 888 1110 2 354425 210 3W7 608 791 1557 2461 524 303 459 692 IlS- 2232 3560251 212 320 614 796 1571 2487 53 304 461 896 1120 2242 3575

214 323 620 805 1585 2513 S32. 305 463 900 1125 2 3591261, 216 326 62 812 1599 2539 54 307 465 104 1130 22627 219 329 632 818 1613 2585 541. 309 467 9W 1135 2M 36 627, 221 332 638 825 1627 2590 I 5 310 489 912 1140 22 36342 335 644 831 1641 2610 5514 311 471 915 1145 229
28w. 224 337 50 838 1655 263 56 313 472 919 I150 2300 366729 226 340 I5 844 1669 2650 56", 314 474 923 1155 2309 3684
29% 228 343 662 851 1683 2670 57 315 476 927 1160 2318 37M30 230 346 688 857 1697 2690 571. 316 478 930 1165 2326 3719301. 232 348 674 863 1711 2713 317 480 9l 1170 2334 85_L 11 273 581 318 .42 Ili 234 3M5 I

L31 235 351 6w0 869 1725 2735 $56 348 4V2 936 Ills 23J41 3732
3114 236 354 686 876 1239 2750 59 320 485 942 1180 2348 3768
325 692 &V 1753 2712 59'1 321 487 94S 1185 235S 3754

CAUTION:97 e m89 176e7 2t06 60 323 489_ 1 1190 1eb e s n s M33 242 X3 t0 -- 2! 1781 281

CAUTION: Orifice pipe must be level. Piezometer tub~e must enter at ce nter ol pipe. Piezorneler tube must be flush with inside of pie
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FULL PIPE METHOD FOR WATER
Where no Instruments are available to accurately Using an ordinary rule or carpenters square, measure
measure the flow of water from a pump, the following the horizontal distance from the end of the discharge
method will serve as an approximation. pipe to a point exactly 12 inches above the falling stream

of water. The discharge pipe must be level and running
Horizontal Distance D full of water when the reading is taken. Multiply this

I ]distance (in inches) by the cross sectional area of the
pipe in square inches and the answer will be theI approximate capacity in gallons per minute. For ex-12" ample: assume that the horizontal distance from the endof an 8" discharge pipe is 20". Multiplying 20" by the

cross sectional area of an 8" pipe (approximately 50 sq.
N in.) we obtain a capacity of 1000 GPM.

I -% By checking this method of estimation using accurate
Flow from Full Horizontal Pipe flow meters it has been found a correction factor of 1.015

Flow (GPM) = A x D x 1.105 should be applied. The table below gives the approxi-
Where: A = Area of pipe in square inches mate rates of flow for various conditions after applying

D = Horizontal distance in inches this correction factor.
1.015 = Correction Factor

APPROXIMATE FLOW IN GALLONS PER MINUTE WITH PIPE RUNNING FULL
Dia. Horizontal Distance D In InchesPipe - - - - - - - - - - . - _

Inches 12 14 16 18 20 22 24 26 28 30
4 150 181 207 232 258 284 310 336 361 387
6 352 410 470 528 587 645 705 762 821 880
8 610 712 813 915 1017 1119 1221 1322 1425 1527
10 960 1120 1280 1440 1600 1760 1920 2080 2240 2400
12 1378 1607 1835 2032 2286 2521 2760 2980 3210 3430

MEASURING FLOW It no EFF. AREA RATIO EFF. AREA
AREA FACTOR METHOD F/D = R FACTOR FIO =R FACTOR

(PIPE NOT RUNNING FULL) % F % F

5 0.981 55 0.436
D 10 0.948 60 0.373

15 0.905 65 0.312
F T20 0"85 70 02.253

25 0.805 75 0.195
30 0.747 80 0.142
35 0.688 85 0.095
40 0.627 90 0.052
45 0.564 95 0.019

Flow From Horizontal Pipe (O FuI 50 8500 100 0.000

EXAMPLE: D = 20 inches Pipe inside dfameter 10 inches -
Flow (GPM) =Ax O x 1.039 x F F a 21A inches..

0 = Horizontal R = 2/1l0 = 25%

F = Efective araa bco Shown below F =.as
Area of pipe equals inside DiL x 0.7854 Flow 78.54 x 20 x 1.039 x 0.&i5 = 1314 GPM

~GOULDS PUMPS, INC.a *am 12.". M,. TFVAk n N. " .STh PRn nlr GROUP PRNTED , USA
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WATER LEVEL TESTING
There are two commonly used methods to determine the
water level in wells - airline and gauge, or an electric
sounder.

GAUGE AIRLINE METHOD:
The airline method can use a standard pressure gauge,
indirect reading depth gauge, or direct reading depth gauge.TIRE

PUMP- Installation: The airline is installed so that the lower end is
near the bottom of the pump -. for reliable readings the
airline should extend 20' below low water level if possible.
All airline joints must be air tight for proper operation. The
upper end of e airline is connected to a gauge and snifter

SNIFTER Lvalve. Exact vertical length of the airline must be noted at
VALVE time of installation, this length should be recorded on the

face of the gauge.
Operation: A tire pump is used to expel all water from the
airline, when this point is reached the gauge reading will
remain constant. The maximum maintained pressure is
equal to the height of water above the end of the airline (D).
Indirect Reading Depth Gauge (Fixed Dial): Pump up airline
until maximum pressure (all water is expelled from airline) is
reached, reading on gauge will be distance "D". Water level
(below surface) is obtained by subtracting "D" from "L" (WL =

U L-D).
Direct Reading Depth Gauge (Movable Dial): Set the

L movable gauge dial so that the length of airline (L) is at the
pin stop (gauge pointer position at 0 pressure). Pump airlineWATER to maximum pressure, gauge will read water level (L-D)

LEVEL direct.

Pressure Gauge: A pressure gauge can be used by
converting PSI to feet of water as follows:
Feet of Water = PSI x 2.31
Operation would be identical to indirect reading gauge.
ELECTRIC SOUNDER METHOD

.D The electric sounder consists essentially of a battery, a spool
of well insulated waterproof wire and a millivolt meter. One
terminal of the battery is connected to the pump head and
the other through the potentiometer to one end of the spool
of wire. The other end of the wire from the spool must beprotected so that it will not close the circuit if it should bump
against the pump in being lowered into the well, but at the
same time so arranged that the circuit will be closed when

APPROX 2 ABOVE the end of the wire contacts the water in the well. The wireINLET TO PUMP from spool, then, is lowered into the well until the needle of
the potentiometer deflects, indicating that the water level
has been reached and the contact closed. The wire is then
properly marked, pulled from the well and measured with a
steel tape to determine the water level. (It is possible to
calibrate the spool of wire so that it is direct reading.)

GOULDS PUMPS
TEXAS DIVISION-STO. PRODUCTS GROUP PRINED INU S.A
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Submersible Cable Selection
4-' SINGLE PHASE - MAXIMUM CABLE LENGTH

(MOTOR TO SERVICE ENTRANCE)

MOTOR RATING COPPER WIRE SIZE (A) _ _

VOLTS HP 14 12 10 8 6 4 2 0 00 000 0000
5 216 315 490 750 1142 1540 _

230 71 270 362 553 842 1136 1420
10 250 5 5 875 1100

' A THREE PHASE - MAXIMUM CABLE LENGTH
(MOTOR TO SERVICE ENTRANCE)

MOTOR RATING _ COPPER WIRE SIZE (A)
VOLTS HP 14 12 _10 8 6 4 2 0 00 000 0000

5 250 390 620 960 1470 2230 1
7h 290 450 700 1070 1630 2200

10 340 520 800 1220 1640 2050
230 15 1 1 360 550 830 1130 1410 1680 1

20 420 640 860 1070 1280 1510
25 340 520 700 870 1040 1230

_30 420 570 710 850 10005 630 1000 1570 2470 -

7 1 460 730 1150 1800 2810
-10 550 850 1340 2090 3190 1
15 590 920 1430 2190 3340
20 700 1100 1670 2550 3440
25 570 890 1360 2070 2800 3500
30 730 1110 1690 2280 2850 3400

40 850 1300 1750 2190 2610 3070
50 680 1040 1400 1750 2090 2450
60 - 870 1180 1470 1760 2070
75 950 1190 1420 1670

100 890 1060 1240
125 _1475 1875
150 1525

(A) For Aluminum Conductor Lengths - Multiply Lengths Above by 0.5. Maximum Allowable
Length of Aluminum is Considerably Shoner Than Copper Wire of the Same Size.

=GOU LDS PU MPS
TEXAS DIVISION LITHO IN U.S.A-

DIBIA2
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Column Friction Loss Chart

SUBMERSIBLE PUMPS
Loss in Feet Per 100 fL of Column

0-2000 GPM

U.S. _____ COLUMN SIZE - INCHES U.S.UU.S.Gallons/Min. 
GaUns.S

G 2/2 3 4 5 6 8 10 12 Gallons/Min.
25 

25* 30 
30

35 1.15 35
40 1.47 

40
45 1.84 45
50 2.23 .76 50
60 3.14 1.06 60
70 4.18 1.41 70
80 5.36 1.82 80
90 6.70 2.26 90

100 8.19 2.76 .72 100
120 11.5 3.88 1.1 120
140 15.5 5.19 1.35 140
160 20.0 6.69 1.71 .56 160
180 25.2 8.40 2.41 .70 180
200 30.7 10.25 2.61 .85 200
220 37.1 12.3 3.13 1.01 .41 220
240 43.8 14.5 3.69 1.19 .48 240
260 16.9 4.30 1.38 .56 260
280 19.5 4.95 1.55 .65 280
300 22.1 5.62 1.82 .73 300
350 30.0 7.54 2.43 .98 350
400 9.75 3.13 1.25 .32 400
450 12.25 3.91 1.56 .40 450
500 14.95 4.78 1.91 .48 500
600 6.76 2.69 .69 - 600
700 9.10 3.60 .92 .29 700
800 11.75 4.63 1.17 .38 800
900 14.82 5.81 1.46 .47 .20 9001000 18.15 7.10 1.79 .58 .24 1000

1100 .8.52 2.15 .69 .29 1100
1200 10.1 2.53 .81 .34 1200
1300 11.7 2.94 .94 .40 1300
1400 13.58 3.39 1.10 .46 1400
1500 3.88 1.23 .52 1500
1600 4.39 1.39 .59 1600
1700 4.93 1.56 .66 1700
1800 5.51 1.75 .73 1800

6.10 1.93 .81 19002000. 6.73 2.14 .89 2000

(Over)



3 B.1A3 ... lG-1i i dsiW dj VAS ..............
January 1. 1983 II% .JS p lm na

(Sup 3B.3W. 7/38) Supplemental Data

FRICTION LOSS PER 100' OF PLASTIC PIPE

GPM 3"___ 4" 6" 8" 10"
GPM_ Ft. L Lbs. FL Lbs. Ft. Lbs. Ft. Lbs. FL Lbs.

1

2
3

4
5
6

10
15

20 .13 .056
25 .19 .083
30 .26 .114
35 .35 .151 .09 .041
40 .44 .191 .12 .052
45 .55 .239 .15 .064
50 .66 .288 .17 .076
60 .93 .406 .25 .107
70 1.24 .540 .33 .143
80 1.58 .687 .41 .180
90 1.98 .861 .52 .224

100 2.42 1.05 .63 .272 .08 .036
125 3.80 1.65 .95 .415 .13 .055
150 5.15 2.24 1.33 .580 .18 .077
175 6.90 3.00 1.78 .774 .23 .102
200 8.90 3.87 2.27 .985 .30 .130
250 • 3.36 1.46 .45 .195 .12 .051
300 4.85 2.11 .63 .275 .17 .072
350 6.53 2.84 .84 .367 .22 .095
400 1.08 .471 .28 .121
500 1.66 .720 .42 .182 .14 .059
550 1.98 .861 .50 .219 .16 .W1
600 2.35 1.02 .59 .258 .19 .083
700 .79 .343 .26 .112
800 1.02 .443 .33 .143
900 1 1 1.27 .554 .41 .179
950 .46 .198

1000 __ .0 218

GOULDS PUMPS, INC.
TEXAS DIVISION UTHO IN U.S.A.
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Standard Terms & Conditions (ctober1,.81

STANDARD TERMS AND CONDITIONS
GOULDS PUMPS, INC., SENECA FALLS, N.Y., U.S.A.

(All Sales and Transactions with Goulds Pumps, Inc., are subject to its Standard Terms and Conditions.)

1. Warranty: The Company warrants that its pumps, when properly installed and cared for as stated in the ap-
propriate instruction manual issued by the Company, will operate in accordance with its proposal.
Goulds Pumps are warranted to be made of first-class material, and in a skillful and workmanlike manner. They
are additionally warranted against any defective material or workmanship and any part proven defective within
one year from the date of shipment, after inspection by and to the satisfaction of the Company, will be replaced
free of charge F.O.B. Shipping Point, on return of such defective part to the Company, transportation charges
prepaid. No parts, however, shall be returned without the express authority of the Company so to do.
There are no warranties, express or implied, except such warranties as are definitely set forth herein. The Com-
pany shall not be liable for damage or wear to pump caused by abnornal conditions, vibration, failure to properly
prime or to operate pump without flow or caused by corrosives, abrasives or foreign objects. No obligations other
than those herein set forth shall be binding upon the Company. No warranties apply to other than the original user.
The Company shall in no event be held liable for damages or delay caused by defective material and no allowance
will be made for repairs or alterations, unless made by its written consent or approval. In the event the pumps
are altered or repaired by others without prior written approval by the Company all warranties are void. Equipment
and accessories not manufactured by the Company are warranted only to the extent of and by the original manufac-
turer's warranty.
Under no circumstances shall the Company be held liable for any consequential or other damages, losses or ex-
penses arising from installation, use, or any other causes, regardless of advices or recommendations that may
have been rendered concerning such installation or use of its products, nor shall the Company be liable for penalties
of any description.
2. Shipment: Promised shipping dates are approximate, and are from point of manufacture. Such dates are)estimated from (a) the date of receipt of order with complete manufacturing information at Company's factory,
an (b) the date of entry of such order by the Company. Shipping dates are subject to revision at the time of the
entry of order and the shipping schedule then given is approximate and subject to any action Company must take
in connection with priorities or other orders or regulations issued by the United States Government, or any depart-
ment thereof.

The Company will not be liable for loss, damage, detention, or delay in manufacture or delivery or necessity tosubstitue materials, resulting from causes beyond its reasonable control, including but not limited to casting failures,
war, fire, strikes, lockouts, or other labor difficulties, civil or military authorjty, insurrection or riot, embargoes, car
or ship shortages, acts of government, wrecks or delays in transportation, including any delays caused by inability
to obtain necessary labor, materials or manufacturing facilities due to such causes, or from action taken by the
Company in connection with priorities or preference orders or other production permits issued by the United States
Government or any department thereof, or from delay in obtaining or failure to obtain manufacturing, financing,
export or other licenses required by the United States Government or any department thereof, or in any event
for consequential damages.
Acceptance of material by common carrier constitutes a waiver of any claim against the Company for delay or
damage in transit, or for lost goods.
When quotation includes equipment not of Company's manufacture, Company's promise of shipment is based
on manufacturer's promise to Company and shipment is contingent on the fulfillment of their promise.
3. Prices: All prices are subject to change without notice and are subject to any increase which may be in effect
on the date of shipment of the goods, such increase, if any, to be within any applicable government regulations.
Prices are F.O.B. Shipping Point, unless otherwise specified. When price includes transportation and other charges
pertaining to the shipment of the goods, any increase in transportation rates and other charges will be for the
account of the purchaser. There will be an extra charge for any test other than that which may be normally run
by the Company, or for any test performed to suit the convenience of the purchaser.
4. Terms of Payment: Terms and conditions of payment will be shown on invoices rendered by the company
at time of shipment or as may be otherwise stated in writing by an officer of the company or his designee.
5. Orders: All illustrations and specifications are descriptive and are not intended as warranties. The accep-
tance of all orders taken by the Company's sales representatives or branches is subject to approval by an officer
of the company of his designee.

D 100A1
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6. Cancellation of Orders: Orders once placed with and accepted by Company can be cancelled only with Com- 9
.pany's consent and upon terms that will indemnify Company against loss.

I. Company may forthwith cancel the order or contract without recourse:
(a) if conditions are such that shipment from Company's factory may be delayed beyond the date estimated

at the time of entry of order or contract;
(b) if the Purchaser is in default with the Company on this or any other order or contract;
(c) if Purchaser is or becomes insolvent, or if at any time Company is not fully satisfied with the credit

of Purchaser, it may at any time after the order has been entered, or during the manufacturing period,-
or at the time the goods are ready for shipment, require payment in advance of shipment regardless
or original terms, or if after shipment has been made and before actual delivery and acceptance at
destination, (regardless of F.O.B. point), it may recall the shipment and cancel this and all other orders
and contracts which may be outstanding, and shall be entitled to receive reimbursement for its reasonable
and proper cancellation charges.

(d) if the order or contract is for the direct account of one of its sales representatives, distributors or dealers,
and Company terminates or alters such relationship.

I1. The Company shall have at all times a right of set-off as to any and all accounts between it and Purchaser.
7. Claims: No claims for allowances will be entertained unless presented immediately on receipt of goods; nor
will Company be held responsible for breakage or shortage after goods are delivered to and accepted by the com-
mon carrier.
8. Equipment Returned: Goods can be returned for credit only after receiving Company's authorization and
shipping instructions. Consignor's name and address must be plainly written on the shipping tag.
9. Taxes: All Federal, State, Local and Municipal taxes now in effect or hereafter enacted that are applicable
to this transaction shall be paid for the account of the Purchaser, and if paid or required to be paid by the Com-
pany, the amount thereof shall be added to and become a part of the price payable by the Purchaser hereunder.
10. Minimum Charge: Every order received by the Company is subject to the minimum charge in effect on the
date of order acceptance.
11. General: All sales and transactions are subject to Company's Standard Terms and Conditions, and they
shall prevail in the event of any conflict or variance with those of the Purchaser's, unless otherwise agreed to
in writing.

All previous agreements, either written or oral, which are subject matter hereof, are hereby cancelled.
Stenographic or clerical errors are subject to correction.

If this transaction involves EXPORT, the following additional terms and conditions shall apply:
12. Packing: Equipment will be packed, boxed or crated in accordance with the Company's standard commer-
cial practice, for underdeck export shipment, unless otherwise agreed.
13. Payment: Unless otherwise specified in writing, payment shall be made by irrevocable letter of credit in form
acceptable to Company, confirmed by a major USA bank, acceptable to the Company and providing for payment
in full in United States dollars against presentation of United States inland shipping documents and invcices; such
letter of credit to be established prior to Company's acceptance of the order. The letter of credit shall provide
also that in the event Company is, for any reason beyond its control, prevented from making shipment from Com-
pany's factory or delivery at the port of embarkation, a certificate of manufacture of the whole or any part of the
goods shall constitute delivery of such whole or any part of the goods and payment in full of any and all drafts
drawn against the letter of credit for the goods so "delivered" shall be made upon presentation of such certificates
of manufacture in lieu of United States inland shipping documents. In the event that Company is prevented by
law, or otherwise, from making shipment from Company's factory or delivery at port of embarkation of the goods
or any part thereof, on completion of manufacture, Company reserves the right to place the goods in storage for
the Purchaser's account and risk. Any charges, incurred in this connection will be for the account of the Pur-
chaser at cost and will be payable upon demand.
14. Company as Agent: If Company makes or arranges for ocean shipment, Company shall act as agent for
the Purchaser and reserves the right to procure full insurance coverage, including war risk insurance, at the ex-
pense of the Purchaser. All expenses incurred in this connection will be payable upon demand to the Company.
If Company applies for or secures manufacturing, financing, exporting or other licenses required by the United
States Government, or any department thereof, Company shall make such applications or secure such licenses
solely as agent for the Purchaser, and assumes no responsibility therefor.

© 1988 Goulds Pumps, Inc. GOULDS PUMPS. INC. PRINTED IN U.SA
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COMPANY POLICIES

Quoted Delivery and Price Escalation
Prices contained herein applying to items of Goulds' manufacture are firm for 30 days from the quotation date.
We cannot guarantee prices beyond that time due to continual materials increases.
On all quotations which include outside purchased equipment, the following escalator clause must be used:

"The following outside equipment not of Goulds' manufacture is subject to the same percentage ofprice increase as may be made by our supplier to us." (List the items subject to price increase-Example:
Motors, controls, engines, turbines, etc.)

Customer Requested Changes to Construction or Specifications:
Such orders are subject to review for charges. Normally there will be no charge for a change in cataloged con-struction. However, in some instances, a charge will be made for non-stock parts that cannot be utilized for inventory.

Cancellation Charges-15%

Cancellation of assembled units requiring dismantling or processing before returning to inventory.
NOTES: (A) In addition to the above, cancellation will include any charges made to Goulds on special purchased

equipment such as drivers, seals, castings, etc., that are not normal stock items.
(B) Cost of impellers, if trimmed, will be added to the regular cancellation charge, as these are never

stocked.

Material Returned for Credit:
(1) There will be a charge of 15% (not less than minimum billing) of the net invoice price for the return for credit

of items which are returnable to inventory in the same condition as received.
(2) All transportation charges on returned material must be prepaid. Any charges paid by the Company will be

deducted from the credit allowed.
(3) All material returned for credit is to be new and unused, and is subject to inspection and acceptance by the

Company.

NOTES: The following materials are not returnable for credit:
(a) Impellers of less than maximum diameter.
(b) Special items manufactured to order.
(c) Obsolete items not carried in inventory.
(d) Items shipped one year or more prior to date of request for permission to return.

(4) Goods can be returned for credit only after receiving the Company's authorization and shipping instructions.
This will usually be in the form of written authorization and/or a Return Material Tag with an identifying RMO
number.

(5) Equipment and accessories not manufactured by the Company and not carried in the Company's inventory
may be returned for credit or may be cancelled only if acceptable to, and subject to the conditions and handling
charges of our supplier; and after shipping instructions have been furnished by the original manufacturer
or supplier.

Terms of Payment:

Net 30 days from date of invoice.

© 1988 Goulds Pumps. Inc. GOULDS IN INC.
GOULDS PUMPS, INC. PRNTED I00A2

VERTICAL PRODUCTS DIVISION
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www.performancepipe.com r

High Density Polyethylene Piping For
Water Distribution and Transmission

Municipal Water Distribution
Industrial Water Distribution

Raw and Potable Water
Water Transmission

Potable Water Fire Main
Performance Pipe

PERFORMANCE PIPE is the successor to Plexco' and Driscopipe2 . On July 1, 2000, ChevronChemical Company and Phillips Chemical Company joined to form Chevron Phillips Chemical CompanyLP. Performance Pipe, a division of Chevron Phillips Chemical Company LP, succeeds Plexco andDriscopipe as North America's largest producer of polyethylene piping products for gas, industrial,
municipal, mining, oilfield, and utility applications.
Performance Pipe offers more than forty years of polyethylene piping experience, twelve ISO Certified
manufacturing facilities in nine states, and two manufacturing facilities in Mexico.
Performance Pipe manufactures 1/2" through 54" outside diameter controlled polyethylene pipe andtubing, 18" through 120" DriscoPlex TM 2000 Spirolite® inside diameter controlled polyethylene profile-wallpipe, molded fittings, fabricated fittings, manholes, tanks, and fabricated structures for domestic and
international markets.
To enhance the outstanding quality and performance of Performance Pipe- polyethylene piping,Chevron Phillips Chemical Company LP further strengthens Performance Pipe with over four decades
of quality polyolefin plastic resin production.

DRISCOPLEX" Piping for Water Distribution and Transmission
Polyethylene pressure pipe is used worldwide for water distribution and transmission systems as thepreferred material of construction. DriscoPlex"' OD-controlled, high-density polyethylene pipe, fittingsand connection components are a complete, integrated system developed specifically for waterdistribution and transmission. DriscoPlex;" 4000 and DriscoPlex 4100 high-density polyethylene pipingcomponents are made from pressure-rated PE 3408, extra-high molecular weight, high-densitypolyethylene material to provide an optimum balance of performance and properties to meet thestringent demands of today's municipal and industrial water distribution and transmission systems.

1 Formerly - Plexco, a Division of Chevron Chemical Company
2 Formerly - Phillips Driscopipe, A Division of Phillips Petroleum Company
NOTICE - This publication is Intended for use as a guide to support the designer of piping systems. It is not intendedto be used as Installation instructions, and should not be used in place of the advice of a professional engineer. Itdoes not constitute a guarantee or warranty for piping Installations. Performance Pipe has made every reasonableeffort to ensure the accuracy of this publication, but it may not provide all necessary information, particularly withrespect to special or unusual applications. This publication may be changed from time to time without notice. ContactPerformance Pipe to determine if you have the most current edition.

Bulletin: PP 501 
April 2002 Supercedes all previous publicationsPage 2 of 16 
@ 2002 Chevron Phillips Chemical Company LP
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'n~.~y P" , _,Nlng is Preferred for Water Distribution
DriscoPlex 4000 and DriscoPlex." 4100 PE 3408 piping products for water distribution have outstandingpeformance features for rnunicipal and industrial water distribution.

High strength and siffrness to withstand long-term internal pressure and external loads.
* Long-term strength for extended life and performance.

Resilience for enhanced resistance to recurrent and intermittent surge and water hammer.
* Flexible, tough, lightweight and impact resistant for lower cost Installation, narrower trenches

(reduced excavation)
• Fewer fittings required Flexible PE pipe can be cold-bent in the field to follow contours and

easements, reducing the need for fittings.
Dr•scoPlex" 4000 and DnscoPlex" 4100 PE 3408 piping is the material of choice for horizontaldirectional drilling, plowing, river and water body crossings, pipe bursting, sliplining and othertrenchless installation technologies.

. Chemical resistance to withstand corrosive
chemicals (pH from I to 14), and aggressive solls.

* Does not rust, rot, corrode, tuberculate or support: biologicl growth.

* Resistant to ultraviolet and thermal degradation.
-* Can be connected using heat fuion, electrohslon,heat fusion saddles, meduW = * 00oviin

mechanicaljoint adapters and mechanical s ce
and tapping Saddles*.
Leak-tight heat fusion Joints are fully restrained, and
as strong as the pipe %f.

Retains flexibility even In sub-freezing temrres
- water can freeze In the pipe without damaging the
pipe.

* Retains low resistance to liquid flows for reduced
pumping and operating costs.

Plps erommended heat BMms upon request ectrofuslon device shoul be Ins"ilb.d InS.".accordancewih dcc S e shou.. e athe ID of th plpin endlqa ...... -ndfitting outlet when.O'D com~pression COUpings are used. .Instnll mhanicel MOlnln devkces in accordance WOt 3dvcmanufactures. instrudtlns. Addfiora: 1estrAin may be required for m echat"" jo vin -v thatdo ,. p =-. sufia.ntpullout reslatnce.

BtJlstit PP 560.: 
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• Standard colors for water servica identification:

* DriscoPlex" 4000 and DriscoPlex- 4100 pipe can be ta.4;,d ',lth s landard tapping equipment
and mechanical tapping saddles for HDPE pipe.

• Safe - no extractable additives or compounds that could cun-prc.rilise wa-.er quafit-; NSF
Certification available.

* DdscoPlex" 4000 and DriscoPlex- 4100 are manufactured in accordance with AMOA C906 and
ASTM F 714 (Sizes > 4-Y.

Table I DRISCOPLEX, Color Identification
Series iP=IDIPS Standard Color Identification Also Available

DRISCOPLEX= 4000 DIPS 3 equally spaced pairs of Blue shell____ ___ blue stdpes Bluesshell

e4 equally spaced blue
DRISCOPLEX" 4100 IPS Black" stpeoble -i

DRISCOPLEX" 1500 IPS 4 equally Spaced red .4 equally sp 131ke
stripes (NSF approved) sipes (NSF a--rve)

DRISCOPLEX" 1600 DIPS 3 eqUally spaced pairs of 3 equally spaced pairs ofred strips (Not NSF approved) blue strips (NSF appO )DrisoPlex" 4000 40 DIPS through 48" DIPS pressure pipe Sizes are OD compatible with ductile Ironpipe. DriscoPlex" 4100 3" IPS through 54" IPS pressure pipe sizes are OD compatible with steel pipe.DdscoPlex" 4000 and DdscoPlex- 4100 piping compOnents are produced in four stand
Classes - 80 psi, 100 psi, 130 psi and through 160 psi - for water at 730F (230C). Additionallesses below 80 psi and up to255 psi are avalle depending upon pipe size. NSF Cetiflcatlon. Inaccordance with NSF Standard 61 is available I.r potable water applications DriscoPlex" Series water
Spiping products are summarized on the following page.

. .7

43" pipe manufactured to AWWA C901 and AS-FM F.714. pipa < 3" manufactur.t toWWA C90 i and ASTM D3035.

...dn.PP SO 1ps- : i o daa S'"d" all rev c...... gio-P M 6 6 4 o f 18 ', . .. .
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. wA.PeoancpPicoTable 2 DRISCOPLEX- Products for Municipal and IndustrialApplications
7vpkca Markets for D R , CMOP L EX K .0

Pipe ~~~uncia anand eissiidn

FormerIDPISC-OPLEJXiU 4000 56 ~ A ~ ~ . ~ ~ (8
DRISCOP1E" m 4100 1.2.8 BLUE*T IRIE., ,2S) 4100 BiESp 1DRISCOPWCXIm 510,0 7BURpm50UTAjJA

Waterpw~ 
1500ic 

Tuin 
BLU1TR0E FFMR & NSF App;vd P8-52

Undierground Fir main __A _o_ F__14
N77CE .Gqi- vwy Bra m~caAwt~ O m rwp Peldsm.a Y~M * eg*piha ad li aaw GfPwtkLhr~ & or aw aipbn% OP aid II'S orDIPS ahg~

.PS sOWN systm. Ue9Of coorsk or ble color Shell availble on upecllo" . h longiudhialcski ps pattern is bou
2. 3 l PS - 28PSORI11. 13.5,1I7.21; V IlpS-.3rpIpS D 13.5 17. 21.4r MSDR72; 4 IP.PS - W3. FRAPPovdl NFAp sd ammud lmorSMlF7142 u da .D3038_2' .Isf IO24. IPSCI.. 150 or CI.. 200. Blue4. FM R A p o e , N SF . Appr .e d id deloA S IM F 714. 4 D P S w u h 2 ' DP8I . 6 o- C l ue 200. lo e lorrpe s

medmL~~IP TheDn 115 or Chuih 200.~b 16or
4, *" Og g The0 D PS bOs c olor skip. patle I S U.,. equ y pce p bs@ l or ships inr aded ilo t o pip 00 .ste ndrd . T h e D IPs I o nik r . .. . c o l o r -ai p I fte* ly d i pc

ripe aided kilo 111 pIP O. 0.,6. 4' DIPS through 30 DIPS OR 11, 13.5, 17,21; 36 DIPSthrough40' DIPS DR 13.5, 17,21;48' DiPS DR 17,21. AI size mudstoASTM F 714. AWWA COOS md NSF 61.7. NSFAppoved. CT, IS, and S R In /2" -2i No corpe2- ' IS OW 3r IPS muds to ASTM D305,AWWAC M." NDrI p O8and NSF 61. 4' IP8 and larger ize muds loASTM F 714, AWWA COOS
This bullexin pmal address DrlscoPex 4000 and DrItcSOlx" 4100 products. For Information onDtscoRl 5100 Products, see Bulletin PP-. F or InforMlaon on DriscoPlex- 1500 and DriscoPlex-1600 FM Approved products, see Bulletin PP-604.
Table 3 DRISCOPLEX" 4000 - DIPS Pipe Sizing System

sin DR 21 (8 psi pC1) DR 17 (10 Pid p PC) DR13,$(30 IPC DR11(11 IuPC"
DIPSM m eihit, Minmumn VW, Minmum WeiWt Minimum wWtP Ope 00. In. Wal, in. Mt Wail I. 1A Walin. bi Wa, In.'460 4.80 0.2 1.4"- Om- 0-""'0-- 1.2.17 0.436 20S 6.90 0.329 2.97 .0.406 3.62 0.5 4.48 0.027 5.398 .9.05 0.431 5.11 0.532 .623 0.670 7.71 0.823 9.2810 11.10 0.529 7.68 0.653 9.37 0.622 11.60 1.09 11.9512 13.20 0.629 10.86 0.776 13.25 0.978 16.40 1.200 19.7316 17.40 0.829 18.87 1.024 23.02 1.289 2849 1.582 342918 19.50 0.929 23.70 1.147 28.92 1.444 38 1.773 43.0720 21.80 1.029 29.08 1.271 35A8 1.600 4391 1964 52.8424 25.80 1.229 41.05 1.518 5062 1.911 2345 75.3930ff 32.00 1.524 63.83 .1.882 77.66 2.370 963 2.909 115.9936f 38.30 1.824 .9.43 2.253 111.4 2.637 I

42ff 44.50 2119 1J23.44 2.618 150.60 3.296 163550.80 2.419 160.86 2.968 06.27
t Pressue dm rulng awe for wale at 80F (27'C) or less. Presmr due rutMg can very for oie ieadsiic eprtrs
O sin ed n~ilmum wd Uulknesa per AWWA COS. For Oksu i r ID m1y bA(2.12 x m . wa For a cd ID (or Sl e .% consuR aW W C 0 w l i " w scbi ~ c e ID. PFor Qwtua IDM1r"ep0. ~VAv.DO~w
ccMAlted per PPI TR-7. Tt ' DIPS a d lger " Wzes suoeCHl Ph ID. ordert ip .We

• ~~~~~~~~~~~.. ................................ ......... +,. +..PenPP 501 
..- +8oud s l'lp~+,i loliPaOe P osol

NO++.: • 
.d:18" ;': ' -,



1111111mMANm1 11111011)w

www.pormanceppe

Table 4 DRItCOPLEX, 4100 - IPS Pipe Sizing System

Size DR 21 (80 psi PC1) DR 17(100 psi PC) Dot 13.5 (130 psi PC) DR 11 (160 psi PC)
DIPS Minimum Welght , Minimum Weight, Minimum WelghL Minimum Weight,Pipe OD, In. Wall, In. lb/ft Wail, in. Ib/ft Wall, In. H/t Wal, in. lb/ft
Size
3' 3.500 0.167 0.77 0.2 0.2.93 0.259 1.15 0.318 1.39
40 4.500 0.214 1.26 0.265 1.54 0.333 1.90 0.409 2.29
6 6.625 0.315 2.73 0.390 3.34 0.491 4.13 0.602 4.97
8 8.625 0.411 4.64 0.507 5.65 0.639 7.00 0.784 8.4210 10.750 0.512 7.21 0.632 8.78 0.796 1.087 0.977 13.09
12 12.750 0.607 10.23 0.750 12.36 0.944 15.29 1.159 18.41
14 14.000 0.667 12.22 0.824 14.91 1.037 18.44 1.273 22.2016 16.000 0.762 15.96 0.941 19.46 1.185 24.09 1.455 29.0018 18.000 0.857 20.19 1.059 24.64 1.333 30.48 1.636 36.69
20 20.000 0.952 24.93 1.176 30.41 1.481 37.63 1.818 45.3022 22.000 1.048 30.18 1.294 36.80 1.630 45.56 2.000 54.82
24 24.000 1.143 35.91 1.412 43.81 1.7 54.21 2.182 65.24261" 26.000 1.238 42.14 1.529 51.39 1.26 63.2 2.364 76.65

28ff 28.000 1.333 4886 1.647 59.62 2.074 73.78 2.545 88.79
30f 30.000 1.429 5612 1.765 68.46 2.222 84.9
32ff 32.000 1.524 63.84 1.882 77.6 2.370 96.35
36ff 36.000 1.714 80.78 2.118 98.57 2.667 121.98
42ff 42.000 2.000 109.97 2.470 134.15
48ff 48.000 2.2M6 143.65
54!1 54.000 2.571 181.__

t Presurn aMss mbp we forwatra WPF (27C) or 9mm. Pfu" Cn due Wow-y~ iwS.ud3~ u~mug31 WeS 00 Eld in*m ftu welidr pu- w% 1.. 0 40V #M IM-OinrO iuumnEjuuspAW fo
Iualuag AID. may be '11idbyAg D30 k 2.2mw) CamANAaSf hmnsadade a

dedhig ra-id p~ae ID. * P1s we i o 'd per PIP "r -7. tt W8 Ps saw b e .f. m f* "Mu od r euwi mi s.

Pressure Rating
Water system piping must be designed for the continuous Internal pressure and for transient (sucpe)
pressures imposed by the WIlar applcd. DftsWPx PE. 3406 Whldnsy polyethylene 4e
provides a unique balance of propere that are epially wel uied fO w r ibon
tranimission.. DiscoPiex" PE 3408 HDPE has outstandng long-term stngth tht provides durablhily
for long-term cohtinuous Internal pressure service. DdscoPiex" PE 3408 HDPE also provides
exceptional ductile elastic properties that provide exceptlonal fatlgue resistance and reserve s
necessary for recurrent or Intermittent pressure surges.

Continuous Internal Pressure
The continuous Internal pressure, exclusive of translent m ure surges, is defined as "wordng

presue. Ppes wrlngpressure Capaci* Is a function fthalwlehoop stress and pip
thickness. Alowable hoop stress is determired by testing p ipe t s sInternal pressures,analyzing the test data, and categorizing the result. The a ; e.uft is defined as the hydrostatic

) design basis (HDB). The HDB Is used In the pressure rating equations that follow.

swuin: PP SQi 1w dpsli ildf
.geflof 16 
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Table HDB for Perlbrman(Pe Pipe' PE 3408

73OF (23*C) 160pI(11.0 MPa)
140*F_(600C) 

psi_______ 5____2 __________

Pressure Surge
When there Is a sudden hcms or decreas In water system flow veloci, a prssure surge will occurReuret pressure rgeS" RS, .are repeie surge events that occur fequen such as during pumpstart-stop Operation. Occasional pressure surges, Pos, am Irregularly occurring surges such as asudden flow chae due to firefighting or chc valve opemt. Surge pressure magnitudec--rrespos dc t v y ng; ,greater velocity change produces gratW surge pressure. Themagnitude Of a pressure surge due to a rapid flow velocity change may be approximated by the following
equations:

aV 4a-0

) Where:
Ps  pressure surge, lb/In'a -- wave velocit, ft/
g = aceai of fgrvly, 32.2 Ns
V flow velocity change. ftE = Inaanes elsM dus for PE, lbn 2 (150,000 lb/Ir for PE 3408 at<0°F)K = liquid bulk modulus, Y/In (300,000 lif for water at <80F)
DR ppe dimension rato

twh
OD = Pipe outside diam r, In

ta pipe Minimum wail thickness, In
With i unique ductile elasc properties, ftdbft, resilience and supeb fatgue resistance, DrlscoPlex °4000 and DrdscoPlex- 4100 pipes have tremendous tolerance for surge cycles. Its low elastic lusprovides a dampening mechanism for shock loads. hese properties result In lowe surgepressures compared to more floId systems such as steel, ductile or PVC. For te m cchang In water piping systems, slurge prssre In Drs x 400ad.lso x40
polyethylene pA e about 86% less Wn 16 steel pipe, abou* ls tan In. d .... . :: amabout 50% less than In PVC pipe.

I 01 
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Unlike other plastic and metal pipes, surge pressures In DrIspoPlex" 4000 and DdscoPlex" 4100
polyethylene pipe are handled above the working pressure capacity of the pipe.

Pressure Class (PC)
AWWA uses the term "Pressure Class" to define the pressure capacity under a pre-deflned set ofoperating conditions. For polyethylene, the PC denotes the maximum allowable working pressure forwater with a predefined allowance for pressure surges and a maximum pipe operatng temperature of
.80 *F.

PC.2xHDBxDF

(DR-I)
Where terms are previously defined and:

PC = pressure class, lbn 2
HDB = hydrostatic design basis for PE 3408, lbn 2 (Table 5)
DF = design hor (0.50 for clean waer)

Table 6 shows Pressure Class ratings, surge allowance and corresponding allowable sudden change in
flow velocity for standard DR's of DrlscoPlexu 4000 and Driscoplex- 4100 water pipe.

)Table 6 Pressure Class, Surge Allowance and Corresponding Sudden Velocity Change
for Pipe Operatng at 80 IF

Recurring Surge Events - PR Occesoal Surg Ev ' Pes

DR PC, psi Surge Alowapce, ing surge oa c, "nIding
PRS, b/in Sudden Veloit 'g Sudden VelotChange, t/s P_ s___n" Chang, ft/s

21 80 40.0 4.0 80 8.0
17 100 50.0 4.4. 100 8.9

13.5 128 64.0 5.0 128 10.0
11 1%60 80.0 5.6 160 11.1.

For the vast majority of municipal systems, DiscoPlex" 4000 and DrscPl" 4100 polyethylene waepipe have considerably more surge and velocity capabilities than necessary, even under temporary high
flow conditions such as flushing or fire-fighting.
• Surge allowance and temperature effects vary from pipe material to pipe material and erroneous

conclusions may be drawn when compng.the PC of two t materials. For
Instance, the PC defined by AWWA for C900 PVC pipe InCludes a surge *wance,

cresponding to a Ilow velocit of 2 ftsec. t ove erarWmn2fise C0 PVCpipe should be do-rated. When both Wokin presur c s nure capitar
accounted for at velocities approaching 8 tsec, vlrlly 1wam OR isruired for C906 PE
and C900 PVC.

Pqsb 1 . " . ......* ':'"" • , : 1::.!2 M



Working Pressure Rating (WPR)
As described, a pipeline containing flowing liquid is periodically subjected to two modes of hydrostatic
stress: sustained stress from working pressure and transient stress from sudden water vl
changes. The pipe must be designed to handle both stress modes. As defined in AWWA Standards,
Working Pressure Rating (WPR) Is the capacity to resist working pressure (WP) with sufficient caPaciy
against the actual anticpaed positive presure surges above working pressure. The only."Pressurerating" the water distribut system designer should consider Is -the Working Pressure Ratn!WR
The sustained xOpdn prssure appie to the pip (wodn pressure) must bar no greate than the
WPR. Pressure Class and Workng PressureRating are closely related. Presre Cls is a ratf
based on operating conditions that are predefined In the AWWA Standard, where WPR Is calculate
based on the anticipated operating conditions of the actual application. The predetermined Pressure
Class from the AWWA Standard may or may not be appropriate for the actual application.

The following relatonship between WP WPR, and PC applies:

WP -WPR PC

Working Pressure Rating for Typical Operating Conditions
When expected flow velocities are within the limits given In Table 6, and the pipe operates at 80 °F or
less, the following equation applies: -

-- M-PC

Working Pressure Rating for Other Operating Conditions
In applications where the pipe operates at temperatures above 80 °F or where exceptionally high Ibv
demands exceed the PC surge alowance, WPR must be calculated. WPR is equal to the lesser of the
following three conditions:

Condition I The pipe's nominal PC adjusted for temperature when above 80°F:

WPR - (PC) FT
or

<Condition:2 One and one half times the pipe's PC adjusted for temperature liss the maximum
pressure'resulting from recuning pressure surges (PRs):

wPR - 1. (PC) FT -Pn=
or

Condition 3 Two times the pipe's PC adjusted for temperature less the maximum pressure resulting
from occasional pressure surges (Pos):

WR -2.0 (PCJ Fr -P 02

Surge allowance, PR$ or Pogs, may be approximated using the quons In "Pressure Surge" above. As
the equations show operating at a working pressure tan's nominal PC provides additional
surge pressure capacity.

Temperature reduction factors, FT, are presented In Table 7. (See following page)

M & 501 !Wuu ,. . --- d- •
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Table 7 Tempeamture Factor, FT
Servie Tem"etur, F (C) 80(7)1 S 90(32) 100(38) S110 (43):5 120 (49) S 130 (54) A 40 60)*Temperature Facto, FT 1.00 0.90 0.78 0.75 0.63 0.60 0.50
t U-e 80F (27-C) ,evice fcr for 80F (27C) and lower service temperatures. t The maximum service temperaturefor DRISCOPLEX'm PE 3408 pressure pipe is 140F (60oC). m

Water Flow
DrlscoPlex" 4000 and DdscoPiex" 4100 piping has unique surface properties that reduce flowresistance, and help retain reduced flow resistance properties over the long term. HDPE has a waterrepellent surface that does not rust, rot, corrode, tuberculate or support biological growth. Turbulenceat moderate flow velodtles helps prevent deposition and sedimentation to help retain long-term reduced
flow resistance and reduce the need for maintenance flushing.
Designers use various methods to determine flow resistance. For traditional flow resistance equationsdeveloped by Darcy-Weisbach, Fanning, Colebrook, and Moody, an absolute roughness of 5 x 104 ft. (1x 10" m) Is typically used In design. For the empirical Hazen-Williams formula (given below), a C-Factor
of 150-155 is typically used in design.

10 oo'1 * ' 85
h- 0.002083 L (:-

VC I WWI=p- o.0o015 L (1001.8 /4~
Where hf = friction (head) loss for water, ft.

L pipe length, ft.
C = C-Factor
Q = flow, gallmin
d pipe Inside diameter, in.
pf =m ion loss for water, psi

Joining
DriscoPlex" Seres HDPE pipe and fittings are joined
using heat fusion, flanges, mechanical connections that 7
are designed for PE pipe, and electrofusion. Heat fusion
Is a simple, visual procedure that utilizes controlled
temperature and pressure to melt and fusion-join PE
pipe materials togeWher. Butt fusion is used to join !componeft end to end; saddle fusioto attach a branch
outlet to a i ,- plpe, and socat fusion to join smaller) pipes to sodt tngs. Heat fusion joints are reliable,
leak-free, fu nly resrined, and as strong as the pipe
Itself. Contact Performance Pipe for recommended
I.ning p
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With heat fusion, there are no gaskets t-) leak. jOI;t restraints arenot required, and thrust blocks are necessary ojfly under unusual
circumstances. A leakage allowance cozn-mon Lo gasketed.bell.
and-spigot joined pressurs pipes is un ay with the
Performance Pipe" PE 3408 pressure piping system. Heat fusion
joints are fully rsstrained and as strong as the pipe itself. Because
water flow pressure cannot push heat fusion joined off the pipe
end. thrust blocks are not required. Thrust anchoring may be
required .to control Poisson effect forces where PE pipes are

...... ...... connected to bell and spigot piping.
Performance Pipe PE 3408 pipe and fittings, may ...........

also be joined together or transitioned to other
materials with flanges, mechanical connections that
are. designed for PE pipe, or electrofusion. These
connections must be made in accordance with the
connection manufacturers instructions. Some
connections such as mechanical OD compression
couplings may require a stiffener in the pipe bore.

DdscoPlex Series HDPE piping products cannot be
joined with adhesive or solvent cement. Threaded
joining and joining by hot air (hot gas) or extrusion
welding techniques are not recommended for
pressure service.

Tap ,,

Tapping
DnscoPlex" 4000, DriscoPlex" 4100,. lrnscoPle:< 1500 and
DriscoPlex' 1600 may be tapped with corventional water
main tapping equipmant The tappv operation Is
essentially the same as that used for any Y.eta r main. A.
tapping sleeve for HiDPE pipe is instaileu rr Ihe main, an
open tapping valve io-necte I : the s1ee,, and then a
tapping machh;a is - :c, ated v. i'i-'. -otating shell
cutter inr. the tapping machTin~e is aJ*:-,n,ed t,:ru.31gh the pipewall, an, then retracte d Tine %.'aiqsed ': d the tapping

the valve: Mien the main is ni ot cu',t i' the valve can

) * cute hi ~ :i=,1*rj achfl shell
..... . -.' ..... .; ,,! -.e 

w e .the

Gutter I ~ een theteeath..
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DrlscoPlex" 4000 and DriscoPlex' 4100 piping materials .
are stabilized against UV degradation and can be
permanently installed on or above the surface". Surface
and above grade applications must be properly
supported, and must take thermal expansion and
contraction into account. If the external environment
subjects the line to freezing conditions, water in the pipe
may freeze, however, the pipe will expand a$ the ice
forms and will not break. To prevent freezing, the line
may be insulated and may be heat traced if necessary.
Heat tracing equipment should not exceed 120°F (49"C). .
Although DriscoPlex" 4000 and DrIscoPlex" 4100 piping
can be installed on or above grade, most water
applications are installed underground. (DdscoPlex 1500
and DriscoPlex" 1600 piping must be Installed
underground.) Installation methods Incude direct bural,
horizontal directional drilling, pulling, plowing and planting.
DdscoPlex" 4000 and DdscoPlex" 4100 are also: used to rehabilitateexisting pipelines.; Rehablitat~ortechniques include sliplining, pipe bursting, and proprietary techniques for installing tight-fitting liners.

Direct Burial
Direct burial involves opening a trench, laying the pipe in the trench, then backfilling with appropriatematerials. Pipes are joined Into long strings before placing them in the trench DriscoPlex" 4000 andDriscoPlex" 4100 pipes should be Installed in accordance with ASTM D 2774 Standard Practice forUnderground Installation of Thermoplastic Pressure Piping.

Uke all piping materials. HOPE piping must be property installed.HDPE Is a flexible piping material that works together with its soil
embedment to sustain the earthloads and live loads above It.Suitable embedment soils are'required to provide support around
the pipe, and embedmen, sulils must be placed so that the pipe isproperly surrounded in emTbedment materials. In general, coarse,angular sands and gravels ara preferred, but other materials may
be used under the direction of the design engineef See ASTM D2774 for embedment rma..ral size. Embedment materials must
be placed In the haunch areas below the pipe springline andabove the pipe so- th e pipe is fully en,.apsulated without voids
In teembedment. Cgrmpacted emrbedmerlt. is preferred. See thePrfomance Pipe Engineering Manual fr information about the) dign of underground installations.

*DrtsPlex 4000 andolex 4100 piping with a blue shell should -clt, -;zted for o, . applications.
These products are UV dMbIZ~d to allow unprotected outdoor storage For up to ! rn6 .

Bu PIP 501. 
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Horizontal Directionat Drilling
Horizontal directional drilling Is a technique for installing pipes and uflity lines beiox, ground using asurface-mounted drill rg that launches and places a drill string at a shallow angle to the surface and hastracking and steering capabilities. When the drill is advanced undergrounr, it crsates a borehole alongIts path. As the destination Is reached, the drill string is angled upwards to penetrate the surface. Afterthe borehole has been opened, a backreamer is attached to the head of the drill string, and the HDPEpipe is attached to the bacemer. The drill string Is then retracted. During retraction, the borehole Isexpanded by the ba am and the HDPE pipe Is drawn into the borehole- To protect HDPE pipeagainst excessive pullinj load, a weak-link or breakaway device should always be used at the head ofthe HDPE pipe. The allowable tensile load for setting weak-link devices is determined using ASTM F1804 Standard Practice for Determining Allowable Tensile Load for Polyethylene (PE) Gas Pipe DuringPull-In Instalation. Horizontal Directional Drilling (HDD) applications should be installed in accordancewith ASTM F1962 Standard Guide for Use of Maxi-Horizontal Directional Drilling for Placement ofPo.eth fene FOS or Conduit under Obst le,-Including river Crossings, Plastic Pipe Institute (PPI)Polyethylene Pipe for H orizorta Directional Drilling, and the Mini Horizontal Directional Drilling ainuepubished by the No American S of Trenchless Technology (NAST7). Additional informiIsavailable In Performance Pipe Technical Note PP-800 HDD - Horizontal Directional Drilling.

Planting, Plowing and Pulling
Planting and plowing are limited to suitable soils and site conditions. In planting, wheel or chain typetrencherseusedtocutana ron rench. A long pipe string or pipe from a coil. isjfover the trencher and direcly Into the trench. Backfilling follows after trenching and laying. In 1oN,a plow rather than a trencher Is used to open the trench. The 01ow may beiMd with a chute tpipe down through the plowInto the trench bottom. Seethe.. "minimum bend radius of the pipe feed plow chute. I
Flexible HDPE pipe Is Ideal for these installations.

Pulling Involves opening a trench then pulling the
pipe Into the trench from one end. Sometimes a
truck Is fted with an outrlge that extends over and
down into the trench. The pipe Is attached to the
outrigge' and then the truck is driven along the
trench to drag the pipe Into the trench. As with
horizontal directional drilling, the pipe should always . ....
be protected with a weak-link or breakaway device
at the leading end.

Rehabilitation

In sliplining, a slightly smaller pipe is pulled or pushed inside the old pipe. fvpicalv. tnj iew pipe mutbe at least 10% smaller In outside diameter than the inside diameter a the host pip The host.pipemust be depressurized and cleaned, and tight beryds removed. A sloped ,&.-*m ce r.C i'6 a. ,cavated, anda section of the top of the host pipe is removed. Th- n the new pie is p- '* push-pulledio into the host pipe. Once Installed, the new pipe e to the S.... .. a r ' h ;in- l many cam,

uls~l: PP 501 
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the improved flow characterstics of Dd scoPlex" 4000 and DriscoPlex" 4100 HDPE pipe can deliverflows comparable to the original capacity even though the new pipe is smaller. See ASTM F 585Standard Practice for Insertion of Flexible Uners Into Existing Sewers.

In pipe bursting, preparations are similar to pull-in sliplining, but a bursting head is placed ahead of thenew pipe. The bursting head breaks the host pipe into fragments so an equal size or larger new pipecan be pulled Inside. Pipe bursting is limited to host pipes that can be fragmented.
Other rehabilitation techniques Include tight-fliting Ilners Where proprietary techniques are used to Install.liner Inside the host pipe in ntimate contact with the host pipe ID. These proprietary techniques typicallyuse a mechanical procedure such as rollers, swaging or deformation Into a u-shape to reduce thediameter of a liner. It Is then Installed inside the host pipe similar to sliplining, and then re-expandedagainst the host pipe ID using various means to revert the liner pipe to its original diameter.

After Installation
Post Installation procedures generally include leak testing and disinfecting for potable water lines.

Leak Testing
Take all necessary precautions to ensure the safety of persons and Property while conducting leak tests.Leak tests should always be, conducted using hydrostatic leak testin procedures,. In general, themaximum allowable test pressure for leak testing is 150% of the pipe wordng pressure at the lowestelevation In the line; the maximum tim alotd to conduct a lek test is eight (8) hours Inclugringingthe line up to pressure, maintaining tet presure, am deprsurng; If leaks am found, depresurlsthe line before repairs are made; and if retesting Is necessary, allow the line to rlax ,forat least eight (8)hours before repressuriin the lne. See Performance pipe Technica Note PP-802 Leak Testing forrecommended leak tesftn proedures.
WARNING - Co nmdefol. JO Lft do not lak When prwsug4 lea g at a faulty fusion jointmay mmedately pcede catftrophic sepration and result in violent and dangros movement ofp4l
or par " n h eeaeo lnownt wader pueswu. Ne1e0 eP-Pr.h oral I Ito repa* WAs Vpleak wh the piplne hs plesuftg Alww ~~sugeteppln helbeft eMakn COMM6clonFau/ty fusion Joints cannot be faflwC, they must be cout. and r%%Ie usIn% proper heat fusion
prmdww&

Disinfecting
Applicable procedures for disinfecting new and repaired potable water mains are presented in standardssuch as ANSIIAWWA C651 Disinfecting Water MaIns. ANSIIAWWA C651 uses liquid chlorine, sodiumhypochlort or calcium hypochlorlte to chemica disinfect the main. Disinfecting solutions must notexceed 12% active chlorine because greater oncentration can chemically attack and degrpolyethylene. Aft, d, al d ecting solution must be flushdfrom the system, especialy
from dead-end lines.

)
'Because some pro tight-iting liner Installation techniques can impose high stresses On a Polyethylene liner, theinstaller Should pioe validation data and Information, and should certify the o e of thIs811d1 lner

Siisilt PP 501 S~ecd.dprevou pubelaPaga 14 of 1S*
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Repairs
Damage generally requires replacing the damaged section. With larger pipes, replacing the damagedsection with a flanged section of pipe Is usually necaary. Smaller pipes may be flexible enough to fusea replacement pipe section at one end, and' then deflect the other end to the side so a fully restrainedmechanical coupling or electrofusion fitting can be Installed.
Temporary repairs to seal minor leaks or punctures, or to reinforce damaged areas until permanprepairs can be performed typically employ a full encirlement repair damp. Polyethylene pressure pipecannot be repaired or restored to full service cpc--- u...ing extrusion or hot air welding to fill or plugdamaged areas.'

CautionsObs Ie ll local, stas and feea codes and system performance or cause Injury or property damage.regulatlons, and general handling, InsaliMtin, Obtin and Observe e handling Instructons pmvdedconstucton and opean saft precution. The by the delivy *hw.following are sm adiioa prcui thate oll br vd weuing aee sice Pipe Strlldng the pe with an Instrument such as a hammer maybresult In unotoed rebound. Store D"iscoPeeproductsPOlyethylene piping preduct. so that fe Vointi for damage or "wy Is mnknized. See
Fusion and Joining 

the Pefonce Ppe Enirdng Manua.During heat fusion, equipment and products can exceed400F (2040C). Take care to prevent bums. T e ng seaWhen. tent Is required, 6bv all safety meaures,Do not bend pipes Into alignment against open butt fusion restrain pipe against movement In the event of catastrophicmachine damps. The pp may ring out nd cause injury falure, and observe imitations of tmperature, test
or dernme. 

pressure, test duration and making repairs. SeePeoibmc Pip Technic Note PP.02 Look Tsf PE
Peornance POe polyethylene Piping products cannot be POW Yjoined with adhesive or solvent cement. Pipehad jProteinon AV6W 1 Shar and Sending Loadsand Joining by hot air (gas) welding or extruslon welding Whom a Poktos brnch or service pipe Is * to atechniques are not recommended for pressure service. branch fitting and where pipes enter or exit caings or wahlUquid hydrocarbon permeation may occur when liquid structural support such as properly pieced,hydrocarbons are present in the pipe, or whe o backli d a proteve Mm hould be used.. W #hr or.urrounding the pipe Is contaminated with iquid P .ot iv be do hi s upothearba " ..*e.nthydrocarbons Polyethylene pp tha has been pencto mrmeated. ~piredb adlshould be Joned using sutale moIinic l in properly p oed COmacted bediM or other meanstoesaus ito abloen m ocro n pon td protect the polWylone pipe against shear and bnngloads. See the Perfrmance Po. Engineering Manual andpipes may result In a low strength joKn Mechanical fimig ASM D 2774.must be installed In accordance with the ft"ngmanufacturers Instructions. Obtain Instructions fromthe fltling manufacturer. See Perormance Pipe Bunetin pp -ubfiveoine Temperatures750 and the Peibrmnce PIpe Engheerig Manuel.- Water can be -oen solid in polyethylene pipe , ut

damaging he pipe. butanie plug In the pipewill sopflow.Weigh, Unloading and Handling Do no a pssu t rozen ine that has an Jos Plug.Although polyethylne ppng Is 6ihwih ompared to Allow i p6 g to thawbefore applying presure to thesome other piping products. significant weigh my be -Dna. Sv~Wrhu sc sfo niepuInvolved Move:: olehene pipigth p(prhnln tpigedtt~a NO sucn)i armi I Plurfeoand ft quipment. Use bricsings. Do nabove gli A can rupture and possibly fragment theor wire ropeas Do not rM or drop Pipe Off the truck. or drog pipeine nd cause InJury or property damage.Piping over sharp rocks or other abrasive obecle. Ihandling or abse can damage pipi and c p
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CONTACT INFORMATION:

PERFORMANCE PIPE, a diviivn Uf
Chev ron Phillips CheiCal Company lP
PO bvx 269o
Pla, . IX 75026-9 . i

T1r seixxhnic inita ti

Phone: O-2-6
Fax: 972-599-7348
,ww.perfbmancvpipe.com Strategilly Located Plants

To Deter Serve Your Needs!

PERFORMANCE PIPE

Product Literature

Technical Notes & Bulletins:

Bulletin: Pp 502 Polyehlen Piping for Sewer Rehabitation

Bulletin: PP 503 Polyehyen Piping for Municipali & Indstia Applications

Bulletin: PP 109-DS P19 3408 Dab Sheet

Bulletin: PP 110-DS SpiroliteDa Sheet

Bulletin: PP 152 Municipal & Industrial Size and Dimension Sheet - IPS

Bulletin: PP 153 c & S Dimension Sheet- DIPS

Bulekn: PP 750 m Pipe G igs Brochure

Bultili, PP 900, P
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WAiT RIGHT PERFORMANCE
THE EKRIORME YOU EXPECT. THE INNOVAT1ONS YoU NEE.
With over a century of experience, we're experts when it comen to d"hiah'ag, FETlUES
providing Innovative solutions for all kinds of applications. Our HDPE pipe delivers t'/l, W: 10.3 0 w" '.:;' -. ,- :.: .,L. ;:9,superior value while providing physical strength and structura; desigi i.st ,equirmer.
cannot be matched by metal or concrete. Addresses EPA Phase 11 Bet i'.igj- ;. Fr-.

for iong-tern serce rliabilityHancor's new patent pending higbly engineered composite pipe joining system, 3 Ughtweigt, hig sLrength eompsite stii, eqjIlresa unique combination of three different materials, is being described as the best less labor 3ma r fester instatllal 1 ad P.I.j' ,d oosz.watertight solution on the market. . Bell and gasket com gation ,ir.fc.rmrr -r.i.as
uniforri support no. oin ihe ~Oui!,BLUE SEAL is a gravity flow, watertight pipe ideal for storm seweri, detention po.'ethylone pipe nr!ustry.systems, and cross, slope or edge drains Other applications include golf 8 Fast bell-and-,pigot joint assembly ',it i w t'%;.edS striftral tntegf.courses, sports playing fields, or parking lot drainage, as well as irrigatibn d • HDPE pipe provides smperior ri'.isr :Pne to !)5evnitenclosures. 

. - rngn& ,Jetednrat: nr .1imTbfing.
Available In a complete range of sizes fom 12'- 60- (3 00-1500mm) diamee
Hancor exclusve solution Is 3rd party verified to meet 10.8 psi water a v !i 8 * t 

.T
tst requirements and EPA Phase 3 Best Management Pracis Once a..Hi...,
leads the way In offering a 60' corrugated HOPE verified wateriti ..

alfiiI h !.I S ii:e. t ;, ;: s -df-(ris entt ;t ko 'lThe unique leatue that sets this systm apart from any other Is a higl Stjr:: ! * . l.4. :- , ;' . ,i,integal b d sts e that utiizes elpadling structural foam " * Aeiis.ir...Igasket upport. Ibis revolutiary coupling system maintains bed •., , ;;i .. Vi i .9 ,
pressut provding unif tolerances to ensure the hi.st d ,.ret sn-,t,-
performance not found in dhe corugated pipe industry. Hanco's m ' .i.i'. -
reinforced bell design Is easily recognized by its blue product ido 

*. i-. c .

5 YEAR WARRAN Y
BWE SEMAL. Hancor's new highly gineered composite pipe joining system
baded by an Indusy exdusive 5 year limited warranty. . .

mam H m ae rpehaflv and 0131iieefli are 4oMnits
. ,

. , 
. •
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BLUE SEALWPE SPECtRCA1IOd JOINTPFOMJC

20' (rxm) for 12- 30' (300-750mnm) or AASHrO MPT. 2'-, 3 O10n
diamterAw.JoIntsawteM 0g "_ q

20.5' (6.24M) for 38'- 80 reuren OfAACg sl am~
(900-500mmr) diameter Mip. MaeO PW 9 * 1 Mae theyqtienS F~s~4T7. in addition ItheSpclcafions: AASNTO M294, Tye reenr 0 am ;n

and AAH1I) P7,tTpet.d accwrdt W D1149: 72 hoursJoin Pedonnance WatrUWt.mu i5 f~ £0'F
loinIg Sm dmp Gaet am bhww kby vi, *
Gaskiet ftll1soprens mneet ASTM F477 Wmuhu W4sm O iut e W nva
FM*i amd Acmessuft Hanca oft., Wfap% ,Nmk ddbb Ajitkhbicnt
afoUlin o fralordla rso sw*kinau~bM obe used

38"- 60' (9004500m) dlamnetei huve aSCOPE reinibmed behndp incluing a bell
This specifllonw descbe W2- 80' toe=c deftc mi an mdi ulidurcin
(300450m) Hama BUIE SEAL pipe for b&d. Plate bep tW el Ur ,i W fU fiause I pvt flow apiallifon acterni 0WW10hO1b e f,1ln

BLU SEAL pie hans amot mc and roinfuc wohi at
annular aitedor -
* 12'. 48' (300-10mmJ meet AASKyO Mie

0 W(150w meltsAAID 7, AASHTO MPn. Febea flithi* 0'(1 00 m)mets AS rO Wi are weldiedat allac es" -1itala

* Mannints 'n VA*s IN we In design
Wo less than 01010. *T U

*ntumlna* be In acdnebwt.

Pip aNd f 1b101h1nm~ we f* ininiiOW a crIn Mkon .m......
POW**. Mluf ~1t AM DM35 ffn 12'. W8 (300120Cm) i~tqI tmum cai lleds 38I20C. lb (03mn), and 1or V0 (11500m) dasuclosed cal stnucwmel Owe mst how a 1L5 It (0.5im).
oCqiund *00h no. thu d 20 bf i.

-. 13 075) (4"0 (00) (5) (9) (3 )(10) 15)

VA' 35. 3.9 29. 37.9 4Uj SU 57473

06) O46 (1 (758) (M6) (11M) (120) (145) (4812)

70 IO 10220 330 40S 500 67 SalS(46) ( m (0) (150) (W8) (27 (6) 315)
~W bWPS~~pg~,js ~*Direct Contuact
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The Performance You ....
The Innovations You
With over 110 years experience , Hancor has provided expert knowledge and
hrnovanve product solutions proven in a wide range of field drainage
applicatious. The recent development of large diameter pipe is only one example..
of our cr.unitent tn providing .spenor producls arid unjroved perlorniance.
Our HDPE pipe delivers superior Vralue while providing physical strength and
structural design that just cannot be matched by metal or concrete.

Sure-Lok F477 pipe is perfectf or storm sewer applications; retention/detention
Systemns; culverts; cross, slope or edge drains. Other uses include golf courses, sports
playing fields, or parking lot drainage, as well as irrigation ditch endosures.

:( •::C .•, • ..• .. .. ... ..• .;i . ..
r#ee A~1E P77 *IS-25 i1gwr V rITciat ~ a.

nmniman of12 (.3i)o rJ
4 48"1 (1Xl00 mm - -12 ~ i

~~ 18' (0 i(frn5#) of MWv for 5~(3WFn n

(l 1t~7 m) dI~ea pieaMO5 oides Supenor resstace to diemwls
(62m) t~thsfor36-6O (9V-S~lm) roads'akts, motor oil and asln-wilnot

'i.... - • rtur -  ' - i n , jo in t " ru st d eterio ra te o r cru m b le. .
castm length also available, PA* Wt.nds repeated0 fiez ihads and

j -.. sio. t j g.lafor qu i' . i lui • su ...mer at res.
'AVs h-Slldn * Spokr hydrauli-swotw inteiior wil
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Scope Jont Pe,*vaNce FfnThis specification describes 4' - 60' Pipe shall be joined with the Sure.Lok •4' - 10 (100 - 250mm) fttings shall confo.n(100 - 1500mm) Sure-Lok F477 pipe for (belland-spio joint meeting AASHTO to AASHTO M252, 12' - 48' (300.use in nonpressure drainae appcations. M252 Type S, AASHTO M294 Type S or 1200rm) to AASHTO M294 while 54.Ve R e tMP7-97. The joint shall be silt tight and leak (1350mm) and 60 (1500mm) shall conforrr
-. u1 Rf& resistant Gaets shal be m of to MP7-97.Sure-Lok F477pipe shall have a smoot POI: O meeting th requirements ofinterior and annular exterior (netions. ASTM F477 with the addition that the gaskets atl Fpl&e S' - 10' (100 - 250mm) meets AASHTO shall not have any visible cracking wte Pipe and fitting material shall be hi delsitjM252, Type S. tested according to ASTM D1149 after 72- pov-qtylene meetng ASTM D3350 minimur,a 12" -4t" (300 -.1200mm) meets AASHTO hour exposure in 50 PPHM ozone at 104°F cell classification 324420C for 4' - 10'M294, Type S. (400C). Gaskets shall be installed by theipe. (100 -250mm) diameters or 335420C k54' and 60' (1350 and 1500mm) meets manufacturer and covered with a removable 12' - 60' (30 - 1500am) diameters.M SHTO MP7-97. wrap to ensure the gasket is free from debris.* Mannin's 'n' value for use in design shall A joint lubricant available from the InS aiO$ L nnot be less than 0.010. manufacturer shall be usd on the gasket Installation shall be in accordance with ASTMand bell during assemnbly. D2321 with the exception that minlium

cover in trafficked areas shall be one foot
(O3mfor41 -48" (tJo- .200mm) pipe ani
18" (0.5m) for 54' &1350inm) and

6'(153CU.;ir) rire.

4 6 8 10 12 . 1 5 18 24 T 4 , . - - - 54 5 0 .O(1) (150) (20) (250) (300) (375) (450) I (750) 9t0) (105) t 12%) (1350) (1500)
4.7.9 94- 11.9 14.2 17.7 21.5 28.4 360 . 8055.50 510 67.3 -(119) (175) (239) (303) (361) (450) 46) (721) (914;i (1052, 1)219) !139" 49 ) (1709)08 0.7 1.0 1.7 2.0 2.4 3O 40 40 - 46 .3 7 i 's- 8 7.8.(16) (19) (26) (43) ( 1 (5 ) .) ( I 002) (1.2) ( 1i7) i47 (.It 4 , '198) (198),

10 20 30 42 76 IOU 1 220' LV41~" *. 0 861(5) (9) (14) (19) C32) (46) 159) , 
-.... -- ,---,---....AN diamee avaable ith oi wiftut perforawk : •

i emiro-ft h Et 8 t~ii t ' -. -y . ..:. . : =.,.. .. . ,. w h e h. e.. a..od u t,:

DIRECT CONITACT ELECf RONIC MEDIA

-.W FOF. 9PE ( ,'-. - ,-,... 3nd xl'3k-'i:

• t t :.. i , .try

........ ... .... .... ... .... ........... ...- . 9k ie:

44 .. ~....~.... .~..n,

." :: i 
•' 
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Now, with new refinanents, the Kerom Polyre line is n

even better choice. Wvc

impovwe the design to surpass the requirements of*
ASME B16.4,

* simplified imstallation and reduced inventory needs by
producing one lawg ported valve "yp per sz
introduced a highhead desig; and7

subjected our valves to the rigid testing procedures of
AGA Research.

ou can count on the Ker.tes Pbtec line to provide
cost-effective, durable solutions to your polyehylene
ball valve eaquitrmn..
rt mm hmub g

L.. Full Prt Opening (2- )
2. Reliabk Conruction

.3. Ezy Operton
4. Meets or Fxced ASME B16.40
5. ISO 9001 Cetified Manufacur
-6. Maintenance Free6. m2406: 80psi(5.5bar) . ..
7. Integral Purges - Easy connection PE 3408 : 100 psig (69 bar)
8. High Head Extension Available
9. Independent, Third Party Tested ,Miur Density Poelhyleine (PE 2406-

-Hgh Density Polyethylene (PE 3408)
F~rrom .:1O& to ""Y- . . .601t

!] ~~Fm -20 V ... ._...1 -T i-29 0 to,60"Cl

ShortStem : .

. .J mtm . W &



I

PFOLYETtHYLM E2406(N 3u
ENDS POLYETHYENE PE 2406, PE 34 .0
BALL POLYPROPYLENE HIMh Sbolng k~n ewi N w ouIM Ngtru

RETAINER POLYPROPYLENE PosWn seal under anycnddn lssetuerhhdiertalpsue
BMILSEAT NfRILE RhobW seanfrofm -0 o10

51WACETAL Eiitdualty&
NfrMILE P ekm eao 

__________

SEna E AL NIrMILE rec fomgrowx)w rai r
OPEp~)APOLYOPLN 2M(50mm) Opea"n quM

PIURGiE COI4E MOYETHYLNE :btlhrol easypurgo



Stananland High HsaiVaus
- + + ,... 

*

"1 237 9.6 .5.6 2375. .48 4. 170 "M o(11) (602) (244) .(142) (6.3) (63) (48) (145) (119) (2.4)
11 23.2 11.9 6. 3.5 3.543 2.5 5.7 4.7 390 10(11) (589) (302). (11) (889) (90) (84) (145) (119) (4.5)

24.1 14.9 8.1 4.5 4.331 3.6 5 4.7 730 20(1) (612) (378) (206) (114.3) (110)_ (91) (14.5) (119) (9)
11 30 19 9.7 6.625 6.299 4.8 8.9 4.7 1700 43(11) (762) (483) (246) (168.3) (160) (122) (226) (119) (20)
11 32 25 12.5 8.625 8.86 6.3 8.9 4.7 2400 100(11) (813) (635) 313) (219.1) (22) (160) (226) (119) (45)
11 32 25 11.2 10.75 11.02. 6.7 8.9 7 2700 110(11) (813) (635) (284) (273) (20) (170) (226) (145) (50)
11 32 25 10.2 12.75 12.4 7 8.9 5.7 2800 118(11) (813) (635) (259) (323.8) (315) (178) (226) (145) (54I

..... .... .....

:: ,-

S(681) (775) (1 (701 5.
778 05) 1 4)~ '2.6 315w1.

_23.2 28 33.1 4.5 27.6 31.5 16.3
1.4589) (711) (841) (1141 (701) (800) (7.4)

24.1 28.7 35.5 4.5 27.6 31.5 26.5
L I:612) (729) (902) (114) (701) (800) (12.0)

L.30 30.7 40 6.5 27.6 31.5 52.5
'.(1(62) <0 11016) (165) (701) (800) (23.8)

32 33.5 46 6.5 39.5 39.5 111:(813) (851) (1168) (165). (1003) (1003. (50.5)

L. CALL FOR AVAILABILITY



Single Double Purge PEVon

2 --

p 16

... . ... ...... - . .. . . .

MEXTEMTIWJS:TIO(114 W)

TRAO mo ,M 14 104 17

Slt PRORTD P l:YErHv .-ENE S.S.3-o2. 2. 35.15 4.5 33. 38 :
I RGV. .B ,SB~.L,,/'E ::4612) (14) (OM1) (114) (04 17

PPPOLYET- "...

...- :.. 6) (70) 00 (i ) (27.7).

JI: (813) (851) (1- (165) (54.5) (57.3)

.,..'i i.. ALL FOR AVAILABILITY
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SathU BIW and TeprtreRitaclw

*the Operating curclue of the valm is shown to be within qiafed lilits
at ambient tenperawies dutvugh an operawiTest at ainne temper
atur-M by a'e.' pc-atwe n =Tc and urdcrswie4
via a Valve (lonireVernficationTar

die structural integrity of die valve be tested by subjeaing dem to
high ptesures over a period of rme truha pre~ur Doundas
Verification Test;

d flo og ie a ooembe titd b dg h m d =........ ....
coefficient (CY) requizeserms set fIbh in die Row CapacityTest.

An inependent thn party evalatin was perWme by AGA, Resmn,
'ercmnplee report- demonsautng ernnplunc with ASME B16.40 is

availab uWon uuar.

All of die production and qualification amesa wn= ucaizl completd
and passA

Mditical tw& prforimd by Kcrotest beyond die B16.40 requirments
indudc: Burst-ist, Cyrj Tat, hmpctTat. BendTest and TensieTest

Aili pIaw aqiars

150J Vi' 10.4 br

: ,Airb unftw~jW4 t'si t ,3bar
IM s 10.4 bar)

si 1- 10. bar)
PIP______ *Wrf t58&16 1(4 6';.Obar)

~uVitoquat2 o100rF W4C* 31M) barN

aTte a740F IM0 and 178OF O2 W and M 0.) -U~ bar)

-A .. i ,9.2 bar)
prusaimbet ;0ibu - d'~.0 bar)
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Quality is our l imims. ........
.i . po r....n baab.mi ,i.. aoqaonh ian .d,,womynmk~ puh- ~ the valv wnda. Ou~r Mepution is the meult ON aomimrto yu u aeouswnmm hatwe6 e inuined for ova 85 ya rs . • "

The amm w~ve adiiewd in valv develpmen a6 and xe,=c efcowroutzwymIru h
fico on is u po h i rasumnmd by our ,pa - M .th ... o&Toral . . . .d

AsMan anpkoee-owd, ToaW it M armt xwnpmn e ondniulkya stm IDroduem. ow ousSam ad em)4opmgfimo&m This&dmntwqw bya'my m Ip. Fimth,
&lIm nt ofhih-emu, hru tde emwm of at emplom 0 da viu we bid wkh
our A)m w ad o s we e z a a ati&n is th mo lt m obj ve ofmrwrom

KEROI!ST MAMAUlJII Co
aiwmm Mss .im

WU7 DOs RRSr kndcm muubftwW cut *di go ag lr Me. cimbyk btaud
Im Tafte o Nm mls mn b ho wwo is tmh
1W -Kmtinr fmm" luq r n is nw ao new wnt-. nuniM &M~ikftdb cu Un RRT ptimmm li V~ wfttobf r ih~hab mu1~.
Ml KnI bs r"n dhsMio omdmbyn msNMomo.

a tiinonum ,aim urwd
1ti Ktmtb.nm m mq N iui mpm wtu n dmamu of in O.
135 erab htot s b bgz doUMon *n IDm UN niWa pm1no Korobmm ft approvod PdoWym Wa suppnor to &Wn G.0 (gG rsW..

131~ ~ ~~ Kirduaf dmcinbnsk p* ducb Ord unite b ti I -paili k
10'Aem udub nOI JAnY WaMT~apdV\nir

10 MM Isrieat Midd 50r90 aid AR uullonr
10 KnW a w iwa $7 m in r wfit and omsimt aid movm tten GWd nAhjot-noad d pil~'
13 Kant kbodia Ism of afuuiwi cntna box P bd wauh gm nfti.
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TERMS AND CONDITIONS.OF SALE, ALL MOTORS
A...CONTROLLING TERMS AND CONDITIOkS unless otherwise stated in divisional sales policies.
1. The terms and conditions appearing in hi~*C - Special mn ts, such as air fright, UPS, orMont, together with Franddln ectcs sda overnight dlivey d u packaging equire.
custom product speciflctIons (If b * .ments, should be ly requeste yPurchaer
lute the entire agreement betwee Frnklhlecldc and, If agreed to In wrting by Franklin l , will be
and Purchaser. FRANKLIN ELECTRIC e to, at Purchamer' expense.
and shll not be bound by, any sddloniV or 2. The shipping dates shown on th 9ace of the
dlflerent.tens, whether printed or oterwse and contract are based upon conditions exing at thewhether In Purchasets purchme order or In any other present ame anid reasonably anticipated tough eachcommunictaton from Purchaser to Franklin Ekct, s to the further Iltation on
unless Franldin Electric has in damageesb in seton G, Frarildn Eectric
wdIting to those additional or d rItfnsu nPo under anty dmmtanoes, be labl for anycourss of dealing, trad. usage and veralagrs, cost, expense, l damage, nc II*venence, or
mnt not reduced to a writing signed by Franklin consequen1.tlwi daage fr fablre (oee uldElectritlo teexent#teydifer from,rmodfy, addto to meet a epcll WA& pln dateW orIay dely sor de t from, the Contract, shall not be b or damage in , du to ie " bity
upon Franklin Electr c. There are no aweemenitl, sufficent products to tW 11 order. fnli Electricprombla or undemandings, either verbal or written, reserves the drg to ocm avah Inveorie
that am not fully eprssed In this Contract. No among Its customers. Iludhng Pudhar. in the

_statements, recommendations or aniance by either event that such Inventorle are Inadequate to meet
party have been reled upon by eitherwaty or ahall demand.
consute a waier by either party of an of te 3. Title to the product shed shall pass to PurchaserproVisions hereof. when mn *Ele i rs such goods, to the
2. This Contract may be amended or aered only if canter for delivery to Purchaser, and aIl iss ofagreed to in writing, signed by the party agains which damage, Is, or delay " thereupon pm to
any such amendment or alteration is asserted. Purchai'. Frnkln"Elet shall promptly, alter

B.PRICE hipur chase ta6 i goo. have beon
1. Ai pm ad dspords re ubjct D d bydelivered to the carder and shall furish Puichaser1. All itces and discount are subJect tO ch51n9 bywt louetMnyb eurd oeal

Frankin Electri', without prior noice, effective with with all doment I py be reie, to epbucen
Franln Elecrc's publication of Its revised price it or Purch5 to obMn posesin of the irduct when
discount schedule applable therto, , in u d ere
thereof, written notlcotlonby Fraldl to E. WARRANTIES AND UMITATIONSPurchaser. Prim and discounts appocabb to un. 1. Franin El9"ic varrat that t products wil be

ehipped quantities of existing orde, m wites to now free from delect in woul010nuhp WW material at onord sh, sall be 1=o in ef at the tns o 11hipmen time of ehilt Will ponshteny with
L. A representation by Purchaser of fact, upo whic Sape rvciuyn lnd rdwil Wbnlrm to-toeFrnilnElcri rlisIn basing an applicabled *-s - = =alnnp' iOr agedt betwen urcountl or term of sale, shall be take a romert- inseer Kand Frankdin Electric far pead of (1) yeartion that such facts are true; and Frankli dug~ashl from toe dabe oh nlsta (bu 1 1- i no "et bea*dhave the riht to revis any price or discount,, xlnt two (2) Y m the de of manulackte or for aproducts Joardy ON , invoiced, or.paid, should period 3 from dal oiato sen (bu In' nP evn -~cd 4 years from date o rntcue osuch mpmsontimon beu *W. vVBI ..M. -l owO.um . -r
3. Ad prices are Ex.Factory and are net of, and do not a 8uJPlu roIeted subf ible wWWell .
include, any federal, stats, or lA income, r , 2. Any Franklin Elt produc which FrankI
sales, use, excis, value added, or other taxei.1 aof determines Wo be defective wit the"warranie dwhich shall be the responsibillty of Purchaer. shal be rpaired rplaced, o to-purch o
C. TERMS OF PAYMENT - ".."flied on nod pe
The due date of payment shall be measuredfrom the

. shipment date.
D. DELIVERY * lrmnkn 487141. Shipments shall be made by common carder, r Indar- 48714
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ieretolore paid refunded, at Franklin Electic'= sole QUENTIAL DAMAGES INCURRED BY PUR-
election. No allegedly defective product shall be CHASER OR BY ANY THIRD PARTY (INCLUDING
returned to Franklin Eloctro, however, without Franklin LOST PROFITS, LOST BUSINESS OPPORTUNI-
Electric's prior written authorization and shipping TIES- LIABILITY TO THIRD PARTIE8, OR FAILURE
Instructions. TO MEET PURCHASERS OR ANY THIRD PARTIES
3. THE WARRANTY STATED IN THIS SECTION E REQUIREMENTS), REGARDLESS OF WHETHER
IS IN UEU OF ALL OTHER WARRANTIES WRIT M. FRANKLIN ELECTRIC IS SHOWN TO PE:AT FAULT,
OR ORAL, STATUTORY, EXPRESS, ORIIWPED. AND REGARDLESS OF WHETHER THERE IS
INCLUDING ANY WARRANTY OF ME~AKIA OIL- SHOWN TO HAVE BEEN A *DEFECT IN MATERIALS
ITY OR FITNESS FOR A PARTICULAR PUPOE. OR WORKMANSHIP, NEGLUGENCE IN MANUPAC-
4. WiNou liiti n the generality of the f TURE OR DESIGN, OR FAILURE TO WARN. -
exclusion, If the products are made acornf to C. Franklin Electrids llabily arisng out of the 5 and
purchaser's specicatkos, Fnkln ElectSi does not delivery of Its products or their use, whether based
warrant the adequacy of such pedflcatlons or that upnO warranty, contrac, negligisn, or otherwise,the product wil perform In accoidance with such shalt not In any case exceed te cost of repair or

spcifications. replacement of the product and, upon expirion of
.any ppcable warranty period, all such IlityshallS. The wanvanty stated In this Secto E does not tr i ae

apply to products that have been subject to s terminate.
(including use In a manner Inconsistent with t H. INFRINGEMENT
design of the product), abuse, neglect, accident or 1. With respect to Frnldkn Electri's own standard
Improper Installalion or maintenance, or to Prd dena and speccaltons, or specialty pmducte
tmat have been alered or repaired by anyone olter whiJhit has engineered and desned, Frankin
than Franklin Electric or Its authorized epreeantative. Electi shall defend, hndunnly and hold Purfhsae
F. FREIGHT I harmless from and against iy loss, damage, costs or
1,000 pounds or more will be shpped from a Fra n expenses arsing out of any third laf of
facility to a location within the catinenta United patn or trademark i to such

stated In divisonal sales policie Frwiknin Elc ch il , of a cm aon ghves
Franklin Elcrcsuch auhoit, I nmalo and

G. REMEDIES assistance as it may request in connection with amu
1. FRANKLIN ELECTIC'S REMEDIES defeme thereof.
In addition to and not wihstanding ay other Lmoy 2. Purchaser shall defend, Indemnify anid hold Franklin
lo which Franldin Electric may b entllh Yby law. 1il Electric harmless from and bgaiut any Ies d g
event of Purchaser's breach d Ui a hsmr costs, or expense d toany clalm oftn
der, or If Purchaser shmuld can this Conell s or tmemu in rsaIng to p m
or In p r, or refuse SI Igh prmducle faltured by Fratklin Electrrc aducft to desn or
hereunder, or wron lly re or revokes, fate by hin alecte o dgor.
lance of produM shlped Itat conform to s ch
tract, FraMn Electric shal be entied to an I. SPECIAL TOOLING
special englreering, desin.ln, rbn toot f 10-AnSpcl5 i" Jgs, mol,01de, or i
stomp,. ortrampoftflo cost incurred In -- -9 ad o purhoed~ i

wih mn~n = perlormance ofd i otat #6 thi 191iN5% o %T10M 111, e an
I. PURCHASER'S REMEDIES Ele ctri UM prperg, unrma Fmnmpoa Purchaser shall be a m a Elactrids eci p , wil. otherwise pro-
that fall to conform to the Contract, or, ater accep. Med heroit.tan", to revoke Its acceptance with respe to non. J. FORCE MAJEURE

cofrming goods, =pn gOftn Ruiin Elect rny Franklin Electric shall not be Wabe for failure to delve
notice thereludin a concis btf aodwWat or to perform its contactua 110ntle dststatemtof . reas.n-
rnon k"ofrmn product forF Electr,,t f~ able contm, of t amIrs, or dus to am, of God, adts
Instruction., of dvi or military autorty, uldlel action, firs,
b. PURCHASERS SOLE AND EXCLUSIVE RE1MEDY stries, floods, ware, transortISon delays, or Indiuit
FOR FRANKLIN ELECTRIC'S BREACH OF ITS due to cause beyond am reasnae control to obti
OBLIGATIONS HEREUNDER, INCLUDINg neosay bbor, matedle or manufacudngM
OF ANY EXPRESS OR IMPLIED WARRW necesPaCy , LAW
'OTHERWISE, nless provided on the f K. APPLICABLE LAWpr a
in a wten instrument made i opa This contract shall h cowstrupe__ domne
SHALL BE FOR THE REPAYMENT OF - goverd by th laws of the State of Indiana.
IES THERETOFORE PAID TO F.NU
TRIC OR FOR THE REPAIR OR OF

AT FRANKLIN ELECTRICS ELECTION.
ELECTRIC SHALL IN NO EVENT SE
ANY OF PURCHASER'S INCIDETAL
(INCLUDING COSTS OF nSPECTION,

TORAGE, OR TRANSPORTATIN) ANY 0f n. Ina 7

CHARGES. COSTS. OR EXPENSE, Bluffton, Indiane 48714
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CWEIWEW5L~I rdrsf C ONDjINS OF SALE bdegdt h eus
additions I, -All tsns,, s for poi to ia tm, i pwf of asarkallon ar p~al nyli M cIt h wlw

0," Mwilbe reogbea by the 90"Vow wimha fielon teIrot Wlle bllead to Ohn Pwrcase.caly aee to Initn by an uthorlia ow of rwg am u sm AsM LOMS IU Usaftri pradmt are packed I Uso j, i.
O PPII Inhr of M iris hw a t o it t reatal"ls betqn age kwai to 1100e40 Ai* devics frorn donag dwrhi shipmn. Ups.at sy povlsuu n ceflis wth ay lutn~wnI cmwfa~ is doelry to the Wrier and hw receipt for t marshauidha rnsvlmy11,7 prde or asiequent order or esinumdun frm a pumagdw i for the dsllveuy 'mad "s 60e dsinaton reals. with the crisrT..

an sh Prsonstud- avro hs dtm.term apnsof A"l ahlpnwnls asuld be huspied upo receipt at its desi vlm forany suds prouhiuui whMAS or :ocsa dame Pchi" 9 for baa Or dminsg aheeld be Wim
FROM PRIC SU JECT TO O4ANG1 WITHOU NOTICE. Puhibad with dpdlc dawn In Purees lI ustalogs and p"ic bulleting privdepkb th A r~ mo~y A concealed damage isab niS rard, whan

NW ctalg . A r"ferelmeswi or aplicllo ofda9me Is not aweitmily vible. Furnat Macotc wit autah r afs Isprauis Ini securin salisfatay a4wkwsn of claim, however, ad, claimsconitrol. All prime are aublat. confirmation by quoaftion from autorlInd fo O i atiaU emd b h ucaert h ulr
perteaviel Of Pumas, letrc Company. f108 @9PAd M U AW motbemdeb th ar, to w affer f.
I the avont of a net price, dhne q b prc .1aupit onl order heal faclory aal awe es flwm,
milsippd swi e . t d thNem o n e"Pey t trh ind oft met 1. Sca "Pw presm sw Wisld ON, not prie sc~d le - nt 30 days

Dowlnwdtard imn fpie aalolspl o rhpa oieo 2. foaSd" "W* deliit larpese ontrols sold on not price ahdk
iWftn quotuis MWa be fa , apss quanlie, C4114110g m"ber, p"le W.Iillb M" mo10or contrl manlis -net N0 daysand deo y aIin how of a candaog numbler, smplem s eped"Icans 4. lavc res.naigcage-e 0dymintib id dadis qwottLn All ol iukra -m 2% 111das u- net0 dpys
visas rld ,eithewt an th .wrae quotation, hWY are conditlemad hunsm acI I Company reerve, the rghto raqudre full or partial paylipmby purchAWe withi #it 4111 day fIn de.bu id me iveew Of 11h10Mn where the *frnl woditon of t00 Pordiw

porod rass a s ofwin by Vnf sslldrntsd aty 0 a does neo -usIfy uontn ence of p uducuui or shkl m a on t trM of
peo nriod Cesm ntr Pa M ted we nui e o eid fnn pop ment aWed"a Orders from Puchases wih wu ppre ca, atings

Motr mntolCetarPruft qotd ae irmfo aperodof in M may be shipped CAD, after Purchaur' appoval and go00i sipped wilnthi from dlet of the spoalen. Any prder resuln 16m b quil"e be -&&-&tt insevtonM of fils in FuMa until the purda Price shalwE be ived at #w quoted prirw. or rpveked pric ravitlag fraun be peidhfidi.
dIss In raqulemala, ptovldad live. aqulpau Ordered Ia s he d*pe pEOII Y Qoum EsriCpay Is not responaible for ubua wrwithi the nrne (9 mnth perid from dale of the quotto."lp% nsi. aiapicta o f rdut.Itninlo lerss.Ipee piqutad to be made i awes of the min as"mnd period. bai not on" ctpies~ho.faae spoasft davaso proev ps.

Ing twalve (12) 1 ii. asilnal (toel of tw 411e I) mania fm. oreerl above the rte capcy are al Imyend theMs' l ndais of the quole4 will be Invsked st Include a prWascsattan amsm rsasuly ofteUrs aii op ND E. No M1 Cof V. of 1% Per ramu ao the pad balace C WMSANE will'Fumnes Eactric Conp"n he liable foWeaquailowWEIN a miUNsuMw aftil Wawaf isa mi ina afe carm* CMIOdiemagas.
eusuAled 4am lasht are tno wwMuaed. WiNu~ 4M VolUWM UNDlER No CaRCUMANCE IS Eau FERN To
tam~ PubLahad10 at quotd price do nil madude aleA, *wl., awe N U M "E1WIT MET CIRFAMIININAS SECTRIC COWAM
aimliar raum. ApplIca taxes min he paid W twhurhser. PWOlUMO AND A ETIUmm MAYBUMA IDINTIPCAIN TAIL
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Features two pumps or compressors are con- The alternation is usually programmed
" Heavy Duty NEM Starters trolled by a duplex controller, they are to occur at any time both pumps comestarted in sequence as necessary to to rest. The alternation function equal-" Solid State or Th~e!mai 0verload attain preset values of pressure, flow or zes wear on the two machines andRelays liquid level. extends the life of seals and bearings.* Fusible or MCP Tvo pilot devices such as pressure Features" Heavy Duty Disco-ect Handle switches or float switches provide elec- Two control transformers may be pro-" Flexibility with Field Modifications trical signals to the duplex controller. vided for low voltage control to safe-
* Alternator Transfer on De-energization One pilot device is set to initiate the guard personnel from high voltage. One
" UL Listed for Outdoor Use and starting of the lead motor. This motor is transformer is required for each starterService Equipment Fife #E14900 rated to handle normal system demand. troie ideed cor circuits.
" CSA Certified File #LR6535 The second motor is usually the same

rating and is referred to as the lag A Hand-Off-Auto selector switch forApplication motor. It is only energized when the each starter may be assembled in the
system demand is greater than the .enclosure door or furnished separatelyDuplex pump contols are designed to capacity of the lead motor. The lag for remote control. Test push buttons orperform either or both of two distinct motor is started when the second pilot pilot lights may also be installed on thefunctions: duplexing and alternation. The device is signalling for more output than enclosure.duplexing function provides capacity for the lead motor can produce. Solid-state. or melting alloy overload

system peaking or above normal The alternation function reverses the relays are supplied as standard.
demand without having the full motor lead and lag mode for the two motors Ambient compensated bimetal overload
provides standby capacit for use ,when in a duplex system. Upon alternation relays are offered as an option.
one of the motors or pumps is disabled, the first motor as described above Auxiliary EquipmentThe duplexing function is also referred becomes the lag motor and the second a Furnas Controls has an extensive line
to as lead/lag or main/standby. When motor assumes the lead function. of water and air pressure switches. Ifpilot duty requires a pressure switch

see pages 460-461, in PC6000.
m For applications which require a float

switch see page 461, in PC6000.
For undervoltage and phase sensing
relays see pages 652-653, in
PC6000.

Pressure Switch Voltage Monitor Float Switch

Class 83 Controller Only Class 84 Combination Controller with 2 MCPs
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Ob.e I Dut otroHers Secion
Solid-State and Melting Alloy Overload Class 83

Ordering Instructions. Coil Table, Overload Table Additional References

• Use complete catalog number. Replace the 60Hz Voltage Letter Size FLA t P Field modification kits see page 8.
(*) with letter from the coil table. 24 Separate Control J 0. 1 0.25-1 A b Factory modifications see pages 9-10.

o Use complete catalog number. For controllers 120 Separate Control F 0. 1 0.75-3 B • For 380 volt 50 hertz information see
with solid state overloads replace the (1) 200-208 D 0,1 2.5-10 D page 129 in PC600.
with the letter that corresponds to the 220-240 14 18 F Dimensions see page 1.277 L 1-4 13-27 F iesossepg 1
correct FLA in the overload table. 440-480 H 11/ 20-40 G P Wiring diagrams see pages 12-13.

s For single phase controllers with thermal 550-600 E 2-4 22-45 H i Replacement parts see pages 37-38.
overload, add suffix SP1 for 115V or For other voltages and 2th-4 30-60 J 1 Hubs available for NEMA 4 see page
SP2 for 230V. No price adder. frequencies see page 124, in 3-4 45-90 K

PC6000. 3/-4 57-115 L 438 in PC6000.
4 67-135 M

Non-Combination (with Solid-State Overload)

Max HP ______ ncltsure

NEMAI1 NEMA 4/40 NEMA 12
General Purpose . watertght NEMA 3/3R1(. -

Painted Industrial Use
Weatherproof

200 23 460 59 NEMA Half
Volts Volts Volts Volts Size Size Catalog No Price $ Catalog No Price $ Catalog No Price $
3 3 5 5 0 - 83CStS2B* 1032. B3CS192E* 1362. 83CSt920 1134.
7 7h 10 10 1 - 83)S1S2B* 1098. 83DSS2E* 1440. 1n3DSt20* 1200.
10 10 15 - 1 83ESt1 * 1278. 83ESI2E* 1620. 83EStS0" 1380.
10 15 25 25 2 - 83-1t92r 1626. 83FSt92E* 240. 83FSt20 1890.
15 20 30 - h 83GS2* 1544. 83GSS2E 3288. 83GSt0 2286.
25 30 50 50 3 - 83HS192* 20 83HSt11E* 3052. 83HSl920*  2550.
30 40 75 - 31 831St9ZB 3972. 831SS2E* 5264. 831S1920 *  5106.
40 50 100 100 4 - 3JStS2B- 4452. 83JSt92* 6744. 83JSt20* 5586.

-n-Combination (with Melting Alloy Overload)

Max Hp aose
NEMA I NM 4Z NEMA 12
General Purpose WaetgtNEMA 33RO1

Painted, ' Industrial Use

WeatherroUS 230 460 575 NEMA Hl-f
Volts., Volts Volts Volts Size Size Catalog No .Price $ "Catalog No, PriceS Citlog No P Price $
3 3 5 5 0 - 83CP92B* 978. 33CP92E* 1308. 83CP920" 100.
7! 7! 10 10 1 - 83OP92B*  1044. 83DPS2E* 1386. 83DP920* 1146.

10 10 15 15 - 1% 3EP92B* 1224. 83EP92E*  1566. 83EP9O* 1326.
10 15 25 25 2 - 83FP92B* 1572. 83FP92E* 226. 83FP920" 1836.
15 20 30 30 - 21h 83GPS2B* 1890. 83GP92E* 3234. 83GP920 2232.
25 30 50 50 3 - 83HP92B* 2154. 83H1P92E- 3498. 83HP920" 2496.
30 40 75 75 - 3 a3IP2B* 391 31P2E 210. 31Pe20* 5052
40 50 100 100 4 - 3JP92B* 4398. 93JP2E 6690. 83JP920" 53

(JNEMA 12 may be field modified for NEMA 3/3R, see iDFor NEMA 4X enclosures see factory modifications on
page 119, in PC6000. page 439, In PC6000.

W b~nt , uddjieA'C-1Ut-0f~~ (F.. 7'.i 7
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Disconnect Type, Non-Fusible with Solid State or Melting Alloy Overload Class 84

Ordering Instrution" Coil Table Overload Table Additional.References

b Use complete catalog number. Replace the 60Hz Voltage Letter Size FLA T P Field modification kits see page 8.(*) with letter from the coil table. 24 Separate Control J 0, 1 0.25-1 A • Factory modifications see pages 9-10.w Use complete catalog number. For controllers 120 Separate Control F 0, 1 0.75-3 B • For 380 volt 50 hertz information seewith solid state overloads replace the (t) 200-208 0 0, 1 2.5-10 D page 129 in PC6000.with the letter that corresponds to the 220-240 L 14 12 F Dimensions see page 11.2 7 7 L 1- 4 13 - 2 7 F D i e s o s e e p g 1 .correct FLA in the overload table. 440-480 H 13/ 20-40 G , Wiring diagrams see pages 12-13.• For single phase controllers with thermal 550-600 E 2-4 22-45 H • Replacement parts see pages 37-38.overload, add suffix SP1 for 11 5V or For other voltages and 2!/-4 30-60 J 1 Hubs available for NEMA 4 see pageSP2 for 230V. No price adder, frequencies see page 124, in 3-4 45-90 K 438 in PC6000.PC6000. 32-4 57-115 L
4 67-135 M

With Two Non Fusible Disconnect Switches Field Convertible to Fusible Disconnects and Solid-State Overload
Max Hp .. . Einc.ure

NUM 1-" NEMA 4/00 NEMA 112;,,, 147 , G0eneal,~9 PurposaeriGh N4 Purpose. 4 i1
Painted IndustIall use'

Dist _____ po206 230 . 460, 575 NEMA Half 'AmlpVolta VWls V66lts Volts Size Size Rating Caao o Pie$ Catalog No Price S Catalog No PriceS3 3 5 5 0 30 84CS1921D* 1625. B4CStS2D 5  28 92 84CSt920D 19647Y2 Ti___ 10 10 1 30 840S1S20 1692. B4DSIS2E 2958. 84DS1120 201.10 10 15 15 1h 60 84ES,2BD* 1872. 84EiS2ED 3138. 84E-tS2D0* 219.10 15 25 25 2 - 60 84FSI92DD* 2430. 84FSiS2ED* 4386. 84:iSS0D- 28015 20 30 30 2 60 84GSMBD 3498. 84GSS-* 6906. 4GOSIt0D 4080.25 30 50 50 3 100 84HS9250* 3767. 84HSi2ED* 7170. 84HS"20"* 4344.30 40 75 75 3 200 841Si92BD- 6384. 84IPSt2ED* 10740. S4l$t92OD 79T40 50 100 0 4 200 B4JSt92D* 6864. S4JSt2ED* 11220. -8UnS1*20 8478.
With Two Non Fusible Disconnect Switches Field Convertible to Fusible Disconnects and Melting Alloy Overload

Max Hp 1 1 3 Enclo1ure -8 . 90 ., ,

NEI"l NEMA 4/40 ~ NEMA 12
GenralPurose .. Watertight NEMA A337Painted 'Inidustnial Use.

Disc _________Weatheeroofr
200 23011 460 575 NEMA Half. AmnpVolts, volta. volta Vols Size Size :Rating Catalog No Price $ Catalog No Price S Catlog No Price $3 3 5 5 0 30 84CP92BD* Ism 84CP22E0* 2838 84CP920D* 1890.V6 7Zi 10 10 f 30 84DP9260* 1638. 184DP92E0 29014. 84DP920D* 1956.10 10 15 15 - 1 60 84EP92B* 1818. 84EP2ED* 3084. 84EP92D* 2136.10 15 25 25 2 60 84FP92 * 2376. 84FP92E* 4332. 84FP920D 282615 20 30 30 2'/ 60 84GP92BD, 3444. 84GP92ED* 6852. , ,GP920D 4026.25 30 50 50 3 100 84HP92BD 3708. 84HP92ED* 7116. 84HP920 4290.30 40 75 75 3i, 1 200 841P92B0 6330. 84IP92E 10686. 541P9200 7944.40 50 100 100 4 200 84JP92 D* 6810. 84JP92ED* 11166. 84JP,,0D* 5424

ONEMA 12 may be field modified for NEMA 3/3R, see (DFor NEMA 4X enclosures see factory modifications onpage 119. in PC6000. page 439, in PC6000.

V
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Circuit Breaker Type, with Solid State or Melting Alloy Overload.Class 84

Ordering Instructions Coil Table .. Overload Table Additional References

P Use complete catalog number. Replace the 60Hz Voltage Letter Size FLA t P Field modification kits see page 8.
(*) with letter from the coil table. 24 Separate Control J O,1 0.25-1 A - Factory modifications see pages 9-10.

P Use complete catalog number. For controllers 120 Separate Control F 0, 1 0.75-3 B t- For 380 volt 50 hertz information see
with solid state overloads replace the (t) 20D-208 D 0, 1 2.5-10 D

220-240 G 0-11/ 9-18 E page 129 in PC6000.
with the letter that corresponds to the 277 L 1-4 13-27 F b Dimensions see page 11.
correct FLA in the overload table. 440-480 H 13/ 20-40 G P Wiring diagrams see pages 12-13.

• For single phase controllers with thermal 550-600 E 2-4 22-45 H P Replacement parts see pages 37-38.
overload, add suffix SP1 for 115V or For other voltages and 21/.-4 30"0 J • Hubs available for NEMA 4 see page
SP2 for 230V. No price adder. frequencies see page 124, in 3-4 45-90 K 438 in PC60.

PC6000. 3/-4 57-115 L
4 67-135 M

2 Motor Circuit Protectors with Solid-State Overload
MaxtIp :. Enclosure

NEMIA 1 NEMA 440. NEMk 12
General Purpose. WatertighI NEMA 3/31DR "

Painted InduStra Use

Weatherproof

200 230 460 575 NEMA Hl _____ ___ __________
Volt ' Volts, Volts os • Size Size Catalog No Price $ Catalog No Price $ Catalog No, Price S

'X . 1 1 0 - 84CS112BM 2100. 84CSi2EM* 3366. B4CSt9S2O 241.
1>4 1>4 3 3 0 - 4CSt2BM* 2100. 84CStMEM* 3365. 84CS12_M* 2418.
3 3 5 5 0 - 84CSS2BM 2100. 84CS2EM* 3366. 84CStS OM* 2418.
5 5 7>4 10 1 - 84DSt92BM* 2166. 84DS19.EM* 3432. 84DStJ2OM* 2464.
7h 76 10 10 1 - 840SMthBM* 2166. 84DS1S2EM* 3432. 84DS2OM* 2484.

10 10 15 15 - 14 84ESt92BM* 2346. 84ESt92EM* 3612. 84ESt920M* 2664.
10 15 25 25 2 - 84FSt92BM* 2892. NFStS2EM* 48. 84FSt*20M4 3342.
15 20 30 30 - 2h 84GS2M* 13750. 84GSt2EM 7158. B4GStS2M* 4332.
25 30 50 50 3 - 64HStMBM* 4014. 84HSt92EM* 7422. 84HS1920M 4596.
30 40 60 75 - 36 B4ISt2BM*  

7824. 4ISt2EM* 12180. 841St9n2M* 9432.
-- ___ 75 75 T- 3, 841St92BM* 7824. 84IStEM* 12180. 8418t20M* 9432.
40 50 100 100 4 - 84JStS2BM* 8304. 84JS12EM *  125M. 84JStI0M* 9912-

2 Motor Circuit Protectors with Melting Alloy Overload

Max Hill ~ . , nloure

NEMAI 1 NEMA 414X MELIA 12
General Purpose VWaterbght NEMA 3W3l

Painted Industrial Use
Weatherproof

200 230, 460. 575: MEA anf_____
Volts Volts Volta Volts3 Size, Size Catalog No Price s Catalog No PriceS Catalog No Price S

h 1 1 0 - 84CPA92BM 2M046. 84MCPA2EM 3312. 84CPA920M* 2364.
! 1 3 3 0 - 84CPB928M 2046. 84CPBI2EM* 3312. 84CP92MOM 2364.
3 3 5 5 0 - 84CPC92BM" 246. 84CPC9EM* 331L 84CPC20M* 2364.
>4 'h 1 1 1 - 84DPC 2BM* 2112. 84DPA92EM* 337. 84DPA20M* 2430.
1 1 3 3 1 - 84DPB92BM* 2112. B4DPB92EM* 3378. B4DPB92M* 2430.
3 3 -7 7 1 - 84DPD92BM* 2112. 84DP092EM 3379. 84DPD920M* 2430.
7 76 10 10 1 - 84DPE92BM* 2112. 84DPE92EM 3378. 84DPE920M 2430.

10 10 - -/ - t 84EPG92BM* 222 64EPG2EM* 3558. 84EPGB2OM* 2610.
- 15 15 - 11 84EPFS2M* 29 84EPF92EM* 3. 84EFPOM* 2610.
7>4 10 20 20 2 - 842PH923M 238. 84FPH92EwM* 4794. 84FPH920M 3238.

10 15 25 25 2 - 84FPJ92BM* 2938. 84FPJ9EM* 4794. 84FPJ920M* 3288
- 30 30 - 2Y 84GPK92BM* 3696. 84GP .92EM* 7104. 4GPK920M* 4271

15 20 - - - 2/2 84GPL920M* 3696. 84GPL2EM* 7104. 84GP0920M *  
4278.

- - 30 30 3 - 84HPM92BM* 3960. 84HPMB2EM* 7368. 84HPM920M* 4542.
25 30 50 50 3 1- 84HPN929M* 3960. 84HPN92EM* 7368. 84HPN920M* 4542.
30 40 75 75 - 31h 841PP92BM* 7770. 841PP2EM* 12126. B41PP920M* 9378.
40 50 100 100 - 4 84JPR92BMC 8250. 84JPR92EM 12606. 84JPR920M* 9&%8

O NEMA 12 may be field modified for NEMA 3/3R, see (IFor NEMA 4X enclosures see factory modifications on
page 119, in PC6000. page 439, in PC6000.

n. le-'I"- ..FURN
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/~u~e -neavy Dty)
Field Modifications

DescrptionController Des'.c'p. "n.size C. Catalog No Price

Buhon NEMA A600 Start, Stop All 4SAP05 48.

Selector Hand-Off-Auto All 49SAS01
Switch NEMA A600 Off-On All 49SAS04 48.

Light 120VAC All 49SPLOBRF 90.
Red Lens 120VAC Push to Test 49SPLPBOF 180.

Auxiliary
Contact
Max additional Front MtgPer Contactor SPST 0-436.
4 on Size G- 1-1, NEMA ABO0 NC 49AAFC 36.

3 on Size 2-4

Voltage & 208V 47TA32DX1 292

Phase 3 Phase 240V 47TA32GXI 282.
Monitor Open All 380V 4TrA32PX1 297.

415V 47TA32KX1 297.
480V 47TA32HX1 297.600V 47TA32EXI 297.

Anti
BackspinTimerT All

Fuse Clip Field Kits
Disc Size Amps. Fuse Clip Amps Volts Ki t .No Price S

30 250 7SP1045 12.30 600 7SP1046 15.30/60 60 250 75PI046 15.60 600 7SP1047 18.100 250/600 7SP1038 63.100 100 250/600 75P1048 63.100 200 Factory Assembled Only - 96.200 200 Factory Assembled Only 96
Note:Two Fuse Clip Kits required per Duplex Controller.

Control Power Transformer Kits

VA.Description. .ating CPtalog"No PriceS
Transformer Transformer Table 45 VA KT1050 108.50/60HZ Primary v Secondary ., 50 VA KTI0S0P 144.

volts Volts Coe W0 VAK1015
120lil 241U0AK111501 

21.
20de 24G 100 VA KTI00 225.

208 120 H 300 VA KTt300 277.
240/480 24 4 500 VA KTt5W0 330.
240/480 120 8
277 24 5
277 120 7
500 24 6
600 120 9

Recommended Transformer Size :.
Control Size -2 F- 1 3A 4 [4/, 5
Transformer VA 15 or 50 00 10 750

$ Sehd I e AC-10O (FUgN [R N! ~ ~Sienmens & Furnas Control Products..



eav~y D'utyUetioioers
Factory Modifications

Control Circuit

Catalog No Enclosure ControllerSize/Price SDescription Modification Suffix Type, 0-1 : 22 -, 33 4 
2 Push Buttons Start, Stop A1 1.3.4.12 254. 264. 264. 264.

Hand-Off-Auto A3 1 120. 120. 120. 1202 Selector Switches Auto-Off AB
On-Off A4 3,4, 12 264. 264. 264. 264.

Test Push Buttons One per each 1 96.

Voltage Monitor 3,4.12 132. 132. 132. 132.Over Voltage Relay Class 47VA R1 1500. 1500. 1500. 1500
(Class 83 and 84 may require 2 Relaysi R4 I, ., 12 1200. 1200. 1200. 1200.
Phase Failure and Reverse Relay Class 47TA R6 All 1056. 1055. 1056. 1056.

2 Pilot Lights, Transformer TypeI . . Catalog No Enclosure Controller Size/Price .
Description .. Lens Color Legend Suffix Type .a0o1% 2O 21

h 3.•31Aor 4
1 per starter. Red On FA
Order other colors 1,.3,4,12 324. 324. 324. 324.by description. Green On FB

Auxiliary Contact Starter or Contactor

CataogNo " Controller Size/Price SDescription . Suffix 0-1% 22,h • • 3,3h 4
INO SPST 1 NO SPST

Innova Series Ea. Starter G10 132. 132. 137- 132
NC SPST 1 NC SPST

Ea. Starter G01 132. 132. 132. 132.

Overload Relay (Substitute for each starter)

catalog No Controller Size/Price $Description Trip Class Phase . Contacts Suffix - . Z-1 2%2' - 3. W : 4.
Ambient NC 81 NC NC
Compensated 10 or 20 3 Phase NC NC NC

PBimetal OT 91 72. 7SPhase NC 8 NC NC -

Overload Relay (Substitute for each starter)

De .ripton. " ". CatalogNo 1 Catalog No [Controller Sizer iceS
......c'ri'.pt..io.n_ . Change . Suffix . 0-1%. 12 z'h 3,LAltenmtionsO .

Automatic with Isolated Control
(Using Class 46 relay) Change 92 to 93 - NC NC NC NCManual with Isolated Control
(Using Lead Pump Transfer Selector Switch) Change 92 to 94 - NC NC NC NC

Omit Automatic Alternator Change 92 to 95 Deduct

Enclosure 366m
Deadfront with pdlockable door - Y100 4 540. NA NAStainless steel enclosure (price increase to NEMA 4 painted) I

Change 7th character from E to W 1050. 1050. NA NAChange 8th character ESP1O0 from E toW W______ ______ ______ ______ ______

CSee wiring diagrams on pages 12 and 13.

~~ <~~A~~v~~.5j~~AC-0 (FURN)............
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Factory Modifications

Order ing Instruction rnfre al

b Replace (t) with letter from transformer table. Primary Secondary
Multiple modification suffixes are added in numerical, alphabetical Volts Volts Letter

sequence. 120 24 B
208 24 S
208 120 T
240 24 J
240 120 F
277 24 N
277 120 P
480/240 24 B
480/240 120 A
600 24 E
600 120 C

Control Power Transformers (2 Supplied Per Controller)

Descriti n eSCont0roller, SizeD esc, ii o n C atalog : .: " :": S f i N o: E nclosury e + : :' : -" 0- I1% - , :! :; . :. , 2 ,2' " . .' .. .? . 13 .- . . . i 3 4 :: L' ' "

Price Addition S

Standard Capacitp
with 1-Secondary Fuse Bt All 324. 324.

Standard Capacity
with 2-Primary and Dt All 588. 588. 936. 1080.
1-Secondary Fuse

100 VA Extra Capacity
with 2-Primary and Ct All 840. 840. 1200. 1200.
1-Secondary Fuse

150VA Extra Capacitywith 2-Primary and cti All 1044. 1044. 1428. 1548.
1-Secondary Fuse
Dual Voltage on Secondary of Transformer Contact Siemens & Furnas Sales Office

Factory Assembled Fuse Clips for both Disconnect Switches

lp " VRejection Price". Volts C"ipSuffix SAdton$.
30 250 10 36.

600 11 60.

60 250 12 60.

60 600 13 84.

100 250 14 192.
600 15 192

200 250 16 432.
200 600 17 432.

Factory will furnish the same voltage coils as The standard control transformer supplied for startertransformer secondary voltage. Extra capacity sizes 0 through 21A with be rated 45VA and have thetransformers may require larger enclosures, contact appropriate secondary fuse. Primary fuses will not befactdry for dimensions. Size 6 starters standard with supplied as standard. For primary fuse option select10OVA transformer for DC rectifier circuit, appropriate suffix from table. According to NEC 430-
72, 450-3, and UL 508. section 32 primary fuses are
not required for control transformers rated less than
50VA and are inherently protected.

Semns & Furnas Control P
S i e IPro LC



~y ~ eavyDuty Contrles~~b~~
Class 83, 84

Figure 1 Figure 2 Figure 3 Figure 4
K1 K2 K3 K4 K5

-' B

A E

AA

D~ AIL
C; LL E

_N

-al

K I K2 K3K4 K5

K1 K2 K3 K4 K5

NEMA 1 General Purpose Enclosures-Non Combination Type

Oiutine Dimensions Mtg Dimensions Screw Conduit Size' ApproxSize Fig A - B " C D E G 16- _i4_
... . D ; i!' " , : : K1 1(2 KS • LK : IIbs(Kg)

0-1y. 1 194 (4951 16%f410) 6M (165) 18Y4(476) 131(330) -1- 1 Y 1Y-1 v 20(9)2,.2 1 25% 0671 17M (437 1 7H (187) 24Yb (618) 14 (356) 1 -1A %,-i ,1-11 1Y-1h 11h-2 57(26)
3 1 738 2"1138,) 3s (589) 91/(235) 27e (700) 20 (508) Y, 2-2A 11,-1 h 1-1 11-1A 2-2h1-3 93(42)311,4 1 38'a(986) 23Y(589) 9%A(235) 37M, (948) 20(508) Y. 2-21 1 , -1 ' T1-/4-1A 2-2N1-3 127(58)

NEMA 12 Industrial Use Enclosures-Non Combination Type
0-1Y. 2 191h (495) -16,A)410) N 65A)5 18BY,(476) I13(330) I A - ---- J20(9)Z2M1_ 2 25'/%(637) _ 17M

1e1437) 1711(187) 24%1 (618) 14 -(356) Y4 _____[ 
____ 57)26)

2 9A (3)_- 11/ 2)- _27Y16(700) 120(508) Ms Iz K 9327)
NEMA 4 Watertight Enclosures-Non Combination Type
[0-11 2 191A(495) 161h(410) 6'A(165) 18Y (476) 13(330) 'A I2- 20)9)2,2A1 2 25Ve(637) 17MB (4371 7% (1871 24

%6s(618) 14(356) 'A z ___ -57(26)[3 -2 _29% (738) _.23Yc (589) 9% (235) (27V,5 (700( 20)(508) 16s-- 93)42)13%.4 _2 38%1 (986) 23M6 (589) 91/4)235) 137N6(948) 20 (508 Vie _ 
___ 127(8

NEMA 1 General Purpose Enclosures-Combination Type

.udine Dimensions Di onm ens Scew Conduit Size IApprx
~Size': 0'Fig : fA !fu eIn .:1 . : .E '[" :. e,0 1(1 'K2 1(3 "1(4 " ( bsIg

f e w S h i p W t
Size ~ ~~~~~ ~ Fi' A S_.01E G K 2 K KS ub(KOI

0-2!h 3 34%)865) 125(635) 4 33)838) 20(508) 4 1 W4-1 1 1,-1% 1 -1-- 1114 1- 70)32)
NEMA 4, 4X and 12 Enclosures-Combination Type
0-M1 3 1 34-A 8651 M 129~62 ::1 1 1 1 33)838B) 201508) 11h-1% A !-1% A .1%6-i%4 11-,j 12-6_10-21 13 341 (5) 24%(625) 79/,,192) 33)838 20)50 11 -1R 1--1/ 1'/-1-"-1 11-l'4 1%. 1

NEMA 3. 4, 12 Deadfront Enclosures With Padlockable Door-Combination Type
10-214 4 34'(865) 125(35) 111(264) 133)83 20.00(50M) I- -

. . . . .. . . & u ia s........:
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Atli~ At..er

Class 83, 84 . ~ '-

Duplex with Auto Alternation Duplex with Relay Alternation
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NEMA 3R Ralhproof Extra Large Outdoor Use Enclosures

Features Application currents from reaching the electronic
* 100,000 Amp Interrupting Capacity Heavy duty oil well pump control panels circuitry.

are designed to withstand the most Operating Range--(-30oC to +700C)NEMA 3R Enclosure with Rain Gutter demanding environments. Typical appli- (-22°F to +159"F)
* Heavy Duty NEMA Starters cations include petro-chemical users
u Wide Selection of Overload Relays and wherever motor control is chal- Ambient Insensitive-Solid state elec-Including: lenged by harsh elements tronics detect only the current actuallygoing to the motor, and its effect in-958L Solid State for Oilwell 4 Rugged oil well pump control panels are heating motor windings. The overload

Torque and High Slip Motor seam welded, rain proof, sleet, dust and is unaffected by changes in ambientProtection ice resistant. There are no lapped sur- temperature.
-Bimetal Ambient Compensated faces to invite rust. Simple Installation-The best protec-
-Class 10 Quick Trip Solid State installation is simple. Panels are factory tion in the world is meaningless if you

I Heavy Duty Non-Metallic Disconnect wired to provide flexible control and cannot use it. The 958L requires no
Handle . protect against short circuits and over- complicated installation procedures.

" Extra Large Auxiliary Panel loads. Ample space is provided for
" Thumb Hold Quarter Turn Latches field modifications and installation of Wide FLA Adjustment Range--Adjust-White Panels for Added Visibility accessories, able over a basic FLA range of 2 to 1.The 958L overload can replace thermal
* Padlock Hast on Door Features overload relays and their associated
S External Reset Button Specified by Fortune 500 companies, heater elements.
* UL Listed for Outdoor Used and ESP100 of Innova Plus starters offer Heateress Construction-The 958LServLicedEquipmetoor Fied ad prolonged service under severe duty heaterless solid state design means

Service Equipment File #E14900 conditions. Made in the USA in NEMA heres noned t stoc heas
" CSA Certified File #LR6535 rated and exclusive Motor Matched there is no need to stock heaters.

M.M sizes, these starters utilize large RepeatTripping Accuracy-±2%
silver cadmium oxide contacts and wide High AccuracyTrip Curve Settings-
copper heat sinks to ensure rapid heat Solid state electronic precision replaces
dissipation and maximum electrical life. mechanical approximation and variability.
The Class 958L solid state overload UL Listed and CSA Certified.
relay is a current averaging overload
designed for the oil market. It was
designed to protect the die cast or fabri- A .T.pCm.s)
cated rotor during stall conditions. 'I

During motor stall, the rotor can be V i
damaged in 8-15 seconds if power is
not removed. The 958L trip curve (see - I
Fig. 1) shows that power will be
removed within seven seconds starting -
at 250% locked rotor current. The 958L .
overload provides maximum electricalprotection for all standard and oil well I", E 2o

pump motors, multi torque connections
and high slip motors. 958L overload fea-
tures include:
Phase loss Protection--Trips within C

3 seconds under phase loss conditions. ROTOR

Thermal Memory Circuitry-" Remem-
bers" heat buildup in frequent start , .A
and stop of hot motors to help prevent -4 ,X

damage. ,q -95L.
,1 

JAOUUSTEO

Self-Powered-Generates its own low
voltage control power through the same
sensors that read motor current.
Short Circuit Self-Protection-During a .

short circuit, current sensors reach "sat- ' ' " ' 2 "
uration" and block all harmful M O

" ULTIPtE OF FULL LOAD AMPS

Figure 1

Scheod-le A'" . -. r-{ ~ .-. ,
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Oil Welli Pu-m-p'Control Panels_..

NEMA 3R Rainproof

Ordering Information Auxiliary Equipment

• Heater Elements see page 870 in the PC600. P Pilot Ughts easily installed on the enclosure,
P Field Modification Kits see page 20. Oil Tight and Heavy Duty, they meet NEMA
P Factory Assembled Modifications see page 21. A600 requirements, see section 9 in the
i Replacement Parts see pages 37-38. PC6000 for 30mm devices.

w Lightning Arrester protects the control panel
from lightning induced surges, see page 21.

• Underv ltage and Phase Sensing Relays
protect the pump against low voltage, voltage
imbalance, loss of phase and phase reversal,
see page 21.

The ESPIOO Solid State Overload. Large NEMA 3R Outdoor Use
Relay has the same features as the Enclosure-The control, disconnecting
958L overload except its trip curve is means and accessories are all assem-
designed to match the requirements of bled in a rainproof and sleet resistant
standard industrial and pump motors. enclosure. This enclosure is constructed
Ambient Compensated Bimetal of heavy gauge sheet metal and

Overload Relays are designed to parallel equipped with a full door gasket. A
thermal characteristics of typical pump re le batplat o w foresy
motors. They prevent nuisance trips that field installation of modifications.
may result from operation of the control Removable Door-Enclosure door may
in a higher ambient temperatures than be lifted off to make wiring easier.
that at the pump. These relays are trip Mounting Flanges--Convenient flanges
free tamperproof and can be set to reset at top and bottom of the enclosure pro-
automatically or manually. vide easy mounting. They fit pole or flat

Heavy Duty Fusible Disconnect surfaces using keyhole slots.
Switch-These versions offer visible Safety Disconnect Handle-Up to
blades that provide positive indication of three padlocks can be used to lock the
switch status. Contacts operate with a safety handle in the OFF position. Main-
snap action for a quick make and quick tenance work can be performed without
break. A shield guards personnel from hazard to personnel.
contact with live parts.

External Reset-The overload relays
Meter Circuit Protector-The motor cir- may be quickly reset by means of a but-cult protector provides fast, accurate tno h rn fteecoue

fault clearing that will minimize damage ton on the front of the enclosure.

to the motor and control apparatus and Welded Seams-Helps prevent rust.
protect branch circuit conductors. Con- Ground Bar-Insures proper connec-
tinuous current ratings and adjustable tion of ground wires and lightning
trip ranges meet NEC requirements for arresters.
full load and locked rotor currents. The
adjustable instantaneous trip point can UL Usted-Assures proper construction

be set precisely to assure fault protec- throughout control panel.

tion and eliminate nuisance tripping.

D* D~ntc AOO
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q P ESP100 Solid-State Quick Trip Overload Relay

rdering Instruction Ci T601ableOverload Table AdditionaIReferences

i- Use complete catalog number. 60Hz Voltage Letter FLA t P Field Modification Kits see page 20.
Replace (*) with letter from 24 Separate Control J 0.25-1 A • Factory Modifications see page 21.
coil table. Dual voltage coils 120 Separate Control F 0.75-3 B • Dimensions see page 22.
wired high unless specified 110-120/220-240 A 2.5-10 D • Replacement Parts see pages 37-38.on order. 20-208 D 9-18 E220-240 G 13-27 F • For 380V 50 Hertz Information seeP Replace the (t) with the letter 220-240/440-480 C 20-40 G page 129 in the PC6000.
from table 1 that corresponds to 440-480 H 22-45 H
correct FLA in the overload table. For other voltages and 30-60 Jfrequencies see Factories 45-90 K

Modifications. 57-115 L
67-135 M
100-200 S
108-270 U

200/230V Max HP 3 Phase

200 23 NMA Haf. Clip Fuslible Disconnect 0.MCPVolts Volts Size . Size Disconnect' Amps Catalog No Price $ Catalog No. Price S
1 1 1 - 30 30 - - 85DS14M* 996.7 7 1 - 30 30 " SSD-4L* 78. 8DSt4M* 996.10 10 , - 1P 60 60 SUS4L 930. ,ESt4M* 1116.10 15 2 - 60 60 BSFSt4L 105L 8IS4M* 1236.15 20 - 2% 100 100 85GSt4" 1554. ,5OSt4M* 1614.25 30 3 - 100 100 85HS"4L* 1686. 85HS4M* 1746.30 40 - 3, 200 200 85St4L* 2904 95ISt4M* 3456.40 50 4 - 200 200 85JSt4L* 3144. Jst4M* 3696.50 75 - 4,4 400 400 B$RSt4L•  

6324. 5RSt4M* 7986.75 100 5 - 400 400 8SKS"4L* 6744. USICWt4M* 546.100 125 6 - - - SSMS.4M -.150 200 6 -- 
-0

460/575V Max HP 3 Phase
Max Hp ____ __ _ _NM311

Fuse:46 5A5 NEWMA Half' Clip Fusible Disconnect - MCPVolta': Volts ' Size!:!: ... Size:; i Disconnec Am . Catalog No Price...Catalog No Price .3 3 1 - 30 30 - - nSt4M* 996.10 10 1 - 30 30 65nSt4F* 792. 85O,.- . 996.15 15 - 1 30 30 85ESt4F* 930. 85ESt4M* 1116.25 25 2 - 60 60 S5FSt4F* 1061. 85FSt4M* 123.30 30 - 2% 60 60 5GSt4:* 1524. "GSt4M 1614.50 50 3 - 100 100 85St41* 1722. 85HSt4M* 1746.75 75 - 3 200 200 S1t4P 29X ISt4WM* 34%.100 100 4 - 200 200 8SISt4P 316. BSJSt4M* 3696.150 150 - 4' 400 400 155Rt4P 6468. 85RSt4M* 7986.200 200 5 -1 400 400 ,5KSt4F* 6l.- 85St4M* K46.250 250 6 - 600 600 85MS4F 17391. -250 300 6 - - 600 - - MSW4M* 18215.400 400 6 - - 600 - a_.X4M* 2-95.

yui cheau e A
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O e mp Con trol Panels Selection
Ambient Compensated Bimetal Overload Reiah-.

Ordering Instructions Coil Table Additional References

P Use complete catalog number. 60Hz Voltage Letter • Field Modification Kits see page 20.
Replace (*) with letter from 24 Separate Control J • Factory Modifications see page 21.
coil table. Dual voltage coils 120 Separate Control F • Dimensions see page 22.
wired high unless specified 110-120/220-240 A • Replacement Parts see pages 37-38.
on order. 200-208 D

220-240 G • For 380V 50 Hertz Information see
P Replace (t) with letter from 220-240/440-480 C page 129 in the PC6000.

table 1 that corresponds to 440-480 H
correct FLA. For other voltages and frequencies

see Factory Modifications.

200/230V Max HP 3 Phase
Max Hp NEMA 3111

200 230 NEMA, Half Clip Fusible Disconnect MCP
Volts Volts Size Size Disconnect Amps Catalog No Price $ Catalog No Price STi 7 1 - 30 30 UI3AE4L* 753. _ DAE4M* 969.10 10 - 1 60 60 BSEAG4L* 903. __EAG4M* 1 m.

10 15 2 - 60 60 U5FAJ4L* 1023. 8FM.
*  

1209.
15 20 - 2 100 100 _ GL41. 1527. 8GAL4M* 1587.25 30 3 - 100 100 U5HAN4L- 1____9. _ __A_._.,

*  
1719.30 40 - 3N 200 200 UI JAP4L 2977. 51AP4M* 3429.

40 50 4 - 200 200 85JAR4L* 3117. ___A__, 3669.
50 75 - 4 400 400 -8RAS4L* 6297. 85RAS4M* 7959.
75 100 5 - 400 400 __5K.UNL* 6717. _U4M* 8379.100 125 6 . - -- -85MW4;,; ,11L150 200 6 -- A_ _ _ _ __..._4209.

460/575V Max HP 3 Phase
Max Hp NEMA3R •

Fuse460 575. NEMA Half Clip Fusible Disconnect MCPVolts Volts Size Size Disconnect Amps Catalog No Price $ Catalog No Price $
10 10 1 - 30 30 S5DAE4F* 765. 85 A4M* 969.15 15 - 1 y 30 30 IIF.AF4P 903. -5EAF4W 10925 25 2 - 60 60 1SFAJ4F 1041. .FAJ4M. 1209.30 30 - 2% 60 60 85GAK4F* 1497. _GAK4M. 1567.50 50 3 - 100 100 S HAN4F* 1695. B5HAN4 *  1719.75 75 - 3% 200 200 5IA4PpF* 2901. 8-IA-M- 3429.100 100 4 - 200 200 85JA4RP 3141. JAR4 3669.150 150 - 414 400 400 85RA4SP 6441. KAS4M 7959.150 200 5 - - - - _.KAT4M* 8379.200 N/A 5 - 400 400 KAU4F* 6861. 5KAU4M* 8379.
250 250 6 - 600 600 S5MAV4F* 17364. -
250 300 6 ..-
400 400 6 -- 1198.

-, - - -D O~ount Schedule A
- Siemens & Furnas Control Products



958L Solid-State Overload Relay

Ordering instructior'ns'- " -Coil Table Overlo'adTable Addtio alRe

• Use complete catalog number. 6OHz Voltage Letter Size FLA t 0 Field Modification Kits see page 20.
Replace (*) with letter from 24 Separate Control J 0, 1 5.6-11.6 C • Factory Modifications see page 21.
coil table. Dual voltage coils 120 Separate Control F 0, 1 7-14 D • Dimensions see page 22.
wired high unless specified 110-120/220-240 A 0, 1 11-22 E200-208 D 11/ 5.6-11.6 C Replacement Parts see pages 37-38.on order. 220-240 G 13/ 7-14 D • For 380V 50 Hertz Information see page

• Replace the (t) with the letter 220-240/440-480 C 1 11-22 E 129 in the PC6000.
from table 1 that corresponds to 440-480 H 1 14-28 F
correct FLA in the overload table. For other voltages and 1 18-36 G

frequencies see Factories 13/4 20-40 H
Modifications. 2 18-36 1

21 28-56 J
3 28-56 J
3 35-70 K
3 43-86 L
3 50-90 Y
3h 43-86 L
31 50-90 Y
4 60-126 M
41 75-150 W
4% 84-174 N
41h 105-210 P
5 75-150 W
5 84-174 N
5 105-210 P
5 132-264 R6 264-528 S

200/230V Max HP 3 Phase
Max Hp. ___ ___ NEMA311

20 20 EMA hat Disconnect Clip Fusible DisconnectVola Vlta sine Sz Switch Amps Catlo NPicS Catalog No'Pic
7% 7W 1 30 30 85OPt4L* 70 8SDP"4M* 996.10 10 - 1 60 60 5EP T4L 930. 8EPt4M* 1116.10 15 2 - 60 60 85FPt4L* 10% 85f"4M* 1236.15 20 - 2 100 100 5GPt4.* 1554. 8, t4M* 1614.25 30 3 - 00 100 BSHPt4L* 1686. 85H;'4M* 1746.30 40 - 3 200 200 5iPt4L* 2904. 83P44M*5

40 50 4 - 200 200 8SJPt4L* 3144. 85JPt4M* 3696.50 75 - 4W 400 400 85iPt4L* 6324. BSRPt4M* 7986.75 100 5 - 400 400 8SICPt4L* 6744. 8KPt4M* 8406.150 200 6 .- - 85MPt4M* 2095

460/575V Max HP 3 Phase
". a N• -. : 1 1 , , 1,+: .,- - .. - . . . - . ... - I

46 . 57 .' NIA .Hl+l iu Clip : Fsible Disconnect MCP
Volts Vot a Sin Size Disconnect Amps Ceat gNo . .  PriceS Catalog No • Price S
10 10 1-- 30 30 8OP4F 792. B -DPt4MW 996.
15 15 - T/ 30 30 O5E r4P 930. U6EPt4M* 1116.25 25 2 60 60 85FPt4P* 1066. -tW4M* 1236.30 30 - 21 60 60 85GPt4P 1524. B5GPt4M* 1614.50 50 3 - 100 100 85HPt4F* 1722. 8SHPt4M* 1746.75 75 - 31 200 200 85IPP 29B. 85IPt4M* 3456.1T0 100 4 - 200 200 85JPt4F 3168. BSJPt4M* 369150 150 - 4W 400 400 BSRPt4F* 6468. 85RPt4M* 7986.200 200 5 - 400 400 B5KPt4F* 688. 85KPt4M* 8406.250 250 6 - 600 600 85MPt4P 17391. -

4oo -- T6- BSMPt4M- 295

........... ..+ ..........
+ ............ led ens & Furnas Control Prod' .. .



Well Vacuum Brea Pmp isu.iii unet
Vacuum Contactor with 958L Solid-State Overload Relay

Ordering Instructions Coil Table - Overload Table Additional References

• Use complete catalog number. 5OHz Voltage Letter Size FLA t l Field Modification Kits see page 20.
Replace (*) with letter from 120 Separate Control F 4 60-126 M • Factory Modifications see page 21.
coil table. Dual voltage coils 220-240 G 5 75-150 W Dimensions see page 22.
wired high unless specified 440-4 H 5 84-174 N • Replacement Parts see pages 37-38.
on order. For other voltages and 5 105-210 P

frequencies see Factories 5 132-264 R • For 380V 50 Hertz Information see
Replace the (t) with the letter Modifications. 6 264-528 S page 129 in the PC6000.
from table 1 that corresponds to
correct FLA in the overload table.

460/575V Max HP 3 Phase
Max Hp _ __ " _ ' NEMA 3R

Fune460 "575 NEW Half Clip Fusible Disconnect MCP
Volts Volts Size Size Disconnect Amps Catalog No Price $ Catalog No Price $
100 100 i4 -- 200 200 OWV4F* 57. 85M~4M* 6540.
200 200 5 - 400 400 85KVt4F* 9625, 85KVt4M* 11250.
250 250 6 - 200 600 15MVt4P 5975. -- -
400 400 6 .. "4M* 24A715

VD iscdO'ut Schbdu-"i, A
Siemens & Furnas Control Products



Field Modification Kits

Fuse Clip Field Kits® (For Breaker Kits see page 39.)
Disc'' ' Rus '' 

'' -
Size Amps Clip Amps 'Volts 'Catalog No 'Price $

30 250 75P1045 12.30 600 75P1046 15.30/60 60 250 75P1046 15.
60 600 75P1047 18.
100 250/600 75PI038 63.100 100 250/600 7SPt048 63.

100 200 250/600 75P1049 96.200 200 250/600 75PI0O 96.
400 400 Factory Assembled Only ,
600 600 Factory Assembled Only

Control Power Transformer Kits

Description PArice'
_________ ________ Rain Catalog~o PrceTransformer Transformer Table 45 VA KT050 108.

50/60Hz Primary Secondary , 50 VA KT*=SP 144.
Voltsa ' Volts'.. " 'Code' 100 VA KT*100 150.120 24 1 150 VA KT*150 201.
208 24 G 200 VA K1T200 225.
208 120 H 300 VA KT*300 277.
240/480 24 4 500 VA KT*500 330
240/480 120 8

S277 24 5
277 120 7 Replace with letter from the Transformer Table.
600 24 6600' 120 9

ControllerDescription 'Class Size voltage catalog No Price $

Lightning
Arrester 87,88 All 49045584002 192.

Pressure 87. 88 All Refer to the Pressure Switch Catalog Supplement for more information.

208V 47TA32DXI 282.Voltage & 240V 47TA32GXI 282.Phase 87.88 All 380V 47TA32PX1 297.Monitor . 415V 47TA32KX1 297.
480V 47TA32HX1 297.
600V 47TA32EX1 297.

Anti
Backspin 87.88 All Refer to Class 55 on pages 656-657 of PC6000 for complete information.imert

Hole ,Hleg 87868 1-4-
Plug8 1 49041149006 15.00

Isolated 87.88 60A 49D1029 01 6750Neutral Kit 8h, 8u 100A 49029103002 141.00

For additional Field Modifications see the Siemens & TDFor additional information see the Siemens & Furnas 0)The standard control transformer supplied for starterFurnas Control Products (PC6000). Control Products (PC6000). sizes 0 through 21h with be rated 45VA and have the
lDKits contain 6 clips and mounting hardware and appropriate secondary fuse. Primary fuses will not berejection members for Class R fusing. supplied as standard. For primary fuse option selectappropriate suffix from table. According to NEC 430-

72, 450-3, and UL 508, section 32, primary fuses are
not required for control transformers rated less than
50VA and are inherently protected.

-n' S >~iernns &. Furnas Co'ntrol Nrdii u



[Well fPU Control Panels
Oil Selection

Factory Assembled Modifications

Ordering Instructions Transformer Table

P. Replace (*) with letter from transformer table. Primary Secondary
" Catalog No. suffixes indicate numbers or letters added to the end of a Volts Volts Letter

Catalog No. Example: 85DAE4FF becomes 85DAE4FFBA 240/480 120 A
" Multiple modification suffixes are added in numerical, alphabetical 120/240 24 8

600 120 Csequence. 240/480 24 D
600 24 E
480 240 R
208/416 24 S
208/277 120 T
380, 50Hz 110, 50Hz U
415, 50Hz 100, 50Hz W

Catalog No Controller Size/Price Addition $
Description Suffix 11-11% . Z2 1331A' 14 14',5 16
Control Circuit Transformer 50/60Hz 1 fuse in Secondary Size 6 starters standard with 1 OVA transformer for DC rectifier circuit.
Per the National Electric Code, Article 450-3B. primary fuses are
required in most typical installations.
Add F2" suffix and $132 for factory supplied primary fusing.
Refer to NEC Article 450 prior to ordering without primary fusing to
insure compliance.
Factory will furnish the same voltage coils as transformer secondary voltage.
Extra capacity transformers may require larger enclosures;
contact factory for dimensions.
Standard Capacity B1 162. 162. 336. 408. 462. -
Control Circuit
Pneumatic Time Delay Backspin protection. T2

0.2 sec-3 minute run timer T3
Pilot Light. Red 120V FA
Transformer Type 240V FB

480V FC 162. 162. 162. 162. 162. 162.
600V FD

Phase Failure and Reverse Relay lClass 47VA) Ri 1500. 1500. 1500. 1500. 1500. 1500.
Under Voltage Relay R2 306. 306. 306. 306. 306. 306.Over Voltage Relay R4 1200. 1200. 120. 1200. 1200. 1200.
Auxiliary NO SPOT 1 SPST GA 66. 66. 66. 66. - -Contact Innova Series 2 SPST GE 132. 132. 132. 132. - -

NO, NC SPOT 1 SPOT GA - - - 65 66.
2 SPOT GC - - - 132. 132.

Fuse Clips 30. 60 A 9. 9. - - - -
NEMA 100, 200 A DR - 18. 1. - - -
Class R 400, 600 A - - 42. 42. 42. -
Lightning Arrestor L 240. 240. 240. 240. 240. 240.Surge Capacitor SC 293. 288. 288. 28. 28. 2K3.
Stan Button and 3 Position Selector Switch 60 132. 132. 132. 132. 132. 132.

For additional Factory Assembled Modifications see the lDSee ordering instructions.'
Siemens & Furnas Control Products IPC6000). Watalog No. Change 6th character.

-Sc - - - .Schedule A

Siemens & Furnas Control Products __
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Fused or'MCP

MountingMgAneOutline Dimensions Dimin " Screw Conit$Size- ShipWt Ref.
Sie Fg C 0 '0 .~2 E. EU.". , KI KZ K3 Lbs.Dwg0-2% 1 37 261A 9/ 43,, 342 35V 35 22 - - - 110 D68571-03-4 2 49A 26% 9"/2 41/6 45%A 47% 461A 22 - - - 150 068571-C4 -5 3 73v/" 28% 10% 4M 7 - - 281/16 23% % - 775 068571-C6 4 93As/ 30V/ 19%,. 4Y, 16 - - 241875 0 68B571 -ADimensions for reference, not for construction. Contact (DAuxiliary panel available for modifications TAuxiliary panel available for modifications 12"h/e X 41.a Siemens & Furnas Controls Sales Office for 153I4 x 28'/2.

dimensions not listed.



Class 87, 88

!s Appiication water in the pumping system.
S PWhen the water pressure drops below

,JR Ra ',o L .- - eavy du'y pu control panels are the preset level, the pressure switch
0,000 Ampr' ru, -q.- designed to w.hstand the most energizes the starter which in turn acti-
th Class R~ R!S"e; eeadn virnments. Typical appli-

Ia -din erngation, agricul tuire, vates the jockey pump. The water pres-
;avy Duty r e i Ca ons include ; . sure is then brought back up to the
ilid State o. ee wastewater treatment desired level. This insures the mainte-

mea wherev e motor control is chal nance of proper water pressure at allmetal Overloadc R t, ;- L leensties
"- _ t 1r tim es.

?avy Duty Dis.oec. Har,,Te Rugged pump control panels are seam Features
/ailable in Rtedt ted Vage - eded rainproof, and sleet and ice
ld Pilot r • .... rlappedsuaces Specified by Fortune 500 companies,)l i o*, .. Lee o n ..es~stant. "re,. are no lapped Surfaces
nerous anelsenieESP100 or Innova Plus starters offer

....... prolonged service under severe duty
lelded Co;es at id Pole, .... .stakacon is easy. Panels are factory conditions. Made in the USA and
Diper Grou.ia . eed ,o orovide flexible control and NEMA rated, these starters utilize large
3 Wires plotec agaist short circuits and silver cadmium oxide contacts and wide
L Listed foT Ouidono., Use and erloads. Ample space is provided copper heat sinks to ensure rapid heat
a rvice Equipment Fiie #E1490r' for field modifications and installation dissipation and maximum electrical life.en l 1 of accessores.
SA Certified f- ;HI-LPR535 ESP100 solid state overload relays pro-

irp e-,clusive Compact NEMA Size 4 vide phase loss protection for the motor
ss 87 Compact Size 4 Fusible -,imp oane£ feature full sized NEMA by tripping within three seconds upon
np Panel starters - easy to "polemount" com- complete loss of one phase in a three

,pat enclos.,res. Th e motor circuit pro- phase circuit. Each overload has
fecto cani features a full sized a 2:1 (4:1 in lower ranges) FLA adjust-

,uxiliary panel for the mount- ment range with an adjustment dial
inn of accessories. The fusible version reading out in FLA. This feature allows
;eatuies fuse clips, ior full sized RK5 or for extremely fine tuning. Their heater-
opqpaci c*:ass J fuses and accessory less construction minimizes energy
rr Ountino space for the most commonly costs and costs of cabinet ventilation or
used accessories. A full sized Size 4 cooling. (For more information see

'ump panel is also available for those Section 8.
-cipplications that require an extra large The ambient compensated bimetal
axiiiary panel. See pages 41-42 for overload relays are designed to parallel

u ",el dimensions, thermal characteristics of typical pump

Class 87 pump panels become jockey motors. They prevent nuisance trips that*
pump panels with the addition of a may result from operation
pressure switch (see factory assembled of the control in a higher ambient tem-
modifications). The jockey pump's pri- perature than that at the pump. These
mary function is to maintain water relays are trip free, tamperproof and
pressure at a preset level and thus can be set to reset automatically or
compensate for possible leakage of manually.

ass 87 Size 1 Fusible Pump Panel

~~ R1 Fmirnag -nntrn



Pm Control Panels Selection

Factory Assembled Modifications

Ordering Instructions Coil Tablec)

0 Use complete catalog number. Replace the (1 with letter 60Hz Voltage Letter
from the coil table. Dual voltage coils are wired on high 24 Separate Control J
voltage unless specified on order. 120 Separate Control F

s Contact Sales Office for 3 or 4 speed starters. 110-120/220-240 A
200-208 DP For self-reset overload option on Sizes 0-5, change 4th 220-20 G220-240 G

character from "S" or "T" to "R". No price addition. 220-240/440-480 C
277 L
440-480 H
550-600 E

200/230V and 460/575V Max Hp 3 Phase
Max Hp "___"_"_Fusible Disconnect MCP

Overload Fuse200 230 460 575 NEMA Half Amp Clip NEMA 3R NEMA 3RVolts Volts Volts Volts Size Size Range Amps Catalog No Price $ Catalog No Price $
/ • - - 1 -0 .75-30 - - - 87DSB6M* 996.- - 1 1 1 -0 .75

- 3a)  
- 87DSB6F* 792. 7DSB6M* 996.- - 3 3 1 - 2.5-10 - - - 87DSC6M* 996.1 1 - - 1 - 2.5-10 30 87DSC6L* 780. 87DSC6M* 996.

2 2 - - 1 - 2.5-10 30 87DSD6L* 780. 7DS06M* 996.- - 5 5 1 - 2.5-10 30 87DSD6F* 792. 70SD6M 996.
3 3 - - 1 - 9-18 30 7DSE6L* 780. *7DSE6M* 996.- - 71/ 10 1 - -18 30 7DSE6F* 792. 87DSE6M* 996.71/. 71/2 - - 1 - 13-27 30 87DSF6L* 780. 87DSF6M* 996.7 h 7 Y/ - - 1 - 13-27 60 67DSF6P 792. - _- - 7 1 10 1 - 9-18 60 87DSE60* 804. - -

- 10 - 1 - 13-27 - - - 87DFS6M* 996.15 15 - 13/4 13-27 30 87ESF6F* 930. 7ESF6M* 1116.
- - 15 15 - 13/4 13-27 60 87ESF60* 942. - -10 10 - - - 13/4 20-40 60, 87ESG6L* 930. 87ESG6M* 1116.
- - 15 20 2 - 13-27 60 87FSFGF* 1068. 87FSFGM* 1236.10 15 - - 2 - 22-45 60 7FSH6L* 1050. 87FSH6M* 1236.- - 25 25 2 - 22-45 60 87FSH6F 1068. 87FSH6M* 1236.10 15 - - 2 - 22-45 W 1122. -
- - 25 25 2 - 22-45 100 7FSHW 1134. -

- 30 30 - 2fh 22-45 60 7GSHGF* 1524. 87GSH6M* 1614.15 20 - - - 21h 30-60 ie0 10 87GSJ6L* 1482. 87GSJ6M* 1614.- - 30 30 - 2h 22-45 100 07GSH60* 1590. - -
15 20 - - - 21h 30-60 100 ,e"P' 1554. - -
25 30 - - 3 - 45-90 100 87HSK6L 1686. 87HSK6M* 1746.
- - 50 50 3 - 45-90 100 7HSK6F* 1722. 87HSK6M* 1746.25 30 - - 3 - 45-90 200 7HSK6P* 1824. -.
- - 50 50 3 - 45-90 200 87HSK60n  

1848. --
30 40 - - - _3h 57-115 200 71SL6L" 2904. 871SL6M" 3456.
- - 75 75 3 57-115 200 97ISL6P 2928. 871SL6M 3456.- -- ! 75 75 - 31h 57-115 200 87,SL6O 3054. - -40 50 - - 4 - 7-135 200 87JSM6L 3144. 87JSM6M* 3696.
- - 100 100 4 - 67-135 200 87JSM6F* 3168. 87JSM6M* 3696.40 50 - - Compact 4 - 67-135 200 87JSM6L*E6 3144. 87JSM6M*E6 3696.- - 100 100 Compact 4 - - 67-135 200 8JSM6F*E6 3168. 87JSM6M63*E6
50 75 -. 4- 100-210 400 87RSS6L* 6324. 87RSS6M* 7986.
- - 150 150 - 4h 100.-210 400 87RSS6F 6468. 87R1S6W 7986.75 100 - - 5 - 100-270 400 7KSU6L* 6744. 7KSU6M* 8406.
- - 150 200 5 - 100-270 - - - 87KST6M* 8406.

- 200 - 5 - 100-270 400 87KSU6F* 6888 67KSU6M* 8406.100 125 - - 6 - 200-540 - - - 87MSW6M* 18225.150 200 - - 6 - 200-540 - - - 87MSX6M* 20952.
- - 250 300w 6 - 200-540 600 87MSW6F* 17391. 87MSW6M* 1225.

-- -- 400 400 6 - 200-540 - - - 87MSX6M* 0952
@Pump panels are stocked with a 'C' coil OFor overload amp ranges below 0.75 amps, change the 0t300 Hp 575V rating applies to MCP only.22

0-240/440-480V 60Hz 5th character in the Cat No to "A' for 0.25-1A range.

Disount Sc ed uole A. o.-
Siemens & Furnas Control Products



Ambient Compensated Bimetal Overload, Class 87

Ordering ihstructions Coil TAa)~0

• Use complete catalog number. Replace the (*) with letter 60Hz Voltage Letter
from the coil table. Dual voltage coils are wired on high 24 Separate Control J
voltage unless specified on order. 120 Separate Control F

' Order 3 heater elements by code number at $9 each 110-120/220-240 A
see page 870, in PC600O. 200-208 D22-240 G

0 To order jockey pump panel add suffix "P9" to Cat No. 220-240/440-480 C
• For single phase controllers with thermal overload, add suffix 277 L

SP1 for 11 5V or SP2 for 230V. No price adder. 440-480 H550-600 E

200/230V Max Hp 3 Phase
MaxNp F;~usileDi s!.: connect MCP

Fus& NEMA3R NEW 311200 230 NEMA Half lp _ _ _ _ _ _VON&-ls Sz Sz ias~ st~go PricleS - Catalog No Price S 7

--2 1 - 7.5 HP Panel is suitable for these - 70AA6M* 969.1 1 1 -j ratings with proper customer - 7DAB6MI 969.3 3 I - supplied fuses. - 87DAD6M* 969.
7 h 7 / - 30 87DA1E1" 753. 870AE6M* 969.7 V2 7 12 - 60 87DAE6P* 765. -
10 10 - 13/ 60 87EAG6L* 903. 87EAG6M* 1089.
10 15 2 - 60 r7FAJ6L* 1023. 8rFAJ6M* 1209.
10 15 2 - 100 87FAJ6P* 1095 ,15 20 - 2 100 87GAL6L* 1527. 87GAL6M* 1587.
25 30 3 - 100 8rHAN6L* 1659. 87HAN6M* 1719.
25 30 3 - 200 7HAN6P 1797. -
30 40 -31 200 0rIAPL* 2877. 871APM* 3429.
40 50 4 - 200 87JAR6L* 3117. 87JARM* 3669.40 50 Compact 4 - 200 87JAR6LE6 3117. 7JAR6M*E6 3669.50 75 - 41h 400 87RAS6L* 6297. 87RASSU* 7959.75 100 5 - 400 87KAU6L* 6717. 87KAU6* 8379.
100 125 6 - - Use MCP type - 97MAWSM* 18198.
150 200 6 - - Use MCP type - 87MAX6M *  

20 .
460/575V Max Hp 3 Phase

Max Np _ _ _ _.[F=Milo Disconnc

4 B'Fuse N> I NE 3111 NEMA 3R
575 'Hf . rcS sao:o ne

1 1 1 - 10HP Panel is suitable for these - 87DAA6M* 969.3 3 1 - ratings with proper customer - B7DAB6M* 969.7 / 7 1 - supplied fuses. - 87DAD6M* 969.10 10 1 - - 7DAE6F 65. 7DAEW 969.10 10 1 - 60 870AE0* 777. -
15 15 - 13/ 30 7EVEAIR* 903. 87EAF6M* 1089.15 15 - 13/4 60 TEAFE 915. -%
15 20 2 - - 25 HP Panel is suitable for - 87FAH6M* 1209.

- - - - this rating with proper customer - -
.. - supplied fuses. -25 25 2 - 60 87FAJ6P 1041. 87FAJ6M* 1209.25 25 2 - 100 87FAJ60* 1107. --
30 30 - 2162 0 'GAK6F* 1497. 87GAK6M* 1587.30 30 - 214 100 87GAK60* 1563. --
50 50 3 - 100 87HAN6:* 1695. 87HAN6M- 1719.50 50 3 - 200 7HlANg *  11121. -75 75 - 3 /2 200 8/AP6PF 2901. 071AP6M* 3429.
100 100 4 - 200 97JARF* 3141. 87JAR6M* 3669.100 100 Compact 4 - 200 97JAR6F*E6 3141. 87JAR6M*E6 366
150 150 - 41h 400 87RAS6F 6441. 87RAS6M* 7959.
200 200 5 - - - 87KAT6M* 8379.
200 - 5 -400 87KAU6F* 6861. 871CU6M* 8379.250 300 6 - 600 7MAV6F* 17364. 87MAW6M* 18198.
400 400 6 - - Use MCP type - 87MAX6M* 2095.

(DPump panels are stocked with a C coil
220-240/440-480V 60Hz.

S[ P~j •ie "ens&" Fr nas ...... ni... ,n" .- u:ft '-i. .- :-



958L Solid-State Overload Relay and HOA Selector Switch

Orein ntru tions 
.

Coil Table 
Overload ali- Use complete catalog number. Replace () with letter from coil table. 60Hz Voltage Letter Size FLA t

Dual voltage coils wired high unless specified on order. 24 Separate Control J 0 1 5.6-11.6 C
. Replace (t) with letter from table 1 that corresponds to correct FLA. 120 Separate Control F 0, 1 7-14 D

110-1201220-240 A 0, 1 11-22 E
200-208 D P1 5.6-11.6 C
220-240 G 1Y 7-14 D
220-240/440-480 C 1 11-22 E
440-480 H 1Y4  14-28 F
For other voltages and frequencies 1 4 18-36 G
see Factory Modifications. 1A 20-40 H

2 18-36 I
21/2 28-56 J
3 28-56 J
3 35-70 K
3 43-86 L
3 50-90 Y
3', 43-86 L
32 50-90 Y
4 60-126 M
40,2 75-150 W
41/2 84-174 N
41,2 105-210 P
5 75-150 W
5 84-174 N
5 105-210 P
5 132-264 R6 264-528 S

200/230V Max HP 3 Phase

Max~p 6 NEM HalfNEMA3
200 230" isconnect Clip Fusible Disconnect MCP .
Volts Volts Size ize Switch Amps Catalog No Price S Catalo, NO. Price s

7h 71 1 - 30 30 87DPt4L* 780 87DPNM* 99.
10 0 - 1 A 60 60 -7EPt4L* 930. 87EPt4M* 1116.10 15 2 - 60 60 BFPt4L* 1050. 87FPt4M* 1236.15 20 - 2h 100 100 7GPt4L* 1554. 87GPt4M* 1614.25 30 3 - 100 100 87HPt4L* 1686. 87HPt4M* 1746.
30 40 - 36 200 200 871Pt4L* 2904. 871Pt4M* 3456.
40 50 4 - 200 200 87JPt4L* 3144. 87JPt4M* 3696.50 75 - 400 400 87RPt4L 6324. 87RPt4M* 7986.75 100 5 - 400 400 87KPt4L* 6744. 87KPt4M* 8406.150 200 6 .... 87MPM* 20.

460/575V Max HP 3 Phase
Max Hp ". . . . " . . NEMA3R

is__________ 
MCP460 . V5 . NEMA " "lClip " Fusible Disconnect.Volts Vols Size Size Disconnect. Amps, Catalog No: Price$ Catalog No Price $

10 10 1 - 30 30 7DPt4F* 792. 87DPt4W 996.15 15 - 1 30 30 87EPt4F* 930. 87EP14M* 1116.25 25 2 - . 60 60 87FPt4F' 1068. 87FPt4M* 136.30 30 - 2% 60 60 i7GPt4F* 1524. 87GPt4M* 1614.50 50 3 - 100 100 87HPt4F* 1722. 87HP14M* 1746.75 75 - 3h 200 200 871Pt4F* 2928. 871Pt4M* 3456.100 100 4 - 200 200 7JPt4F* 3168. 87JPt4M* 3696.150 150 - 41h 400 400 *7RPt4F* 6468. 87RPt4M* 7986.200 200 5 - 400 400 87KPt4F* 6888. 87KPt4M* 8406250 250 6 - 600 600 87MPt4F* 17391. -- --400 400 6 - - 7MPT4M* 20952.

WatertigtHubs Catalog No. PriceS
Size 1-1 4 49D411149001 15.74
Size 2-3 49D411149003 15.74
Size 3V'-Compact 4 490411149005 15.74

OITo order with a start button and a selector switch, OA closure plate is provided in place of the topchange the sixth character from 4 to 6 (no charge). mounted watertight hub.

. ';i7- f: t Siens & Furnas Control P r dUcts



Vacuum Contactor with ESP100 Quick Trip Overload Relay

Ordering Instruction-s Coill Table Overload Table,
m Use complete catalog number. Replace (*) with letter from coil table. 60Hz Voltage Letter Size FLA tDual voltage coils wired high unless specified on order. 120 Separate Control F Size FLA t
P Replace (t) with letter from table 1 that corresponds to correct FLA. 220-240 G

440-480 H 4 60-126 M
For other voltages and frequencies 5 75-150 W
see Factory Modifications. 5 84-174 N

5 105-210 P
5 132-264 R
6 264-528 S

460/575V Max HP 3 Phase
MaxHp _______ ________ _.. .. __ NEMA3R

4IN 57 NEMA Half Clip Fusible Disconnect MCPVolts Volts Size Size Disconnect Amps Catalog No Price s Catalog No Price S
100 100 4 - 200 200 U"JCt4P 5515. 87JCt4M* 055.200 200 5 - 400 400 87KCt4P 8=.-- 87KCt4M* 10400.250 250 6 - 600 600 8'MCt4F* 19600. -400 400 6 .... 87MCt4M*

J'iscount ScheduerAC10 (FURN)

Siemens & Furnas Control Products



Auto Transformer & Part W inding 2 Step Solid State Overload, Class 88
Ordering Instructions coil Table Overload Table.... .... " - verload. Table

o Use complete catalog number. If necessary replace the last letter of the catalog number 60Hz Voltage Letter Size FLA twith the appropriate letter from the coil table. Dual voltage coils are wired on high volt- 24 Separate Control J 0 1 0.25-1 A
age unless specified on order. 120 Separate Control F 0. 1 0.75-3 BEx: for 120V separate control change thelast character of the catalog number to F. 110-120/220-240 A 0, l 2.5-10 D20D-208 0 0--13/ 9-18 EExample: 88FStT2FG becomes 88FStT2FF. Listed prices apply. 220-240 G 1-4 13-27 FUse complete catalog number. Replace the (t) with letter that corresponds to the corect 220-240/440-480 C 13/4  20-40 GFLA in the overload table. 277 L 2-4 22-45 H

440-480 H 2/2-4 30-60 J550-600 E 3-4 45-90 K

31h-4 57-115 L
4 67-135 M
41h 100-210 S
5 100-270 U

Auto Transformer Type
FsibleDisconnect Motor Circuit Protector

HalfMotor Volts Max Hp Size Size . . Catalog No Price $ Catalog No Price $
15 2 - 88FStT2FG 4986. 88FStT2MG 5052.20 - 2 . UGStT2FG 6744. BOGStT2MG 688230 3 - 88HStT2FG 7197. OHStT2MG 7884.230 40 - 3.,, 88IStT2FG 10224. *St812MG 11292.240V Coil 50 4 - 88JStTZFG 10800. 88JStT2MG 11868.75 - 41 88RStT2FG 18072. 88RStT2MG 18624.100 5 - 8IKStT2FG 18702. BKSMT2MG 19992.200 6 - - 88MS'T2MG 33453.25 2 - FStT4FH 5316. 88FStT4MH 5403.30 - 2 , *GStT4FH 6996. 88GStT4MH 7065.50 3 - 88HStT4FH 7452. 8HStT4MH 7821.75 - 3 881StT4FH 10572. 881StT4MH 11430.460 100 4 - 8JS"T4FH 11796 88JS"T4MH 12150.480V Coil 150 - 4h 88RStT4FH 17610. 88RStT4MH 19128.200 5 - 8KStT4FH 20610. B8KS1T4MH 21612.250 6 - S8MStT7FH 28026. 88MStT7MH 31326.
300 6 - 8MSt"8FH 29419. 88M"StT8MH 32718.1400 6 - BMStT4FH 30150. 1 MStT4MH 33450

Part Winding 2 Step

Ftiusible Disconnect, Moto Circuit Protector

Motor Vols Max Hp Size Size .Catalog No. PriceS CatlogNo Price $
20 - 13/ 88EStP2FG 2982. B8E51P2MG 2796.25 2 - 8FStP2FG 3228. 88FStP2MG 3126.40 - 2'h 88GStP2FG 4560. 88GStP2MG 4440.230 50 3 - B8HStP2FG 4944. 88HStP2MG 4824..240V Coil 60 - 314 88IStP2FG 8760. 881StP2MG 9432.75 4 - BBJS"P2FG 9246. 88JStP2MG 9912.125 - 4 B*RStP2FG 17040. 88RStP2MG 17466.150 5 - *KStP2FG 17880. 88KStP2MG 180.30 -1/4 8EStP4FH 2982. 88ESiP4MH 2796.40 2 - . FStP4FH 3228. 88FStP4MH 3126.60 - 21h BBGS"P4FH 4560. 88GStP4MH 4440.460 75 3 - 88HStP4FH 4944. 88HStP4MH 4824.480V Coil 100 - 31h 881S"P4FH 8760. 88IStP4MH 9432.150 4 - JStP4FH 9246. 88JStP4MH 9912.250 - 4 h 8BRStP4FH 17040. 88RStP4MH 17466.350 5 - 88KS"P4FH 17880. 88KS1P4MH 18306.600 6 1- - MStP4MH 32934.

UPump panels are stocked with a "C" coil
220-240/440-480V 60Hz.

-i t edutAC-10 (FURN) ~
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Auto Transformer & Part W inding 2 Step Ambient Compensated Bimetal Overload, Class 88

Ordering Instrtctions coil TalbeT..

Use complete catalog number. If necessary replace the last letter of the catalog number with the appropriate 60Hz Voltage. Letterletter from the coil table. Dual voltage coils are wired on high voltage unless specified on order. Ex: for 120V 24 Separate Control J
separate control change the last character of the catalog number to F. Example: 88FStT2FG becomes 120 Separate Control F88FStT2FF Listed prices apply. 110-120/220-240 A. Order 3 heater elements for auto transformer type by code number at $9 each page 870, in PC6000. 20&-208 D220-240G

w Order 6 heater elements for part winding type by code number at $9 each page 870. in PCS000. To select 220-240/440--480 Cproper code number multiply full load current by 50%. 277 L
440-480 H
550-600 E
For other voltages and frequencies see
page 124, in PC6000.

Auto Transformer Type

Haf ,Fusible Disconnect. Motor Circuit Protector
MotorVolts Max Hp Size Size Catalog No Price$ Catalog No Price $

15 2 - 88FPT2FG 4959. 88FPT2MG 5025.20 - 2h 8BGPT2FG 6717. 88GPT2MG 6855.30 3 - HPT2FG 7170. 88HPT2MG 7857.230 40 - 31 881PT2FG 10197. 8UISPT2MG 11265.240V Coil 50 4 - SSJPT2FG 10773. 88JPT2MG 11841.75 - 41h BBRP72FG 18045 88RPT2MG 18597.100 5 - 88PT2FG 18675. 88KPT2MG 19965.200 6 - - 8MPT2MG 33426.25 2 - FPT4FH 5289. 89FPT4MH 5376.30 - 2h 8BGPT4FH 6969. 8BGPT4MH 7038.50 3 - HPT4FH 7425. *HPT4MH 7794.75 - 3h 881PT4FH 10545. 881PT4MH 11403.460 100 4 - 88JPT4FH 11769. 88JPT4MH 12123.480V Coil 150 - 4h BBRPT4FH 17583. 88RPT4MH 19101.200 5 - B8KPT4FH 20583. 88KPT4MH 21585.250 6 - BBMPT7FH 27999. 88MPT7MH 31299.300 6 - 88MPT8FH 29392. 8MPTBMH 32691.400 6 - WMPT4FH 30123. 88MPT4MH 33423.

Part Winding 2 Step

Fusible Disconnect : Motor Circuit Protector
HalfMotor Volts Max Hp. Size Size . .C og No Price S Catalog No Price $

20 - 11/, 8EPP2FG 2928. UEPP2MG 2742.25 2 - 88FPP2FG 3174. 88FPP2MG 3072.40 - 21 88GPP2FG 4506. 88GPP2MG 4386.230 50 3 - 88HPP2FG 4890. 88HPP2MG 4770.240V Coil 60 - 34 8BIPP2FG 8706. 88IPP2MG 9378.75 4 - 8JPP2FG 9192. 88JPP2MG 9858.125 - 41h U8RPP2FG 16986. 88RFP2MG 17412.150 5 - 88KPP2FG 17826. 8FP2MG 1825.30 - 13/ 88EPP4FH 2928. 88EPP4MH 2742.40 2 - 88FPP4FH 3174. 88FPP4MH 3072.60 - 2 iz *GPP4FH 4506. *GPP4MH 4386.46 75 . 3 - *HPP4FH 4890. 88HPP4MH 4770.480V 'Coil 100 - 3h 881PP4FH 8706. 88IPP4MH 9378.150 4 - 88JPP4FH 9192. 88JPP4MH 9858.250 - 44 88RPP4FH 16986. 88RFP4MH 17412.350 5 - 88XPP4FH 17826. 88KPP4MH 18252.600 6 - - 88MFP4MH 32880.

~~ ~ 4~int Sc & d4614AC-1O (FCJRN) .. ,~. ., ,~Siemens & Furnas Control Products +. .. .. ....1 + : ; ; + : + + + + '+ + + + + ; + ; Y + +; : ; + + + 5 ++ +: + '' " : +: : ' .'' ' m++ : " "1.. . .' " ,+ 1+ + + ++ ' + %+ :+ + '+ +,+ + + +: : ': + ++ + : # + + + 1+ # + + + ; + + ; : + : + + +
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Wye Delta Closed Transition Solid State Overload, Class 88

-Ordering Instructions Coil Table' Overload Table

m Use complete catalog number. Replace the (* with letter from the coil table. 60Hz Voltage Letter Size FLA t
o- Replace (t) with the letter from the overload table that corresponds to the correct FLA. 24 Separate Control J 0, 1 0.25-1 A

120 Separate Control F 0, 1 0.75-3 B
110-120/220-240 A 0. 1 2.5-10 D
200-208 D 0-13/ 9-18 E
220-240 G 1-4 13-27 F
220-240/440-480 C 1 !/ 20-40 G
277 L 2-4 22-45 H
440-480 H 21h-4 30-60 J
550-600 E 3-4 45-90 K

3 /-4 57-115 L
4 67-135 M
41 100-210 S
5 100-270 U
6 200-540 X

Wye Delta Closed Transition-Solid State Overload(D

Fusible Disconnect . . Motor Circuit Protector

Helf. Clip MCP
Max Hp Size (Y A) Size Amps Amps catalog No Price S Catalog No, Price
10 1 - 60 50 *DStC6F 4836. U8DStC6M •  5070.
15 - 1, 100 100 SBEStC6F 5112 88EStC6W 5310.20 2 - 100 100 UBFStC6F* 568. 8FStC6M* 5724.30 - 2l 200 100 8GStC6* 7080. $8GStC6M* 7392.200V 403 - 200 150 *HStC6F* 7848. BHSt1C6M* 8160.50 - 3,t 400 200 *8StC6F* 13086. BlStC6M* 14160.60 4 - 400 250 SJStC6F* 14094. JtStC6MW 15168.75 - 4 2 400 400 98RStC6P 23721. 8BRS"C6M* 23661.150 5 - 600 600 BBKStC6F* 24474. BBKStC6M* 24090.

300 6 - - 800 Use MCP Type - s0MStC6M* 46500.10 1 - 60 50 B8DStC2P 436. *IDStC2M 5070.
15 - 13/4 60 50 I8EStC2F* 5046. I8EStC2M* 5310.25 2 - 100 100 98FStC2P 568. *FStC2M* 5724.30 - 2h 200 100 *GSt1F* 7090. 88GStC2M* 7392

230V 50 3 - 200 150 *HStC2P 7848. B*HSIC2M* 8150.60 - 31h 400 200 1S1CZF* 13086. lStC2M* 14160.75 4 - 400 250 hJStC2F 14094. JBStC2* 15168.100 - 4 400 400 BBRStC2F* 23721. 88RStI2* 23661.150 5 - 600 600 BIStC2F* 24474. 86KStC2M* 24090.350 6 - - 1200 Use MCP Type - 9MSIC2M* 46500.
15 1 - 30 30 8DStC4F* 4836. 98DSC4M* 5070.30 - 13/4 60 50 99EStC4F* 5058. *EStC4M* 5310.
40 2 - 100 100 98FStC4F 5814. UFSlC4M* 5856.
60 - 2 / 100 100 98GStC4F* 7212. 88GStC4M* 7524.460V 75 3 - 200 150 UIHStC4F* 8490. 9BHStC4M* 802100 - 31h 200 150 UWStC4F* 13530. *81StC4M* 1.832.150 4 - 400 250 8SJStC4F* 14622. BBJStC4W 15696.

200 - 4 A 400 400 B8RStC4F* 24261. 98RStC4M* 24201.300 5 - 600 600 B8KStC4P 25776. 8BKStC4M* 25392.
700 6 - - 1200 Use MCP Type - I8MStC4M 4650(
15 1 - 30 30 DStC5F* 4036. 8DS'tC5M* 5070.30 - 13/4 60 50 8EStCSF 5058. 98EStC5M* 5310.40 2 - 100 100 8UFStCSF 5814. 88FStCSM* 5856.60 - 21/ 100 100 BBGStCSF* 7212 *BGSC5M 7524.575V 75 3 - 200 100 BRHStC5F* 8490. 88HStCSM 8802.100 - 3 h 200 200 uStC5P 13530. 881StC5M* 14832L150 4 - 400 250 BBJStCS* 14622. 8JSIC5M* 15596.

200 - 4h 400 400 BBRStCSP 24261. R8RStC5M* 24201.300 5 - 600 400 9SKStCSP 25776. 98KStC5M* 2392700 6 - - 1200 Use MCP Type - 8MS1C540

(0For phase loss protection order factory modification
"Phase Failure Relay; suffix R6. See page 36.
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Wye Delta Closed Transition Ambient Compensated Bimetal Overload, Class 88

Orde.rin. istruction . CoilTable

P Use complete catalog number. Replace the () with letter from the coil table. 60Hz Voltage Letter
o Order 3 heater elements by code number at $9 each page 870. in PC60O0. 24 Separate Control J

120 Separate Control F
110-120/220-240 A
200-208 D
220-240 G
220-240/440-480 C
277 L
440-480 H
550-600 E
For other voltages and frequencies see
page 124, in SFPC-06000.

Wye Delta Closed Transition

Fusible Disconnect Motor Circuit Protector
Fusci

- Halt Clip. MCPMax Hp Size Yl A) Size Am.ps " Amps . Catalog No Price S Catalog No Price S
10 1 - 60 50 8BDPC6P 4809. 88DPC6M* 5043.15 - 13/ 100 100 88EPC6F °  5085. 8EPC6M" 5283.20 2 - 100 100 88FPC6F 5661. 88FPC6M* 5697.30 - 21A 200 100 UBGPC6F* 7053. 88GPC6M" 7365.200V 40 3 - 200 150 8XHPC6F* 7821. 88HPC6M* 8133.50 - 3/ 400 200 UIPC6F 13059. 88IPC6M* 14133.60 4 - 400 250 S8JPC6F* 14067. 98JPC6M* 15141.75 - 41i6 400 400 88RFC6F* .23694. B8RFC6M* 23634.150 5 - 600 600 UICFC6F* 24447. 98KFC6M°  24063.

300 6 - - 800 Use MCP Type - 88MFC6M* 46473.10 1 - 60 50 88DPCWF 4809. 88DPC2M* 50415 - 13/4 0 50 88EPC2F* 5019. 8EPC2M 5283.25 2 - 100 100 88FPC2F* 5661. 88FPC2M* 5697.30 - 21A 200 100 88GPC2F* 7053. • *GPC2M* 7365.230V 50 3 - 200 150 8*HPCZF* 7821. 88HPC2M* 8133.60 -3 400 200 9UPC2F* 13059. 981PC2M* 14133.75 4 - 400 250 89jPC2F 14067. 88JPC2M* 15141.100 - 4, 400 400 88RFC2F* 23694. 88RFC2M* 23634.150 5 - 600 600 88KFC2F* 24447. 98KFC2M* 24063.
350 6 - - 1200 Use MCP Type - 88MFC2M* 46473.
15 1 - 30 30 88DPC4F* 4809. 88DPC4M* 5043.30 - 13/ 60 50 88EPC4F* 5031. 88EPC4M* 5283.40 2 - 100 100 88FPC4F* 5787. 88FPC4M* 5829.60 - 2h 100 100 88GPC4F* 7185. 88GPC4M*" 7497.460V 75 3 - 200 150 88HPC4F* 8463. 88HPC4M* 8775.100 - 3 / 200 150 88IPC4F* 13503. 881PC4M* 14805.150 4 - 400 250 88JPC4F* 14595. 88JPC4M* 15669.200 - 41 400 400 88RFC4F* 24234. 88RFC4M* 24174.300 5 - 600 600 88KFC4F* 25749. 88KFC4M* 253.700 6 - - 1200 Use MCP Type - 88MFC4M* 46473.15 1 - 30 30 88DPCSF* 4809. 88DPCSM* 5043.30 - 13/4 60 50 *EPC5F* 5031. SBEPCSM* 5283.40 2 - 100 100 88FPC5F* 5787. 88FPC5M* 5929.60 - 2i 100 100 88GPC5F* 7185. 88GPC5M* 7497.75 3 - 200 100 88HPC5F* 8463. 88HPC5M* 8775.575V 100 - 3 i 200 200 881PCSF* 13503. 881PC5M* 14805.150 4 - 400 250 98JPC5F* 14595. 98JPCSM* 15669.200 - 4, 400 400 88RFC5F* 24234. 88RFCSM* 24174.300 5 - 600 400 UKFC5F °  25749. 88KFCSM* 25365.700 6 - - 1200 Use MCP Type - 88MFC5M* 46473.

Siemens & Furnas Control Products 4
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Wye Delta Open Transition Solid State Overload, Class 88

Ordering Instructions . Coil Table Overload Table

o, Use complete catalog number. Replace the (1 with letter from the coil table. 60Hz Voltage Letter Size FLA t
P, Replace (t) with the letter from the overload table that corresponds to the correct FLA. 24 Separate Control J 0, 1 0.25-1 A

120 Separate Control F 0, 1 0.75-3 B
110-120/220-240 A 0, 1 2.5-10 D
200-208 D 0-1/ 9-18 E
220-240 G 1-4 13-27 F
220-240/440-480 C 11A 20-40 G
277 L 2-4 22-45 H
440-480 H 21/z-4 30-60 J
550-600 E 3-4 45-90 K

3/4-4 57-115 L
4 67-135 M
41h 100-210 S
5 100-270 U
6 200-540 X

Wye Delta Open Transition-Solid State Overload(D

Fusible Disconnect -- Motor Circuit Protector
Fuse

Halfl Clip MCP
Max Hp. Size (Y A) Size Amps Amps Catalog No Price $ Catalog No Price s
10 1 - 60 50 8DS"0O6F* 3750. 88DS01t6W 3984.
15 - 1 3/4 100 100 8BEStO6F* 4212. 88EStO6M* 4194.
20 2 -- 100 100 88FS1O6P 4800. BBFStO6M* 4602.
30 - 2h 200 100 S0GSt06F* 6018. 88GStI6M* 6090.
40 3 - 200 150 B3HStO6F 6480. 88HStO6M* 6792.
50 - 34/ 400 200 881StO6F* 11389. 88lStO6M* 12162.
60 4 - 400 250 88JStO6F* 11808. .8JStO6M* 12882.
75 - 4h 400 400 88RSt06F* 17763. B8RStO6M* 20769.

150 5 - 600 600 63KStr6F* 21474. 88KS1'6M* 21090.
300 6 - - 800 Use MCP Type - MStO6M 39156.
10 1 - 60 50 88DStO2[* 3750. 88DStO2M* 3984.
15 - 13/i 60 50 20EStO2F* 4146. 88EStO2M* 4194.
25 2 - 100 100 B8FSt02F* 4800. wFSt'o2M* 4602
30 - 214 200 100 8SGStO2F* 6018. 88GStO2M* 6090.

230V 50 3 - 200 150 BBHSt02F* 6480. UBHSI'2M* 6792.
60 - 3h 400 200 O8StO2F* 11388. 881S1O2M* 12162.
75 4 - 400 250 88JS1O2F* 11808. 88JS112M* 1282.
100 - 4i 400 400 88RStl2F* 17763. 88RSO2M* 20769.
150 5 - 600 600 B3KStO2F* 21474. 88KStO2M* 21090.
350 6 - - 1200 Use MCP Type - f8MSto2M 39156.
15 1 - 30 30 *DStO4* 3750. 88DS"O4M* 3984.
30 - 13/4 60 50 8ESMO4F* 4158. 88EStO4M* 4194.
40 2 - 100 100 88FStO4F* 4560. B8FStO4M* 4602.
60 - 2h 200 100 SGStO4F* 518. BOGStO4M* 6090.

460V 753 - 200 150 8HStO4F* 6480. 88HSIO4M* 6792.
100 - 3h 200 150 81StO4F* 9912. 8BIS1tO4M 12162.
150 4 - 400 250 S8JSt04* 11808. 88JStO4M* 1282.
200 - 4h 400 400 88RStO4F* 17763. 8RS104M* 2079.
300 5 - 600 600 88KStO4F 21474. 88KStO4M* 21090.
1700 6 - - 1200 Use MCP Type - 8MStO4M* 39156.
15 1 - 30 30 88DS1O5F 3750. 88DS1O4M 3984.
30 - 13/4 60 50 88EStO5F* 4156. 88EStOSM* 4194.
40- 2 - 1DO 100 88FStO5F 4560. BBFStO4M* 4602.
60 - 2A 100 100 88GSt05F* 5778. 8BGStOSM* 6090.

575V 75 3 - 200 100 88HS1t5F* 6480. 8HStO4M* 6792.
100 - 31 200 150 821StO5F* 9912. 881SiO5M* 12162.
150 4 - 400 250 20JStO5F* 11808. 88JStO4M* 1282.
200 - 4 400 400 88RStO5F* 17763. 88RStO5M 20769.
300 5 - 600 400 88KStO5F* 21474. 88KStO4M* 21090.
700 6 - - 1200 Use MCP Type - 88MSt04M* 39156.

(For phase loss protection order factory modification
"Phase Failure Relay," suffix RB. See page 36.

~~ ~Disdunt Schedu le AC- 10FURN)' ~.
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Wye Delta Open Transition Ambient Compensated Bimetal Overload, Class 88

Ordering Ingtrusctions "7:'Coil TablelP

io Use complete catalog number. Replace the (* with letter 6OHz Voltage Letter
from the coil table. 24 Separate Control J

P Order 3 heater elements by code number at $9 each 120 Separate Control Fpage 870, in PC6000. 110-120/220-240 A

200-208 D
220-240 G
220-240/440-480 C
277 L
440-480 H
550-600 E

Wye Delta Open Transition

Fusible Disconnect Motor Circuit Protector

Fuse
"n Hl , Clip MCP ,

__.. .. Max p .. : Size (Y -A) Size Amps Amps Catalog No PriceS CatalogNo" PriceS

10 1 - 60 50 8BDPO6F* 3723. 88DPO6M* 3957.
15 - 13/ 100 100 88EPO6F* 4185. *EPO6M* 4167.
20 2 - 100 100 MFPO6F* 4773. 8FP06M* 4575.
30 - 2h 200 100 88GPO6F" 5991. SGPO6M* 603.
40 3 - 200 150 UHPO6F 6453. BBHPO6M* 6765.

S200V- 3',z 400 200 UPO6P 11361. 8B1PO6M* 12135.
60 4 - 400 250 BIJWPO6P 11781. B3JPOM* 12555.
75 - 4 h 400 400 88RF06P 17736. URFO6M* 20742.

150 5- 600 600 8I(FO6F* 21447. hhl(F06M* 21063.
300 5 - - 800 Use MCP Type - BMF *6M 39129.

10 1 - 60 50 U8DPO2F* 3723. B8DP02M* 3957.
15 - 11/4 60 50 UEPO2F* 4119. 8BEPO2M* 4167.
25 2 - 100 100 8FPO2F* 4773 88FPO2M* 4575.
30 - 2h 200 100 8GP02F* 5991. 88GP02M* 6063.

230V 50 3 - 200 150 8BHPO2P 6453. UIHPO2M* 6765.
60 - 3 1 400 200 ISIPO2F* 11361. SIPOW 12135.
75 4 - 400 250 83JP02F* 11781. 8JPO2M* 12855.

100 - 414 400 400 3RFO2F* 17736. *RFO2M* 20742.
150 5 - 600 600 UKFO2F* 21447. 8&KF02M* 21063.
350 6 - - 1200 Use MCP Type - 8*MFO2M* 39129.

15 1 - 30 30 88DPO4F 3723. UDPO4M* 3957.
30 - 13/4 60 50 lREP04F" 4131. 8EPO41M* 4167.
40 2 - 100 100 OBFPO4F* 4533. 8BFPO4M* 4575.
60 - 2 A 200 100 SSGP04F* 5751. BUGPO4M* 6063.

460V 75 3 - 200 150 MHPO4F* 6453. 88HP04M* 6765.
100 - 3 200 150 *IPO4F* 9885. 8IPO4M* 12135.
150 4 - 400 250 UJPO4F* 11731. 8JP04M* 125.
200 - 41,A 400 400 URFO4F* 17736. 88R.F04M* 20742.
300 5 - 600 600 BUIFO4F* 21447. 88CF04M* 21063.
700 6 - - 1200 Use MCP Type - 8MF04M* 39129.

15 1 - 30 30 DPOSF" 3723. DP04M* 3957.
30 - 13/4 60 50 88EPOSF* 4131. 81EP05M* 4167.
40 2 - 100 100 8UFPOSF 4533. 8BFPO4M* 4575.
60 - 211 100 100 UGPO5P 5751. 88GPOt* 6063.

S75V 75 3 - 200 100 IBHP05F* 6453. 88HPO4M* 6765.
52.V100 - 3, 200 150" 83P05P 9885. 881P05M* 12135.

150 4 - 400 250 88JPOSF* 11781. 88JP04M* 12155.
200 -- 4,t 400 400 MRFOSF* 17736. 88RF05M* 20742.
300 5 - 600 400 BKF05F* 21447. B*KFO4M* 21063.

1 700 6 - - 1200 Use MCP Type - 8MF04M* 39129.

iemens & mern & Control Prd'ucts'~
-.



Field Modification Kits '

Fuse Clip Field KitsO*
Disc' Fuse -
Size Amps. : Clip Amps Volts K.t No PriceS

30 250 7SP1045 12.00
X 00O 75P1046 15.10

30/60 60 250 75P1046 15.00
6 0 600 75P1047 18.00

100 250/600 75P108 63.00
100 "00 2507600 75P1048 63.00
100 200 Factory Assembled Only --

200 200 Factory Assembled Only
400 400 Factory Assembled Only
600 600 Factory Assembled Only

Control Power Transformer Kits

VA
Description Rtnl Catalog No Price $
Transformer Transforner Table 45 VA KTN0 108.
50/60Hz Primery.-' Secondary 50 VA Ki'MgP 144.

Volts Volts Code 100 VA KT*100 150.
120 24 1 150VA Kr150 211.
208 24 6 200 VA KTIM 25.
208 120 H 300VA KT*= 277.
240/480 24 4 500 VA KrW 330.
240,/480 120 8
277 24 5

1277 120 7 Replace with letter from the Transformer Table,
600 24 16
600 j120 9

T Controller.
Description Class, -Sz e gCatalo No Price 

ightinog / 87, 88 All - 49045584002 192.
ArresterI

Pressure 87,88 All Refer to the Pressure Switch Catalog Supplement for more information.
Switch.•

208V 47TA32DX1 282.
Voltage & 240V 47TA32GX1 282.
Phase 87, 88 All 380V 47TA32PX1 297.
Monit°O'Ot 415V 47TA32KXI 297.

480V 47TA32HX1 297.
600V 47TA32EX1 297.

Anti
Backspin 87. 8 All Refer to Class 55 on pages 656-657 of PC6000 for complete information.
Timer

Hole1-
plugD 87,88 1-4 49D41149006 15.00

Isolated BOA 49029103001 67.50
Neutral Kit [7,82 100A 49029103002 141.00

OFor additional Field Modifications see the Furnas i2The standard control transformer supplied for starter (DReplsce (*) with letter from theTransformerTable.
Industrial Control Catalog. sizes 0 through 2/ with be rated 45VA and have the @Refer to page 47.

OKits contain 6 clips and mounting hardware anc! appropriate secondary fuse. Primary fuses will not be @For additional information see Class 47 in the PC6000.
rejection members for class R ftsing, supplied as standard. For primary fuse option select OReptaces conduit hub in top of enclosure.

appropriate suffix from table. According to NEC 430-
72, 450-3, end UL 508, section 32, primary fuses are
not required for control transformers rated less than
50VA and are inherently protected.

_e m e n s & .u r.l .....ro ..d



Factory Modifications

Ordering Instr ctions .:7TransformerTabe .. 7.

o Replace the (*) with letter from the transformer table. Primary Volts Secondary Volts Letter
, Multiple modification suffixes are added in numerical, alphabetical sequence. 120 24 B

208 24 S
208 120 T
240 24 j
240 120 F
277 24 N
277 120 P
480/240 24 D
480/240 120 A
600 24 E600 120 C

Catalog No Priiice Addition SDescription I. F7 ufx Cas 11 1.k 1 3A4 1".
Standard Capacity Control Circuit Transform Etc.(D O) 87 162. 162. 336. 408. 482.

88 288. 299. 408. 528. .88.

D escritio.n, _ _.. ... _ _. _ _. _ _ : . ,: " ."C ata lO g N o . C o ro lle r S izelp ric e $ , .Description 1 -: . .:..+ ,.'i 'ux.:..m n . -11,% 11 313h .4 •+::-: ' 5 . .s ,
________ Class_ Z4145IV

Control Circuit
Pneumatic Backspin protection T2
lime Delay 0.2 sec-3 minimum run timer T3 87.88 46. 468. 468. 468. 468. 468.
Pressure
Switch P9 87 268. 268. 26. 261L 268. 268.

For jockey pump applications (burdon tube)

Pilot Light. Red Red On FA 87 162. 162. 162. 162. 162. 162.
Transformer Type Green On FB 88 180. 180. 180. 180. 180. 180.

Voltage Monitor (Class 47VA) R1 1500. 1500. 150 1500 1500. 1500.Over Voltage Relay R2 87.88 1200. 1200. 1200. 1200. 1200. 1200.Phase Failure and Reverse Relay R4 1056. 1056. • 1056. 1056. 1056. 1056.
NO SPOT 1 SPST G10 66. 6.6.-Auxiliary Innova Series 2 SPST G20 87,88 132. 132. 132. 132. - -

Interlock NO1CSO SPOT GB
kNO, NC SPOT 2 SPOT GC 87, B8 - - 66. 66.-- -- 137- 132.

Fuse Clips 30. 60 A 9. 9 .NEMA 100, 200 A DR 87.88 - 18. 16. - -Class R 400, 600 A - - 42. 42. 42. -Lightning Arrester L 87.88 240. 240. 240. 240. 240. 240.Surge Capacitor SC 87,98 2Z.28. 288. 288. 288. 286.Floor Mounting Leg ML 87 300. 300. 300. - - -Phase Failure Relay R6 87,88 1056. 1056. 1056.1056 1056. 1056.
Factory will furnish the same voltage coils as (DThe standard control transformer supplied for startertransformer secondary voltage. Extra capacity sizes 0 through 2 with be rated 45VA and have thetransformers may require larger enclosures, contact appropriate secondary fuse. Primary fuses will not befactory for dimensions. Size 6 starters standard with supplied as standard. For primary fuse option select100VA transformer for DC rectifier circuit, appropriate suffix from table. According to NEC 430-

72, 450-3, and UL 508, section 32, primary fuses are
not required for control transformers rated less than
50VA and are inherently protected.

~ 'n~r.OiscuitS~hdule AC-l ,URN)
Siemens & Furnas Control' Products :..



tin atCotrol aes4
Replacement Parts

..Ordering In tUctions

• 4th character of starter or contactor catalog number indicates model.
P 3 phase units require 3 contact kits.
• Contact kit catalog, numbers shown are for 1 pole.

Overload Relays
[Size - Model*I No Poles Catalog No Price '
-1 F 1 48DC18AA2 78.00

3 48DC38AA2 81.00
1 48DCIBAA3 78.00

"G 3 48DC38AA3 81.00
F 1 48EC18AA2 102.00
G 1 48EC18AA3 102.00

1y, F 3 48EC38AA2 105.00
G 3 4BEC38AA3 105.00

2,21, F 1 48GC18AA2 111.001 Pole G 3 48GC38AA2 114.00
2 G 1 48GC1SAA3 111.00

3 48GC38AA3 114.00
23/ G 1 48GC18AA3 111.00

3 48GC38AA3 114.00
'3, 3 _ _ _ F 3 48HC38AA2 192.00
3 G 3 48HC38AA3 192.00
3'/, G 3 48HC38AA3 192.00

G 3 48JC38AA3 290.00
4 B Left 48JBISAAAA2L 114.003 Pole B Center 48JB18AAAA2R 114.00

B Right 48JDI8AAAA3R 138.00
472, 5 All 3 48DC3B8A4 75.001 Current Transformer required per pole 48KBIT 213.00
6 All 3 48DC36A4 75.001 Current Transformer required per pole 48MBIT 213.00

Contact Kits-Single Pole Stationary and Movable Contacts, Contact Spring
Size Clas 14 Model Catalog No: Price $

1 F. P, S 75DF14 30.00 "S
1-1P F, P, S 7rEF14 45.00 Hs

2 F 75FF14 54.00 ."S'
P.S 751P14 54.00 :."

! F 75GF14 81.00 ,
P. S . 1GPI4 91.0 u

3 F. P. S 75HF14 97.50 u.
31/2 F, P, S 751F14 150.0 .

4 G. T 75JG14 195.00

4'/, B. F, S 75RB14 540.00 ts
5 B. F, S 75K814 600.0 '
6 B. F S 75MB14 975.00 HSi

Semne ns. & Furnas Control Produt



AC Coils

Oreing Instruction

- 4th character of starter or contactor
catalog number indicates model.

AC Coils
Size .Class 14 Model' Volts.80 Hz Volts, 50Hz: CaL No. Price

24 24 75D73070J 45.00
120 110 75073070F 45.00
110-120/220-240 110/190-220 75073070A 45.00
208 - 75D7307D 45.00

0-2 /Z F,PESPWO 220-240 190-220 7SD73070G 45.00
S 277/550 240/480 75073070L 45.00

220-240440-480 190-220/380-440 75073070C 45.00
440-480 380-440 75073070H 45.00.41 II~ __________550-6M0 550 75D73070E 45.0024 24 750732 1 97.50
120 110 75073251F 97.50
110-120/220-240 110/190-220 75073251A 97.50
208 - 75073251D 97.50

3 .3 , P ESP 10 " 220-240 190-220 75073251G 97.50
S 277550 240/480 75073251L 97.50

220-240/440-480 190-220/380-440 75073251C 97.50
440-480 380-440 75D73251H 97.50
550-600 550 75073251E 97.50
24 24 75070131J 117.00
120 110 M 7031F 117.00
120/220-240 110/190-220 75070131A 117.00
208 - 75 310 117.00

4G E " 220-240 190-220 75D70131G 117.00T 277/550 240/480 750 31L 117.00
220-240/440-480 190-220/38&440 75M0031C 117.00
440-480 380-440 75070131H 117.00

_____________________550-600 550 MM7031E 117.00
24 24 071628047 117.00
120 110 07162 0 117.00
110-120/220-240 110/190-220 07152801 117.00
208 071628048 117.00

3 ,.4 B 220-240 190-220 071628044 117.00
277 277 071623034 117.00
220-240/440-480 190-220/380-440 D71628032 117.00
440-480 380-440 071623045 117.00
550-600 550 071528033 117.00

120 110 072059040 180.00
110-120/220-240 110/190-220 072069031 180.00
208 - 072069047 180.006 4 /5 BF 220-240 190-220 D72069044 180.00

S 277/550 240/480 072069034 180.00
220-240/440-480 190-220/380-440 D72069032 180.00
440480 380/440 072069045 180.00
550-600 550 072069033 180.0

Late greak !nterlock 018854004 29.40
AC-DC Rectifier S ESr()0 . 120VAC to 125VDC 49019417006 174.00
6 9, F Uses a OC coil and (Coil) 07274001 720.00

AC-DC rectifier.

D18854004 29.40

-emens Furnas contrl Pr u' - . -



Application Data

I-T-E MCP Type ETI Breakers
Instantaneous Trip Breakers:
Recommended Settings
Max Settings Breaker Kits

23Ools 60Vlt _ __ smSolts Class Size MxH_ _

H A Set:A . Set-. A .Set 200 230 460 575 . Breaker Cat
2 2 1 3 1 3 - Volts. Volts Volts Volts Am No. Price

1/ 2 3 1 3 1 3 18.26.32, 0 /, '/ 1 1 3 ED63A003
'/2 3 3 2 2 2 2 37.87 1 1 3 3 10 ED63AO18
i/, 5 3 3 2 2 2 3 3 5 5 25 ED63A025
1.0 5 4 3 3 2 3 1 / h/ 1 1 3 E63A03
lt 10 2 3 4 3 3 1 1 3 3 10 ED63A010
2 10 4 5 3 5 2 3 3 71/ 7/ 25 ED63AO5
3 25 3 10 2 5 4 7/: T/ 10 10 30 ED63AC30
5 30 3 10 4 10 3. V/. - - 15 15 30 ED63A030
71/ 40 3 25 3 25 2 10 10 - - 50 ED63AOSC
10 40 4 30 3 25 3 2 7/1' 10 20 20 40 ED63A040
15 50 4 30 4 30 3 10 15 25 25 50 ED63AO0S
20 100 3 40 4 40 3 2'/2 - - 30 30 50 E063A050
25 100 4 50 3 40 4 15 20 - - 100 ED63A1DD
30 100 4 50 4 50 3 305A
40 150 4 100 3 50 4 3 - - 30 30 50 ED63A05 *
50 250 2 100 4 100 3
60 250 4 100 4 100 3 3h 30 40 75 75 125 ED63A25
75 250 6 150 4 100 4 4 40 50 100 100 150 FXD63AISOL *
100 400 4 250 3 150 4 4'h 50 75 150 150 250 FXD63A25OL *
125 400 6 250 4 250 3 5 50 75 150 200 250 FXD63A250L *
150 600 4 250 5 250 3 75 100 200 - 400 JX63A400L
200 600 7 400 4 250 6 6 100 125 250 300 400 JXD63A400L
250 - - 400 6 400 4 150 200 400 400 600 LXD63A6OO1L
300 - - 600 4 400 5 1 1
350 . .. 600 4 400 5 * Consult factory for pricing.
400 - - 600 6 600 4

A=Continuous amps.

For maximum protection the trip position should be set as low as possible. The instantaneous trip circuit breaker is factory set at the LO position. In accordance with
Turn the adjustment screw counterclockwise to successively lower positions the National Electrical Code, 'The setting on an instantaneous trip circuit breaker may be
until the breaker trips on motor starting. After this position is determined, increased over 700 percent, but shall in no case exceed 1300 percent'
turn the adjustment screw clockwise to the next higher setting for normal To set: determine motor full load current from the motor nameplate. Refer to the table
operation. The adjustment screw is infinitely adjustable for customer and determine the recommended setting position. Use a screwdriver to set the indicator
convenience. If the breaker does not trip at the lowest setting leave the on the adjustment screw to the appropriate position.
indicator at this setting.

I-T-E MCP Type ETI Setting Positions

Trip Settingp Positions . . ..

Amps LO 2 3 4 5 6 7 HI
1 2-6 4.5 6 7.5 - - - 9
2 7 11 15 19 - - - 22
3 10 17 23 30 .... 35
5 16 26 36 46 - - - 54
10 30 50 70 85 - - - 100
25 55 90 120 150 - - - 180
30 80 135 180 230 - - 270
40 115 185 250 320 - - - 375
50 180 300 400 510 - - - 600
100 300 500 640 850 - -- 1000
125

T 150 800 900 1000 1100 1200 1300 1400 1500
250 1100 1300 1500 1700 1900 2100 2300 2500
400 2000 2290 2570 2860 3140 3430 3710 4000
600 3000 3430 3860 4290 4710 5140 5570 6000

Contact a Siemens-Furnas Controls Sales Office for
settings with current limiters.
(D FJ63A150
Z JL63H400
T LL63H600

SSiemens &.Furnas Control Products



Outline Class 87, 88 - - ........... .
Outline

Figure 1 Figure 2 Figure 3

B --

0 ...

45 1

Layout

SPACEC

Fused or MCP

" I " " " 'Mounting • " •,-o

Outline Dimensions Dimensions Screw Conduit Size hiApprox e

Size . Fig A R B E El.. G K1, 1(3 Lbs(Kg) Dwg
1 Am 30% 15% 5A 5 29 7 1 55

(250V 100 Amp Max) (778) (4031 (130) (127) (740) (178) - '/ -1- 1 A-1 110(25 68620-A
)600V, 60 Amp Max) ______

2-2N

1250V. 200 Amp Max) 2 45 5/s 18 ' 6 5 44 7 -- 1 ' 2'1 3!1k 21053 D8620A
3-3 Compact 4 (1159) (479) (175) (127) (1121) - 178) (10) ' - (48)
(600V. 200 Amp Max) 49 _ 1 9.47

4 3 49 19/8 9A/ - 473/3 5 15 20;s 3 110 56032
(1245) (486) (252) (1214) (127) (381) (532) (50)

4 / / 5 3 7 2 ot o 2 0 9 '/ ,6 7 1 5 1 6 2 1 A % - 0 5 6 0 3 2
(1834) (508) j237) (1803) (1271 (406) (556)

63 79A 22 12, 78 5 18 23A 0
.(2010) (559) (329) (1981) (127) (457) (606) -- -- - 056032

All dimensions shown in inches (mm). Contact a Siemens & Fumes Controls Sales Office for
Dimensions for reference, not for construction, dimensions not listed.

'.--<z n t Schedule a sCn tr Products
:Sjemens & FunsControl Pout
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Class 87, 82,________________________________

Figure 1 Figure 2

B C
1 1/2

I -

E-. 5 C

Wi

.- .~i

S .] -A

I I'

S Auto Transformer

F u s ib le M C P "O utline: . A :: . B _.. . _' _ _ _ _ _. _ _ O .. ' " : .... ..i n IE _ _ •_ _: :_ _ C . - S h pWLb s lK ) . .. 3. w g .
0-2 ' 0-2 1 _____43sA (1100) 245A=(614) 11 (279) 42' A (1075) EZ2(509) V,. 1380 (172) 068374
3-3A 3-3h 1 ____ 55

5
As (1405) 28% (718) 11 (279) 54% (1380) 24(610) A640 (290) D68374

4 4 III5F""1 ____ 74%' (1896( 28 ,A (718( 11 (279k 73% (1865) 24 (610) A 740336) 08374
4V -- 4X-62 90(2286) 293, (761) 20 (50B) 16(406) 24' 621} I 875(397) 068374

Part Winding
0- 02 1 ______43A (100) 24142(614) 11)(279) 02V 17) 2 50) 8 12 68374

17432 - 5 (1 89) 281 (718) 11 (279) 54 1 8 ) 2 6 0 7t 40 (33) 68374
4_ _4_1_ _ 74 5 (1 40) 28 14(718) 11 (279) 73 1 6 ) 2 66 0 40 ( 290) D 68374"4/-5 4z52 90(2287) 29 ! (761) 20)(508) 16 (40) 24jjs(62! 8h 75({397) 68374

Wy. Delta-Open and Closed Transition
0-2 0-2A 1 _____ 43 6(1100) 24 (614) 11({279) 42'A2(1075) 0(509( _______ 390)172) 068374
214-3:4 3-3A, 1 _____ 55As (1405) 281Ai)718( 11 (279) 54% (1380) L24( (60) _____ 640)(290) D68374

4 4 __ __ 1 74-___ _ (1896) 28 718) 11 (279) 73 % (18 5) L24 (610) / 740 (336) 68374
4Y~r-5 4h/--5 2 902287) 292 (761) 20)(508) 16 (406) 24 (621) A 875397) 68374

All dimensions shown in inches (rm}.
-Dimensions for reference, not for construction.
-Contact a Siemens & Furnas Controls Sales Office for
dimensions not listed.

V,,-
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Wye elt-Opn TrnsiionWys Delta-Closed Transition

SEE NOTE A
HSE 54/60 NZ SE NO.TEo~ A
L: L2 L.3 3N 5/0N

..... . I~cwLI 
LeA L3t t ,ACUI ~4--11t- CIIT

(Ick) 
(ICR)1SCMIIECCT ORICDC

DISCONNE
(IDISC0

0 _A
TS T1/-" WYTtDELTA 5- 

,VED

81-32

INS-2

Im-el
OPTIONAL 

OPTIOAL.-- --- -- rsts-cNTo rusts

SEE TRWCMMR WMCft~ 8 
t RaUt MPLATE 

ATI ONAL I .Lh

-2~ IA IA 6 9

Liv. 0-
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Class 87, 88

Elementary Diagram Typical Available Options

10 SUPPLY

L! L2 L3 S 1

OR 6 6.~.
CiRC UIT 80;

M. , TRu, 1 -

?F NAMEPL.ATE FR~

|Pot ' ,o .

Auto Transformer Two Step Part Winding

-- - , ilO CN£T Co - -CIRCUIT(ID 
)
Br.

I 
WDISCNE CTNICISCONNECT

i IL "I M3 (DISC

- ._ .. OPTIONAL

CON RO FUS OL144 T

VT4. T5. T6

R I ASEA. 5o O / OL T2L TN T

I =e eo 16SX 1 i FD MOTOR '2I
SIN OL

S PH SEE X2 ON Lm T_ _ _ _ . _ __Iw

Auto-- ........- Two StpSEE TRANSORMR

S S _ .-.. F'U L NA EPLATE FOR

:OTlOA 
'  

. ../-n-n - fWNEPLATEteTI Q~FR .... L.Jr---1 vIRINO CONNECTI[ONS
IC COTOL rus HI HOR RouIREC n T R O L F U S O O T O L F U S E

(D-S

RT HAN AUOTIT-
R-E g T3 L TROT0 0
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OPTIONAL.A: -...J CR OPTIOAL
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Orderng Information " Reference Literature Certifications
. Othier Water System Sw tCr-.S

page 460 in PC 600G. ins-I ~uctio Seet..eplace.ent Contact Cartridge 0 UL Listed File No. E14861
P Low pressure protection ,ge 4611 in PC 600; 750HSE2 CSA Certified File No. LR36854
I Air System Switches page 460 in PC 6000.
• Reverse Action page 460 in PC 6000.
P Float Switches page 460 in PC 6000.

Electrical Ratings
Description
Developed and sold for use by wate- . Horsepower
well professionals, the Fumas PRO Control 1 Phase. .DC
CONTROL pressure switch answers the Description Circuit 120V 240V 2410V. 32V-230V
professional installer's need for rugged, . 69ES A50O h 2 3
reliable control with'no cuefing corners 69E82 A600 2 3 5
on quality. Built for direct use on a!! Control circuit ratings apply when pressure switch is being used to control the coil on a magnetic
types of pumps up to 5 Hp and for use starter. For A600 rating information see Application Data Section.
in the control circuit of a magnetic
starter (see Class 14) for larger pumps.
The features of PRO CONTROL make it
standard equipment on some of the
world's finest pumps.

(D 100% copper contacts for superior, dependable electri-
cal performance even in the toughest applications.

.(o" Extra large captive cover nut for quick and easy cover
removal.

® Wider diaphragm orifice reduces clogging, prolongs
switch life. Nipple is center located to allow a smaller
turning radius in tight access situations.

40 Replaceable contact block swaps out fast. Unique
design allows replacement of points without disturbing
the plumbing. Eliminates messy service calls, minimizes
lengthy water interruptions.

9/ ) C5 Roomy wiring space makes installation faster and
easier. No-wrap terminals use serrated bases and bind-
ing head screws to eliminate wire looping.

(_1 Visible contacts provide easy inspection yet are
recessed enough to protect against accidental shocks.

• D Pry points enable safe, simple testing of the switch
mechanism.

(D State of the art switch mechanism is enclosed for
longer life and to prevent interference from wire leads.

. Adjustable differential nut is recessed and requires a
3/8 inch socket drive (no screwdriver) to deter tampering
by homeowners and other non-professionals.

•io) Rugged, non-metallic, professional-looking cover.
. * Installation and adjustment information is permanently

mounted inside cover - moisture proof label can't be lost
or misplaced.

0 Two large ground screws for full compliance with NEC
code, featuring slotted/phillips head design for extra
convenience.

& ~ sControl Products
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,V e s .S r he Pr o essonal Installer

Ordieringpinstructins

P. Pressure setting adjustment tables
page 460 in PC 6000.

69ES Water Systems

Pressure in Pounds per Square Inch. T
Pressure Horsepower " , NEMA 1Min.:,' Max . Setting ___.___Ph _se _"___.'_._"..___......_........ __ General PurposeClose. ; Open Differential Adjustment 1 Phase 3 Phase. , In

Cut-In Cut-Out Range Table 120V 1240V2440V Setting C No Price$
10 80 !5-25 F 1Y: 2 3 30-50 69ES1 22.00
10 80 15-25 . P 12 3 5 30-50 69ES2 32.40

69ES Modifications-24 Switches Minimum

- " PriceDescription . ...... . • Addition $
Auto-Off Disconnect Lever (availability to be aniounced) L 4.00
Y." Quick Connects (Load Terminals Only) A 0.40Pulsation Orifice B 0.602 Rubber Grommets foi 'y." conduit hole G 128
Pipe Fittings. -
'/' Male NPT 2A _
,/t* Female NP1 2B 1.20
3/,' Female NPT 2J _

Straight Mini Barb fo, plastic tube 2M 120
900 Mini Barb fo! '/," plrstic tube 2T 1.80
Special Pressure Setirrs: Suffix Z F', (linwed hy eli Z

Example, 69ESIZ2040

Accessories
Illustration . " Description . , .. . Catalog No Price S

SCuroarl Cartridge Complete with Contacts For 69ES1 75!S1 16-5

For 69ES2 75E82 24.30
Girnmetx fo; conduit hole D00492001 0.6413")>. CoDr, eto fo non metallic cable fits 1/2" conduit hole 03527401 0.72Plastic Pulsation Plug D20909001 0.60

OSuffixes are added in sequence listed.

Dsr5:,heue I-

In eme a s una Control Products
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Water Systemsb_______________________

Ordering Instruction.

> Air System Switches page 460 in PC 6000.

i Special application reverse action
switches page 460 in PC 6000.

Features Description Gard-AII ®

" Corrosion Resistant Non Metallic Furnas W series pressure switches pro- GARD-ALL switches combine the func-
Cover vide time tested, reliable control for tions of a standard pressure switch

" No Wire Looping automatic water systems. The switch is with protection against low pressure.universally acceptable for use as original They prevent the pump from starting
" Straight Thru Wiring equipment on water well pumps or whenever the system falls considerably
* Visible Contacts 2 Pole Double Break pumping systems. Its simple design below cut-in pressure. Upon restoration
" No Drift Pressure Settings makes it easyto use for professionals of the water supply, a manual reset
" Captive Cover Screw and non-professionals alike, lever is depressed until a build up of
" Ample Wiring Room system pressure permits automatic

" Ground Screws operation.

v Easy to Adjust Electrical Ratings
" Two Ratings 3 Hp and 5 Hp Max Horsepower.

" UL Listed File #E14861 . . Control I Phase " 3 Phase OC

* CSA Certified File #LR36954 Description Circuit . 12V 240V 24V 4-.80-fV: 32-23
69WA A600 17Z 2 3 - I.
69WB A600 2 3 5 I
69WE A600 172/ 2 3 -

69WF A6O0 2 3 5- /

Control circuit ratings apply when pressure switch is being used to control the coil on a magnetic
starter. For A6010 rating information see Application Data Section.

, ii

69WA4 69WFC 69W 59W
NEMA 1 Gard-All With 90* Mini Barb Weatherproof

NEMA 1 NEMA 3

. Siemens & Funa Co rl Products



Pressur Switc s . .t .- Seeio
Water Systems

9W Water Systems

Pressure in Pounds per Square Inch
M :' " -.. :::; :. Pressure - Hor iep wer .

Setin Opha NEMA Pas General PurposeClose. Open Diffenti Adjustment s Pha3sPhse. FaCt. .
Cut-in ,Cut-Out Range Table- 120V 240V . 240V. 480600V, Setting Catalog No Prices
5 65 15-30 A 11W 2 3 - 30-50 69WA4 21.605 80 15-30 B 2 3 5 1 30-50 69WB5 32.403 35 6-15 C 2 3 5 1 5-10 69WB3 40.30
1 "? 3-5 D 2 3 5 1 3-7 69WB2 40.30

69W with Low Pressure Cut-Off

Pressure in Pounds per Square Inch
Pressur Horsepower NMM in M ax Setting ----- -- _ 9 _ : _..... Fixed Low . e a r

Clo Open Diffrential Adjustment I Phase 3 Phase re General Purpose
Cut-In Cut-Out Range Table 120V 240V 240V " 480/OV Cut-off Setting Catalog No Prices
10 70 13-30 Q 1/. 2 3 - 6 20-40 69WEC
10 70 13-30 J 2 3 5 - 6 20-40 1SW

69W Modifications

CatalogPrice Addition S
No" Unit Price 24 SwitchesDescription Suffixal Addition $ Minimum

Auto-Off Disconnect Lever L 4.00 No Minimum

/ Quick Connects (Load Teininals Only) A - 0.40
Pulsation Olifice B - 0.602 Rubber Grommets for! I" conduit hole G - 128NEMA 3 Outdoor Weatherproof Enclosuie-Cannot be used with Auto-Off Disconnect Lever W 120.00 No MinimumNEMA 4 Watertight Enclosure--Cannot be used with Auto-Off Disconnect Lever X 180.00 No Minimum
Pipe Fittings
'/," Male NPT 2A - No Price Adder'A* Female NPT 2B - 1.20/e" Female NPT 2J - No Price Adder

Straight Mini Barb for '/," plastic tube 2M - 1.20100 Mini Barb for Y/" plastic tube 21 - 1.80Special Pressure Settings: Suffix Z is followed hy setting Z - No Price Adder
Examplei 69WA4Z2040

I NO & 1 NC Contact Change 4th character of - 8.00
Example: 69WD4 Catalog No to 0

Replacement Parts
Description - Catalog No Price .
Grommet for '/ conduit hle D00492001 0.64Box Connecto for non metallic cable fits 'b' conduit hole 035274001 0.72Plastic Pulsation Plug 0209091 0.60

ftSuffixes are added in sequence listed.

,DiSCdt~Jd~

ar Simen &t Furnas to ntrol fidd ~



Siemens Energy & Automation, Inc.
Industrial Control Products Business
1000 McKee Street
Batavia, IL 60510
Tel: 630/879-6000
Tel: 800/323-5450

0 2000 Siemens Energy & Automation, Inc. Order No. SFCS-5001B-0200
Siemens is a registered trademark of Siemens A.G. 5MO300ABS Printed in USA
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0

60, 0 60, 120' 0

NOTES 
SCALE: 1" 60'

1. INFORMATION PRESENTED HEREIN IS BASED ON AVAILABLE MAPS,
DRAWINGS, SURVEYS AND VISUAL INSPECTIONS. CONTRACTOR SHALL
VERIFY INFORMATION AS REQUIRED PRIOR TO CONSTRUCTION OF PROPOSED
WATER SYSTEMS AND REPORT ANY DISCREPANCIES TO THE CONTRACTING
OFFICER IMMEDIATELY. CONTRACTOR SHALL CONTACT KANSAS ONE-CALL
AT 1-800-344-7233 PRIOR TO CONSTRUCTION. "ji

2. PER DISCUSSION WITH THE PROPERTY OWNER, NO AS-BUILT
DRAWINGS ARE AVAILABLE FOR THE RACETRACK THAT WOULD INDICATE
EXISTING WATER SUPPLY PIPELINES, SEPTIC TANK LOCATIONS, ETC..

J,

J,
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TRAILE
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PER KD DS. 0

MACHINE SHOP 1060
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KDHE STANDARDS.

C3 w
TIE INTO EXISTING WATER SYSTEM
INSIDE SHOP. SEE NOTE 2.

0
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1050 1055

0402

ANDO ELL R 2
ER HE STAND PRO'C3 PiC3

PROPERTY OWNER TO S 0 T N
RACE OVAL AND RESET T 0 TIE MA N 4 PE INT EXISTING[ N4 PEPOLES VAULT AND AMDRAR VALVES

FOR WINTERIZATION.

C3 coo 0 R-2 0
PIT AREA. PROVIDE NEW 528 GALLON
HYDRO-PNEUMATIC TANK AND APPURTENANCES.
CONNECT TO EXISTING SYSTEM. CONNECT
NEW 2" TRUCK FILL LINE TO

REMOVE WATER I I HYDRO-"PNEUMATIC TANK. SEE NOTES 3 & 10.
TRUCK FILLJNG S EM.
SEE NOTE 4.

cl 0

CONCRETE PAD AND SHED
T HOUS W 528 GALLON

NHYDRO-P EU ANK

0

OS5,
5

60' 0 60' 120'

SCALE: 1" 60' 0

NOTES

1. INFORMATION PRESENTED HEREIN IS BASED ON AVAILABLE MAPS,
DRAWINGS, SURVEYS AND VISUAL INSPECTIONS. CONTRACTOR SHALL
VERIFY INFORMATION AS REQUIRED PRIOR TO CONSTRUCTION OF PROPOSED
WATER SYSTEMS AND REPORT ANY DISCREPANCIES TO THE CONTRACTING
OFFICER IMMEDIATELY. CONTRACTOR SHALL CONTACT KANSAS ONE--CALL

2 AT 1-800-344-7233 PRIOR TO CONSTRUCTION.

2. TIE INTO EXISTING WATER SYSTEM, UTILIZE EXISTING 30 GALLON
HYDRO-PNEUMATIC TANK, CONTRACTOR VERIFY SIZE, CONDITION AND
CONNECTION REQUIREMENTS OF EXISTING SYSTEM DURING CONSTRUCTION.

3. TIE INTO EXISTING WATER SYSTEM. PROVIDE NEW 528 GALLON
HYDRO-PNEUMATIC TANK, CONNECTIONS AND RELATED EQUIPMENT,
CONTRACTOR VERIFY CONNECTION REQUIREMENTS OF EXISTING SYSTEM.
INSTALL SHED ON CONCRETE PAD TO HOUSE 528 GALLON TANK.

4.REMOVE WATER TRUCK FILLING STATION. ABANDON WATER LINE AND
CAP IN PLACE.

5. ADDITIONAL WATER LINE INSTALLED TO PROVIDE SERVICE FROM
REPLACEMENT RACETRACK WELL TO GRANDSTAND AREA

6. PROVIDE MINIMUM 54" COVER FOR WATER LINES AND 36" COVER FOR
ELECTRICAL LINES, OR PER JUNCTION CITY, KS. BUILDING CODE.

7. NEW WATER SERVICE LINES SHALL BE PLACED AT POSITIVE SLOPE,
WITH NO PEAKS OR VALLEYS,

8. INSTALL NEW TRUCK WATER FILL LOCATION.POUR 10'x20'x6" CONCRETE
PAD. REQUIRED TO PASS 4000 PSI AT 28 DAY CURE. USE 3" PVC TO
CONSTRUCT TRUCK FILL.

9. FLINT HILLS ELECTRIC CO-OP TO INSTALL HIGHER CAPACITY TRANSFORMER
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MERRILL UNIT; BAKER MONITOR PS
DOMESTIC WITH CHECK VALVE AND

"TTEWELL" CONTROLS" MERRILL UNIT; BAKER MONITOR PS
OR APPROVED EQUAL, IsDOMESTIC WITH CHECK VALVE ArND
DEPTH OF BURY PER MANUFACTURER' "AT THE WELL" CONTROLS"
RECOMMENDATION. PROVIDE MINUMUM OR APPROVED EQUAL,
54" COVER OVER DISCHARGE. DEPTH OF BURY PER MANUFACTURER'S

RECOMMENDATION. PROVIDE MINUMUM
54" COVER OVER DISCHARGE.

5' X 5' X 6" THICK CONCRETE PAD WITH
WI.4 X Wl,4 WELDED WIRE FABRIC

W1.4 XC Wl.4 WELDED WIRE FABRIC ______________________________________

AS 4" DIA. STEEL POSTS. POSTS TO BE 4' HIGH, CF WATER CONTROLLE
ANCHORED IN CONCRETE BASES AND PAINTED BRIGHT P/N 6870203380 OR EQULEN

GEPOWE 

SOURCE CONTROL PANELTO M ORP P

5DISCHARGE CONNECTION PER JDISCHARGE CONNECTION PER

MANUFACTURER'S RECOMMENDATION MANUFACTURER'S RECOMMENDATINeeee

S~~IA L2RDYLEK

PUT)(UPU)FAKN

1-1/2"- PVC COLUMN PIPE SRE

4"- PVC COLUMN PIPEASM78,CR0MQR

RED rASTM 1785, SUR 21

FLGOULD SUBMERSIBLE PUMP MODEL 10 GS B OK

GOULD SUBMERSIBLE PUMP-MODEL 5 THO FRANKLIN MOTOR 3/4 HP-6C

FRANKLIN MOTOR 15HP-SBP

FORE SIGLUHAEAPLHREPHS
5I.D. WELL (PER SPECIFICATION) OERSPL OTO AE PCFCTOS

8"I.D. WELL (PER SPECIFICATION)TYIA 
WEL CNRL D AL
NOT T CL

RACETRACK REPLACEMENT WELL DETAIL M-1 REPLACEMENT WELL DETAIL

NOT TO SCALE NOT TO SCALE

3 .
TYPE I Sl RIES

ASME BAG TYPE HYDRO-PNEUMATIC TANK TPOL-6 OE

12 GAUGE LOCATORWRIGWR

2" PTSYTE 
z(18" BELOW FINALGAE

CONNEION

CO NE TI NIMPERVIOU 
F L

0 SPECIFICATIONS

TYPE DESIGN & CONSTRUCTION: ASME SECTION V4I DIVISION I
LIFINGLUGMAXIMUM WORKING PRESSURE: 125 PSI

FACTORY PRECHARGE: 12 PSI - ADJUSTABLE IN THE FIELD REQUIRES 3' COVER OVER WATER

FLCOPIGTO A MAXIMUM OF 8O PSI. FOR HIGHER PRECHARGE LINES.3"PV
W/ AIR VALVE PRESSURE - CONSULT FACTORY.

*FOR VERTICAL INSTALLATION ONLY SAND
* FULL COUPLING ADDED TO PROTECT CHARGING VALVE

11/4" REF.
AP PLICATIONS

* FDA APPROVED POTABLE MATERIAL

* FOR SIZING TANK - PLEASE REFER TO TECHNICAL IBULLETIN 002.I
*. FOR HYDRONIC EXPANSION AND NON-POTABLE HYDRO-PNEUMATIC

APPLICATIONS, USE JEER SERIES - SPECIFICATION ~SHEET 615.
*FOR HIGHER TEMPERATURE POTABLE HYDRO-PNEUMATIC TANK, USE n ax TRNH DTI

LEDJWTA SERIES -SPECIFICATION SHEET 699B. ______TRENCH ___DE

4'- 40 NTT CL

NOTE: 20WTRLN

MATCH 1URROUN DING GRADE AND
x ~ y SURFACING FOR ROAD AND RACETRACK

S'-34" NPT BOSS V/PLUGCRSG.3" REF. REQUIRED FOR MANUFACTURING ONLY.

DO NOT* UTILIZE FITTING.
DO NOT REMOVE PLUG.

528 GALLON HYDRO-PNEUMATIC TANK DETAIL
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1. INFORMATION PRESENTED HEREIN IS BASED ON AVAILABLE MAPS, 
DRAWINGS, SURVEYS AND VISUAL INSPECTIONS.  CONTRACTOR SHALL 
VERIFY INFORMATION AS REQUIRED PRIOR TO CONSTRUCTION OF PROPOSED 
WATER SYSTEMS AND REPORT ANY DISCREPANCIES TO THE CONTRACTING
OFFICER IMMEDIATELY.  CONTRACTOR SHALL CONTACT KANSAS ONE-CALL 
AT 1-800-344-7233 PRIOR TO CONSTRUCTION.
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30 LF UNDERGROUND SECONDARY
ELECTRIC CABLE.
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NOTES

 
1. INFORMATION PRESENTED HEREIN IS BASED ON AVAILABLE MAPS, 
DRAWINGS, SURVEYS AND VISUAL INSPECTIONS.  CONTRACTOR SHALL 
VERIFY INFORMATION AS REQUIRED PRIOR TO CONSTRUCTION OF PROPOSED 
WATER SYSTEMS AND REPORT ANY DISCREPANCIES TO THE CONTRACTING
OFFICER IMMEDIATELY.  CONTRACTOR SHALL CONTACT KANSAS ONE-CALL 
AT 1-800-344-7233 PRIOR TO CONSTRUCTION.

 

2. TIE INTO EXISTING WATER SYSTEM.  UTILIZE EXISTING 30 GALLON 
HYDRO-PNEUMATIC TANK.  CONTRACTOR VERIFY SIZE, CONDITION AND 
CONNECTION REQUIREMENTS OF EXISTING SYSTEM DURING CONSTRUCTION.

 

3. TIE INTO EXISTING WATER SYSTEM.  PROVIDE NEW 528 GALLON 
HYDRO-PNEUMATIC TANK, CONNECTIONS AND RELATED EQUIPMENT.  
CONTRACTOR VERIFY CONNECTION REQUIREMENTS OF EXISTING SYSTEM.

 

4.REMOVE WATER TRUCK FILLING STATION. ABANDON WATER LINE AND 
CAP IN PLACE.

 

 

6. PROVIDE MINIMUM 54" COVER FOR WATER LINES AND 36" COVER FOR 
ELECTRICAL LINES, OR PER JUNCTION CITY, KS. BUILDING CODE.

 

7. NEW WATER SERVICE LINES SHALL BE PLACED AT POSITIVE SLOPE, 
WITH NO PEAKS OR VALLEYS.

1000 LF 4"Ø PIPE FROM WELL.

PIT AREA.  PROVIDE NEW 528 GALLON
HYDRO-PNEUMATIC TANK AND APPURTENANCES.
CONNECT TO EXISTING SYSTEM.  CONNECT
NEW 2"~ TRUCK FILL LINE TO 
HYDRO-PNEUMATIC TANK.  SEE NOTES 3 & 10.

ABANDON WELL R-2
PER KDHE STANDARDS.

RACETRACK REPLACEMENT WELL

ABANDON WELL R-3
PER KDHE STANDARDS.

ABANDON WELL M-1
PER KDHE STANDARDS.
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POLES
RACE OVAL AND RESET LIGHT
PROPERTY OWNER TO SHORTEN

LOCATION WITH VALVE VAULT WITH DRAIN
INSTALL NEW WATER TRUCK FILLING

SEE NOTE 9

LOCATE ALL WELL CONTROLS AT THE WELL

ABANDON WELL PER KDHE
STANDARDS. REMOVE WELL
VAULT AND BACKFILL.

INSTALL VALVE VAULT
AND DRAIN BACK VALVE
FOR WINTERIZATION

310' OF 2"Ø PIPE

BACKVALVE FOR WINTERIZATION

FOR WINTERIZATION.

TIE MAIN 4" PIPE INTO EXISTING
VAULT AND ADD DRAIN VALVES

INSTALL CONCRETE PAD AND SHED
TO HOUSE NEW 528 GALLON
HYDRO-PNEUMATIC TANK

645 LF 1-1/2"Ø SERVICE PIPE

8. INSTALL NEW TRUCK WATER FILL LOCATION.POUR 10'x20'x6" CONCRETE
PAD. REQUIRED TO PASS 4000 PSI AT 28 DAY CURE. USE 3" PVC TO  
CONSTRUCT TRUCK FILL.
9. FLINT HILLS ELECTRIC CO-OP TO INSTALL HIGHER CAPACITY TRANSFORMER
TO POWER 3 PHASE 480V. WELL PUMP.

INSTALL SHED ON CONCRETE PAD TO HOUSE 528 GALLON TANK.

ARE UNKNOWN AND WILL NEED TO BE DETERMINED DURING CONSTRUCTION.
PER STATEMENT BY THE PROPERTY OWNER, EXISTING WATER LINE LOCATIONS
10. NEW PIPELINE WILL BE TIED INTO EXISTING SYSTEM AT THE PIT AREA.

CONCESSION STAND

Y

SEE NOTE 8

W

R-4

TIE INTO EXISTING WATER 
SUPPLY LINE AT HOUSE.

M-1 REPLACEMENT WELL

TRAILER
Y

MACHINE SHOP

Y

Y

Y

Y

Y

Y

Y

Y

Y

GRANDSTAND AREA

PROVIDE ADDITIONAL 250 LF 0F 4"Ø HDPE
PIPE FROM PIT AREA TO GRANDSTAND AREA

REPLACEMENT RACETRACK WELL TO GRANDSTAND AREA
5. ADDITIONAL WATER LINE INSTALLED TO PROVIDE SERVICE FROM 
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Y
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Y

DISCHARGE CONNECTION PER
MANUFACTURER'S RECOMMENDATION

4"~ PVC COLUMN PIPE
ASTM 1785, SDR 21

Y

8"I.D. WELL (PER SPECIFICATION)

5' X 5' X 6" THICK CONCRETE PAD WITH
W1.4 X W1.4 WELDED WIRE FABRIC

GOULD SUBMERSIBLE PUMP-MODEL 5 THC
FRANKLIN MOTOR 15HP-3BP

Y

DISCHARGE CONNECTION PER
MANUFACTURER'S RECOMMENDATION

5"I.D. WELL (PER SPECIFICATION)

GOULD SUBMERSIBLE PUMP MODEL 10 GS
FRANKLIN MOTOR  3/4 HP - 6CC

1-1/2"~ PVC COLUMN PIPE
ASTM 1785, SCH 80

3"

FINISH GRADE

TYPICAL TRENCH DETAIL

4"
-
6"

  

IMPERVIOUS FILL

Y

Y

YY

Y Y

Y

Y

Y

YY

Y

Y

3'
 (
M
IN
)

SAND

6"

TOPSOIL - 6" COVER

Y

NOT TO SCALE

RACETRACK REPLACEMENT WELL DETAIL
NOT TO SCALE

M-1 REPLACEMENT WELL DETAIL

4"

W
R
K

MERRILL UNIT;  BAKER MONITOR PS
DOMESTIC WITH CHECK VALVE AND
"AT THE WELL" CONTROLS"
OR APPROVED EQUAL,
DEPTH OF BURY PER MANUFACTURER'S
RECOMMENDATION.  PROVIDE MINUMUM
54" COVER OVER DISCHARGE.

5' X 5' X 6" THICK CONCRETE PAD WITH
W1.4 X W1.4 WELDED WIRE FABRIC

MERRILL UNIT;  BAKER MONITOR PS
DOMESTIC WITH CHECK VALVE AND
"AT THE WELL" CONTROLS"
OR APPROVED EQUAL,
DEPTH OF BURY PER MANUFACTURER'S
RECOMMENDATION.  PROVIDE MINUMUM
54" COVER OVER DISCHARGE.

Y 12 GAUGE LOCATOR/WARNING WIRE
(18" BELOW FINAL GRADE)

MATCH SURROUNDING GRADE AND 
SURFACING FOR ROAD AND RACETRACK 
CROSSINGS.
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3"Ø PVC

12
'-
0"

10
'-
0"

4'-0"

ON/OFF VALVE
HANDWHEEL ACTUATOR

2"Ø WATER LINE

NOTES:
1. 10' x 20' x 6" CONCRETE PAD 4000 PSI

COMPRESSION STRENGTH @ 28 DAYS
2. 12" SPACING/CENTERS ON REBAR
3. GATE VALVE, SELF DRAINING FOR FREEZE PROTECTION

TRUCK FILL STATION
NOT TO SCALE

NOTE:

ADD TRAFFIC PROTECTION AROUND RACE TRACK WELL
AS 4" DIA. STEEL POSTS. POSTS TO BE 4' HIGH,
ANCHORED IN CONCRETE BASES AND PAINTED BRIGHT
ORANGE.

JUNCTION CITY, KS. BUILDING CODE
REQUIRES 3' COVER OVER WATER 
LINES.

Y

Y

4'-0"6'
-
5"

1 1/4" REF.

3" REF.

2" NPT SYSTEM
CONNECTION

FILL COUPLING
W/ AIR VALVE

REQUIRED FOR MANUFACTURING ONLY.
3/4" NPT BOSS W/PLUG

DO NOT UTILIZE FITTING.
DO NOT REMOVE PLUG.

LIFTING LUG

TYPE I SERIES
ASME BAG TYPE HYDRO-PNEUMATIC TANK

SPECIFICATIONS

TYPE DESIGN & CONSTRUCTION:  ASME SECTION VIII DIVISION I
MAXIMUM WORKING PRESSURE:  125 PSI
MAXIMUM OPERATING TEMPERATURE:  160° F
FACTORY PRECHARGE:  12 PSI - ADJUSTABLE IN THE FIELD
TO A MAXIMUM OF 80 PSI.  FOR HIGHER PRECHARGE
PRESSURE - CONSULT FACTORY.
FINISH:  GRAY PRIMER
FOR VERTICAL INSTALLATION ONLY
FULL COUPLING ADDED TO PROTECT CHARGING VALVE

APPLICATIONS
FOR USE IN HYDROPNEUMATIC APPLICATIONS
FDA APPROVED POTABLE MATERIAL
FOR SIZING TANK - PLEASE REFER TO TECHNICAL BULLETIN 002.
FOR HYDRONIC EXPANSION AND NON-POTABLE HYDRO-PNEUMATIC
APPLICATIONS, USE JBER SERIES - SPECIFICATION SHEET 615.
FOR HIGHER TEMPERATURE POTABLE HYDRO-PNEUMATIC TANK, USE
JWTA SERIES - SPECIFICATION SHEET 699B.

*
*
*
*

*
*
*

*
*
*
*
*

528 GALLON HYDRO-PNEUMATIC TANK DETAIL
NOT TO SCALE

NOTE:
TANK TO BE INSTALLED ON A 10'x10'x6" CONCRETE PAD
ADJACENT TO THE WESTERN WALL OF THE PIT AREA RESTROOM BUILDING.
AN 8'x8'x8' BARON STORAGE BUILDING WILL BE INSTALLED TO PROTECT
THE TANK.  BUILDING SPECIFICATIONS ARE INCLUDED IN APPENDIX 4

NOTE:

NOT TO SCALE

NOT TO SCALE
TYPICAL WELL CONTROL DETAIL

PUMP

234 514 XXXX
ELECTRIC
FRANKLIN

MOTOR
SERIES

PRESSURE
GAUGEPRESSURE

RELIEF
VALVE

TO DISCHARGE

DRAIN
VALVE

PRESSURE
SENSOR

PRESSURE
TANK

PRESSURE TANK
INFLATION VALVE

TO RESIDENCE

OUTPUT
TO MOTOR

RED
(BLK)

YEL
(BM)

BLK
(BLU)

(OUTPUT)(INPUT)

POWER SOURCE
FROM

L1 L2

2
1

RED

BLACK

POWER SUPPLY
FROM BREAKER

CP WATER CONTROLLER
P/N 5870203380 OR EQUIVALENT

SEE APPENDIX 4 OF DESIGN SUBMITTAL
FOR SINGLE PHASE AND THREE PHASE
CONTROL PANEL SPECIFICATIONS.

OF THE DESIGN SUBMITTAL.

WELL
CONTROL PANEL

FOR SUPPORT
4. 6"x6" CEDAR POST FRAME CONSTRUCTED



Appendix 3: Analytical Data

* Chemical Analysis

* Geotechnical Analysis
* Concrete Compressive Strength
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Company Name/' _,: Alternate billing information: as _A of CustodySBay WL. age of_Prepared by:

10620 Widmer !ENVIRONMENTAL
Lenexa.KS 66215 SCIENCE CORP.

12065 Lebanon Road
Reportto: mailID: Mt. Juliet, TN 37122

Project "ity/Sate Pone'J'
Description: oecd Phone (615)758-5858
Phone: (9131 663-2915 ClIent Project #: 66-e"K'ey: 4,A6 e P errvr- Phone (800) 767-5859
FAX: (9131663-3067 / FAX (615)758-5859

Collected by: Site/Facility ID#: P.O.

Collected (sl Rush? (Lab MUST Be Notified) Date Results Needed:
Same Day . 200% No.

____ Next Day........ 100% Email? No Yes o '
Two Day ......... 50% A?_NoYesPacked on FAX? N o'Y

Sample ID Comp/Grab Matrix* Depth Date Time 14 Remarks/Contaminant Sample # (lab only)

fr A ggra R- jp- U'i& ~AA~ 6aloZ13C 5

*Matrix: SS - SoiVSolid GW- Groundwater WW - WasteWater DW - Drinking Water OT - Other pH Temp
Remarks:

Flow Other

Rell hed by: (Sia Date: Time: Received by: (Signature) Snmles returned via: 1] UPS
,'ca 1K FedEx 0 Courier 0

Relinquished by: Date: Time: Received by: (S.gna

Relinquished by: Date: Time:
irebived



Company Name -. ,X Alternate billing information: A M- of Custody

Bay West Prepared by: i

10620 Widmer . ENVIRONMENTAL
Lenexa.KS 66215 SCIENCE CORP.

12065 Lebanon RoadReportto: P4L r )It maillo: Mt Juliet, TN 37122

Project City/Sate Phone (615) 758-5858
Description: (A) 4~ 7 FJ W r / Coecd Phone (800) 767-5859
Phone: (9131 663-2915 Client Project #: &9eKey: CAB Phone (800) 765859 .
FAX: (9131 663-3067 FAX (615),7587"59

Collected by- Site/Facility D#: PO.

Collecte (Rush?l (Lab MUST Be Notified) Date Results Needed:

__ Same Day ...... 200% No.
NextDay ........ 100% Email? No_Yes

Packed on Ice N (. ) _ Two Day ......... 50% FAX? No Cnes of
• ' ~Cntrs . .

Sample ID Camp/Grab Matrix* Depth Date Time Remarks/Contaminant Sample #-(lab only),J

AIt ApAEA M~j~ 6.~k A-~ f_ __ __ _

175

*Matrix SS- Soil/Solid GW- Groundwater WW -WasteWater DW - Drinking Water OT - Other pH Temp

Remarks: 
Flow Other

Relinquis by: (Signa eDate: Time:. ReceSuby: (Sinature Sa p re t ur e . ] .....
______rd to-2 L 0 FedEx 0 Courier0

Relinquished by: (S Date: Time: Received by: (Sft"

Relinquished by: (. ) Date: Time: , :"d ; "6V -



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858EN IO ME T L1-800-767-58S9

SCIENC CO P Fax (615) 75:-::::
Tax I.Q. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L93566-01
Date Received October 23, 2002

Description : Water Well
Site ID

Sample ID : PIT AREA RM-E
Project #

Collected By : Keith Ellis P

Collection Date : 10/22/02 11:35

Parameter Result Det. Limit Units Method Date Dil.

Lead BDL 0.0050 mg/l 6010B 10/29/02 1

Cheli Boucher, ESC Representative*BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.

)This report shall not be reproduced, except in full, without the written approval from ESC.

Page 1 of 9



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615).758-5858ENVIRONMENTAL 
168 0.767-S859
1-800-767-5859SCIENCE CORP. ,l,,8s5~Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L93566-02
Date Received : October 23, 2002
Description : Water Well

Site IDSample ID : PIT AREA RM-E DUP

Collected By Keith EllisProject #

Collection Date : 10/22/02 11:35

Parameter Result Det. Limit Units Method Date Dil.

Lead BDL 0.0050 rg/l 6010B 10/29/02 1

)

B3DL -Below Detection Limit Cheli Boucher, ESC Representative
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:-A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.This report shall not be reproduced, except in full, without the written approval from ESC.

Page 2 of 9



12065 Lebanon :Rd:
Mt. Juliet, TN 37122

T v RO ME TA (615) 758-5858L 1Id11-800-767-5859

SCIENCE CORP. 78 (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L93566-03
Date Received October 23, 2002
Description Water Well

Site ID
Sample ID • PIT AREA RM-W

• Project #
Collected By Keith Ellis
Collection Date : 10/22/02 11:35

Parameter Result Det. Limit Units Method Date Dil.

Lead BDL .0.0050 nM/l 6010B 10/29/02 1

).

-Cheli Boucher, ESC RepresentativeBDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.) This report shall not be reproduced, except in full, without the written approval from ESC.

Page 3 of 9



12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL (615) 758-5858~1-800-767-5859
SCIENCE CORPFax (615) 758-5859

Tax I.D. 62-0814289

Et. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample #t : L93566-04
Date Received : October 23, 2002

Description Water Well
Site ID

Sample ID : PIT AREA RM-W

Project # :
Collected By Keith Ellis
Collection Date 10/22/02 11:30

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone. BDL 0.50 mg/l 8260B 10/26/02 10
Acrolein BDL 0.50 mg/l 8260B 10/26/02 10
Acrylonitrile BDL 0.50 mg/l 8260B 10/26/02 10
Benzene BDL 0.010 mg/l 8260B 10/26/02 10
Bromobenzene BDL 0.010 mg/l 8260B 10/26/02 10
Bromodichloromethane BDL 0.010 mg/l 8260B 10/26/02 10
Bromoform BDL 0.010 mg/l 8260B 10/26/02 10
Bromomethane BDL 0.010 mg/l 8260B 10/26/02 10
n-Butylbenzene BDL 0.010 mg/l 8260B 10/26/02 10
sec-Butylbenzene BDL 0.010 mg/l 8260B 10/26/02 10
tert-Butylbenzene BDL 0.010 mg/l 8260B 10/26/02 10
Carbon tetrachloride BDL 0.010 mg/l 8260B 10/26/02 10
Chlorobenzene BDL 0.010 mg/l 8260B 10/26/02 10
Chlorodibromomethane BDL 0.010 mg/l 8260B 10/26/02 10
Chloroethane BDL 0.010 mg/l 8260B 10/26/02 10
2-Chloroethyl vinyl ether BDL 0.50 mg/l 8260B 10/26/02 10
Chloroform BDL 0.050 mg/l 8260B 10/26/02 10
Chloromethane BDL 0.010 mg/1 8260B 10/26/02 10
2-Chlorotoluene BDL 0.010 mg/l 8260B 10/26/02 10
4-Chlorotoluene BDL 0.010 mg/i 8260B 10/26/02 10
1,2-Dibromo-3-Chloropropane BDL 0.020 mg/l 8260B 10/26/02 10
1,2-Dibromoethane BDL 0.010 mg/l 8260B 10/26/02 10
Dibromomethane BDL 0.010 mg/l 8260B 10/26/02 10
1,2-Dichlorobenzene BDL 0.010 mg/l 8260B 10/26/02 10
1,3-Dichlorobenzene BDL 0.010 mg/l 8260B 10/26/02 10
1,4-Dichlorobenzene BDL 0.010 mg/i 8260B 10/26/02 10
Dichlorodifluoromethane BDL 0.010 mg/i 8260B 10/26/02 10
1,1-Dichloroethane BDL 0.010 mg/l 8260B 10/26/02 10
1,2-Dichloroethane BDL 0.010 mg/l 8260B 10/26/02 10
1,1-Dichloroethene BDL 0.010 mg/l 8260B 10/26/02 10
Cis-1,2-Dichloroethene BDL 0.010 mg/l 8260B 10/26/02 10
trans-1,2-Dichloroethene BDL 0.010 mg/l 8260B 10/26/02 10
1,2-Dichloropropane BDL 0.010 mg/l 8260B 10/26/02 10
1,1-Dichloropropene BDL 0.010 mg/l 8260B 10/26/02 10
1,3-Dichloropropane BDL 0.010 mg/X. 8260B 10/26/02 10
cis-1,3-Dichloropropene BDL 0.010 mg/l 8260B 10/26/02 10
trans-1,3-Dichloropropene BDL 0.010 mg/i 8260B 10/26/02 102 ,2-Dichloropropane BDL 0.010 mg/l 8260B 10/26/02 10
Di-isopropyl ether BDL 0.010 mg/l 8260B 10/26/02 10

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIRA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Page 4 of 9



12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858NVI.RONMENTAL 1-800-767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L93566-04
Date Received : October 23, 2002

Description Water Well
Site ID

Sample ID PIT AREA RM-W Project #:
Collected By Keith Ellis

Collection Date : 10/22/02 11:30

Parameter Result Det. Limit Units Method Date Dil.

Ethylbenzene BDL 0.010 mg/i 8260B 10/26/02 10
Hexachlorobutadiene BDL 0.010 mg/1 8260B 10/26/02 10Isopropylbenzene BDL 0.010 mg/i 8260B 10/26/02 10p-Isopropyltoluene BDL 0.010 mg/i 8260B 10/26/02 10
2-Butanone (MEK) BDL 0.50 mg/l 8260B 10/26/02 10Methylene Chloride BDL 0.050 mg/i 8260B 10/26/02 10
4-Methyl-2-pentanone (MIBK) BDL 0.50 mg/i 8260B 10/26/02 10
Methyl tert-butyl ether BDL 0.010 mg/i 8260B 10/26/02 10Naphthalene BDL 0.050 mg/l 8260B 10/26/02 10n-Propylbenzene BDL 0.010 mg/i 8260B 10/26/02 10Styrene BDL 0.010 mg/i 8260B 10/26/02 10
1,1,1,2-Tetrachloroethane BDL 0.010 mg/i 8260B 10/26/02 10
1,1,2,2-Tetrachloroethane BDL 0.010 mg/i 8260B 10/26/02 10Tetrachloroethene BDL 0.010 mg/i 8260B 10/26/02 10Toluene 0.20 0.050 mg/i 8260B 10/26/02 101,2,3-Trichlorobenzene BDL 0.010 mg/1 8260B 10/26/02 10
1,2,4-Trichlorobenzene BDL 0.010 mg/i 8260B 10/26/02 101,1,1-Trichloroethane BDL 0.010 mg/i 8260B 10/26/02 101,1,2-Trichloroethane BDL 0.010 mg/i 8260B 10/26/02 10Trichloroethene BDL 0.010 mg/i 8260B 10/26/02 10Trichlorofluoromethane BDL 0.010 mg/l 8260B 10/26/02 101,2,3-Trichloropropane BDL 0.010 mg/i 8260B 10/26/02 101,2,4-Trimethylbenzene BDL 0.010 mg/i 8260B 10/26/02 101,3,5-Trimethylbenzene BDL 0.010 mg/i 8260B 10/26/02 10
Vinyl chloride BDL 0.010 mg/i 8260B 10/26/02 10
Xylenes, Total BDL 0.030 mg/i 8260B 10/26/02 10

Surrogate Recovery
Toluene-d8 98. % Rec. 8260B 10/26/02 10Dibromofluoromethane 100 % Rec. 8260B 10/26/02 104-Bromofluorobenzene 100 % Rec. 8260B 10/26/02 10

Cheli Boucher, ESC Representative
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.

Page 5 of 9



12065 Lebanon Rd.

4* Mt. Juliet, TN 37122
EN N (615) 758-5858ENVIRONMENTA- 1-800-767-5859

Fax (615) 758-5859SCIENCE CORP. €1,7ss5
Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L93566-05
Date Received : October 23, 2002
Description Water Well

Site ID
Sample ID PIT AREA RM-W DUP

Project #
Collected By : Keith Ellis
Collection Date 10/22/02 11:30

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone- BDL 0.050 Mg/l 8260B 10/27/02 1
Acrolein BDL 0.050 mg/l 8260B 10/27/02 1
Acrylonitrile BDL 0.050 mg/l 8260B 10/27/02 1
Benzene BDL 0.0010 mg/l 8260B 10/27/02 1
Bromobenzene BDL 0.0010 mg/l 8260B 10/27/02 1
Bromodichloromethane BDL 0.0010 mg/l 8260B 10/27/02 1
Bromoform BDL 0.0010 mg/l 8260B 10/27/02 1
Bromomethane BDL 0.0010 mg/l 8260B 10/27/02 1
n-Butylbenzene BDL 0.0010 mg/l 8260B 10/27/02 1
sec-Butylbenzene BDL 0.0010 mg/l 8260B 10/27/02 1
tert-Butylbenzene BDL 0.0010 mg/l 8260B 10/27/02 1
Carbon tetrachloride BDL 0.0010 mg/l 8260B 10/27/02 1
Chlorobenzene BDL 0.0010 mg/l 8260B 10/27/02 1
Chlorodibromomethane BDL 0.0010 mg/l 8260B 10/27/02 1
Chloroethane BDL 0.0010 mg/l 8260B 10/27/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/l 8260B 10/27/02 1
Chloroform 0.0050 0.0050 mg/l 8260B 10/27/02 1
Chloromethane BDL 0.0010 mg/1l 8260B 10/27/02 1
2-Chlorotoluene BDL 0.0010 mg/i 8260B 10/27/02 1
4-Chlorotoluene BDL 0.0010 mg/l 8260B 10/27/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/l 8260B 10/27/02 1
1,2-Dibromoethane BDL 0.0010 mg/l 8260B 10/27/02 1
Dibromomethane BDL 0.0010 Mg/i 8260B 10/27/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/1 8260B 10/27/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/i 8260B 10/27/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/i 8260B 10/27/02 1
Dichlorodifluoromethane BDL 0.0010 mg/l 8260B 10/27/02 1
1,1-Dichloroethane BDL 0.0010 mg/l 8260B 10/27/02 1
1,2-Dichloroethane BDL 0.0010 mg/l 8260B 10/27/02 1
1,1-Dichloroethene BDL 0.0010 Mg/l 8260B 10/27/02 1
cis-1,2-Dichloroethene BDL 0.0010 mg/i 8260B 10/27/02 1
trans-1,2-Dichloroethene BDL 0.0010 mg/i 8260B 10/27/02 1
1,2-Dichloropropane BDL 0.0010 mg/i 8260B 10/27/02 1
1,1-Dichloropropene BDL 0.0010 mg/l 8260B 10/27/02 1
1,3-Dichloropropane BDL 0.0010 mg/l 8260B 10/27/02- 1
cis-1,3-Dichloropropene BDL 0.0010 mg/i 8260B 10/27/02 1
trans-1,3-Dichloropropene BDL 0.0010 mg/i .8260B 10/27/02 1
2,2-Dichloropropane BDL 0.0010 mg/l 8260B 10/27/02 1
Di-isopropyl ether BDL 0.0010 mg/i 8260B 10/27/02 1

BDL - Below Detection Limit
Det; Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND -.R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122E N V I O NM E TA L(615) 758-S888

ENvIRONMENTAL1-800-767-859
SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L93566-05
Date Received : October 23, 2002
Description : Water Well

Site ID
Sample ID PIT AREA RM-W DUP

Project #
Collected By : Keith Ellis

Collection Date.: 10/22/02 11:30

Parameter Result Det. Limit Units Method Date Dil.

Ethylbenzene BDL 0.0010 Mg/i 8260B 10/27/02 1Hexachlbrobutadiene BDL 0.0010 Mg/i 8260B 10/27/02 1
Isopropylbenzene BDL 0.0010 mg/i 8260B 10/27/02 1p-Isopropyltoluene BDL 0.0010 Mg/i 8260B 10/27/02 1
2-Butanone (MEK) BDL 0.050 mg/i 8260B 10/27/02 1
Methylene Chloride BDL 0.0050 Mg/l 8260B 10/27/02 14-Methyl-2-pentanone (MIBK) BDL 0.050 mg/i 8260B 10/27/02 1
Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 10/27/02 1Naphthalene BDL 0.0050 mg/i 8260B 10/27/02 1
n-Propylbenzene BDL 0.0010 mg/i 8260B 10/27/02 1Styrene BDL 0.0010 mg/i 8260B 10/27/02 11,1,1,2-Tetrachloroethane BDL 0.0010 mg/i 8260B 10/27/02 11,1,2,2-Tetrachloroethane BDL 0.0010 mg/i 8260B 10/27/02 1Tetrachloroethene BDL 0.0010 mg/i 8260B 10/27/02 1
Toluene 0.011 0.'0050 mg/i 8260B 10/27/02 11,2,3-Trichlorobenzene BDL 0.0010 mg/i 8260B 10/27/02 11,2,4-Trichlorobenzene BDL 0.0010 mg/i 8260B 10/27/02 11,1,1-Trichloroethane BDL 0.0010 mg/i 8260B 10/27/02 11,1,2-Trichloroethane BDL 0.0010 mg/i 8260B 10/27/02 1
Trichloroethene BDL 0.0010 mg/i 8260B 10/27/02 1Trichlorofluoromethane BDL 0.0010 mg/i 8260B 10/27/02 1
1,2,3-Trichloropropane BDL 0.0010 mg/i 8260B 10/27/02 11,2,4-Trimethylbenzene BDL 0.0010 mg/i 8260B 10/27/02 1
1,3,5-Trimethylbenzene BDL 0.0010 mg/i 8260B 10/27/02 1Vinyl chloride BDL 0.0010 mg/i 8260B 10/27/02 1
Xylenes, Total BDL 0.0030 mg/i 8260B 10/27/02 1

Surrogate Recovery
Toluene-d8 99. % Rec. 8260B 10/27/02 1
Dibromofluoromethane 100 % Rec. 8260B 10/27/02 1
4-Bromofluorobenzene 100 % Rec. 8260B 10/27/02 1

Cheli Boucher, ESC RepresentativeBDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122SNVIRONME TAL(615) 758-5858

ENVIRONMENTAL 1-800-767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

Date Received : October 23, 2002 ESC Samle # L93566-06

Description : Water Well
Site ID:

Sample ID 
TRIP BLANK

Project #:
Collected By : Keith Ellis

Collection Date 10/22/02 11:30

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 Mg/i 8260B 10/27/02 1
Acrolein BDL 0.050 mg/i 8260B 10/27/02 1
Acrylonitrile BDL 0.050 mg/l 8260B 10/27/02 1
Benzene 0.0014 0.0010 mg/i 8260B 10/27/02 1
Bromobenzene BDL 0.0010 mg/i 8260B 10/27/02 1
Bromodichloromethane BDL 0.0010 mg/i 8260B 10/27/02 1
Bromoform BDL 0.0010 rg/i 8260B 10/27/02 1
Bromomethane BDL 0.0010 mg/i 8260B 10/27/02 1n-Butylbenzene BDL 0.0010 mg/1 8260B 10/27/02 1
sec-Butylbenzene BDL 0.0010 mg/i 8260B 10/27/02 1
tert-Butylbenzene BDL 0.0010 mg/i 8260B 10/27/02 1
Carbon tetrachloride BDL 0.0010 mg/i 8260B 10/27/02 1
Chlorobenzene BDL 0.0010 mg/i 8260B 10/27/02 1
Chlorodibromomethane BDL 0.0010 mg/i 8260B 10/27/02 1
Chloroethane BDL 0.0010 Mg/i 8260B 10/27/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/i 8260B 10/27/02 1
Chloroform BDL 0.0050 Mg/i 8260B 10/27/02 1
Chloromethane BDL 0.0010 mg/i 8260B 10/27/02 1
2-Chlorotoluene BDL 0.0010 Mg/I 8260B 10/27/02 1
4-Chlorotoluene BDL 0.0010 mg/i 8260B 10/27/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/i 8260B 10/27/02 1
1,2-Dibromoethane BDL 0.0010 mg/i 8260B 10/27/02 1
Dibromomethane BDL 0.0010 mg/i 8260B 10/27/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/i 8260B 10/27/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/i 8260B 10/27/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/i 8260B 10/27/02 1
Dichlorodifluoromethane BDL 0.0010 mg/i 8260B 10/27/02 1
1,1-Dichloroethane BDL 0.0010 mg/i 8260B 10/27/02 1
1,2-Dichloroethane BDL 0.0010 mg/i 8260B 10/27/02 11,1-Dichloroethene BDL 0.0010 mg/i 8260B 10/27/02 1
cis-1,2-Dichloroethene BDL 0.0010 mg/i 8260B 10/27/02 1
trans-l,2-Dichloroethene BDL 0.0010 mg/i 8260B 10/27/02 1
1,2-Dichloropropane BDL 0.0010 mg/i 8260B 10/27/02 1
l,l-Dichloropropene BDL 0.0010 mg/i 8260B 10/27/02 1
1,3-Dichloropropane BDL 0.0010 mg/i 8260B 10/27/02 1
cis-1,3-Dichloropropene BDL 0.0010 mg/i 8260B 10/27/02 1
trans-l,3-Dichloropropene BDL 0.0010 mg/i 8260B 10/27/02 12 ,2-Dichloropropane BDL 0.0010 mg/i 8260B 10/27/02 1Di-isopropyl ether BDL 0.0010 mg/i 8260B 10/27/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

(615) 758-5858ENVIRONMENTAL .1-800-767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Mr. Phil Dula October 29, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L93566-06

Date Received : October 23, 2002

Description : Water Well
Site ID

Sample ID TRIP BLANK
Project #

Collected By 
Keith Ellis

Collection Date : 10/22/02 11:30

Parameter Result Det. Limit Units Method Date Dil.

Ethylbenzene BDL 0.0010 mg/l 8260B 10/27/02 1
Hexachlorobutadiene BDL 0.0010 Mg/l 8260B 10/27/02 1
Isopropylbenzene BDL 0.0010 mn/l 8260B 10/27/02 1
p-Isopropyltoluene BDL 0.0010 mg/l 8260B 10/27/02 1
2-Butanone (MEK) BDL 0.050 mg/l 8260B 10/27/02 1
Methylene Chloride BDL 0.0050 Mg/1 8260B 10/27/02 1
4-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 10/27/02 1
Methyl tert-butyl ether BDL 0.0010 mg/l 82608 10/27/02 1
Naphthalene BDL 0.0050 mg/l 8260B 10/27/02 1
n-Propylbenzene BDL 0.0010 Mg/l 8260B 10/27/02 1
Styrene BDL 0.0010 Mg/l 8260B 10/27/02 1
l,l,1,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 10/27/02 1
l,l,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 10/27/02 1
Tetrachloroethene BDL 0.0010 mg/l 8260B 10/27/02 1
Toluene BDL 0.0050 mg/l 82608 10/27/02 1
1,2,3-Trichlorobenzene BDL 0.0010 mg/l 8260B 10/27/02 1
1,2,4-Trichlorobenzene BDL 0.0010 mg/l 8260B 10/27/02 1
1,1,1-Trichloroethane BDL 0.0010 mg/1 8260B 10/27/02 1
l,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 10/27/02 1
Trichloroethene BDL 0.0010 Mg/l 82608 10/27/02 1
Trichlorofluoromethane BDL 0.0010 Mg/l 8260B 10/27/02 1
1,2,3-Trichloropropane BDL 0.0010 Mg/l 8260B 10/27/02 1
1,2,4-Trimethylbenzene BDL 0.0010 mg/l 82608 10/27/02 1
1,3,5-Trimethylbenzene BDL 0.0010 mg/l 82608 10/27/02 1
Vinyl chloride BDL 0.0010 mg/l 8260B 10/27/02 1
Xylenes, Total BDL 0.0030 Mg/l 8260B 10/27/02 1

Surrogate Recovery
Toluene-d8 98. % Rec. 8260B 10/27/02 1
Dibromofluoromethane 100 % Rec. 8260B 10/27/02 1
4-Bromofluorobenzene 100 % Rec. 8260B 10/27/02 1

Cheli Boucher, ESC RepresentativeBDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:

,,The reported analytical results relate only to the sample submitted.
'his report shall not be reproduced, except in full, without the written approval from ESC.
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Alternate billing information:,j Ch ustody

Bay West 7 Page_ of

10620 Widmer
Lenexa,KS 66215 Prepared by

I ENVIRONMENTAL

Report to: Email: SCIENCE CORP.
Phil Dula

roject City/State 12065 Lebanon Road

)escription: Fort Riley Collected Mt. Juliet, TN 37122

Client Project #: Lab Project # -5859
'hone: (9131 663-2915

9AX X(615) 758-5859

ollected by (print): Site/Facility ID#: P.O.

ollected by (signature): Rush? (Lab MUST Be Notified) Date Results Needed

__Same Day .................. 200%

__ Next Day ............. 100% Email? No Yes

c o eTwo Day .................. 50%

Sample ID Comp/Grab Matrix* Depth Date Time Remarks/Contaminant Sample # (lab only)

WELL M-1 GW 2
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nquished -te: 15 -- W: ce
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12065 Lebanon Rd.

Mt. Juliet, TN 37122

(615) 758-5858$ ENVIRONMENTAL 6 7-88
1-800-767-5859

SCIENCE .Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 01, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L84942-01
Date Received July 31, 2002

ESC Key BAYWEST - FORT RILEYDescription : Fort Riley

Site ID
Sample ID WELL R-1

Project #
Collected By
Collection Date : 07/30/02 14:30

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 Mg/l 8260B 07/31/02 1
Acrolein BDL 0.050 mg/i 8260B 07/31/02 1
Acrylonitrile BDL 0.050 mg/l 8260B 07/31/02 1
Benzene BDL 0.0010 mg/l 8260B 07/31/02 1
Bromobenzene BDL 0.0010 mg/l 8260B 07/31/02 1
Bromodichloromethane BDL 0.0010 mg/l 8260B 07/31/02 1
Bromoform BDL 0.0010 mg/i 8260B 07/31/02 1
Bromomethane BDL 0.0010 mg/l 8260B 07/31/02 1
n-Butylbenzene BDL 0.0010 mg/l 8260B 07/31/02 1
sec-Butylbenzene BDL 0.0010 mg/i 8260B 07/31/02 1
tert-Butylbenzene BDL 0.0010 mg/l 8260B 07/31/02 1
Carbon tetrachloride BDL 0.0010 mg/l 8260B 07/31/02 1
Chlorobenzene BDL 0.0010 mg/l 8260B 07/31/02 1
Chlorodibromomethane BDL 0.0010 mg/l 8260B 07/31/02 1
Chloroethane BDL 0.0010 mg/l 8260B 07/31/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/l 8260B 07/31/02 1
Chloroform BDL 0.0050 mg/i 8260B 07/31/02 1
Chloromethane BDL 0.0010 Mg/i 8260B 07/31/02 1
2-Chlorotoluene BDL 0.0010 mg/l 8260B 07/31/02 1
4-Chlorotoluene BDL 0.0010 mg/l 8260B 07/31/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/l 8260B 07/31/02 1
1,2-Dibromoethane BDL 0.0010 mg/l 8260B 07/31/02 1
Dibromomethane BDL 0.0010 mg/l 8260B 07/31/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/l 8260B 07/31/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/l 8260B 07/31/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/l 8260B 07/31/02 1
Dichlorodifluoromethane BDL 0.0010 mg/l 8260B 07/31/02 1
1,1-Dichloroethane BDL 0.0010 mg/l 8260B 07/31/02 1
1,2-Dichloroethane BDL 0.0010 mg/l 8260B 07/31/02 1
ll-Dichloroethene BDL 0.0010 mg/i 8260B 07/31/02 1
cis-1,2-Dichloroethene BDL 0.0010 mg/l 8260B 07/31/02 1
trans-1,2-Dichloroethene BDL 0.0010 mg/l 8260B 07/31/02 1
1,2-Dichloropropane BDL 0.0010 mg/l 8260B 07/31/02 1
1,1-Dichloropropene BDL 0.0010 mg/l 8260B 07/31/02 1
1,3-Dichloropropane BDL 0.0010 mg/l 8260B 07/31/02 1
cis-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 07/31/02 1
trans-l,3-Dichloropropene BDL 0.0010 mg/l 8260B 07/31/02 1
2,2-Dichloropropane BDL 0.0010 mg/i 8260B 07/31/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

(615) 758-5858ENVIRONMENTAL 1800--59
1-800-767-5859

SCIENCE CORP. (615) 758-5859
Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 01, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L84942-01
Date Received : July 31, 2002

ESC Key BAYWEST - FORT RILEY
Description Fort Riley

Site ID
Sample ID : WELL R-I

Project #
Collected By
Collection Date 07/30/02 14:30

Parameter Result Det. Limit Units Method Date Dil.

Di-isopropyl ether BDL 0.0010 mg/l 8260B 07/31/02 1
Ethylbenzene BDL 0.0010 mg/l 8260B 07/31/02 1
Hexachlorobutadiene BDL 0.0010 mg/i 8260B 07/31/02 1
Isopropylbenzene BDL 0.0010 mg/i 8260B 07/31/02 1
p-Isopropyltoluene BDL 0.0010 mg/l 8260B 07/31/02 1
2-Butanone (MEK) BDL 0.050 mg/l 8260B 07/31/02 1
Methylene Chloride BDL 0.0050 mg/l 8260B 07/31/02 1
4-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 07/31/02 1
Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 07/31/02 1
Naphthalene BDL 0.0050 mg/i 8260B 07/31/02 1
n-Propylbenzene BDL 0.0010 mg/l 8260B 07/31/02 1
Styrene BDL 0.0010 mg/l 8260B 07/31/02 1
1,1,1,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 07/31/02 1
1,1,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 07/31/02 1
Tetrachloroethene BDL 0.0010 mg/l 8260B :07/31/02 1
Toluene BDL 0.0050 mg/l 8260B 07/31/02 1
1,2,3-Trichlorobenzene BDL 0.0010 mg/i 8260B 07/31/02 1
1,2,4-Trichlorobenzene BDL 0.0010 mg/i 8260B 07/31/02 1
1,1,1-Trichloroethane BDL 0.0010 mg/l 8260B 07/31/02 1
l,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 07/31/02 1
Trichloroethene BDL 0.0010 mg/l 8260B 07/31/02 1
Trichlorofluoromethane BDL 0.0010 mg/l 8260B 07/31/02 1
1,,2;3-Trichloropropane BDL 0.0010 mg/l 8260B 07/31/02 1
1,2,4-Trimethylbenzene BDL 0.0010 mg/l 8260B 07/31/02 1
1,3,5-Trimethylbenzene BDL 0.0010 mg/l 8260B 07/31/02 1
Vinyl chloride BDL 0.0010 mg/l 8260B 07/31/02 1
Xylenes, Total BDL 0.0030 mg/l 8260B 07/31/02 1

Surrogate Recovery
Toluene-d8 98. % Rec. 8260B 07/31/02 1
Dibromofluoromethane 100 % Rec. 8260B 07/31/02 1
4-Bromofluorobenzene 95. % Rec. 8260B. 07/31/02 1

Terrie Fudge, ESd Repr ti

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt .Juliet, TN 37122

ENVIRONMENTAL (615) 7585858
1-800-767-5859SCIE C CORP.Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 01, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L84942-02

Date Received : July 31, 2002

ESC Key BAYWEST - FORT RILEYDescription : Fort Riley

Site ID
Sample ID R-1 DUPLICATE

Project #
Collected By
Collection Date : 07/30/02 14:30

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 mg/l 8260B 08/01/02 1
Acrolein BDL 0.050 mg/l 8260B 08/01/02 1
Acrylonitrile BDL 0.050 mg/l 8260B 08/01/02 1
Benzene BDL 0.0010 mg/l 8260B 08/01/02 1
Bromobenzene BDL 0.0010 mg/l 8260B 08/01/02 1
Bromodichloromethane BDL 0.0010 mg/i 8260B 08/01/02 1
Bromoform BDL 0.0010 mg/l 8260B 08/01/02 1
Bromomethane BDL 0.0010 mg/l 8260B 08/01/02 1
n-Butylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1
sec-Butylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1
tert-Butylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1
Carbon tetrachloride BDL 0.0010 mg/i 8260B 08/01/02 1
Chlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 1
Chlorodibromomethane BDL 0.0010 mg/l 8260B 08/01/02 1
Chloroethane BDL 0.0010 mg/l 8260B 08/01/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/l 8260B 08/01/02 1
Chloroform BDL 0.0050 mg/l 8260B 08/01/02 1
Chloromethane BDL 0.0010 mg/i 8260B 08/01/02 1
2-Chlorotoluene BDL 0.0010 mg/l 8260B 08/01/02 1
4-Chlorotoluene BDL 0.0010 mg/l 8260B 08/01/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/l 8260B 08/01/02 1
1,2-Dibromoethane BDL 0.0010 mg/l 8260B 08/01/02 1
Dibromomethane BDL 0.0010 mg/l 8260B 08/01/02 1
1,2-Dichlorobenzene BDL 0.0010 Mg/i 8260B 08/01/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/i 8260B 08/01/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 1
Dichlorodifluoromethane BDL 0.0010 mg/l 8260B 08/01/02 1
1,1-Dichloroethane BDL 0.0010 mg/l 8260B 08/01/02 1
1,2-Dichloroethane BDL 0.0010 mg/i 8260B 08/01/02 1
1,1-Dichloroethene BDL 0.0010 mg/l 8260B 08/01/02 1
cis-1,2-Dichloroethene BDL 0.0010 mg/l 8260B 08/01/02 1
trans-l,2-Dichloroethene BDL 0.0010 mg/l 8260B 08/01/02 1
1,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/01/02 1
1,1-Dichloropropene BDL 0.0010 mg/l 8260B 08/01/02 1
1,3-Dichloropropane BDL 0.0010 mg/l 8260B 08/01/02 1
cis-l,3-Dichloropropene BDL 0.0010 mg/l 8260B 08/01/02 1
trans-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 08/01/02 1
2,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/01/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA , 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL (615) 758-5858
1-800-767-5859

S SCIaENCE CORP. (615) 758-5859

-Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 01, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L84942-02
Date Received July 31, 2002

ESC Key : BAYWEST - FORT RILEYDescription : Fort Riley
Site ID

Sample ID : R-1 DUPLICATE
Project #:

Collected By
Collection Date : 07/30/02 14:30

Parameter Result Det. Limit Units Method Date Dil.

Di-isopropyl ether BDL 0.0010 mg/l 8260B 08/01/02 1Ethylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1Hexachlorobutadiene BDL 0.0010 mg/l 8260B 08/01/02 1
Isopropylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1p-Isopropyltoluene BDL 0.0010 mg/l 8260B 08/01/02 12-Butanone (MEK) BDL 0.050 mg/l 8260B 08/01/02 1
Methylene Chloride BDL 0.0050 mg/l 8260B 08/01/02 14-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 08/01/02 1
Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 08/01/02 1Naphthalene BDL 0.0050 mg/l 8260B 08/01/02 1n-Propylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1Styrene BDL 0.0010 mg/l 8260B 08/01/02 11,1,1,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 08/01/02 11,1,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 08/01/02 1Tetrachloroethene BDL 0.0010 mg/l 8260B 08/01/02 1Toluene BDL 0.0050 mg/l 8260B 08/01/02 11,2,3-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 11,2,4-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 11,1,1-Trichloroethane BDL 0.0010 mg/l 8260B 08/01/02 11,1,2-Trichloroethane BDL 0.0010 mg/i 8260B 08/01/02 1Trichloroethene BDL 0.0010 mg/l 8260B 08/01/02 1Trichlorofluoromethane BDL 0.0010 mg/l 8260B 08/01/02 11,2,3-Trichloropropane BDL 0.0010 mg/l 8260B 08/01/02 11,2,4-Trimethylbenzene BDL 0.0010 mg/l 8260B 08/01/02 11,3,5-Trimethylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1Vinyl chloride BDL 0.0010 mg/l 8260B 08/01/02 1
Xylenes, Total BDL 0.0030 mg/l 8260B 08/01/02 1

Surrogate Recovery
Toluene-d8 99. % Rec. 8260B 08/01/02 1Dibromofluoromethane 100 % Rec. 8260B - 08/01/02 14-Bromofluorobenzene 93. % Rec. 8260B 08/01/02 1

•errie Fudge, EfC RepiesentativeBDL - Below Detection Limit Es a e
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL (615) 758-58581-800-767-5859

SCIENCE CoRP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 01, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample * L84942-03
Date Received : July 31, 2002

ESC Key BAYWEST - FORT RILEYDescription : Fort Riley

Site ID
Sample ID : RINESATE

Collected By Project #

Collection Date : 07/30/02 15:10

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 mg/l 8260B 08/01/02 1Acrolein BDL 0.050 mg/l 8260B 08/01/02 1Acrylonitrile BDL 0.050 mg/l 8260B 08/01/02 1Benzene BDL 0.0010 mg/i 8260B 08/01/02 1Bromobenzene BDL 0.0010 mg/ 8260B 08/01/02 1Bromodichloromethane BDL 0.0010 mg/l 8260B 08/01/02 1Bromoform BDL 0.0010 Mg/i 8260B 08/01/02 1Bromomethane BDL 0.0010 mg/1 8260B 08/01/02 1n-Butylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1sec-Butylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1tert-Butylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1'Carbon tetrachloride BDL 0.0010 mg/i 8260B 08/01/02 1Chlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 1Chlorodibromomethane BDL 0.0010 mg/l 8260B 08/01/02 1Chloroethane BDL 0.0010 mg/i 8260B 08/01/02 12-Chloroethyl vinyl ether BDL 0.050 mg/l 8260B 08/01/02 1Chloroform BDL 0.0050 mg/i 8260B 08/01/02 1Chloromethane BDL 0.0010 mg/i 8260B 08/01/02 12-Chlorotoluene BDL 0.0010 mg/1 8260B 08/01/02 14-Chlorotoluene BDL 0.0010 mg/l 8260B 08/01/02 11,2-Dibromo-3-Chloropropane BDL 0.0020 mg/i 8260B 08/01/02 11,2-Dibromoethane BDL 0.0010 mg/l 8260B 08/01/02 1Dibromomethane BDL 0.0010 mg/i 8260B 08/01/02 11,2-Dichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 11,3-Dichlorobenzene BDL 0.0010 mg/i 8260B 08/01/02 11,4-Dichlorobenzene BDL 0.0010 mg/i 8260B 08/01/02 1Dichlorodifluoromethane BDL 0.0010 mg/l 8260B 08/01/02 11,1-Dichloroethane BDL 0.0010 mg/l 8260B 08/01/02 11,2-Dichloroethane BDL 0.0010 mg/i 8260B 08/01/02 1
1,1-Dichloroethene BDL 0.0010 mg/i 8260B 08/01/02 1cis-l,2-Dichloroethene BDL 0.0010 mg/i 8260B 08/01/02 1trans-l,2-Dichloroethene BDL 0.0010 mg/l 8260B 08/01/02 11,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/01/02 11,1-Dichloropropene BDL 0.0010 mg/l 8260B 08/01/02 11,3-Dichloropropane BDL 0.0010 mg/i 8260B 08/01/02 1cis-1,3-Dichloropropene BDL 0.0010 mg/i 8260B 08/01/02 1trans-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 08/01/02 12,2-Dichloropropane BDL 0.0010 mg/1 8260B 08/01/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

.Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL (615) 758-5858
1-800-767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 01, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample * : L84942-03
Date Received : July 31, 2002

ESC Key : BAYWEST -FORT RILEYDescription : Fort Riley

Site ID
Sample ID RINESATE

Project *
Collected By

Collection Date : 07/30/02 15:10

Parameter Result Det. Limit Units Method Date Dil.

Di-isopropyl ether BDL 0.0010 mg/l 8260B 08/01/02 1Ethylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1Hexachlorobutadiene BDL 0.0010 mg/l 8260B 08/01/02 1
Isopropylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1p-Isopropyltoluene BDL 0.0010 mg/l 8260B 08/01/02 1
2-Butanone (MEK) BDL 0.050 mg/l 8260B 08/01/02 1Methylene Chloride BDL 0.0050 mg/l 8260B 08/01/02 14-Methyl-2-pentanone (MIBK) BDL 0.050 Mg/l 8260B 08/01/02 1Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 08/01/02 1Naphthalene BDL 0.0050 mg/l 8260B 08/01/02 1n-Propylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1
Styrene BDL 0.0010 mg/l 8260B 08/01/02 11,1,l,2-Tetrachloroethane BDL 0.0010 mg/i 8260B 08/01/02 1l,l,2,2-Tetrachloroethane BDL 0.0010 mg/i 8260B 08/01/02 1
Tetrachloroethene BDL 0.0010 mg/l 8260B 08/01/02 1Toluene BDL 0.0050 mg/i 8260B 08/01/02 1
1,2,3-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 11,2,4-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 11,1,1-Trichloroethane BDL 0.0010 mg/i 8260B 08/01/02 11,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 08/01/02 1
Trichloroethene BDL 0.0010 mg/l 8260B 08/01/02 1Trichlorofluoromethane BDL 0.0010 mg/i 8260B 08/01/02 11,.2,3-Trichloropropane BDL 0.0010 mg/i 8260B 08/01/02 1
1,2,4-Trimethylbenzene BDL 0.0010 mg/i 8260B 08/01/02 11,3,5-Trimethylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1Vinyl chloride BDL 0.0010 mg/l 8260B 08/01/02 1
Xylenes, Total BDL 0.0030 mg/i 8260B 08/01/02 1

Surrogate Recovery
Toluene-d8 98. % Rec. 8260B 08/01/02 1Dibromofluoromethane 100 % Rec. 8260B 08/01/02 14-Bromofluorobenzene 93. % Rec. 8260B 08/01/02 1

BDL - Below Detection Limit Terr1-6 Fucge, ESC ep ntati
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122ENVIONME TAL(615) 758-5858

ENvIRONMENTAL 1-800-767-5859
SCIENCE CORP. F (1 7ss5

Tax I.D. 62-0814289

Est. 1970

REPORTOF ANALYSIS
Phil Dula August 01, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # .: L84942-04
Date Received : July 31, 2002

ESC Key BAYWEST - FORT RILEYDescription : Fort Riley

Site ID
Sample ID TRIP BLANK

Project #
Collected By
Collection Date 07/30/02 15:00

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 mg/l 8260B 08/01/02 1
Acrolein BDL 0.050 mg/l 8260B 08/01/02 1
Acrylonitrile BDL 0.050 mg/i 8260B 08/01/02 1
Benzene BDL 0.0010 mg/l 8260B 08/01/02 1
Bromobenzene BDL 0.0010 mg/i 8260B 08/01/02 1
Bromodichloromethane BDL 0.0010 mg/l 8260B 08/01/02 1
Bromoform BDL 0.0010 mg/l 8260B 08/01/02 1
Bromomethane BDL 0.0010 mg/l 8260B 08/01/02 1
n-Butylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1
sec-Butylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1
tert-Butylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1
Carbon tetrachloride BDL 0.0010 mg/i 8260B 08/01/02 :1
Chlorobenzene BDL 0.0010 mg/i 8260B 08/01/02 1
Chlorodibromomethane BDL 0.0010 mg/i 8260B 08/01/02 1
Chloroethane BDL 0.0010 mg/i 8260B 08/01/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/i 8260B 08/01/02 1
Chloroform BDL 0.0050 mg/i 8260B 08/01/02 1
Chloromethane BDL 0.0010 mg/i 8260B 08/01/02 1
2-Chlorotoluene BDL 0.0010 mg/i 8260B 08/01/02 1
4-Chlorotoluene BDL 0.0010 mg/l 8260B 08/01/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/i 8260B 08/01/02 1
1,2-Dibromoethane BDL 0.0010 mg/i 8260B 08/01/02 1
Dibromomethane BDL 0.0010 mg/i 8260B 08/01/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 1
Dichlorodifluoromethane BDL 0.0010 mg/l 8260B 08/01/02 1
1,1-Dichloroethane BDL 0.0010 mg/l 8260B 08/01/02 11,2-Dichloroethane BDL 0.0010 mg/i 8260B 08/01/02 1
1,1-Dichloroethene BDL 0.0010 mg/i 8260B 08/01/02 1
cis-1,2-Dichloroethene BDL 0.0010 mg/l 8260B 08/01/02 1
trans-1,2-Dichloroethene BDL 0.0010 mg/i 8260B 08/01/02 1
1,2-Dichloropropane - BDL 0.0010 mg/i 8260B 08/01/02 1
l,1-Dichloropropene BDL 0.0010 mg/l 8260B 08/01/02 1
1,3-Dichloropropane BDL 0.0010 mg/l 8260B 08/01/02 1
cis-l,3-Dichloropropene BDL 0.0010 mg/i 8260B 08/01/02 1
trans-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 08/01/02 1
2,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/01/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5858

ENVIRONMENTAL 1-800-767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 01, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L84942-04
Date Received July 31, 2002.

ESC Key BAYWEST - FORT RILEY
Description : Fort Riley

Site ID
Sample ID TRIP BLANK

Project #
Collected By
Collection Date : 07/30/02 15:00

Parameter Result Det. Limit Units Method Date Dil.

Di-isopropyl ether BDL 0.0010 mg/1 8260B 08/01/02 1
Ethylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1
Hexachlorobutadiene BDL 0.0010 mg/1 8260B 08/01/02 1
Isopropylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1
p-Isopropyltoluene BDL 0.0010 mg/l 8260B 08/01/02 1
2-Butanone (MEK) BDL 0.050 mg/l 8260B 08/01/02 1
Methylene Chloride BDL 0.0050 mg/i 8260B 08/01/02 1
4-Methyl-2-pentanone (MIBK) BDL 0.050 mg/i 8260B 08/01/02 1
Methyl tert-butyl ether BDL 0.0010 mg/i 8260B 08/01/02 1
Naphthalene BDL 0.0050 mg/l 8260B 08/01/02 1
n-Propylbenzene BDL 0.0010 mg/l 8260B 08/01/02 1
Styrene BDL 0.0010 mg/i 8260B 08/01/02 1
l,l,1,2-Tetrachloroethane BDL 0.0010 mig/i 8260B 08/01/02 1
1,1,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 08/01/02 1
Tetrachloroethene BDL 0.0010 mg/l 8260B 08/01/02 1
Toluene BDL 0.0050 mg/l 8260B 08/01/02 1
1,2,3-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/01/02 1
1,2,4-Trichlorobenzene BDL 0.0010 mg/i 8260B 08/01/02 1
1,1,1-Trichloroethane BDL 0.0010 mg/l 8260B 08/01/02 1
1,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 08/01/02 1
Trichloroethene BDL 0.0010 mg/i 8260B 08/01/02 1
Trichlorofluoromethane BDL 0.0010 mg/l '8260B 08/01/02 1
1,2,3-Trichloropropane BDL 0.0010 mg/i 8260B 08/01/02 1
1,2,4-Trimethylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1
1,3,5-Trimethylbenzene BDL 0.0010 mg/i 8260B 08/01/02 1
Vinyl chloride BDL 0.0010 mg/l 8260B 08/01/02 1
Xylenes, Total BDL 0.0030 mg/l 8260B 08/01/02 1

Surrogate Recovery
Toluene-d8 98. % Rec. 8260B 08/01/02 1
Dibromofluoromethane 100 % Rec. 8260B 08/01/02 1
4-Bromofluorobenzene 91. % Rec. 8260B 08/01/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL- E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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- i . , -:Attachment .A.. . . i .

List of Analytes wth1 QC Qualifiers

Sample # Analyte Qualifier

L84942-01 Acrolein, J4
Chl'roethane J4JS
2-Chli6rethyl vinyl ether J4J6

L84942-02 Acr0lein J4
Chloroethane J4
2-Chloroethyl vinyl ether J4

L84942-03 Acrolein- J4
Chloroethane J4
2-Chloroethyl vinyl ether J4

L84942-04 Acrolein• J4
Chloroethane J4
2-Chloroethyl vinyl ether J4
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Attachment B,

Explanation of QC Qualifier Codes

Qualifier Meaning".

j4 The:associated batch QC did not successfully meet the established quality

control-criteria for accuracy..

J5 The sample matrix interfered with the ability to make any accurate
determination; spike value is unacceptably high

J6 The sample matrix interfered with the ability to make any accurate

determination; spike value is unacceptably low

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC. In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results. Each qualifier is designated in the qualifier explanation as either EPA or ESC..
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data. 'Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is common for some compounds to fall outside of
established ranges. These exceptions are evaluated and all reported data is valid and useable
unless qualified as 'R' (Rejected).

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample. Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to. how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest. The surrogates are-used to
determine the probable response of.the group of analytes that are chem-
ically related to the surrogate compound. Surrogates-are added to the
sample and carried through all stages of preparation and analyses.

TIC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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Company Name/Ad 3: Alternate billing information: _ Anal19 ntinerPreservaive in of Custody
_777 - of-Bay W est Prepared by:

10620 Widmer ENVIRONMENTAL
Lenexa.KS 66215 SCIENCE CORP.

______________________________12065 Lebanon Road

Reportto: fEmai DUL malot: Mt. Juliet, TN37122

Project City/Sate Phone (615) 758-5858,Description: Foo-7 X[lu, f Collected X Phone (800) 767-5859: :,

Phone: (9131 663-2915 Client Project #: ESC Ke(:
FAX: (913) .63-3067,FAX (615) 758-5859

Collected by: Site/Facility ID#: P.O.#: "

Collected by (signature): (Rush (Lab MUST Be Notified) Date Results Needed:

___Same Day ....... 200% __No. t .

Next Day ........ 100% Email? No Yes
Packed on Ice N Two Day ......... 50% of

Cntn

Sample ID Comp/Grab Matrix* Depth Date Time Remarks/Contaminant Sample X (ab only)

&9eZL r1-I 3,' 73-00

*Matrix SS - Soil/Solid roundwater WW - WasteWater DW - Drinking Water OT - Other pH Temp
Remarks: Flow Other

Relinquis ad by: (Sign Date: ITime Received by: (Signature) Sample returned via: o- UPS
~ )LXr edEx 0 Counier 0

=1= 7-1-04 Mo
Relinquishedby: (S Date: Time: Rcv by :".. .. i

Relinquished by: Date: Time: R 6-15 #. .zl e i :si N R.. .



12065 Lebanon Rd.

Mt. Juliet, TN 37122

ENVIRONMENT 1-800-767-5859
SCIE CE CRP.Fax (615) 758-5859SCIENCECOP

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 08, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L85066-01
Date Received : August 01, 2002

ESC Key : BAYWEST - FORT RILEYDescription : Fort Riley

Site ID
Sample ID WELL M-1 30 FT

Project #:
Collected By
Collection Date : 07/30/02 11:00

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 mg/l 8260B 08/05/02 1
Acrolein BDL 0.050 Mg/l 8260B 08/05/02 1
Acrylonitrile BDL 0.050 mg/l 8260B 08/05/02 1
Benzene BDL 0.0010 mg/l 8260B 08/05/02 1
Bromobenzene BDL 0.0010 mg/l 8260B 08/05/02 1
Bromodichloromethane BDL 0.0010 mg/l 8260B 08/05/02 1
Bromoform BDL 0.0010 mg/l 8260B 08/05/02 1
Bromomethane BDL 0.0010 mg/l ..8260B 08/05/02 1
n-Butylbenzene BDL 0.0010 mg/l 8260B 08/05/02 1
sec-Butylbenzene BDL 0.0010 mg/l 8260B 08/05/02 1
tert-Butylbenzene BDL 0.0010 mg/l 8260B 08/05/02 1
Carbon tetrachloride BDL 0.0010 mg/l 8260B 08/05/02 1
Chlorobenzene BDL 0.0010 mg/l 8260B 08/05/02 1
Chlorodibromomethane BDL 0.0010 mg/l 8260B 08/05/02 1
Chloroethane BDL 0.0010 Mg/l 8260B 08/05/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/l 8260B 08/05/02 1
Chloroform BDL 0.0050 mg/l 8260B 08/05/02 1
Chloromethane BDL 0.0010 mg/l 8260B 08/05/02 1
2-Chlorotoluene BDL 0.0010 mg/l 8260B 08/05/02 1
4-Chlorotoluene BDL 0.0010 mg/l 8260B 08/05/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/l 8260B 08/05/02 1
-1,2-Dibromoethane BDL 0.0010 mg/i 8260B 08/05/02 1
Dibromomethane BDL 0.0010 mg/l 8260B 08/05/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/l 8260B 08/05/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/1 8260B 08/05/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/1 8260B 08/05/02 1
Dichlorodifluoromethane BDL 0.0010 mg/1 8260B 08/05/02 1
1,1-Dichloroethane BDL 0.0010 mg/l 8260B 08/05/02 1
1,2-Dichloroethane BDL 0.0010 mg/l 8260B 08/05/02 1
1,1-Dichloroethene BDL 0.0010 mg/l 8260B 08/05/02 1
cis-l,2-Dichloroethene BDL 0.0010 mg/i 8260B 08/05/02 1
trans-l,2-Dichloroethene BDL 0.0010 mg/1 8260B 08/05/02 1
1,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/05/02 11,1-Dichloropropene. BDL 0.0010 mg/l 8260B 08/05/02 1
1,3-Dichloropropane BDL 0.0010 mg/l 8260B 08/05/02 1
cis-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 08/05/02 1
trans-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 08/05/02 1
2,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/05/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

VC P (615) 756-H58RONMENTAL 1-800-767-5859SCIENC COax (615) 758-5859
SCIE CE C RP.Tax 

I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 08, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L85066-0l
Date Received August 01, 2002

ESC Key BAYWEST - FORT RILEYDescription : Fort Riley

Site ID
Sample ID : WELL M-I 30 FT
Collected By Project #

Collection Date 07/30/02 11:00

Parameter Result Det. Limit Units Method Date Dil.

Di-isopropyl ether BDL 0.0010 mg/l 8260B 08/05/02 1
Ethylbenzene BDL 0.0010 mg/l 8260B 08/05/02 1
Hexachlorobutadiene BDL 0.0010 mg/l 8260B 08/05/02 1
Isopropylbenzene BDL 0.0010 mg/l 8260B 08/05/02 1
p-Isopropyltoluene BDL 0.0010 mg/l 8260B 08/05/02 1
2-Butanone (MEK) BDL 0.050 mg/l 8260B 08/05/02 1Methylene Chloride BDL 0.0050 mg/l 8260B 08/05/02 1
4-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 08/05/02 1
Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 08/05/02 1
Naphthalene BDL 0.0050 mg/l 8260B 08/05/02 1
n-Propylbenzene BDL 0.0010 mg/l 8260B 08/05/02 1
Styrene BDL 0.0010 mg/l 8260B 08/05/02 1
1,1,1,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 08/05/02 11,1,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 08/05/02 1
Tetrachloroethene BDL 0.0010 mg/l 8260B 08/05/02 1
Toluene BDL 0.0050 mg/l 8260B 08/05/02 1
1,2,3-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/05/02 1
1,2,4-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/05/02 1
1,1,1-Trichloroethane BDL 0.0010 mg/l 8260B 08/05/02 1
1,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 08/05/02 1
Trichloroethene BDL 0.0010 mg/l 8260B 08/05/02 1
Trichlorofluoromethane BDL 0.0010 mg/l 8260B 08/05/02 1
1,2,3-Trichloropropane BDL 0.0010 mg/l 8260B 08/05/02 1
1,2,4-Trimethylbenzene BDL 0.0010 mg/l 8260B 08/05/02 11,3,5-Trimethylbenzene BDL 0.0010 mg/i 8260B 08/05/02 1
Vinyl chloride BDL 0.0010 mg/l 8260B 08/05/02 1
Xylenes, Total BDL 0.0030 mg/l 8260B 08/05/02 1

Surrogate Recovery
Toluene-d8 100 % Rec. 8260B 08/05/02 1
Dibromofluoromethane 100 % Rec. 8260B 08/05/02 1
4-Bromofluorobenzene 98. % Rec. 8260B 08/05/02 1

BDL - Below Detection Limit Terrie Fudge, ESC epresentative
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122
(615) 758-5856

SCIENCE Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 08, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L85066-02
Date Received August 01, 2002

ESC Key BAYWEST - FORT RILEYDescription : Fort Riley

Site ID
Sample ID : TRIP BLANK

Project #
Collected By
Collection Date : 07/30/02 10:50

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 mg/l 8260B 08/06/02 1
Acrolein BDL 0.050 mg/l 8260B 08/06/02 1
Acrylonitrile BDL 0.050 mg/l 8260B 08/06/02 1
Benzene BDL 0.0010 mg/l 8260B 08/06/02 1
Bromobenzene BDL 0.0010 mg/l 8260B 08/06/02 1
Bromodichloromethane BDL 0.0010 mg/l 8260B 08/06/02 1
Bromoform BDL 0.0010 mg/i 8260B 08/06/02 1
Bromomethane BDL 0.0010 mg/l 8260B 08/06/02 1
n-Butylbenzene BDL 0.0010 mg/l 8260B 08/06/02 1
sec-Butylbenzene BDL 0.0010 mg/l 8260B 08/06/02 1
tert-Butylbenzene BDL 0.0010 mg/l 8260B 08/06/02 1
Carbon tetrachloride BDL 0.0010 mg/l 8260B. 08/06/02 1
Chlorobenzene BDL 0.0010 mg/l 8260B 08/06/02 1
Chlorodibromomethane BDL 0.0010 mg/l 8260B 08/06/02 1
Chloroethane BDL 0.0010 mg/l 8260B 08/06/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/l 8260B 08/06/02 1
Chloroform BDL 0.0050 mg/l 8260B 08/06/02 1
Chloromethane BDL 0.0010 mg/i 8260B 08/06/02 '1
2-Chlorotoluene BDL 0.0010 mg/l 8260B 08/06/02 1
4-Chlorotoluene BDL 0.0010 mg/l 8260B 08/06/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/i 8260B 08/06/02 1
1,2-Dibromoethane BDL 0.0010 mg/l 8260B 08/06/02 1
Dibromomethane BDL 0.0010 mg/l 8260B 08/06/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/i 8260B 08/06/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/i 8260B 08/06/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/l 8260B 08/06/02 1
Dichlorodifluoromethane BDL 0.0010 mg/l 8260B 08/06/02 1
1,1-Dichloroethane BDL 0.0010 mg/l 8260B 08/06/02 1
1,2-Dichloroethane BDL 0.0010 mg/l 8260B 08/06/02 1
1,1-Dichloroethene BDL 0.0010 mg/l 8260B 08/06/02 1
cis-i,2-Dichloroethene BDL 0.0010 mg/i 8260B 08/06/02 1
trans-l,2-Dichloroethene BDL 0.0010 mg/l 8260B 08/06/02 1
1,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/06/02 1
1,1-Dichloropropene BDL 0.0010 mg/l 8260B 08/06/02 1
1,3-Dichloropropane BDL 0.0010 mg/l 8260B 08/06/02 1
cis-1,3-Dichloropropene BDL 0.0010 mg/i 8260B 08/06/02 1
trans-1,3-Dichloropropene BDL 0.0010 mg/l 8260B .08/06/02 1
2,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/06/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST = 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebaon, Rd.
Mt. Juliet, TN 37122
(615) 758-5858ENVIRONMENTAL 1-800-767-5859

SCIENCE CORP. (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 08, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

Date Received : August 01, 2002 ESC Sample # L85066-02

ESC Key BAYWEST - FORT RILEYDescription : Fort Riley

Site ID
Sample ID TRIP BLANK

Collected 
By

Collection Date 07/30/02 10:50

Parameter Result Det. Limit Units Method Date Dil.

Di-isopropyl ether BDL 0.0010 mg/l 8260B 08/06/02 1
Ethylbenzene BDL 0.0010 mg/l 8260B 08/06/02 1
Hexachlorobutadiene BDL 0.0010 mg/l 8260B 08/06/02 1
Isopropylbenzene BDL 0.0010 mg/l 8260B 08/06/02 1
p-Isopropyltoluene BDL 0.0010 mg/l 8260B 08/06/02 1
2-Butanone (MEK) BDL 0.050 mg/l 8260B 08/06/02 1
Methylene Chloride BDL 0.0050 mg/l 8260B 08/06/02 1
4-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 08/06/02 1
Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 08/06/02 1
Naphthalene BDL 0.0050 mg/l 8260B 08/06/02 1
n-Propylbenzene BDL 0.0010 mg/l 8260B 08/06/02 1
Styrene BDL 0.0010 mg/l 8260B 08/06/02 1
1,1,1,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 08/06/02 1
1,1,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 08/06/02 1
Tetrachloroethene BDL 0.0010 mg/l 8260B 08/06/02 1
Toluene BDL 0.0050 mg/l 8260B 08/06/02 1
1,2,3-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/06/02 1
1,2,4-Trichlorobenzene BDL 0.0010 mg/l 8260B 08/06/02 1
1,1,1-Trichloroethane BDL 0.0010 mg/l 8260B 08/06/02 1
1,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 08/06/02 1
Trichloroethene BDL 0.0010 mg/l 8260B 08/06/02 1
Trichlorofluoromethane BDL 0.0010 mg/l 8260B 08/06/02 1
1,2,3-Trichloropropane BDL 0.0010 mg/l 8260B 08/06/02 1
1,2,4-Trimethylbenzene BDL 0.0010 mg/l 8260B 08/06/02 1
1,3,5-Trimethylbenzene BDL 0.0010 mg/l 8260B 08/06/02 1
Vinyl chloride BDL 0.0010 mg/l 8260B 08/06/02 1
Xylenes, Total BDL 0.0030 mg/l 8260B 08/06/02 1

Surrogate Recovery
Toluene-d8 98. % Rec. 8260B 08/06/02 1
Dibromofluoromethane 110 % Rec. 8260B 08/06/02 1
4-Bromofluorobenzene 82. % Rec. 8260B 08/06/02 1

BDL - Below Detection Limit T udge, ESIfRp sentative

Det. Limit - Estimated Quantitation Limit(EQL)
Laboratory Certification Numbers:

A2LA - 1461-01, AIHA - 100789, AL: - 40660, CA - 1-2327, CT PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233Note:

The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full,, without the written approval from ESC.
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12065 Lebanon Rd.

Mt. Juliet, TN 37122
ENVIRONMENTAL (615) 758-5858E~vIR NMEN ALI1800-767-5859

Fax (615) 758-5859SCIENCE CORP.
Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula August 08, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L85066-03
Date Received August 01, 2002

ESC Key BAYWEST - FORT RILEY
Description Fort Riley

Site ID
Sample ID EQUIPMENT BLANK

Project #:
Collected By
Collection Date 07/30/02 13:30

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 mg/l 8260B 08/03/02 1
Acrolein BDL 0.050 mq/l 8260B 08/03/02 1
Acrylonitrile BDL 0.050 Mg/l 8260B 08/03/02 1
Benzene BDL 0.0010 mg/l 8260B 08/03/02 1
Bromobenzene BDL 0.0010 Mg/l 8260B 08/03/02 1
Bromodichloromethane BDL 0.0010 mg/l 8260B 08/03/02 1
Bromoform BDL 0.0010 mg/l 8260B 08/03/02 1
Bromomethane BDL 0.0010 Mg/l 8260B 08/03/02 1
n-Butylbenzene BDL 0.0010 mg/l 8260B 08/03/02 1
sec-Butylbenzene BDL 0.0010 nm/l 8260B 08/03/02 1
tert-Butylbenzene BDL 0.0010 mg/l 8260B 08/03/02 1
Carbon tetrachloride BDL 0.0010 mg/l 8260B 08/03/02 1
Chlorobenzene BDL 0.0010 mg/l 8260B 08/03/02 1
Chlorodibromomethane BDL 0.0010 mg/l 8260B 08/03/02 1
Chloroethane -BDL 0.0010 Mg/l 8260B 08/03/02 1
2-Chloroethyl vinyl ether BDL 0.050 Mg/l 8260B 08/03/02 1
Chloroform BDL 0.0050 Mg/l 8260B 08/03/02 1
Chloromethane BDL 0.0010 mg/l 8260B 08/03/02 1
2-Chlorotoluene BDL 0.0010 mg/l 8260B 08/03/02 1
4-Chlorotoluene BDL 0.0010 mg/l 8260B 08/03/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 Mg/l 8260B 08/03/02 1
-1,2-Dibromoethane BDL 0.0010 Mg/l 8260B 08/03/02 1
Dibromomethane BDL 0.0010 mg/l 8260B 08/03/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/l 8260B 08/03/02 1
1,3-Dichlorobenzene BDL 0.0010 Mg/l 8260B 08/03/02 1
1,4-Dichlorobenzene BDL 0.0010 ug/l 8260B 08/03/02 1
Dichlorodifluoromethane BDL 0.0010 Mg/l 8260B 08/03/02 1
l,1-Dichloroethane BDL 0.0010 mg/l 8260B 08/03/02 1
1,2-Dichloroethane BDL 0.0010 mg/l 8260B 08/03/02 1
1,1-Dichloroethene BDL 0.0010 mg/l 8260B 08/03/02 1
cis-1,2-Dichloroethene BDL 0.0010 Mg/l 8260B 08/03/02 1
trans-l,2-Dichloroethene BDL 0.0010 Mg/i 8260B 08/03/02 1
1,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/03/02 1
1,1-Dichloropropene BDL 0.0010 mg/l 8260B 08/03/02 1
1,3-Dichloropropane BDL 0.0010 mg/i 8260B 08/03/02 1
cis-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 08/03/02 1
trans-l,3-Dichloropropene BDL 0.0010 mg/l 8260B 08/03/02 1
2,2-Dichloropropane BDL 0.0010 mg/l 8260B 08/03/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.

Mt. Juliet, TN 37122ENVIONME TAL(615) 758-5858
ENVIRONMENTAL1-800767-5859

SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT*OF ANALYSIS
Phil Dula August 08, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L85066-03

Date Received August 01, 2002

ESC Key BAYWEST - FORT RILEYDescription : Fort Riley
Site ID:

Sample ID EQUIPMENT BLANK

Project # :.
Collected By

Collection Date : 07/30/02 13:30

Parameter Result Det. Limit Units Method Date Dil.

Di-isopiopyl ether BDL 0.0010 mg/l 8260B 08/03/02 1
Ethylbenzene BDL 0.0010 mg/l 8260B 08/03/02 1
Hexachlorobutadiene BDL 0.0010 Mg/l 8260B 08/03/02 1
Isopropylbenzene BDL 0.0010 mq/l 8260B 08/03/02 1
p-Isopropyltoluene BDL 0.0010 mg/l 8260B 08/03/02 1
2-Butanone (MEK) BDL 0.050 Mg/i 8260B 08/03/02 1
Methylene Chloride BDL 0.0050 Mg/I 8260B 08/03/02 1
4-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 08/03/02 1
Methyl tert-butyl ether BDL 0.0010 Mg/l 8260B 08/03/02 1
Naphthalene BDL 0.0050 mg/l 8260B 08/03/02 1
n-Propylbenzene BDL 0.0010 mq/l 8260B 08/03/02 1
Styrene BDL 0.0010 ng/I 8260B 08/03/02 1
l,1,1,2-Tetrachloroethane BDL 0.0010 ng/l 8260B 08/03/02 1
l,l,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 08/03/02 1
Tetrachloroethene BDL 0.0010 mg/l 8260B 08/03/02 1
Toluene BDL 0.0050 ng/I 8260B 08/03/02 1
1,2,3-Trichlorobenzene BDL 0.0010 Mg/l 8260B 08/03/02 1
1,2,4-Trichlorobenzene BDL 0.0010 mq/l 8260B 08/03/02 1
1,1,1-Trichloroethane BDL 0.0010 Mg/l 8260B 08/03/02 1
1,1,2-Trichloroethane BDL 0.0010 nM/l 8260B 08/03/02 1
Trichloroethene BDL 0.0010 nM/l 8260B 08/03/02 1
Trichlorofluoromethane BDL 0.0010 ng/l 8260B 08/03/02 1
-1,2,3-Trichloropropane BDL 0.0010 Mq/l 8260B 08/03/02 1
1,2,4-Trimethylbenzene BDL 0.0010 Mg/l 8260B 08/03/02 1
1,3,5-Trimethylbenzene BDL 0.0010 Mg/l 8260B 08/03/02 1
Vinyl chloride BDL 0.0010 Mg/l 8260B 08/03/02 1
Xylenes, Total BDL 0.0030 Mn/l 8260B 08/03/02 1

Surrogate Recovery
Toluene-d8 100 % Rec. 8260B 08/03/02 1
Dibromofluoromethane 100 % Rec. 8260B 08/03/02 1
4-Bromofluorobenzene 99. % Rec. 8260B 08/03/02 1

Terrie Fudge, E
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIRA - 100789, AL - 406.60, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
'his report shall not be reproduced, except in full, without the written approval from ESC.
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Attachment A

List of Analytes WitijQC Qualifiers

Sample # Analyte Qualifier.

j5066-01 Acetone H
Acrolein HJ4J6
Acrylonitrile H
Benzene H
Bromobenzene H
Bromodichloromethane H
Bromoform H
Bromomethane H
n-Butylbenzene HJ3
sec-Butylbenzene H
tert-Butylbenzene H
Carbon tetrachloride H
Chlorobenzene H
Chlorodibromomethane H
Chloroethane H
2-Chloroethyl vinyl ether H
Chloroform H
Chloromethane H
2-Chlorotoluene H
4-Chlorotoluene H
1,2-Dibromo-3-.Chloropropane H
1,2-Dibromoethane H
Dibromomethane H
1,2-Dichlorobenzene H
1,3-Dichlorobenzene H
1,4-Dichlorobenzene H
Dichlorodifluoromethane H
1,1-Dichloroethane H
1,2-Dichloroethane H
1,1-Dichloroethene H
cis-l,2-Dichloroethene H
trans-i,2-Dichloroethene H
1,2-Dichloropropane H
1,1-Dichloropropene H
1,3-Dichloropropane H
cis-1,3-Dichloropropene H
trans-i,3-Dichloropropene H
2,2-Dichloropropane H
Di-isopropyl ether H
Ethylbenzene H
Hexachlorobutadiene H
Isopropylbenzene H
p-Isopropyltoluene H
2-Butanone (MEK) H
Methylene Chloride H
4-Methyl-2-pentanone (MIBK) H
Methyl tert-butyl ether H
Naphthalene HJ3
n-Propylbenzene H
Styrene H
1,1,1,2-Tetrachloroethane H
1,1,2,2-Tetrachloroethane H
Tetrachloroethene H
Toluene H•

1,2,3-Trichlorobenzene HJ3J5
. 1,2,4-Trichlorobenzene HJ3J5

1,1,1-Trichloroethane H
1,1,2-Trichloroethane H
Trichloroethene H
Trichlorofluoromethane H
1,2,3-Trichloropropane H
1,2,4-Trimethylbenzene HJ3
1,3,5-Trimethylbenzene H
Vinyl chloride H
Xylenes, Total H

L85066-02 Acetone H
Acrolein HJ4
Acrylonitrile H
Benzene H
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Attachmnent A.

List of Analyteswith C Qualifiers

Sanle # Analyte Qualifier

Bromobenzene H
Bromodichloromethane H
Bromoform H
Bromomethane H
n-Butylbenzene H
sec-Butylbenzene H
tert-Butylbenzene H
Carbon tetrachloride H
Chlorobenzene H
Chlorodibromomethane H
Chloroethane H
2-Chloroethyl vinyl ether H
Chloroform H
Chloromethane H
2-Chlorotoluene H
4-Chlorotoluene H
1,2-Dibromo-3-Chloropropane H
1,2-Dibromoethane H
Dibromomethane H
1,2-Dichlorobenzene H
1,3-Dichlorobenzene H
1,4-Dichlorobenzene H
Dichlorodifluoromethane H
1,l-Dichloroethane H
1,2-Dichloroethane H
1,1-Dichloroethene H
cis-l,2-Dichloroethene H
trans-i,2-Dichloroethene H
1,2-Dichloropropane H
1,1-Dichloropropene H
1,3-Dichloropropane H
cis-l,3-Dichloropropene H
trans-l,3-Dichloropropene H
2,2-Dichloropropane H
Di-isopropyl ether H
Ethylbenzene H
Hexachlorobutadiene H
Isopropylbenzene H
p-Isopropyltoluene H
2-Butanone (MEK) H
Methylene Chloride H
4-Methyl-2-pentanone (MIBK) H
Methyl tert-butyl ether H
Naphthalene H
n-Propylbenzene H
Styrene H
1,1,1,2-Tetrachloroethane H
1,1,2,2-Tetrachloroethane H
Tetrachloroethene H
Toluene H
1,2,3-Trichlorobenzene H
1,2,4-Trichlorobenzene H
1,1,1-Trichloroethane H
1,1,2-Trichloroethane H
Trichloroethene H
Trichlorofluoromethane H
1,2,3-Trichloropropane H
1,2,4-Trimethylbenzene H
1,3.,5-Trimethylbenzene H
Vinyl chloride H
Xylenes, Total H

L85066-03 Acrolein J4
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Attachment,
Explanation of QC Qualifier Codes

Qualifier Meaning•

RIN(EPA)-Re-Analyzed: The indicated analytical results were generated from
a reinjection of the same sample extract or aliquot.

J3 The associated batch QC did not successfully meet the established quality
control criteria for precision.

J5 The sample matrix interfered with the ability to make any accurate
determination; spike value is unacceptably high

J4 The associated batch QC did not successfully meet the established quality
control criteria for accuracy.

J6 The sample matrix interfered with the ability to make any accurate
determination; spike value is unacceptably low

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC. In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results. Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data. Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is conmon for some compounds to fall outside of
established ranges. These exceptions are evaluated and all reported data is valid and useable
unless qualified as 'R' (Rejected).

Definitions
Accuracy - The relationship of the observed value of a known sample to the

true value of a known sample. Represented by percent recovery and
relevant to samples such as: 'control samples, matrix spike recoveries,
surrogate recoveries, etc.

yPrecision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest. The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogatecompound. Surrogates are added to the
sample and carried through all stages of preparation and analyses.

TIC Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.
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12065 Lebanon]Rd.
Mt. Juliet, TN 37122~(615) 758-5858ENVIRONMENTAL 1-80-767-9

Phi SCIENCE CORP. :::t::z2;' Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSISPhil Dula September 21, 2002

Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L89314-01
Date Received September 13, 2002
Description Monitoring Well

Site ID
Sample ID Ml-003

Collected By 
P #

Collection Date 09/12/02 10:00

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone. BDL 0.050 mg/l 8260B 09/18/02 1
Acrolein BDL 0.050 mg/l 8260B 09/18/02 1
Acrylonitrile BDL 0.050 mg/i 8260B 09/18/02 1
Benzene BDL 0.0010 mg/l 8260B 09/18/02 1
Bromobenzene BDL 0.0010 mg/l 8260B 09/18/02 1
Bromodichloromethane 0.0014 0.0010 mg/l 8260B 09/18/02 1
Bromoform BDL 0.0010 mg/i 8260B 09/18/02 1
Bromomethane BDL 0.0010 mg/l 8260B 09/18/02 1
n-Butylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
sec-Butylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
tert-Butylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
Carbon tetrachloride BDL 0.0010 mg/l 8260B 09/18/02 1
Chlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 1
Chlorodibromomethane BDL 0.0010 mg/l 8260B 09/18/02 1
Chloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/i 8260B 09/18/02 1
Chloroform 0.067 0.0050 mg/l 8260B 09/18/02 1
Chloromethane BDL 0.0010 mg/l 8260B 09/18/02 1
2-Chlorotoluene BDL 0.0010 mg/l 8260B 09/18/02 1
4-Chlorotoluene BDL 0.0010 mg/l 8260B 09/18/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/l 8260B 09/18/02 1
1,2-Dibromoethane BDL 0.0010 mg/l 8260B 09/18/02 1
Dibromomethane BDL 0.0010 mg/i 8260B 09/18/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/i 8260B 09/18/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/i 8260B 09/18/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/i 8260B 09/18/02 1
Dichlorodifluoromethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,1-Dichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,2-Dichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,1-Dichloroethene .BDL 0.0010 mg/l 8260B 09/18/02 1
cis-1,2-Dichloroethene BDL 0.0010 mg/l 8260B 09/18/02 1
trans-1,2-Dichloroethene BDL 0.0010 mg/l 8260B 09/18/02 1
1,2-Dichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1
1,l-Dichloropropene BDL 0.0010 mg/l 8260B 09/18/02 1
1,3-Dichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1.
cis-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 09/18/02 1
trans-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 09/18/02 1
2,2-Dichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1
Di-isopropyl ether BDL 0.0010 mg/l 8260B 09/18/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122ENVI RONMENTAL .(615) 758-5858

.... 1-800 767-5859SCIENC CORPFax,(615) 758-5859

Phil Dula September 21, 2002Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L89314-01
Date Received : September 13, 2002
Description : Monitoring Well

Site ID
Sample ID : MI-003

Project #
Collected 

By

Collection Date 09/12/02 10:00

Parameter Result Det. Limit Units Method Date Dil.

Ethylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
Hexachlorobutadiene BDL. 0.0010 mg/l 8260B 09/18/02 1
Isopropylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
p-Isopropyltoluene BDL 0.0010 mg/l 8260B 09/18/02 1
2-Butanone (MEK) 0.26 0.050 mg/l 8260B 09/18/02 1
Methylene Chloride BDL 0.0050 mg/l 8260B 09/18/02 1
4-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 09/18/02 1
Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 09/18/02 1
Naphthalene BDL 0.0050 mg/l 8260B 09/18/02 1
n-Propylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
Styrene BDL 0.0010 mg/l 8260B 09/18/02 1
1,1,1,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,1,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
Tetrachloroethene BDL 0.0010 mg/l 8260B 09/18/02 1
Toluene. BDL 0.0050 mg/l 8260B 09/18/02 1
1,2,3-Trichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 1
1,2,4-Trichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 11,1,1-Trichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
Trichloroethene BDL 0.0010 mg/l 8260B 09/18/02 1
Trichlorofluoromethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,2,3-Trichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1
1,2,4-Trimethylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
1,3,5-Trimethylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
Vinyl chloride BDL 0.0010 mg/l 8260B 09/18/02 1
Xylenes, Total BDL 0.0030 mg/l 8260B 09/18/02 1

Surrogate Recovery
Toluene-d8 99. % Rec. 8260B 09/18/02 1
Dibromofluoromethane 95. % Rec. 8260B 09/18/02 1
4-Bromofluorobenzene 99. % Rec. 8260B 09/18/02 1

BDL - Below Detection Limit '.e Fudge, ,

Det. Limit - Estimated Quantitation Limit(EQL)
Laboratory Certification Numbers:A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
'lis report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.

Mt. Juliet, TN 37122E NVI ONME TAL(615) 758-5858
ENVIRONMENTAL 1-800-767-5859

SCIENCE CORP. F" (615)758-5859
Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula September 21,2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L89314-02

Date Received September 13, 2002

Description Monitoring Well
Site ID

Sample ID Ml-003 DUP
Project #

Collected 
By

Collection Date 09/12/02 10:00

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone' BDL 0.050 mg/l 8260B 09/18/02 1
Acrolein BDL 0.050 mg/l 8260B 09/18/02 1
Acrylonitrile BDL 0.050 mg/l 8260B 09/18/02 1
Benzene BDL 0.0010 mg/i 8260B 09/18/02 1
Bromobenzene BDL 0.0010 mg/i 8260B 09/18/02 1
Bromodichloromethane 0.0014 0.0010 mg/l 8260B 09/18/02 1
Bromoform BDL 0.0010 mg/i 8260B 09/18/02 1
Bromomethane BDL 0.0010 mg/l 8260B 09/18/02 1
n-Butylbenzene BDL 0.0010 mg/i 8260B 09/18/02 1
sec-Butylbenzene BDL 0 0010 mg/i 8260B 09/18/02 1
tert-Butylbenzene BDL 0 0010 mg/l 8260B 09/18/02 1
Carbon tetrachloride BDL 0 0010 mg/i 8260B 09/18/02 1
Chlorobenzene BDL 0 0010 mg/l 8260B 09/18/02 1
Chlorodibromomethane BDL 0 0010 mg/i 8260B 09/18/02 1
Chloroethane BDL 0 0010 mg/l 8260B 09/18/02 1
2-Chloroethyl vinyl ether BDL 0.050 mg/l 8260B 09/18/02 1
Chloroform 0.066 0.0050 mg/I 8260B 09/18/02 1
Chloromethane BDL 0.0010 mg/l 8260B 09/18/02 1
2-Chlorotoluene BDL 0.0010 mg/l 8260B 09/18/02 1
4-Chlorotoluene BDL 0.0010 mg/i 8260B 09/18/02 1
1,2-Dibromo-3-Chloropropane BDL 0.0020 mg/l 8260B 09/18/02 1
1,2-Dibromoethane BDL 0.0010 mg/l 8260B 09/18/02 1
Dibromomethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 1
1,3-Dichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 1
Dichlorodifluoromethane BDL 0.0010 mg/1 8260B 09/18/02 1
1,1-Dichloroethane BDL 0.0010 mg/i 8260B 09/18/02 1
1,2-Dichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,1-Dichloroethene BDL 0.0010 mg/i 8260B 09/18/02 1
cis-1,2-Dichloroethene BDL 0.0010 mg/l 8260B 09/18/02 1
trans-l,2-Dichloroethene BDL 0.0010 mg/i 8260B 09/18/02 1
1,2-Dichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1
1,1-Dichloropropene BDL 0.0010 mg/i 8260B 09/18/02 1
1,3-Dichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1
cis-l,3-Dichloropropene BDL 0.0010 mg/l 8260B 09/18/02 1
trans-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 09/18/02 1
2,2-Dichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1
Di-isopropyl ether BDL 0.0010 mg/l 8260B 09/18/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
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12065 Lebanon Rd.
Mt. Juliet, TN 37122ENVIRONMENTAL 6ss-s8
(615) 758-58581-800-767-5859SCIENCE CORP. (615) 756-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula September 21,2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L89314-02
Date Received : September 13, 2002

Description Monitoring Well
Site ID

Sample ID : Ml-003 DUP
Project #

Collected By

Collection Date 09/12/02 10:00

Parameter Result Det. Limit Units Method Date Dil.

Ethylbenzene BDL 0.0010 mg/I 8260B 09/18/02 1
Hexachlrobutadiene BDL 0.0010 mg/l 8260B 09/18/02 1
Isopropylbenzene BDL 0.0010 mg/i 8260B 09/18/02 1p-Isopropyltoluene BDL 0.0010 mg/i 8260B 09/18/02 1
2-Butanone (MEK) 0.26 0.050 mg/i 8260B 09/18/02 1
Methylene Chloride BDL 0.0050 mg/i 8260B 09/18/02 1
4-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 09/18/02 1
Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 09/18/02 1
Naphthalene BDL 0.0050 mg/i 8260B 09/18/02 1
n-Propylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1
Styrene BDL 0.0010 mg/i 8260B 09/18/02 1
1,1,1,2-Tetrachloroethane BDL 0.0010 Mg/l 8260B 09/18/02 1
1,1,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
Tetrachloroethene BDL 0.0010 mg/i 8260B 09/18/02 1
Toluene BDL 0.0050 mg/i 8260B 09/18/02 11,2,3-Trichlorobenzene BDL 0.0010 mg/i 8260B 09/18/02 1
1,2,4-Trichlorobenzene BDL 0.0010 mg/i 8260B 09/18/02 1
1,1,1-Trichloroethane BDL 0.0010 Mg/i 8260B 09/18/02 1
1,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
Trichloroethene BDL 0.0010 mg/i 8260B 09/18/02 1Trichlorofluoromethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,2,3-Trichloropropane BDL 0.0010 mg/i 8260B 09/18/02 1
1,2,4-Trimethylbenzene BDL 0.0010 mg/i 8260B 09/18/02 1
1,3,5-Trimethylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1Vinyl chloride BDL 0.0010 mg/l 8260B 09/18/02 1
Xylenes, Total BDL 0.0030 mg/l 8260B 09/18/02 1

Surrogate Recovery
Toluene-d8 99. % Rec. 8260B 09/18/02 1
Dibromofluoromethane 95. % Rec. 8260B 09/18/02 1
4-Bromofluorobenzene 98. % Rec. 8260B 09/18/02 1

~Trrie Fudge,, ' C : p e

BDL - Below Detection Limit F
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 3i122
(615) 758-58 58ENVIRONMENTAL 1-800-767-5859
Fax (615) 758-5859SCIENCE C61P. '61_s._s

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula September 21,2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L89314-03
Date Received September 13, 2002

Description : Monitoring Well
Site ID

Sample ID TRAILER KITCHEN
Project

Collected By
Collection Date : 09/12/02 10:00

Parameter Result Det. Limit Units Reg. Limit Method Date Dil

Lead 0.012 0.0050 mg/l 0.015 .200.7 09/17/02 1

TereFudge, JESC presentative

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
he reported analytical results relate only to the sample submitted.
lis report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon'Rd.
Mt. Jule!t, TN.37122
(615) 758-585.811-800-767-5859

~SCIENCE CORP. 657-,,
Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula September 21,2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L89314-04
Date Received : September 13, 2002
Description Monitoring Well

Site ID
Sample ID TRAILER KITCHEN DUP

Project
Collected By
Collection Date 09/12/02 10:00

Parameter Result Det. Limit Units Reg. Limit Method Date Dil

Lead 0.010 0.0050 mg/l 0.015 200.7- 09/21/02 1

Terrie Fudge, 'ESC epresentativeBDL - Below Detection Limit

Det. Limit - Estimated Quantitation Limit(EQL)
Laboratory Certification Numbers:

A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA .- 00109, WV - 233

Note:
,The reported analytical results relate only to the sample submitted.

%is report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd..'
Mt. Juliet, TN .37122
(615) 758-5858

,NvIRONMENTAL 1-800-767-5859

SCIENCE CORP. Pax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula September 21,2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L893i4-05
Date Received September 13, 2002

Description : Monitoring Well
Site ID

Sample ID : TRAILER BATH SINK
Project

Collected By
Collection Date 09/12/02 10:00

Parameter Result Det. Limit Units Reg. Limit Method Date Dil

Lead 0.013 0.0050 mg/l 0.015 200.7 09/20/02 1

-.'ie Fudge, EC Reresentative
BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit(EQL)

Laboratory Certification Numbers:
A2LA - 1461-01,• AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Note:
\The reported analytical results relate only to the sample submitted.
This report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.

40 Mt. Juliet, TN 37122E(615) 758-5858,CORP. 1-800-767-5859
SCIENCE .Fax (615) 758-5859

• • . ,Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula September 21, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

Date Received September 13, 2002 ESC Sample # L89314-06
Description Monitoring Well

Site ID:
Sample ID : TRAILER BATH SINK DU

Project:
Collected By
Collection Date : 09/12/02 10:00

Parameter Result Det. Limit Units Reg. Limit Method Date Dil

Lead 0.010 0.0050 Mg/l 0.015 200.7 09/20/02 1

e Fude

BDL - Below Detection Limit rri Fg prese
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
his report shall not be reproduced, except in full, without the written approval from ESC.
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12065 Lebanon Rd.
Mt. Juliet, TN 37122

ENVIRONMENTAL (61) 758-55
1-800-767-5859

A SCIENCE CORP. Fax (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula September 21, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # : L89314-07
Date Received September 13, 2002

Description Monitoring Well

Site ID
Sample ID TRIP BLANK

Project #:
Collected By 

P

Collection Date : 09/12/02 10:00

Parameter Result Det. Limit Units Method Date Dil.

Volatile Organics
Acetone BDL 0.050 mg/l 8260B 09/18/02 1
Acrolein BDL 0.050 mg/l 8260B 09/18/02 1Acrylonitrile BDL 0.050 mg/l 8260B 09/18/02 1Benzene BDL 0.0010 mg/l 8260B 09/18/02 1Bromobenzene BDL 0.0010 mg/l 8260B 09/18/02 1Bromodichloromethane BDL 0.0010 mg/l 8260B 09/18/02 1
Bromoform BDL 0.0010 mg/l 8260B 09/18/02 1Bromomethane BDL 0.0010 mg/l 8260B 09/18/02 1
n-Butylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1sec-Butylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1tert-Butylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1Carbon tetrachloride BDL 0.0010 mg/l 8260B 09/18/02 1
Chlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 1Chlorodibromomethane BDL 0.0010 mg/l 8260B 09/18/02 1Chloroethane BDL 0.0010 mg/l 8260B 09/18/02 12-Chloroethyl vinyl ether BDL 0.05.0 mg/i 8260B 09/18/02 1
Chloroform BDL 0.0050 mg/l 8260B 09/18/02 1Chloromethane BDL 0.0010 mg/i 8260B 09/18/02 1
2-Chlorotoluene BDL 0.0010 mg/l 8260B 09/18/02 14-Chlorotoluene BDL 0.0010 mg/l 8260B 09/18/02 11,2-Dibromo-3-Chloropropane BDL 0.0020 mg/l 8260B 09/18/02 1
1,2-Dibromoethane BDL 0.0010 mg/l 8260B 09/18/02 1Dibromomethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,2-Dichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 11,3-Dichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 1
1,4-Dichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 1Dichlorodifluoromethane BDL 0.0010 mg/l 8260B 09/18/02 1l,-Dichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1
1,2-Dichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1l,1-Dichloroethene BDL 0.0010 mg/l 8260B 09/18/02 1
cis-1,2-Dichloroethene BDL 0.0010 mg/l 8260B 09/18/02 1trans-1,2-Dichloroethene BDL 0.0010 mg/i 8260B 09/18/02 1
1,2-Dichloropropane BDL 0.0010 mg/i 8260B 09/18/02 1l,-Dichloropropene BDL 0.0010 mg/l 8260B 09/18/02 113-Dichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1
cis-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 09/18/02 1trans-1,3-Dichloropropene BDL 0.0010 mg/l 8260B 09/18/02 12 ,2-Dichloropropane BDL 0.0010 mg/l 8260B 09/18/02 1
Di-isopropyl ether BDL 0.0010 mg/l 8260B 09/18/02 1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01

KY - 90010, KYTUST - 0016, NC - ENV375,DW21704, ND - R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233

Page 9 of 12



12065 LebanonRd.
Mt. Juliet, TN 37122ENVIRONMENTAL (615) 758-5856ENVIONME TAL1-800-767-5859

SCIENCE CORP. (615) 758-5859

Tax I.D. 62-0814289

Est. 1970

REPORT OF ANALYSISPhil Dula September 21, 2002
Bay West
10620 Widmer
Lenexa, KS 66215

ESC Sample # L89314-07
Date Received September 13, 2002
Description Monitoring Well

Site ID
Sample ID TRIP BLANK

Collected By Project #
Collection Date : 09/12/02 10:00

Parameter Result Det. Limit Units Method Date Dil.
Ethylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1Hexachlorobutadiene BDL 0.0010 mg/l 8260B 09/18/02 1Isopropylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1p-Isopropyltoluene BDL 0.0010 mg/l 8260B 09/18/02 12-Butanone (MEK) BDL 0.050 mg/i 8260B 09/18/02 1Methylene Chloride BDL 0.0050 mg/l 8260B 09/18/02 14-Methyl-2-pentanone (MIBK) BDL 0.050 mg/l 8260B 09/18/02 1Methyl tert-butyl ether BDL 0.0010 mg/l 8260B 09/18/02 1Naphthalene BDL 0.0050 mg/l .8260B 09/18/02 1n-Propylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1Styrene BDL 0.0010 mg/l 8260B 09/18/02 11,1,1,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 09/18/02 1l,,2,2-Tetrachloroethane BDL 0.0010 mg/l 8260B 09/18/02 1Tetrachloroethene BDL 0.0010 mg/l 8260B 09/18/02 1N Toluene BDL 0.0050 mg/l 8260B 09/18/02 11,2,3-Trichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 11,2,4-Trichlorobenzene BDL 0.0010 mg/l 8260B 09/18/02 11,1,1-Trichloroethane BDL 0.0010 mg/l 8260B 09/18/02 11,1,2-Trichloroethane BDL 0.0010 mg/l 8260B 09/18/02 1Trichloroethene BDL 0.0010 mg/l 8260B 09/18/02 1Trichlorofluoromethane BDL 0.0010 mg/l 8260B 09/18/02 11,2,3-Trichloropropane BDL 0.0010 mg/l 8260B 09/18/02 11,2,4-Trimethylbenzene BDL 0.0010 mg/l 8260B 09/18/02 11,3,5-Trimethylbenzene BDL 0.0010 mg/l 8260B 09/18/02 1Vinyl chloride BDL 0.0010 mg/l 8260B 09/18/02 1Xylenes, Total BDL 0.0030 mg/l 8260B 09/18/02 1

Surrogate Recovery
Toluene-d8 100 % Rec. 8260B 09/18/02 1Dibromofluoromethane 95. % Rec.. 8260B 09/18/02 14 -Bromofluorobenzene 98. % Rec. 8260B 09/18/02 1

T~rri Fudg, Es Rep esentativeBDL - Below Detection Limit e
Det. Limit - Estimated Quantitation Limit(EQL) I

Laboratory Certification Numbers:A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND- R-140, SC - 84004, TN - 2006, VA - 00109, WV - 233
Note:
The reported analytical results relate only to the sample submitted.
'is report shall not be reproduced, except in full, without the written approval from ESC.

Page 10 of 12



AttachmentA
List of Analytes withQC Qualifiers

Sample # Analyte" Qualifier

-89314-01 Acrolein J4
2-chloroethyl vinyl ether J4
Chloroform E
2-Eutanone (MEK) E

L89314-02 Acrolein J4
Chloroform E
2-Butanone (MEK) E

L89314-07 Acrolein J4
2-Chloroethyl vinyl ether J4

Page 11 of 12



Attachment B
Explanation of QOC'Qualifier Codes

Qualifier Meaning

GTL (EPA). - Greater than uppercalibration limit: Actual value is known to

be greater than the upper calibration range.

J4 The associated batch QC did not successfully meet the established quality
controi criteria for accuracy.

Qualifier Report Information

ESC utilizes sample and result qualifiers as set forth by the EPA Contract Laboratory Program and
as required by most certifying bodies including NELAC. In addition to the EPA qualifiers adopted
by ESC, we have implemented ESC qualifiers to provide more information pertaining to our analytical
results. Each qualifier is designated in the qualifier explanation as either EPA or ESC.
Data qualifiers are intended to provide the ESC client with more detailed information concerning
the potential bias of reported data. Because of the wide range of constituents and variety of
matrices incorporated by most EPA methods,it is connon for some compounds to fall outside of
established ranges. These exceptions are evaluated and all reported data is valid and useable
unless qualified as IRI (Rejected).

Definitions
Accuracy .- The relationship of the observed value of a known sample to the

true value of a known sample. Represented by percent recovery and
relevant to samples such as: control samples, matrix spike recoveries,
surrogate recoveries, etc.

Precision - The agreement between a set of samples or between duplicate samples.
Relates to how close together the results are and is represented by
Relative Percent Differrence.

Surrogate - Organic compounds that are similar in chemical composition, extraction,
and chromotography to analytes of interest. The surrogates are used to
determine the probable response of the group of analytes that are chem-
ically related to the surrogate compound. Surrogates are added to the
sample and carried through all stages of preparation and analyses.

IC - Tentatively Identified Compound: Compounds detected in samples that are
not target compounds, internal standards, system monitoring compounds,
or surrogates.

Page 12 of 12



Company Name/r .- : Altemate billing information: ,4n of Custody
3ge - Of-

Bay We.. Prepared by:

10620 Widmer ENVIRONMENTAL

Lenexa.KS 66215 SCIENCE CORP.

12065 Lebanon Road

Reportto: PIIL DtJLn mailI: Mt.Julie4 TN 37122

Project City/Sate Phone (615) 758-5858
Description: / ,TO.,ylJ Collectd Ph.ne 8 5858

Phone: (913) 663-2915 Client Project #: PSC Km 4 4f3 ,0j rc7 ef Phon (800) 767-5859
FAX: (913) 663-3067 FAX'(615)758-5859

Collected by: Site/Facility ID#: PO

Collected by (signature): R (Lab .MUST Be Notified) Date Results Needed:

Same Day ....... 200% No.
Next Day ....... 100% Email? _NoYes
Two Day.... 50% Of

Packed on Ice N Y T Da...... FAX? _NOYes C

Sample ID Comp/Grab Matrix* Depth Date Time .. Remarks/Contaminant S e abol

*Matrix: SS- SoiVSolid GW- Groundwater WW - WasteWater DI - Drinking Water OT - Other pH Temp,

Remarks:
Flow Other "___

Relin ul by. (Si Date: Time: Recelved y: (S'ga Samples returned via: o Ur'S
A_ ___L0111bl '7 * edEx 0 Courier 0

Rlinquished by ( Date: Time: R Ived by: (Signa T

Relinquished by: Date: Time: Dat



12065 LebanonRd-.
Mt. Juliet,TN 37122

ENVIRONMENT(615) 758-5858EN IO MENTAL 1-800-767-SiS9.
SCIENCE CORP. Fax (61t) 758-5859

Tax .I.D. 62-0814289

Est. 1970

REPORT OF ANALYSIS
Phil Dula September 18, 2002
Bay West
10620 Widmer
Lenexa, KS 66215'

ESC Sample # L89379-01
Date Received September 13, 2002
Description : MONITORING WELL

Site ID:
Sample ID Ml TRALER

Project # MONITORING WELL
Collected By
Collection Date 09/12/02 13:00

Parameter Result Det. Limit Units Method Date Dil.

Coliform,fecal BDL 1.0 col/10ml 909A 09/12/02 .1

BDL - Below Detection Limit
Det. Limit - Estimated Quantitation Limit (EQL)

Laboratory Certification Numbers:
A2LA - 1461-01, AIHA - 100789, AL - 40660, CA - 1-2327, CT- PH-0197, FL - E87487, GA - 923, IN - C-TN-01
KY - 90010, KYUST - 0016, NC - ENV375,DW21704, ND -.R-140, SC - 84004, TN - 2006, VA,- 00109, WV - 233
Note:
-he reported analytical results relate only to the sample submitted.
lis report shall not be reproduced, except in full, without the written approval from ESC.

Page 1 of 1



KAW VALLEY ENGINEERING
Consulting Engineers

Nuclear Relative Compaction Test Data
Project: l/,rz, v '-, oProject No.: 6&7"a,,7 Date: Z Conrtor: , , /i-

Test Location . , ,, d il ,

Mode & Depth __"" ____"_-

Moisture Correction
Density C6unt _ 357 _______

Moisture:Count 7___ ' ______,

Wet Density PCF lei___ , , ,, - _ __ _

Dry Density PCF . //Z.9 /_7 //__ _. 7
Moisture P ,7,7 //0, 1
% Moisture .
Max. Obtainable Density /zI.0_ )__,_ _____ /__,_
OptimumMoisture , 0 _ __ __ _

%.Rielative Compaction "__.__

ASTM-D 2922Density 1'- '/ ASTM-D 3017
Moisture

Tested By:...'., Checked By: .

NuclComp 5.98

•.2319 N. Jackson, PO Box 1304 Junction City, Kansas 66441 d Tel: 785-762-5040. Fax: 785-762-7744
1333 Northeast Barry Road v Kansas City, Missouri 64155 a Tel: 810-468-5858 u-Fax: 816-468-6651

14700 West 114th Terrace a Lenexa, Kansas 66215 a Tel: 913-894-5150 a Fac 913-894-5977



KAW VALLEY ENGINEERING
Consulting Engineers .
PO Box 1304
Junction City, KS 66441
Tel: (785) 762-5040

Compressive Strength of Concrete Cyinders
or Flex Stren gth of Concrete Beams

Page 1 of I
Date of Report: 8/20/2002

Client: Bay West Project Number: A02T0875

Class of Concrete: 4000
Concrete Supplier: Meiers

Owner: Test Methods: ASTM C31, C39, C1 064, C78,
Reviewed By: Jim Lee, Lab Supervisor C143, C138, C231, C1 72,C617
Field Technician: KVE Remarks:

Plaza Speedway Improvements

Specimen Portion of Construction Date Date Date to Air Concrete Ticket Air Weight UnitNumber: Represented by Specimen: Made: Tested: Lab: Temp: Temp: Number: Age: Content: Slump: In Ibs: Strength:
07-31-A Conc Slab S. of 07/31/2002 08107/2002 08101/2002 76 78 48805 7 6.20% 4010 28.0 321207-31-B Restrooms 07/31/2002 08/28/2002 08/01/2002 28 6.20% 40/0 28.0
07-31-C 07/31/2002 08/28/2002 08/01/2002 28 6.20% 40/0 28.0



KAW VALLEY ENGINEERING
Coniulting Engineers
PO Box i304
Juncio* ity, KS 66441
Tel. (785) 762-5040

compressive Strength of Concrete Cylinders
or Flex Strength of Concrete Beams

Page 1 of 1

Date of Report: 9/3/2002
Client: Bay West Project Number: A02T0875

Class of Concrete: 4000

Concrete Supplier: Melers

Owner: Test Methods: ASTM C31, C39, C1064, C78,
Reviewed By: Jim Lee, lab Supervi.sor C143, C138, C231, C172,C617

Field Technician: KVE Remarks:
Plaza Speedway Improvements

Specimen Portion of Construction Date Date Date to Air Concrete Ticket Air Weight Unit
Number: Represented by Specimen: Made: Tested: Lab: Temp: Temp: Number: Age: Content: Slump: In ibs: Strength:

07-31-A Conc Slab S. of 07/3112002 08107/2002 08/01/2002 76 78 48805 7 6.20% 4010 28.0 3212
07-31-B Restrooms 07/31/2002 08/28/2002 08101/2002 28 6.20% 40/0 28.0 4200
07-31-C 07/31/2002 08/28/2002 0810112002 28 6.20% 40/0 28.0 4191



Appendix 4: Well Logs, Well Construction, & Well Permits

" Well Permits
* Well Design and Approval
* Well Log, Construction Details, and Pump Test Data. -

Racetrack Replacement Well
* Well Log, Construction Details, and Pump Test Data- M-1

Replacement Well
* Well Abandonment Records

J



Well Permits

* Rural Lakes Region

* Racetrack Replacement Well
* M-1 Replacement Well



1212 W. Ash, P.O. Box 282
Junction City, Kansas 66441Rural Lakes Region (8)6--8

I (785)7625788
Local Environmental Protection Program FAX (785)762-5025

fe Serving the Counties of: Clay, Cloud, Geary, Marshall, Morris and Washington ---

PRIVATE WATER SUPPLY SYSTEM
APPROVAL TO BEGIN CONSTRUCTION

PERMIT # Z"- j COUNTY _-________/

CONTRACTOR NEEDS TO SUBMIT PLANS BEFORE CONSTRUCTION BEGINS.

All wells used as sources of water for private water supplies shall be separated from the specified
sources of pollution by distances equal to or greater than those shown below.

50 ft. minimum separation from septic systems, sewer lines not constructed of cast iron or other equally tight
construction, confined animal pens or barn, other contamination sources.
25 ft. from streams, lakes and ponds
10 ft. from sewer lines constructed of cast iron or other equally tight construction.
25 ft. from property lines or public right-of-ways.

Permission is hereby granted to ioc re " -(property owner)
for the construction of a water supply system at 216C ! c T-tht X4 ) .- ),, (j/

6.. L/t/! (address) and legal description of , section 2 / ,township )...

range 6 _- of , e c, County, Kansas. This system will be constructed in conformity
with the minimum requirements of the County Sanitary Code and State specifications.

YOU NEED TO NOTIFY THE RURAL LAKES REGION UPON COMPLETION OF
CONSTRUCTION so an inspection can be made. If construction is satisfactory, a permit to
operate will be issued.

This approval is valid until )2©4>/C & (date)
If construction is not completed by this date, it will be necessary for you to notify us and request
an extension of time.

-- A -;K_ ) )i Jc
Date Authorizing Agent

Title

., " ., , I " : ," L ' - : .



1212 W. Ash. P.O. Box 282Rural Lakes Region Junction City, Kansas 66441

(785)762-5788Local Environmental Protection Program FAX (785)762-5025

4 D Serving the Counties of: Clay, Cloud, Geary, Marshall, Morris and Washington

PRIVATE WATER SUPPLY SYSTEM
APPROVAL TO BEGIN CONSTRUCTION

PERMIT # 2- COUNTY ___________

CONTRACTOR NEEDS TO SUBMIT PLANS BEFORE CONSTRUCTION BEGINS.

All wells used as sources of water for private water supplies shall be separated from the specified
sources of pollution by distances equal to or greater than those shown below.

50 ft. minimum separation from septic systems, sewer lines not constructed of cast iron or other equally tight
construction, confined animal pens or barn, other contamination sources.
25 ft. from streams, lakes and ponds
10 ft. from sewer lines constructed of cast iron or other equally tight construction.
25 ft. from property lines or public right-of-ways.

,,9

Permission is hereby granted to KeM o 4 rt . (property owner)

for the construction of a water supply system at ]G j? c' 7],k \' . V,,c, r (b',/

6.1 t/ ________(address) and legal description of_____ section 72.7, township i 5,

range. E £ of -, County, Kansas. This system will be constructed in conformity
with the minimum requirements of the County Sanitary Code and State specifications.

YOU NEED TO NOTIFY THE RURAL LAKES REGION UPON COMPLETION OF
CONSTRUCTION so an inspection can be made. If construction is satisfactory, a permit to
operate will be issued.

This approval is valid until /, < " :2(date)
It construction is not completed by this date, it will be necessary for you to notify us and request
an extension of time.

Date Authorizing Agent

'i. 1 ) "
-- ~ ~. ~ Title



Nov-27-02 1:13am From-Kaw Valley Engineering +7851761816 T-821 P.002/002 F-478

BAY WEST ENVIRONMENTAL
MONITOR WELL LOCATIONS

PLAZA SPEEDWAY -NORTH OF MARSHALL AIR FIELD

TOP OF TOP OF
WELL NORTHING EASTING CASING CONC PAD

SE CORNER 267678.02 1666258.17 1059.34 1057.83
NW CORNER 268876.47 1664639.22 1054.68 1053.20

NOTES:
1. COORDINATES GIVEN ARE IN UTM (NAD83) FEET
2. ELEVATIONS GIVEN ARE IN. NAVD88

P.O. BOX 1304
2319 NORTH JACKSON
JUNCTION CITY. KS 66441

785-752-5040
FAX 715-762-7744
E-MAIL jclkveng.com

KAW VALLEY ENGINEERING, INC. - CONSULTING ENGINEERS

CFN: 0994EXB1
DATE: OCT 17. 2002



Well Design and Approval



Well Design, Contract DACW41-95-D-0012, Task Order 0012 Page 1 of I

PhiID

From: Van-saun, Richard NWK [Richard.Van-saun@nwk02.usace.army.mil]

Sent: Wednesday, August 21, 2002 3:23 PM

To: Rohloff, Terry L NWK

Cc: Phil Dula (E-mail)
Subject: Well Design, Contract DACW41-95-D-0012, Task Order 0012

Terry,

The well design for subject contract and transmitted via Eng Form 4025 dated 8/12/2002 has been reviewed by
the project geologist and is approved.

Richard Van Saun
CENWK-PM-ED
816-983-3552
FAX 816-426-5550
Richard.Van-Saun@NWK02.usace.army.mil

8/21/02



LA* LNLyNcWL I-%

* Lavrence Ks.66049
Phonw: (78S) 342-1280

* Faxc: (73S) 842-1925

To. Fax: , 3 3 ? 7
From: Don Caillouet Phone: (785) 842-1280

Re: ( / 4 Dae: August 13,2002

CC: Pages4, including cover sheet

Notes:

kdf f 3~~ A5/ e J

. .... . . . . . ..-

1. . . .<S



U/IZ/6U2 ib:20 lUb-842-1U b LAYNE LAWRENCE PAGE 01

• Layne-Westam
1108 Jana Drive

* Lawrence Ks.66049
* Phone: (785) 842-1280
SFax: (785) 842-1825

To: Fax:

From: Don Caillouet Phone; (785) 842-1280

Re: Dat: August 13, 2002

CC: Pages3 including cover sheet

Notes:

.. PI(~eA' a-',jl:z Pt r' 4 ,!! ,a44

il -?  ".......................... t ...........
-- . , : . .. . .. .... .. " .



Bay West Delivering Environmental, Industrial, Marine, and Emergency Solutions

August 12, 2002 Bay West, Inc. * 24 Hours: 1-800-279-0456 * www.baywest.com
5 Empire Drive, St. Paul, MN 55103 ° 651/291-0456 • FAX 651/291-0099

United States Army Corps of Engineers 10620 Widmer Rd., Lenexa, KS 66215 - 913/663-2915 ° FAX 913/663-3067
Ft Riley Area Office
ATTN: Terry Rolouf
Building 322, Marshall Avenue
Ft Riley, KS 66442

RE: Material Approval Submittal for Well Materials for Contract No. DACW41-
95-D-0022, Delivery Order No. 0012. Water Distribution and Well Installation, Off-
Post Near the Former Fire Training Area, Marshall Army Airfield, Ft. Riley,
Kansas.

Dear Mr. Rolouf:

Please find enclosed Engineering Form 4025 and Layne Western's design for the
Racetrack Replacement Well and the M- I Replacement Well for the referenced project.
The well design was performed by Carl Nuzman a P.E. and Certified Hydrogeologist for
Bay West and Layne Western.

Due to the time critical nature of this project we would appreciate your approval as soon
a s possible so that materials can be ordered and well installations completed by August
26, 2002.

If you require any additional information or have questions regarding this submittal
please call me at (913) 663-2915.

Sincerely

Philip Dula P.G., CHMM
Kansas City Office Manager-

Enclosures:
Eng Form 4025

Cc:
Rick Van Satin, USACE KC District/PM



TRANSMITTAL OF SHOP DRAWINGS, EQUIPMENT DATA, MATERIAL SAMPLES, OR DATE 8/12/02 JTRANSMITTAL NO.

MANUFACTURER'S CERTIFICATES OF COMPLIANCE lof 1
(Read instructions on the reverse side prior to initiating this form) I

SECTION I - REQUEST FOR APPROVAL OF THE FOLLOWING ITEMS (This section wil be Initiated by the contractor)

TO: Terry Rolouf FROM: Phil Dula CONTRACT NO. CHECK ONE:

USACE /Ft Riley Area Office Bay West, Inc. DACW41-95-D-0022 ETHIS IS A NEW TRANSMITTAL

Building 322, Marshall Ave. 10620 Widmer Task Order 0012 C]THIS IS A RESUBMITTAL OF

Ft Riley, KS 66442 Lenexa, KS 66215 TRANSMITTAL

SPECIFICATION SEC. NO (cover only one section with each PROJECT TITLE AND LOCATION

submittso I

ITEM DESCRIPTION OF ITEMS SUBMITTED MFG OR CONTR. NO. CONTRACT REFERENCE - FOR VARIATION FOR

NO. (Type size. model number/etc.) CAT., CURVE OF DOCUMENT CONTRACTOR (See CE
DRAWING OR COPIES SPEC. DRAWING USE CODE Instruction USE

BROCHURE NO. PARA. NO. SHEET NO. No. 6) CODE

(See Instruction No.8)
a. c. d. e. g. h.

1 Well Design Layne Western 6 Work Plan 7.7

REMARKS I certify that the above submitted items have been reviewed

Additional 3 copies sent to KC District Office. In detail and are correct and in strict conformance with the

3 copies sent to Terry Roluof at Ft Riley Area Office. contract drawings and specifications except as otherwise stated.

Well design attached

1,.. .1 . - : . o.- 2- . ' ,

NAME AND SIGNATURE OF CONTRACTOR

SECTION II - APPROVAL ACTION

ENCLOSURES RETURNED (List by Item No.) NAME, TITLE AND SIGNATURE OF APPROVING AUTHORITY DATE

ENG FORM 4025, MAY 91 (LR415-1-10) EDITION OF AUG 89 IS OBSOLETE SHEET-OF (Proponent CEMP-CE)



IU/1/1/:,UZ 1J;14 / )-B'L-..;:: LAYNE LAWRENCE PAGE 81

1109 Jna Drive
* IAwronce Ks.660&9
" Phone: (793) 842-1280
* Fax (783) 8d2-I12

To: 'Fax: i h~- 7
From: Don CaIllouet Phone: (785) 842-1280

Re: Dats: August 12,2002

CC. Pages jfIncluding cover sheet

Notes.

,.. . . . . . .. . ....... .. . . .
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FORT kLuY Bay 'West

Ten oble *ose Wel) TH2-02

1BQ$C on the tnt ho boring log made July 31,2002:, saurnatd Uicnsolidated sedimaiswete fbund fom 21.0 feet, the stati wate level, to 1. tota] depth 60 feet below landsw. ce,

Based on corwentioz*l water well desimn it is recommcruled that TH2-02 be wreeed
frm 40 fict to 60 W d~qh U w on the test hol log. The recommanded avel
pack is 0.9 cubic yards of 8-12 productn Colorado Silica Sand, Inc. .

Based on af Ufsuund average permeabilty of 120 f&/day, the estimated well specific
capachy' for 100 percent i 10.5 gpm/ft. The projectd yield of this well is 200 gprn more
or ess.

If less dense noa-aqueous fluids aue prent, An ahe ue desiga is to install 40 feet ofscreen In this welL This aftermtIvo degilt would mximizc water yieJl Is needed. The
yield could be f&rther enhared with a larger bmi.W daw and using reverse
cruliop drtllng m d.
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TheycrStAndaird Sceen Scale V*

Cumul~ative Dirctr Fourtb Root of Two Series for Clou -Sizing
DiagraM of ScrMt Aayin on Sazupi Of rS~n

pm~VI 
'of~ .
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FORT RILEY - Bity'West

ROCOrnnendd Well Conoutiton

Test H~olt (1wetruk Well) THI-02

Based on the toxt hole boring log xnad. July 30, 2002,. saturated unconsolidated sediments
were found from in 2. 3 foot depth, te swaic water level, to it totni depth of 11.3 f&et below
land sugtce.

Based on convmitional water well design criteria, ft is. recommended that THI-02 be
screened from 45.5 roo to 59.5 Wbe, folo~wed by 2 &.-t of blank casing fromn 59,5 thet to
61.5 foct, then 10 rnm foot of well sarrmu to a total depth of 71,5 &at, The
recocmnded gravel pack m~aterial Is 1. 1 cubic yards of 4-8 production Colorado Silica
sand. IMs

Baned an aun assumrd average frrnution permeability of' 120 foo/day, cliaractorlstic of
thewe deposits, &a estimted well specific caeck~y for 100 percet well efficiency Is 12
Spm'ft of drawdown. With a reported staic water level of 21.3 feet givvs an allowable
drawdown of 24 feet to the top of t screen. It is projectd that at 250 gjp. The
drawdovm my be 19 fet, more or )as.

If less delme non-aquous liquids are preenh at this site, a altorxwtexsreen design
recoxnnunded would be to screwn ill Wuconsolidated formation from 21.5 fedt to 71,5
feet. ThiN alternate desin would also maximize watg~r produiction if needed. Further
anhanseinent of water yield is ")aiable by drilling a larger borehole and us~ing reverse
circulation method.

4?~.V4 ;(Afr
V'
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The Tyler Standard Screen Scale
Fourthi Root of Two Series for~ C1cmer Sizing

Cuimulative Direct Diagram of Screr Awalysis on Sazople of-
me_ ES. 2,42 U.C. 1.23 e

paI II I L I I I11

4,76 SCALE 2i j315 I*o
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Layne-Westrn
I 108 Jana rivc
Lawnwcc Ks66049
Phone: (785) 342-1230
Fax; (785) $42-1825

To: Phil Bay West Fax: 913 663-3067

From: Don Caillonet Phone: (785) 842-1280

Re: Screen Slot Size Date: August 13, 2002

CC: Page: 3- Including cover sheet

Notes: Hi Phil: The design I sent to you yesterday did not include the screen

slot opening size. Also, I'll be sending you submittals for the wire wrap screen

i ih this slot size. Thank you. Don

...... .... . ..



UU11e12rJ~ 103:) tb-U42-182b LAYNE LAWRENCE PAGE 02Monday, Ajgust 12, 20C2 514 PM Carl Nuaman TO$ $82,'1155 P.03

FORT RILEY - Bay West

Recommuended Weu Corztruction

Ted* VIA (Racamk Well THl1-02

Baued o,, the tet hole baring log made July 30, 2002.. saturated unconsoliatcd sedimXenits
were fbimd from 21.3 feet depth, the .xtallc water lcvuI, to A total depth oF71 .5 feet below

Band ou corwveollonal water well desiga cr iteria, it is reCommended doa TIl-02 be

61 .5 fet, Ow~n 10 awre fixt of w*U acreuso a utot epth of 71,5 fW.. Tim
recommneid. gravel pack matexial is 1.1I cubic yrdi of(4-8 productioni Colorado Silics,
Sand, Ivc. The sugested screen slit ize fo~r the 4-8 gravel pack Is 0.030 inch with.

Bsed *a an asumd average fonMaion pmaribiity of 120 feet/day, cbharceristic of
them deposks. the estimted well specific capacity ji)r 100 percent will efficiency ig 12
gpm/~ft of drawdown. With a reported anic water level of 21.3 fbatei veu an allowable
drawdown of 24 feet to the top of the screen. It is projected tbat at 250 &prn. The
dnawdown may be 19 fber m~ove or Wles

If less dense non-aqueous liquidts mre present at W3 s ~.te, an altsrnat screen dosign,
recommeaded would be to serssn all unconsolidatcd forwatiotn ftm 21.5 fhet to 71.5
fect. Tha alterate design Would Llso maximize water produton if needed. Fuzlber
ernuement of water yield is availabl, by drilin a lawge borehole and using reverse
circIulaiian method.
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FORT RILEY Day West

Test Holc (House Well)rH2.02

Based ofl. he tVAt hole boring log uiade July 31, 2002;, suuated unconsolWdAted sediments
were found from 213.0 feet, the static water level, to a total deptb 60 fact below land

Baned on, conventional water well design, it is rcormncd tat TH2-O2 be screened
ifom 40 fet to 60 feet dopth as recorded on tho test hole log. The receimended gravel .
pack Is 0.9 cubic yards of 8-12 production CoiDodo Silica Sand. Inc. The suggested
screen *I~t size fbr the 2. t2 grfwl, pack Is 0.060 Inch.

BOWe on an assumed &weage permeability of 120 fc/tday. the estimaed well specific
aachtY for 1I DOPercent Is 10.5 gPtt. Tho prqJeced yield of this W14ll ta 200 Spm nvre

or loss.

If less dense noxt-aueous fluids we present, an uirerrate design is to instal 40 fhet of
Screui In this well, This alternative design would muximize water yield is needed. The
yield coild bc Ruth=er nmmed witb a large borehole diameter wM usinig roe*"ws
circulation driling metod.
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OG0LEBAY NORTON INDUSTRIAL SANDS
COLORADOSrC SAND1, Ji~C.

Cumnullstive Direct Diagram ol Sareen Anatysis on Sample of ..

H.12 GRMiN MRR ISTRIIL~IXONS-Mvfl
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O0iLEBAY NORTON INDUSTR IA L S A N )S] COLOR ADO S'?R iNGS PLANT
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ENGINEERING SPECIFICA 1 S

PVC FLUSH THREAD MONITOR WELL SCREENS AND CASINGS

1. Al] PVC well screens and casings u,,ed on this project shall be manufactured by Monoflex
and conform to ASTM F-480: "Standard Specification for Thermoplastic Well Casing Pipe and

Couplings Made in Standard Dimension Ratios (SDR), SCH 40 and SCH 80."

2. PVC materials used to produce the raw PVC pipe shall meet ASTM Standard D-1784:

"Specification for Rigid Poly (Vinyl Cbloride) (PVC) Compounds and Chlorinated Poly (Vinyl
Chloride) (CPVC) Compounds for PVC Norml Impact, 1pel I Grade I (1120), cell cassification
12454-B?'

3. The finished schedules 40, 80, and 120 raw pipe shall meet the requirements of ASTM Standard
D- 1785: "Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, and 120."
-In addition, both the raw material and the finished raw pipe shall be approved by the National
Sanitation Foundation (NSF) for use in potable water applications.

4. The PVC pipe used to produce the well screens and casings shall be made from virgin plastic
produced by the original compounder.

5. The pipe shall be homogeneous throughout and essentially unifonn in color, opacity and density-
The inside and outside surfaces shall be glossy in appearance and free of chalking, sticky or tacky
material and visually free of oils, grease, dust and marks imparted as a result of the manufac-
turing process. In addition the pipe wIL1ls shall be free of cracks, holes, blisters, voids, foreign
inclusion, or other defects thai are visible to the naked eye and that may affect the wall integrity.
Machined slots or holes deliberately placed in the pipe are acceptable.

6. The outside diameters, wall thickne:;ses and out of roundness tolerances shall fall within
the guidelines of Tables 1 & 2 of the ASTM F-480 Standard Specification when measured
in acoordance with Test Method D-2122.

7. All flush thread materials must be slctted and threaded without the use of any type of liquid
coolant. Air is the only acceptable co(,lant.

R. Wellscreas 1/12"" through 5" are to be slotted on US8" spacing. Well screens 6" and larger are to
be slotted on 1/4" spacing unless otherwise specified. ALL well screens .040 slot and larger will

be slotted on 1!4" spacing unless otherwise specified.
9. All screens and casings shall be norninal length except for 2" and 4" schedule 40 which shall be

laying length. The term "laying length" refers to the overall length less the length required
to complete the assembly. Nominal len gth + the length of the exposed male thread (oin) laying
length.

10. The threads per inch for the various diameters and schedules of flush thread rmateilals shall be
the same as that produced by Monofle , Lawgo, Florida or approved equal.

11 All screens and casings shall be supplii-d in individual polyethylene bags herrm eticalty sealed at L
BOTH ends. Said products shall be shirped in cardboard boxes with properly secured ends. Each
box shall display a color coded label 'ortaining a full description of the product inside. Said
label must indicate the number pieces per box. the threads per inch, the date. of packaging, the
signatures of the packer and QC inspector and show a drawing of the product.

800 5 -
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08/IJ/z002 ThE 15:21 PAX BSI 638 3209 JOHNSON SCREENS 4,4 DRLG EQUIP-N~O 14002/003

Product Spec ificaions U~hnSOn sceensu
A Wddthard COrnvMI

PVC Vee-Wire Monitoring Sceeno PVC Ves-Wire 80 PS Screen
Specificatins Specifictions

GENERAL 71w pmocuct. is made of whit GENERAL- The product. is made of white
PVC Type 1, Oradel Imtrial asdescribed in PVC Type 1,GrhadelI matel as scibeai~n
ASTM F480 and. ASTM D 1784, Class 1245413. ASIMh P480 and ASWh D1794, Clan 12454B,
The product is Vee-Wire screen with a conltinuous The product, is Vee.Wire screen with a Continuous

* slot widening inwrd~y to minimize clogging, slot widaiing inwardly to minimize. clogging.
The sutfice wire is helically wrapped and sonic The surface wire is helically wrapped aud sonic
wcldcd to 2 circular arrmy of internal rods. Tht welded to a circular arr-ay of internal xods The
slot is selected based on a sieve analysis of ix: slot is selected based on a sieve analyr1s of the
'vaterbeansi formation sediments or dot wararbeaing formation sediments or the
selected filter pack selected filter pack
STRENGTH: The screen mbett the following STRMFt4TH: The screen metu the flflowin
minimu strength requirements- Iinigmum Strength requitRuents:
coLLVysEPREssu: _57G psi COLLAPSE PRESSURS: ____ psi
at (a 0 .Q..... slot at - slot
TENSILE SThENGTH: U 1O lbs. TENSILEl STRENGTH: .__ __lbs.
of hanging weight of haning weight
DIAMETER: The nominmal screen outside DIAMETER Mr, nominal samen outside
diameter Is ~-6.AS - inches, and is round diameter is 8.63 incehes, and is round within.
wisbin_0.030 inches Th2c cleat- inside diameter 0.030 inches. I-Ae clear inside di~ar
is 5 7$ inches. is 7.50 inches.
The screen bodly Is straight Within 1/16" over The screen body is straight within 118' ovar
a 5, eag& 5 lngk
SLOT: The required slot c~nu.SLOT: 7be required slot Oe
is 0. 0 k 0 inches wri unum op= is____inche$ wit r uopen
area of C, s . inJft of screen. The ame of .sq. Wnft. of sciten. The
manufactured slot is within ±.004 incbes of the manufactured Blot is withia t-004 inches of the
nominal. and the slots amc essetially free of nominal. mWx the slots am essentially free of
stringers or bumr. sttiagcr, or barms
FT7INGS: ASTM MO8 flush threadf~ligs are R111NGS! ASIh{ F490 flush thred fittings am

s kuied. iucludiag a Duina N 0-ring o~a the matle required: including a Duna N 0-ring on the mals
e.The titmings amc heat welded to the scteen end. The fittings ae heat welded to the smu

body. Fitings aire square to the screen body body. Rings arm square to die scxr body
within' .015" for 2" PS. .02X" for 4" PS. within .030".
or .030 . for 6" PS screens- FINISH: The screen surface is essentially fr= of
FINISH: The scree surface is free of oils, grease oils, grease, paict dirt, and any rnanufactutrzs
paint. din!, and any manuracturer's inarkings, di~I markirtgs_ Stingers or burrs amc retnoved.
could alter the chemnistry of The sample. Strimgers T'he roduct is conmplely ineased in eAor bur~s arr. rcxnovcd. individual 7 mil thick polyethylene protective
The prodnct is completely incased in an wrapper with sealed ends and shipped in-
individual 7 tuil thick polyethylene protectivc cardboard or wooden boxes.
wrapper with wealed cuds and shipped in DOJT FA MN: If required, thewtrresistartt cardboard boxes. wnanufaewarer will provide documentation that
DOCUMENTATION: If required, the the screen meets the specifications. Extamzples
mnauufacturer will provide documentation that are matezial certificate of compliance. test results
die scre mccet he specjfications. Examples for strcngth or leak test requirements, inspection Q
are material certificato of compliance, tean resuir rcords for diuweasions, cleanins process used
for strength or leak test requirenments, inspection and its acceptance criteria.
records for dimensions, cleacing process usad
and its acceptance criteria.

A
/m J CC7;~ -ONl wAJAc 7nnfl - ,in
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03/13/2V002 TUE IS:22 FAM 661 838 32099 JOKISOM SCRIENS ..- DRLG EQUIPMO ~03'0

Produt Speikaitons UhfSOfl screenr
Pro uct Spe ifi ati nsA Waftft~d COMpM

PVC V00*Wiv' Momltoring Semi* PVC VeeuWI re a PS Sew...n
Sp~cdfications Specifications

GENERAL- The product is made of white GENERAL The product ir, nade of white
PVC 1 pe 1. Giade I material as dcscxibcd ini PVC Thx' 1, Grade I matcrial as deacribed in
ASTM F480 andASTM D1794, Qars 12434B. ASTM048sand ASIM D1794, Class 1245433
The product Is Vee-VWhe screen with a continuous The product is Veo-Wre screen. with a continuous
slot widening inwardly to minimize clog~inj dlot idining inwardly to rainiiniz. clogging.
The surface wire is helically wrapped and so.aic The surface ware is helically wrped and sonic
welded to a circular army of internal rods. Ilie welded to a circular array of intiiiW rods. The
slot is selcted based o= a sieve anaysis of tbe slot Is selected based on a sieve analysis of (be
waradrinjg formation sediments or the watetbearin fortnation sediments or the
selected fitmr pack, selected 911ter pack,
STRENGIt MWe screm noets th~e following S1ING7H:- The screw meets the following
minimumn stength requirements: mnimumjj Stength requirements;
COLLAPSE PRESSURE: _ ___Psi coLLAJPRESSURE:2 . 7 _psi
at slot a J slot
TEN=SL STPYENMflI ____ lbs' TENSILE STMEGTH; I7 L ~ lbs.
of hanging weight of haniging weight
IAMMt-R The nom~inal sarcn outside DAMEl(R. The nomninal screen outside

diameter is inches, ant is round diameter is 8.63 inches, anidis round within
within 0.030 incbs& M= clear inside diamet c 0.030 lacbes. The clear inside diare
is inches. is 7.50 inches-
The screen body is straight within 1/ 16" over The 9creen body is straight within '14" over
a Y'length. a 5' length.
SLOT- The requred SlW opeamg - SLOT: The required slot Opening
is inches with minimum open Is 008 inches with ainimum opert
area of -s. inift of scren. t are of LLZ..8...-..'sq. in.Ift of saeetn. The
manufactured slot is within t.004 iniches of dthe nianufactured slot is vitbian *004 inches of the
nominal. arnd Me slots amc essentially ftee of nominal. and the slots are essentially trec of
stringere or bums stringers, or bumr.
P~FlI4GS: ASTM F490 flush thread fictings vre RMHONS: ASTM lP480 Rlush thread ficting ame
recnuired includinlg aBuna NO-ring gn tbeMalc qie nldn a Butia N O-dlng ont the inue

en.rtfittngs wre heaw welded to the scenftig mha welded tde screen
body. lFiain;s ame square to the sczeec body body. Fittings arc square to the screen body
within .015 fvr2Zh S, .020" fbr4'PS. within .030".
or .030" for 6" PS scen. IIH The Screen surface is esselgbfy free of
FIiSH: The scren surface is free of oils, pease, oils, grease. paint, dirt. and any manufacturer's
paint, dirt, and any manufacturer's markings thtat nuidngs. Stringers or burn are rcumovcd.
could alter the chemistry of the sample. Serinqeus The product is comjpletey incased in an
Or bunTM art removed. indvidual 7 =it thick polyethylenc Mro~uvc.
71e product is completely incased in an wrapper with sealed ends and shipped in-
individual 7 mil thick polyethylene protective cardboard orwooden boxes.
wrapper with sealed ends and shipped in DOUMEATUON. If required, the

wate resstat Cadb~ad ~manufacturer will provide documentation that
DOCUMENTATION; If uxil t the screen mes the specifidations. ftmples
mianufacturer will provide documentation that are- materia certificate of compliance, tst xesuiks
the screen meets the specifications. Examples for strutigth or leak test rtdimarments. inspection
are material certificate of compliance. test reults rcod& for dimensions, cleaning process used
for strength or leak test requirements, inspecti-mr and its acceptauicc crxtcni.
records for dimensions, clearding proiceag used
and its acccptance criberia.

01 971O IQ0 IP: 7nA in
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FLUSH THREAD PVC SCREEN AND CASING
/ Monoflex CNC computer lathed f.ush threads

follow ASTM F-480 recoxmendai ons for reliable,
consistent results on the job site. -7-

/ Our close tolerances provide a strng conxnecdon Z:
while retaining ease of assembly.

Z Manufactured from quality PVC pipe; Monoflex
flush thread, screens and casings axe available in
diameters of 12" through 12" with 2. 4, or 8
threads per inch stocked in schedultes 40 & 80.
Other schedules and SDR's are available in PVC
and high density polyethylene.

/ Laying length is standard for 2" and 4" schedule
40 PVC. Other sizes are end to end length.
Custom lengtht are available in all diameters.

/ All standard Monoflex PVC threads are
compatible with other materials tlheaded to ASTM
F-480 recormendations. with the iame TPI. Z

All standard screens provide maximuum net open --. ---------- --
area. A wide variety of slot sizes and spacings is
available to adapt to various site conditions.

Flush Thread Flush Thread2" and 4" schedules 40 and 80 screens & casings Screen Casing
are supplied with Buna-N 0-riugs at no additional
charge. Buna-N 0-rings are available for all other
sizes for a nominal charge- Q0 0-

All flush thread well screens and c sings are Bun-N O-Rir9% M o Plu Fero : Cir
Envixowrapped and hermetically sealed at both (uI )
ends as a standard practice. 

- -

PLFASIE SYEC1FY P.ART NVIMMER WHEN ORDERING.

The following pages list flush thread PVC sereens -71and casings along with the appropriate Buna-N
0-rings, and flush thread caps, plugs, and points.

-........................... . Mak F IPri F rn, 'uinlCustom lengths, thre-ads and adapters availaible. Plug (molded)(o

0'FLEX B 7
.,....c
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PVC PI'PE SPECIFICATIONS
PV ce ue 01 S R2 - W.P 20 SI:Ml 2. .

pipe o.D. AM4I~e Min. N0rnlul6 V4JP Awa. hill,. *nirw

/B6 .06 el1 1.04500 I4 l .910 .0o .12
11.5( 3~ 098 .4s 750 is 1.162 A30 7170

35 .64 .m091 lp __i I .W I.U o?9

MM2 .64 .~ 109 181 1, 1.900 1.70 .000 .330

3k4 1050 Bic0 . .21' i 4 2. 2,376 Z.17 J113 .

1 1811 15= .133 311 450 2 11Z WS8? 2.501 .137 *5

I1IA 1.6" 1.w6 i.0 14u 3. .146 A17 1.106

1 1 .10 - .0 9w I1 -co $45 4.000 3.5se .190 1.114

2 2376 2449 .154 W04 201 4 4.50 .04 .210 1.1125

2 112 ?87s .445 .79M 1076 3M5 .. 1 .01 M .- 9

1 ISM5 IO4U 216 LAM 2150 6 o.MS 5.M5 .All 3361

2 11 r w a.0O 320 .246 i.W5 2Q4 6 6.625 7.56 ,410 6.679

M& 6.53 017 za a 27 A 110

S 6.125 7.Mn *:5o 3.304 W4 SD 26-WP 60PI3*

10 0,750 9386 JV 71=0 8

It 4w 13=01 437 11.8( 130 P" O.D. b 69L

16 l.~ 4.~ .9m 15.41% 130 ~w(IM.) . Wa MA
i~ s.~0 4~ 6W 20,112 130

ZDA.60 16.79 .6w MON 101.1 1.475 wo0 18

Re 4190 22544 -to? 37512 I IM 1 SM 151 MA
I l1r, I 90 1734 .073 no0

2 7375 .2M .01 42
5 -635 I .47

3 3,MI 3210 '135 S15

~~'imax 3QA~Q Mi ofo 112 A.0 31672 .154 .8
ipet 1 aO WA. PI 4 4.5w 4.134 .7 ,0

Sm(n)A 04 VIM PS,5 Sl.i 5.109 .214 2.20

Ila .485 .2W x.13 AA6 1230 6.526 6.4 .255 3M270

MA4 W4 2M8 .119 AM0 tl30 8.02 7S21 .332 $1488

an1 AnT .4071 M,2 .13 SO) 10.I750 9184 .411 a.4"2!

1/2 Aa4 .5M6 W1 .2Q0 5 w2 127w5 11.710 .109 1.0

.Vd I *4i . 124 .154 zn3 66 14AM 12M W57 14.4M0

1 .311 935 .171 .400 15.000 14.68 . 16.810

1 114 l.680 '.24 .11 4 21) I5 i6.tc 165-U3 .8Ow 2.3.06

1 142 1 40 1,4T6 .2 A.73 470 % 1.CXM 16.370 .-'0 zq0*70

Z 2.37, 1.21 .014 . M '85 2.000 22.043 03 4,2

Z in2 2.97S .29 .1,76 1 A19 4202 2.7

3 1 r. 41X0 7.36 .3111 !2-1- 1
4 A.S01 1796 .3327 742 AliPly
6 5.540 4.767 Jb j W;~ 2.3

Po 6.625 1.665p Min, 81,0 200:
(0 10.750 O.'52 .60.8 I 916b, Z30 Flp* (i. O D. Av*wMi, MAiiu Pr

(7 12.7150 I Zsj .0 o6437 23 z. .. W WJi v

11 .4W 17.610 .750 19,76 10D (b
1. 16.00 14.214 A-3 90 430 rM 09 It
is 11M0 16.01 x? 31.111M 2" M .750) M

29 20.0M 17,514 1,o0i 40.001 ir O N 19 .4 0
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Well Log and Construction Details, and Pump Test Data.

Racetrack Replacement Well



WATER WELL RECORD Form WWC-5 KSA 82a-1212 ID No.
1 LOCATION OF WATER WELL: Fraction Section Number Township Number Range Number

-ounty: NJV% sy Sf 1
/4 T 1/ _S R -L Y-ice anc direction fr m nearest town or city street address of well if located within ci :

21 WATER WELL OWNER: Roer Thompson VLL IlkX <-" o ,
RR#, St. Address, Box # : 200 Racetrack Rd Board of Agriculture, Division of Water Resources
City, State, ZIP Code : J unction City Ks 6441. Application Number:
31 LOCATE WELL'S LOCATION V,,n ' urr Ut- CUM'LEI EO WELL... . . . .. ft . E L E V A T IO N : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...

AN "X" IN SECTION BOX: Depth(s) Groundwater Encountered 1 ................ ft. 2 ............... ft. 3 ..............
WELL'S STATIC WATER LEVEL .'-..'. ft. below land surface measured on mo/day/yr .... q...(-0'7. .Z-......

N Es.Yil test data: Well water was ............ ft. after ..... ....... hours pumping ........... gpm
- -NWB oeNE-- Est.Yield .at..gpm Well water was ............. ft. after ............. hours pumping ........... gpm

I I Bore Hole Diameter- in. to ................. ft., and .................... in. to ............ ft.
I I E WELL WATER TO BE USED AS: &Public water supply 8 Air conditioning 11 Injection well
I 1 1 Domestic 3 Feedlot 6 Oil field water supply 9 Dewatering .12 Other (Specify below)

I - - 7 . SE - - 2 Irrigation 4 Industrial 7 Domestic (lawn & garden) 10 Monitoring well ..............................
Was a chemicaltbacteriological sample submitted to Department? Yes. No. " If yes, mo/day/yrs sample was sub-

s mitted I .ltE - -- . Water Well Disinfected? Yes No
5] TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tile CASING JOINTS: Glued ...... Clamped ...

1 Steel 3 RMP (SR) 6 Asbestos-Cement 9 Other (specify below) Welded ...................
6PVC 4 ABS 7 Fiberglass .............................. Threaded................

Blank casing diameter. . ........ .............. in. to .............. f. Dia .............. in. to .............. ft
Casing height above land surface ...... in., weight ........................... lbs./ft. Wall thickness or gauge No ....................
TYPE OF SCREEN OR PERFORATION MATERIAL: d>VC 10 Asbestos-cement

1 Steel 3 Stainless steel 5 Fiberglass 8 RMP (SR) 11 Other (specify) ....................
2 Brass 4 Galvanized steel 6 Concrete tile 9 ABS 12 None used (open hole)

SCREEN OR PERFORATION OPENINGS ARE: 5 Gauzed wrapped 8 Saw cut 11 None (open hole)
1 Continuous slot 3 Mill slot (giNire wrapped 9 Drilled holes

Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) .......................... ft.
S%,,HEEN-PERFORATED INTERVALS: From. q ft. to-... - 9 ft., From .................. ft. to.................ft.

From .... ... ft.to .. . . . .... ft., From ................... ft. to ................... ft.
GRAVEL PACK INTERVALS: From . . . 1 ..... ft to . ft., From ................... ft to ................... ft.

From ................. ft. to ................ ft., From ................... ft. to ................... ft.
GROUT MATERIAg 1 Neat cement 6)Cement grout 9 ( entonite 4 Other..A.J ...... t . .it'A...

Grout Intervals: FrC .. .. . ft. to. . . ... .ft., From .. . .. '- . ft. to .... . ...... ft., From ..... 4 ..... ft. to.... ......... it.
What is the nearest source of possible contamination: 10 Livestock pens 49Abandoned water well

1 Septic tank 4 Lateral lines 7 Pit privy 11 Fuel storage 15. Oil well/Gas well
2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (specify below)
3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 Insecticide storage

Direction from well? We7J_'F How many feet? WYv1"T1 I 0i I 0ZT
FROM TO LITHOLOGIC LOG FROM TO PLUGGING INTERVALS

A~l~ Mct. 5v~ _-____-e7 6 4T Q
7_ L;_D " A ~ eADn-;

7[CONTRACTOR'S OR LANDOWIR'S CERTIFICATION: This water well was (1) constructed, (2) reconstructed, or (3) plugged under my jurisdiction and was
completed on (moday/year) .... . . ... .......... and this record is true to the best my knowledge and belief. Kansas
Water Well Contractor's Licence No . ... . This Water Well Record was completed on (mo/day/yr.. .. .. . ...
under the business name of ,L t AJs - J by (signature)

INSTRUCTIONS: use typewiter or ball point pen. P LA RESSF and PRf cleearly. Please fill tn blanks. underline or clrcle the correct answers., d top three copies to Kansas I ol Health and
Environrent, Bureau of Water, Topeka. Kansas 66620-0 01. Telephone 785-296-5524. Send one to WATER WELL OWNER and retain one for your records. Fee of $5.00 for each ""msifted well.



CONSTRUCTION OF WELL
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LOG OF WELL

Ft. In. to Ft. In. Formation



Well Number: TH 1-02(Racetrack Well) Logged by: Rolland Yoakum
Project: Fort Riley Driller's Name: Randy Crowl
Total Depth: 72.5 feet Borehole Diameter: 6"
Date Started: 7/30/02 Water Level: 21.3'
Date Completed: 7/30/02

Log
0 - 1.5 Topsoil, dark reddish gray (lOR 3/1), silty, moist
1.5 - 4.5 Silt, loosely compacted, dry, brown
4.5 - 5.3 Silt, loose, unconsolidated, moist, brown (7.5 YR 4/2)
5.3 - 6.5 Silt, loose, unconsolidated, dry, pale brown (IOYR 6/3)
6.5 - 8.0 Silt, loosely compacted, dry, brown
8.0 - 9.5 Sand, dry, light gray (1OYR 7/2), subrounded to rounded, fine
9.5- 11.5 Sand, loosely compacted, unconsolidated, dry, light gray (IOYR 7/2),

subrounded to rounded, fine
11.5 - 14.5 Sand, fine, subrounded to subangular
14.5-15.2 Sand, loose, unconsolidated, dry, very pale brown (1OYR 7/3), fine,

subrounded to subangular
15.2-16.1 Sand, loose, unconsolidated, dry, light reddish brown (5YR 6/4), fine,

subangular
16.1- 16.4 Sand, loose, unconsolidated, dry, very pale brown (IOYR 7/3), fine,

subrounded to subangular
16.4 - 16.5 Silt, loose, unconsolidated, moist, very dusky red (2.5 YR 2.5/2)
16.5 - 19.5 Sand, dry, fine, subrounded to subangular
19.5-20.9 Sand, loose, unconsolidated, moist, reddish yellow (5YR 6/8), fine,

subangular
20.9-21.3 Sand, loose, unconsolidated, moist, light reddish brown (5YR 6/3), fine,

subangular
21.3 -21.5 Sand, loose, unconsolidated, wet, gray (N5/), fine, subrounded
21.5 - 24.5 Sand, wet, fine to medium, subrounded to rounded
24.5- 26.5 Sand, loose, unconsolidated, wet, dark greenish gray (5BG 4/1), frne to

medium, subrounded to rounded
26.5 - 29.5 Sand, wet, fine to medium, subrounded
29.5- 29.6 Clay, medium dense, medium to high plasticity, wet, very dark gray (N

3/), sandy, sand is angular to subangular, poorly sorted, medium to fie
29.6 -30.0 Sand, low density, unconsolidated, wet, very dark gray (N 3/), angular to

subangular, medium to fine, poorly sorted
30.0 - 35.5 Sand, wet, medium to fine
35.5-36.5 Sand, loose, unconsolidated, wet, dusky red (2.5 YR 4/4), coarse to

medium, trace gravel, poorly sorted, vitreous, angular to subrounded
36.5 - 40.5 Sand, wet, coarse to medium
40.5-41.5 Sand, loose, unconsolidated, wet, dusky red (2.5 YR 4/4), coarse to

medium, trace gravel, poorly sorted, vitreous, angular to subrounded
41.5 -44.5 Sand, medium
44.5 -45.0 Sand, loose, unconsolidated, wet, pale red (2.5 YR 7/3), medium to fine,

subrounded



45.0-49.5 Sand, medium to coarse, wet
49.5- 50.5 Sand, loose, unconsolidated, wet, weak red (2.5 YR 6/3), rounded to

subrounded, medium to coarse, trace gravel, subangular
50.5 - 54.5 Sand, coarse to medium
54.5-55.5 Sand, loose, unconsolidated, wet, reddish brown (5YR 5/3) coarse to

medium, subangular to subrounded, poorly sorted
55.5 - 59.5 Sand, coarse to medium
59.5- 60.0 Sand, loose, unconsolidated, wet, reddish brown (5YR 5/3), coarse to

medium, subrounded, poorly sorted
60.0 - 60.2 Sand, silty, tight, unconsolidated, wet, yellowish red (5YR 5/6), fine, with

trace medium sand
60.2 -71.5 Sand, medium to coarse, subrounded
71.5 - 72.5 Limestone, weathered, argillaceous, dark gray



WELL INFORMATION

Layne Christensen Company

I.-CONTRACT BayWest 5. Driller R. Bowles
FortRiley Water Supply Services 6. DATE 8/29/2002

2. City, State Fort Riley Kansas 7. Date Started.
Race Track Area Completed

3. Well-No. 1 at Test Hole No. 1-02 8. Drill Crew Man Hrs.

4. Well Location (attach map) Race Track Well 9. Working Days

Drilling

Other

10. MATERIAL IN WELL WALL
LENGTH DIA. THICK- MATERIAL TYPE NO.FT. IN. IN. NESS IN.

PVC Wirescrerap 0.080"
25' 8" Sch. 40 PVC rap ShutOer 0 n8s

Wirewou Openings

Flush joint
Inner Casing 61'q9 8" Sch. 40 PVC Welded

Screwed

Outer Casing WeldedScrewed

11. GRAVEL 13. DIMENSIONS
Size Colorado Silica Sand 4-8

A. Total Depth 70.90Tons 1.5
(From Top of Inner Casing to Bottom of Well)

12. CASING SEALED: B. Height of inner Casing 5'
Puddled Clay 2(1eX) (No) (Above Ground Level)
With 2 Bags Bentonite Added C. Distance to Top of Gravel 2 1 '

or (From Ground Level)
With 3 Bags/cu. yds. Cement D. Diameter of Drill Hole 14"

Seal Material Placed in
Well With Tremie Pipe E. Rig. No.

Bottom of WellIscreen Comments centralizers placed botl
SealedWith PVC Plate of screen, bottom of riser &

10' below land surface
LW-39B



11. PUMPING TEST

A.
Test pump

Permanent in ........... 3Bowl -----... Stages
Permanent pump

Length of column .........-.................. Ft.

Length of Bowl ...................... . Ft.

Length of suction ....................... Ft.

B. Measured water level ................... Ft. from top of ...... In. ORIFICE

dia. casing which is .................... Ft. above ground ....................... x ............................

C. Length of airline .................... Ft. from top of casing .............................. x ..........................

INCHES

ORIFICE ALT. GAGE WATER DRAW
TIME MANOMETER GPM READING LEVEL DOWN

0 0

15. Permanent ...... ........ Pump No ............................... installed by ........................................-

Permanent air line length ........................ Ft. Date .............................. ---...-.......-. .....
MAN&b Day ya



AQUIFER TEST
Layne Western, a Division of Layne Christensen

Wichita, Kansas

Fort Riley Water Supply September 4, 2002
Plaza Race Track 8" Well
Fort Riley, Kansas
SWL: 23' 2" (Bay West)

Time of Day Elapsed Min Tape Read. Water Level Drawdown Ft. Pump Rate
0 261 gpm
5 29' 2"

10 29' 2-1/4"
15 29' 2-1/4"
20 29' 2-1/4"
25 29' 2"
30 29' 1-3/4"
35 29' 2"
40 29' 2"
45 29' 4-1/2"
50 29' 4-1/2"
55 29' 4"
60 29' 4"
70 29' 4"
80 29' 4"
90 29' 4-1/2"
120 29' 4-1/2"
150 29' 4-1/2"
180 29'4"
210 29'4"
240 29' 4"

Recovery 5 min 23' 3"
10 22' 3"
15
20
25
30



08/13/2002 TUE 15:22 FAX 651 638 3209 JOff4SON SCREENS - DRLG EQUIP-Mo Qh003/003

Product Specifications AO hOD screens-A WeaUtrfor Compary

PVC Vee-Wire Monitoring Screeaun PVC Vee-Wire 8" PS Scireen
Specifications Specifications

GENERAL The product is made of white GENERAL The product. is made of white
PVC "ype 1, Grade I material as describcd in PVC Type 1, Grade I material as described inASTM F480 and ASTM DI784, Class 1245,1B. ASTM F480 and ASTM D1784, Class 12454B.The product is Vee-Wire screen with a continuous The product is Vee-Wire screen with a continuousslot widening inwardly to minimize clogging;. slot widening inwardly to minimize clogwing.The suface wire is helically wrapped and so:oic The surface wire is helically wrapped and sonicwelded to a circular array of internal rods. The welded to a circular array of interial rods. Theslot is selected based on a sieve analysis of the slot is selected based on a sieve analysis of thewaterbearing formation sediments or the watcrbearing formation sediments or theselected filter pack. selected filter pack.
STRENGTH: The screen meets the following STRENGTH: The screen meets the following
minimum strength requirements: minimum strength requirements:
COLLAPSE PRESSURE: .psi COLLA E PRESSURE: 3 7 psi
at slot at slot
TENSILE STRENG : lbs. TENSJUX STRENGTH: / 37 5-bs.of hanging weight of hanging weight
DIAMETER: The nominal screen outside DIAMEIER: The nominal screen outsidediameter is _ _ _ inches, and is round diameter is 8.63 inches, and is round withinwithin 0.030 inches. The clear inside diameter 0.030 inches. The clear inside diameter
is inches. is 7.50 incies.
T'lic screen body is straight within 1/16" over The screen body is straight within 'f8" over
a S' length. a 5' length.
SLOT: The required slot opening SLOT: The required slot openingis inches with minimum open is O. o 80 inches with minimum opeuarea of .sq. inift, of screen. The area of 1t *sq. inift of screen. Themanufactured slot is within _.004 inches of thle manufactured slot is within -.004 iachcs of thenominal, and the slots ae essentially free of nominal, and the slots are essentially free ofstringers or burrs, stringers, or burrs.
FITTINGS: ASTM. F480 flush thread fittings 2Lre FITiMNGS: ASTM F480 flush thread fittings aicrequired: including a Bona N O-ring on the male required. including a Buna N O-ring on the maleend. The fittings are heat welded to the screen end. The fittings are heat welded to the screen
body. Fitings ate square to the screen body body. Fittings are square to the screen bodywithin .015" for 2" PS, .020" for 4" PS, within .030".
or .030" for 6" PS srens. FINISH: The screen surface is essentially free of
FINISl: The screen surface is free of oils, grease, oils, grease, paint, dirt, and any manufacturer'spaint, dirt, and any manufacturefs markings that markings. Stringers or bums are reitoycd.could alter the chemistry of the sample. String ersor brrs ro rmove.'Te product is completely incased in anor buiTS are removed, individual 7 rail thick polyethylene protective
The product is completely incased in an wrapper with sealed ends and shipp.d inindividual 7 il thick polyethylene protective cardboard or wooden boxes.wrapper with sealed ends and shipped in IOCUMENATION; If required, thewater resistant cardboard boxe manufacturer will provide documentation that
DOCUMENlTATION: If rnuired, the the screen meets the specifications. Examples
uanufacturer will provide documentation that are material certificate of compliance, test resultsthe screen meets the specifications. Examples for strength or leak test requitements, inspectionare material certificate of compliance, test results records for dimensions, cleaning process usedfor strength or leak test requirements, inspection and its acceptance criteria.

records for dimensions, cleaning process used
and its acceptance criteria.

A



08/13/2002 TUE 15:21 FAX 651 638 3209 JOIINSON SCREENS - DRLG EQUIP-nO 002/o03

Product Spec ificalli ons jOhnSOnscreens"
A Wdleiord Compay

PVC Vee-Wire Monitoring Screen PVC Vee-Wire 8" PS Screen
Specifications Specifications

GENERAL The product is made o whito GENERAL The product is made of whitePVC Type 1, Grad 1 material as described in PVC Type 1, Grade 1 material as d,:scftbed inASTM F480 and ASTM D1784, Class 1245413. ASTM F480 and ASTM D1784, Class 1245413.The product is Vee-Wife screen with a continuous The product is Vee-Wire screen with a continuousslotwidening inwardly to minimize clogging, slot widening inwardly to minimize clogging.The surface wire is helically wrapped and sonic The surface wire is helically wrapped and sonicwelded to a circular array of internal rods. Tix- welded to a circular array of internal rods. Theslot is selected based on a sievce analysis of dx: slot is selected based on a sieve analysis of thewaterbearing formation sediments or the warerbearing formation sediments or theselected filter pack. selected filter pack.
STRENGTH: The screen meets the following S1IENGTH: The screen meets the followingminimum strength requirements: minimum strength xequirements:
COI,0SEPRESSUl ._ psi COLLAPSE PRESSURE: psiat .., . slot at slot
TENSILE STRENGTH: /S," lbs. 11NSELE STRENGTt: .. . lbs.of hanging weight of hanging weight
DIAMETER: The nominal screen outside DtAMEEa The nominal screen outsidediameter is _ 4'.3S inches, and is round diameter is 8.63 inches, and is round withinwithin 0.030 inches. The clear inside diameter 0.030 inches. The clear inside diameter
is s -Ts inches. is 7.50 inches.
The screen body is straight within 1/16" over T11he screen body is straight within 118" over
a 5' length. a5 length.
SLOT: The required slot opening. SLOT: The required slot opening
is o 01w inches with inimirnum opea is inches with miniinumn openarea of - sq. inJft of screen. The area of __ _ sq. in.ft. of screen. Themanufactured slot is within ±.004 inches of the manufactured slot is within +.004 incbes of thenominal, and the slots are essentially free of nominal, and the slots arc essentially free ofstringers or banrs. stringers, or burrs.
FITlINGS: ASIM P480 flush thread fittings are FITTINGS: ASTM F480 flush diread fittings arerequited: including a Buna N 0-ring on the male required: including a Buna N 0-ring on the nal-end. The fittings are heat welded to the screen end. The fittings are heat welded to the screenbody. Fittings are square to the screen body body. Fittings are squtarc to the screen: body
within .015" for 2" PS, .020' for4" PS, within .030".
or .030" for 6" PS screens. FINISH: The screen surface is essentially fee of
FINISH: The screen surface is free of oils, grease, oils, grease, paint, dirt, and any manufacturer'spaint, dirt, and any manufacturer's markings that markings. Strigers or burrs are xemoved.could alter the chemistry of the sample. Stringers The product is completely incased in anor burrs are removed, individual 7 mil thick polyethylene protective
The product is completely incased in an wrapper with sealed ends and shipped inindividual 7 rail thick polyethylene protective cardboard or wooden boxes.wrapper with sealed ends and shipped in UMA ION Ifrequired, thewater resistant cardboard boxes. DCMI4"lO:Irqtd h

manufacmrer will provide documentation thatDOCUMENTATION: If required, the the screen meets the specifications. Examplesmanufacturer will provide documentation that are material certificate of compliance. test resultsthe screen meets the specifications. Examples for strength or leak test requirements, inspectionare material certificate of compliance, test results records for dinasions, cleaning process used
for strength or leak test requirements, inspection and its acceptance criteria.
records for dimensions, cleaning process used
and its acceptance criteria.
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PVC PIPE SP3ECIFICAT1IONS
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FLUSH THREAD PVC SCREEN AND CASING
/ Monoflex CNC computer lathcd .ush threads

follow ASTM F-480 recoimnendaions for reliable.
consistent resulLs on tie job site.

/ Our close tolerances provide a stroutg connection
while retaiin- ease of assembly.

/ Manufactuxed from quality PVC pipe: Monoflex
flush thiread screens and(l casings lie available iII -
diameters of 1/2" through 12" with 2, 4, or 8
threads per inch stocked in schedules 40 & SO.
Other schedules and SDR's are available in PVC
and high density polyethylene.

/ Laying leng-th is standard for 2" and 4" schedule
40 PVC. Other sizes are end to end l igth.
Custom lengths are available in all diameters.

/" All standard Monoflex PVC threads are
compatible with other materials tiueaded to ASTM
F 480 reconinendatiois, with te sa'ne 'l1.

/ All standard screens l)rovide inaximruni net ope-n - .......
area. A wide variety of slot sizes and spacings is -
available to adapt to Various site conditions. V';

Flush I hread Flush I hread
/ 2" and 14" schedules 40 and 8) screens & casings Screen Casingarc supplied with Buna-N 0-rings at no additional

charge. Buna-N 0-rings are available for all other
sizes fo a nomninal charge- 0

All flush thread well screens and cs 4s arc Mna NO Pity M;6Plug Fmal CpEnvirowrapped and hermetically sealed at both (!;old) (solid)
ends as a standard practice.

I'LEASE SI'EMtY PA1CV NUMBER 1WHEN -)RfIDERING. 
".

The following pages list flu"h thread PVC screens - - -_...aud casings along with the appropriate Buna-N
0-rings, and flush thread caps, plugs, and points.

Mod( Point I-c.nalc PointCuston lengths, threads and adaptes available. --e'Pluq (molded)

... le-Plug (molded)

....................~ ~ ~ tM M ; ........ r.h.t 'm r, .'lJ n



ENGINEERING SPECIRCATIONS

PVC FLUSH THREAD MONITOR WELL SCREENS AND CASINGS

. All PVC well screens and casings ued on this project shall be manufactured by Mnoflex
and conform to ASTM F-480: "Standard Specification for Thermoplastic Well Cai,;ing Pipe and
Couplings Made in Standard Dimension Ratio- (SDR), SCH 40 and SCII 80."

2. PVC materials used to produce the raw PVC pipe shall meet ASTM Standard D--1784:
"Specification for Rigid Poly (Vinyl Chloride) (PVC) Compounds and Chlorinated Poly (Vinyl
Chloride) (CPVC) Compounds for PVC Normal Impact, Type I Grade I (1120), cell classification
12454-B."

3- The finished schedules 40, 80, and 120 raw pipe shall meet Ihe requirements of ASTM Standard
D- 1785: "Specification for Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 40, 80, wnd 120."
In addition, both the raw material and the finished raw pipe shall be approved by the National
Sanitation Foundation (NSF) for use in potable water applications.

4. The PVC pipe used to produce the well screens and casings shall be made flora viigin plastic
produced by the onigrial compounde.

5. The pipe shall be homogeneous throughout and essentially uniform in color, opacity ard density.
The inside and outside surfaces shall be glossy in appearance and t>ree of chlking, sticky or tacky
material and visually free of oils. grease, dust and marks imp;arted as a result of (lie unanufac-
turing process. In addition the pipe walls shall be free of cracks, holes, blisters, voids, foreign
inclusion, or other defects that are visible to the naked eye and that may affect the wall integrity,
Machined slots or holes deliberately placed in the pipe are acceptable.

6. The outside diameters, waU thickne:;ses and out of roundness tolc.ranc,-s shall kill within
the guideliues of Tables I & 2 of the AS'l'M F-480 Standard Speciticatiol whei measured
in accordancc with Test Method D-2 122.

7. All flush thread materials must be slk.tted and threaded without lhe use of any type of liquid
coola.t Air is the only acceptable coolant.

8. Well screens 1/2" through 5" are to be slotted on 118" spacing. Well screens 6" aid larger are to
be slotted on U/4" spacing unless othervise specified. ALL well screens .040 slot and larger willbe slotted on 114" spacing unless odmeuwise specified.

9. All screens and casings shall be nominid length except for" anId 4" schcdule 40 which shall be
laying length. The teru "layinig length" tefers to the overall length less the lengtb requiredto complete the assembly. Notinl leN zth + the length of the exposed male thre-ad (pi) =laying
length.

10. The threads per inch for tme various diameters and schedules of flush thread materials shall be
the same as that produced by Monoflex, Largo, Florida or approved equal.

11. All screens and casings sball be supplied in individual polyethylene bags hermetically sealed at
BOTH ends. Said products shall be shipped in cardboard boxes with properly secured ends. Fach
box shall display a color coded label .ontaining a fill description of the product intside. Said
label must indicate the number pieces per box, the threads Iver inch- the date of packaging, the
signatures of the packer and QC inspector and show a drawing of the product,

800-57-181'r.. ir-. ' ...... r% %r ' 1 7



,tJ A PUMP INSTALLATION
1. JOB NAME BayWest; Ft. Riley Waterl 6.1 MOTOR OR GEAR DRIVEAddress Supply; DACW4195D0022 Make_ _ranklin HP_

City, State Fort Riley Ks Speed 3450 Volts 460 3 ph
Standard2. DATE 10 18 2002 Job Completed Or Gear Drive Ratio Combination

Month Day Year Frame Size Non-Reverse-Yes No

3. PUMP NO. 5 THC Oil-Water Lube Running Amps. 20-19-19
PumpTrou -New-Repair Running Volts -

Serial No. #10-3 w/grd. wire

7.. WELL Race Track
4. IPUMP SIZE ,No. 1 Year Drilled AUg. 2002

DIAMETER LENGTHS Location Near Race Track
Above I Diameter - 8" Depth 65'

Discharge Below X
Screw Measured from top of _ " diameter casing which isColumn 4" Flange -20 _ feet above ground. groundlevel

Tubing Tape to Water------
Stainless

Shaft Carbon Air Line Length . . ..... A. L. Material _

Column setting to bowl 40 ft. Static Gage---- Static Level

BOWL Pumping Gage - -_ Pumping Level_____
Diameter 5" Shaft Diameter. I ~ Discharge Pressure Feet when pumping into
Type- submersible Stages - System

Cast Iron or Bronze 8. INSTALLER
Suction . Diameter _ Ft. Long Rig Used
Special Paint or Coating on: Zinc Sleeves in:

Column Foreman Hours to Rig Up-.. ..---- To Pull

Tubing Inspect . Repair--- To Set-_-- .Tubing 
___.

5. PUMP REPAIR

CONDITION OF PUMP WHEN PULLED NEW PARTS INSTALLED
Column Column 40' 4" PVC

Tubing 
Tubing

Shafting__ Shafting

Bowl Bowl 5THC, 5-stage submersible,
235 GPM at 178' TDH

Suction Suction

1. DRAIN PORTS OPEN Yes NoMACHINE WORK 2. CHLORINATE WELL Yes No

3. PUMP RUNS
4. ALIGN PUMP HEAD WITH DIAL INDICATOR Yes No

5. GROUTED HEAD-BASE PLATE Yes No



GOULDS PUMPS, INC. Specifications
TURBINE DIVISION SpePumpim

LUBOCK TECVertical Turbine Pump
Submersible

A. Scope
This specification covers a deep well submersible turbine pump with above ground discharge and furnished with suitable
driver and accessories as specified herein. The pumping unit shall be designed and furnished in accordance with the latest
hydraulic institute and AWWA specifications for submersible turbine pumps.

B. Service Conditions
The pump shall be designed and constructed to operate satisfactorily with a reasonable service life, when installed in a
typical continuous turbine pump application. The pump shall be the product of, and manufactured by Goulds Pumps, Inc.
Other manufacturers will be considered providing the unit offered is an approved equal in all respects to the brand and
model preferred by the customer. Factory pump curves for alternate pumps shall be submitted with the bid.

C. Operating Conditions
Design conditions: Gallons per minute - -

Design head: J Feet total dynamic head (TDH)
Minimum pump efficiency of: 2 Percent
Maximum allowable speed: - RPM

Liquid to be pumped: Water

Pump bowl setting: 4 Feet

J Well diameter I.D.: Inches

D. Pump Construction
1. Bowl assembly: the intermediate bowls, and discharge adapter shall be flanged type constructed from close grained

cast iron, and shall conform to ASTM designation A48, class 30. They shall be free from sand holes, blow holes, or other
faults and must be accurately machined and fitted to close tolerances. The intermediate bowls shall have vitra glasslined waterways for maximum efficiency and wear protection. All intermediate bowls shall be of identical design for
interchangeability.

A thrust ring shall be above the top impeller to prevent excessive vertical upthrust. Threaded intermediate bowls will
be allowed on bowl sizes 8" and smaller. To ensure quality and consistency of product, cast iron components must be
produced in a foundry owned by the pump manufacturer.

2. Impellers: the impellers shall be constructed from ASTM B584 Silicon Bronze and shall be the __" enclosed,
(or - semi-open) type. They shall be free from defects and must be accurately cast, machined, balanced, and filed
for optimum performance and minimum. vibration. Impellers are to be standard product of the pump manufacturer and not
contain special workmanship to temporarily increase efficiency. They shall be securely fastened to the bowl shaft with
taper locks of v' C1 045 steel (or 416SS).

3. The discharge adapter shall be provided with a non-soluble grease packed bronze bearing, extending through the top
bowl into and through the discharge adapter and topped with a threaded cast iron cap or plug to protect the bearing from
abrasives. The adapter should be such that the bearing can be easily removed through the top of the adapter housing.

4. The inlet motor adapter shall be a minimum of class 40 cast iron and shall contain an extra long bronze bearing. The
inlet area shall have a net open area of at least four times the eye of the impeller and shall be protected with a 304
stainless steel screen.

5. Wear rings: pumps 6" and larger shall - (or shall not . ) be fitted with replaceable wear rings of bronze
° , material in the motor adapter and intermediate bowls. Wear rings shall have the minimum practical clearance to themating cylindrical surface of the impeller to provide adequate sealing independent of vertical positioning of the impellers.

6. The bowl shaft shall be constructed from ASTM A582 type 416 stainless steel. It shall be precision turned, ground and
polished and shall be supported by water lubricated bronze bearings, or _ optional fluted rubber bearings.



7. The motor coupling shall be of stainless steel and shall confirm to NEMA specifications and be capable of transmitting
the total torque and total thrust of the bowl assembly in either direction of rotation.

" Column Pipe sc,".&O -p '.
. ae column pipe shall be @ade-A- eel pipe, in _ o feet (or random) lengths, with the ends machined with 8 threads

per inch with %" taper. Inside diameter of the pipe shall be such that the head losses shall not be over 5 feet per 100 feet
of pipe, and shall weigh not less than - lbs/ft. Pipe shall be connected with threaded sleeve type steel couplings.

F. Submersible Cable
Pump cable shall be sized to limit the voltage drop to no more than 5%. The cable shall have three separate conductors
and a ground and shall be included in a single continuous jacketed assembly.

The insulation shall be water and oil resistant, and suitable for continuous immersion. The cable should be the length
of the column pipe plus 'c feet to extend from the well plate to the pump electrical controller. The cable should be
adequately secured to the column pipe by plastic ties, or other non metallic means, at 10 foot intervals. -- I - 3 " /

G. Submersible Surface Plate
The surface plate shall be of fabricated steel. The plate shall incorporate a long radius elbow welded securely to a150 lb. steel ANSI , "flange and shall rigidly support the total weight of the motor, bowl assembly, column pipe,
cable, and column of water. The cable outlet shall have a cable seal of adequate size to accommodate the cable size.
Threaded vent and drawdown holes shall be provided.

H. Submersible Electric Motor
The motor shall be a heavy duty - canned type or ___wet wound of NEMA design for 4", 6" and 8" motors,3"-'-° RPM. The motor shall be capable of continuous operation under water at the specified conditions outlined above.
A suitable thrust bearing shall be incorporated in the lower end of the motor adequate to receive the entire hydraulic thrust
load of the pump unit plus the weight of the rotating parts regardless of the direction of rotation. The motor shall have a 1.15
service factor, and suitable for use on a q- o. volt, three phase, 60 cycle electric service.

The motor leads shall be protected against the pump end with a 304 stainless steel cable guard held in place with stain-
less steel banding. As the motor lead exit the top of the cable guard it shall be properly protected to prevent damaging or
cutting the lead by the cable guard material.

Oiqqq~ r~aik Pin h-, £., M .A11fNM ADM QIb11n.-..-~.~lflU~.~
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--- E ULDS-PUMPS ------ S ubmersH .Zur fmps_Engineering Data

Effective January 1, 2000

Submersible Pump Data

Disch. First Add'I
Model NEMA "A" B" "D . E " Size Stage Stage

I-- wt. Wt.
5C 4 8.25 4.63 3.06 15.94 5.64 12.88 3.4 1 44 13

6 10.56 4.63 3.06 18.25 5.64 13.63 3,4 49 13
4 8.25 4.81 3.06 16.13 5.64 13.06 3,4 44 135T 6 10.56 4.81 3.06 18.44 5.64 13.81 3.4 1 49 13

5WA 4 8.38 4.00 3.06 15.44 5.64 13.25 3A 44 13
6 10.56 4.00 3.06 17.63 5.64 13.75 3,4 49 13
4 8.44 5.13 3.75 17.31 6.28 13.63 3A5 50 17

6C 6 10.56 5.13 3.75 19.44 6.28 14.25 3,4,5 55 17
8 12.50 5.13 3.75 21.38 6.28 15.38 3,45 60 17
4 4.94 5.50 3.75 14.19 5.94 10.63 3,4,5 41 16
6 9.75 5.50 3.75 19.00 5.94 13.75 3,4,5 53 16

6RA 6 10.56 3.75 3.75 18.06 5.94 12.88 3,4 90 20
7C 6 12.88 6.38 3.63 22.88 7.50 18.50 5,6 75 28

8 14.56 6.38 3.63 24.56 7.50 19.25 5,6 87 28
7RA 6 8.44 4.50 3.63 16.56 7.90 11.50 3,4 105 28
7T 6 12.88 7.09 3.63 23.59 7.50 19.06 5,6 78 31

8 14.56 7.09 3.63 25.28 7.50 19.94 -5.6 90 31

7WA 6 12.88 5.50 3.63 22.00 7.50 17.75 5,6 68 30
8 14.56 5.50 3.63 23.69 7.50 18.50 5.6 1 80 30

8DH 6 12.88 7.38 3.63 23.88 7.90 19.25 5,6 125 34
8 14.56 7.38 3.63 25.56 7.90 20.13 5,6 137 34

81 6 12.88 6.38 3.63 22.88 7.90 18.13 5,6 90 33 J,
8 14.56 6.38 3.63 24.56 7.90 18.88 5,6 102 33 . -I
6 12.88 5.00 3.63 21.50 7.90 17.25 4,5,6 165 36 C
8 14.56 5.00 3.63 23.19 7.90 18.13 4,5.6 1 177 36

8RJ 6 12.88 6.50 3.63 23.00 7.90 17.50 5,6 90 348 14.56 6.50 3.63 24.69 7:9D 18.88 5,6 102 34
6 12.88 5.50 3.63 22.00 7.90 17.50 4,5.6 185 469RA 8 14.56 5.50 3.63 23.69 7.90 18.50 4,5.6 197 46

6 15.13 8.50 4.50 28.13 9.81 24.25 5.6,8 194 64
9RC 8 13.25 8.50 4.50 26.25 9.81 21.50 568 206 64

10 13.25 8.50 4.50 26.25 9.81 20.50 5.6.8 206 64--
9T 6 15.13 9.25 4.50 28.88 9.81 25.00 5.6,8 200 70

9RT 8 13.25 9.25 4.50 27.00 9.81 22.25 5.6.8 212 70 ""
10 13.25 9.25 4.50 27.00 9.81 21.25 5,6,8 212 70
6 15.13 6.63 4.50 26.25 9.81 22.38 5,6.8 158 58

9WA 8 13.25 6.63 4.50 24.38 9.81 19.63 5.6,8 170 58
10 13.25 6.63 4.50 24.38 9.81 18.63 5.6,8 170 58
8 13.25 9.25 4.50 27.00 10.00 22.00 6.8 185 65

1ODH 10 13.25 9.25 4.50 27.00 10.00 22.00 6,8 190 65 .0 0
12 13.25 9.25 4.50 27.00 10.00 21.00 6.8 190 65 ""

6 15.13 6.63 4.50 26.25 10.00 22.38 4,6,8 280 76 0
10RA 8 13.25 6.63 4.50 24.38 10.00 19.63 4.6.8 285 76

10 13.25 6.63 4.50 24.38 10.00 18.63 .64.8 285 76
6 15.13 8.40 4.50 28.03 10.00 23.38 6.8 187 60

10RJ 8 13.25 8.40 4.50 26.15 10.00 20.75 6,8 192 60
10 13.25 8.40 4.50 26.15 10.00 19.75 6.8 192 60
6 15.13 7.63 4.50 27.25 10.00 23.38 4.6,8 183 56

1 OWA 8 13.25 7.63 4.50 25.38 10.00 20.63 4,6,8 188 56
L _10 13.25 7.63 4.50 25.38 10.00 19.63 4,6,8 188 56

Goulds Pumps

©2000 Goulds Pumps Turbine Operations IT industries
Lubbock. Texas 79417
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-- rOULD-PUMP-S I Turbin e tmps.
Engineering Data

Effective January 1, 2000

Performance Correction Factors
*Use the multipliers listed below to de-rate head, capacity and efficiency for special materialsbowls and impellers. Apply both multipliers listed if both bowl and impeller are of special construction.

Bowl Multiplier Impeller MultiplierBowl Size C.. CL30 0.1. and other C.l. CL30 0.. and other
& Model without Materials without C.I. ater

(" Enamel Enamel AI-BRZ Materials5 5T 1.00 0.99 0.98 0.985WA.6C,6D,6RA 0.98 0197 0.98 0.977C,7RA,7T,7WA 0.98 0.97 0.98 0.978DH 0.98 0.97 0.99 0.978RA,8RJ.81 . 0.98 0.97 0.98 0.979RA.9WA,9RC,9T 0.98 0.97 0.98 0.971ODH 0.99 0.98 0.99 0.981ORAIOWA 0.98 0.97 0.99 0.971ORJ 0.98 0.98 0.99 0.981OL 0.99 0.98 0.99 0.9811C.1IWA 0.99 0.98 0.99 0.9811 RA 0.98 0.97 0.99 0.9712C,12DH.12FR 0.99 0.98 0.99 0.9812WA,12RJ 0.99 0.98 0.99 0.9813C,13RA 0.98 0.97 0.99 0.9714DH. 14F,14H,14RJ 0.99 0.98 0.99 0.9815F 0.99 0.99 0.99 0.9716B 0.99 0.98 0.99 0.97160H 1.00 0.99 1.00 0.9918B,18H,18L 0.99 0.99 0.99 0.9718D 1.00 1.00 0.99 0.9720B,20G,20H 0.99 0.99 0.99 0.97.20E 0.98 0.98 0.99 0.97Example:

Customer's rating is 1000 GPM at 50 it. head with a 316 SS bowl and impeller construction. Referring to the bowl assembly performance curve, the efficiencyA12RJMO at 1760 RPM was selected. From the table, both the bowl and impeller correction at the corrected rating is 85% minus 3 points de-rate for one stageis 0.98. To determine pump efficiency, the rating must be corrected: which equals 82%. This efficiency must now be derated:
Corrected capacity = 1000 GPM = 1041 GPM The pump efficiency = 82% x .98 x .98 = 78.8%

.98 x .98 Therefore, the pump performance is 1000 GPM, 50 It.Corrected head = 50 ft. = 52 ft. and 78.8% efficiency.
.98x.98 BHP = 1000x50 16.02 HP

3960 x .788

Goulds Pumps
@2000 Goulds Pumps Turbine Operation IuLubbock, Texas 79417
DATAPG7



-- GOULDSPUMPS Ve rtIcaJTurnePLmps...
Engineering Data
Effective January 1, 2000

Bowl Assembly Pressure Limits

Maximum Bowl Working Pressure (PSIG) "1
Bowl Size Cast Iron CL 30 Ductile Iron "3
& Model Double Bolting

Std Bolts (Grade 8) Sid Bolts (Grade 8)
5C 480 720

5T SWA 480 720
6C 420 720

60H '2 200 _

6RA 430 790
7C 415 720

7RA 430 790
7T 310 720

7WA 364 680
8DHC 364 600

8DHO *2 300 _
81 364 720
8RA 430 790
8RJ 425 790
9RA 450 850
9WA 530 920
9RC 400 860
9T 530 920
10DH 322 600
IOLC 244 500
1ORA 450 850
IORJ 430 790

IOWA 375 790
11C.11WA 380 680
11RA 400 632
12C 340 680
12DH 327 600
12FR 300 600

12WA 390 720
12RJ 340 632
13C 327 632
13RA 430 680
14DH 327 680
14F 327" 680
14H 327 680
14RJ 340 720
15F 260 410
16DH 240 480
16DM 335 620
16B 322 643
18B 348 656
18D 308 562
18H 373 537
18L 160 _
208 327 636
20E 380 650
20G 300 534
20H 307 524

NOTES:
1. Pressure units based on maximum operating pressure of pump at any point on performance curve,

normally occuring at shutoff.
2. Threaded bowl connection.
, To insure proper sealing at bowl mating surfaces: Either 0-ring or liquid gasket material recommended

)n all ductile iron, double-bolted bowl assemblies.

Goulds Pumps

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE 8IT' Industries
PRINTED IN U.S.A.



1GQIJLDSPIIMPS 
- Vertical Turbine Pumps__

Engineering Data
Effective January 1, 2000

MINIMUM SUBMERGENCE REQUIRED FOR VORTEX SUPPRESSION

100,00

8 0 ,00 0 0-00 4 --- 170,000800( MINIMUM WATER ''

LE E ....,o........

5" uBMRG -E INH"

30,000
ISUCTION 1BELL

20,000i; -
. ...M::----

10,000

9,00O

3,000 ' ;

U 2,000 IT-

1,000 :!. .

9500 U01.-E mn

NOTE: 1. Submergence values above are for Vortex free operation. Check performance curves for
NPSH required. Submergence to satisfy NPSH requirements may be greater than "S".

2. Minimum submergence is based on 2 times the bell diameter distance between pump~centerlines and other ideal flow conditions. Refer to Figure 69 and 70 in Hydraulic Insti-'I' tute or refer to factory for more information regarding your particular installation, as lessthan ideal conditions will require additional submergence.

91999 Goulds Pumps Turbine OperationgDAPG
Lubboc k T ex as 794179DA 
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GOU- Petica Turbine PumpsGEngineering Data

Effective January 1, 2000
Full Diameter

No. of Vanes

Suction

Turbine Impeller Mechanical Data

Bowl Allowable E Area W Impeller Identifications Impeller WeightSize Lateral (inches) W ".Aiinches) (inches) I NumberofVanes (Ibs.
and Bearing inches) bs.-f. 2 Low Medium High Low Medium High Low Medium High Closed OpenModel Bronze Rubber Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity Capacity5C 0.25 NA 3.08 0.03 3.76 3.76 0.43 - 043 5 - 8 2.00 NA5T 0.25 NA 5.02 0.03 3.54 3.54 0. *0.62 4 7 2.40 NA

5WA 0.50 0.50 1.62 0.05 4.00 4.00 0.21 0.21 5- 8 2.40 NA6C 0.25 0.25 4.05 0.07 4.22 4.22 0.46 0.46 5 8 2.30 NA6D 0.44 0.44 6.86 0.05 156 3.56 1.00 1.06 4 7 1.50 2.206RA 0.25 NA 1.62 0.05 4.00 - 4.00 0.21 0.21 5 8 2.40 NA
7C 0.50 0.50 7.54 0.14 5.25 5.25 0.60 0.60 5 8 3.10 NA7RA 0.25 NA 2.65 0.08 4.75 4.75 0.25 0.25 5 8 3.30 NA
7T 0.38 0.38 10.40 0.18 4.96 4.96 1.26 1.26 4 7 5.10 NA7WA 0.50 0.31 5.04 0.25 5:40 5.40 0.49 0.49 5 - 8 4.20 NA8D 0.56 0.56 13.48 0.21 5.06 - 5.06 1.31 1.31 4 7 6.80 4.5081 0.62 0.44 6.10 0.22 6.03 6.03 0.44 0.44 5 8 5.70 NA8RA 0.25 0.25 3.08 0.16 5.50 5.50 0.28 0.28 5 8 3.60 NA8RJ 0.62 0.44 8.51 0.29 5.25 5.25 0.71 0.71 5 8 5.70 4.209RA 0.31 0.31 5.05 0.25 5.56 5.56 0.38 0.38 5 8 6.20 NA9WA 0.56 0.56 6.84 0.45 6.69 6.69 0.46 0.46 5 8 11.50 NA9RC 0.88 0.88 12.56 0.33 6.88 6.88 1.00 1.00 5 8 700 NA
9T 0.75 0.75 16.94 0.50 6.44 6.44 1.44 1.44 4 7 10.00 NA10011 0.75 0.75 20.92 0.97 6.37 6.37 1.62 1.62 4 7 14.00 NA10L 0.50 0.50 27.18 0.94 - 5.81 - 1.68 - 7 10.50 NA

10RA 0.37 0.37 6.84 0.45 6.68 6.68 0.46 0.46 5 8 11.50 NA10RJ 0.75 0.50 13.40 0.77 6.62 6.62 6.62 0.90 0.90 0.90 5 6 8 10.50 6.5010WA 0.63 0.44 8.60 0.58 7.31 - 7.31 0.73 - 0.73 5 9 7.90 NA11C 0.75 0.75 15.60 0.89 8.12 8.12 8.12 0.90 0.90 0.90 5 7 8 13.00 10.00lIRA 0.37 0.37 9.90 1.00 8.00 - 8.00 0.55 0.55 5 - 8 13.00 NAI IWA 0.75 0.75 11.20 0.93 8.38 8.38 0.82 0.82 5 9 11.60 NA12C 1.00 0.88 20.43 1.65 8.69 - 1.20 - 8 18.00 14.5012DH 0.68 0.68 31.47 2.36 7.75 7.75 2.00 2.12 4 7 19.50 19.5012FR 0.88 0.88 38.30 2.42. - 7.25 - -2.12 - - 8 19.00 16.0012WA 0.75 0.68 13.70 1.65 8.94 8.94 8.94 0.75 .0.75 0.75 5 8 9 14.00 NA12RJ 1.00 0.88 19.91 1.63 8.00 8.00 8.12 1.09 1.09 1.09 5 6 .8 18.00 11.0013C 0.88 0.75 19.78 1.69 9.20 9.20 9.20 1.00 1.00 1.00 5 7 8 22.00 NA13RA 0.50 0.50 20.21 1.69 9.62 9.62 0.66 - 0.66 5 - 5 18.00 NA14DH 1.00 1.00 43.42 3.72 9.06 - 9.06 2.31 .- 2.31 - 4 - 7 NA 26.5014F 1.00 1.00 49.00 5.10 - - 9.88 - 2.31 7 2.00 NA
14H 0.75 0.75 36.06 5.05 - 9.88 - 1.62 - 5 - 29.00 29.0014RJ 1.00 1.00 30.24 3.12 9.81 9.81 9.81 1.34 1.34 1.34 5 6 8 27.00 27.0015F 1.25 1.25 70.00 8.70 - - 9.75 - - 3.00 - 7 30.00 NA16B 0.88 0.88 29.50 11.44 12.25 12.25 1.03 1.03 5 7 60.00 NA16DH 0.88 0.88 57.96 9.33 10.44 10.44 2.68 - 2.68 4 - 7 48.50 48.5016DM 0.75 0.75 40.37 9.65 11.62 - 1.41 - 7 - 62.00 NA18B 0.75 0.75 46.90 13.96 12.94 - 12.94 1.28 - 1.28 7 - 7 88.00 NA18D 0.75 0.75 49.00 13.30 - 12.75 - - 1.56 - 7 - 60.70 NA18H 0.75 0.75 68.40 21.68 12.63 - 2.50 5 - 65.00 NA18L 1.12 1.12 7840 8:04 - 10.41 - 2.78 - 6 87.50 NA
20B 0.81 0.81 38.25 19.32 - - 1425 -" 1.26 - 7 95.00 NA20E 0.88 0.88 80.70 17.16 - 13.25 1.97 7 68.00 NA20G 1.41 1.41 99.90- 15.80 13.50 - 13.50 3.00 3.00. I 5 77.00 NA
20H 0:87 .0.88" 72.40 1 .61 14,00 14.00 14.00 1.75 1.75 1.75 7 .7 7 74 NA

NuTE: WR2 are for enclosed ihpellers only.

Goulds Pumps

SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE 
$ ITT Industries

PRINTED IN U.S.A. 10



Well Log and Construction Details, and Pump Test Data.

M- 1 Replacement Well



WATER WELL RECORD Form WWC-5 KSA 82a-1212 ID No.
1 LOCATIOF WATER WELL: Fraction Section Number t Township Number

Countk =iLAh?14h 61h ~0 T /1 S R N
r'.:tance a dirction from nearest town r city street address of well if located -ithin ci ?-

.1 WATER WELL OWNER: Robert More - S . '..A- ,'-
RR#, St. Address, Box # : 1100 Racetrack Rd. Board of Agriculture, Division of Water Resources
City State ZIP Code J6644 citE LE V N Application Number.

31 LOCATE WELL'S LOCATION WITH 4 DEPTH OF COMPLETED WELL ..... ft. ELEVATION:.
AN "X" IN SECTION BOX: Depth(s) Groundwater Encountered , ............... ft. 2 ........... * ... ft. 3 ........... ft

N WELL'S STATIC WATER LEVEL./.I ....... ft. below land surface measured on mo/day/yr ... .

I I Pump test data: Well water was ............ ft. after ............. hours pumping ........... gpm
- -NW __ -- NE-- Est. Yield .. /- .. gpm: Well waterwas ............. ft. after ............ hours pumping ........... gpm

I I Bore Hole Diameter ........... in. to ................. ft., and .................... in. to ............. ft.

I IIE WELL WATER TO BE USED AS: OPublic water supply 8 Air conditioning 11 Injection well

1I 1 Domestic 3 Feedlot 6 Oil field water supply 9 Dewatering 12 Other (Specify below)

- -SW - - 4- SE 2 Irrigation 4 Industrial 7 Domestic (lawn & garden) 10 Monitoring well...........................
IIWaachiclbcsumte- ..

I I Was a chemicaloacteriological sample submitted to Department? Yes. .. No ...... ; If yes, mo/day/yrs sample was sub-
--5S mitted .-- Water Well Disinfected? Yes - - No

51 TYPE OF BLANK CASING USED: 5 Wrought iron 8 Concrete tile CASING JOINTS: Glued ...... Clamped ......
1 Steel 3 RMP (SR) 6 Asbestos-Cement 9 Other (specify below) Welded ...................

3PVC 4 ABS 7 Fiberglass .............................. Threaded ..................

Blank casing diameter ...... 4 ...... in. to .... ... . .ft., Dia .............. in. to .............. ft., Dia .............. in. to .............. ft

Casing height above land surface ...... ..... in., weight ........................... lbs./ft. Wall thickness or gauge No ....................

TYPE OF SCREEN OR PERFORATION MATERIAL: &VC 10 Asbestos-cement
1 Steel 3 Stainless steel 5 Fiberglass 8 RMP (SR) 11 Other (specify) .....................
2 Brass 4 Galvanized steel 6 Concrete tile 9 ABS 12 None used (open hole)

SCREEN OR PERFORATION OPENINGS ARE: 5 Gauzed wrapped 8 Saw cut 11 None (open hole)
1 Continuous slot 3 Mill slot §Wire wrapped 9 Drilled holes
2 Louvered shutter 4 Key punched 7 Torch cut 10 Other (specify) .......................... ft.

.;REEN-PERFORATED INTERVALS: From ...... . .p ....... ft. to ft., From ................... ft. to. .... ........... ft.
From ................. ft. to ft. From ................... ft. to ................... ft.

GRAVEL PACK INTERVALS: From ...... (0I ....... ft to ft , From ................. ft. to ................. ft.
From ................. ft. to ................ ft., From ................... ft. to ................... it

61 GROUT MAT&IAL: 1 Neat cement OCement grou) Bentonite 4 Other ..... . SI .

Grout Intervals. From... .... ft. to.... . .... ft., From .... . - . ft. to ..... !. ..... ft., From ..... . ...... ft. to .... ....... ft.
What is the nearest source of possible contamination: 10 Livestock pens (9 Abandoned water well

1 Septic tank 4 Lateral lines 7 Pit privy 11 Fuel storage 15 Oil well/Gas well

2 Sewer lines 5 Cess pool 8 Sewage lagoon 12 Fertilizer storage 16 Other (specify below)

3 Watertight sewer lines 6 Seepage pit 9 Feedyard 13 Insecticide storage ............................

Direction from well? rJ"f How many feet? 41T I ti)' n

FROM TO LITHOLOGIC LOG FROM TO PLUGGING INTERVALS
C7 a, l'-o C ''/-c;, 0_1'L_

b,,. -7,.0 CAY /: , .. / -

I L

1 .74 0 __ _ _ _ _ _ _ _ _ _ _ __14

CONTRACTOR'S OR LANDOW IER'S CERTIFICATION: This water well was J1 constructed, (2) reconstructed, or (3) plugged under my jurisdiction and was

completed on (mo/day/year)... . .I. ... ........... and this record is true to the best of my knowledge and belief. Kansas

Water Well Contractor's Licence No . . J..... This Water Well Record was completed on (mo/da _5.rT .......-... ..

under the business name of A Jr- 2 s by (signature tur (..

INSTRUCTIONS: Use typewriter or ball point pen. PLEASE PRESS FIRMLY and PRINTclearly. Please lill in blanks. underline or circle the corredt answers top three copies to Kansas Dtment of Health and

Environment Bureau of Water, Topeka. Kansas 66620-0001. Telephone 785-296-5524. Send one to WATER WELL OWNER and retain one foryour rec c. Fee of S5.00 for each cat welt



WELL INFORMATION

Layne Christensen Company

1. CONTRACT Baywest 5. Driller R. Bowles

Fort Riley Water Supply Services 6. DATE 8/29/2002

2. City, State Fort Riley Kansas 7. DateStarted

Completed

3. Well No. 2 at Test Hole No. 2-02 8. Drill Crew Man Hrs.

4. Well Location (attach map) house well 9. Working Days

Drilling

Other

10. MATERIAL IN WELL WALL
LENGTH DIA. THICK- MATERIAL TYPE NO.FT. IN. IN. NESS IN. PVCWire__ _

PC Wire
Screen 20' 6" Sch. 40 - PVC WrShutter 0.060"

Wirewound Openings

Flush joint
Inner Casing 4 ' 6" Sch. 40 PVC Welded

-Screwed

Outer Casing
Welded

Screwed

11. GRAVEL 13. DIMENSIONS
Size Colorado Silica Sand 8-12
Tons I A. TotalDepth 63'(From Top of Inner Casing to Bottom of Well)

12. CASING SEALED: B. Height of Inner Casing 3'
Puddled Clay X-ft (No) (Above Ground Level)

With 2 Bags Bentonite Added C. Distance to Top of Gravel 21'
or (From Ground Level)

With - 2 Bags/cu. yds. Cement D. Diameter of Drill Hole 12"

Seal Material Placed in
Well With tremie pipe E. Rig. No.

Bottom of Well Screen Comments

Sealed With PVC pipe

LW-39B



1I. PUMPING TEST

A.
Test pump

Test------------ in ..... ...... Bowl ----------- - Stages
Permanent pump

Length of column ....................... Ft.

Length of Bowl ........................... Ft.

Length of suction ............................ Ft.

B. Measured water level .'.: ................ Ft: from top of --------- In. ORIFICE

dia. casing which is ......... Ft. above ground. .................. x..................

C. Length of airline ......... Ft. from top of casing ....................... x .............................

INCHES
ORIFICE ALT. GAGE WATER DRAWTIME MANOMETER GPM READING LEVEL DOWN

.0 0

I.
15. Permanent ........................... Pump No ......................... installed by .. -.-................. . ..

Permanent air line length .......................... Ft. Date ----------------.. ................
MAteA D" Ye



CONSTRUCTION OF WELL

sx5 We1

ill.

too1V e'V
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LOG OF WELL

Ft. In. to Ft. In. Formation

------ --



Well Number: TH 2-02 (House Well) Logged by: Rolland Yoakum
Project: Fort Riley Driller's Name: Randy Crowl
Total Depth: 61.5 feet Borehole Diameter: 6"
Date Started: 7/31/02 Water Level: 21.0'
Date Completed: 7/31/02

Log
0 - 0.5 Topsoil, organic material, dark reddish gray (1 OR 3/1), silty, moist
0.5 - 3.5 Silt, sandy, loosely compacted, dry, brown
3.5 - 5.0 Sand. dry, fine, subrounded to subangular
5.0 - 5.8 Silt, loose, unconsolidated, dark reddish brown (5YR 3/4)
5.8 - 6.5 Sand, loose, unconsolidated, dry, light brown (7.5 YR 6/3)
6.5 -6.6 Sand, loose, unconsolidated, moist, dark red (IOR 3/6), fine, rounded
6.6 - 7.0 Clay, dense, low plasticity, moist, very dark gray (N 3/)
7.0- 10.0 Sand, fine, subrounded to subangular
10.0 - 10.3 Sand, loose, unconsolidated, dry, brown (7.5 YR 5/2), fine, subrounded to

rounded
10.3 - 11.0 Clay, dense, low plasticity, dry, dark brown (7.5 YR 3/2)
11.0 - 11.2 Sand, loose, unconsolidated, dry, brown (7.5 YR 5/4), fine, subrounded
11.2 - 11.5 Silt, medium dense, unconsolidated, dry, brown (7.5 YR 5/3), trace sand,

fine, rounded
11.5 - 12.0 Sand, loose, unconsolidated, dry, pink (7.5 YR 7/3), fine, rounded, well

sorted
12.0- 15.0 Sand, dry, fine, subrounded to rounded
15.0- 15.9 Clay, silty, medium density, low plasticity, dry, dark brown (7.5 YR 3/2)
15.9-17.0 Sand, loose, unconsolidated, moist, light brown (7.5 YR 6/3), fine to

medium, coarsening downhole, rounded to subrounded
17.0-20.0 Sand, moist, f'me to medium, subrounded to rounded
20.0-21.0 Sand, loose, unconsolidated, moist, brown (7.5 YR 4/2), fine, subrounded

to subangular
21.0-21.3 Sand, loose, unconsolidated, wet, brown, (7.5 YR 5/3), medium to fine,

subangular
21.3-22.0 Sand, loose, unconsolidated, wet, dark gray (N 4/), medium to fine,

rounded to subrounded
22.0 -25.0 Sand, wet, medium to fine
25.0- 26.5 Sand, loose, unconsolidated, wet, brown (7.5 YR 4/3) fine with trace

medium, poorly sorted, subangular
26.5 - 26.6 Clay, low density, high plasticity, wet, very dark gray (N 3/)
26.6-27.0 Sand, loose, unconsolidated, wet, gray (N 5/), medium to fine to coarse,

with trace gravel, poorly sorted, angular to subrounded
27.0 - 30.0 Sand, wet, medium to fne
30.0-31.4 Sand, loose, unconsolidated, wet, very dark gray, (N 3/), medium to fine,

subangular to angular, poorly sorted
31.4-32.0 Sand, loose, unconsolidated, wet, dark greenish gray (5GY 4/1), medium,

with some fine, angular to subangular
32.0 - 35.0 Sand, medium



35.0- 35.4 Sand, firm, unconsolidated, wet, greenish - gray (5GY 5/1), angular to
subangular, medium to fine, trace coarse, poorly sorted

35.4 - 35.45 Clay, dense, high plasticity, wet, dark brown (7.5 YR 3/2)
35.45- 35.5 Sand, firm, unconsolidated, wet, greenish - gray (5GY 5/1), angular to

subangular, medium to fine, trace coarse, poorly sorted
35.5 -40.0 Sand, medium
40.0- 40.5 Sand, loose, unconsolidated, wet, dark greenish gray (5GY 4/1), fine to

coarse, subrounded to subangular
40.5 - 50.0 Sand, medium
50.0- 50.9 Sand, loose, unconsolidated, wet, brown (7.5 YR 4/4), medium to fine,-

trace coarse, subangular to subrounded
50.9 - 55.0 Sand, medium
55.0 - 55.5 Sand, loose, unconsolidated, wet, brown (7.5 YR 4/3), medium with some

fine, angular to subangular
55.5 - 60.0 Sand, medium to coarse
60.0- 60.2 Clay, dense, silty, medium plasticity, moist, greenish gray (5GY 5/1),

some mottling, trace sand, angular, medium
60.2 -61.5 Limestone, light gray, fossiliferous (fusilinids), some calcite

crystallization

Split Spoons - 2" samples, 2' in length.
Split spoon samples taken at following intervals:

Sample Interval Recovery Blow Counts
5.0-7.0 100% recovery 5,6,6, 10
10.0 - 12.0 100% recovery 9, 9,6,4
15.0- 17.0 100% recovery 7,8,4,4
20.0 -22.0 100% recovery 4, 5, 10, 11
25.0 -27.0 100% recovery 11, 8, 5, 6
30.0 - 32.0 100% recovery 5, 4,4, 6
35.0-37.0 25% recovery 21, 19, 20,20
40.0 -42.0 25% recovery 14, 30,12,20
45.0-47.0 0% recovery 8, 10, 12, 17
50.0-52.0 45% recovery 8, 9, 13, 7
55.0 - 57.0 25% recovery 6, 5, 7, 7



4ane-lestern Company, I1C. PUMP INSTALLATION

JOBNAME BayWest; Ft. Riley Water MOTOR OR GEAR DRIVE

AddressSUPPly; DACW4195D0022 Make Franklin HP 3/4

City, State Ft. Riley Ks Speed 3450 Volts 23 0 1 Phase

DATE 0 18 '002StandardDATE 10 18 2002 Job Completion Or Gear Drive Ratio CombinationMonth Day Year

Oil-Water Lube Frame Size---- Non-Reverse - Yes NoPUMP NO. 10GS07412 New-RepairNew-Repair Running Amps. ______-_______

Pump Trouble Running.Amps-

Running Volts

SerialNo. #12-3 w/qrnd wire
PUMP SIZE.

DIAMETER LENGTHS WELL House well

Above No.-M- 1  YearDrilled Aug. 2002
Discharge Below X

Screw Location
Column 1-1/4" Flange - 20 Diameter 6" _ Depth 60'

Tubing Measured fron top of " diameter casing which is

Stainless _ feet above ground
Shaft Carbon

Tape to Water
Column setting to. bowl 40 fl.. Air line Length A.L. Material

BOWL. Static Gage Static Level

Diameter 4" Shaft Diameter 1"Puping Gage Pumping Level
Type submersible Stages Discharge Pressure Feet when pumping into

Cast Iron or Bronze System

Suction Diameter _Ft. Long INSTALLER A. Contreras

Special Paint or Coating on: Zinc Sleeves in: Rig Used

Column_ _ Foreman Hours to Rig Up To Pull

Tubing Inspect- Repair - To Set__

PUMP REPAIR.

CONDITION OF PUMP WHEN PULLED NEW PARTS INSTALLED
Column ' _ _ _ _ _Column- 40' 1-1/4" PVC

Tubing Tubing

Shaftling Shafting

Bowl Bowl, IOGS07412

10 GPM at 190' TDH
Suction Suction"

1. DRAIN PORTS OPEN Yes No
MACHINEWORK 2. CHLORINATE WELL Yes No

3. PUMP RUNS
4. AUGN PUMP HEAD WITH

DIAL INDICATOR Yes No
.. ..__._.... ...__5. GROUTED HEAD-BASE PLATE yt---



AQUIFER TEST
Layne Western, a Division of Layne Christensen

Wichita, Kansas

Fort Riley Water Supply September 3, 2002
Plaza Race Track House Well No. L, M-1
Fort Riley, Kansas 2" Meter
SWL: 19' 8" (Bay West)

Time of Day Elapsed Min Tape Read. Water Level Drawdown Ft. Pump Rate
0
5 21'8" 50 gpm

10 21'8"
15 21'8"
20 21' 8"
25 21'8"
30 21'8"
35 21'8-1/4"
40 21'8"
45 21' 8-1/4"
50 21' 8-1/4"
55 21' 8-1/2"
60 21' 8-1/2"
70 21' 8-1/2"
80 21' 8-1/4"
90 21' 8-1/2"
120 21' 8-1/2"
150 21'8-1/4"
180 21'8-1/2",'
210 21' 8-1/4"
240 21' 8-1/4"

Recovery 5 min 19' 8-1/2"
10
15
20
25
30



[gGOUD PM PS. INC.GOULDS PUTRBIE DIVISION Specifications
LUBBOCK TEXAS 79415

Vertical Turbine PumpSubmersible

A. Scope
This specification covers a deep well submersible turbine pump with above ground discharge and furnished with suitabledriver and accessories as specified herein. The pumping unit shall be designed and furnished in accordance with the latesthydraulic institute and AWWA specifications for submersible turbine pumps.

H. Senvce Conditions
The pump shall be designed'and constructed to operate satisfactorily with a reasonable service life, when installed in atypical continuous turbine pump application. The pump shall be the product of, and manufactured by Goulds Pumps, Inc.Other manufacturers will be considered providing the unit offered is an approved equal in all respects to the brand andmodel preferred by the customer. Factory pump curves for alternate pumps shall be submitted with the bid.

C. Operating Conditions
Design conditions: Y5 Gallons per minute / 0 ) S - L" 2
Design head: I Feet total dynamic head (TDH) /4- .V' 21 v ul
Minimum pump efficiency of: Percent T . ,
Maximum allowable speed: 3 RPM
Liquid to be pumped: Water
Pump bowl setting: '4 Feet
Well diameter I.D.: ( Inches

D. Pump Constct ion
1. Bowl assembly: the intermediate bowls, and discharge adapter shall be flanged type constructed from close grainedcast iron, and shall conform to ASTM designation A48, class 30. They shall be free from sand holes, blow holes, or otherfaults and must be accurately machined and fitted to close tolerances. The intermediate bowls shall have vitra glasslined waterways for maximum efficiency and wear p~rotection. All intermediate bowls shall be of identical design for

interchangeability.
A thrust ring shall be above the top impeller to prevent excessive vertical upthrust. Threaded intermediate bowls willbe allowed on bowl sizes 8" and smaller. To ensure quality and consistency of product, cast iron components must be

produced in a foundry owned by the pump manufacturer.
2. Impellers: the impellers shall be constructed from ASTM B584 Silicon Bronze and shall be the __enclosed,(or - semi-open) type. They shall be free from defects and must be accurately cast, machined, balanced, and filedfor optimum performance and minimum vibration. Impellers are to be standard product of the pump manufacturer and notcontain special workmanship to temporarily increase efficiency. They shall be securely fastened to the bowl shaft withtaper locks of v- C1045 steel (or 416SS).
3. The discharge adapter shall be provided with a non-soluble grease packed bronze bearing, extending through the topbowl into and through the discharge adapter and topped with a threaded cast iron cap or plug to protect the bearing fromabrasives. The adapter should be such that the bearing can be easily removed through the top of the adapter housing.
4. The inlet motor adapter shall be a minimum of class 40 cast iron and shall contain an extra long bronze bearing. Theinlet area shall have a net open area of at least four times the eye of the impeller and shall be protected with a 304

stainless steel screen.

5. Wear rings: pumps 6" and larger shall - (or shall not _.) be fitted with replaceable wear rings of bronzematerial in the motor adapter and intermediate bowls. Wear rings shall have the minimum practical clearance to themating cylindrical surface of the impeller to provide adequate sealing independent of vertical positioning of the impellers.
6. The bowl shaft shall be constructed from ASTM A582 type 416 stainless steel. It shall be precision turned, ground andpolished and shall be supported by. water lubricated bronze bearings, or__ optional fluted rubber bearings.



7. The motor coupling shall be of stainless steel and shall confirm to NEMA specifications and be capable of transmitting
the total torque and total thrust of the bowl assembly in either direction of rotation.

" ColumPipe sc.8so "pvc
i ,e column pipe shall be gFade. A ste ptpe, in ?-___ feet (or random) lengths, with the ends machined with 8 threads

per inch with 3/4" taper. Inside diameter of the pipe shall be such that the head losses shall not be over 5 feet per 100 feetof pipe, and shall weigh not less than - lbs/ft. Pipe shall be connected with threaded sleeve type steel couplings.

F. Submersible Cable
Pump cable shall be sized to limit the voltage drop to no more than 5%. The cable shall have three separate conductors
and a ground and shall be included in a single continuous jacketed assembly.

The insulation shall be water and oil resistant, and suitable for continuous immersion. The cable should be the lengthof the column pipe plus '2-0- feet to extend from the well plate to the pump electrical controller. The cable should beadequately secured to the column pipe by plastic ties, or other non metallic means, at 10 foot intervals. -t 10 - 3 L/c, b

G. Submersible Surface Plate
The surface plate shall be of fabricated steel. The plate shall incorporate a long radius elbow welded securely to a150 lb. steel ANSI -. L" flange and shall rigidly support the total weight of the motor, bowl assembly, column pipe,cable, and column of water. The cable outlet shall have a cable seal of adequate size to accommodate the cable size.
Threaded vent and drawdown holes shall be provided.

H. Submersible Electric Motor
The motor shall be a heavy duty - canned type or _ _wet wound of NEMA design for 4", 6" and 8* motors,

&±5ID RPM. The motor shall be capable of continuous operation under water at the specified conditions outlined above.A suitable thrust bearing shall be incorporated in the lower end of the motor adequate to receive the entire hydraulic thrustload of the pump unit plus the weight of the rotating pa,,g ardless of the direction of rotation. The motor shall have a 1.15service factor, and suitable for use on a volt, phase, 60 cycle electric service.The motor leads shall be protected against the pump end with a 304 stainless steel cable guard held in place with stain-less steel banding. As the motor lead exit the top of the cable guard it shall be properly protected to prevent damaging or
cutting the lead by the cable guard material.

01995 Goulds Pumos. Inc. SPFC1F1C3CATR~ucq ARF: Q110 Mc-Yyn rI AC FhT n,.,.
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GOULDS-PUMPS-6OR..........

4" Submersible Pumps

5GS, 7GS, lOGS,
13GS, 18GS, 25GS

SPECIFICATIONS "OS" SERIES MATERIALS
Flow RailI Horsepower Best Ef. OWIbbrge Minimm OF CONSTRUCTION

Model in GP m RG GPM CoLneclon Wall Sie RoIbon

5GS 1.2-7.5 '- 2 5 1 4' Mateial
,- -oiscarge I-Head A-I 303 ss7GS 15-10 %-3 7 1 Y 4 _ W 0eck Vaie Poppel AISi 3,04SS

lOGS 3-16 !-A5 10 1% 4' CCW Check Vali' tra BUNe5,I3GS -20 -3 13" ! 4' C' FD complant
13GS 4-20 !-3 1 3 1Y, 4' CCheck Vae Seat AIS1l304 SS
186S 6-28 .-A5 18 1Y 4' CCW Checkvlve

25GS 8 - 3 1-5 25 1 K 4' W Ridziingj Rr AISI 302 SS

Bearing Spitler - IGlass 'lieda) Rolation is countderockwise when cbserved from punp dilsdirge end. Bri Eriliegred
Upper Com psite

FEATU_EF composite. This material is a Shufl Coupling: Exposed Bearing Urelae.
corrosion resistant and for ease of field alignment to F AS131 S

a Powered for Conlriueus non-toxic. motor shaft and o check pump A I
Operation: All ratins are within Discharge Head: High profile rotation. - Ergireered
the worldng limits of the motor precision cast 303 stainless steel a Urethane Upper and Middle Impelir Composite
as recommended by the motor tar superior strength and dura- Bearings: Ruted design for free Bawl ALSI 304 SS
manufacturer. Pump can be bility. Cast in loop for safely line passage of abrasives and Ainmia ,ISI 34 SS,

Son wvem Powder Metaloperated continuously without i Motor Adapter: Precision cast excel ient resistance to sand inriewiat wnk AII 59 304 SS.
damage to the motor. 303 stainless steel is extremely dnage. coatlIng Pomver Metal
* Field Serviceable: Pump can rigid for accurate alignment of a Fro oldln Beclric Motor: ntemeiae Bearirg Ermired
be rebuilt in the field to I new 1 liquid end 1o motor. Generous 'Corrosion resistant stainless spiderT coposite
condition vth common tools space for removal of motor steel construction through Inlermediate Bear i ' S
and readily available sPie parts. mounting nuts with regular 2 HF', stainless steel casing _AIS 303 ds

NOTE: The Mode GS has left .191O.NOTE: The Model GS haes lN open-epd wrench. with nickel plated gray iron Bearinghand casing threds, U Bwbi: Stainless steel end bels on motors over 2 HP S m _ASl 504 SS
i Sand Resistant Corutruction: for strength and abrasive • Built-in surge arrestor is AISI 3O4 SS.
Field proven over almost four resistance. provided on single phase Spacer Po,;'der Metal
decades, face clearanm design . Chef Valve: Buil in ceck motors througti 5 IP Sae.,s-Cte G3r AISI 304 sS
and floating impellers for an valve oons'ucted of stainless , Stairdess steel splined shaft. o Ai .l 3 ss
extremely abrasion resistant steel and low compression, FDA ' Hemelialy sealed windings. g AIrI 304 SS
configuration, compliant BUNA bber for e Replaceable motor lead AIsI M4 ss.
* Stainless Steel Metil Parts: excelent abrasive resistance ar d assembly. I od1r al
AISI types 302, 303 and 304 are quiet, efficient operation. a UL 778 recognized. .Ca.e Guard A1S1.04 S5
corrosion resistant, non-toxic a Stainless Steel Casing: a NFA'IA , ountlng dimensions. u S6- 4 sand non-eachi"; Used an puffps Dnf .14 Mges.
and non-leaching. Polished stainless steel is @ Control Icx is required with T U.eW on ros Y& 27 stes or lrr.
a FDA Compliant Non-Metallic attractive and durable in the 3 wre single phase units.
Parts: Impellers, diffusers and most corrosive water. *Three phase units require a AGENCY LISTINGS
bearing spiders are coittructed n Hex Shaft Design: Six sided magnetic Starter with tfree leg
of a glass filled engineered shafts for positive impeller drive. protection. Magnetic starter C CaadianStandards Association

and heaters must b ree
ORDER NUIER CODE separately. be ordered Underwriters LaborakorieS

all Agemcy Listings: All complete classlU d ANSIMSF 5.1992

.V W, WOW UL773 and CSA listed and

rulee2= compleswlth ANSI(NSF std. 61 Goulds Pumps
4 , W S "'- All 4 Franklin Electric Motors
,., are U1.111-78 recoInized.

0ITT Industries



Model 10GS [6GOULDS PUMPSJNC

METERS FEET

--u RPM 3500,400 .I J,. ... 60Hz •
1300, RECOMMENDED RANGE6 H.i .i.., ! .i. I 31-316 GPM I ..'

350 Ft.

11GO--- -

300 1000

Ul 900-10GS30-

o 250 8.

>- ~700l 10GS20,, -:7800- t
o 200 -'........

I.6001-10S
,.-- - ..-.-..- L -- ".-.' .. ...

150 5 00 "7 -. i.r • .. ' '' - ; / . .. ...,

00 46GS!

1OGS7'
100 o ......,-.-- r .......

0 OGS05, ,

50-

0 0-0 2 4 6 8 10 12 14 16 GPM
Ii ,III II

0 1 2 3 m 3/hr
CAPACITY

DIMENSIONS AND WEIGHTS

Length (Inches) Weight (lbs.)
Modal HP Phase Stages W.E.0 Molor L.O.A.0 W.E. Motor Total

10GS05412R,2211,210 R'D 1 .5 9.6 9.5 19.1 6 18 24
10GS05412,22.11,21 Y 1 7 11.0 9.5 20.5 7 18 25
10GS07412,22 , 1 10 13.0 10.7 Z3.7 8 .....20 28W
10GS10412.22 1 1 12 14.4 11.8 26.2 9 23 32 ".--IOGS54123.90"
10GS15412 'A 1 17 17.9 13.6 31.5 11 28 39 Erfective
10GS15422 1' 1 17 17.9 15.1 33.0 11 31 42 willnlet

10GS15432 1A 3 17 17.9 11.8 29.7 11 23 34 guard
10GS20412 2 1 20 20.0 15.1 35.1 12 30 42
10GS20432,34 2 3 20 20.0 13.6 33.6 12 28 40
10GS30412 3 1 27 26.0 23.5 49.6 15 52 67
10GS30432,34 3 3 27 26.0 20.6 46.5 15 43 58 3.75"

10GS50142 5 1 42 36.3 29.5 65.8 20 69 89 moron
10GS50432.34 5 3 42 36.3 23.6 59.9 20 53 73

CD Reduced stage 'A HP pump/water end for low head applications. This model replaces the 'A HP water end.
* W.E. = water end or pump without motor.
* L.0.A. length of assembly - complete pump - water end and motor.



GOULDS PUMPS. INC. MO-d-O Gs-

SELECI1 'IN CHART

Horsep,-t-er Range 11- 3, Recommended Range 3 - 16 GPM, 60 Hz, 3500 RPM
PmDepth to Water in Fee lRatings In GPM (Ga on& perinute)

Model ' 20 40 60 80 10 120 140 1 0 1 01200 220 248 260 280 300 340 380420 460500540 580 620 60700750 780 -20
a 15.6 14.0 12.4 10.4 6.5

20 15A 13.5 11.5 9.2 6.0
30 13.0 11.1 8.0 4.0

1DGSO51 40 11.0 7.9 3.0

50 7.0
60 1

Shut-ol 61 53 44 34 126 18 10

0 16.0115.3 14.3 12.8 11.3 9.0 6.4
20 15.9 14.9 13.8112.5 10.8 8.3 4.81

IOGS05 30 15.7, 14.6 13.5 12.3 10.5 7.8 4.0
1- 4.5 13.4 12.0 10.3 7.5 3.0,

S5 50 13.0 11.5 9.8 7.2
0 11.3 9.0 6.4 -- -

Shut-ofl "l 89 81 72 63 55 46 37 29 20 11
a ' 16.0 15.2 14.3113.4 12.5 11.5 10.3 9.0 7.0 4.0

20 15.815.0 14.0 13.0 12.3111.2 10.2 8.5 6.0
I 30 _ 30 15.7 14.8 13.9 12.812.0 11.0 9.8 8.2 5.5

40 15.6 14.7 13.8 12.7 11.9 10.8 9.7 8.1 5.2
50 15.3 14.413.512.611.610.5 9.4 7.5 4.8

- 60 14.3 13.4 12.5 11.5 10.3 9.0 7.0 4.0
Shut-off '>1 130 121 113 104 95 87 78 69 61 52 43 35 26 17 9

0 1 - - 15.8 15.2 14.5 13.7 12.8 12.0 11.0 10.0 6.7
20 1 115.7 14.9 143 13.5 12.7 11.7 10.6 9.6 8.1 6.5

10GSIO 1 30 16.0 15.6 14.8 14.2 13.3 12.5 11.6 10.4 9.4 7.8 5.5 3.0
40 16.0 15.5 14.7 14.1 13.2 12.4 11.510.3 9.1 7.4 5.0 3.0
50 15.3 14.6 13.9 13.0 12.3 11.3 10.1 8.9 7.0 4.3
60 15.8 15.2 14.5 13.7 12.8 12.0 11.0 10.0 8.6 6.7 4.0

Shut-offPSI 158 150 141 132 124 115 106 98 89 81 72 63 55 46 37 20

0 1 15.7 15.3 14.8 14.4 13.3 12.2 10.9 9.3 7.1 3.0
20 16.0 15.6 15.2 14.7 14.3 13.7 13.2 11.9 10.6 9.0 6.5
30 -- 15.9 15.5 15.2 14.6 14.2 13.5 13.1 12.6 11.3 9.7 7.6 4.0

10GS15 1 40 15.8 15.5 15.1 14.6 14.2 13.5 13.0 12.5 11.8 10.3 8.8 6.0
50 15.7 15.4 14.9 14.5 14.0 13.4 12.8 12.3 11.7 11.0 9.4 7.4 3.4
60 15.7 15.3 14.8 14.4 13.9 13.3 12.8 12.2 11.6 10.9 10.1 8.1 5.6

Shut-olfPSI 197 1881180 171 162 154 144.136 128 119 110 93 76 58 41 24 6
0 16.0 15.7 14.9 14.2 13.4 12.4 11.4 10.0 8.2 5.B

20 115.9 15.5 15.3 14.8 14.1 13.2 12.2 11.0 9.9 8.0 5.2

0GS20 2 30 - 15.8115.4 15.1 14.7 14.4 13.5 12.7 11.7 10.3 8.8 6.5
40 15.8 15.4 15.1 14.7 14.4 14.0 12.9 12.2 10.9 9.5 7.8 3.9

.50 16.1 15.7115.3 15.0 14.6 14.2 14.0 13.4 12.5 11.5 10.1 8.5 6.0
so 16.0 15.7 15.3 14.9 14.5 14.2 13.8 13.4 12.8 11.8 10.7 9.1 7.2 3.41

Shut-offPSI 225 216 208 199 190 182 173 164 156 139 121 104 87 69 52 35 17
- 15.8 15.2 14.6 14.0 13.3 12.6 11.9 11.0 10.0 9.0 7.5 5.8

20 15.7 15.1 14.5 13.9 13.2 12.5 11.8 10.9 9.9 8.8 7.2 5.4

IOGS30 3 3 0- -  15.9 15.4 14.8 14.2 13.4 12.8 12.0 11.3 10.3 9.3 8.1 6.2 38
40 15.9 15.6 15.0 14.4 13.8 13.1 12.4 11.5 10.8 9.7 8.5 7.1 4.7 -

0 16.015.8 15.5 15.2 14. 14.3 1 3.3 12.7 1. 11.4 110.2 9. . 6. 0 3.0
so 16.0 15.8 15.5 15.2 14.8 14.3 13.7 12.912.3 11.4 10.6 9.6 8.3 6.8 4.5 _ -

Shu-o PSI - --- 284 275 267 258 249,232 215 197 180 16 145 128 111 94 76

Horsepower Range 5, Recommended Range 3 - 16 GPM, 60 Hz, 3500 RPM
Pump Deplh to Water in Feet/Ratings in GPM (Gallons per Minute)
Model HP PSI 440 480 520 550 00 640 580 720 1760 140 ON 920 960 1000 1040 1030 1160 11200 1240 1280 1320

-11 16 15.5 15.2 :14.9 14.5 14 13513 12.5 12 11.5 10.8 10.2 9.5 18.5 7 5.2
20 15.9 15.4 15.1 14.8 14.5 13.9 13.4 12.9 12.4 11.9 11.3 10.7 10.1 8.2 6.8 43

[26S5 0 3 15.6 .4 2 14.9 146714.2 13.7 13.1 12.6 12.1 11.6 11.0 10.4 9.8 8.8 7.5 6.0 3.0- .
40 15.8 15.3 15.1 14.7 14.4 13.8 13.3 12.8 12.3 11.8 11.2 10.6 10.0 9.2 7.9 6.6 4.1
5111 15.5 15.2 14.9 14.6 14.1 .13.6 13.0 12.5 12.1 11.5 10.9 10.3 9.7 8.6 7.3 5.6

6"0 157 15.3 15.0 14.7 14.3 113.7 2 12.7 122 11.7 11.1 10.5 9.9 9.0 7.7 6.5 3.2
Shul-olfPSI 346 329J312 294 277 260 1242 225 208 191 173 156 139 121 10487 69 52 35 t7



Well Abandonment Records



WATER WELL PLUGGING RECORD Form WWC-SP KSA 82a-1212 ID NO.

1 1 LOCATION OF WATER WELL, Fraction Section Number Township Number Range Number
Coun ty < L V N O -/. SW Gr_ -/ - ,1 I

Distance and direction from nearest town or city street address of well if located within city?

2 WATERWELLOWNER: Robert More O-: AL4' L LJ-

RR #, St. Address, Box #: 1100 Racetrack Rd. Board of Agriculture, Division of Water Resources
City, State, ZIP Code : Junction City Ks 66441 Application Number:

MARK WELS LOCATION WITH 4. D W...

A W I N C I N B X W ELL'S STATIC W ATER LEV EL .. 1 _8 .... ft.N

N W N E 6)'Domestic 5 Public Water Supply 9 Dewatering
2 Irrigation 6 Oil Field Water Supply 10 Monitoring Well
3 Feedlot 7 Domestic (Lawn & Garden) 11 Injection Well

W E 4 Industrial 8 Air Conditioning 12 Other ......................................

S s -- Was a chemical / bacteriological sample submitted to Department?Yes ......... No ..........
If yes, mo/day/yr sample was submitted ...................................

L I-Water Well Disinfected: Yeso .............
S

51 TYPE OF BLANK CASING USED:

1 Steel 3 RMP (SR) 5 Wrought 7 Fiberglass 9 Other (Specify below)
(D PVC 4 ABS 6 Asbestos-Cement 8 ConcreteTile ..........................................................................................................

Blank casing diameter ..... .... in. Was cin pulled? Yes .......... No..... If yes, how much ....................
Casing height above or below land surface ............. .. .......... in.

6 GROUT PLUG MATERIAL: ( Neat cement 2 Cement grout 3 Bentonite 4 Other .................................................................

Grout Plug Intervals: From ................. ft. to ........ ft., From ................. ft. to ................. ft., From .................. to ....... ft.

What is the nearest source of possible contamination: "/I/

1 Septic tank 6 Seepage pit 11 Fuel storage 16 Other (specify below)
2 Sewer lines 7 Pit privy 12 Fertilizer storage ............................................
3 Watertight sewer lines 8 Sewage lagoon 13 Insecticide storage
4 Lateral lines 9 Feedyard 14 Abandoned water well
5 Cess Pool 10 Livestock pens 15 Oil well/Gas well

Direction from well? ................................ How many feet? .. . . . . . . . . . . . . . . . . .

FROM TO PLUGGING MATERIALS

0 'o r fT 40-'-

7 CONTRACTOR'S OR. ANDOWNIR'S CERTIFICATION This water well was plugged under my jurisdiction and was completed
on (mo/day/year) ....... ... ,. ...... and this record is true to the best of my knowledge and belief. Kansas
Water Well Contractor s License No .. .. .:....... ....... This Water Well Record was completed on (mo/day/year)

.... .... .......unde t b ess name of ...................
by (signature) .. ,..b.ness n e o ........... . ..................... .............................................................

INSTRUCTIONS: Use typewriter or ball point pen. Please press firmly and print clearly. Please fill in blanks, underline or circle the correct
answers. Send top three copies to Kansas Department of Health and Environment, Bureau of Water, Topeka, Kansas 66620-0001.
Telephone: 785/296-3565. Send one to Water Well Owner and retain one for your records



WATER WELL PLUGGING RECORD Form WWC-5P KSA 82a-1 212 ID NO.

1, LOCATION OF WATER WELU Fraction Section Number Township Number Range Number

;ounty: s V§

Distance and direction from nearest town or city street address of well if located within cit ?

2 WATER WELL OWNER: Roc er Thompson / i j-I
RR #, St. Address, Box #: 210 0 Racetrack Rd. Board of Agriculture, Division of Water Resources
City, State, ZIP Code : Junction City Ks 66441 Application Number:

31 MARKWELUSLOCATIvVi vv, i, ...... +Q ................... f

AN "X" IN SECTION BOX:
WELL'S STATIC WATER LEVEL... ...... ft.

WELL WAS USED AS:

NW N E 1 Domestic 5 Public Water Supply 9 Dewatering

2 Irrigation 6 Oil Field Water Supply 10 Monitoring Well
3 Feedlot 7 Domestic (Lawn & Garden) 11 Injection Nell

W 4 Industrial 8 Air Conditioning Other.... _ , . ......

- S W S E Was a chemical / bacteriological sample submitted to Department?Yes ......... No .....
If yes, mo/day/yr sample was submitted ...................................

Water Well Disinfected: Yes ........ No.
S

51 TYPE OF BLANK CASING USED:

1 Steel 3 RMP (SR) 5 Wrought 7 Fiberglass 9 Other (Specify below)
(D PVC 4 ABS 6 Asbestos-Cement 8 ConcreteTile ..........................................................................................................

Blank casing diameter ...... in. Was casin, pulled? Yes ........... No ..... t - It yes, how much ....................
Casing height above: or below land surface .......... 4. 1 .......... in.

61 GROUT PLUG MATERIAL: Neat cement 2 Cement grout 3 Bentonite 4 Other ............................

Grout Plug Intervals: From ..... ... ft. to ......... P9.... ft., From ........ ft. to ....... ft., From .................. to............ ft.

What is the nearest source of possible contamination: 14J

1 Septic tank 6 Seepage pit 11 Fuel storage 16 Other (specify below)
2 Sewer lines 7 Pit privy 12 Fertilizer storage ............................................
3 Watertight sewer lines 8 Sewage lagoon 13 Insecticide storage
4 Lateral lines 9 Feedyard 14 Abandoned water well
5 Cess Pool 10 Livestock pens 15 Oil well/Gas well

Direction from well? ................................ How m any feet? ..........................................

FROM TO PLUGGING MATERIALS

o f-J E9 CEZ- rV

7 CONTRACTOR'S OR NDOWNER'S CER.TIFICATION: This water well was plugged under my jurisdiction and was completed
on (mo/day/year). . ... )..)..................... and this record is true to the best of my knowledge and belief. Kansas
Water Well Cotracor's License No.................. .................. ........ . ;ThisWaleWell Record was completed on (mo/day/year)

... ... ..... "u nr the Qs i~ns n e of.Et h .. '  .o.. ..... ............ ........) ... ............................................................................... .
by (signature ) ...... ........ ........ .. .................................................................................................................................:.................. .

INSTRUCTIONS: Use typewriter or ball point pen. Please press firmly and rnt clearly. Please fill in blanks, underline or circle the correct
answers. Send top three copies to Kansas Department of Health and Environment, Bureau of Water, Topeka, Kansas 66620-0001.
Telephone: 785/296-3565. Send one to WaterWell Owner and retain one for your records.



WATER WELL PLUGGING RECORD Form WWC-5P KSA 82a-1 212 ID NO.

'I LOCATION OF WATER WELL: Fraction Section -Number Township Numb er Range Number

County: tJUJ '/I S7 'A SE 'A )
Distance and direction from nearestown or city street address of well if located 'ithin city?

2 WATER WELL OWNER: Ro er Thompson J J
2100 Racetrack Rd.

RR #, St Address, Box #: Board of Agnculture, Division of Water Resources
City, State, ZIP Code : Junction City Ks 66441 Application Number:

3 MARK WELL'S LOCATION WITH 4 DEPTH OF WELL .................. ft
AN "X" IN SECTION BOX:N 

WELL'S STATIC WATER LEVEL ..... ft.

WELL WAS USED AS:

N W N E 1 Domestic 5 Public Water Supply 9 Dewatering
2 Irrigation 6 Oil Field Water Supply 10 Monitoring Well
3 Feedlot 7 Domestic (Lawn & Garden) 11 Injection WelW E 4 Industrial 8 Air Conditioning 6) Other ...... . ......

- S W E - Was a chemical / bacteriological sample submitted to Department?Yes .............. No ....k ..
If yes, mo/day/yr sample was submitted ...................................

S Water Well Disinfected: Yes ... No .............S

5 TYPE OF BLANK CASING USED:

1 Steel 3 RMP (SR) 5 Wrought 7 Fiberglass 9 Other (Specify below)
& PVC 4 ABS 6 Asbestos-Cement 8 Concrete Tile

Blank casing diameter ............ in. Was qs& pulled? Yes..........No ........... If yes, how much ....................
Casing height above or below land surface ........ . ............... in.

61 GROUT PLUG MATERIAL: Neat cement 2 Cement grout 3 Bentonite 4 Other ...........................

Grout Plug Intervals: From . . to ........ ft., From ........ ft. to ....... ft., From .................. to........ ft.

What is the nearest source of possible contamination: ti/-
1 Septic tank 6 Seepage pit 11 Fuel storage 16 Other (specify below)
2 Sewer lines 7 Pit privy 12 Fertilizer storage ............................................
3 Watertight sewer lines 8 Sewage lagoon 13 Insecticide storage
4 Lateral lines 9 Feedyard 14 Abandoned water well
5 Cess Pool 10 Livestock pens 15 Oil well/Gas well

Direction from well? ............................ How many feet? .........................

FROM TO PLUGGING MATERIALS

CONTRACTOR'S OF.LANDOWNER'S CEBTIF CATIQN: This water well was plugged under my jurisdiction and was completed
.. n...m.................... .... ..................... and this record is true to the best of my knowledge and belief. KansasWater Well Liciontrac ,L ense No ............... .1 .............................. This Water Well Record was completed on (mo/day/year)

..L ......... . nder the bus ess ame of ................. . .. . ... .......b yy (s ig n a tu re )) ................. ................................. .................................................................. ..................................................................

INSTRUCTIONS: Use typewriter or ball point pen. Please press firmly and print clearly. Please fill in blanks, underline or circle the correct
answers. Send top three copies to Kansas Department of Health and Environment, Bureau of Water, Topeka, Kansas 66620-0001.
Telephone: 785/296-3565. Send one to Water Well Owner and retain one for your records.



WATER WELL PLUGGING RECORD Form WWC-5P KSA 82a-1212 ID NO.

LOCATION OF WATER WELL: Fraction Section Number Township Number Range Number

%;ount.y: NL'l.~~i 4 sw)
Distance and direction from nearest town or city street address of well if loca d within city?

2 WATER WELL OWNER: R r Topo W i v-Rocjer Thompson
RR #, SL Address, Box #: 210O Racetrack Rd Board of Agriculture, Division of Water Resources
City, State, ZIP Code : J c eiO t ct Ks 66441 Application Number:

3 MARK WELL'S LOCATION WITH 4 DEPTH OF WELL ....... ' ...................... ft

AN "X' IN SECTION BOX:

N WELL'S STATIC WATER LEVEL ...... ft.

WELL WAS USED AS:

NW N E 1 Domestic 5 Public Water Supply 9 Dewatering
2 Irrigation 6 Oil Field Water Supply 10 Monitoring Well
3 Feedlot 7 Domestic (Lawn & Garden) 11 Injection Wel

W 4 Industrial 8 Air Conditioning (1 Other ...... .' .. . .

- S W S E -- Was a chemical / bacteriological sample submitted to Department?Yes .............. No....
If yes, mo/day/yr sample was submitted ...................................

Water Well Disinfected: Yes ... : No .............

S

5 TYPE OF BLANK CASING USED:

1 Steel 3 RMP (SR) 5 Wrought 7 Fiberglass 9 Other (Specify below)

( PVC 4 ABS 6 Asbestos-Cem ent 8 Concrete Tile ..........................................................................................................

Blank casing diameter; . " in Wascin pulled? Yes ........... No Ifyes, howmuch..................
Casing height above or below land surface ......... c ... .......... ..

in.

61 GROUT PLUG MATERIAL: )Neat cement 2 Cement grout 3 Bentonite 4 Other .............................................................

Grout Plug Intervals: From .. ...ft. to ......... q... ft., From ........ ft. to ....... ft., From ..................to....... ft.

What is the nearest source of possible contamination: t/A

1 Septic tank 6 Seepage pit 11 Fuel storage 16 Other (specify below)
2 Sewer lines 7 Pit privy 12 Fertilizer storage ............................................
3 Watertight sewer lines 8 Sewage lagoon 13 Insecticide storage
4 Lateral lines 9 Feedyard 14 Abandoned water well
5 Cess Pool 10 Livestock pens 15 Oil well/Gas well

Direction from well? ................................ How m any feet? ..........................................

FROM TO PLUGGING MATERIALS

7 CONTRACTOR'S OR ANDOWNER'S CERTIFICATION: This water well was plugged under my jurisdiction and was completed
on (mo/day/year) ...... . . and this record is true to the best of my knowledge and belief. Kansas
W ater Well Q o~tractors License No ....b..... J............................. ...m..,.l ................. .... !T iW.ter1..........................ooday/earater~~~~~~~~~~~ WelC rcosLcneN . hs ter.Well Record was completed on (mo/day/year)

................... der the bus ess am e of ....................... . .m ...... ...............................................

by (signature).................... ......................................................................................................

INSTRUCTIONS: Use typ riter or ball point pen. Please press firmly and DrLnt clearly. Please fill in blanks, underline or circle the correct
answers. Send top three copies to Kansas Department of Health and Environment, Bureau of Water, Topeka, Kansas 66620-0001.
Telephone: 785/296-3565. Send one to Water Well Owner and retain one for your records.



WATER WELL PLUGGING RECORD Form WWC-5P KSA 82a-1212 ID NO.

LOCATION OF WATER WELL- Fraction Section Number Township Number Range Number

ounty: AfJ'A SiJ 5A_ Ps ,s

Distance and direction from nearest town or city street address of well if located within city?

2 WATER WELL OWNER: hEL. I oRg Tompson
RR #, St. Address, Box #: 21 0 Racetrack Rd. Board of Agriculture, Division of Water Resources
City, State, ZIP Code : un tion City Ks 66441 Application Number:

MARK WELLS LOCATION WITH 4 DEPTH OF WELL ............ .................. ft

AN 'X" IN SECTION BOX:N WELL'S STATIC WATER LEVEL .ft .......ft.

IWELL WAS USED AS:

NW N E 1 Domestic 5 Public Water Supply 9 Dewatering

2 Irrigation 6 Oil Field Water Supply 10 Monitoring Well
3 Feedlot 7 Domestic (Lawn & Garden) 11 Injection Well
4 Industrial 8 Air Conditioning Other.........

- SW E Was a chemical / bacteriological sample submitted to Department?Yes .............. No... ......
If yes, mo/day/yr sample was submitted ...................................

Water Well Disinfected: Yes ...L k .No .............

S

51 TYPE OF BLANK CASING USED:

1 Steel 3 RMP (SR) 5 Wrought .7 Fiberglass 9 Other (Specify below)
g >PVC 4 ABS 6 Asbestos-Cement 8 Concrete Tile ..........................................................................................................

Blank casing diameter. ... in. Was c2ir pulled? Yes ............ ... If yes, how much ...............................
Casing height above or below land surface ..... ............ .. , .......... in.

6 GROUT PLUG MATERIAL: 6j)Neat cement 2 Cement grout 3 Bentonite 4 Other ...........................

Grout Plug Intervals: From ..... ft. to ...... 2 ...... ft., From ................. ft. to ................. ft., From ..................to ....... ft.

What is the nearest source of possible contamination: ri/

1 Septic tank 6 Seepage pit 11 Fuel storage 16 Other (specify below)
2 Sewer lines 7 Pit privy 12 Fertilizer storage ............................................
3 Watertight sewer lines 8 Sewage lagoon 13 Insecticide storage
4 Lateral lines 9 Feedyard 14 Abandoned water well
5 Cess Pool 10 Livestock pens 15 Oil well/Gas well

Direction from well? ....................... How many feet? ...........................

FROM TO PLUGGING MATERIALS

7 CONTRACTOR'S ORLANDOWNER'S ICATION: This water well was plugged under my jurisdiction and was completed
on (mo/day/year) ....... ...X ....... .. ............. and this record is true to the best of my knowledge and belief. Kansas
Water Well Contractor's License No ........................ w s. /..e .............................. .... T ater W II Record was completed on (mo/day/year)

by.... .... ...... .e .. ....................s...ignatur...... ... ...................................................................................

INSTRUCTIONS: Use typewriter or ball point pen. Please press firmly and Drnt clearly. Please fill in blanks, underline or circle the correct
answers. Send top three copies to Kansas Department of Health and Environment, Bureau of Water, Topeka, Kansas 66620-0001.
Telephone: 785/296-3565. Send one to Water Well Owner and retain one for your records.



Appendix 5: Photographic Log



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Phil Dula
Contract Number: DACW41-95-D-0022 Date/Time: 12/17/01
Site Location: Ft. Riley, Junction City, KS Direction: SE
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 1
Description: Existing truck water fill station prior to construction. This struction was removed
and replaced.

0

0



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 10/13/02
Site Location: Ft. Riley, Junction City, KS Direction: N
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 2
Description: Replacement water truck fill station with 10 x 20 concrete pad and lighting.

S

S



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 10/13/02
Site Location: Ft. Riley, Junction Citv. KS Direction: S
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 3
Description: New water truck fill station detail of 3" valve.

S



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 7/24/02
Site Location: Ft. Riley, Junction City, KS Direction: NA
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 4
Description: Existing conditions of plumbing fixtures in the pit area restrooms.



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 7/24/02
Site Location: Ft. Riley. Junction City, KS Direction: NA
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 5
Description: Existing conditions of plumbing fixtures in the pit area restrooms.

0

0



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 7/24/02
Site Location: Ft. Riley. Junction City, KS Direction: NA
Delivery Order#: 0012
Bay West, Inc. Job #: J970236

No.: 6
Description: Existing conditions of plumbing fixtures in the pit area restrooms



* Photographic Record

Site Name: Ft. Riley Alternate Water Suppyl Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 8/17/02
Site Location: Ft. Riley. Junction City. KS Direction: E
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 7
Description: Removed piping from exterior of pit area restrooms. Piping terminated
approximately 6 feet from vault box and did not serve as supply line to grandstand area as
assumed in USACE design.



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 8/17/02
Site Location: Ft. Riley. Junction City, KS Direction: NA
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 8
Description: Close-up of waterline believed to have supplied water to grandstand area (photo 6).

S



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 12/17/02
Site Location: Ft. Riley. Junction City, KS Direction: NW
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 9
Description: Plaza Speedway parking lot area concession stand building prior to initiating
construction activities.

C



* Photographic Record

Site Name: Ft. Rilev Alternate Water Supplv Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 10/22/02
Site Location: Ft. Riley, Junction City, KS Direction: W
Delivery Order #: 0012
Bay West- Inc. Job #: J970236

No.: 10
Description: Installed 3 Phase wire and 480V/transformers for R-1 well (new pole)

0

0



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 10/22/02
Site Location: Ft. Riley, Junction City, KS Direction: NW
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 11
Description: Completed racetrack replacement well & control panel with protective poles

0



* Photographic Record

Site Name: Ft. Riley Alternate Water Supplv Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 10/22/02
Site Location: Ft. Riley Junction City. KS Direction: E
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 12
Description: Racetrack replacement well & control panel. Located in parking area.

C

S



* Photographic Record

Site Name: Ft. Riley Alternate Water Supplv Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 10/22/02
Site Location: Ft. Riley, Junction City. KS Direction: SE
Delivery Order #: 0012
Bay West Inc. Job #: J970236

No.: 13
Description: Power cut-off for racetrack replacement well and meter.

0



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 8/28/02
Site Location: Ft. Riley, Junction City, KS Direction: NA
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 14
Description: Installed vault and piping servicing parking lot area building.

C



* Photographic Record

Site Name: Ft. Riley Alternate Water Supplv Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 8/28/02
Site Location: Ft. Riley. Junction City, KS Direction: NA
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 15
Description: Vault for water connection and drain valves with cover for parking area building.

S



* Photographic Record

Site Name: Ft. Riley Alternate Water Supplv Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 9/13/02
Site Location: Ft. Riley, Junction City, KS Direction: N
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 16
Description: Hydropneumatic tank building constructed adjacent to pit area restrooms.



*1 Photographic Record

Site Name: Ft. Riley Alternate Water Suprplv Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 9/13/02
Site Location: Ft. Riley, Junction City, KS Direction: NE
Delivery Order #: 0012
Bay West. Inc. Job #: J970236

No.: 17
Description: View of pit area restrooms with completed hydropneumatic tank building.

C



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW4I-95-D-0022 Date/Time: 9-13-02
Site Location: Ft. Riley, Junction City, KS Direction: W
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 18
Description: 528 gallon hydropneumatic pressure tank.

C

0



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 9/13/02
Site Location: Ft. Riley, Junction City, KS Direction: NA
Delivery Order #: 0012
Bay West. Inc. Job #: J970236

No.: 19
Description: Vault in hydropneumatic tank building.

S

Si



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 9/13/02
Site Location: Ft. Riley, Junction City, KS Direction: NA
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 20
Description: Vault entrance for access to subsurface piping and drain valves at hydropneumatic
tank building.



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 9/13/02
Site Location: Ft. Riley. Junction City. KS Direction: NA
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 21
Description: View of pipe junction in vault with ball valve for draining system at
hydropneumatic tank building.



* Photographic Record

Site Name: Ft. Riley Alternate Water Supplv Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 9/13/02
Site Location: Ft. Riley. Junction City. KS Direction: W
Delivery Order #: 0012
Bay West. Inc. Job #: J970236

No.: 22
Description: View of interior 2" piping to hydropneumatic tank.

S

S



* Photographic Record

Site Name: Ft. Rilev Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 9/13/02
Site Location: Ft. Riley, Junction City, KS Direction: NA
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 23
Description: Pressure gauge and switch for hydropneumatic tank.



* Photographic Record

Site Name: Ft. Riley Alternate Water Supply Photographer: Keith Ellis
Contract Number: DACW41-95-D-0022 Date/Time: 10/22/02
Site Location: Ft. Riley, Junction City, KS Direction: W
Delivery Order #: 0012
Bay West, Inc. Job #: J970236

No.: 24
Description: Installed vault to shut off valve for grand stand area concession building.

0

0



Appendix 6: Electronic Deliverables
0 Site Photos

0 As Built -CADD File
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