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Executive Summary

This report summarizes the remedial activities performed by CH2M HILL Constructors,
Inc. (CCI) at the Naval Industrial Reserve Ordnance Plant (NIROP) in Fridley, Minnesota.
This work was performed for Southern Division, Naval Facilities Engineering Command,
under contract number N62467-98-D-0995, Contract Task Order 0024.

The remedial actions described in this report were completed to enhance the existing
groundwater extraction system and to abandon unused produchon wells at NIROP Fridley.
The scope of work included the following:

e Demolition of production wellhouse Buildings 12B and 12C

e Abandonment of unused water-supply produchon wells Numbers 2 and 3 (Unique
Numbers 206695 and 234001)

e Abandonment of extraction wells AT-1A, AT-2, and AT-4

¢ Installation of extraction wells AT-7, AT-8, AT-9, and AT-10

e Placement of packer in exisﬁ'ng extraction well AT-3A

¢ Electrical, civil, and mechanical/plumbing for newly installed extraction wells

e Groundwater Treatment Facility system startup

¢ Perform theoretical air emission calculations based on newly installed extraction wells
e Sampling and analysis for disposal characterization

e Disposal of generated wastes

The work was performed in accordance with the approved Work Plan and complied with
all applicable federal, state, and local regulations, codes and standards. A final inspection of
the areas was performed by the Navy Technical Representative and representatives of CCL.
The work was determined to be satisfactory.
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1.0 Intr'oduction

CH2M HILL Constructors, Inc. (CCI) has been contracted by the Department of the Navy,
Southern Division, Naval Facilities Engineering Command (SOUTHDIV), under Contract
No. N62467-98-D-0995, Contract Task Order (CTO) 0024 to perform remediation activities at
Naval Industrial Reserve Ordnance Plant (NIROP) in Fridley, Minnesota.

The purpose of this Project Completion Report is to document the completion of the well
abandonments and well installations at NIROP Fridley. The work was performed in
accordance with the following documents:

¢ Management approach outlined in the CCI Contract Management Plan (July 1998)

e CCI Basewide Work Plan Revision 00 (May 2000)

e CCI Work Plan, Modification to the Extraction System and Abandonment of Production Wells
Addendum 1 Revision 00 (August 2000)

CCI provided project management, health and safety oversight and quality control. CCI's
primary subcontractors were: (1) E.H Renner & Sons, who performed the well installation,
well abandonment, and well packer placement and (2) Bay West, Inc (Bay West), who
performed remedial services. Johnson Screen, Braun Intertec Corporation, and EnChem,
Incorporated provided geotechnical testing and/or analytical services under contract to
E.H. Renner & Sons or Bay West. Waste Management provided disposal services for special
waste soil. The Navy Technical Representative from the Navy’s Environmental Field
Activity (EFA) Midwest office provided oversight of field activities.

1.1 Document Organization

- This Project Completion Report is organized into six sections and four appendices. A brief

description of each section is presented below. Pertinent information not contained in the
body of the report is contained in the appendices.

Section 1.0 Introduction includes a summary of the scope of the project, site setting, and
regulatory framework for the work described in this report.

Section 2.0 Field Work Execution provides a summary of the activities undertaken during
the performance of the work described in this report.

Section 3.0 Waste Management provides a summary of waste management activities,
including waste collection, storage, characterization, transportation, and disposal.

Section 4.0 Health and Safety documents the implementation of the Site Safety and Health
program during the performance of the work described in this report.

Section 5.0 Conclusions and Recommendations provides information on any conclusions
and recommendations drawn by CCI during the performance of the work described in this
report.

ATL/WP/NAVY RAC\FRIDLEY/PCR\CTO 0024 1-1



Section 6.0 References lists the references used in completing the work described in this

report.

Pertinent information not contained in the body of this report is contained in the following
appendices:

Appendix A Notifications and Records

Appendix Al: Demolition Notification

Appendix A2: Borehole Sealing Records

Appendix A3: Well Abandonment Notifications and Sealing Verifications
Appendix A4: Well Abandonment Records

Appendix A5: Extraction Well Installation Notifications and Construction
Verifications

Appendix A6: Extraction Well Installation Records

Appendix B Boring Logs and Pump Test Data

Appendix Bl: Gamma Logs

Appendix B2: Report of Subsurface Bormgs and Borehole Logs

Appendix B3: Extraction Well Logs

Appendix B4: Pump Test Data for Extraction Wells — AT-7, AT- 8, AT-9, & AT-10
Appendix B5: AT-3A Pump Test Data

Appendix C Analytical Results

Appendix C1: Asbestos Analytical Data

Appendix C2: Lead Based Paint Analytical Data
Appendix C3: Sieve Analyses Analytical Data
Appendix C4: Waste Soil Analytical Data Summary
Appendix C5: Waste Liquids Analytical Data Summary
Appendix Cé: Chain of Custody Forms

Appendix D Waste Disposal Documentation

Appendix D1: Waste Log

Appendix D2: Waste Soil Profile

Appendix D3: Waste Soil Manifest

Appendix D4: Construction Debris Truck Tickets

Appendix E As-built Drawings, Air Emission Calculations, and Operahon &
Maintenance Manual

Appendix E1: As-Built Drawings

Appendix E2: Packer Assembly Details for AT-3A
Appendix E3: Air Emission Estimates Memo

Appendix E4: Operation & Maintenance Manual for Pumps

Appendix F Representative Project Photographs

1.2 Project Scope

. The scope of work for the project consisted of the following activities:

Mdbi]ization
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e Demolition of production wellhouse Buildings 12B and 12C
e Abandonment of extraction wells AT-1A, AT-2, and AT-4

e Abandonment of unused water~sﬁpply production wells Numbers 2 and 3 (Unique
Numbers 206695 and 234001)

¢ Installation of extraction wells AT-7, AT-8, AT-9, and AT-10

e Placement of packer in extraction well AT-3A

¢ Electrical, civil, and mechanical/plumbing for newly installed extraction wells

¢ Groundwater treatment facility (GWTF) system startup

e Perform theoretical air emission calculations based on newly installed ex&acﬁon wells
¢ Sampling and analysis of soil for disposal characterization

¢ Disposal of generated wastes

* Restoring disturbed areas

¢ Demobilization

»1.3 Site History

NIROP Fridley is located near the twin cities of Minneapolis and St. Paul, Minnesota. As
shown in Figure 1-1, the site is approximately 1,000 feet east of the Mississippi River and
less than 1 mile south of Interstate 694. It lies on a broad, flat outwash terrace, and is largely
covered by pavement, structures, and other facilities. Out of the total plant size of 138 acres,
the federal government owns 83 acres, which are operated by United Defense. The
remaining 55 acres are owned and operated by United Defense. Figure 1-1 also shows the
layout of the facility and the existing monitoring wells and extraction wells.

The Record of Decision (ROD) for groundwater remediation at the NIROP Fridley site was
signed in September 1990 by representatives of the U.S. Navy (Navy), the United States
Environmental Protection Agency - Region V (US EPA), and the Minnesota Pollution
Control Agency (MPCA). The remedial action in the ROD specified hydraulic containment
and recovery of all future migration of contaminated groundwater from the NIROP Fridley
and the recovery, to the extent feasible, of contamination downgradient of the NIROP
Fridley site. The selected remedy included the installation and operation of groundwater
extraction wells, with a two-phased plan for disposal of groundwater from the well
extraction system. It was planned at that time, that contaminated groundwater located off
site and downgradient of the NIROP Fridley site in Anoka County Riverfront Park (ACRP)
would be allowed to naturally dissipate. However, this plan is currently under review.

Under the Phase I Plan, groundwater from the extraction system would be discharged to an
existing sanitary sewer with treatment provided at a local wastewater treatment facility.
Under the Phase II Plan, a groundwater treatment facility (GWTF) would be constructed
and operated at the NIROP to provide long-term groundwater treatment. Treated

ATUWP/NAVY RAC\FRIDLEY/PCR\CTO 0024 13
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groundwater from the on-site groundwater treatment facility would then be discharged to
the Mississippi River via a National Pollutant Discharge Elimination System (NPDES)/
Metropolitan Council of Environmental Services (MCES) State Disposal System (SDS) storm
sewer discharge permit.

A groundwater extraction and treatment system was constructed based on design
documents approved by the USEPA and the MPCA. Construction of the original
groundwater extraction system included the installation of four extraction wells (AT-1A,
AT-2, AT-3A, and AT-4) and a specific capacity test on each of these extraction wells to
determine sustainable pumping rates in each well. Additional analysis, which included
groundwater sampling and analysis indicated that groundwater pretreatment was required
prior to discharge to the sanitary sewer owned by the MCES to meet discharge limits set by
the MCES. As a result, a pretreatment system was also constructed at the NIROP Fridley
site for use during the interim Phase I discharge to the sanitary sewer.

The groundwater extraction system and pretreatment facilities began operating in
September 1992. Monitoring of the extraction system performance and groundwater via an
extensive monitoring well network has been performed since startup according to the
procedures described in the Remedial Action Work Plan for Groundwater Remediation,
which was approved by the MPCA and the USEPA. The latest version of this plan was
issued in January 2000.

As required by the ROD, an evaluation of the effectiveness of the groundwater extraction -
system in achieving hydraulic containment of contaminated groundwater from the site
during the initial 90-day operating period was submitted to the USEPA and the MPCA in
December 1992. The document concluded that additional groundwater extraction well(s)
would be needed to achieve effective capture and hydraulic containment of contaminated
groundwater. A work plan for upgrading the original groundwater extraction system was
prepared and approved by the USEPA and the MPCA. As provided in that work plan, two
additional extraction wells (AT-5A and AT-5B) were constructed and were placed into
operation in June 1995. The combined groundwater extraction system, consisting of six
extraction wells, is currently in operation.

The concentrations of trichloroethene (TCE) and other volatile organic compounds (VOCs)
in the combined discharge from the extraction wells have decreased as much as two orders
of magnitude since startup of the system in 1992. The concentrations decreased to levels
where pretreatment of the groundwater was no longer necessary to comply with the MCES
discharge criteria of March 1995, and the combined discharge from the extraction wells was
discharged directly to the sanitary sewer from March 1995 to December 10, 1998.

Construction of the Phase II onsite groundwater treatment facility began in September 1997
and was completed and operating in December 1998. When the onsite treatment facility was
placed into operation, discharge to the MCES sanitary sewer system was terminated. The
combined discharge from the extraction system is now fed through a feed system and air
stripping units for treatment before the effluent groundwater is discharged to the
Mississippi River through Outfall 020 (NPDES/SDS Permit MN0000710). The effluent
discharge is monitored to ensure that the NPDES/SDS requirements are met.

ATUWP/NAVY RAC\FRIDLEY/PCR\CTO 0024 . 1-5



1.4 Regulatory Framework

The installation and construction actions were conducted pursuant to the Comprehensive

- Environmental Response, Compensation, and Liability Act (CERCLA). A ROD for
implementation of a groundwater remediation system was signed in 1990 by
representatives of the U.S. Navy, US EPA - Region V, and the MPCA.

Installation of extraction wells and abandonment of production wells was performed by a
state-licensed well contractor. All drilling and well installations conformed to Minnesota
Department of Health (MDH) Rules, Chapter 4725, Wells and Borings. Well sealing
notifications were submitted to the MDH prior to abandoning the production wells. Upon
completion of well abandonment, copies of well sealing records were submitted to the -

MDH. '

ATUWP/NAVY RAC\FRIDLEY/PCRICTO 0024
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2.0 Field Work Execution

2.1 Definable Features of'Work

The work performed at the site is described using 10 definable features of work (DFOW).
Each DFOW is described in the following sections.

- o Mobilization and site preparatory work
e Demolition of production wellhouse Buildings 12B and 12C
e Abandonment of extraction well AT-1A, AT-2, and AT-4

¢ Abandonment of unused water-supply production wells Number 2 and Number 3
(Unique Numbers 206695 and 234001

e Installation of extraction wells. AT-7, AT-8, AT-9, and AT-10

e Placement of packer in extraction well AT-3A

e GWTF startup

e Theoretical air emission calculations based on newiy installed extraction wells
¢ Sampling and analysis for disposal characterization

e Site restoration and demobilization

2.2 Mobilization and Site Preparatory Work

Upon CCI approval of all required submittals, the subcontractor mobilized all resources
necessary to efficiently and completely perform this scope of work task. The resources
included, but were not limited to, personnel, equipment, materials, supplies, lower-tier
Subcontractors, and support facilities (e.g., project support trailer, decontamination .
facilities, waste containment facilities, material and equipment storage, cellular phones,
water, portable sanitary facilities, etc.) to support the work activities at the site.

Site preparatory work was the first physical activity at the site and involved the staging of
material and equipment, demarcation of work zones and identification and location of

~ utilities. Site preparation also included moving designated materials to provide access for
excavation operations. Temporary barricades and caution signs were provided around the
work areas.

Coordination and scheduling of work activities with the various plant operations were also
addressed during site preparation. Since the facility remained active throughout the
duration of the work, the work areas were arranged to minimize disruption of the ongoing
operations. '

ATL\WPWAVY RACWNIROP FRIDLEY\PCR\PCR.DOC : 21



2.3 Demolition of Production Wellhouse Buildings

Prior to demolition of Buildings 12B and 12C, a Notification of Intent to Perform a '
Demolition was filed with the MPCA. A copy of the Notification is provided in Appendix -
AA. Prior to demolition of Buildings 12B and 12C, the following utility work was performed:,

* Samples of paint and roof material were collected and analyzed for lead and asbestos
(see Section 2.9 for details).

¢ 480V electrical power to south well building was disconnected.

* The 480V feeder in Building 12A was cut and conductors between Building 12A and the
south well building were removed.

¢ The 480 V conductors feeding the north well bﬁilding were removed.

* The 240V conductors at the panel located in the main building were removed, and the
240V/120V panel in the pump building was disconnected. '

* The photo switch from the south well building was removed and saved.

The brick buildings enclosing the production wells 2 and 3 were demolished and all
generated material was managed and disposed of as discussed in Section 3.0. During the
demolition operations, the generation of dust, mist, and particulate matter was minimized.
Dust was controlled by wetting with a mist of water.

The two floor slabs (measuring approximately 8ft x 12ft x 6inches) under Buildings 12B and
12C were removed. The area was excavated to uncover two 12-inch water lines and a blind
flange was installed. Additionally, the area was also excavated to uncover two 1-inch steam
lines, and a blind flange was installed. The excavated area was backfilled and restored.

United Defense Limited Partnership (UDLP) requested that a 10-inch butterfly valve inside
Building 12A be removed and the water line be blind flanged. During the field work at this
location, it was discovered that an incorrect valve was identified. UDLP fixed the valve and
it was decided that UDLP would install the required blind flange at the appropriate valve.

2.4 Abandonment of Production Wells and Extraction Wells

The abandonment of production wells No. 2 and 3 and extraction wells No. AT-1A, AT-2,
AT-4 was performed in accordance with applicable federal, state and local laws and
regulations. :

The abandonment of all wells was performed by E.H. Renner & Sons, a state-licensed well
contractor (License #71015). All well abandonment conformed to Minnesota Department of
Health (MDH) rules and regulations. A well sealing notification was submitted to the MDH
prior to abandoning the extraction and production wells. Upon completion of well
abandonment, copies of well sealing records were submitted to the MDH. A copy of the
well sealing notification and well sealing records is provided in Appendix A.

Prior to abandoning the wells, all pumps and accessories in the wells were removed. The
wells were abandoned by filling the casing from the bottom to the surface with neat cement.

ATLWPNAVY RAC\NIROP FRIDLEY\PCR\PCR.DOC 2.2
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Upon completion, the abandoned wells were checked for 48 hours to determine whether
curing was occurring properly. Specific curing specifications and/or quality assurance
checks recommended by the manufacturer were followed.

2.5 Installation of Extraction Wells

Prior to installation of extraction wells AT-7, AT-8, AT-9, and AT-10, a test boring was
performed for each of the extraction wells at the specified location to collect lithologic
information. Each well location was surveyed prior to well installation.

Borehole diameters were a minimum of 4-inches larger than the outside diameter of the
casing and well screen. The installed extraction wells were plumb within 1 degree of
vertical where the water level was greater than 30 feet below land surface (bls). A single-
shot declination tool was used to demonstrate plumbness.

Borings were completed by American Engineering Testing, Incorporated, a state-licensed
well contractor (License #M0171). The borehole for extraction well AT-7 was completed
using a hollow stem auger to a depth of 24 feet and mud rotary drilling to a final depth of
37 feet. The borehole for extraction well AT-8 was completed using a hollow stem auger to a
depth of 24 feet and mud rotary drilling to a final depth of 36 feet. The borehole for
extraction well AT-9 was completed using a hollow stem auger to a depth of 24 feet and
mud rotary drilling to a final depth of 85.5 feet. The borehole for extraction well AT-10 was
completed using a hollow stem auger to a depth of 54 feet and mud rotary drilling to a final
depth of 84.5 feet.

Summit Envirosolutions performed gamma logging of the boreholes to determine
subsurface geology information. This information was used to select the placement of the
well screens at each location. Upon completion of the gamma logging, all boreholes were
grouted to land surface with bentonite. Well and Boring Sealing Records were submitted to
MDH. Copies are provided in Appendix A.

Extraction wells AT-7, AT-8, AT-9 and AT-10 were completed using mud-rotary methods.
The drilling mud.was composed of 100 percent sodium bentonite. Extraction well AT-7
extended 38 feet 6 inches, AT-8 extended 37 feet 6 inches, AT-9 extended 51 feet 6 inches,
and AT-10 extended 83 feet 10 inches. Well and Boring Sealing Records as well as
Construction Verification Forms were submitted to MDH. Copies are prov1ded in
Appendix A.

All well casings were new, constructed of carbon steel and were straight and plumb. Well
screens were factory slotted and sized to prevent 90 percent of the filter pack from entering
the well. In wells where no filter pack was used, the screen slot size was such that 60 to

70 percent of the formation materials was retained within the screened zone. The bottom of
the screens were capped and the cap was joined to the screen by threads.

The annular space in each well was filled with a filter pack, a bentonite seal, and casing
grout between the well string and the borehole wall. The filter pack consisted of formation
materials and extended from the bottom of the hole to at least 2 feet above the top of the
well screen. After the filter pack was emplaced, the well was surged with a surge block for
10 minutes. The top of the sand pack was sounded to verify its depth during placement.
Additional filter pack was placed as required to return the level of the pack to 2 feet above
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the screen. As the annular space was being filled, the well string was centered and 1
suspended so that it did not rest on the bottom of the hole. For extraction well AT-10, two
centralizers were used; one at the bottom and one at the top of the screen.

2.5.1 Well Sealing Methods

'The bentonite seal in each extraction well consisted of at least 2 feet of bentonite between
the filter pack and the casing grout. The bentonite was hydrated before placement and was
installed by tremie pump methods. Only 100 percent sodium bentonite was used.

The casing grout in each extraction well extended from the top of the bentonite seal to the
ground surface. The grout was mixed in the following proportions: 94 pounds of neat Type
I Portland cement, no more than 4 pounds of 100 percent sodium bentonite powder, and no
more than 8 gallons of potable water. All grout was pumped using a side-discharge tremie
pipe, and continued until 20 percent of the grout was returned to the surface to ensure that
the grout job was placed properly and surface contaminants did not enter the annulus. The
excess grout (20 percent) was removed and cleaned from the site prior to installing the
surface pad.

Completed wells were seated in a 3-foot by 3-foot by 4-inch concrete surface pad that was

reinforced with %-inch-diameter steel reinforcing bars. The pad was sloped away from the

well sleeve and a lockable lid was installed on the guard pipe. The identity of the well was

permanently marked on the electrical control box and the protective sleeve. Four 3-inch

diameter concrete-filled steel guard posts were installed around each well. The guard posts

were 5 feet in total length and installed radially from each well head. The guard posts were

recessed approximately 2 feet into the ground and set in concrete. All wells were secured .
with corrosion-resistant locks.

Installed extraction wells were developed no sooner than 24 hours after installation to allow
for grout curing. Wells were developed by pumping until the suspended sediment content
of the water was less than 0.75 milliliters per liter (ml/L), as measured in an Imhoff® cone
according to EPA method E160.5; the turbidity remained within a 10 nephelometric
turbidity unit (NTU) range for at least 4 hours, and the design pumping rates were -
maintained.

All development equipment was decontaminated as described in the Site Specific Health
and Safety Plan. Characterization, management, and disposal of generated development
water was performed in accordance with the approved Modification to the Extraction System
and Abandonment of Production Wells Work Plan, Addendum 1 [CCI, 2000].

2.5.2 Step Draw-down Testing

Step draw-down testing was conducted in each extraction well. Pumping was maintained
at a constant rate (+ 10 percent) for at least 3 hours at specified pumping rates for each
1-hour interval.

Water levels in the extraction wells were measured and recorded during each step every
minute for the first 10 minutes and every 5 minutes for the following 50 minutes. A separate
access tube set to a point 2 feet above the pump intake was used for measuring water levels.

ATL\WWP\WNAVY RAC\NIROP FRIDLEY\PCR\PCR.DOC 24



The specified pumping rates were maintained for wells having sufficient capacity to
produce at those rates for the required time periods. For those wells where the pumping
rate could not be maintained prior to completion of each 1 hour time step, subsequent steps
at higher rates were not be attempted. Instead, the flow rates were reduced until the water
level (while pumping) stabilized at least 2 feet above the pump intake, and the test was
continued for 1 hour.

Based on the results of the step-draw-down testing, the approximate sustainable capacity of
each extraction well was determined and each extraction well was pumped at the chosen
rate for 4 hours following full recovery after the step-draw-down test. A water level
measurement was taken and recorded at time intervals specified in the step-draw-down
testing. A copy of the step-draw-down testing for each of the extraction wells is included in
Appendix B.

Sand content was measured at hourly intervals from a sample of water representative of the
entire flow in the pump discharge line from each well. Average sand content over 4 hours
did not exceed 2 milligrams per liter (mg/L).

Table 2-1 provides the size of extraction wells, size and length of screen, and pumping rates
for each of the extraction wells. Well documentation records and borehole logs are located
in Appendix B. :

TABLE 2-1
Details of Extraction Wells
Well Pumping Screen

Extraction Approximate Diameter Rate Well Depth  Screen Interval  Slot Size

Well No. Location (inches) (gpm) . (feet - bgs) (feet — bgs) (inch)
AT-7 Next to cluster MS-35 8 50 38.5 28.5-38.5 0.010
AT-8 Next to cluster MS-34 8 15 375 275-375 0.013
AT-9 Adjacent to well 6D 8 150 51.5 345-515 0.014
AT-10 Between wells 121 8 20 ' 83.83 65-81 0.010

_ and 13l

NOTES:

bgs — below ground surface
gpm — gallons per minute

2.6 Placement of Packer in Extraction Well AT-3A

A durable stainless steel-reinforced permanent formation packer assembly was installed in
extraction well AT-3A to-pack the screened interval from approximately 124.8 feet to

105 feet. The pump intake pipe was set in the center of the remaining screened interval of
105 feet to 69.4 feet. The packer was designed and placed by E.H. Renner & Sons, a state-
licensed well contractor (License #71015). A copy of packer assembly is included in
Append1x B.

The pump was adjusted to achieve maximum sustainable pumpmg rate with the reduced
screened interval based on the following procedure:
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* Startby pumping at the design pumping rate.

e Pump for 10 to 15 minutes, or until too much draw-down is observed. Too much draw-
down will be defined as having the groundwater elevation fall below the top of the well
screen.

* If too much draw-down is not observed, the test will be over after the 10- to 15-minute
time period and the original pump will be permanently installed in the middle of the
remaining screened interval.

¢ If too much draw-down is encountered, reduce flow by approximately 10 percent and
measure the affect of reduced pumping on draw-down.

* Reduction in flow by 10 percent increments will continue until the depth to
groundwater stabilizes at an elevation above the top of the screen for a 10- to 15-minute
time period. Once this objective has been achieved, the test will be finished.

The pump is now set at 183 gpm based on the above procedure. A copy of the test results
and recommendations of E.H. Renner & Sons, who performed the above test is included in
Appendix B. A new pump for AT-3A will not be installed until the existing pump fails.

2.7 GWTF Startup

Prior to startup of the GWTEF, all requirements for electrical, civil, mechanical/ plumbing,
and piping and instrument design (P&ID) to connect the newly installed extraction wells
(AT-7, AT-8, AT-9, and AT-10) were performed in accordance with the as-built drawings
provided in Appendix E.

The software/hardware system used for the operation of the GWTF was upgraded as
follows: :

* Upgraded the existing PC hardware to the most advanced, industry-standard
workstation equipped with a recordable CD.

e Upgraded the operating system from Windows NT® to Windows 2000®.
e Upgraded the SCADA softw‘are from Fix32 to Dynamics version.

¢ Upgraded PC Anywhere® software for remote access.

e Installed Intellution IFIX HMI Pak Unlimited Development Version 2.21

e Installed ABR Allen Bradley RS Linx Ver 7.X.

¢ Installed RS Linx for Windows NT (Rockwell Software) Version 2.10.18.

A startup test was performed in the presence of CCI to demonstrate and confirm that the
modifications made to the GWTF met the performance requirements specified in the
Operations and Maintenance (O&M) Manual. Startup of entire facility was considered
complete when the facility had operated for 5 continuous days without significant
interruption.
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2.8 Air Emission Calculations

An assessment of previously developed air emission calculations was performed to estimate
the maximum potential air emissions from the GWTF. This assessment was performed to
determine if the changes would trigger any regulatory and / or permit requirements and to
determine if the estimated emissions from the system would remain below the calculated
site-specific, allowable emission rates for each of the individual hazardous air pollutants
(HAPs) of concern. A copy of this assessment is included in Appendix E.

Based on these calculations, it is not anticipated that any additional regulatory and/or
permitting will be required and it is recommended that this system continue to operate
under the guidelines determined by the MPCA. Quarterly actual emissions estimates
required by MPCA operating guidelines will still need to be provided to MPCA by the
Navy. '

2.9 Sampling and Analysis

Sampling, sample handling and storage, chain-of-custody, shipment, and sample analyses
were performed in accordance with the procedures provided in the Quality Assurance
Project Plan (QAPP) included in the Remedial Action Work Plan, June 2000, Rev. 6, developed
by TetraTech NUS for NIROP Fridley, Minnesota.

Prior to demolition of pumphouse Buildings 12B and 12C, samples of paint were collected
from inside the buildings and analyzed for total lead at Braun Intertec Corporation.
Analytical results showed the levels of lead to be 0.11 to 0.16 percent by weight, which is
below the MPCA action level of 0.5 percent. Samples of building roofing material were also
collected and analyzed for asbestos content. Analytical results revealed no detectable levels
of asbestos in the roofing material. The building debris was classified as demolition debris.

Analytical results for lead and asbestos testing are provided in Appendix C.

Sieve analyses were performed by U. S. Filter for each extraction well to determine the
proper screen size. Analyses showed the proper screen size for extraction wells AT-7 and
AT-10 to be 0.10 slot screen, AT-8 to be 0.013 slot screen, and AT-9 to be 0.014 slot screen.
Sieve analysis data are provided in Appendix C.

Waste characterization samples were collected to evaluate the handling, transportation, and
disposal requirements of wastes (soil and water) generated during extraction well
installation activities.

Soil, decontamination water, and quality control samples were collected using disposable
sampling equipment in accordance with procedures outlined in the Remedial Action Work
Plan [TetraTech, 2000]. Analytical parameters for soil samples collected for disposal
characterization and combined decontamination and well development water were based
on disposal facility requirements. The soil sample collected for disposal characterization
was collected using a stainless steel hand auger from a roll-off container. After the
decontamination and well development water was combined in the temporary storage tank,
one water sample was collected. The soil and water samples were shipped to EnChem, Inc.
for analysis. Analytical results of the soil sample revealed no hazardous constituents and
the soil was classified as special waste. Results of the water sample also revealed no

ATL\WP\NAVY RACWNIROP FRIDLEY\PCR\PCR.DOC 2-7



hazardous constituents and the water was discharged to the on-site GWTF for treatment
and dlsposal

Analytical results are presented in Appendix C. A summary of waste characterization and
disposal documentation is presented in Appendix D.

-2.10 Site Restoration and Demobilization

Pavement that was cut and removed during construction was replaced. The replaced
pavement and base course material conformed to existing construction.

Areas requiring seeding were restored by placing 6 inches of topsoil to match existing
grades and slopes. The topsoil was uniform in quality and gradation and was free of roots,
sod, weeds, and stones larger than 2 inches.

After topsoil placement was completed, the surface was raked and native grass seed was
applied. The areas were then mulched.

Asphalt was placed over designated compacted backfill areas. The bituminous asphalt mix
was consistent with the material currently present at the site. After placement, the mixture
was thoroughly and umformly compacted by rolling.

Upon completion of the work at each location, all field equipment, temporary facilities, and
other miscellaneous items (e.g., barricades, caution tapes and signs) resulting from or used
in the field operations, were removed

Personnel and equipment were decontaminated prior to leaving the area to avoid the
possibility of inadvertently spreading contamination. Equipment was decontaminated to
remove all contamination that may have adhered to the equipment components as a result
of the remedial action. Decontamination was performed in accordance with the approved
Modification to the Extraction System and Abandonment of Production Wells Work Plan,
Addendum 1 [CCI, 2000] and the applicable provisions of 29 Code of Federal Regulations
(CFR) 1910.120.
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3.0 Waste Management

The following types of waste were generated during the remedial activities:

* Soil, concrete and gravel
¢ Decontamination/well development water
¢ Disposable personal protective equipment

All wastes were handled, stored, transported, and disposed of in accordance with the
approved Modification to the Extraction System and Abandonment of Production Wells Work
Plan, Addendum 1 [CCI, 2000] and all applicable federal, state and local waste management
regulations. The wastes were characterized in accordance with the requirements of 40 CFR
261 using generator knowledge of the materials and sample analytical results.

Four truckloads of material from the demolition of pumphouse Buildings 12B and 12C were
transported to Murlowski Properties, Inc. in New Brighton, Minnesota, for disposal as
“construction debris. Although the lead analysis of the paint showed the paint itself to be
hazardous, the debris was not classified as such since the concentration of lead over the
mass did not exceed hazardous levels. '

Removed soil, concrete and PPE were placed in one roll-off container and transported to
Waste Management, Elk River Land(fill, Inc., in Elk River, Minnesota, for disposal as non-
hazardous special waste. A total of 7 cubic yards of soil, concrete and PPE were disposed of
as special waste. '

All excavated soil generated during trenching for installation of piping and electrical was
used as backfill material. Excavated soil was stockpiled on-site at CCI-designated locations.
Stockpiled soils were placed on and covered by two layers (10 mil each) polyethylene
sheeting and provided with erosion control devices.

Water generated from the step-draw-down and constant rate tests and decontamination
water was contained in portable holding tanks prior to being discharged to the on-site
GWTF for treatment and disposal. A total of 27,205 gallons of water was discharged to the
GWTF. The subcontractors provided polyethylene sheeting and temporary berming
materials for the temporary storage tank. The containment/storage area was maintained,
and damaged lining material were replaced when observed. Daily inspections of the
containment/storage area were performed to verify there were no ruptures to containers or
other conditions that could result in a release, and to ensure all containers were properly
labeled, with labels visible, and to maintain good housekeeping.

Prior to scheduling any waste shipment, a waste disposal approval package for each waste
stream was submitted to the on-site Navy technical representative. The package included a
waste profile naming NIROP Fridley as the generator of the waste, analytical summary
tables applicable to the waste, and a completed waste manifest. Shipping papers for all
waste streams were prepared in accordance with regulations established in 49 CFR 172.
Waste disposal documentation is located in Appendix D.
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All miscellaneous office waste and general non-contaminated construction debris (such as .
caution tapes, barricades, signs, packing materials) were disposed of as special waste with

accumulated soil.

A log of all generated wastes was maintained at the site. A copy of the waste log is included
- in Appendix D.
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4.0 Health and Safety

The Site-Specific Health and Safety Plan, provided in Appendix B of the approved
Modification to the Extraction System and Abandonment of Production Wells Work Plan,
Addendum 1 [CCI, 2000] was satisfactorily implemented during the remedial action at
NIROP Fridley. Daily tailgate safety meetings were conducted prior to the start of field
work. In addition, weekly safety inspections were performed by CCIL
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41



5.0 Conclusions and Recommendations

The installation and construction actions were conducted in accordance with CERCLA and
the ROD for implementation of a groundwater remediation system signed in 1990 by
representatives of the U.S. Navy, US EPA - Region V, and the MPCA.

The installation of extraction wells and abandonment of wells were performed by a state-
licensed well contractor. All drilling and well installations conformed to established MDH
rules. Well sealing notifications were submitted to the MDH prior to abandoning the wells,
and upon completion of well abandonment, copies of well sealing records were submitted
to the MDH.

The work was performed in accordance with the approved Work Plan and complied with all
applicable federal, state, and local regulations, codes and standards. A final inspection of
the areas was performed by the Navy Technical Representative and representatives of CCL.
The work was determined to be satisfactory.

It is recommended that quarterly actual emissions estimates required by MPCA operating
guidelines be provided to MPCA by the Navy. It is also recommended that the system
continue to operate as it is currently being operated. However, Navy should consider
operating the system via remote means to reduce the long-term operating costs.
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. Appendix Al

Demolition Notification



~E H'RENNER & SONS » 5723345

Building Name: —tump House

18/85/2089  1@:S3
—_—
. Mionesota
. Poliution
B . Control
: - Agency
Demolition Coptractor:
Name: Belair Excavaiine
Address:______. 2300 Old Huy 8

Address/Location: 4800 East Rjver Road

City. S1a1e. 2ip:___New Brichion MN §§112

Coumy:

Contact Person:___Ryssell J. Thale

Phance Number(s):.

(651) 786-1300

Building Owner:

Name: US Navv (Southerg Divisiog)
Address: 2155 Eacle Drive

* Prior Use of Bidg.;

Naval Fagjlitv_Fae, Eng, Command

~ before demolition begins. *See item 45 for emergeacy demolitions.

City. Stae, Zip:_N Charlgsion, South Carplina 29306

. Comaci person:__Jne Sanders
. Phone Number(s):_§43,820 5562

I there is >260 linear feet or >160 square feet of Regulated Asbestos-Containing Material (RACM) in the building
. to be demolished, it must be removed by a licensed asbestos contractor prior to demolition. The State of MN- o
Notice of Intent to Perform an Asbestos Abatement Project must be used to notify for the asbestos removal.

Is nohfriable ACM present in the structure to be demolished ? .
"If YES complete items 1-9. If NO complete items 3.9. '

1. If ACM will be left in place for the demolition .indica_t.e tbe.a'mountv"of Category 1 and/or Catégory o

nonfriable ACM left in place.

Catee. | Linear Feet

Square Feel
Cubi; Feet

Category 1 ponfriahlg ACM means asbeslos-containing packings,

gaskets, resilient floor covering, and asphalt raofing praducts

conaining mare than one percent asbes(os.

*Category I nontrisble ACM is not allowed to remain in place
for demolition if it is la poor condition. :

NO.2S6  G@2

Minnesota Pollution COntxfol Agency .
Notification of Intent to Perform a Demolition |
.. Type of Notificatian: (x]) Originhl “ [ 1 Amended ['] Project Cancellation

Buildi ormation:

City, Siste, Zip;___Fridiey MN

Hennepin

* Phone Number(s); £12.5726782 .

Age of BIdg. (years): 45__ Size of Bidg.(sq.fi): 432

Number of Ficors Including Basemen Level(s):_]

mp House

Pump House

Present Use of Bldg.:

Dates when demolition or intentional burning
will Begin ___10/18/00 & End —11/18/00

Notification must be postmarked or received ten (10) working days

Both Beginning and Ending dates shoold be amended in wriling as
necessary to reflect current project dates. :

(1YES (x]NO

- Lirear Feet

_ng. N
. Square Feel
Cubic Feer

Cajegory )] ghg[;jgble ACM means any material, excluding

Category | nonfriable ACM, containing more than one percent
Asbestos that, when dry, cannoi be crumbled, pulverized, or
reduced (0 a powder by hand pressure. ' S
*Category Il nanfrisble ACM is not allowed to remain in place
. for demolition if it has a high probability of becoming crumbled,
pulverized, or reduced 1o 8 powder during demolition, transport,
or dispasal, (ex transite, cement, slate roofing)

.2. Description & Loéatipn of ACM remaining in place (including floor # and room #):




 18/85/2828 = 10:53 E H RENNER & SONS » 5723345 I

ND.096 D@3

| A o | | o Revised 3/00
3 Co”mpabny and/or _individual that conducted the building inspection and the procedore used 1o determine

_-the préence or absence of ACM (includi’ng analytic method): *Prior to den_;blition all buildings must be insiécte’
byan U.§. Eni'ironmemd Protection Agency ( EPA ) accredited inspector. - ' T

Bav West: Brandon Jurag, PLM' Methad

-4, Description o‘f p!an‘ned demolfu‘on and the specific method(s) mat will be used:._Machine Demolition

5. Ifthe demolition was ordered by a government agency, please identify the agency and attach a copy of the
" order: - ' ' -

- Name:, Title: — _ . Authority:

. Date of Order (M/D/Y); ' ' Date Ordered 10 Begin (M/D/Y):
* Notification for an emergency demolition must be submitted as early as possible before demolition degins, but ot later than the
follawing working day. A demalition is considered an emergency ONLY when the facility has been deemed structurs lly unsound and
in donger of imminent collapse. If the structurally unsonad building is known 10 contain any regulated ACM or is suspected to
- contin any regulated ACM, specisi procedures MUST be followed. 1l you are unaware of the special procedures,
instructicos/regulations can be obtained by cootacting the MPCA 3t the address or phone number listed below.
Description of procedure.to be followed in the event that unexpected RACM is found or Cat. 1l nonfriable

&

 ACM becomes crumbled, pulverized or reduced to powder: : - : ‘ .
—_Stop Demolition! Contacy MPCA .EPA Owper General Contractor apd take safetv Measures _

7. Waste Trnnsportef(s) Information: |8. Waste Disposal Information: _ : .
Transporier Name:_____ Buckingham Truckine Lanafill Name:_Dem-cop Landfill, Inc,

Transponer Contact:, Jom Buckingham : Owner/Operator; Jog Pahl
Transponter Address:__ 5980 Credit River Road - Address/Location;___1601 Wes) 130! Streer

City. Siate. Zip:_______Prior L ske MN $5372 ' - City, State, Zip:___Shakopee MN
Phone Number: 6122266443 _ - Phone Number:____(953) 445.1843

9. I certify that the above information is correct and I am a bonafide representative of the demalition
- contractor or building owner and have authority to enter into agreements for my employer. =~ - .

Signature of Contractor/Owner . : — ~ Date
Send to: Minnesota Pollution Control Agency . . For questions call:
- Metro Districts — Regular Facilities Section - 651-296-7300
- 520 Lafayette Road Nonh -~ 1-800-657-3864
St. Paul, MN '55155-4194 , ’ FAX: 651-215-1593 -

PCB Removal Information Polychlorinated biphenyls (PCBs) must be remaoved from the building prior to demolition. PCBs -
may be found in light ballasts, small capacitors found in old appliances, and transformer oils. For questions call the MPCA
Hazardous Wasie (HW) business assistance unit gt 1-800-657-3724. ‘ ' '
[PCB remaver name/address/phone number: . ‘Owner

- PCB receiver name/address/phone number: Owner

Mercury Removal Information Mercury containing maierial must be removed from ihe building prior to demolition,

" Mercury cantaining materials may include fluorescent, meral halide, high pressure sodium, neon, mercury vapor lamps. mercury '
swirches, thermastar probes, manometers, and gages. For questions call the MPCA H W business assistance unir ar 1-800-657-3724,

. Mercury remover name/address/phone nhmber: : Owner - v ' - < ' -
Mercury receiver name/address/phoncnumber: Owner

Refrigefants/CFCs/HCF Cs Recovery In fnrmadon A certified qéchr_rici'an must recover refrigerants from r-drigzn-uian: B
equipment and sysiems in the building prior 10 demolition. For questions call the CF. C program et 1-800-65 7-3864. :




,.

Refrigerant recoverer name/address/phoné aumber;

10852008 . 18:53  'E H RENNER & SONS » 5723345

Refri . _ ! — Owner .
| »_g Tigerant receiver name/address/phone number; : Owner -

" ND.B36
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Appendix A2

Borehole Sealing Records



A

WELL OR BORING LOCATION

MINNESOTA OEPARTMENT OF HEALTH

-IWELL OWNER'S

Minnesota Well and Boring
Sealing No.

176057

H

CASING(S)
Diameter %

ooy Rams WELL AND BORING SEALING RECORD i o
: ~.-Minnesota Slalules ‘Chapter 1031 - -or W-series No.. ... -
WO m Qsave blark it nod knowry -
R ownship Name - | Township No. | Range No.| Section.No. | Fraction (sm..-» Ig.}{ Date Sealed - Date Well or Boring Conslructed
30 |2y | 27 [siAesu| 10//9/00 /0/13/00
Numerical Street Address or Fire Number and City of Well or Boring Location ’ v M e
e
HSOO EA ST El uwFie E\) H&‘ O lB Y rb,d Depth Belore Sealing /L .| Original Depth i?_ib___ f.
3
Show exact location of well or boring A) Sketch map of déli or boring | AQUIFER(S) STATIC WATER LEVEL
in section grid with "X". ) location, showing "property gsmgle Aquiter [J Muttiaquifer :
lines, roads, and buildings.
N : ' WELUBORING l; Measured [J Estimated _
! ! ] Water Supply well [J Monit. Well S
: : Qa . ﬁ Env. Bore Hole [ Other <06 g velow [J above land surtace
wl” 9 ' | casinG TvpE(s) m
. ! . P
&\ I:I.Steel ‘0 Plastic [J Tie [J Other _asn Y HSA

Depth

Set in oversize hole? ‘Annutar space initially grouted?

[AS Au~1 So Diois 1on

- | Well owner's mailking address i different than proparty owner's 8ddress indicated above.

INAVAC Facitivy:

Erneinezune Gommand
2155 Eaete D

- Cutieston, SC. Z?qoé

l}‘—— lns'rﬂt——+ - ‘ 3:&_’%\ from _O_‘ 10 _H_ . 3 Yes 0O No - O ves 0 No O Unknown
v U Prsswp by . ) ’
PROPEATY OWNER'SNAME =~ EEE DR in.trom - 10 A, -Ovyes - ONo 3 Yes O Mo O Uninown
FMC/) (Anntew VEFCAOE : v :

| Property matling address If ditferent than well location address Indicated above. in. trom to f. O Yes {3 No O Yes {3 No  [J Unknown

MHEo0o E EO VEW l&) SCREEN/OPEN HOLE

554z W
'F’Q TOLE "‘ 3 }M ) 5> g Screen trom fi. Open Hole from 0 [
o A OBSTRUCTIONS

O Rods/Drop Pipe [:] Check Valve(s) O Debris D Fin dNo Obstruction

HARDNESS OF
GEOLOGICAL MATERIAL COLOR FORMATION FROM

- | Type of Obstructions (Descnbe)
Obstructions removed? [J Yes [ No Describe
PUMP /\yﬁ,
Type
O Removed [ NotPresent [J Otner

i not known, indicats estimated formation log lrom nearby well or boring.

METHOD USED TO SEAL ANNULAR SPAC

€ BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:

) sl No Annular Space Exists
Qﬂmﬂ_ef I O. ?é 0 Annuiar space grouted with tremie pipe £
: L1 ! . " ‘
Froc S ry SA.m Biace. 72%."| # | O casing Perforation/Removal
' \A o UJ, Sl . Y ae{)\’ ~N ‘ (OSE ‘Ll ;7 in. from to ft O Perorateds (I Removed
S-A ~O lg:{;’ . ' : oS ) ’é— . in. from 1o ft 0 Pertorated  [J Removed
Type of perforator
O Other
GROUTING MATERIAL(S) . {One bag of cement = 94 Ibs., one bag of bentonite = 50 Ibs.)
. v )

— Grouting Matenal —BVND"" | é@ﬂ l:om O 3&___.&’ . yards I bags
from to ft yards bags”
from to it yards bags
from to ft yards bags

. | REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

AEY Ol- 00535
BOfUNG,S AT-7 & AV-8
Typreae Lec Pee sEaTen

AGOOL
T 33’,5 L

Pn'@— 37.5’

[

OTHER WELLS AND BORINGS . { A \) EAOLLN
Other unsealed and unused well or boring on property? [ Yes [ No How many?

This well or bonng was sealed in accordance

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

with anesola Rutes, Chapter 4725. The information contained in this report it

SHauss Coasr

true to the besl of my knowledge )
R4C WERING ESTING o171
Contractor Eusin:ev I_\lar_na ' License or Registration Io.
o5 foro
A / Date/

To47en87

LOCAL cOoPY

-Name of Person Sealing Well or Boring



b1

- M|NNES°TA DEPARTMENT OF HEALTH Minnesota Well and Bonng H 1 7 6 05 6

WELL. OR BORING LOCATION Sealxng o.
Campy Name WELL AND BORING SEALING RECORD  re® 2%, o et o
-4 . . . "Minnesota Statutes, Chapler 103!, .or W-series No.
_Arova btk
jownship Name | Township No. { Range No.| Section No. ’Fraclion-(‘sm.-&}]g.) Date Sealed . L 7% -] Daie Well or Boring Constructed . : ) ‘
3o |24 |27 swwe sw /D/!‘i/oo B /0] 1e/00 '

. | Numerical Street Address or Fire Number and City of Well or Boring Location ]
- ; . - - 1 -~ | Depth Before Sealin #1.{ Original Depth : fi.
4500 E Buoen o Feabuey, Hiafoenes 9——&(9— gnalDepin __ S5 ko

Show exact location of well or boring ,\) Sketch map of well br bonng | AQUIFER(S)  © - STATIC WATER LEVEL
in section grid with °X". f location, showing property ﬂ Singte Aquifer [ Multiaquiter

lines, roads, and buildings. P
N o - [WelUsonine ﬁMeasu:ed [J estimated
; v v T P : [ water Supply Wetl [J Monit. wel ) .
: g Q.l : "g Env: Bore Hole (] Other. 20«1 1 q betow . {J above land surtace
1 Y " —
W e 5 [ caswa TvPErs) ,ﬁ' . T : e
M } a3 - s 8 i
} : T @? {0 steel [ Plastic [ Tite g Other 3 A-l d H qA'
4 Fomtie - -
3 _l_ . CASING(S} A / - A
. B ’ | Diameter . A - Depth Set in oversize hole? "Annular space initially grouted?
S . ii 4 -
: F—— um——+ - : Sﬁ_ in. !rom_O__ o < 1. Oves [OnNo' [Jves D No [J Unknown
~* { PROPERTY OWNER'S NAME - ' RE __in.from 0. n. - [OvYes [OMo- Q ves D No ] Unknown
{ A ' S{OA) , :
owner's addiess i diffaront than well ixcation addrass indicated abave., in. from ) ft. 4 Yes O No O Yes O No  [3J Unknown

UAL, Act Lt

n
F ] SCREEN/OPEN HOLE
t~(,:m}?ﬁu~¢, C;’o it ANID N/ﬂ

2 S Y EA CLE Da_ o ) Scraen from _ 0. ft. O‘pen Hole trom to ft.
No.. Cuiy nie fTa)é S, Z940b ORSTRUGTIONS T T

WELL OWNER'S N. [ Rods/Drop Pipe {3 Check Vave(s) D Debris D Fift No Obstruction
s Avw S Duummm §(

Wall owner's maiting address i difterent than property owner's above. Type of Obstructions (Describe)

| Obstructions removed? [ Yes [J No Describe

. T : s o PUMP -
o - A .
: : [0 Removed [3J NotPresent .[J Other _ - -

- HARDNESS OF
GEOLOGICAL MATERIAL | _'COLOR | FORMATION , FROMI T0

Jitnat known, indicate estimated formation log from nearby well or bosing.

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS OR CASING AND BORE HOLE:

’D ARIK KNO Annular Space Exists i
. F‘ PRSI ‘! S\N’] R O|4 O Annular space grouted with tremie pipe f
[SAnw tol So AT ﬁg}é‘;{fj Loose |4 |77 | OCesing perfoatonRemovel H _
: S Aranty LF'C" :J.n i <¢ . t’) > in. from to ft. g ‘0 Perforated 't‘:« O Aemoved
5‘\-&0 i lc‘,‘.g;{: ) { 0RE 12 114% in. from to .. D Paﬂoralsd " Removed
- F’Q’T "?C\ An -Eh‘ﬂ/;s 2 ST ‘"; e 4% | S Type of perforator
1 |Lww T e s .
A v |GRay | Dease 56 | 58| 0 oer
- N U I s WY Bem n g‘é‘&z Sg taz GROU‘ﬂNG MATERIAL(S) {One bag of cement = 94 lbs., one bag of bentonite = 60 lbs.)
AT L ™M e _ _ _ i : _
: @AUE 3 i :B\eoum) DE “!SF GZ l'l‘,/ Grouting Material BE YONT Y € 6f(l’rom 0 to _&b_ fl. yards l I/z’ bags -
LFNO (hia »p Beown |Suire |64 |27 from o r Jards bags
151 s 4 S.q.\.xf) o | IDENSE | IS¢ 2 - L '
AT g ] VE 51,1 rom to fl. yards bags
‘-LEAN Qh&? Reoon ’S*nf&' [s2|=Y ‘ ,
: 1. . mev g : from to . _ yards bags
~ | Siur [ Bepe~ | Prust [SY |6 _ -
REI‘ARKS SOURCE OF DATA, DIFFICULTIES IN SEALING ) OTHER WELLS AND.BORINGS A ) oyu n)
A FT O (- o005 3 { . . Other unsealed and unused well or boring on property? [ Yes [J No How many?
) LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
‘—)0&‘ ‘ A ‘0 ﬂ = ? - . This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information contained in this report it
. - i trus to the best of my knowledge.
AR L ' : Am oY) {; (AL l\" G ' /
/ , _ _ Epica rmmfr NG s'r A Hot7?
’ Conlmctor Busmess Name License or Registration Ivo.
Ay L /ofs < fon
Authorized aeprpfanrat%smmrl e . Pats

SHA U 'GX’AS K.L.'

LOCAL COPY et 7000 Name of Person Sealing Well or Boring




3

MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring

WELL OR BORING LOCATION W ' N Sealing No H 1 78 0 5 8
oy e . ELL AND BORING SEALING REQORD Sealng Mo o Well o
e : L Mlnnqsota Statutes, Chapter 103! or W-series No. ’
Haota & - ' i L Sty
ownship Name Township'No. | Range No.| Section No. Fraction (sm.-» ig.) | Date Sealed s .- | Date Well or Boring Constructed
30 |24 |27 [Bo e 10/19/00 | 10/ 17 /6o
Numerical Street Address or Fire Number and Ccly of Welt or Boring Location ?L’ ' . 4 .
,qgoo E _E‘ UEVl E') }—va‘ Dl E") . m 3 Depth Before Sealing #1.{ Original Depth _*j________ h.
Show exact location of well or boring . Sketch maf of well or bonng | AQUIFER(S) STATIC WATER LEVEL: '
in section grid with “X". M location, showing property tg Single Aquiter D Multiaquifer ’ ’
- lines, roads, and buildings. |}
N ; WELL/BORING WMeasured D Estimated
' H ) CI Water Supply Well D Monit. Well 3 s
02 e BoreHore ) Other S, 2 f. ¥ velow [ above land surtace
W £ ‘I cASING 'rvps(sy : S
g . Py AT
T A 3 steet [] Plastic [] Tile ﬁome: 3 A HSA
Bmiis Q?L e
' ING(S) ) . : .
_1. . ‘%K’«C:": -~ | Diameter B Oepth Set in oversize hole? Annular space initially grouted?
. : oz -
}‘—— """—-—‘1’- ' e Le ’ 3__11_ in. hom_O__ to _SH_ ft. O Yes Omn - Oves O no O Unknown
AY-~i0 - .
- - | PROPERTY OWNER'S NAME -~ AR R ce : _ in. trom - - o IS T O Yes OnMe 0 Yes O No [ Unknown
EMa f Anrren Deeesze «
Property m?s(nalkng address i different than well location address indicated above. in. trom to ft. O Yes O No 0 Yes O No (3 unknown
L’ 90@ E E 1V )99 SCREENOPENHOLE sy /’1
Fﬂ 1OLE -.I , m [\ 55"’2,' o I Screen trom _ “to — fi.  Open Hole from to _ S
o - | oesTRUCTIONS - .
[ WeLLowNeR'S Nawe [ Rods/Drop Pipe (] Check Vave(s) ) Debris OFu 'q No Obstruction
Lus ':')\)nuur <n Dl WIS L6
Well owner's malkng ‘addres] f different than property owner's address indicated above .| Type of Obsl- ctions (Describe) - e g
NAVAL FACILL Y. Opata 2 Oves Mo Doscrbe
bstrucl
FMG’NEF@‘M(' QOM HAA D u“r:c ons remove 8s o SC
P .
Z1 bS, hAb UiE m/;}
4 ) T
- : SE. 2q4p L ype : :
1 aeoroaicar nAremAi.: ‘| - covon IN::::&:% gp rmom| 1o | O Removed O Not Present [ Other
o ot - 1 estimated ion 1og from nearby well of boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
o . BE . No Annular Space Exists
By ‘Pavemeor 013" | Lau
O -TAVEUE UTV : 3 iy 0 \ar space grouted with tremis pipe : :
F‘.L S) vy sﬁ"ﬂ Bl?.‘uun\i' 2 Y A"é’ O Casing Perforation/Removal e '
1. N ) .a --.,
‘_ SAm” . 152 . _Lalsg 24 Z/ 3"—) in. from to n {J Pertorated ,E Removed
1Cay {EY Samp | B | Sree {3968 — in.trom to —— O Pedored [ Removed
: ‘ MED . 1 . ' o
<A:un m’! v IRty | Denst |68 &7 | Type of pertorator —
_ ERAv L P ' o =
. 01 AS‘va'l &«n ﬁ’l’zhdm HA‘O&\‘) Tl 139 2 O other
’ ' GROUTING MATERIAL(S) (One bag of cement = 84 Ibs., one bag of bentonite = 50 Ibs.)
‘ ’
Grouting Matenalzmlﬁﬂﬂ_ﬁ__‘e_ from __& to poshu /ah. yards zZ / 2~ bags
_ from o ft. yards = bags
from to fi. yards bl.igs :
from to fl. yards bags
REMARKS, SOURCE OF DATA, DlFFICU_LTIES IN SEALING OTHER WELLS AND BORINGS LA_ Mb\)ou) A)
' - T Other unsealed and unused wall or boring on property? 3 Yes [ No How many?
AF O' - Oos 3 b . LICENSED OR REGISTERED CONTRACTOR CERTIFICATION
; - This well or boring was sealed in accordance wim Minnesota Hules Chap\er 4725. The information contained in this mpor\ is
&V&A ~N (9 A— | '0 ’ -} toe to the best of my knowledge .
— X S
Y iEC‘rmf, Mo 12/
Contmctor:%c:s Name a&a&/\ L:cense or Reg:sfraﬁon r-o
A Authonzotrﬁopresfvtahva Slgnqﬁre
. .. " 4
T haui Crrsre
LOGAL CORY . | u 1 7 c n :n e Name of Person Sealing Well or Boring




. Appendix A3

Well Abandonment Notifications and Sealing Verifications



DCHIU HIUE L ICAHVH BV QU ay TSI (GHITUA, 1HIULITY LIUEE, U STEUR TAra 1 Srimation) to:

zMinnesols Depantment of Health. Well Management Sectior.. P.O. Box 63875. St. Paul, Minnasota 55164-0975.
ATTN: CASHIER

Well Managament Sz

Exempt from paying (ee\‘k‘.’es JNo

ction Fax Number: {651) 215-0578

4GB

‘H

i
I

17

3140

10 nbrcmmend

Cam

oo

_._.
2520 Well Seaifng Ndiification (£933) el A< }
Check well type: ”
ater-Supply Well 2 Monitoring Well 2 Other ! m
County nship Nam l Township No. Rang2 No. Seciion No. Fraction (srn - Ig )
WELL Anok.ol c \CXKQ\\ . 3";1 Sl D 8U~>
LOCATION Well Locanon Address State _ | Zip Code ire Number |Es:. epm 2 d
200 £ash Vier WA Cr\dv.u Y552 | S
Weli Owner Name | rint) Daytime Telephone Number
0D sbo\o\,\ [ Bockhecn Dursion 393 30 —5562
WELL Well Owner Stregt Address City gxe ip Code
owen  Nava\Cac Fon Commad, 2SS Fasle Dt N.Cwdeskon VI3
Well Owner Signature Date
WELL Licensed o @eg:s neé NHACHC Coniractor e \ Date Lu: or Reg. No.
CONTRACTOR .71, IiEIV g SB'NS INc WK,,& E\(,ﬂ‘,‘.{_‘_‘,\ a[3¥slog " OIS

Failure-to provide proper identification and fee prior to the begmmng of well sealing is a viotation of

administrative penaity. Notification is not required to seal a boring.

WELL SEALING NEJTI‘-'ICATION-W:LL SEALING NOTIFICATION IS VALID FOR 18 MONTHS

- Send notlﬂcatlon form and payment (check, money order, or credit card information) to:

Mlnnesota Department of Heaith, Well Management Section, P.0. Box 64875, St. Paul, Minnesota 55164-0975.
ATTN: CASHIER

Weil Management Section Fax Number: (851) 215-0

Minnasota Unique Well Nc. or W-series No.
sheava blank if not known)

Mnnesota Statutes, Chapter 1031, and may result in the assessmenit of an

Minnesota Well and Boring Sealing Nc.

A0 LGRS

H

17

3138

G578 A “
Exempt from paying fee ™ Yes 2 No —_
2520 Well Sealing Notificaticn (4933) wel\ K 3 , !
Check well type: S |
Q Water-Supply Well 2 Monitoring Well 2 Other — "=
' County Township Name Township No. Range No. Section No. Fraction (s, — 1g.)
WELL oO¢.om ey 20 2N 27 S “&/4 S
CATION. - Well Location Address 1 CCW' R State Zip Code Fire Number |Est. Depth | Casing Diameier
NS00 Fask Ruier 'Rc\ dlen [N Es4l 238 | \(,"
Well Owner Name (Print) . . J Daytime Telephone Number
0.5 Mo (Seo¥naca Dioisten) §43 BANO ~55 6L 2
WELL Well Owner Street Address ~ . Ci& ‘s§ Zip Code
OWNER None\ Soc. Fao . Commondr |, A\5A Zaale Ot LoaclestedSC 1S
Well Owner Signature > v e Date
WELL icgnped i# Nt Oy BERE wacior SPnature - Dat Lic. or Reg. No.
tmcron EH. RENNER & SONS, INC. [ woeoe o= Yo alaslon 1B,

---Failure to provide proper identification and fee prior to the beginrﬁng of well sealing is a violatio

administrative penatty. Notification is not required to seal a boring.

WELL SEALING NOTIF]CATION~WELL SEALING NOTIFICATION IS VALID FOR 18 MONTHS

Send notiﬁeation form and bayment (check, money ordet, or crecit card in‘srmation) tc:

Minnesota Depaniment of Health, Well Management Section, P.O. Box 64575, St. Paul, Minnesota 55164-0975.

" ATTN: CASHIER

Well Management Section Fax Number: (551}

Exempt from paying fee ] Yés 0 No

215-0978

Mi
LB

&scta Unique Vel No. or W-senies No,
£ Dlan« if not kaawn]

Aff Minnesota Statutes, Chapter 1031, and may result in the assessment of an

Minnesota Well anc Soring Sesling Nc.

330‘0@)\

_H

173

138 |

!

3520 Well Seaiing Notification (4933) wWe\\ gx a D
Check well type: ‘ “
3 Water-Supply Well 3 Monitoring Well 3 Other
Coynty nshi hip Na Township No. Range No. Section No. Fraction (sm. — g.)
WELL O¥\0\ (Q&.\ 24 Akn| "4 14 ﬁ(i.)‘
LOCATION Well Location Address Q\ Q \ ~ \ State Zip Codeg Fire Number | Est. Depth Casi Dnameler
Q0D Wl Roel P\é 2SN 554 N
Well Owner Name (Prmt) N e Telephone Number
| LS. WNawns, | Sou¥neca ’D\o\y@(\ g2 520 - 55,2
L Well Owner Street Ad m Ci Stat~ . | Zip Code
-'Eﬂ Navo Qo\ﬁ_ Eao, . Commmand JVE5 gﬁg( N.Cvocles .
Well Owner Signature : Date
WELL Licensed or Begs cief (R Cont:, nature ™~ A Date Lic. or Reg. No.
CONTRACTOR tl’i ?%fWW & ‘SONS, INC. Z a} .o afasld M LONS

—-Failure to provide proper identification and fee prior to the beginning of well sealing i< z violatio

administrative penalty. Notification is not required to seal a boring.

601 Minnesota Statutes, Chapler 1031, and may result in the assessment of an



710.5 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION - SEALING VERIFICATION 00206695

Th%s is to verify that this office has received notification that a well (Minnesota
Unique Well Number 00206695 to be sealed is located at: '

Countyf ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ¥ SWY NEY WY
Street Address: 4800 EAST RIVER ROAD, FRIDLEY 55421 o .

This well must be sealed in accordance with the Minnesota Rules on Wells and Borings.
MDH staff may be on site to inspect the well sealing.

ROGER E. RENNER WELL OWNER AND ADDRESS
E.H. RENNER AND SONS, INC.

15688 JARVIS STREET, N.W. US NAVY/SOUTHERN DIVISION
ELK RIVER, MN 55330-6220 NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

71015 MN.bEPT. OF HEALTH - WELL MANAGEMENT SECTION - SEALING VERIFICATION 00234001

This is to verify that this office has received notification that a well (Minnesota
Unique Well Number 00234001 to be sealed is located at: (4:=QQ o)

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 % SWY NE¥ SW¥%
Street Address: 4800 EAST RIVER ROAD, FRIDLEY 55421

This well must be sealed in accordance with the Minnesota Rules on Wells and Borings.
MDH staff may be on site to inspect the well sealing.

ROGER E. RENNER WELL OWNER AND ADDRESS

E.H. RENNER AND SONS, INC.
15688 JARVIS STREET, N.W. © US NAVY/SOUTHERN DIVISION
ELK RIVER, MN 55330-6220 NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406

71015 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION - SEALING VERIFICATION 00462989

This is to verify that this office has received notification that a well (Minnesota
Unique Well Number 00462989 to be sealed is located at: AT

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 % SWY NEY SWY
Street Address: 4800 EAST RIVER ROAD, FRIDLEY 55421

This well must be sealed in accordance with the Minnesota Rules on Wells and Borings.
MDH staff may be on site to inspect the well sealing.

ROGER E. RENNER WELL OWNER AND ADDRESS
E.H. RENNER AND SONS, INC.

15688 JARVIS STREET, N.W. US NAVY/SOUTHERN DIVISION
ELK RIVER, MN 55330-6220 ‘ NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406




Appendix A4

Well Abandonment Records



WELL OR BORING LOCATION

County Name

WELL AND BORING SEALING RECORD

MINNESOTA DEPARTMENT OF HEALTH

Minnesota Well and Baring
Sealing No.

Minnesota Unique Well No.

W 173139

Minnesota Statutes, Chapter 103! or W-series No.
ANORA | ' ’ o gt 206695
Township Name Township No. | Range No j Section No. | Fraction (sm. - 1g.) | Date Sealed Date Weil or Bonng Constructed
. % " " -
.'_ERIDLEY 30 24 27 _lsw _n 12/20/00 1942
Numencal Street Address or Fire Number and City of Well or Bonng Location
4800 East River Rd, Fridley, MN _SS{pyyoeoesens 284 v|orgmaven 288 »
Show exact location of well or boring Sketch map of well or boning § AQUIFER(S) STATIC WATER LEVEL
in section grid with “X". location, showing property | $§ingle Aquiter [J Multaquiter
‘lines, roads, and p‘ldings_ X
N gLuaonmc Puseasured  [J Estimated
v H H 1B . Water $ well Monit. Well
e S DE -4 WELL #2 . 4 ater Supply Wel D !
H H . (O Env. Bore Hole [ Other 22 &em O above land surtace
wh T T 7T 371 e CASING TYPE(S)
) i I3 1 .
+ 3 b B T gswel {1 Ptastic [J Tile [J Other
+ + + +—] Bmie
e | CASINGES)
H H H H Diameter Deptn Set in oversize hole? Annular space initially grouted?
S
P.__ 1 e 16 in. from 0 11 0 Yes 8N° O Yes @No O Unknowr
PROPERTY OWNER'S NAME A 12 in. trom Q0 w_151 « Ares O res [N [J unknow
U.S. NAVY (Southern Division)- :
Property owner's mailing address if different than welt location address indicated above. in. from to ft [ Yes 4 Ne 0 Yes O No [ Unknows
NAVAL FACILITY ENG.: COHMAND ' SCREEN/OPEN HOLE
2155 E D
5 agle rive . Screen from to ft. Open Hole lrom__lsl_ to __284._ f.
N. Charleston, SC 29406
OBSTRUCTIONS

WELL OWNER'S NAME
SAME

Well owner's mailing address if different than property owner's address indicated above.

O Rods/Drop Pipe  [] Check Vanve(s) [ Debris [ Fi [fNo Obstruction

Type of Obstructions (Describe)

J :i.mmy Jones Obstructions removed? [J Yes [J No Describe
Joel Sanders PUMP
(843) 820-5562 Type

‘ GEOLOGICAL MATERIAL COLOR I“:g:s:;%:‘l FROM I 7o | O Removes  [NotPresert ) Other
oot ndcate ostmated Son 1og from 4 well or boring, METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
O No Annular Space Exists

- CLAY M 0 5| O Annuiar space grouted with tremie pipe
SAND S 5.7 (] Casing Perforation/Removal
HARD GRAVEL B 70 831 in. from to ft O Pedorated (3 Removed
‘ST PETER M 80! 115/ in. from to f O Pertorated (] Removed
S.S. & DOLO MH 115/ 146 Type of perforator
SHAKOPEE VH 146 237| O other
JORDON S 237 | 28 8| GROUTING MATERIAL(S) (One bag of cement = 94 Ibs., one bag of bentonite = 50 Ibs.)

Grouting Material NEAT lro;n 0 to 284 ft. 25 yards bags
from to L8 yards bags
trom to ft. yards bags
trom to ft yards bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING OTHER WELLS AND BORINGS

Other unsealed and unused well or boring on property? O Yes ([J No Howmany?
LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well or boring was sealed in accordance with Minnesota Rules, Chapter 4725. The information contained in this report
true to the best of my knowledge.

71015

License or Registration fvo.

E.H. RENNER & SONS, INC

Contractor Business Name

=

tative Signature

12/26/00

Date

KEVIN SCHIETERLIEN/ROGER E. RENNER
Name of Parson Sealing Well or Boring

H173139

MINN. DEPT. OF HEALTH CCPY




Numerical Street Address or Fire Number and City of Well or Bonng Locauon

MINNESOTA DEPARTMENT OF HEALTH Minnesota Well and Boring | = o
WELL OR BORING LOCATION |
Seali :
o R WELL AND BORING SEALING RECORD st ™ ' |v 173138
ANOKA /_'wirimesor‘_a Statutes. Chapter 1031 wﬁﬁm [ 234001
Township Name Township No. | Range No | Section No. | Fraction (sm. - 1g.) § Date Sealed Date Well or Bonng Constructed
FRIDLEY 30 24 | 27 |sw'ne” s¥| 12/22/00 1942 k‘

lines, roads. and buildings,

1&800 E River Rd s, PFrid ley MN 55433 Depth Belore Sealing 277 ft.] Original Depth 28& |
2
Show exact location of well or bonng Sketch map of wefl or bonng | A UIFER(S) STATIC WATER LEVEL
n section grid with *X". location. showing property gSingle Aguiter [ Muttiaquiter

WELL OWNER'S NAME

ddress indicated above.

(843) 820 5562

N WELUBORING Eeasured ] Estimated
BN : WELL #3 Water Suppty Well [J Monit. wetl
-1 -Tr-t-v-t-1--1
: H : N l,_—/——'[ O Env. Bore Hole  {T] Other 24 Sboeiow [ above tand surtace
S0 T At P ‘[casinG TYPE(S)
AR aRRS £%
F-t-t-- 1 J} T &leel O Piastic (3 Tite [J Other ’
! ] #m -
L+ N l L ¥ 24 casings)
H i HE -+ Diameter Depth Set in oversize hole? Annular space initially grouted?
Ps__msfa l 16 in om 0 »_93 O Yes TENo 0 ves Svo O3 unknown
i C——
PROPERTY OWNER'S NAME ' 12 nwom Q0 158 « Kres QOno PEves O No O unknown
U.S, NAVY S :
Property owner's mailing address it different than weﬂ location address indicated above. in. from “to ft. O Yes O No . O Yes O No [ unknown
NAVAL FACILITY ENG; COMMAND SCREEN/OPEN HOLE
2155 Eagle Dr1ve - Screen from to ft. Open Hole from 158 to__ 277 n
North Charleston, SC 29406 OBSTRUCTIONS

[3- Rods/Drop Pipe [ Check Vave(s) (] Debris [ Fit S8R0 Obstruction

Type of Obstructions (Dascribe)

Obstructions removed? [] Yes [] No Describe

PUMP

Type

J Removed %Present O other ‘ l

METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
O No Annutar Space Exists )

3 Annutar space grouted with tremie pipe

0 Caﬁng Perforation/Removal

in. from to ft. O Pertorated  [J Removed
in. trom o f. O Perorated (] Removed
Type of perforator

O other

GEOLOGICALMATERUL | coLor  |HARDNESS OF oy | 1o
nmm,mmmmwﬁomnoamymormt

_GCLAY M 0| s
SAND s 5| 70
HARD GRAVEL H 70| 80
| ST PETER M 801115
| S.S. & DOLO MH (115146
SHAKOPEEF, MH 1461237
JORDAN S 237 1288

GROUTING MATERIAL(S) (One bag of cement = 94 ibs., one bag of bentonite = 50 Ibs.)

Grouting Material NEAT from 64 to 27 7 f. 3 1 yards bags
NEAT from “0 1o 64 ft. - X yards 64 bags

trom* to ft. yards bags

trom to ft. yards bags

REMARKS, SOURCE OF DATA, DIFFICULTIES IN SEALING

OTHER WELLS AND BORINGS

Other unsealed and unused well or boring on property? [] Yes [ No How many?

LICENSED OR REGISTERED CONTRACTOR CERTIFICATION

This well o boring was sealed in accordance with Minnesota Rules Chapter 4725. The information contained in this report is
-

trus to the best of my knowtedge.
NS;—ING. 71015
}. 3 * Licanse or Registration fvo.

Authorized Representave Signature

Contractor Business Name

12/26/00

Date

KEVIN SCHIETERLIEN/ROGER E. RENNER

H173138

MINN. DEPY. OF HEALTH COPY

“Nama of Person Sealing Well or Boring

HENtsaa e s 4an nenn




WELL OR BORING LOCATION

County Name

MINNESOTA DEPARTMENT OF HEALTH

WELL AND BORING SEALING RECORD

Minnesota Well and Boaring
Sealing No.

W 177390

'I

Minnesota Unique Well No.

ANOKA Minnesota Statutes. Chapter 1031 or W-series No. | 462952
{Q.save blank f not Known)
nship Name Township No | Range No | Section No | Fraction (sm - 1g } | Date Sealed Date Well or Boring Constructec
NV SENW_ MAY 9, 2001 5/5/92
N, W i, and City of Well or Boring Location
4BOT EAST RIVER RUKLY 47 4717
Depth Betore Sealing ——_ | Onginal Depit: t

ngai's NAME

Waefl owner's mailing address if diffarent than property ownaer's address indicated above.

Show exact location of well or boring Sketch map of well or bornng | AQUIFER(S) STATIC WATER LEVEL
in section gnd with *X* N location. showing property Single Aquifer (] Multiaquiier
lines, roads. and buildings.
N WELL/BORING B Measurea [ Esumateo
\ T v ' ﬁ Water Supply Well [] Monit. well
B Sk shis shE (UL SRS SER IS :
H ! H H {7 Env Bore Hole | J Otner —90—— ft. gbetow O above tand surtace
W *'*;'" : ‘1 """ 1: £ CASING TYPE(S)
1 t + +
oo 3 3 T ﬂ Steel [ Plastic [ Tiie (7] Other
1 $ +—{ Hmike
. 3 %' l CASING(S)
H ! ' Diameter 0 Depth 115 Set in oversize hole? Annular space initially grouted?
S
bs—' 1 mite in, trom o f. 3 ves B No 3 Yes O No [ Unknown
\of 2
PROPERTY OWNER'S NAME o in. from to ft. O ves 0 No [ ves O No [0 unknown
U.S. NAVY / SOUTHERN DIVISION
RAVAE PACTEITY ENG "COMRBRNLY e oo - o © w Ov Ow Ove O Oukes
2155 EAGLE DRIVE SCREENOPEN HOLE
N C N 29 Screen from 115 to 47'15 ft. Open Hole from to ft.
- CHARLESTON, 5C 'IDE OBSTRUCTIONS

[0 Rods/Drop Pipe [] Check Valve(s) [ Debris ] Fill W No Obstruction

Type of Obstructions (Describe)

®177390

i

Authonzed Rapmssﬁtarive "gnarura

ROGERE. RENNER/ KEVIN SCHEITERLEIN

HNams of Earson Sealing Wall or Soring

Obstructions removed? [ Yes [J No Describe
< PUMP
- SUBMERSIBLE
Type
EOLOGICAL MATERIAL COLOR ]":gg:ﬁ%%g‘ FROMI 1o | Removed  [J NotPresent [J Orer
T rot —rhcate ;ﬁmted Tormation 1og from nearby wall or boring. METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
No Annular Space Exists
CLASS V BROWN [4] 1 {3 Annular space grouted with tremie pipe
0O Casing Perforation/Removal
FILL BLACK 1 8 in. from to fi. [ Perorated [J Removed
SAND BROWN 8 19 in. trom to t. O Pertorates  [] Removed
- SAND/GRAVEL — | N 19 o3| e
N b4 %
[ Other
COARSE SAND BROWN 31 40 GROUTING MATERIAL(S) (One bag of cement = 94 Ibs., one bag of bentonite = 50 Ibs.}
SANWGRAVEL BROWN 40 42 Grouting Matenat P_QR'ILA.NL_ . from ___i‘, 6 o e vATOS 15 bags
“GRAVEL ——— ~BROWN 4247 fore y bage
k) k)
irom 63 8o YaATI3 .. DAQS
CLAY BLUE/GRAY 47 4717
tegee 6 o . #3133 G303
[REMARKS, SOURCE OF DATA, OIFFICULTIES IN SEALING T oveeR weLis anp soRINGR . T T o T
i REMARKS: TSI
GEOLOGY FROM: UNQ #462952
WATER LEVEL IN ABOVE WELL 20 his wiell or bonng was sealed in accoriance with Minnesotz Rutes. Chaptar 3725 The intarmaid: contained in this repor. 2
DATE WA irye 1o the bes! of my knowledge.
'AP CODE E. H. RENNER & SONS, INC. 71015
.  Busi T 7" "Licensa or Registration Fo. o
According to MN State Regulations | = * i ey onen o egmten
oA (. il mmaA__ . Mayl4,2001
Oata



WELL OR BORING LOCATION
County Name

WELL AND BORI

MINNESOTA DEPARTMENT OF HEALTH

Minnesota Well and Boring
Sealing No.

Minnesota Unique Well No.

NG SEALING RECORD m_ 177391

ANOKA Minnesota Statutes. Chapler 103i or W-series No. | 462987
fLasve Blank f Aot known! | ;
Township Name Townshep No 1 Range No | Section No | Fraction (sm -» 13 ) | Date Sealea Oale Well or Bonng Corsiructed
FRIDLEY NW SENW MAY 9, 2001 §/5/92
N! ﬂﬁﬂﬁ ,SA!‘EE‘ éﬁﬁ}gﬂrﬁt&%@d City ot Well or Bonng Location )
Depth Beiore Seaiing 65 .| Onginal Depth 652 i

REHARKS: SOURT! O* DATA, DIFFICULTIES 1IN STALING

REMARKS:

Show exact location of well or boring N . Skelch map of well or boring | AQUIFER(S) STATIC WATER LEVEL
in section grid with "X* location, showing property &Smgle Aquiter  {T] Mutbaquiter
fines. roads. and buildings,
N WELL/BORING waeasu:ea 3 estimated
H 1 H T w Water Supply Weit {JJ Monit. well
: : + ; O env.Bore Hole  (J Otner 20 m below [J above land surface
wT"“", """ 1. € CASING TYPE(S)
N RERRR
B B 1= T ﬂ Steel [] Ptastic {J Tie [J Other
+ t + +—1 Bmils
BEEREREN J_ CASING(S)
: 1 : : Diameter §” © Oeptn 445 Set in oversize hoie? Annular space initially grouted?
S .
}s— 1 mie 20F2 in. from to ft. O ves ﬂ No O Yes O Ne [ Unknown
in. from to ft. O Yes O No O ves O No [ unknown
WNKW? WRN DIVISION
P A NS5 indicated above. in. trom to f. O ves O No O Yes O No O unknown
2155 EAGLE DRIVE SCREEN/OPEN HOLE
653
from .
N. CHARLESTON, SC 29406 Screen from 0 ft. Open Hole from 0 "
OBSTRUCTIONS
YEANFINER'S NAME (] Roas/Drop Pipe ] Check Vaive(s) [ Debris {J Fit K No Obstruction
Woell owner's mailing address if different than property owner's address indicated above. Type of Obstructions (Dascribe)-
Obstructions removed? {J Yes [J No Describe
Pump SUBMERSIBLE
Type
GEOLOGICAL MATERIAL coton  [MARDNESS OF| rpom l to || Removed O NotPresent O Other
ot dicats sstmated on log from nearby well of boring, METHOD USED TO SEAL ANNULAR SPACE BETWEEN 2 CASINGS, OR CASING AND BORE HOLE:
ﬂNo Annular Space Exists
CLASS V BROWN 0 1 ) -
0O Annular space grouted with tremie pipe
o1 DI ACY 1 ° 0O Casing Perforation/Removal
LR 2" ATRAL I 4 U
’ in. from to fr. 0 Perforated  [J Removed
SAND BROWN 8 19 in. from to ft. O pPerorated [J Removed
SAND/GRAVEL BROWN 19 31 Type of perforator
- -t 1 Other
COARSE SAND — BROWN 3t
GROUTING MATERIAL(S) (One bag of cement = 94 Ibs., one bag of bentonite = 5¢ Ibs.}
SAND/GRAVEL BROWN 40 42 PORTLAND 65 8
Grouting Materia! . . from to £ yarGs 0ags
: :
[ GRAVEL [ BROWN| _.__ & | 41 e |
i : :
H i :
T CLAY BLUE/GRAY J7 47,:17 - ———— e —— irOm to fi. rards . 08gs
. _— e irom Ho f yarr oage

SLL3 ANE B

ner unseaieG and unusad well of baning on urope"\"

GEOLOGY FROM: UNQ #462952
WATER LEVEL IN ABOVE WELL: 20
DATE WATER LEVEL TAKEN: §/ Sﬁ

ESEALE

According to MN State Regulations

1177391

I LICENSED oR REGISTERED CONTRACTOR Ci

ERT

This well o7 Doring «was sealed in accorcance with Minnesoia Ruiss, Chapter 2725 The information ~antainad in tus raport

rue 19 the Dest of my knowledge.

E. H. RENNER & SONS, INC. 71015

Contractor Business N, *M\ " “Licanss or Regis:ration '«G. —.
ST May 14, 2001

Aeqi. O o Al wAtaA, . .

Authonzed Representative Signal/ra ‘Gal-:— H

ROGER E. REN\IER/ KEVTN SCHEITERLFIN

23050, :ealmg Wali o .,a"ns



Appendix A5

Extraction Well Instgllaﬁon Notifications
and Construction Verifications



Send notification form ang payment {(check, money order, or credit card information) to:

AR L wiruao

Minnasola Unigue Well No.

:llrnrl;ﬂgr Sl')‘v,':;nmenl of Health, Wetl Management Unll, P.O. Box 64875, St, Paul, Minnesota 55164-0975. P E——— T — P N
Evempt from paying fnn ﬁ?’cs { |No WELL AT-7 Print Cardholder Nam ——— e
100 Viater Supply Well ) trrigati Credit Card Number .
Check wefl lype:  { | Single Family/Other " (4926} 1) trrigation (4923) | Cr . ,
_Priemodiai (4925) 1.} Community PWS (4922} { 1 Noncommunity PWS (4924) Authorized Signalure
{7t Dewatering Well(s) Total number of d ing wells C1$100/well-1 to 4 wells (4873) 7] $500/site~5 or more wefls {4867) l
= County v Townshen Name Townsho No Range No. ‘Section Na. nm-: ' )
WELL ANOKA FRIDLEY l 30 24 27 sW ‘ne s'v:w X
Cay Siatn 20 G «n Numtior
LOCATION Wak Location Addrexa ' l coh21
4800 East River Rd FRIDLEY mevN i
e 20~5562
U.S. NAVY (Southern Div) - <843 8 2202
Propaay Owner Street Address %06
(F;CV(I)MFI,EERRW NAVAL FAC. ENG. COMMAND, 2155 EAGLE DRIVE N CHARLESTON i SC 2940
Property Owner Signature
n Leonsn o
Wak Gortracior (Prs) 2 Sgranse o - "”‘9/25/04 71015
ggt:#mxcmn E.H. RENNER & SONS, INC. l (Cacurg &7 )E CleR e e o

i ati Hy.
Fallure 1o provide proper notification and tee prior to the beginning of well contrstruction Is s vlomlon\( Minnesota Smula}.,Ch&mu 1031, and may resull In the assessment of an administrative penalty.

ATTN: CASHIER .

Exempt lrom paying leeJdes [No

 WELL NOTIFICATION

« or credit card lnlormnllon) lo: e
3 1, Minnesotn 55164-0975. Minnnsaota Uniejue Well No,

Credit Card Type: (JVisa () Mastercard  Exp. Dale
WELL AT-8 : ‘Print Cardholder Name - - a

719100 Water Supply well X
Check well type: |7 Single Famity/Other — e — (4926) (] tnigation (4923) | Credit Card Number _

. (Soschy)

Y emedial (4925) U Community PWS (4922) (I Noncommunity Pws (4924) Authorized Signatur _—

1 Dewatering Well(s) Tolal number of dew'alering wells _ - ; LI $100/wel1 to 4 welis (4873) 3 $500/sile~5 or more wells (4867)

County Townshin Nama Township No. Range o, Section No,
WELL ANORA FRIDLEY I 30 ' 24 I 27 8W.ne sw 2
LOCATION. Well Location Address ] Ciry Siate Zip Coom Fure Number

4800 East River Rd l FRIDLEY MN 5542

WolProperty Owner Name (Prird) Daytme Telephane Number
PROPERTY U.S. NAVY (Southern Djv) ,4 843  820-5562

Property Owner Street Addrans Ca ”
OWNER NAVAL FAC. ENG. COMMAND, 2155 EAGLE DRIVE l N CHARLESTON ,s"éc ”“2"97.06

- Property Owner Signanve N . 'Dm
WELL Well Conlractor (Peirt) Weil Condractor ture 9 D4 3
CONTRACTOR E.H. RENNER & SONS, INC. ? 3: ,,>a‘1 N l ™9/25 /(*5‘"’7"“1015
Fallure to provide Proper notlfication and fee prior to the b i

9 of well is & violation of Mi Slatutes, Chapter 1031, and may result in the assessment of an administrative penalty,

WELL NOTIFICATION

Send notification torm and Payment (check, money order, or credit card information) to:

Minnesota Department of Health, weli Management Unit, P.O.
ATTN: CASMIER

Exemp trom paying tee {@es JNo

Box 84975, 51. Paul, Minnesota 551640975, Minnesota Unique Well No,

Credil Card Type: (1 Visa O Mastercarg Exp. Date

WELL AT-9 '

1$100 Waler Supply wen'

0 emediol (4525)
(fiemed

DN ity PWS (4924) Authorized Signature °

2] Dewatering Well(s)

. Print Cardholder Name
—_—
Check welltype: Singte Famity/Qther (4926) (] trrigation (4923) |Credit Card Number
(Spoch)
J unily PWS (4922)
Comm —_—

Total number of dewalering wells

D s100/well-1 10 4 wells (4873) 0 $500/site-5 or more wells (4867)

Failure 10 provide Proper notification and fee prior to the beginning of wetl contrstruction Is a violation

Send notitication form and payment (check, mone

Minnesots Department of Neanh, Werll Mansgement Uniy, P.O. Box 64975, St. Paul, Minnesots 55164-0975.

County Townzhip Name Township No. Range No. Section Na. Fraction
WELL ANORA FRIDLEY l 30 24 27 w e sw &
LOCATION Wet Locaton Address Cay _ Siate Zip Coxte Fire Nurmer
4800 East River Rd FRIDLEY MN | 55421
WelProperty Owner Name (Foni) Daytime Tetephone Number
U.S. NAVY (Southern Div) ,( 843  820-5562
PROPERTY Property Qwner Stieet Advess Cay State” 20 Cade
OWNER NAVAL FAC. ENG. COMMAND, 2155 EAGLE DRIVE CHARLESTON SC 129406
PMMW Date
WELL Wek Contractor (Pro) Wolt Contradyor Daie License No
CoNTRAcTon _ |E.H. RENNER & SONS, INC. E%LLF = A\J9/25/oo 71015

of Miynesota Statutes, Chapter 1031, and may resuls in the assessment of an administrative penally.

WELL NOTIFICATION

y order, or credit card intormation) to:

A
t

Minnesola Unique Well No.

ATTN: CASHIER Credit Card Type: (}Visa UMastercard  Exp. Dale
Exempt from paying lee [] Yes [JNo WELL AT-10 Print Cargholder Name -~
$100 Water Supply Well )
gteck wellaﬁyepe: ('YJ Si:‘gle Family/Other e (4926} (] tigation (¢923) |Credit Card Number —_—
]
.&aememal (4925) {1 Community PWS (4922) [ Noncommunity PWS (4924) Authorized Signalure __, ——— e N
13 Dewalering Wenty) Total number of dewalering welis___ [1$100/well-1 1o 4 wells (4873) (1$500/site~5 or more wells (4867) l
County Townshey Name Townshp No. Range No. Sacton No Fracton
WELL ANOKA FRIDLEY ' 30 , 24 27 BW fhe sw -
LOCATION Wol Location Address R lCny Stato 29 Cone e Nurmber
4800 East River Rd FRIDLEY MN | 55421
WetTropecty Ownar Name (Print) Onytime Toleptons Numbor
U.S. NAVY (Southern Div) (843 82(-5562Z
PROPERTY Property Ower Sireal Acorets Cay ; Stale "
OWNER NAVAL FAC. ENG. COMMAND, 2155 EAGLE DRIVE ,N CHARLESTON SC ,29%6
Property Owner Signature Date
=N
WELL Wot Contractor (Prne) ‘Well Contr Ry (Jn'i: e '\'Jlla-n_v_N:_ -
CONTRACTO E.H. RENNER & SONS, INC. I ?_o = F [FP-p

Eathiea tn oo -




L N L L SR VR YO PP MM FLAANDEUILAYL OOV LAWY T T LUINO I RULC L LUIN VERLIEP LUAL LUN olivude

This is to verify that this office has received notification that a water well (Minnesota

Unique Well Number 611096) is to be located at: AT VO
County: ANOKA . Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ¥ SWX NEY SWY
Street Address: 4800 EAST RIVER ROAD FRIDLEY 5S5421-

This well must be constructed in accordance with Minnesota Rules on Wells and Borings.
If withdrawing more than 10,000 gal/day or 1 million gal/year, a Water Appropriation
Permit is required from the Dept. of Natural Resources at 612/296-4800. Any unused
well on this property must be sealed by a licensed water well contractor.

MDH staff may be on site to inspect the well construction.

ROGER E. RENNER WELL OWNER AND ADDRESS
E.H. RENNER AND SONS, INC.

15688 JARVIS STREET, N.W. US NAVY/SOUTHERN DIVISION
ELK RIVER, MN §55330-6220 NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
. NORTH CHARLESTON, SC 29406
If well is for a public water supply, this should not be construed as approval of plans.

71015 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION -- CONSTRUCTION VERIFICATION 611097

This is to verify that this office has received notification that a water well (Minnesota
Unique Well Number 611097} is to be located at: AT - §

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 Y SWY NEY SWY
Street Address: 4800 EAST RIVER ROAD FRIDLEY 55421-

This well must be constructed in accordance with Minnesota Rules on Wells and Borings.
If withdrawing more than 10,000 gal/day or 1 million gal/year, a Water Appropriation
Permit is required from the Dept. of Natural Resources at 612/296-4800. Any unused
well on this property must be sealed by a licensed water well contractor.

MDH staff may be on site to inspect the well construction.

ROGER E. RENNER WELL OWNER AND ADDRESS
E.H. RENNER AND SONS, INC.

15688 JARVIS STREET, N.W. US NAVY/SOUTHERN DIVISION
ELK RIVER, MN 55330-6220 NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406
If well is for a public water supply, this should not be construed as approval of plans.

71015 MN DEPT. OF HEALTH - WELL-MANAGEMENT SECTION -- CONSTRUCTION VERIFICATION 611098

This is to verify that this office has received notification that a water well (Minnesota
Unique Well Number 611098) is to be located at: A T

County: ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 ¥ SWX NEY SWY
Street Address: 4800 EAST RIVER ROAD FRIDLEY 55421-

This well must be constructed in accordance with Minnesota Rules on Wells and Borings.
If withdrawing more than 10,000 gal/day or 1 million gal/year, a Water Appropriation
Permit is required from the Dept. of Natural Resources at 612/296-4800. Any unused
well on this property must be sealed by a licensed water well contractor.

MDH staff may be on site to inspect the well construction.

ROGER E. RENNER WELL OWNER AND ADDRESS
E.H. RENNER AND SONS, INC.

15688 JARVIS STREET, N.W. US NAVY/SOUTHERN DIVISION
ELK RIVER, MN 55330-6220 NAVAL FAC. ENG. COMMAND

2155 EAGLE DRIVE
NORTH CHARLESTON, SC 29406
If well is for a public water supply, this should not be construed as approval of plans.

71015 MN DEPT. OF HEALTH - WELL MANAGEMENT SECTION -- CONSTRUCTION VERIFICATION 611092;’

This is to verify that this office has received notification that a water well (Minnesota

Unique Well Number 611099) is to be located at: 2.5 —’z
County: = ANOKA Township Name: FRIDLEY Received: 09/25/2000
Township No.: 030 Range: 24 Section: 27 U SWYX NEX SWY
Street Address: 4800 EAST RIVER ROAD FRIDLEY 55421-

This well must be constructed in accordance with Minnesota Rules on Wells and Borings.
If withdrawing more than 10,000 gal/day or 1 million gal/year, a Water Appropriation
Permit is required from the Dept. of Natural Resources at 612/296-4800. Any unused
well on this property must be sealed by a licensed water well contractor.

MDH staff may be on site to inspect the well construction.

ROGER E. RENNER WELL OWNER AND ADDRESS
E.H. RENNER AND SONS, INC.

15688 JARVIS STREET, N.W. US NAVY/SOUTHERN DIVISION
ELK RIVER, MN 55330-6220 NAVAL FAC. ENG. COMMAND

21SS EAGLE DRIVE
NORTH CHARLESTON, SC 29406
If well is for a public water supply, this should not be construed as approval of plans.



Appendix A6

Extraction Well Installation Records



WELL LOCATION : MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO.

CountyNa.n}e WELL AND BOR'NG RECORD 6 1 1 O 9 5
ANOKA Minnesota Statutes Chapter 1031 L
Township Name ) Township No. Range No. | Section No. | Fraction WELL DEPTH {completed) " Date Work Completed
. 30 24 27 SW, NE SW, : 38.5 29 DEC, 2000
e Number, Street Name, City, and Zip Code of Well Location or Fire Number DRILLING METHOOD .
1 Cable Tool O Driven O Oug
4800 EAST RIVER RD, FRIDLEY O Auger otary Q Jetted
Show exact location of well in section grid with “X", Sketgh map of well location. a S ILYL.-200
howing i
roads and bmkiinng: DRILLING FLUID WELL HYODROFRACTURED? OYES QONO
N
R ‘ BENTONITE/WATER FROM .1 n
WELL AT-7 as o
1 n 1 L USE . 0O Monitoring O Heating/Cooling
I N BN 01 Gomestic O Community PWS O tndustry/Commerciat
1 1 t v | . O Irrigation 0 Noncommunity PWS @Remedial
v ' 1 1 ¢ T O Test Wei 0O Oewatering O
hutmbe hufe buth thulk fiad alaf nibe
‘ 1 1 I T CASING Drive Shoe? O Yes (PNo HOLE DIAM.
EREBNERERN W-steat O Threaded weided
] 1 1 ) "
I s i I J, 0 Ptastic ]
} 1o i
CASING DIAMETER WEIGHT
PROPERTY OWNER'S NAME 8 1nt30.5 n 28.55 wsa 12 3B . sft
U.S. DEPT OF NAVY (NIROP) : in.to L M | _into_
Property owner's mailing address # different than well location address indicated above. into f. bsM {1 into____f
NAVAL FAC. ENG. COMMAND : screeN _JOHNSON. OPEN HOLE .
2155 EAGLE DRIVE Vate _SEATNLESS STEEL| "™ —QUURS -t
P4 O0=SLOT 10 FT——
'NORTH CHARLESTON, NC 29406 e b
Setb " . ft. and =~ # FITINGS: —____“RXEB
STATIC WATER LEVEL
WELL OWNER'S NAME 0. toc tt. ®below (3 above land suface Date measJeg/ 13/00
PUMPING LEVEL (below land surface)
Well owner’s mailing address if different than property owner's address indicated above. . L3 ft after 3 hd o hrs. pumping 4 o g.p.m.
ATIN: JIMMY JONES WELL HEAD COMPLERBAKEER MONI TOR 7PS810
JOH. SANDBRS ‘.«PMess adapter manutacturer Model
(843) 820~-5562 O Casing Protection €12 in. above grade
O At-grade (Environmental Wells and Borings ONLY)

GROUTING INFORMATION
Well grouted? (BYes O No

GEOLOGICAL MATERIALS COLOR HASBF‘EEFﬁiLOF FROM TO Grout Material G‘Neat e?ent a Bentﬁ)f O Concrete %Hi Solids Bentonite
from, ft. O yds. tbags
from to fi. O yds. O bags

| BROWN S 0 2 trom to fu O yos. O bags
NEAREST KNOWN SOURCE OF CONTAMINATION
| SAND BROWN | M 2| 38 ot NORTH _ qucion SEWER
§ieﬂ disinfected upon completion? O Yes WA No
PUMP
(O Not installed Date instafted
. GRUND
Manufacturer's name ;U 3 E 5 3 rsov._
Modet num HP Volts _____
§2.5 of 2"pVC 40
Length of drop pipe ft. Capacity g.p.m.
Type: FSubmersile O LS. Tubine O Reciprocating O Jet O
ABANDONED WELLS )
Does property have any not in use and not sealed well(s)? O Yes Sk No
VARIANCE
Was a variance granted from the MOH for this well? 0 Yes & No
WELL CONTRACTOR CERTIFICATION

Usa a second sheet, if needed ) This well was drifled under my suparvision and in-accordance with Minnesota Rules. Chapter 4725.
REMARKS, ELEVATION, SOURCE OF DATA, etc. The information contained in this roport is irua to the best of my knowledge.
CODE # - E.H. RENNER & SONS, INC 71015
. QUAD NUMBER ~ - ; o Lic. or Aleg. No.
ON .0 +7- 3FT T  12/29/00
ENGINEER: ~CHZM HILL CONSTRUCTORS _ _
MR. B. VENK VENKATESH (216) 623-0402 . fumorzed Reprsantalive Signatre pae
wonx CQ(PI.BTED WITK CHRIS ADAMS VICTOR PRAUGHT 12/29/00
Name of Drilter Date

WELL OWNER COPY 611095 0120506 (Rov. %)




MINNESOTA UNIQUE WELL NO.

NORTH CHARLESTON, NC 29406

WELL OWNER'S

NAME

LEVE|
iﬁ‘? ‘&“Toc - n.’-p\below 0 above land suface Date meas&gm

Well owner's mailing address if different than property owner’s address indicated above.

' Puofyc'léva(bemlandsunaoe)a.o 40

ft. after hrs. pumping g.p.m.

ATIN: JDY welrerocomrieTBARER MONITOR — 8PSBI0
JOBII SANDERS ﬁ'Piﬂ&ssadapteﬂnamﬂacturer Model
(843) 820-5562 O Casing Protection R 12 in. above grade
0O At-grade {Environmental Wells and Borings ONLY) :
GROUTING INFORMATION.
Well gouted? ¥ Yes O No
HARDNESS OF Grout Mategal t t O ge () Concret High Solids Bentonit
GEOLOGICAL MATERIALS COLOR MATERIAL. | FROM | TO oL 6‘::: e O B ote 49 1y Sotias Bentonite
to ft O yds. bags
from, to ft. 0 yds. bags
' __SAND BROWN S 0| 33 from, to f O yds. O bags
N N SOURCE OF CONT.
EARESEROWY: o0 NERPh _ SEWER
|__SAND GRAY M 33| 3745 oo droction " —————e
Well disinfected upon completion? [ Yes 0O No -
PUMP
0 Not installed

- 5 .
Manufacturer's name 1 630? 8 _3“ ______46°v__

Moty o P of 31 /4% 15 Vo

Length of drop pipe R Capacty ___________ _ gpm

Type: é,&:bmers&ble O LS. Turbine O Reciprocating O Jet O

ABANDONED WELLS

Does property have any not in use and not sealed wel(s)? 0 Yes @No
VARIANCE

Was a variance granted from the MOH for this well? (O Yes qao

Use a second sheet, if needed

WELL CONTRACTOR CERTIFICATION

This well was drilled under my supervision and in accordance with Minnesota Rules, Chapter 4725.

REMARKS, ELEVATION, SOURCE OF DATA, etc.

M.G.S. QUAD NUMBER -
ELEVATION .0 +/- 5FT
ENGINEER: ~CHZM HILL CONSTRUCTORS

MR. B. VENK VENKATESH (216) 623-0402

WORK COMPLETED WITH CHRIS ADAMS

| IRRERNTE Fi BRI ERop AP PAPERS

WELL OWNER COPY

611098

The inf ion contained in this report is true to the best of my knowledge.
E.H. RENNER & SONS, INC 71015
TN s T

E 7 i’ﬁm‘. Lic. or Reg. No.
_ 5 | 12/29/00

Authorized Representative Signature Date
VICTOR PRAUGHT 12/29/00

Name of Drifler Date

HE-01205-06 (Rev. 9/96)

WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH
County Name WELL AND BORING RECORD 6 1 109 : ‘
' Minnesota Statutes Chapter 103! 8 .
Township Name Township No. Range No. | Section No. | Fraction WELL DEPTH (completed) n Date Work Completed
T 30 27 NE. SW . 37.5 29 DEC, 2000
House Number, Street Name, City. and Zip Code of Well Location or Fire Number DRILLING METHOD .
O Cable Too! O Driven O Dug
O Auger Rotary O Jetted
Shaw exact location of well in section grid with *X". Skatch map of well location. a sganng'r‘l'.'l’gQﬂO
ing p lines,
roads a:?ebsiylding. ORILLING FLUID WELL HYDROFRACTURED? OYES QNO
N
T BENTONITE/WATER FROM o '
7717771 WELL AT-8 - S
n 1 N 1 USE ao . O Monitoring 0 Heating/Cooling
R I N O Iigation 0 Community PWS O !ndustry/Commercial
' 1 ' ] o :Q!aWeﬂ O Noncommunity PWS ¢ Remedial
Wi : ' —E T es O Dewatering I8
R Y CASING Drive Shoe? O Yes (¥No HOLE DIAM.
ENERRRE 8 Steel O Threaded QWelded
1 : ! ! _]_ O Plastic o
! 18 i
CASING DIAMETER WEIGHT .
PROPERTY OWNER'S NAME 8 n®29:5 o 28.55 xbsmlz ..132 -5 n
U.S. DEPT OF NAVY (NIROP) ._into € - s | into____n
Property owner's mailing address if different than wefl location address indicated above. in.to f s/t in.to f
NAVAL FAC. ENG. COMMAND ~screen JOHNSON SrenoE
"
2155 EAGLE DRIVE maie_STAINLESS STEEL from 8 «PS o,



WELL LOCATION ' MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO.

County Name - WELL AND BORING RECORD 6 1 1 0 g 7
ANOKA Minnesota Statutes Chapter 103{ :
Township Name Township No. | Range No. | Section No. | Fraction WELL DEPTH {(completed) N Date Work Completed
. 30 24 27 SW_NE SW 51.5 29 DEC, 2000
se Number, Street Name, City, and Zip Code of Well Location or Fire Number DRILLING METHOD
O Cable Tool O Oriv Qa b
4800 EAST RIVER RD, FRIDLEY O Auger iy O dornd
Show exact location of well in secfion grid with *X°. Sketch map of well location. 8] —Mﬁ-200
property i
roads and bﬁ.yndi?\gi DRILLING FLUID WELL HYDROFRACTURED?  OIYES [INO
N
— T BENTONITE/WATER FROM 1o a
WELL AT-O as e
t 1 i 1 USE . O Monitoring 0 Heating/Cooling
I S B 8 Domestic O Community PWS O Industry/Commerciat
Bk vkt S D?@m‘ O Noncommunity PWS () Remedial
T ' 1 ¢ T 0 Test O Dewatering a
HE R " CASING Drive Shoe? 0 Yes O No HOLE DIAM.
RBYREBEARE 0 Steel O Threaded O Welded
S I A _]_ QO Plastic o
] .
: CASING DIAMETER WEIGHT
PROPERTY OWNER'S NAME 8 1036.5 . 28.55 bsr 32 91.5,
U.S. DEPT OF NAVY (NIROP) nto___ . BsA | imw__ n
Property owner's mailing address it different than well location address indicated above. in. to ft. s | inw_____ft
NAVAL FAC. ENG. COMMAND screeN _JOHNSON OPEN HOLE
4 ’ )
2155 EAGLE DRIVE :“"‘" —STAINLESS STEEL ™ ______8"Pg .t |
m—wm_tm —17
CHARLES
NORTH TON, NC 29406 SioyGauze Length
Set between 34.5 ft. and 51. sn FATNGs: "~ T 777 WR X"PB
STATIC WATER LEVEL
WELL OWNER'S NAME M R O below O aboveland suface Date masM )/18/00
PUMP| EL (below land surface)
Well owner's mailing address if different than property owner's address indicated above. '8 L% ft. after 3 o hrs. pumping 4 0 g.p.m.

ATTN: JIMMY JONES

JOEL SANDERS weirer cowneTBARER MONITOR —— TPS810
al ter rer
’ (843) 820-5562 O Casing Potection O 12in.above grade

(O At-grade (Environmental Wells and Borings ONLY)

GROUTING INFORMATION
-Wellgrouted? O Yes (O No

&

GEOLOGICAL MATERIALS coror  |HARDNESS OF| From | 1O Grout Material O Neat Cege"' a :e"‘ '100"“9'9 fg"ggw'ds ;.:smol‘jmebags
515 to 86 ft 200 Q yds. O bags
|__SAND BLACK S 0 4 to ft — O yds/O bags
NEAREST N SOURCE OF CONTAMINATION .-
| samp prowy | s o 29 162" s NO drocin STORAGE |
Well disinfected upon comptetion? {1 Yes © O No
. SAND GRAY S 27| 48| ruwe
O Not installed aiﬁ ‘ﬁis
—SAND BROWN S 48, 62 ventecursrsame 509754 7.5 460V —
Model nurnbe. 0—FT of 2 HP 150" .
__m______m s 62 64 Length of drop pipe ft. Capacity g.p.m.
Type: (0 Submersible (O LS. Tubine O Reciprocating O Jet O
| CLAY BROWN M 64| 718 anconeowels
Does property have any not in use and not sealed well(s)? O Yes QO No
m nm & 78 82 VARIANCE
Was a variance granted from the MDH forthiswell? O Yes (O No
. CLAY BROWN M 82 84
WELL CONTRACTOR CERTIFICATION
Use a second s"m - Q 84 G| This well was drillad under my supervision and in accordance with Minnesota Rules, Chapter 4725.
REMARKS, ELEVATION, SOURCE OF DATA, etc. The information contained in this report is trua to tha best of my knowladgo.
CODE # - ~ E.H. RENNER & SONS, INC 71015
- ' N e e
. m NUMBER -_ “L&zﬁsee nﬂaﬂw\ Lic. or Reg. No.
EVATION .0 +/- 5FT ' 12/29/00
ENGINEER: CHZM HILL CONSTRUCTORS
MR. B. VENK VENKATESH (216) 623-0402 Authorized Roprasentatve Senaiure oee
WORK COMPLETED WITH CHRIS ADAMS VICTOR PRAUGHT 12/2_9/00

;e

- Name of Dller Date

..4(«(:!'.4; ..'JI-..‘ “,. Sy, PERS ] .
WELL OWNER COPY 611097 _ HE01205.06 (Rov. 596)




WELL LOCATION MINNESOTA DEPARTMENT OF HEALTH MINNESOTA UNIQUE WELL NO,
Coanty Nams WELL AND BORING RECORD 6 1 1 0 9
KA . Minnesota Statutes Chapter 1031 6
Township Name Township No. Range No. | Section No. | Fraction WELL DEPTH (completed) a Date Work Completed
FRIDLEY" 30 24 27 SW.NE SW. 83.83 29 DEC, 2000
House Number, Street Name, City, and Zip Code of Well Location or Fire Number DRILLING METHOD
O Cable Tool O Oriven 0 Dug
| 4800 EAST RIVER RD, FRIDLEY 0 Auger Rotary 0 Jetted
Show exact location of well in section grid with *X".  ~ Sketch map of well tocation. a I.L-200
Showing property lines,
: roads and buiidings. { DRILLING FLUID WELL HYDROFRACTURED? O YES (INO
N
I O BENTONITE/WATER FROM f 10 #
I Y G I - g :
BEERER WELL AT-10 |BENToND: T R e
N . O Domestic O Community PWS O Industry/Commercial
TV O Irigation O Noncommunity PWS  (fRemedial
w | ' ‘ ' € T U Test Wel O Dewatering
Lo i B Sl shall afiad i T
i T A B CASING Orive Shoe? O Yes ~q(No HOLE DIAM.
BN EREE esteel O Threaded GQveided
1 1 1 ] .
n 1 N N _I_ () Plastic a
f i |
CASING DIAMETER WEIGHT
PROPERTY OWNER'S NAME 8 i mj_o_,_g__‘;_ 28.55 wsa 12 i 20. ari
VY (NIROP) - it . s | inw___n
Property owner's mailing address i different than well location address indicated above. - . in. to ft bs . in.to ft
NAVAL FAC. ENG. COMMAND soreen_JOHNSON. oPeNHoLE t ]
My o
2155 BAGLE DRIVE Tyve —STAINLESS S mm——&i‘“ e S —
NORTH CHARLESTON, NC 29406 Sioveaze 20 —SLOT" 15 FT

setbetween _68.83 1 ang B3-83 rrnes WR X PB

STATIC WATER LEVEL

WELL OWNER'S NAME : 24.4 toC ntfweow O abovetand sutace Date measul«p/ 22/ 00

PUMPING LEVEL (below land surface)

Te?l%ﬁw‘hg address if different than property owner's address indicated above. 4 8 . 0 ft. after . o hrs. pumping _L.p.m.
ATTIN: JIMMY JONES ' WELL HEAD COMPLETORARER  MONT TOR 8PS810
JOH‘ mm g‘Pc;szmng?:?eZm 2I|n. above grade
(843) 820-5562 O At-grade (Environmental Wells and Borings ONLY) T

GROUTING INFORMATION
Well gouted? Yes O No

GEOLOGICAL MATEFNALS COLOR HARDNESS OF FROM T0 Grout Material dﬂeal cement O Bentomte D Concrete Hi ids Bentonite
. MATERIAL from _12.9 5
%
. . from to ft. o yds D bags h
Sﬂlm![ e —Bm [ 0 34 from to ft. O yds. O bags
. . NEAREST KNOWN SOURCE OF CONTAMINATION
l [ 2 &5 feet NORTH direction sm type
m—_@u_‘ Well disinfected upon completion? (O Yes @o
- SAND. BROWN S 65/ 81 "M
O Not installed Date instalted
| BROWN M 81! 84 PManu(adura(sname GRUNDFOS
| —CALY — 25810-7 1.0 460V
Modet number : E | Dg , Voits 3 0
Length of drop pipe i y ft. Capacity .p.m
Type: 'éSubmetsb(e 0O LS. Tubine O Reciprocating O Jet O
ABANDONED WELLS
Does property have any not in use and not sealed well(s)? [J Yes *ﬂo
VARIANCE
Was a variance granted from the MOH for this well? (] Yes (fuo
WELL CONTRACTOR CERTIFICATION
Use a second sheel, if needed This well was drifled under my supervision and in accordance with Minnesota Rules, Chapter 4725.
The information contained in this report is true to the best of my knowledge.

REMARKS, ELEVATION, SOURCE OF DATA, elc.

CODE # - | E.H. RENNER & SONS, INC 71015
M.G.S. QUAD NUMBER ~ - ‘AL'?Zsee — Lic. o Reg. No.
ELEVATION .0 +/- B5FT )*de"“‘ 12/29/00
mm: —m HII‘L msmmas 'Authon'zedR resentative Signature Date
_MR. B. VENK VENKATESH (216) 623-0402 o 9
WORK COMPLETED WITH CHRIS ADAMS o VICTOR pmugar 12/29/00

INRQRERT ErILERENNER pEATR ERS 61109 o Name ofDrler e oate
. WELL OWNER COPY ]- 1 6.' HE-01205-06 (Rev. 9/96)




Appendix B

Boring Logs and Pump Test Data



Appendix Bl

Gamma Logs



Oct 24 00 08:21a Summit Envirosolutions 651 647 0888 p.2

NIROP Fridley — AT—7 — October 13, 2000




Oct 24 00 Q08:22a Summit Envirosolutions 651 647 0888 p.3

NIROP Fridley — Boring AT--8 — October 13. 2000 '

' E _____________ Singl.Pt.Resis.

Pl -l am e ew -

30 Ghms T TTTTTTo---- 3257




Oct 24 00 08:22a Summit Envirosolutions 651 647 0888 p.4
NIROP Fridey — Boring AT—9 — October 18, 2000
® | e SinalPtResis. . o _________ .
530 ohms - 280 -
........... eeemmmeeeneaeeSRORtANEOUS PO s
K5 mv | 1867
cee__Speed __________. 3 . Natural Gamma
N Ft/Min 10 "% CPS 100~




Oct 24 00 08:22a 651 847 0888

Summlt Env1rosolut1ons




Ogt 24 09“08:23a_ Summit Envirosolutions 651 647 0888 p;S
NI‘RQP Fridey — Boring At—10 ~ October 18, 2000

% _____________ SinglPt.Resis. _ _ _
15 ohms T TTTTTTTTs=m: 3




Oct 24 00 08:23a Summit Envirosolutions 651 647 0888
Y T A S S S

B

N
n




Appendix B2

Borehole Logs



m AMERICAN
s ENGINEERING

SUBSURFACE BORING LOG
TESTING, INC.
I
AETIOBNO: _ 01-00535 LOG OF BORING No. ___ AT-7 (p. 1 of 2)

PROJECT: NIROP; Fridley, MN

DERTH | SURFACE ELEVATION: GEOLOGY SAMPLE |REC. | LD & LABORATORY TESTS
IN N I MC /™ ypE | 'IN.
FEET MATERIAL DESCRIPTION WC |DEN| LL | PL |% 200
7" Concrete
1 - Fill, mixture of silty sand and clayey sand, black 10} M §§ 12
and brown.
2 FILL
3 - Fill, mostly silty sand, black 9 M Ss 17
4
37 Sand with silt, fine to medium grained, brown 6] M SS 15
6 mottled, moist, loose (SP-SM)
7
g - Sand, medium to fine grained, light brown, 7\ M SS 15
moist, loose (SP)
9
7 sand, fine to medium grained, light brown, 1ol M B ss | 15
1 - moist, loose (SP)
12
. 16| M ss | 14
Sand, a little gravel, a cobble at about 13%/,
medium to fine grained, light brown, moist,
14 1 medium dense (SP)
157 15| M I ss | 13
16
17
18 - Sand, fine to medium grained, light brown, 16| M SS 15
moist, medium dense (SP) '
19
20 Sand, a little gravel, medium grained, light 15 T SS 14
brown, moist to about 20%%' then waterbearing, =
21 7 medium dense to loose (SP)
DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
0-24' 3.25" HSA DATE | TIME “peprH | DEPTH | DEPTH |[FLUID LEVEL] LEVEL | THE ATTACHED
24-37'" RD w/DM 10/13/00| 1:59 23.0 21.0 20.7 20.6 | SHEETSFOR AN
_ . 10/13/00| 2:11- | 23.0 | 21.0 | 20.7 20.6 |EXPLANATION OF
SN NG TED: 10/13/00 10/13/00| 4:25 | 385 | 240 | 37.6 0.5 . TERMINOLOGY
CC: SG  CA: BR Rig: 33R 10/19/00 | 10:15 38.5 24.0 37.0 15.4 ON THIS LOG

2/99 -



AMERICAN

A § ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AETJoBNO: _ 01-00535 LO0G OF BORING NO. _ AT-7 (p. 2 of 2)
PROJECT: NIROP; Fridley, MN
DEI%I‘H GEOLOGY N SAMPLE |REC. FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | wc |DEN| LL | PL |% 200
9 W SS 17
23 —
24 | Sand, a little gravel, medium grained, light 8 W 8§ 18
brown, moist to about 20%%' then waterbearing,
25 | medium dense to loose (SP)
26 9| W I ss | 11
27
28 - Sand, a little gravel, medium to fine grained, 14 W SS 13
light brown, waterbearing, medium dense (SP)
29
30 - Sand, fine to medium grained, light brown, 8l W SS 12
waterbearing, loose (SP) _
31 o W SS 13
329 Sand, a little gravel, medium grained, light
33 brown, waterbearing, loose (SP)
34— 9| W ss | 10
35
36 — 7MW SS 9
Sand, fine to medium grained, light gray,
37 waterbearing, loose (SP)
38 ow il ss| 1
END OF BORING

2/99




@ AMERICAN
S ENGINEERING
B TESTING, INC.

' SUBSURFACE BORING LOG

t AETJOBNO: _ 01-00535

PROJECT: NIROP; Fridley, MN

LOG OF BORING NO.

AT-8 (p.1of 2)

DEPTH|  SURFACE ELEVATION: GEOLOGY | y | |SAMPLE |REC. [FEmD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | wc [DEN| LL | PL |% 200
6" Concrete
1 71 M SS 7
Fill, mostly sand, brown :
2
3 - Fill, mostly clayey sand, black FILL 4 M §s 8
4
3] Fill, mixture of silty sand and sand, a little lean 10f M SS 15
6 -] clay, brown, dark brown and-a little black
7
g ] Sand with silt, a little gravel, medium to fine 16| M SS 15
grained, brown, moist, medium dense (SP-SM)
9
104 Sand, fine to medium grained, hght brown, 9 M SS 13
1y moist, loose (SP)
12 » 7] COARSE
13 | Sand, alittle gravel, medium to fine grained, “|ALLUVIUM | 11| M -8S | 13
light brown, moist, medium dense (SP)
14
5= Sand, fine grained, light brown, moist, loose 100 M SS 16
(SP)
16 —
17
18 Sand, medium to fine grained, light brown, 14| M SS 16
moist, medium dense (SP)
19
20 - Sand, fine to medium grained, light brown,
moist, loose (SP) 7 1 SS 16
21 " Sand, a little gravel, medium grained, brown,
waterbearing, loose (SP) e :
DEPTH:  DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN| DRILLING | WATER
024' 3.25" HSA DATE | TIME \“pppTH | DEPTH | DEPTH |FLUID LEVEL| LEVEL | THE ATTACHED
24-3¢' RD w/DM 10/13/00| 10:16 | 23.0 | 21.0 | 20.8 20.5 | SHEETSFORAN
' 10/13/00| 10:32 | 23.0 | 21.0 | 20.8 20.5 |EXPLANATION OF
CORNGTED: 10/13/00 10/13/00| 11:57 | 37.5 | .24.0 | 36.0 1.5 - TERMINOLOGY
cc: SG CA: BR R,g 33R . |10/18/00| 11:00 | 37.5 24.0 35.0 15.0 ON THIS LOG

2/99



AMERICAN

ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
AErJoBNo:  01-00535 LOGOFBORINGNO. AT-8 (p.20of2)
PROJECT: NIROP; Fridley, MN :
Dg&m GEOLOGY N lme SAMPLE |REC. FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION TYPE | IN. | wc |DEN| LL | PL |% 200

9| W Ss | 17
234

24 —

25 -
26 9 W ss | 13
Sand, a little gravel, medium grained, brown,
waterbearing, loose (SP)
27 H
08— 10 W SS 4
. COARSE :
ALLUVIUM :
29 —
30 10| W I SS 8
31 .
32 10| W ! SS 14
33

24 10 W SS 3

Sand, a little gravel, medium grained, light gray,

357 waterbearing, loose to medium dense (SP)

18 W SS 2

36

47 19| W SS 4

END OF BORING

2/99




SUBSURFACE BORING LOG

w ENGINEERING
=d TESTING, INC.
.. AETIOoBNO:  01-00535 LOG OF BORING NO. _ AT-9 (p. 1 of 4)

PROJECT: NIROP; Fridley, MN

DEPTH|  SURFACE ELEVATION: GEOLOGY | y | yc |SAMPLE REC. FIELD & LABORATORY TESTS |.
FEET MATERIAL DESCRIPTION TYPE | IN. | wc [DEN| LL | PL |% 200
Fill, mostly silty sand, a little gravel, dark brown
. 6| D SS | 20
27 Fill, mostly silty sand, black FILL
3 ' 5| M SS 17
4
37 Sand, fine to medium grained, light brown, ssM Il ss | 16
6 moist, loose (SP) .
7
g — - 10| M SS | 16
Sand, fine grained, light brown, moist, loose .
(SP) -
9 -
7 i 2l Ml ss | 13
11 - Sand, a little gravel, medium grained, light .. "| COARSE
brown, moist, mediuxp dense (SP) .1 ALLUVIUM
12
13 : 11l M I ss | 17
14
B g 1M R ss | 17
16 7 Sand, a little gravel, fine to medium grainéd,
light brown, moist to 20%4' then waterbearing, g ]
17 1oose to medium dense to loose (SP) .
18 - :'.:- 7| M SS 17
19 -
- 9| M SS 17
v
21 -
1MW SS 19
DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
: SAMPLED| CASING | CAVE-IN | DRILLING | WATER
. 0-24' 3.25" HSA DATE | TIME |“pEpfH | DEPTH | DEPTH [FLUID LEVEL| LEVEL | THE ATTACHED
24-85%' RD w/DM 10/12/00| 10:53 | 24.0 22.0 21.8 20.7 | SHEETSFORAN
10/12/00| 11:25 | 24.0 22.0 21.8 20.7 |EXPLANATION OF
COMPLETED: 10/18/00 10/12/00| 3:38 | 60.0 | 24.0 - 2.7 ~ | TERMINOLOGY
CC:SG CA:BR Rig:33R  |10/19/00| 8:30 | 86.0 | 24.0 | 84.0 21.2 - ON THIS LOG

2/99



= AMERICAN - - |
§ ENGINEERING SUBSURFACE BORING LOG

: TESTING, INC.

— :
AETJOBNO: ~_ 01-00535 LOG OFBORINGNO.  AT-9 (p. 2 of 4)1
PROJECT: NIROP; Fridley, MN -

DE&I‘H GEOLOGY | y |y |SAMPLE |REC. FIELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION , TYPE | IN. | wc |DEN| LL | PL |% 200
Sand, a little gravel, fine to medium grained, R
23 | light brown, moist to 20%;' then waterbearing, B ol w Ss %6
loose to medium dense to loose (SP) R I
24
25 Sand, a little gravel, medium grained, light 2';'::':‘;: 5| W SS 10
2 brown, waterbearing, loose (SP)
27
| Sand, fine to medium grained, light gray, 12| W SS 11
28 7| waterbearing, medium dense (SP)
29
7 olw il ss | 15
Sand, fine grained, light gray, waterbearing, l
31 - loose (SP)
132
33 8 W I SS 8 ‘
34 COARSE
ALLUVIUM
3 6| W I ss | 1
36 —
77 77wl ss | 12
38 Sand, a little gravel, medium grained, light gray,
9 | waterbearing, loose (SP)
3 ol w B ss | 12
40
7 7| W I ss | 19
42
7 6| W l ss | 13
44 —
©7 7l W l ss | 12| - . ‘
46
47 -| Sand, fine to medium grained, light gray,
waterbearing, loose (SP) 7| W I ss | 14

2/99



.\ MERICAN

s ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.

. AETJoB No: _ 01-00535 | _ LOG OF BORING NO. _ AT-9 (p. 3 of 4)
' PROJECT: NIROP; Fridley, MN
| pERTH GEOLOGY | y |mc | SAMPLE [REC. [ FELD & LABORATORY TESTS
FEET |. MATERIAL DESCRIPTION TYPE | IN. | we |DEN| LL | PL |% 200
“7 % ' 11| M I sS | 12
50 - /
51 - Fat clay, reddish brown to grayish brown, stiff to % FINE
hard to very stiff, lenses of silt and silty sand / ALLUVIUM | 34| M SS 18
,, | ey % I
»7 / . 2| M l ss | 24
54 —
/
¥ ‘ % 23| M I ss | 23
56 -] | % |
7 ii?ibﬁliﬁ‘;,’ﬁé’é‘i’?m%ﬁi‘sidzs%h‘ g g 15| W I ss | 17
58
. 9 Sand with silt and gravel, medium grained, COARSE 26| W SS 12
brown, waterbearing, medium dense to loose . -{] ALLUVIUM
607 (sp-sM) CE
61 ~ f:f:f :5 10| W sS | 10
62 ;_
6 - Gravel with sand, brown, waterbearing, medium | = 27| W SS 3
dense (GP) ;
64 ;
65 — % 17| W l ss | 12
66 % i
67 — _ , / 33| W ss 3
Lean clay, brownish gray, very stiff to hard to / FINE .
o - Ve stiff, lenses and layers of silt, lenses of silty % ALLUVIUM
sand and waterbearing sand (CL) %
] / 22| W SS | 20
69 %
70 — % .
71 — % 26| W SS 20
| . 7 . Z
IR i b etehe bl N o w i ss | v
€D %

2/99



s AMERICAN

ENGINEERING
TESTING, INC.

SUBSURFACE BORING LOG

END OF BORING

Note: Boring temporarily terminated at a depth
of 60' on 10/12/00. Set up over boring on
10/18/00 and extended boring to depth of 86".

—
AETIOBNO: _ 01-00535 L0G OF BORING No. __AT-9 (p. 4 0f4) .
PROJECT: NIROP; Fridley, MN , ‘

| DEPTH . GEOLOGY | y | yc | SAMPLE [REC. FIELD & LABORATORY TESTS
IN TYPE | IN.
FEET MATERIAL DESCRIPTION WC |IDEN| LL | PL (% 200
7
. % : 5| w i ss | 18
& Lean clay, brownish gray, very stiff to hard, / FINE '
2 lenses of silty sand, silt and waterbearing sand % ALLUVIUM
7 (CL)
77 % 32| W I ss | 20
%
" Silty sand, fine to medium grained, brown, wet, [{]:
79 medium dense (SM) SHE 26| w Il ss | 20
Sand with silt, fine to medium grained, brown, ;11| COARSE .
80 waterbearing, medium dense (SP-SM) "] ALLUVIUM
g1 — Silty sand, fine to medium grained, brown, wet, | 32| W SS 7
dense (SM) A5
82 7 :
Lean clay, brownish gray, very stiff, lenses of / FINE
83 | silty sand and waterbearing sand (CL) % ALLUVIUM | 28| W m SS | 20
84 - / '
gs | Sand with silt, alittle gravel, medium grained, ||| COARSE 19| W ss | 15
brown, medium dense (SP-SM) FERA ALLUVIUM
86 : ‘

2/99



AMERICAN

ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.
[ ]
‘ AETJOoBNO: _ 01-00535 L0G OF BORING NO. __ AT-10 (p. 1 of 4)

PROJECT: NIROP; Fridley, MN

DEPTH SURFACE ELEVATION: GEOLOGY SAMPLE | REC. FIELD & LABORATORY TESTS
IN N {MC | ™1ypE | IN.
FEET MATERIAL DESCRIPTION WC |DEN| LL | PL |% 200
3" Bituminous pavement -
, ' ' 5| M SS 15
27 Fill, mixture of silty sand and sand, a little FILL
- gravel, brown and dark brown 5| M l SS | 10
4 -
5 - Silty sand, fine grained, dark brown to brown, 7l M- ss | 17
moist, loose (SM)
6 -
7 —
g - 6| M I SS | 15
97 sand, fine grained, light brown, moist, loose to
04 Ve loose (SP)
‘ 5| M i ss | 16
11
12
13 4 M l ss | 17
14
15 - Sand, a little gravel, medium grained, brown,
moist, loose (SP) 6 M I SS 17
16 - ,
17
18 9| M ss | 17
Sand, medium to fine grained, light brown,
19 — moist, loose (SP)
207 8| M i ss | 17
21
DEPTH: DRILLING METHOD WATER LEVEL MEASUREMENTS NOTE: REFER TO
SAMPLED| CASING | CAVE-IN | DRILLING | WATER
‘ 0-54'  3.25" HSA DATE | TIME “pEpTH | DEPTH | DEPTH |FLUID LEVEL| LEVEL | THE ATTACHED
54-83' RD w/DM 10/16/00| 12:45 | 26.0 | 24.5 | 25.6 None | SHEETSFORAN
10/16/00| 1:16 29.0 27.0 28.3 None |EXPLANATION OF
O TED: 10/17/00 10/17/00| 11:18 | 53.5 | 52.0 | 531 51.2 | TERMINOLOGY
cc: SG CA: BR Rig:33R  [10/17/00| 11:23 | 53.5 52.0 53.1 48.6 | ONTHIS LOG

2/99



AMERICAN

A ¥ ENGINEERING SUBSURFACE BORING LOG
TESTING, INC.

AETJOBNO: _ 01-00535 . LoG OF BORING NO. __ AT-10 (p. 2 of 4) ‘
PROJECT: NIROP; Fridley, MN ‘

DEPTH GEOLOGY | y | Mc | SAMPLE|REC.
FEET MATERIAL DESCRIPTION TYPE | IN. | wc [DEN| LL | PL |% 200

FIELD & LABORATORY TESTS

- Sand, fine grained, light brown, moist, loose 10| M SS 15
1 P

24

Sand, a little gravel, medium grained, light

25 7 brown, moist, medium dense (SP)

12| M SS 17

26 —

27

SS 15
28

29 —

30 Sand with silt and gravel, medium grained, . '1{ COARSE 171 M

brown, moist, dense to medium dense to dense to ||| ALLUVIUM
31 7 medium dense (SP-SM)

SS 12

SS 16 ‘

32
31| M
33

34 —

357 A 33| M ss | 15

36 7

37+

27| M SS 16

38 1

39

7 ss | 20

4 Clayey sand, a little gravel, brownish gray, stiff,

lenses of waterbearing sand below about 61

42 (SC)

13] M SS 18

43 —
44 —

7 10l M

SS 18] - ‘

46 —

47

N e e e T

2/99



. B™= AMERICAN

SUBSURFACE BORING LOG

s ENGINEERING
TESTING, INC.
—
tm;os No: _ 01-00535 L0G OF BORING NO. __ AT-10 (p. 3 of 4)

73

| Sand with silt, a little gravel, fine grained,

brown, waterbearing, dense (SP-SM)

PROJECT: NIROP; Fridley, MN
DEFTH : GEOLOGY SAMPLE |REC. | FEELD & LABORATORY TESTS
FEET MATERIAL DESCRIPTION N |MCI"TYPE | IN”['wc [pEN] LL | PL |% 200
% 9 _! SS 18
30 % 11 MI ss | 18
51 -1 /
52
% 100 MR ss |18
537 Clayey sand, a little gravel, brownish gray, stiff, /% TILL .
sy }gnészs of waterbearing sand be]qw about 61" %
557 % 11| M I ss | 18
6 %
N % 12| M ss | 18
(I % .
59 - / '
07 Z 1| Ml ss | 18
61 — %
62 % 15| M SS | 24
e % 12| M SS | 19
66 — i 27| W SS 14
677 Sand with silt,  little gravel, fine to medium COARSE |
g gganlgx:ctia ‘gizan);lglzgfr’?gvnl\i)waterbearmg, medium [ ALLUVIUM | 36| W l SS 17
69
70 — 35| W I ss | 17
. 71
' 7 45| W I SS | 15

2/99



 AMERICAN
| ENGINEERING

TESTING, INC.

'SUBSURFACE BORING LOG

AETJOBNO: 01-00535
PROJECT: NIROP; Fridley, MN

LoGoFBORING NO.  AT-10 (p. 4 of 4) '

DEPTH GEOLOGY SAMPLE | RC. | FIELD & LABORATORY TESTS
il N | MC 1 ™rypE ™ [IN
FEET MATERIAL DESCRIPTION | WC |DEN| LL | PL |% 200
REND 107 W SS- 0
g
76 L 2l w i ss | 16
Sand with silt, a little gravel, fine grained, :11] COARSE
- brown, waterbearing, dense (SP-SM) - ALLUVIUM
75 — 5 37wl ss | 17
79 B
80 - l 62l w |l ss | o
81 1L
?
g - % 50| W ss | 20
Clayey sand, a little gravel, grayish brown, hard, % TILL
g3 lenses of waterbearing sand (SC) /%
% 148 M Ss 15
*7 .

END OF BORING

Note: N-value at 73' and 79" influenced by
gravel or cobble.

¥
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Extraction Well Logs



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

. FIELD REPRESENTATIVE: _\/A‘ivj_&agiéi TYPE OF FILTER PACK: _AJ A—v‘/a <L

GRADIATION:
DRILLING CONTRACTOR: £ Y. Ke Al AJEA  AMOUNT OF FILTER PACK USED: 2~
DRILLING TECHNIQUE: e TYPE OF BENTONITE: vern e
AUGER SIZE AND TYPE: 2% Re Ul /&7 AMOUNT BENTONITE USED: ___ ———————
BOREHOLE IDENTIFICATION: _& 7 — Z- TYPE OF CEMENT:
BOREHOLE DIAMETER: /2’ 25 ScR@2~> Tisy7 /o ¥ AMOUNT CEMENT USED:
WELL IDENTIFICATION: ___ A7 -2 GROUT MATERIALS USED:

)/ - P06

WELL CONSTRUCTION START DATE:
WELL CONSTRUCTION COMPLETE DATE: 4/ ~3t/«x DIMENSIONS OF SECURITY CASING: __/ é

SCREEN MATERIAL: S.%, ‘TYPE OF WELL CAP: _ SO dcrk; /o
SCREEN DIAMETER: _% A S TYPE OF END CAP: _ & /Aol 7 Plate.
STRATUM-SCREENED INTERVAL (FT): _____
COMMENTS:
CASING MATERIAL: _ S Aae/ /3227 ¢r8/7 O Slo? Sepees
CASING DIAMETER: i ) L7, /, 0 -
~ 2% Lpe 28°% ’ﬁ&ﬁéma)c/ Leco st
i [ | '
SPECIAL CONDITIONS WELL CAP ~——— SECURITY CASING

(describe and draw) - \W_
CASING LENGTH ABOVE GROUND SURFACE
W/ WDNMON OF CONCRETE PAD

. ™ GROUND SURFACE (REFERENCE POINT)

LEGEND

GROUT

. BENTONITE SEAL

FILTER PACK

R

DEPTH TO TOP OF BENTONITE SEAL _Mi;

L4

DEPTH TO TOP OF FILTER PACK MZL_/ e

". .. .
.:. :.:. / Y/
N "« [~==————— DEPTH TO TOP OF SCREEN 2L 57
SCREEN _ .- ’
LENGTH —o—epmer]- ::.
o0 30! O :
. = |- .o END CAP . Y ’é y/4
SAND CELLAR o g DEPTH TO BASE OF WELL

LENGTH ’y
. BOREHOLE DEPTH ____57_5_/_

NOT TO SCALE

‘ INSTALLED BY: UI.&J'OQ )Oﬂaa ‘?Lﬂ‘, INSTALLATION OBSERVED BY: ,3/, 6 \//Dh/U.SC))/L ~

DISCREPANCIES:




WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: ‘.[Lééeg_&myqﬁ_é TYPE OF FILTER PACK: _AJ AT 10 €

GRADIATION: —
DRILLING CONTRACTOR: éti._ge_aM_ AMOUNT OF FILTER PACK USED: —
DRILLING TECHNIQUE Reotdgy et TYPE OF BENTONITE: /U A
AUGER SIZE AND TYPE: 2 “fin SeRo2s) tién /6% AMOUNT BENTONITE USED: —
BOREHOLE IDENTIFICATION: _ 47— & TYPE OF CEMENT:
BOREHOLE DIAMETER: A’:_émw AMOUNT CEMENT USED:
WELL IDENTIFICATION: Ar-g GROUT MATERIALS USED:

WELL CONSTRUCTION START DATE: /0-30 ~c '
WELL CONSTRUCTION COMPLETE DATE: //-2/-50 DIMENSIONS OF SECURITY CASING: A/ A4

SCREEN MATERIAL: _S.S, TYPE OF WELL CAP: Seeccrty
SCREEN DIAMETER: £ LS. TYPE OF END CAP: c/ted AL
STRATUM-SCREENED INTERVAL (FT): _ —0

COMMENTS: / 3 5/ * SelLced
CASING MATERIAL: S_’QLMZ

CASING DIAMETER: g~

4./0£7LA/,44 3/ long

I
SPECIAL CONDITIONS WELL CAP [<®——— SECURITY CASING

(describe and draw) M
CASING LENGTH ABOVE GROUND SURFACE
W WDNMON OF CONCRETE PAD

GROUND SURFACE (REFERENCE POINT)

LEGEND

GROUT

- BENTONITE SEAL

FLTER PACK

. —=S———— DEPTH TO TOP OF BENTONITE SEAL M
I .
- - DEPTH TO TOP OF FILTER PACK M

e KX Vw4
|- -+ |~"—— DEPTH TO TOP OF SCREEN _M
SCREEN ’ o %
LENGTH ———— 0:0 :o:-
167 IO XX .
S 0:- :o:- END CAP / //
SAND CELLAR —1 o o et %% DEPTH TO BASE OF WELL é
LEN 37 677
M,q.?;;:e BOREHOLE DEPTH
NOT TO SCALE
INSTALLEDBY: /1€ INSTALLATICN OBSERVED BY:’f S, ﬁéﬁ)@ﬁv

DISCREPANCIES:




WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: 1//¢ foﬂﬂ?aa,qé £ TYPE OF FILTER PACK: _ W AFr0 €

. GRADIATION: )
DRILLING CONTRACTOR: £/, Ron 22) AMOUNT OF FILTER PACK USED: 224
DRILLING TECHNIQUE: K faRy /zao/ TYPE OF BENTONITE: _ 2N — «5@!
AUGER SIZE AND TYPE: /2 *#» $egeens /o7at  AMOUNT BENTONITE USED:  ~——— .
Sheen)

BOREHOLE IDENTIFICATION: __A 7~ TYPE OF CEMENT:
BOREHOLE DIAMETER: Q% Ze» Se 0w Tlemer JO”/ AMOUNT CEMENT USED-
WELL IDENTIFICATION: __ A7 T GROUT MATERIALS USED:

WELL CONSTRUCTION START DATE: // =/3-0 -
-WELL CONSTRUCTION COMPLETE DATE: // *Q/Q. DIMENSIONS OF SECURITY CASING: _ZV& 7~ s s’ /fer/

SCREEN MATERIAL: __ S, £ . TYPE OF WELL CAP: 1.0/1’1/',@ Je qu/f}
SCREEN DIAMETER: <L LS TYPE OF END CAP:
STRATUM-SCREENED INTERVAL (FT):

| CASING MATERIAL: __6 Ao/ ,323”0J4//COMMENT& F w1 A @{' 24 &’744.»\(

CASING DIAMETER: R Z 4 ot 2" Lol v framr

SPECIAL CONDITIONS WELL CAP SECURITY CASING
(de;cn’be and draw)

CASING LENGTH ABOVE GROUND SURFACE

W WDNE‘JHON OF CONCRETEPAD e

GROUND SURFACE (REFERENCE POINT)

LEGEND

[ oo

- BENTONITE SEAL

FILTER PACK

~—— DEPTH TO TOP OF BENTONITE SEAL _L' ‘

L4
DEPTH TO TOP OF FILTER PACK M&L—Lp
/ L7
DEPTH TO TOP OF SCREEN —Z&L

e e’
..‘.'

¢ ¢ s o
T
.

— 1]
e R G o e 750/% = 14 5/t
12 IO Bt trry 3= 7oght woeenrdl
ot R END CAP Y
SAND CELLAR /C oo DEPTH TO BASE OF WELL %
LEETH sorerotevertn 377 6

NOT TO SCALE

. INSTALLED BY: Ve ok pﬂéé{ﬁ( ¢ INSTALLATION OBSERVED BYivy &, B A/ Schr

DISCREPANCIES:




WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: /cv‘q/e TYPE OF FILTER PACK: i ||

_ GRADIATION: ___
DRILLING CONTRACTOR: M&ﬂ&f&_ AMOUNT OF FILTER PACK USED:

DRILLING TECHNIQUE: KQM TYPE OF BENTONITE:

AUGER SIZE AND TYPE: [2.% don SC£e2A) 8ube1 [oAMOUNT BENTONITE USED:

BOREHOLE IDENTIFICATION: __ A7 /O TYPE OF CEMENT: _.
BOREHOLE DIAMETER: &7 e SeRegn){Lesn (% AMOUNT CEMENT USED:
WELL IDENTIFICATION: ___ 4 7 /& GROUT MATERIALS USED:

WELL CONSTRUCTION START DATE:

WELL CONSTRUCTION COMPLETE DATE: //=/-3® DIMENSIONS OF SECURITY CASING: /&> el

SCREEN MATERIAL: S S TYPE OF WELL CAP:

SCREEN DIAMETER: L LS TYPE OF END CAP: e Zd_rzd éﬁé

STRATUM-SCREENED INTERVAL (FT): _——— /ot
B COMMENTS: /© S/o
CASING MATERIAL: _SFee/ 322" sy

CASING DIAMETER: g 8
I .
- SPECIAL CONDITIONS WELL CAP <®—— SECURITY CASING
(describe and draw)
- S CASING LENGTH ABOVE GROUND SURFACE
W— m/pmamou OF CONCRETE PAD
/ GROUND SURFACE (REFERENCE POINT) I
LEGEND
GROUT
B - BENTONITE SEAL
.Z FILTER PACK
- DEPTH TO TOP OF BENTONITE SEAL _M
~ . DEPTH TO TOP OF FILTER PACK ALtro
- F.e. é -
— [t " o [~==S———— DEPTH TO TOP OF SCREEN __L
SCREEN ot e
LENGTH et ot oo
S :': :::- END CAP // e
SAND CELLAR ol DEPTH TO BASE OF WELL _Z;__&
w‘; £ BOREHOLE DEPTH ; S//o

NOT TO SCALE

sTaLLED BY: Vie#R_F ﬂc‘aﬁ}' € nstaLLaTON osservep By 7. b, TOHN SO .

DISCREPANCIES:




CONSULTANTS

AMERICAN : e GEOTECHNICAL
ENGINEERING « ENVIRONMENTAL
TESTING, INC. :

REPORT OF SUBSURFACE BORINGS

PROJECT: REPORTED TO:

NIROP EH RENNER AND SONS
4800 EAST RIVER ROAD 15688 JARVIS STREET NW
FRIDLEY, MINNESOTA ELK RIVER, MN 55330

ATTN: ROGER RENNER

AET JOB NO.: 01-00535 DATE: OCTOBER 25, 2000

INTRODUCTION

During the period of October 11-18, 2000, American Engineering Testing drilled 4 test borings
at the referenced project site. The scope of services (boring, location, depth, etc.) was requested

by EH Renner & Sons.

AUTHORIZED WORK SCOPE

Soil Borings
Procedures

The boring locations were made at locations selected by EH Renner & Sons.

We have not included a sketch indicating the boring locations or ground surface elevations at the

boring locations as it is our understanding this information will be supplied by others.

- The boring and sampling was done using the split-spoon and auger methods. Refer to the attached

sheet (Boring Log Notes) for additional information.

“AN AFFIRMATIVE ACTION EMPLOYER®
550 Cleveland Avenue North « St. Paul, MN 55114 « 651-659-9001 « Fax 651-659-1379
Duluth « Mankato « Marshall « Rochester « Wausau « Rapid City



AET # -Page?2

All boreholes were backfilled with bentonite grout.

A field log was maintained for each soil boring. Information on field logs includes: contacts

between soil layers; geologic/identiﬁcation (driller's opinion) of materials; notes; and other

information.

Soil samples were then examined in the laboratory, and soil classification information was added
to.the field logs. Soil identifications and descriptions are in accordance (generally) with the ASTM
Visual-Manual (D2488) system as shown on the attached sheet. The samples will be discarded or
returned to the Client at AET"s discretion; unless within 30 days' of the report date, the client

provides a written request that AET store or ship the samples, at the client's expense.

Typed logs were then prepared from field logs. The typed logs may not contain all information

shown on field logs. (Field logs are available for inspection by 6ur client.)

" Results
Typed copies of the field logs are enclosed. Refer to the attached logs for a description of the
subsurface conditions encountered in the borings. The logs show: the depths to the contacts
between the soil layers; the identification and geology of the soils; water level measurements;
standard penetration resistance (N-column); and other information. Refer to the attached sheets
(Boring Log Notes, Classification of Soils for Engineering Purposes, and General Terminoiogy

Notes) for descriptions of terminology used on the logs.

DECONTAMINATION

The drill rig and tools were steam-cleaned before being brought on the site.



AET # -Page3
{

Drilling tools and down-hole equipment and materials were steam-cleaned before drilling each

boring.
REMARKS

Subsurface soil and ground water conditions can vary from that encountered in the borings at other
locations, depths and times. Refer to the attached sheet for more information regarding limitations

of subsurface exploration.
As requested by EH Renner & Sons, this is a factual report only.

To protect the addressee, the public, and ourselves, this report (and all supporting information)
is provided for the addressee's own use. No representations are made to parties other than the

addressee.

~ American Engineering Testing, Inc. appreciates this opportunity to be of service to you. If you

'have any questions or need further help, please call me at (651) 659-1356.

Report Prepared By:

i (-\ <
Pat Francis
~ Drilling Manager




EXPLORATION/CLASSIFICATION METHODS

Sampling Methods

Split-Spoon Samples (SS)
Standard penetration (split-spoon) samples were collected in general accordance with ASTM:D1586. This method
consists of driving a 2” O.D. split barrel sampler into the in-situ soil with a 140-pound hammer dropped from a height
of 30”. The sampler is driven a total of 18” into the soil. After an initial set of 6", the number of hammer blows
to drive the sampler the final 127 is known as the standard penetration resistance or N-value.

" Disturbed Samples (DS) )
Sample types described as "DS" on the boring logs are disturbed samples, which are taken from the flights of the

auger. Because the auger disturbs the samples, possible soil layering and contact depths should be considered
approximate. '

Sampling Limitations
Unless actually observed in a sample, contacts between soil layers are estimated based on the spacing of samples and
the action of drilling tools. Cobbles, boulders, and other large objects generally cannot be recovered from test
borings,.and they may be present in the ground even if they are not noted on the boring logs.

' Clgsxf‘ cation Methods
Soil classifications shown on the boring logs are based on the Unified Soil Class1ﬁcauon (USC) system. The USC

system is described in ASTM:D2487 and D2488. Where laboratory classification tests (sieve analysis or Atterberg
Limits) have been performed, accurate classifications per ASTM:D2487 are possible. Otherwise, soil classifications
shown on the boring logs are visual-manual judgments. Charts are attached which provide information on the USC
system, the descriptive terminology, and the symbols used on the boring logs.

The boring logs include descriptions of apparent geology. The geologic depositional origin of each soil layer is
interpreted primarily by observation of the soil samples, which can be limited. Observations of the surrounding
topography, vegetation, and development can sometimes aid this judgment.

Water L.evel Measurements
The ground water level measurements are shown at the bottom of the boring logs. The following information appears

under "Water Level Measurements” on the logs:

«  Date and Time of measurement

«  Sampled Depth: lowest depth of soil sampling at the time of measurement

. Casing Depth: depth to bottom of casing or hollow-stem auger at time of measurement

. Cave-in Depth: depth at which measuring tape stops in the borehole

. Water Level: depth in the borehole where free water is encountered

. Drilling Fluid Level: same as Water Level, except that the liquid in the borehole is dnllmg fluid

The true location of the water table at the boring locations may be different than the water levels measured in the
boreholes. This is possible because there are several factors that can affect the water level measurements in the
borehole. Some of these factors include: permeability of each soil layer in profile, presence of perched water,
amount of time between water level readings, presence of drilling fluid, weather conditions, and use of borehole

casing.

Sample Storage

Unless notified to do otherwise, we routinely retain representative samples of the soils recovered from the bormgs
for a period of 30 days.

AMERICAN ENGINEERING TESTING, INC.



BORING LOG NOTES

DRILLING AND SAMPLING SYMBOLS

Symbol

B,H,N:
BX:
AC:
CA:
CAS:

CcC:
COT:
DC:
DM:
DS:
FA:

HA:
HSA:

TW:
MC:

.N (BPF):

NQ:
PQ:

REC:

SS:

TW:

WASH:

Def'mifion

Size of flush-joint casing

BX double tube core barrel

At completion of boring

Crew assistant

Pipe casing, number indicates nominal

-diameter in inches

Crew chief

Clean-out tube

Drive casing; number indicates diameter in inches
Drilling mud or bentonite slurry

"Disturbed sample from auger flights

Flight auger; number indicates outside

diameter in inches

Hand auger; number indicates outside d1ame£er
Hollow-stem auger; number indicates inside
diameter in inches

Jetting water

Column used to describe moisture condition of
samples and for the ground water level symbols
Standard penetration resistance (N-value) in
blows per foot (see notes) -

NQ wireline core barrel

PQ wireline core barrel

Rotary drilling with fluid and roller or drag bit

_In split-spoon (see notes) and thin-walled tube

sampling, the recovered length (in inches) of
sample. In rock coring, the length of core
recovered (expressed as percent of the total
core run). Zero indicates no sample recovered.
Revert drilling fluid '

Standard split-spoon sampler (steel; 1%" 1s
inside diameter; 2" outside diameter); unless
indicated otherwise

Thin-walled tube; number indicates inside
diameter in inches

Sample of material obtained by screening
returning rotary drilling fluid or by which

has collected inside the borehole after
“falling” through drilling fluid

Water

Sampler advanced by static weight of drill

rod and 140-pound hammer

Sampler advanced by static weight of drill rod
94 millimeter wireline core barrel

Water level directly measured in boring

Estimated water level based solely on sample appearance

TEST SYMBOI_JS

Symbol Definition

CONS: One-dimensional consolidation test
DEN: Dry density, pcf

DST: Direct shear test

E: Pressuremeter Modulus, tsf
HYD: Hydrometer analysis

LL: Liquid limit, %

LP: Pressuremeter Limit Pressure, tsf

PERM: Coefficient of permeability (K) test; F - Field;
L - Laboratory

PL: Plastic limit, %

qQ: Pocket penetrometer strength, tsf (aggrommate)
q.: Static cone bearing pressure, tsf

q,: Unconfined compressive strength, psf

R: Electrical resistivity, ohm-cms

RQD: Rock Quality Designator in percent (aggregate
length of core pieces 4" or more in length as a
percent of total core run)

- SA: Sieve analysis
TRX: Triaxial compression test
VSR: Vane shear strength, remoulded (field), psf
VSU: ‘Vane shear strength, undisturbed (field), psf
WC: - Water content, as percent of dry weight

%-200: Percent of material finer than #200 sieve

STANDARD PENETRATION TEST NOTES

The standard penetration test consists of driving the sampler
with a 140-pound hammer and counting the number of blows
applied in each of three 6" increments of penetration. If the
sampler is driven less than 18" (usually in highly resistant
material), permitted in ASTM:D1586, the blows for each
complete 6" increment and for each partial increment is

on the boring log. For partial increments, the number of
blows is shown to the nearest inch below the slash.

The length of sample recovered, as shown on the “REC”
column, may be greater than the distance indicated in the

N column. The disparity is because the N-value is recorded
below the initial 6" set (unless partial penetration defined

in ASTM:D1586 is encountered) whereas the length of sample
recovered is for the entire sampler drive (which may even
extend more than 18").

01FLD012(6/00)

AMERICAN ENGINEERING TESTING, INC.



CLASSIFICATION OF SOILS FOR ENGINEERING PURPOSES | 4 af .
ASTM Designation: D 2487 : %nm%%NGmEERWG
, -

(Based on Unified Soil Classification System)

Soil Ciassification

Critenia for Assigning Group Symooils and Group Names Using Laboratory Tests? Grouo
. Group Name?d
Symooi
Coarse-Graineq Soils Gravels Clean Gravels Cuz4 and 1=Cc=3¢ Gw Well gragea graver®
More than 30% ratawmned on Mgre (nan 50% coarse Less (han 5% fines®
Na. 200 sigve traction retained on Cu-<d and/or 1>CS>3° GP Poorty graded gravel®
Na. 4 sieve
Gravets with Fnes Fines cassify as ML or MH GM Silty gravel™G-¥#
More than 12% fines®
Fines ctassify as CL or CH GC Clayey gravar G+
Sands Claan Sands " Cuzs and 1=Cc=3¢ sw Well-graded sang’
50% or mare of coarse Less ihaa 5% fnes?
fraction passes Na. Cu=<6 andfor 1>Co>3° ) Sp Poorty graded sand’
4 siave
Sands with Fines Fines classify as MU or MH SM Siity sang&™/
Mare than 12% fines?
' Fines classify as CL or CH sc Clayey sandS-H/
Fine-Grained Sails Sits and Clays inorganic . P1>7 and plots an or abave cL Lean ctay M
30% or more passes the Uiquid fimit less than 50 “A" line’
No. 200 sieve ’
Pl<d or piots below “A” ML Sire
fine’
organic Uguid limit - gven dried g oL Qrganic clay -~
lod
Liquid limit - not dried Organic silr“—49
Silts and Clays inorganic Pl plots on or above “A™ line CH Fat clay“t+
Uquid limit 50 or more
Pl ptots beiow A" line MH Elastic silt~¥
organic Liguid limit - oven dried 0TS OH Organic clay%*
Uquid fimit - not dried .
Organic silt*~42
Highly organic soils ' Primarily erganic maaer. dark in color, ang arganic adar T Paat
432¢ed on the matanai passing ma 3-a. (7TS-mm) sieve. - (0; “it Ameroerg fimms piat in nawcned area. soil is a CL-ML
31t fiokt cor or bouiders. or bam, aad 4 = O 0y CC g siity clay.
e 1 sqil conwins 15 (o 29% pius Na. 200. 20d “with sand”

““with cotiblas ar bouidars, or boin”™ B grouo name.

CGravets with 5 0 12% fnes require dual SYTNOOtS: It soil comtams>15% sand. a0d “With sana™ B group of “with gravel.” whichever is precomnant
GW-GM weli-graded gravel wimn silt name. Yt sod conmins >30% glus na. 200, precominandy sand.
GW-GC well-graded gravet weh ciay Gt fines ctassify as CL-ML. use cual symbol GC-GM. or . add ~3anay”™ (0 group name.
GP-GM poorty graded gravel wan silt SC-SM. . Myt sont contains ZI0% ptus No. 200, predominanty
GP-GC poorty graded gravel with ciay e fines are orgame. acd “with argamc fines™ 1 grouo gravel. aad “graveily” (0 groun name.
95anas with 5 o 12% fines require dual symbots: name. #2134 and plots on o a00ve “A” fina,
SW-SM well-gradsd sand wih sitt ) it soil conmina>15% gravel. 30d “with gravel™ to groun Op1ca or piots below “A” Ene.
SW-SC weikgraded sand wen ciay name. . o1 pios on or above “A” lne.

SP-SM poorty graded sand with silt %ot gioms below “A™ Una.

SP-SC poorty graded sand with ciay

SIEVE aNaLYSIS )
60 7 rd
| sereen-w | seve xa [ For classificarion of fine—qrained saiis 4
gol it M 4 ‘9 30 w0 < a0 29 ang Tine—grained TTCTI0N 07 coarse-graned //
| 1] | |- A osof =& . A

IN ] | . Equation af A ~line &4 U,/
o ¥ 20 o x Harizontad af PI=4 o LL=255, - ?\ >
2 [N l w W | mer-anic- ~/ OMEY A
@ | AR | w E z Equation of “Y°~line 1“ g ‘/
M NI T e = Vertical af LL =16 tg PTa7, e 0\?\

! < > thea P1=Q,9(LL-8) /
> TS { 1 1] = = o .
z | : : s
A N N R - 2 /]
g \[ Q= 1_1:-'-- : : ‘,’-, _ O\/
:_J 20 ’ I I l l R :l ] | i « :: < 204~ Z paa - H
- ‘ ; J OR
i) 1' I | 1\\'l 9. =0.079 o /,/ Qy MH I 0
1 i 1 .
REINEN! it ok » _
: . o : P ; .
30 ) W o3 a0 - RS ML= OL |
PARTICLE SIZE IN MILLIMETERS afee l
o [
30 100 Ho

; " .
C,-—:f-#’,,-zou c,-ff:; SRLSE1 ) 016 20 0 <0 30 %) 70 a0
pr

LIQUID LIMIT (LL)




. - GENERAL TERMINOLOGY NOTES FOR
SOIL IDENTIFICATION AND DESCRIPTION

GRAIN SIZE
Term ASTM
Boulders Over 12"
Cobbles 3" to 12"
Gravel #4 sieve to 3"
Sand #200 to #4 sieve
Fines (silt & clay) Pass #200 sieve

GRAVEL PERCENTAGES

Term Percent

A Little Gravel 3%-15%
With Gravel 15%-30%
Gravelly 30%-50%

CONSISTENCY OF PLASTIC SOILS

Term “N-Value, BPF
Very Soft less than 2

Soft 2-4
Medium 5-8

Stiff 9-15
Very Stiff 16-30

Hard : Greater than 30

RELATIVE DENSITY OF NON-PLASTIC SOILS

Term N-Value, BPF
Very Loose 04
Loose 5-10
Medium Dense 11-30
Dense - 31-50
Very Dense Greater than 50

MOISTURE/FROST CONDITION
MC Column)

LAYERING NOTES

Laminations: Layers less than 2" thick of differing

D (Dry): Absence of moisture, dusty, dry to material or color.
touch.
M (Moist): Damp, although free water not visible. Lenses: Pockets or layers greater than %" thick of
Soil may still have a high water content differing material or color.
(over "optimum").
W (Wet/
Waterbearing): Free water visible. Intended to describe
non-plastic soils.
F (Frozen): Soil frozen.
FIBER CONTENT OF PEAT ORGANIC DESCRIPTION
Term Fiber Content (Visual Estimate) Non-peat soils are described as organic, if soil is judged
o to have sufficient organic content to influence the soil
Fibric: Greater than 67% properties. '
Hemic: 33-67%
Sapric: Less than 33%

: 01CLS011(4/96)

AMERICAN ENGINEERING TESTING, INC.



Appendix B4

Pump Test Data
Extrachon Wells AT-7, AT-8, AT-9 and AT-10



il (3nle0
Twelt AT Y
ConsTant RATE ESTINE

PROJIECTNAME:_ N T Rof .

"
g

WELL DEVELOPMENT RECORD

Con s+ant Ratc Teosting

CT & ooZY
PROJECTNO.: N6 Y067 -9%-D

LOcATION: ERZOLEY M/

DATE INSTALLED:

TOTAL DEPTH (FTOC)

METHODS OF DEVELOPMENT
a Swabbing

Describe

O Bailing
Equipment decomtaminated prior to developmeat

Well AT-7

WELL/PIEZOMETER 1D _

SHEET__{ _of_3

pate:_1/[30]00

CASING DIAMETER

0 Pumping O Describe

O Yes Ono

EQUIPMENT NUMBERS:

pH Meter

CASING VOLUME INFORMATION:

EC Meter

Turbidity Meter

Casing 1D (inch) 1.0

1.5 2.0 3.0 4.0 4.3

5.0

Unit Casing Volume (A) (galift) 0.04

0.09 0.16 0.37 0.65 0.5

1.0

PURGING INFORMATION:

Measured Well Depth (B)

fi.

L wel
IMI"' c'( (C 2

Measured Water Level Depth (C)

3,06 fu

Length of Static Water Colume (D)

- = fr.

(B)

Casing Water Volume (E) + X

©)
HO

= gal

)

Total Purge Volume = (gah)

ODedect 250" From Tab (< ‘Qr G)rowxcf (eoel

©)

STATIC
ELEVATION

| 'MEAN

SEA
LEVEL
M crcmg onts

| waterLevel

Date | Time (FTOC)

Volume
Removed
(gal)

Temperature
F or C

Turbidity/

pH EC Sand (ppm)

Comments

1359 Yie | 26.70

Yo ¢pm

xr7| 27.00

1

Sl 272, 0%

Yyl X957

S0| 2770

Qav| 27.22

L7215

23| 27.25

94| 29 A1

\
J 921
(
|

Ax| 2729

(2]
M;D«MO

{erm iqut¢ SQMﬂfe
A0 Sa/D O Qefimendt.




11[30lr6 -

e FATT e 5q?¢9\°£3
comsTANT RATS , : i\v o level Feadin
Peduct 250" From tuble Lo qrowd level beudiu
Volume
Water Level Remoyed Temperature Turbidity/
Date Time (FTOC) (gal) pH EC For C Sand (ppm) Comments
Uzoloo 1 91306 | 22,29 | Yo épm
T 19us|arzn | T
940 | 27239
Qys | ax.28
9:sol 272.30
Les | 27.32
[000 | 272.33
{oios | A7.37
(o | 2737
[oits| 22:39
[010] 2739 )
[ (025} 27.3% Mean0 | Tested {iv Sandd (oone
| 10130 | 272.38 fo o inctc Test
I 10135 7.0
{040 | 22.4¢
10X | 27.42
/otyol 272.4¢
lo:S%| 272.43
[[ioe | 27.92
[1l0§7) 22,42
| _lreol 2243
| s | av.4r
| 20| 29.44
\ 10225 27,94 Mawo T cs fed L’ow Sand
Miz0] 27744 (werne pounvo)
35| 27.46 o Mheft fex 1
l:qe 271({5’
e | 27246
[iso] 2774y
st 22.¢7
(200} 27, y7
el 27,457 |
Lo | 22.%47 \
es] 7. |
(220 27.47 |
(] 29.472] | Posad | =576 For S mwn
[2:20] 272,47 ‘ I FlowrgsTRE A
(:37] 22.%7 (O M javte Tecr
[2i99] 27.49
gl 22.99] ]
1350l 27,4q] ]
(2:55°| 27.49] |



'[{{3.'5{00

. Pagc 3 of3
o ELL&F ] P -.,«Q ’\‘Hb/“ - @ro-rnc( leud rcadin
" cpisreess RATE TESTENE D duat 250" €7 9
Volume .
Water Level Removed Temperature Turbidity/
. Date Time (FTOC) (gal) pH EC For C Sand (ppm) Comments
Ufsofs | 13100 | 29«8 | 4o com
T {3eslagst | T
\ @i ] 29,5
[ (34| 28 J




WELL. DEVELOP NT RECORD

ComsTANT RAT 2 X - -
- TEs WELLPIEZOMETER ID AT~
SHEET of

PROJECT NAME: Mihop Fnid (oyprosecTro.: N 6R Y67 ~FF0 -0, 1 19 ~07- a0

LOCATION: DATE INSTALLED:
TOTAL DEPTH (FTOC) CASING DIAMETER
METHODS OF DEVELOPMENT
O swabbing [ Bailing O Pumping O Describe
Equipment decomtaminated prior to development O ves On~o
Describe

EQUIPMENT NUMBERS:

pH Meter ECMeter __ = Turbidity Meter Thermometer
CASING VOLUME INFORMATION:
Casing ID (inch) 1.0 1.5 2.0 22 3.0 40 4.3 5.0 6.0 1.0 8.0
Unit Casing Volume (A) (galft) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 t.5 2 2.6
PURGING INFORMATION: T ‘ ‘
Measured Well Depth (B) ft. c :
Measured Water Level Depth (C) _lzﬂ___ﬁ- 0"&"0" ) ROL’V
POU\A 69’6( Aavavos
Leogth of Static Water Colume (D) . = E
(B) (©) ELEVATION
K0 (FTOC)
D
Casing Water Volume (E) + S = gal :
(A) D) l Y
STATIC
Total Purge Volume = _ _(gal) ELEVATION
1 Y osen
n SEA
) . v
pedet 2.2.0 for qround [euel readtags EVEL
Volume
Water Level Removed Temperature | Turbidity/
Date Time (FTOC) (gal) pH EC F or C Sand (ppm) Comments
(2-02|9i17] 26.52 [/ISqpm

qu%| 24.90

34| i6.50

q ‘.lo 2 6 ' '*/q

qral| 26.6%

93| 26.55

1.2(] 26:5¢

q:126| A6 GO {




W e FATY

NS [ROF wdmas .
Fﬁfow ! JT‘(;’S-r— ¢ Eor G voend Jeoel €€ Paqe X2
s TA~T RAT < 2.2° -—o7-009
Co Pedoc [ A
Water Level R‘::\Zr:; Temperature | Turbidity/
Date Time (FTOC) (gal) pH EC ForC Sand (ppm) Comments
[1-076 93] 126.6§ | (<spm
9356 | 26.66 |-
gyt Rl
Q4 | 26.69
9.5t | 22,76
Q.50 | 20.75
jeiel | 22,79
1066 | 17.79 \
il | 2799 |
(o016 27.79 ‘ /10 minvthe Tt
o' 21} 22.79 Lor Sand no-send
[0x] 172,81
1030 22,71
j036| 27,%6
joyi| a72.7§
1046 | 22.%S
0.8 | 21.%0
1050 29.9\
[l.ol | 29.9(
[1n06] 27.9) Sank tesT ~pasand
(i1l 279!
!“{“’ 27!?&
et 272,99
['3e | 23.00
H: 31 ] %00
136 | 2F:0!
14l LYol
1146 P08
0§51 | as(o
'se| 28|l
12'0l] 28§
[2.06| 28, /%
ARy W
ile | 2332
A2l 28,28
[0 | 2928
(23] 28,27
[333¢] 2. 27
(234 A8.3
(2:9¢] 28.33
[51] 28.23
[X.S6| Ay.as”



-

IVSTfA-O’.'_‘ ARTE T

=T

E‘/\(((‘y‘c‘ M <t f(«c(o'hc\ — 0345 oYf
eLe &AT’X' . qulega-p?
Oedect 220" Bar qrovnd fcue( reading 2 ~57-00
: Water Level Ri:l:vn; Temperature |  Turbidity/ '
Date Time (FTOC) {gal) pH EC For C Sand (ppm) Comments
‘ (ro7-c0l 300 | 28 38 | /Sapm
T l3roe| 2. 40 | T _ Sand tes Tt no -Sand
[ ] AF. 40 ’
(6] 29 42 | |
(320 2343 |




WELL DEVELOPMENT RECQRD
Constunmt Ratc Testing o o OMETERID AT
32

SHEET _/___of
@ croo

PROJECT NAME: WTLOP - proJECTNO.: ) 62967 -980-096 pate _ 4//2af/0@
FRIOLEY B34 7 : ‘
LOCATION: MmN DATE INSTALLED:
TOTALDEPTH(FTOC)________ CASING DIAMETER
METHODS OF DEVELOPMENT *
(] Swabbing [ Bailing a Pumping a Dcscn"bc
Equipment decomtaminated prior to development - O vYes O ~o
Describe

EQUIPMENT NUMBERS: .
pH Meter ECMeter ______ = TurbidityMeter ______ Thermometer

CASING VOLUME INFORMATION:

Casing ID (inch) 1.0 LS 20 | 22 ] 30 4.0 4.3 50 | 60 10 [ 80
Unit Casing Volume (A)(galf) | 004 | 009 | o016 | 02 | 037 | oes | o35 1.0 Ls | 20 26
PURGING INFORMATION: - T A ‘
Measired Well Depth (B) k. T rrbal Re adina c

Measured Water Level Depth (C) R3.10 f. START OF Te3r

Less 255 to 7NW‘.(«(. P~
fr.

m

Length of Static Water Colume (D) - =

' . (B) © - ’ ELEVATION
KO (FTOO)

D
Casing Water Volume (E) + x = gal l
(A) (D) . '
STATIC ]
Towal Purge Volume =__________ (gal) ELEVATION .
: . I ' MEAN
SEA
¥ OCC(VC:(' a‘gs- { Fromm +0|6[C _cov\ qpounc( ((,uc( Mexsur ments LEVEL
: Volume .
Water Level Removed Temperature | Turbidity/
Date Time (FTOC) (gal) pH EC F or C Sand (ppm) Comments
J-¥a]8sa] 272.25 /00 6pm Llone paf<  [005 P
: N &‘*v‘
qeof 27.30 L SAwo ’“"pj‘m 5‘2'1.?,?&4(:"’
ow
90(| 2733 togocph FLow OROO TS FOG s
q:0n] 272,360 i
Gi03 | 2736|1096/ ‘ ' Adjst 40 100 6-PT
C"O'Z{ 27r.é0 ’
q:o)/ 27 Go l
906 | 2763
| 19:07] 2. 63
. \ Q08| 29.69 \2




< yf=aoe

Pagc X o-Pg

_ NIROP pFR1DEY

Lucl/ AT -G , _QO ( ( mewyvr meatg

: Dédoc—‘f 2SS " From 40 (< o c,roolr\c( cuel Mme«

Water Level R\:rlll:‘::‘l Temperature Turbidity/
Date Time (FTOC) (gal) pH EC For C Sand (ppm) Comments
13 19:08 | 29, 6¢ | 100 spm

AUd | 2713 | Frowlake
AYA | 22.722 | -
Q24 | 2.9z
9129 1’71?3\
239 | 29.%3
239 | 272.37
PYq| 29,82 |\
AY94| 272.59
QY] 272.90
M| 279 Mope | Vo SHND orSetim gund
losoY | 272,93 Lend
/004 | 27,43 (On1,n04CS pem test™
lox 14| 29,96
[0t14 ] 22.96
29| 2x.00
10:24] 2R .90
[0:34] 2.8 00
/2:39( 28.00
(654Y| 200 I
[004%] P00 I
1054 | 2800 |
ncs 2509 I NonE NO Sda d'or?’cﬁa,.@/
yoy | 2500 | Loend
[Lo% ] 2. 00 [ (O P rnefes Fon Fest
iy | 2809 | |
1ya | AR 09
294} A&¢o0
[1:28 ) 2§ . /0
W34l 23,70
39| 28, /0
WYY ] 28,71 \
149l 28.(2
syl 25%.23
<9 | 2,3 oMz | Ao SA~ND  oR
[y M A %23 S E TLmEMT  (Codn/o.
2.0 pn2 823 | | (o minetes ven fent
1209 | 28031 |
4] 28,€C
12291 28(C
12229 25.4¢
3yl 2845\




Ciagloo | F47‘3°‘03L¢fv
 Loell AT-9 kol RIS
Dedoct 255" From Table Lo C(row\c( [coel meusorcments
Volume
Water Level | - Removed Temperature |  Turbidity/
' Date Time (FTOC) (gal) pH EC ForC Sand (ppm) Comments
I391e| 13039 728,10 | Joogsm

RDyy Kassl
(2599 " 28,20
254 I 25 20
(259 2820 b

ate~ Volume mefer Stwt
End



WELL DEVELOPMENT RECORD

el AT-(0 ConsTANT RATE TESY  werupiezomeTer ID_AT-(0
}l~(05_~oo . SHEET__ [/ of _ 3
£T-00 &

PROJECT NaME: VTR 0P PROJECTNO.: A/ 62 H 6 7~ G 8D 099 pate.__ (05 00

Location: FRIDLEY /MM _ DATE INSTALLED:

TOTALDEPTH(FTOC)____ CASING DIAMETER

" METHODS QF DEVELOPMENT

O swabbing O Bailing O Pumping O Describe
Equipment decomtaminated prior to developmeant O ves O ~o
Describe
EQUIPMENT NUMBERS:
pH Meter ECMeter = Turbidity Meter Thermometer
CASING VOLUME INFORMATION:
Casing 1D (inch) 1.0 1.5 20 22 3.0 4.0 4.3 5.0 6.0 10 . 8.0
Unit Casing Volume (A) (gal/ft) 0.04 0.09 Q.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
PURGING INFORMATION: T ‘ ‘
Measured Well Depth (B) ft. c
Measured Water Level Depth (C) _ 2 7 ( ’ © fr 0{ "(‘/UT Q ' 7(
Aavava"™
Length of Static Water Colume (D) - = ft. E
(B) <) ELEVATION
H,0 (FTOC)
D
Casing Water Volume (E) + X = gal
(A) () I i '
STATIC
Total Purge Volume = . (gaD) ' : ELEVATION
: I ' MEAN
. . ' { ( SEA
Oedct 2- 75 1(06 qrovnd level Feadinas LEVEL
Volume .
Water Level Removed Temperature | Turbidity/
Date Time (FTOC) (gal) pH | EC F o C Sand (ppm) Comments

a-05 | J[:({ 5-3';0 3leem
T (i Si90

;3] 9.4
Hayy 4¥.00
[T | s0.60
Hib | 50,60
N2] S0.60
[is] 5070
(1.(1q] so .3o

/1;20 SAO ‘Olo V f {om g.&gm—\d “'CS T_No-SMﬂ



e bl

Vo G 1 %
|- og’oogm’f T
(oNSfRN

T

gsT

Dedect ATS ‘L

cdctngg

Date

Tume

Water Level
(FTOC)

Volume
Removed

(gal)

pH

EC

Temperature
ForC

Turbidity/
Sand (ppm)

A lecel
qwrouv\(lf @a-?,eao—pg

Comments

(A-0S-
p—

I35~

5162

3P
—

{l:30

ST

{

xid

T[.AY

{40

Sa.22

IR

S2ac

[{.sO

Yol

1SS

ga.0°

(300

gAY

R

Sl .6Y

(a0

Gl od

—]]
|

13US

L35

/;.')\O

S1.32

Sandftcst Vo Sand

/B3OS

S{3¢

(O At e

{).30

CNIPSS

Rosce Sompfen

[2:3¢

S1.35

Yo

5,34

[2.4S

S 143

(.30

S lso

s

Sl R

(300

S5

(3:08

$a.12

(3.9

S2 (4

3:4S

s2.1Y

{520

52204

Solv\o( Tes M~ Saund

x5

S2.32

o ngync e <t

13:30

S2.30

(335

52,42

[R:4o

Ta Y%

2:45

IR S

12.50

T2 oL

13:5s

53.62

14:600

Sd.bX

Y08

T2 62

1410

T2.69

Mg

§2.7Y

[4:20

5,74

Seand test - po gwbm[

[YU:2$

52 7Y

[0 M late \l“-'S'f-

14.30

s-724

1435

9A.- 7Y

14 40

S2.74

¢ 4~

SRS

1450

S2.77606




vell x1-1v )
omsTANT RATE TBT

\)\/o{‘oo {kdwf a\.7f'_.Farq¢owJ fewel rculr'ms paq(g 0f3

Volume
Water Level Removed Temperature Turbidity/
Date Time (FTOC) (gal) pH EC ForC Sand (ppm) Comments
12.-05-00 '

(455 | $2 26 [3160m

[ [$09 | $a. Yo (

051 sa.%9]  \

(s10| 52.54 )

T<et Oomle




WELL DEVELOPMENT RECORD

WELUPIEZOMETER ID AT-7
51‘:‘0 - Oraw c(ouh “+test SHEET [ of 3 '
: CT-002Y
PROJECT NAME:_MIRof PROJECTNO.: VG 2467 ~980 ~099¢ pate: /¢ /24 /00
gwIoo3d!

LOCATION: FRINLEY A/~ DATE INSTALLED:

TOTAL DEPTH (FTOC) CASING DIAMETER

METHODS QF DEVELOPMENT

O swabbing (3 Bailiag a Pumping O pescrive
Equipment decomtaminated prior to development a Yes OnNo
~ Describe

EQUIPMENT NUMBERS:

pH Meter ECMeter Turbidity Mf.‘“ccr Thermometer

CASING VOLUME INFORMATION:

Casing ID (inch) 1.0 1.5 2.0 22 3.0 4.0 4.3 5.0 6.0 10 8.0
Unit Casing Volume (A) (galify) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
PURGING INFORMATION: ) T ‘ ‘
Measured Well Depth (B) ft. c
Measured Water Level Depth (C) fr
. AYaYaw
Leagth of Static Water Colume (D) - = - ft. E
(B) © ELEVATION
H,0 (FTOC)
D
Casiag Water Volume (E) + x = gal
(A) (D) l '
STATIC A
Total Purge Volume = _(gaD) ELEVATION
, |
! b ﬁo\r ound { ( t BvE
OC Jvc,’(— 2.50 Frowm 4=tk (e er‘ g} Cuet M ecaduremontS LEVEL
Volume
Water Level Removed Temperature | Turbidity/
Date | Time (FTOC) (gal) pH | EC F o C Sand (ppm) Comments

{13-04(339 | 2$.90 20 6PM
13| 2S5 8 (

34| 25 ¥ : Nong VO <sanh)
B2 A6 SO CUTOENT T
343 | 26.20 STopb T CLASS
13q4| A6 45 ’

Bys| 26 (5

| 2@ .16

47| 2619

348 26 .19




el AT-7

- 29-

Q¢

Dedect 2i50" 4o brondicel

Page 2 o3

I-)at-e Time

Water Level
(FTOC)

Volume
Removed

(gal)

pH

EC

Temperature
ForC

Turbidity/
Sand (ppm)

Comments

11-29-0](3'49

6,17

30 G6pm

No Sanl

No Scnd meeiorabi

20.(7

1

/0 _rminett deg

] 3.594
(1@
\

216.20

(4094

,"{6-10

prvrec‘ (A.JCC‘(V‘<&M

no sigms ¢ Scund

1409

2¢:23

4«

R6.25

(449

A6.15”

1429

26 A5

(4:29

2625

(439

A6 A5~

1439

26.27

439 4o 44 +im ¢ Used

14:46

27225

Yo s8M

to_ calibeufe Qheo fo o 6.

\ ieys

2725

H06 ¢om
JOEL

({46

22.3¢

4

1447

-2.37

1447

|

22.37

1449

27 .35

Mo Sand

Mo _Semd  nmeasoralol-

1459

27.3%

O miinvte bt

(4.5

27.3%

({5

27.38

453

27.3%

| 1459

17.32

[ sy

2735

/ (500

_27.39

/ (6§

27.39

/ [S 0

a7 4o

/ (sHS

27,0

(§:20

272.4(

R7:42

/ Aiblg
[ (530

27:9¢

15:35

271.4Y

1S3 8 +o (39 4ime uSec(

138

25 .26

to_calibrgtc filow 4o Ygcem

\ ligaq

28.27

<Y Gom

\ (1§40

¥ 2¥

\ [isn

2.%.19

S S

LU0 Sand

Mo Sqnd /Y\C"a&vrqéfo.

(L2

28.30

(o ) nNfe fest Fime.

1§43

28.30

(S MY

2¥:30

e

2% 3o

€46

lg-v:',o

T

[S:47

A¥.30

e wer< O’\(\( quqé(i of
jn wedl AT-7 die fo e 323 ron to e ot (et Lo watee.
T-—&[“ '3 (041;' renm pr\ov/C/ﬂ{) chK PrcsSUrcl ‘f‘[vem(\/}or( /:'444'1‘-‘«(‘7 \"Ac,

p«m’g; ou\‘,our Cupab. /i Hes .

f"‘o.//o{,'b\cl YT P Lo S ’f“’\c.ﬂ‘/w\ﬂ



el AT-7 : -  Poge 303
ID(- ‘T‘?; §0"' To Gramel leuvcl |
cdve )

Volume
Water Level Removed Temperature | Turbidity/
.- Date | Time (FTOC) (gal) pH | EC For C | Sand(ppm) Comments
1-330q (S48 | 2833 | 4% gpm

T /5«8 | 28.35 [
ISl A¥ 3¢
(S5 2%.33
leog | 2833
[¢09] 28 .34
(9] 283¢
(e 4] A& 3%
2] M3k
(28| 28.3F w0 A | Vo Sand meagoerei<

(6:39] 26.36 [0 Pintc Hest
(635 28,37




WELL DEVELOPMENT RECORD

STEP TEST (wELC 418 weLUPIEZOMETERID AT -7
SHEET {____of _2

PROJECT NAME: VIK0# PROJECTNO.: MG 2467 -A7-D - 0595 DATE: [2— O 6— OO0
LOCATION: _ FRID LEY M A/ DATE INSTALLED: ‘

TOTALDEPTH(FTOC)_____ CASING DIAMETER
METHODS OF DEVELOPMENT
, O swabbing O Baiting [0 pumping [0 Describe
Equipment decomtaminated prior to development 0O ves Ow~o
Describe i
. EQUIPMENT NUMBERS:
pH Meter ECMeter __ _____ TurbidityMeter _____ Thermometer

CASING VOLUME INFORMATION:

Casing ID (inch) . . - 1.0 1.5 - 20 22 3.0 4.0 4.3 5.0 6.0 1.0 8.0
Unit Casing Volume (A) (gal/ft) 0.04 0.09 - 0.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
PURGING INFORMATION: ’ T A ‘
Measured Well Depth (B) . ft. C
. /
Mecasured Water Leve! Dépth (C) Q—I WA fr. 0‘ ‘{UV+) 7‘0 l)ru_‘{
fov qro ndie C e
Length of Static Water Cotume (D) - = ft. E
(B) © ‘ - ELEVATION
: H,0 (FTOC)
D
Casing Water Volume (E) + X = gal
(A) D) v
STATIC
Total Purge Volume = (gal) ELEVATION
% f ((edC ' MEAN
D<dect A-20 tor Groene 4 SEA
, LEVEL
/"\-c_{-(u- i\cqo(h«\c\ .((‘cu/-(' 33 § §F35
Volume :
Water Level | Removed Temperature | Turbidity/
Date Time (FTOC) (gal) pH EC F or C Sand (ppm) Comments

P06 | | 29.(( 1306fM
| lusel 2006 | T

\ 9:57 3a ,00 ’

UYL 32855 /

L1959 32190
| o100 23’.1’)
| |rowt] 25.00
lwoa] 29,00

(0:03] 2172.20 \
jo:io]  272.9% \




Loe vl AY-0

N L4 ] -G PP -099% < Tooxy

STEP TEST /\/_CKOO ERTOLEY 0(2,?(_& 0-“2
Volume
Water Level Removed Temperature Turbidity/
Date Time (FTOC) (gal) pH EC ForC Sand (ppm) Comments
{2-06-09 [ovr8 27.972 30 &4
T Juera | 29,93 |17 6pm
| lwael| 27.95 [ —
(0212 27,92
lo: 30| 27.92 Sand test no -Sand
(0'57] 27.92
(0] 272.9¢
{23 | 2% .00 )
(ag 120.96 |5,
(243 | ¥ /0 7
(30 2% 02 | ) STOP TEST _FIR RECoVAS

SO METER Rerdrt/

24q/9R°




PROJECT Name: _A/LROP

WELL DEVELOPMENT RECORD

BLW-J 03N eronry

WELUPIEZOMETERID _ ______ |
SHEET __[

of _%

PROJECTNO.: VO ¥C7- G¥D ~0955 pate: _//28/00
LOCATION: __ /X T - q DATE INSTALLED:
TOTAL DEPTH (FTOC) CASING DIAMETER
METHODS OF DEVELOPMENT
a Swabbing [ Bailing a Pumping [ Describe 5 ; EP - DQW Pown Té—sr
Equipment decomtaminated prior to development O ves Owo
Describe :
EQUIPMENT NUMBERS: . _
pH Meter EC Meter Turl;:idity Meter Thermometer
CASING VOLUME INFORMATION:
Casing ID (inch) R 1.0 1.5 20 22 3.0 4.0 4.3 5.0 6.0 10 8.0
) Unit Casing Volume (A) (galft) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 2.0 2.6
PURGING INFORMATION: . oatce fewel I 1
‘ el d ( 4
Measured Well Depth () Thi+iet! dgh & 3. [ T C
Measured Water Level Depth (C) TInitw | 3.0 O Cﬂf'/‘ to water
. avaval
Leagth of Static Water Colume {D) = fi. E
(B) © ELEVATION
HO (FTOC)
: D
Casing Water Volume (E) + x = gal
(A) D) l '
STATIC
Total Purge Volumne = (gal) ELEVATION
l ' MEAN
SEA
LEVEL
Volume
Water Level Removed Temperature { Turbidity/
Date | Time (FTOC) (gal) pH EC F or C Sand (ppm) Comments
1-2¥ 170:36] 2630 |70 6pm “0"sand | Cuvter  [eqn
— -1 —_—
[ 027] 2G.30
\ 10+ 3% 26 30
\ 10:39] 2633
[0242] 2(.3%
loq2] 20638
(043 2(3%
44| 26.40




Page ot 3

Volume
Water Level | Removed Temperature | Turbidity/
Date Time (FTOC) (gal) pH EC ForC Sand (ppm) - Comments

fo-2%00| 10:46 | 26 H2 70 &PM

[ liest ldeys | T

056 | 2647 |
Lol | 2¢.so [
([0 | 6.5
(e | 26,53
Li:(k ZGJS/
{fal | 2C. 56
[ Tuie] 20.5¢
- T3] 26060 '
(3| 2662 | WV o sand | Coeder Cfear

x| A2 96| (006/m

Vo luzalonee |

Lo | 2246

eyl | 272.46

{2 | A7 4%

[ L3 [ 29,48

L Lieqd 29,08

(| 272, ¢F
ide] 27,69
(2] 272.50
LYY | 272.50

syl 27501 ]

| leefl 2903 ]

.01 | 29,55

[2:07]| 27,57

(2442 1 272.§9

Q47 1272.59

[ 222 | 27,0

1290721 272. 6

1132 2761

12371 7272, & 0" sand Cafcm Clea—

(2:39] 2920 |25 epM

\ laar 29 37

1x%>129.3%

¢ | 2935 T
[
|

12:43 ] 29.40

y¢| 29 -4o

(4 129 4o

[246 | 19.43

———t—}

(2'-’1‘7 Zq.‘/s NV

{248 | 29,46 | Y




Water Level

Volume
Removed

Turbidity/
Time (FTOC) (gal) Sand (ppm) Comments
[2:4% | B | (25 6P
o | a9.4e | [
eyl 29 ke
300 29,51
20| 29.53 | |
(20| 29,82
(3451 29 54
(2:201 29.5%
(325 2%¢5”
3301 29.¢9 | |
(2:36 1 29, 6o O%end | (ogter Clear
4o | 29.60




WELL DEVELOPMENT RECORD

WELL/PIEZOMETER ID_A {-/O
SHEET__ ( _of_3

» ’ qas”
PROJECT NAME: /TR0 P PROJECTNO.: _ NV 6 2461 - GF D-%ate___/2—0 (-00
. {Too2Y
LOCATION: ERIODLEY MA/ DATE INSTALLED:
TOTAL DEPTH(FTOC) . CASING DIAMETER
METHODS OF DEVELOPMENT
' O swabbing O Baiting O Pumping O Describe
Equipment decomtaminated prior to development . O Yes Ow~o
Describe, .
EQUIPMENT NUMBERS: ,
pH Meter ECMeter_____ - Turbidity Meter : Thermometer
ING VOLUME INFORM N:
Casing ID (inch) ) 1.0 1.5° 20 22 3.0 4.0 4.3 5.0 6.0 10 8.0
Unit Casing Volume (A) (galft) 0.04 0.09 0.16 0.2 0.37 0.65 0.75 1.0 1.5 _ 20 2.6
PURGING INFORMATION: . T ‘ ‘
Measured Well Depth (B) ft. Cc
274 2097 4
Measured Water Leve! Depth (C) ¢ (N rowun
leve ( BSAYaY
Length of Static Water Colume (D) - = ft. E
(B) © ELEVATION
: H,0 (FTOC)
D
Casing Water Volume (E) + x = : gal .
(A) (D) l '
STATIC _
Total Purge Volume = _{(gaD) . ELEVATION
| ' MEAN
DCdVC/'f Q.?C'ﬁav O‘y\cur\o( /CU'C/ L!SEEAEL
Volume
Water Level Removed " | Temperature | Turbidity/
Date Time (FTOC) (gal) pH | EC F o C Sand (ppm) Comments

S et Faqge 2 ﬁor m caguircments



i2- ct-00 CTO ooy Page 2043
Luett AT-10 N-6rH6T7-98-0-0995

Nedoct 275! fFrom Tabl< ~pc.v- qrounJ leve (

Volume
Water Level Removed Temperature Turbidity/ .
Date Time (FTOC) (gal) pH EC For C Sand (ppm) Comments

12-01-04 {[e(8 2Y. 00 20 GeN Start QQSano( test

e———— S

uyal 37280 | (e Minte Ttest

120 ] Ho.p4

2] 4/.90

(22 42.00 i

[{-23) Y360

el Y4 .25

(2 Y 5

| el 4. 60

({217 94 §o

23| 45 (o Mo send Soand teotcomprte

1:33 1 4§20 VAZ B ()

:3% | 472,25

3| 47 .65

U4 { 42 .7%

3l 42,50

s | 2. 76

(2091 47. 76

{2.08 ‘{71 g0

(2231 47. %5

2. 8l 47.%§

1219] 49.93 |30 g pm wo st Sond teot

(Ar20] S Y2 | —7 Yo)minl e 4est

:all S2.73

(a:2] 53.92

23] 54.2¢ ‘

(24 S439

DA €4 . «4

1226 | 54 .7¢

221 S . 82

2228 | €5,10

2,23 gé\ 20

-'\—\\'

\ [ 2:35] c6.20

(243 $6 .43

12098 $6,42

253 $6.43

[2:<8| Sb.H6

{303| 6.48

13003 | S6.4%

[3:1] 56 .49

i3:43]| §6. 50

(304l 7.0 [H406Pm rNosawl]  Sand Test
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Date Time

Water Level
(FTOC)

Volume
Removed
(gal)

pH

EC

Temperature
For C

Turbidity/
Sand (ppm)

Comments

(2-ol(-n 1320

S8.32

Yogom

] 2824

S¢% N

3.1

59.96

3423

$%9¢

(3:24

0.5t

1225

ol.54

13126

%2 S3

12429

63 .66

DY

64.55

13-33

¢4.96

(3:13%

&S.03

'3

6y 33

343

AW Wi

(3.53

65,33

13,58

66.SY

iq.03

©©,90

4:0%

67.50

1413

©2.13

eIy

.21

Mo SArD

Somo( ‘(‘66'}'

149:19

@20




Appendix B5

Pump Test Data
Extraction Well AT-3A



_ ‘ WELL DRILLING FOR FOUR GENERATIONS
g’”’g" m,s s JARVIS STREET N, / ELK RIVER, MN 55330
" [ PHONE: (612) 427-6100 / FAX: (612) 427-0533

INCORPORATED

7 Augpst, 2001

BAY WEST INC,
FIVE EMPIRE DRIVE
ST PAUL, MINNESOTA 55103-1867

ATTN: . pamlWalz  (651)291-3491 OFFE
' (651) 291-0099 FAX

SUBJECT: NIROP AT-3A

RE: PUMP TEST
Dear Sir:
. E.H. RENNER & SONS, INC. recently completed the pump test on well AT-3A. 'The tollowing table
was produced:
TIME GFM WATER DRAW GALJ
LEVEL DOWN ¥1 DY COMMENTS

YW 0 271.375
Y05 245 81.250 53.875
910 24 £1.333 53.95% 4.54
9:11 225 78.000 50.625 BACK OFF 10%
%12 225 71.750 50.375
9:13 225 77.580 50.205
9:14 225 71.580 50.205
915 225 71.667 50.292 4417
9%:16 206 BACK OF¥ 1U%
922 206 73.000 45.625
9:27 206 66.580 39.208
9:30 206 66.416 39.041 5.28

93] 183 BACK OFF 10%
9:36 183 66.500 39.125
‘9:37 183 66.416 -39.041
9.39 183 66.416 39,41 4.69
END OF 1EST

An Fous! Opportunity Employsr

pB-/ca”
ca'd 6688 16C 1S9 ONI 1S3m Aud 9y:£1 1882-81-9NY .



‘lheawwmmmmdmmmvwcmmisﬁmmewencmmmm

‘The top of the screen is focated at 69,44 ‘I'he top 4.61t is stainiess stcel leader betore the screcn portion
begins tc 130ft IhcnSgpmp-mpamﬂxmﬂumﬂedbkalBSg;mtoobtﬂnaé‘mpmn;ﬂng
fevel. . 'Ihcpmmemﬁxetreanmembtﬂdhgwasﬂpd '

‘e tdh of the pump with a 691t puraping level is 182.57 feet AT 187GPM. ‘T'he voltage on the system
is 475 volts and the amps on the three legs iz even 2t 22.7 ampe. The calenlated horsepower ig 14.13 -
for the 15hp motor.

MmmomaemamepmpmexumeMMandmemommmng. Normal amps is
207, The pump is running 2t 22.7 amps, ‘Thie i yvunmine well into the service facter, Magmum
amps or overivad amps is 23.7 . Funioadptmxphgcapachy'mZZSgaﬁons_permhmm. It is oniy
pumping 187 gpm. ‘lheampkndshouldbelowerthanmllloadofm.?ampssincclhepunpisnolat

Unoemepmnpismdmitmnnmmmsmp7daysaweek. We have the tollowing
recornmendations: ‘ .

1. Urder out new pump and inotor tor delivery to the stripper buitding.

4 Change the new pump either when the old pum fails.
Or change the pump out immediately per contract.

Down time on the system would be only one day rather than two to three wecks, ‘

lhavelookedatmc(innuitbslincotpmnpmatchavyhasbeenusmgtbrmepastlOymwim,g.tat
succese. chaneimerusemclSOgallonperminuteseri&corchOgallonperminutemiw(bid
pump).

‘Yhe 150gpmpumpisa15hpmﬂtbutonlyhasanclhcwncyotb3%(bmkchorscpowcrotl3.6). Cost -
of this pump i& $386 more San the 230 gpm punp. The higher cost is dus to the seven stage design ve
the 4 siage design of the 230 gpm pump. TneBOSlSMpm:pisaisoaiS’hpmﬁuhmhasaiﬁgher
efticiency of 73% and a brake horse power of only 12.63.

Due to cost alone, 1 recommend changing the pump out on Al-sa with the 23U85150-4 model
pump. I recommond that you order the pump out ipnimediaiely bui it is the Navy choiv as
to when the pump js instalied.  The cost 10 change the pamp out will be kept firm for the Nawv for a
peaiod of iwo years,  1do noi ink Gris puunp will last out he sunsmer off 2001 :

vo/£a°d
6608 162 1S9 ONI 1S3M Aud St:£1 TeBc-aT-any



¥8°d Wi0L

Roger E. Renner, President
CERTLFIED Master Ground Water Contracwr
1.1, RENNER & SUNS, INC.

MINNESOTA LICENSE #7118

ta/vd°d 6688 162 1S9 ONI 1S3M Aud Sp:£1 18a2-81-9NY



Appendix C

Analytical Results



Appendix C1

Asbestos Analytical Data Summary



Asbestos Analytical Data Summary

Sample ID | J003471-1/NIROP | J003471-2/NIROP | J003471-3/NIROP | J003471-4/NIROP | J003471-6/NIROP J003471-6/NIROP
Lab ID 00-7292-01 00-7292-02 00-7292-03 00-7292-04 00-7292-05 00-7292-06
Asbestos Content by

Method 600/R-93/116C

None Detected

None Detected

None Detected

None Detected

None Detected

None Detected




Appendix C2

Lead Based Paint Analytical Data Summary



Lead Based Paint Analytical Data Summary

Sample 1D|J003471-7/NIROP| J003471-8/NIROP {J003471-9/NIROP
LabiD| 00-7291-01 00-7291-02 00-7291-03
Total Lead by Method 7420C | 0.11 % weight 0.12 % weight 0.16 % weight




Appendix C3

Sieve Analysis Data
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0 3 L o~ 100
0.001 0.01 0.1 . 1 10 500
SLOT SIZE IN MILLIMETERS
. LOCATION SOURCE .SAMPLE # |DEPTH/ELEV. MATERIAL DESCRIPTION
o| Frdley, MN ' AT7 2 19.5-21 f Beige silt to fine anp to submd gravel
(] o AT7 3 21-23 i Beige silt to fine ang to submd gravel, 7% > 3/8"
& AT7 4 23-25 11 Beige silt to fine ang to submded gravel. 5% > 3/8"
o AT 7 5 25-27 11 Beige silt to fine ang to submded pravel, 2% > 3/8
v AT 7 6 27-29 ft - Beige silt to fine ang to submded pravel
Project No. 001016-1 Cllent Roger Renner, EH. Renner & Sons, Elk River, MN Date 10-18-00

Particle Size Distribution Report
NIROP AT7

U.S. FILTER|
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< ATT7 i 10 35-3711 Beige silt to fine ane o submd gravel, 8% > 3/8"
v AT7 ' {1 37-38.5 ft Beiee silt to fine ang to subrnd gravel.
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Particle Size Distribution) Report U S FI LTE R
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10/23,2000 MON 16:26 FAX 651 638 3162 USF JOHNSON SCREENS

@005/028

Pogwect: NIROP AT7
) %4 ect Number:

001016-1

GRAIN. SIZE DISTRIBUTION TEST DATA

Client: Roger Renner,
Sons, Elk River,

MN

E.H. Renner &

Source: AT 7
Sample No.,: 2
Elev. ox Depth: 19.
Location: Fridley,
Description: Beige

Sample Data

5-21 ft
MN
silt to fine ang to subrnd gravel

SamplévLength (in./com.):

Mechanical Analysis Data

Initial
Dry sample and tare= 307.00-
Tare = 0.00
Dry sample weight = 307.00
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
retained finer .
# 4 7.00 97.7
¥ 6 14.00 95.4
# 8 22.00 92.8
F 12 35.00 8.6
# 16 58.00 81.1
0 96.00 68.7
30 156.00 49.2
# 40 2259.00 25.4
# 50 277.00 9.8
$# 70 290.00 5.5
#1007 29%6.00 ' 3.6
£ 200 301.00 2.0

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200

% COBBLES =
% FINES = 2.0

Dgs= 1.38
D3p= 0.46
CC= 0.9606 Cy=

% GRAVEL = % SAND

95.7

Dgo= 0.72 Dsgo= 0.6l
Dis= 0.35 Dj0= 0.30
2.3697

= U.S. FILTER




10-23/2000 MON 16:26 FAX 651 638 3162 USF JOHNSON SCREENS

@o008,028

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT7

Project Number: 001016-1 : Client: Roger Renner, E.H.
S Sons, Elk River,

MN

Renner & ‘

Sample Data

Source: AT 7
Sample No.: 3

Elev. or Depth: 21-23 ft Sample Length (in./am.):

Location: .
Description: Beige silt to fine ang to subrnd gravel, 7% > 3/8"

_ Mechanical Analysis Data

. . Initial
Dry sample and tare= 258.00
.Tare = 0.00

Dry sample weight = 258.00
:Tare for cumulative weight retained= .00

ks
b
5.

A

{Gravel/Sand basad on #4

A A S B el VT

1 Sieve Cumul. Wt. Percent

‘ : retained finer
# 4 17.00 93.4
# 6 26.00 89.9
# 8 38.00 85.3
# 12 51.00 80.2
# 16 71.00 12.5
# 20 102.00 60.5
# 30 - 145.00 43.8
# 40 192.00 25.6
# 50 231.00 10.5
# 70 '245.00 - 5.0

#7100 T T 250.00" 3.1 T
# 200 254.00 1.6

Fractional Components

-Sand/Fines based on #200

% COBBLES = % GRAVEL = $ SAND

91.8

"

% FINES = 1.6

‘Dgg= 2.31 Dgo= 0.84 Dggo= 0.68 ]

D3p= 0.46 Djs= 0.34 Djgo= 0.29

Ce= 0.8626 Cy= 2.8506

"/ U.S. FILTER



10-23,2000 MON 16:26 FAX 851 638 3162 USF JOHNSON SCREENS @o07/028
GRAIN SIZE DISTRIBUTION TEST DATA
PgAcct: NIROP AT7 | | o |
P ect Number: 001016-1 Client: Roger Renner, E.H. Renner &

" I

Sons, Elk River,

Sample Data

Source: AT 7

Sample No.: 4 o

Elev. or Depth: 23-25 ft : ' Sample Length (in./cm.):
Location: .

Description: Beige silt to fine ang to subrnded gravel, 3% > 3/8"

Mechanical Analysis Data

Initial
Dry sample and tare= 296.00
Tare = 0.00
Dry sample weight = 296.00
Tare for cumulative weight retained= .00
- Sieve Cumul. Wt. Percent
retained . finer
# 4 12.00 96.0
# 6 23.00 92.2
cow 8 39.00 86.8
- # 12 60.00 79.7
;g 16 97.00 67.2
.20 152.00 48.7
o o# 30 210.00 29.1
% 40 246.00 16.9
- # 50 270.00 8.8
so% 10 283.00 4.4
% 100 287.00 3.0 - T
so# 200 291.00 1.7

Fractional Components

Gravel/sand based on #4

‘Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 1.7

94.3

‘Dgg= 2.15 Dgo= 1.03 Dsgg= 0.87
D3g= 0.61 Dis= 0.40 Djp= 0.32
Co= 1.1392 Cy= 3.2151

"""""" : o oo ~ U.S. FILTER — 7 e



10-23-2000 MON 16:27 FAX 651 638 3162 USF JOHNSON SCREENS @008/028

GRAIN SIZE DISTRIBUTION TEST DATA

Prxoject: NIROP AT7 . , ,
Project Number: 001016-1 Client: Roger Renner, E.H. Renner & '
' Sons, Elk River, MN

Sample Data

Source: AT 7

Sample No.: 5 ,

Elev. or Depth: 25-27 ft Sample Length (in./cm.):
Location: o

Description: Beige silt to fine ang to subrnded gravel, 2% > 3/8"

. Mechanical Analysis Data

‘ Initial
Dry sample and tare= 327.00
Tare = 0.00
Dry sample weight = 327.00
‘Tare for cumulative weight retained= .00
:  Sieve Cumul. Wt. Percent
retained finer i
# 4 15.00 95.4
# € 25.00 92.4
# 8 37.00 88.7
# 12 ' 49.00 85.0
# 16 80.00 75.5 '
# 20 119.00 63.6 '
# 30 172.00 47.4 .
# 40 .227.00 30.6
# 50 279.00 o 14.7
# 70 309.00 5.5
# 100777 320.00 2% S
# 200 324.00 0.9

Fractional Componaents

:Gravel/Sand based on #4

‘Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 0.9

94.5

‘Dgs= 1.70 Dgo= 0.78 Dsgo= 0.63
D3p= 0.42 Dis= 0.30 Djpo= 0.26
Ce= 0.8693 Cyu= 3.0181

2
®

— - . : — - Ug.S. FILTER = : -




10-23/2000 MdN 16:27 FAX 651 638 3162 USF JOHNSON SCREENS

@008 028

_GRAIN SIZE DISTRIBUTION TEST DATA

rect: NIROP AT?
Project Number: 001016-1

Client:

Roger Renner,
Elk River,

Sons,

E.H. Renner &

Sample Data

Source: AT 7

Sample No.: 6

Elev. or Depth: 27-29 ft
Location:

Sample Length (in./cm.):

Description: Beige silt to fine ang to subrnded gravel

N

_myechanical Analysis Data

Initial
Dry sample and tare= 310.00
Tare = 0.00
Dry sample weight = 310.00
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
’ retained finer -
# 4 3.00 99.0
# 6. 7.00 97.7
# 8 12.00 96.1
F 12 25.00 91.9
16 41.00 86.8
. 20 74.00 76.1
o # 30 115.00 62.9
# 40 189.00 39.0
# 50 263.00 15.2
- # 70 294.00 5.2
¥ 100 301.00 2.9 Tt
#-200 306.00 1.3

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200

% COBBLES = % GRAVEL =
$ FINES = 1.3

Dgs= 1.10 Dgo= 0.57 Dgo= 0.43
D30= 0.38 Dis= 0.30 Di10= 0.26
Ce= 0.9496 Cy= 2.1595 '

% SAND

~ = yU.S. FILTER

—
-

97.7




10,23/2000 MON 16:27 FAX 651 638 3162 USF JOHNSON SCREENS : do10/028

4

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NTROP AT7 _ )
Project Number: 001016-1 Client: Rogcr Renner, E.H. Rcnner & '
Sons, Elk River, MN '

__Sample Data'

Source: AT 7

Sample No.: 7

Elev. or Depth: 29-31 ft Sample Length (in./ecm.):
Location: Fridley, MN ' ‘ :

Description: Beige silt to fine ang to subrnded gravel, 13 > 3/8"

Mechanical Analysis Data

Initial
Dry sample and tare= 217.00
Tare = 0.00
Dry sample weight = 217.00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
¥ 4 : 3.00 9R8.6
# 6 6.00 97.2
. # 8 11.00 94.9
# 12 17.00 92.2 _
# 16 29.00 86.6 .
# 20 49.00 77.4
# 30 81.00 62.7 .
# 40 120.00 44.7
# 50 4 159.00 26.7
# 70 188.00 13.4
£ 1007 202.00 6.9 )
& 200 210.00 3.2

Fractional Components

Gravel/Sand based on #4

Sand/Finas based on #200
. % COBBLES = % GRAVEL = % SAND
}% FINES = 3.2

95.4

‘Dgg= 1.10 Dgo= 0.57 Ds5Q= 0.47
- D3g= 0.32 Djs= 0.22 D30= 0.18
Ce= 0.9998 Cyg= 3.1223

U.S8. FILTER — : ———




10,2372000 MON 16:27 FAX 651 638 3162 USF JOHNSON SCREENS : @o11-028

GRAIN SIZE DISTRIBUTION TEST DATA

Pdaect: NIROP AT7Y
P ect Number: 001016-1 Client: Roger Renner, E.H. Renner &
: o Sons, Elk River, MN

Sample Data

Souxrce: AT 7

Sample No.: 8 _

Elev. or Depth: 31-33 ft : Sample Length (in./cm.):
Location: .

Description: Beige silt to fine ang to subrnd gravel

'Mechanical'Ana;ysig_Dafa

' ' Initial
Dry sample and tare= 168.00
Tare = 0.00
Dry sample weight = 168.00

;Tare for cumulative weight retained= .00

Sieve _ Cumul. Wt. Paercent
retained finexr -

# 4 4.00 97.6

# 6 7.00 95.8

# 8- ' 11.00 93.5

¢ # 12 17.00 89.9
L 16 29.00 82.7
bzo o 47.00 72.0
foo# 30 57.00 66.1
& 40 110.00 34.5
# 50 149.00 11.3

4 70 157.00 6.6

;. # 100 7 ' 163.00 - 3.0 ot

"4 200 ' 166.00 1.2

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = ' % GRAVEL = % SAND
% FINES = 1.2

96.4

Dgs= 1.28 Dgo= 0.55 Dyg= 0.49
D3p= 0.40 Dis= 0.33 Dj0= 0.29

g T 'l"-_—_._' U.S. FILTER —  — e T




10232000 MON 16:27 FAX 651 638 3162 USF JOHNSON SCREENS -@o12-028

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIRQOP AT7
Project Number: 001016-1 Client: Roger Renner, E.H. Renner & .
Sons, Elk River, MN

Sample Data

Source: AT 7

Sample No.: S

Elev. or Depth: 33-35 ft Sample Length (in./cm.):
Location: ' :

Description: Beige silt to fine ang to subrnd gravel, 2% > 3/8"

Mechanical Analysis Data

_ Initial
Dry sample and tare= 294.00
Tare = 0.00
Dry sample weight = 2%94.00
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
retained finer
$ 4 15.00 94,9
# 6 27.00 90.8
# 8 42.00 85.7
# 12 60.00 79.6
$# 16 90.00 69.4
$ 20 154.00 47.6 ()
# 30 214.00 27.2
# 40 ' 255.00 13.3
# 50 ©280.00 4.8
- % 70 288.00 2.0
100 T T N —————e
# 200 292.00 0.7

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

$ COBBLES = % GRAVEL = $ SAND
% FINES = 0.7

94.2

Dgg= 2.27. Dgo= 1.01 Dggo= 0.88
D3p= 0.63 Dis= 0.45 Djy0= 0.38
Ce= 1.0442 Cy= 2.6544

-7 U.S. FILTER -7




10/23-2000 MON 16:28 FAX 651 638 3162 USF JOHNSON SCREENS : @o13/028

GRAIN SIZE DISTRIBUTION TEST DATA

Pgmecct: NIROP AT7
P ect Number: 001016-1 Client: Roger Renner, E.H. Renner &
' ' Sons, Elk River, MN

Sample Data

Source: AT 7

Sample No.: 10

Elev. or Depth: 35-37 ft Sample Length (in./cm.):
Location: . _
Description: Beige silt to fine ang to subrnd gravel, 8% > 3/8"

. Mechanical Ana%gfis Qgﬁa

Initial
Dxy sample and tarxe= 262.00
Tare = 0.00
Dry sample weight = 262.00

Tare for cumulative weight retained= .00

Sieve Cunmul. Wt. Pexcent
retained finar
# 4 16.00 93.9
# 6 28.00 89.3
* 8 44.00 83.2
# 12 63.00 76.0
£ 16 93.00 64.5
: 0 137.00 47.7
» 30 175.00 33.2
fo#-40 213.00 18.7
# 50 242.00 7.6
# 70 253.00 3.4
STEIC0O T T T257.00 1.9 - T
4 200 260.00 0.8

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL
% FINES = 0.8

93.1

% SAND

Dgg= 2.59 Dgo= 1.07 Dsg= 0.89
D3p0= 0.56 Dis= 0.39 Djipo= 0.33
Co= 0.8686 Cup= 3.2518

e e LoTwmr D———= - y.S. FILTER ——— Tm —



10-23/2000 MON 16:28 FAX 651 638 3162 USF JOHNSON SCREENS @o14-/026

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT7 ' '
Project Number: 001016-1 Client: Roger Renner, E.H. Renner & .
: Sons, Elk River, MN

Sample Data

Source: AT 7

Sample No.: 11 - .

Elev. or Depth: 37-38.5 ft Sample Length (in./am.):
Location:

Description: Beige silt to fine ang to bubrnd gravel

Mechanical Analysis Data

Initial
Dry sample and tare= 291.00
Tare = 0.00
Dry sample weight = 291.00
Tare for cumulative weight retained= .00
. Sieve Cumul. Wt. Percent
retained finer
$# 4 2.00 99.3
# 6 6.00 97.9
# 8 12.00 95.9
# 12 18.00 93.8
# 16 32.00 89.0 ,
# 20 65.00 77.7
# 30 133.00 54.3 .
# 40 216.00 25.8
# 50 : - 267.00 8.3
# 70 285.00 2.1
# 100 289.00 0.7 Trtmm oo T
# 200 : 290.00 0.3

Fractional Components

Gravel/Sand based on #4

Sand/Fines basad on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 0.3

99.0

Dggs= 1.02 Dgo= 0.64 Dgo= 0.57
D3p= 0.45 Dj3s5= 0.36 Dj0= 0.32
Cg= 0.9931 Cu= 2.0478

— : 4 — == U.S. FILTER
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SLOT SIZE IN MILLIMETERS -
LOCATION SOURCE SAMPLE # |DEPTH/ELEV. MATERIAL DESCRIPTION
=] Fridicy. MN ATR 13 19.5-21 Beige silt to fine gravel, 2% > 3/8"
l ATS 14 21-23 [t Beigc silt to fine gravel, 6% > 3/8"
& ATS8 15 23-25 ft Beige sill to fine gravel, 3% > 3/8"
IS ATS8 16 25-27 ft _'Beige sill to fine gravel, 4% > 3/8"
W ATS8 17 27-29 ft Beige silt to fine gravel, 2% > 3/8"
Project No. 001016-2 Client Roger Renner, E.1. Renner & Sons, Elk River, MN Date 10-23-00

Particle Size Distribution Report
NIROP ATS

U.S. FILTER

‘SNIFYDS NOSNHOL dSi Z9T¢ 8¢9 TS9O Xvd 82:9T NOR 0002/€2/01 :
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‘ SLOT SIZE IN MILLIMETERS
" LOCATION SOURCE SAMPLE # |DEPTH/ELEV. MATERIAL DESCRIPTION
| Fridley, MN ATS 1B 29-31 i Beige silt to fine grave), 8% > 3/8"
= ATS8 2B 31-33 11 Beige silt to fine gravel, 1% > 3/8"
ATS 3b 33-34.5 @ Very fine sand (o gravel, 44% > 3/8"
G AT8 4B 34.5-36 f Fine sand (o gravel, 92% > 3/8"
7 ATS 5B 36-37.5 0 Very fine sand to {ine eravel, 9% > 3/8"
Project No. 001016-2 . Client Roger Renner, E.H, Renner & Sons, Elk River, MN Date 10-23-00

Particle Size Distribution Report
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16-23/2000 MON 16:29 FAX 651 638 3162 USF JOHNSON SCREENS : @o17-026

GRAIN SIZE DISTRIBUTION TEST DATA

P ct: NIROP ATS :
4 ect Number: 001016-2 © Client: Roger Renner, E.H. Renner &
Sons, Elk River, MN

Sample Data

Source: ATS

Sample No.: 13 ’

Elev. oxr Depth: 19.5-21 ft Sample Length (in./cm.):
Location: Fridley, MN . '

Description: Beige silt to fine gravel, 2% > 3/8"

Mechanical Ana;gsif_gigg

: Initial
Dry:sample and tare= 244.00
Tare = 0.00
Dry sample waight = 244.00
Tare for cumulative weight retained= .00
. Siava Cumul. Wt. Percent
retained finex -
# 4 6.00 97.5
4 6 10.00 95.9
4 8 17.00 93.0
# 12 26.00 89.3
. aal6 42.00 82.8
’0 65.00 73.4
# 30 97.00 60.3
# 40 ‘ 144,00 41.0
# 50 208.00 14.8
# 70 233.00 4.5
# 100 240.00 1.6
$# 200 241.00 1.2

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200 _

% COBBLES = % GRAVEL = % SAND = 96.3
% FINES = 1.2 ‘

Dgs= 1.31 Dgo= 0.60 Dsp= 0.49

D30= 0.37 Djis= 0.30 Dijp= 0.27
Ce= 0.848 Cuy= 2.2032

e U.S. FILTER - — T



102372000 MON 16:29 FAX 651 638 3162 USF JOHNSON SCREENS @018/028

_GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATS8
Project Number: 001016-2 Client: Roger Renner, E.H. Renner &‘
g Sons, Elk River, MN

—————

Sample Data

Source: ATS

Sample No.: 14

Elev. or Depth: 21-23 ft Sample Length (in./cm.):
Location: .

Description: Beige silt to fine gravel, 6% > 3/8"

Mechanical Analysis Data

Initial

Dry sample and tare= 331.00
- Tare = 0.00
.Dry sample weight = 331.00
: Tare for cumulative weight retained= .00
- sieve Cumul. Wt. Percent
ratained finer
# 4 27.00 91.8
# 6 38.00 88.5
# 8 50.00 84.9 .
# 12 68.00 79.5
7 16 98.00 70.4 '
4 20 147.00 55.6 ‘
£ 30 201.00 39.3
# 40 272.00 17.8
# 50 302.00 8.8
# 70 - 319.00 3.6
# 100 - 320.00 3.3
# 200 326.00 1.5

Fractional Components

.Gravel/Sand based on #4
"Sand/Fines based on #200

% COBBLES = '$ GRAVEL = § SAND = 90.3
% FINES = 1.5

Dgs= 2.38 Dgp= 0.93 Dsgg= 0.75
D30= 0.52 Dys= 0.40 Djig= 0.32
Ce= 0.8965 Cyu= 2.8943

U.S. FILTER - T — e




10-23,2000 MON 16:29 FAX 651 638 3162 USF JOHNSON SCREENS

@018-026

GRAIN SIZE DISTRIBUTION TEST DATA

P"ect: NTIROP ATS
P

ect Number: 001016-2 Client: Rogcr Renner, E.H. Renner &

Sons, Elk River,

MN

_“.§ample.Data

Source: ATS

Sample No.: 15 :

Elev. or Depth: 23-25 ft Sample Length (in./em.):
Location: : , :
Description: Beige silt to fine gravel, 3% > 3/8"

Mechanical Analysis Data

Initial
Dry sample and tare= 356.00
Tare = 0.00
Dry sample weight = 356.00
Tare for cumulative weight retained= .00
i Sieve Cumul. Wt.  Percent
retained finer
* 4 : 25.00 93.0
# 6 37.00 89.6
% 8 52.00 85.4
- # 12 69.00 80.6
- 16 95.00 73.3
éZO 143.00 59.8
ki 30 220.00 38.2
# 40 287.00 19.4
# 50 . 321.00 9.8
# 70 336.00 5.6
# 100 344.00 3.4
# 200 - 351.00 1.4

Fractional Components

. Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
$ FINES = 1.4 -

91.6

Dgs= 2.29 Dgo= 0.85 Dgo= 0.72
D3p= 0.52 Djg= 0.38 Djg= 0.30
Ce= 1.0625 Cy= 2.8113

—_—— ‘ U.S. FILTER




10-23/2000 MON 16:29 FAX 651 638 3162 USF JOHNSON SCREENS _ @020/028

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATS8 ‘
‘Project Number: 001016-2 , Client: Roger Renner, E.H. Renner &
' : Sons, Elk River, MN

Sample Data

Source: ATS &

Sample No.: 16 :

Elev. or Depth: 25-27 ft . Sample Length (in./em.):
Location:

Description: Beige silt to [ine gravel, 4% > 3/8"

Mechanical Analysis Data

. Initial
Dry sample and tare= 320.00
Tare = 0.00
Dry sample weight = 320.00
Tare for cumulative weight retained= .00
- Sieve Cumul. Wt. Percent
retained finer
7 4 8.00 97.5
7 6 16.00 95.0
# 8 33.00 89.7
# 12 50.00 84.4
C# 16 78.00 75.6 :
4 20 122.00 61.9 | @
# 30 179.00 44.1 4
# 40 233.00 27.2
# 50 264.00 17.5
- # 70 295.00 7.8
# 100 312.00 2.5
# 200 317.00 0.9

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = % SAND
% FINES = 0.9 )

96.6

Dgs= 1.76 Dgo= 0.82 Dgg= 0.67
D3p= 0.46 Dis= 0.27 Dijg= 0.23
Co= 1.1054 Cy= 3.5656

— _ — U.S. FILTER e -




10-2372000 MON 16:29 FAX 651 638 3162 USF JOHNSON SCREENS

@o021,026

GRAIN SIZE DISTRIBUTION TEST DATA

ect Number: 001016-2 ' Client: Roger Renner, E.Il. Renner &

Pdect: NIRCP ATS
Py

Sons, Elk River,

MN

Sample Data

Source: ATS

Samplae No.: 17

Elev. or Depth: 27-29 ft ' ' Sample Length (in./cm.):
Location: : :

Description: Beige silt to fine gravel, 2% > 3/8"

~ Mechanical Analysis Data

Initial
Dry sample and tare= 126.00
Tare = 0.00
Dry sample weight = 126.00
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Parcent
retained finexr
¥ 4 2.00 88.4
# 6 4.00 96.8
# 8 9.00 92.9
# 12 19.00 84.9
2 16 32.00 - 74.6
20 51.00 59.5
30 : 72.00 42.9
# 40 ' 101.00 19.8
# 50 116.00 7.9
# 70 122.00 3.2
# 100 ' 123.00 2.4
# 200 124.00 1.6

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND = 96.8
% FINES = 1.6

Dgs= 1.71 Dgp= 0.86 Dgg= 0.69
D30= 0.50 Djgs= 0.38 Dj0= 0.33

- U.S. FILTER ——————— . -




10/23,2000 MON 16:30 FAX 651 638 3162 USF JOHNSON SCREENS | ) 022,028

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATSB , : '
Project Number: 001016-2 Client: Roger Renner, E.H. Renner & .
Sons, Elk River, MN

Sample Data

Source: ATS

Sample No.: 1B

Elev. or Depth: 29-31 ft Sample Length (in./cm.):
Location: Fridley, MN

Description: Beige silt to fine gravel, 8% > 3/8"

Mechanical Analysis Data

Initial
Dry sample and tare= 350.00
Tare = 0.00.
Dry sample weight = 350.00
Tare for cumulative weight retained= .00
© Sieve - Cumul. Wt. Percent
7 retained finer
7 4 338.00 88.9
# 6 63.00 82.0
“# 8 85.00 72.9
# 12 126.00 64.0
# 16 ' 167.00 52.3
4 20 215.00 38.6 .
# 30 261.00 25.14 : :
# 40 290.00 17.1
# 50 316.00 9.7
# 70 331.00 5.4
_# 100 339.00 3.1
# 200 345.00 1.4

Fractional Components

Gravel/Sand basaed on #4

Sand/Fines based on #200

% COBBLES = ) % GRAVEL = % SAND
% FINES = 1.4

87.5

Dgs= 3.86 Dgp= 1.48 Dgo= 1.11
D3g= 0.69 Dig= 0.39 Dj0= 0.31
Ceo= 1.0444 Cy= 4.8571

------ . _ ‘ - U.S. FILTER - . - S T—




10/23/2000 MON 16:30 FAX 651 638 3162 USF JOHNSON SCREENS @023/028

GRAIN SIZE DISTRIBUTION TEST DATA

Pasject: NIROP ATS
ject Number: 001016-2 ‘ Client: Roger Renner, E.H. Renner ¢
Sons, Elk River, MN

Sample Data

Source: ATS8

Sample No.: 2B '

Elev. or Depth: 31-33 ft ' : Sample Length (in./cm.):
Location:

Description: Beige silt to fine gravel, 1% > 3/8"

Mechanical Ana}xgif.Pata

Initial
Dry sample and tare= 330.00
Tare = 0.00
Dry sample weight = 330.00

‘Taxa for cumulative weight retained= .00

Siaevae Cumul. Wt. Paercent
: retained finar
# 4 6.00 g88.2
# 6 15.00 95.5
# 8 27.00 91.8
% 12 41.00 87.6
# 16 _ 63.00 80.9
20 97.00 70.6
30 155.00 53.0
# 40 219.00 33.6
$# 50 284.00 13.9
£ 70 313.00 5.2
# 100 321.00 2.7
# 200 326.00 1.2

Fractional Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = % SAND
% FINES = 1.2

97.0

Dgs= 1.44 Dgo= 0.68 Dgg= 0.57
D3p= 0.40 Di1s= 0.31 Djo= 0.27
Ce= 0.8736 Cy= 2.5368

ST T —_— — U.S. FILTER _ L. —  T———=



102372000 MON 16:30 FAX 651 638 3162 USF JOHNSON SCREENS @024/028

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATS8
Project Number: 001016-2 Client: Roger Renner, E.H. Renner & ‘
Sons, Elk River, MN

_Sample Data

Scurce: ATS

Sampla No.: 3b :
Elev. or Depth: 33-34.5 ft . Sample Length (in./cm.):
Location:

Description: Very fine sand to gravel, 44% > 3/8"

gaghggipal Analysis Data

Initial
Dry sample and tare= 113.00
Tare = 0.00
Dry sample weight = 113.00
Tare for cumulative weight retained= .00
- Sieve Cumul. Wt. Percent
o retained finer
# 4 10.00 91.2
# 6 16.00 85.8
# 8 27.00 76.1
$ 12 41.00 63.7
# 16 57.00 49.6
# 20 73.00 35.4 ’
# 30 86.00 23.9
# 40 96.00 15.0
# 50 104.00 8.0
7 70 108.00 4.4
# 100 110.00 2.7
# 200 112.00 0.9

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 0.9 -

90.3

Dgs= 3.23 Dgg= 1.54 Dgo= 1.19
D3p= 0.73 D3is= 0.43 Djo= 0.34
Co= 1.0335 Cyu= 4.5711

T — " U.S. FILTER I iy




10723/2000 MON 16:30 FAX 651 638 3162 USF JOHNSON SCREENS @o025-026
B GRAIN SIZE DISTRIBUTION TEST DATA
ject: NIROP ATS
ject Number: 0010 Client: Roger Renner, E.Il. Renner &

l16-2

Sons, Elk River, MN

‘Sample Data

Source: ATS
Sample No.: 4B

Elev. or Depth: 34.5-36 ft

Location:

Sample Length (in./em.):

Description: Fine sand to gravel, 92% > 3/8"

Mechanical Ang}xfigﬂData

Dry sample and tara=
.Tare
-Dxry sample waight

Initial
11.00

0.00

11.00
~Tare for cumulative weight raetained= .00

¢ Sieve Cumnl, Wt. Parcent
: retained finexr .
% 4 6.00 45.5
Lt 6 6.00 45.5
o# 8 7.00 3J6.4
o # 12 7.00 36.4
s # 16 8.00 27.3
;;;.20 8.00 27.3
& 30 5.00 18.2
L% 40 10.00 9.1
- # 50 10.00 9.1

# 70 11.00 0.0

# 100 11.00 0.0

# 200 11.00 0.0

Fractional Components .
"Gravel/Sand based on #4
'Sand/Fines based on 1200
% COBBLES = % GRAVEL = % SAND = 45.5

U.S. FILTER —



10/23,2000 MON 16:30 FAX 651 638 3182 USF JOHNSON SCREENS

@o26/028

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATS
Project Number: 001016-2

Client: Roger Renner, E.H. Renner & ‘

¥ FINES = 0.7
Dgs= 3.07 Dgg= 1.00 Dgp= 0.69

D3p= 0.43 Dis= 0.32 Djo= 0.28
Ce= 0.6815 Cyu= 3.5982

. meen s —-- U.S. FILTER

Sons, Elk River, MN
. _Sample Data
Source: ATS
Sample No.: 5B
Elev. or Depth: 36-37.5 ft Sample Length (in./cm.):
Location:
Description: Very fine sand to fine gravel, 9% > 3/8"
Mechanical Analysis Data
Initial

Dry sample and tare= 149.00
Tare = 0.00
Dry sample weight = 149.00
Tare for cumulative weight retained= .00

Sieve - Cumul. Wt. Percent

: retained finer -

- # 4 , 11.00 92.6

# 6 o 20.00 86.6

# 8 30.00 79.9

# 12 40.00 73.2

r 16 53.00 64.4

# 20 66.00 55.7 .

# 30 82.00 45.0

# 40 106.00 28.9

# 50 130.00 12.8

# 70 144.00 3.4

# 100 147.00 1.3

# 200 , 148.00 0.7

Fractlonal Components

Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = $ SAND = 91.9
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Particle Size Distribution Report
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LOCATION SOURCE SAMPLE # |DEPTH/ELEV, MATERIAL DESCRIPTION
c| FRIDLEY,MN 3A__ |36.5 38,5 FT. SILT TO FINE GRAVEL.
ol FRIDLEY, MN, 4A  |38.540.5SFT. SILT TO FINE GRAVEL.
al FRIDLEY,MN. SA___ |40.5 42.5 FT. SILT TO FINE GRAVEL.
o[ FRIDLEY,MN. 6A 425445 FT SILT TO FINE GRAVEL.
Project No. 001019-2 Client E.H RENNER & SONS Date 10/24/00

Particle Size Distribution Report
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SLOT SIZE IN MILLIMETERS
. LOCATION 'SOURCE SAMPLE # |DEPTH/ELEV. MATERIAL DESCRIPTION
0| FRIDLEY,MN, 6B 144.5 46.5 FT. SILT TO FINE GRAVEL.
| FRIDLEY,MN. SA 46.5 48.5 FT. SILT TO FINE GRAVEL.
4l FRIDLEY,MN, 13A - 156.5 58.5 FT. SILT TO FINE GRAVEL.
o FRIDLEY,MN. 13C ' 6062FT. SILT TO FINE GRAVEL.
9| FRIDLEY MN. 14C - 58.5 GO FT. SILT TO FINE GRAVEL.
Client E.H RENNER & SONS Date 10/24/00

Particle Size Distribution Report
NIROP ATY

U.S. FILTER

$20/500

SNIJYOS NOSNHOf dSi ¢9TC 8¢9 1S9 XVd SF:2T Q3IM 0002/62/0T
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SLOT SIZE IN MILLIMETERS
LOCATION SOURCE SAMPLE # [DEPTH/ELEV. MATERIAL DESCRIPTION
O| FRIDLEY,MN, 14D 62 64FT. SILT TO FINE GRAVEL.
Project No. 001019-2 Client E.H RENNER & SONS Date 10/24/00

Particle Size Distribution Report

NIROP ATY

U.S. FILTER

@

St:2T d3M 0002/52/0T

SNIJIYOS NOSNHO[ JSi ¢9T¢ 8€9 .TS% XVd

$20/900()



10-25-2000 WED 12:46 FAX 651 638 3162 USF JOHNSON SCREENS o @o07,025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT9

iject Number: 001019-2 Client: E.H RENNER & SONS
Sample Data

Source:

Sample No.: 2A

Elev. or Depth: 34.5 36.5 FT. Sample Length (in./cm.):

Location: FRIDLEY,MN
Dascription: SILT TO FINE GRAVEL.

‘Mechanical Analysis Data

Initial
Dry sample and tare= 271.00
Tare = 0.00
Dry sample weight = 271.00
Tara for cumulative weight xetained= ,00
Sievae Cumul. Wt. Percent
. retained finer
- # 4 4.00 98.5
t o6 6.00 97.8
+ 8 15.00 94.5
# 12 24.00 91.1
# 16 39.00 85.6
# 20 69.00 74.5
~# 30 221.00 ‘ 18.5
40 253.00 6.6
50 _ 263.00 3.0
$# 70 267.00 1.5
# 100 268.00 1.1
% 200 269.00 0.7

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200 :

$ COBBLES = % GRAVEL = $ SAND
% FINES = 0.7

97.8

Dgs= 1.03 Dgo= 0.77 Dso= 0.73
D3p= 0.65 Djis= 0.55 Dq9= 0.48
[ Co= 1.1389 Cy= 1.5955

S s - U.S. FILTER -



102572000 WED 12:46 FAX 651 638 3162 USF JOHNSON SCREENS

@008/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATO : |
Project Number: 001019-2 Client: E.H RENNER & SONS

@

Sample Data

Souzxce:
~Sample No.: 3A
Elev. or Depth: 36.5 38. 5 FT. Sample Length (in./cm.):

Location: FRIDLEY, MN
Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

) Initial

Dry sample and tare= 310.00

Tare = 0.00

Dry sample weight = 310.00

‘ Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
. retained finer

# 4 10.00 96.8
# 6 16.00 94.8 .
# 8 26.00 91.6
$ 12 45.00 85.5
# 16 77.00 75.2
# 20 125.00 59.7
# 30 181.00 38.4
% 40 253.00 18.4
# 50 283.00 8.7
# 70 297.00 4.2
# 100 300.00 3.2
# 200 347.00 0.0

-— - -

Fractional Components

. Gravel/Sand based on #4
Sand/Fines based on #200
% COBBLES = % GRAVEL = % SAND

86.8

-Dgg= 1.66 Dgo= 0.85 Dgp= 0.72
D3p= 0.53 Dis= 0.39 Djio= 0.32
Ce= 1.007 Cy= 2.6584

il — — —77- U.S. FILTER -




102572000 WED 12:46 FAX 651 638 3162 USF JOHNSON SCREENS

@oo09/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT9

%)ject Number: 001019-2 Client: E.H RENNER & SONS
Sample Data -

Source: '

Sample No.: 4A '

Elev. or Depth: 38.5 40.5 FT. Sample Length (in./cm.):

Location: FRIDLEY, MN.
Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

Initial
Dry sample and tare= 358.00
Tarae ] 0.00
Dry sample weight = 358.00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
- # 4 ’ 8.00 97.8
4 6 14.00 96.1
# 8 33.00 - 90.8
# 12 49.00 86.3
7 16 72.00 79.9
# 20 ' 114.00 68.2
.. # 30 191.00 46.7
i 40 . 274.00 23.5
o 50 316.00 11.7
U # 70 335.00 6.4
# 100 343.00 4.2
# 200 _ 347.00 3.1

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = $ SAND
% FINES = 3.1

94.7

Dgs= 1.55 Dgo= 0.73 Dgg= 0.63
D3p= 0.47 Di5= 0.34 Di10= 0.27
Co= 1.1164 Cyu= 2.6671

U.S. FILTER — - —=-— " -




10/25/2000 WED 12:46 FAX 651 638 3162 USF JOHNSON SCREENS ' @Go10-025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATS
Project Numbex: 001019-2 _ Client: E.H RENNER & SONS

Y

Sample Data

Source:
Sample No.: 5A
Elev. or Depth: 40.5 42.5 FT. Sample Length (in./cm.):

Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Machanical Analysis Data

Initial
Dry sample and tare= 311.00
Tare = 0.00
Dry sample weight = 311.00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
# 4 30.00 %0.4
£ 6 51.00 83.6
# 8 77.00 75.2
. # 12 107.00 65.6
# 16 148.00 52.4
# 20 1981.00 38.6
- # 30 234.00 24.8 '
# 40 268.00 13.8
# 50 290.00 6.8 .
~# 70 302.00 2.9 : :
# 100 307.00 1.3
. # 200 308.00 1.0

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND = 89.4
"% FINES = 1.0 .

Dgs= 3.58 Dgo= 1.44 Dso= 1l.11
D3p= 0.69 Dis= 0.44 Dj0= 0.36
Ce= 0.9115 Cu= 4.0001

T - - U.S. FILTER -




10/2572000 WED 12:46 FAX 651 638 3162 USF JOHNSON SCREENS

@o11/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT9

f‘ject Number: 001019-2 Client: E.H RENNER & SONS
Sample Data

Source: ,

Sampla No.: 6A

Elev. or Depth: 42.5 44.5 FT '~ Sample Length (in./cm.):

Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

Initial
Dry sample and tares= 255.00
Tare = 0.00
Dry sample weight = 255.00
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Perceaent
retained finer
# 4 13.00 94.9
# 6 19.00 92.6
$# 8 31.00 87.8
# 12 43.00 83.1
# 16 62.00 75.7
# 20 90.00 64.7
s # 30 131.00 48.6
L 40 . 183.00 28.2
& 50 223.00 12,6
S # 70 243.00 4.7
# 100 252.00 1.2
0.4

# 200 254.00

Fractional Components

-~

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = . % SAND
% FINES = 0.4

94.5

Dgs= 1.93 Dgog= 0.76 Dgg= 0.62
D30= 0.44 Dis= 0.32 Djyo= 0.27
Ce= 0.8241 Cy= 2.7598

. T " ULS. FILTER




10/25/2000 WED 12:47 FAX 651 638 3162 USF JOHNSON SCREENS

@o012/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATS ’ :
Project Number: 001019-2 Client: E.H RENNER & SONS

o

Sample Data

Source:
Sample No.: 6B :
Elev. or Depth: 44.5 46.5 FT. Sample Length (in./cm.):

Location: FRIDLEY, MN.
Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

Initial
Dry sample and tare= 170.00
Tare = 0.00
Dry sample weight = 170.00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
# 4 25.00 85.3
# 6 32.00 81.2
# 8 40.00 76.5
# 12 49.00 71.2
# 16 56.00 67.1
$# 20 63.00 62.9
# 30 67.00 60.6
# 40 80.00 52.9
# 50 82.00 45.9
# 70 106.00 37.7
# 100 119.00 30.0
# 200 140.00 17.7

cmm——— =

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200 : :

% COBBLES = $ GRAVEL = $ SAND = 67.6
% FINES = 17.7

Dgs= 4.63 Dgo= 0.58 Dgo= 0.37
D30= 0.15

U.S. FILTER S —



1072572000 WED 12:47 FAX 651 638 3162 USF JOHNSON SCREENS

1d013/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP ATY

Pioject Numbexr: 001019-2 Client: E.H RENNER & SONS
Sample Data

Source:

Sample No.: 8A '

Elev. or Depth: 46.5 48.5 FT. Sample Length (in./cm.):

Location: FRIDLEY, MN.
Description: SILT TO FINE GRAVEL.

Mechanical Rnalysis Data

_ ' Initial
Dry sample and tare= 308.00
Tare = 0.00
Dry sample weight = 308.00
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
. retained finer
r 4 53.00 82.8
# 6 65.00 78.9
# 8 87.00 71.8
# 12 108.00 64.9
# 16 143.00 53.6
# 20 194.00 37.0
# 30 244.00 : 20.8
40 277.00 10.1
50 . 295.00 1.2
# 70 302.00 2.0
# 100 306.00 0.7
# 200 307.00 0.3

Fractional Components

. Gravel/Sand based on #4

‘Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND = 82.5
% FINES = 0.3




10,25-2000 WED 12:47 FAX 651 638 3162 USF JOHNSON SCREENS

@o14/025

. GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT9
Project Number: 001019%9-2 Client: E.H RENNER & SONS

Sample Data

@

Source:
Sampla No.: 13Aa :
Elev. or Depth: 56.5 58.5 FT. Sample Length (in./em.):

Location: FRIDLEY,MN.
-Description: SILT TO EINE GRAVEL.

Mechanical Analysis Data

Initial
Dry sample and tare= 232.00
Tare = 0.00
Dry sample weight = 232.00.

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
" retained finer
$ 4 0.00 100.0
4 6 . 0.00 100.0
# 8 2.00 939.1
# 12 3.00 98.7
# 16 7.00 97.0
$# 20 _ 16.00 83.1
# 30 38.00 83.6
# 40 81.00 60.8
# 50 158.00 31.9
# 70 204.00 12.1
# 100 224.00 3.5
$ 200 231.00 0.4

——— e

{

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 0.4

99.6

Dgs= 0.62 Dgog= 0.42 Dsg= 0.37
D3p= 0.29 D3s= 0.23 Djo= 0.20
Ce= 1.0248 Cy= 2.1256

-— U.S. FILTER




10/25/2000 WED 12:47 FAX 651 638 3162 USF JOHNSON SCREENS

@o15/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT9

ioject Number: 001013-2 . Clieat: E.H RENNER & SONS
Sample Data

Source:

Sample No.: 14C

Elev. ox Depth: 58.5 60 FT. : Sample Length (in./cm.):

Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

e A o 4 e e e e Ss & s e S —— e g

Initial
Dry sample and tare= 118.00
Tare = 0.00
Dry sample weight = 118.00
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
retained finer
# 4 107.00 9.3
# 6 109.00 7.6
# 8 : 111.00 5.9
# 12 113.00 4.2
# 16 115.00 2.5
7 20 116.00 1.7
# 30 117.00 0.9
40 118.00 0.0
50 118:.0G0 0.0
# 70 118.00 0.0
# 100 118.00 0.0
# 200 118.00 0.0

————

Fractiggii Components

Gravel/Sand based on #4
Sand/Fines basaed on #200
% COBBLES = % GRAVEL = % SAND = 9.3

—= " y.S. FILTER — =



1U/725/200U0 WED 12:47 FAX 651 638 3162 USF JOHNSON SCREENS

do16,025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT9
Project Number: 001019-2 Client: E.H RENNER & SONS

Sample Data

o

Source:
Sample No.: 13C
Elev. or Depth: 60 62 FT. Sample Length (in./am.):

Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

Initial
Dry sample and tare= 232.00
Tare = 0.00
Dry sample weight = 232.00
Tare for cumulative weight retained= .00
Sieve Cumul., Wt. Percent
retained finez
# 4 13,00 94.4
# 6 17.00 92.7
# 8 28.00 87.9
# 12 40.00 82.8
# 16 62.00 73.3
# 20, 94.00 59.5
- # 30 136.00 41.4
# 40 177.00° 23.7
- # 50 207.00 10.8
# 70 219.00 5.6
# 100 226.00 2.6
# 200 229.00 1.3

Fracticnal Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = $ SAND
% FINES = 1.3

93.1

Dgs= 1.94 Dgo= 0.86 Dgo= 0.70
D3p= 0.48 Djis= 0.34 Di10= 0.29
Ce= 0.9386 Cyu= 2.9631

L — - U.S. FILTER ———— ==




10,2572000 WED 12:47 FAX 651 638 3162 USF JOHNSON SCREENS

@017,025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT9

Piiject Number: 001019-2 ’ Client: E.H RENNER & SONS
Sample Data

Source:

Sample No.: 14D

Elev. or Depth: 62 64FT. : Sample Length (in./cm.):

Location: FRIDLEY,MN.
Description: SILT TO FINE GRAVEL,

Mechanical Analysis Data

Initial
Dry sample and tara= 329.00
Tare = 0.00
Dry sample weight = 329.00

Tara for cumulative weight rxetained= .00

Sieva Cumul. Wt. Percent
. ratained finer
# 4 98.00 70.2
$# 6 128.00 61.1
# 8 160.00 51.4
# 12 181.00 45.0
# 16 209.00 36.5
# 20 236.00 28.3
# 30 264.00 19.8

40 289.00 12.2

50 306.00 7.0

% 70 314.00 4.6
# 100 320.00 2.7
# 200 325.00 1.2

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 1.2 :

69.0

U.S. FILTER




Particle Size Distribution Report
NIROP AT10
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SLOT SIZE IN MILLIMETERS
LOCATION SOURCE SAMPLE # [DEPTHELEV. MATERIAL DESCRIPTION
0| FRIDLEY MN. NIROP AT10 2C 67 69 FT. SILT TO FINE GRAVEL.
Z| FRIDLEY,MN. NIRCP ATLO 2D 69 71 FT. SILT TO FINE GRAVEL,
4| FRIDLEY,MN, NIROP ATI0 1C | 65 67 F1.. SILT TO FINE GRAVEL.
[

Project No. 0010190-3 Client E1l. RENNER & SONS Date 10/24/00

U.S. FILTER|
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Particle Size Distribution Report
NIROP AT10
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SLOT SIZE IN MILLIMETERS
LOCATION SOURCE SAMPLE # |DEPTH/ELEV. MATERIAL DESCRIPTION
©| FRIDLEY,MN. NIROP ATIO 3C 71 73 FT. SILT TO FINE GRAVEL.
0| FRIDLEY,MN. NIROP ATI0 15C 75 77 FT. SILT TO FINE GRAVEL.
»| FRIDLEY,MN. NIROP AT10 16C 77 79 FT. SILT TO FINE GRAVEL.
Profect No. 0010190-3 Client E.H. RENNER & SONS ' Date 10/24/00

U.S. FILTER
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10,25/2000 WED 12:48 FAX 651 638 3162 USF JOHNSON SCREENS @o20/025

(_;iA_:—EN SIZE DISTRIBUTION TEST DATA

Prxoject: NIROP AT10
Project Number: 0010190-3 Client: E.H. RENNER & SONS

Sa_:g_ple Data .

—_— —

Sourca: NIROP AT10

Sample No.: 7C

Elev. or Depth: 65 67 FT. Sample Length (in./cm.):
Location: FRIDLEY,MN. -

Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

: Initial

Dry sample and tares= 328.00

Tare = 0.00

Dry sample weight = 328.00

Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent

retained finer

# 4 13.00 96.0
# 6 20.00 93.9
# 8 29.00 91.2
# 12 338.00 88.1
# 16 54.00 83.5
# 20 77.00 76.5
# 30 110.00 66.5
# 40 168.00 48.8
£ 50 255.00 22.3 o
# 70 300.00 8.5
# 100 314.00 . 4.3
# 200 322.00 1.8

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 1.8

1 94.2

Dgs= 1.30 Dgo= 0.51 Dgo= 0.43
D30= 0.33 D3isg= 0.26 Djpo= 0.22
Ce= 0.9692 Cy= 2.2925

P ————— P ———— - U.S5. FILTER -



10/25,2000 WED 12:48 FAX 651 638 3162 USF JUHNSON SCREENS

h021/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT1O0 _ .
Project Number: 00101390-3 Client: E.H. RENNER & SONS

— e

Sample Data

Source: NIROP AT10

Sample Na.: 2C

Elev. or Depth: 67 69 FT. Sample Length (in./cm.):
Location: FRIDLEY,MN. ,

Description: SILT TO FINE GRAVEL,

" Mechanical Analysis Data

Initial
Dry sample and tare= 358.00
Tare = 0.00
Dry sample weight = 358.00

Tare for cumulative weight xretainaed= .00

Siave Cunmul. Wt. Pexrceant
ratained finer
# 4 63.00 82.4
# 6 80.00 77.7
# 8 102.00 71.5
§ 12 117.00 67.3
# 16 ' 133.00 62.9 -
# 20 152.00 57.5
# 30 174.00 51.4
40 220.00 38.6
50 283.00 21.0
# 70 325.00 2.2-
# 100 345.00 3.6
# 200 353.00 1.4

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

$ COBRBLES = % GRAVEL = $ SAND
% FINES = 1.4

81.0

e e - Y, §. FILTER —7 =T oo




1072572000 WED 12:49 FAX 651 638 3162 USF JOHNSON SCREENS @o22/025

GRAIN SIZE DISTE}BUTION TEST DATA

——— -

Project: NIROP AT10
Project Number: 0010190-3 Client: E.H. RENNER & SONS

'Y

Sample Data

Source: NIROP ATI10

Sample No.: 2D ‘

Elev. or Depth: 69 71 FT. Sample Length (in./cm.):
Location: FRIDLEY,MN.

Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

: Initial
Dry sample and tare= 402.00
Tarxe = 0.00
Dry sample weight = 402.00
Tare for cumulative weight retained= .00
Sieve Cumul. Wt. Percent
retained finer
# 4 69.00 82.8
# 6 89.00 77.9
# 8 110.00 72.6
# 12 131.00 67.4
# 16 : 154.00 61.7
# 20 ~ 179.00 55.5
# 30 213.00 47.0
# 40 271.00 32.6
# 50 337.00 16.2 .
# 70 373.00 7.2
# 100 385.00 4.2
# 0

200 . 394.00 2.

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 2.0

80.8

Lo P—— U.S. FILTER




10/25/2000 WED 12:49 FAX 651 638 3162 USF JOHNSON SCREENS

@o023/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT10
Pioject‘Number: 0010190-3 Client: E.H. RENNER & SONS

Sample Data

v i——— Y

Sourxce: NIROP AT10
Sample No.: 8C
Elev. ox Depth: 71 73 FT. Sample Length (in./cm.):
Location: FRIDLEY,MN.

Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

Initial
Dry sample and tare= 346.00
Tare - = 0.00
Dry sample weight = 346.00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
# 4 ’ 47.00 86.4
# 6 66.00 80.9
# 8 - 80.00 74.0
# 12 109.00 68.5
# 16 130.00 62.4
# 20 153.00 55.8
# 30 182.00 47.4
40 238.00 31.2
T 50 302.00 12.7
- # 70 325.00 6.1
# 100 334.00 3.5
# 200 340.00 1.7

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND = 84.7
% FINES = 1.7

Dgs= 4.32 Dgo= 1.04 Dggo= 0.65
D30= 0.42 Djs= 0.32 Djo= 0.28
Ce= 0.6033 Cy= 3.7963

——— p— U.S. FILTER




10/25/2000 WED 12:49 FAX 651 838 3162 USF JUHNSON SCREENS 024,025

GRAIN SIZE _DISTRIBUTION TEST DATA

e o _— e oot r. — =

Project: NIROP ATI1Q
Project Number: (0010190-3 Client: E.H. RENNER & SONS

- ' ‘ Sample Data ) : .'

Source: NIROP AT10

Sample No,: 15C

Elev. or Depth: 75 77 FT. Sample Length (in./cm.):
Locatioen: FRIDLEY,MN.

‘Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

Initial
Dry sample and tare= 363.00
Tare = 0.00
Dry sample weight = 363.00

Tare for cumulative weight retained= .00

Sieve Cumul. Wt. Percent
retained finer
# 4 73.00 79.9
# 6 95.00 73.8
# 8 120.00 66.9
# 12 147.00 59.5
# 16 172.00 52.6
# 20 196.00 46.0
# 30 216.00 40.5 v
# 40 262.00 27.8
# 50 308.00 15.2 o
# 70 336.00 7.4
# 100 347.00 4.4
# 200 355.00 2.2

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

'$ COBBLES = % GRAVEL = $ SAND = 77.7
$ FINES = 2.2

—_— ' - U.S. FILTER ——— . —=



10/25/72U000 WED 1Z:49 FAX 6351 638 3162 USF JOHNSON SCREENS

Ao25/025

GRAIN SIZE DISTRIBUTION TEST DATA

Project: NIROP AT10
Project Numbex: 0010190-3 Client: E.H. RENNER & SONS

“l" B Sample Data

Source: NIROP AT10

Sample No.: 16C

Elev. or Depth: 77 79 FT. Sample Length (in./cm.):
Location: FRIDLEY, MN.

Description: SILT TO FINE GRAVEL.

Mechanical Analysis Data

Initial

Dry sample and tare= 350.00
Tare = 0.00
Dry sample weight = 350.00

Tare for cumulative weight retained= .00

Sieva Cumul. Wt. Percent
retained finer
# 4 26.00 92.6
$ 6 39.00. 88.9 .
# 8 60.00 82.9
# 12 : 76.00 78.3
# 16 94.00 73.1
¥ 20 114.00 67.4
# 30 139.00 60.3
. 40 181.00 48.3
'ﬁ*SO 246.00 29.7
70 302.00 13.7
# 100 328.00 6.3
# 200 341.00 2.6

Fractional Components

Gravel/Sand based on #4

Sand/Fines based on #200

% COBBLES = % GRAVEL = % SAND
% FINES = 2.6

90.0

Dgs= 2.66 Dgo= 0.59 Dgo= 0.44
D30= 0.30 D3s= 0.22 Djyo= 0.18
Ce= 0.8335 Cyu= 3.2206

—~ U.S. FILTER T~ - T




Appendix C4

Waste Soil Analytical Data Summary



Sample ID NIROP110200C1
Soil Composite

LabID 904181-001
TCLP Semivolatiles by Method 1311/8270C UNITS
2,4,5-Trichlorophenol mg/L <0.12
2,4,6-Trichlorophenol ' mg/L <0.050
2,4-Dinitrotoluene mg/L <0.050
Hexachlorobenzene mg/L <0.050
Hexachlorobutadiene mg/L <0.050
{Hexachloroethane mg/L <0.050
|Cresols mg/L <0.050
[Nitrobenzene mg/L <0.050
Pentachlorophenol mg/L <0.12
Pyridine mg/L <0.050
TCLP Volatiles by Method 1311/8260B
1,1-Dichloroethene mg/L <0.10
1,2-Dichloroethane mg/L <0.10
2-Butanone ' mg/L <0.20
Benzene mg/L <0.10
[Carbon tetrachloride mg/L ~ <0.10
|Chlorobenzene , } mg/L <0.10
Chloroform mg/L <0.10
 Tetrachloroethene mg/L <0.10
Trichloroethene mg/L <0.10
Vinyl chloride : mg/L <0.050
TCLP Pesticides by Method 1311/8081A
Chlordane _ mg/L <0.010
Endrin mg/L <0.0010
Lindane mg/L <0.00050
Heptachior mg/L <0.00050
Heptachlor epoxide mg/L <0.00050
[Methoxychlor mg/L <0.0050
Toxaphene mg/L <0.050
TCLP Metals by Method 1311/6010B/7470A
TCLP Silver .| mg/L <0.010
TCLP Arsenic : mg/L <0.70
TCLP Barium mg/L 0.50
TCLP Cadmium mg/L <0.010
TCLP Chromium _ mg/L <0.010
TCLP Mercury _ mg/L <0.00020
TCLP Lead mg/L <0.20
TCLP Selenium ' mg/L <0.70




Sample ID NIROP110200C1
Soil Composite
. ] LabID 904181-001
Various Inorganic Analyses UNITS
Ignitability by Method 1020A deg. >210 F
|Corrosivity by Method 9045C 8.7
[Reactive Sulfide by Method SW-846 7.3.4.1 mg/kg <25.0
Reactive Cyanide by Method SW-846 7.3.3.2 mg/kg <2.50

ND = The compound was not detected at the reporting limit

J = Estimated value below the reporting limit and above the method detection limit
mg/L = milligrams per liter

mg/kg = milligrams per kilogram



Appendix C5

Waste Liquids Analytical Data Sﬁmmary



Sample ID|NIROP110200C2
Water
Composite
LabID
Semivolatiles by Method 8270C UNITS RESULTS
Ibis(2-Chloroethyl)ether ug/L <10
Phenol ug/L <10
2-Chlorophenol ug/L <10
1,3-Dichlorobenzene ug/L <10
1,4-Dichlorobenzene ) ug/L <10
1,2-Dichlorobenzene ug/L <10
.12,2"-oxybis(1-chloropropane) ug/L <10
2-Methylphenol : ug/L <10
{Hexachloroethane ug/L <10
~ {N-Nitroso-di-n-propylamine ug/L <10
4-Methylphenol "~ ug/L ' <10
Nitrobenzene ug/L <10
Isophorone - ug/lk <10
2-Nitrophenol ug/L <10
2,4-Dimethylphenol ug/L <10
bis(2-Chloroethoxy)methane ug/L <10
2,4-Dichlorophenol ug/L <10
1,2,4-Trichlorobenzene ug/L <10’
Naphthalene ug/L <10
4-Chloroaniline ug/L <10
JHexachlorobutadiene ug/L <10
4-Chloro-3-methylphenol ug/L <10
2-Methylnaphthalene , ug/L <10
Hexachlorocyclopentadiene ug/L <10
2,4,6-Trichlorophenol ug/L <10
2,4,5-Trichlorophenol - ug/lL <25
2-Chloronaphthalene ug/L <10
2-Nitroaniline ug/L <25
Acenaphthylene ug/L. <10
Dimethylphthalate ug/lL <10
2,6-Dinitrotoluene ug/L <10
Acenaphthene ug/L <10
3-Nitroaniline ug/L <25
2,4-Dinitrophenol : ug/L <25
Dibenzofuran . : - ug/L <10
2,4-Dinitrotoluene ug/L <10
4-Nitrophenol ug/L <25
{Fluorene ug/L <10
4-Chlorophenyl-phenylether ug/L <10
Diethylphthalate ug/L <10
4-Nitroaniline ug/L <25
4,6-Dinitro-2-methylphenol - . ug/L <25




Sample ID|NIROP110200C2
Water
Composite -
LabID
N-nitrosodiphenylamine ug/L <10
4-Bromophenyl-phenylether ug/L <10
Hexachlorobenzene ug/L. <10
Pentachlorophenol ug/L <25
JPhenanthrene ug/L <10
Anthracene ug/L <10
Carbazole ug/L <10
|di-n-Butyiphthalate ug/L - <10
Fluoranthene ug/L - <10
Pyrene ug/L <10
|Butylbenzylphthalate ug/L <10
3,3'-Dichlorobenzidine ug/L <10
Benzo(a)anthracene - ug/L <10
Chrysene ug/L <10
|bis(2-Ethylhexyl)phthalate ug/L <10
|di-n-Octylphthalate ug/L <10
|Benzo(b)fluoranthene ug/L <10
Benzo(k)fluoranthene ug/L <10
Benzo(a)pyrene ug/L <10
Indeno(1,2,3-cd)pyrene ug/L <10
Dibenzo(a,h)anthracene ug/L <10
Benzo(g,h,i)perylene ug/L <10
Volatiles by Method 8260B
Chloromethane ug/L <2.0
Bromomethane ug/L <2.0
Vinyl chioride ug/L <2.0
Chioroethane ug/L <2.0
Methylene chloride ug/L <1.0
Acetone ug/L 26
JCarbon Disulfide ug/L <1.0
1,1-Dichloroethene ug/L <1.0
1,1-Dichloroethane ug/L <1.0
1,2-Dichloroethene ug/L. <2.0
|Chloroform - ug/L <1.0
1,2-Dichloroethane ug/L <1.0
2-Butanone ug/L <5.0
1,1,1-Trichloroethane ug/L <1.0
Carbon tetrachloride ug/L <1.0
Bromodichloromethane ug/L <1.0
1,2-Dichloropropane ug/L <1.0
cis-1,3-Dichloropropene ug/L <1.0
Trichloroethene ug/L <1.0
Benzene ug/L <1.0
Dibromochioromethane ug/L <1.0
trans-1,3-Dichloropropene ug/L <1.0




‘ Sample ID|NIROP110200C2
: . Water
Composite
Lab ID

Arsenic’ ug/L 24
Barium ' : ug/L 1100
|Beryllium ug/L 4.2
[Calcium ug/L 120000
Cadmium ug/L 29
Cobalt ug/L 30
Chromium . ug/L 150
|Copper : ug/L 140
Iron ‘ ug/l 110000
|Mercury v ug/L <0.20
[Potassium ' ug/L 21000
[Magnesium ug/L 47000
[Manganese ug/L 3900
Sodium ug/L 110000
|Nickel ug/L 96
|Lead » ' ug/L 71
Antimony : ug/L <10
Selenium ug/L <10
Thallium ug/L <10

’ Vanadium x S ug/L 110

' Zinc ) ug/L

|inorganic Analyses .
Total Cyanide by Method 335.4 mg/L <0.010
Reactive Cyanide by Method 7.3.3.2 mg/kg <2.50
Reactive Sulfide by Method 7.3.4.1 mg/kg <2.50
pH by Method 8040/150.1 pH 59
Ignitability by Method 1020A Deg. F >210




NIROP110200C2

ug/L

Sample ID
Water
Composite
LabiD

1,1,2-Trichloroethane ug/L <1.0
Bromoform ug/L <1.0
4-Methyl-2-pentanone ug/L <56.0
2-Hexanone ug/L <5.0
Tetrachloroethene ug/L <1.0
1,1,2,2-Tetrachloroethane ug/L <1.0
Toluene ug/L <1.0
Chlorobenzene ug/L <1.0
Ethylbenzene ug/L <1.0
Styrene ug/L <1.0
Xylenes, Total ug/L <3.0
Pesticides by Method 8015 8081

4,4'-DDD ug/L <0.10
4,4'-DDE ug/L <0.10
4,4'-DDT ug/L <0.10
Aldrin ug/L <0.050
alpha-BHC ug/L <0.050
jalpha-Chlordane ug/L <0.050
beta-BHC ug/L <0.050
delta-BHC ug/L <0.050
Dieldrin ug/L <0.10
Endosulfan | ug/L <0.050
|Endosulfan il ug/L <0.10
Endosulfan sulfate ug/L <0.10
Endrin _ ug/L <0.10
Endrin ketone ug/L <0.10
Endrin aldehyde ug/L <0.10
Endrin ketone ug/L <0.10
lgamma-BHC (Lindane) ug/L <0.050
gamma-Chlordane ug/L <0.050
Heptachlor ug/L <0.050
Heptachlor epoxide ug/L <0.050
Methoxychlor ug/L <0.50
Toxaphene _ ug/L <5.0
Total PCBs by Method 8082

Aroclor 1016 ug/L <1.00
Aroclor 1221 ug/L <1.00
Aroclor 1232 ug/L <1.00
Aroclor 1242 ug/L <1.00
Aroclor 1248 ug/L <1.00
Aroclor 1254 ug/L <1.00
Aroclor 1260 ug/L <1.00
Total Metals by Method 6010B/7470A

Silver ug/L <5.0
Aluminum 93000




Appendix C6

Chain of Custody Forms
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Adanta, GA 303481278

Tol No: (770) 604-9182
Fax No: (770) 604-6262
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\
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ENVIRONMENTAL COMPLIANCE CHAIN - OF - CUSTODY RECORD

Fax-G S /-DF/— 00 FF

/i Z

k LAB:-.TO 4 P27 o 5,»/? ') |senp resuLts To: B4 yzz_"é_‘»zl-’ Adu/ L /2] CHAIN-OF-CUSTODY NO,
”ﬂy Wgs’ * PROJECT 9U;A85’E)R PROJECT MANAGER TURNAROUND REQUEST - ‘| SAMPLE RETENTION
rrirxs ‘ ~ ' RN | DISP -
L~ 4 é e P b//&/ | ReTurn T DisPose [EC - 44150 _
, ANALYSISCODES ™ |
ITEM SAMPLE SAMPLE DATE NUMBERAND | anALYSIS
MATRIX TYPE OF DESCRIPTION / COMMENTS - Cross out any unwanted parameter.
NO. D NUMBER SAMPLE TIME CONTAINER CODE | - List any extra parameters in section below.
1. _ [0 1300 ) Aoz, )0 / Helet 1 o1 pH
9 - ‘ - . 402 PcB
f?T ’ / %iﬁ% /308/ C'D Coteest / / 79 7‘2’ ‘; wLY. (./“7 "’“@3 Incineration Parameters: Total
2 /(8 o / , ~ Al-ove Metals (Ag, As, Ba, Cd, Cr, Cu,
A73 = R /2% o |- /! |2 T 35S (oA den Hg, Ni, Pb, Sb, Se, TI, Zn); Flash
~ ~ ' Leel Point: % Cyanide; % Sulfur; % Ash;
/€ /3 o) % Moisture; % Phenols; Viscosity;
3 — 2 e
A7 P D )2 2 o - 44 tgé BTU/LB; EOX; TX; Specific
[0 ]2 00] Gravity / Bulk Density.
4 /;) f 17/ /3 é—» - oo /- J/ 7 / [..;._ y - 04 Reactives: Sulfides / Cyanides.
2~ [BRE (o> " 05 TOX/EOX.
5 /0 ' 3102 ) , 06 BTEX (benzene, ethyl benzene,
P — ]/ 7, toluene, total xylenes); TPH
ﬂ f?‘ 2 /3 g)gf 0 / 70/ ZLO / / (total petroleum hydrocarbons) as
1 ]33 'Op / DRO/ GRO; Lead.
6 /2] ) /- // / , 07 TCLP Leach: Metals ( Ag, As, Ba
Az - & /335 | /2 20/3°S " Cd, Cr, Hg, Pb, Se); Volatiles:
‘ (01 ]P0 / p Semii-Volatiles; Pesticides:
7 7 - E o | /- // Ly, 7T A ?‘{ - Herbicides. .
7 /3328 7'5 -
- — ‘ - ‘; — 08 *Waste Water Characteristics:
v ,
N I A A
SAMPLER AFFILIATION DATE TIM o0 Egi V?/Ial ;:doﬁ":j‘:;'s s, Cd
Shawn G pR XK/ A = /O ] 3-02 /5 570 Cr,Pb); Flash Point; TX; PCB.
, PRESERVATION: 10  Fuel Blending Parameters: Ash; =
TF:J/;NS lLl(E)M RELINQUISHED BY ACCEPTED BY DATE | TIME BTL_J; Flash Point; Metal Analysw? .
T : All samples must be preserved on ice (4°C), ( N?:"slear;a'c%(cr' Pb, Hg, Se, Ag);
5 e / " unless specified otherwise. isture, 1A.
- e A ] 4 N
1 AP ///ﬂ///” N e N W?@é} )%/ *NOTE: Some waste water parameters may 11 5/ V4
? / /, require special preservation. -
2 1°7y @L/&éﬂ/{j«.,w vl 74@ 24| Matrix:
. - B / _ | W=Water 12
3 1, ,’M e e 7 £47 VAT L= Liquid sample
S = Solid Sample 13
4 SD = Solids Sample ‘ 14
SL = Sludge Sample .
5 O = Other (specify &/&”7@9)




ENVIRONMENTAL COMPLIANCE._'IAlN - OF - CUSTODY RECORD

2 gié |

' L‘ LAB: SEND RESULTS TO: o , CHAIN-OF-CUSTODY NO.
Bay Wgs’ * ;ESJ‘/E‘C; N;JI\SAI%ER PROJECT MANAGER TURNAROUND REQUEST | SAMPLE RETENTION
s 4 H
. RETURN | DISPOSE - .
SIS CODES
ITEM SAMPLE SAMPLE DATE NUMBERAND [ ana| ysIS ANALY
MATRIX TYPE OF DESCRIPTION / COMMENTS - Cross out any unwanted parameter.
NO. ID NUMBER SAMPLE TIME CONTAINER CODE - List any extra parameters in section below.
/[0 )30 01 pH
1 - - . . / ¢
A EYT - / RO Y 02 PCB
7/’ y ; ")/L_; 7@ C) / / /(7 2 Zl@ ; 03 Incineration Parameters: Total
* 7 .,
2 . - ) / Metals (Ag, As, Ba, Cd, Cr, Cu, -
A7 = 1w Joo2 | O |/ // 2 7o A3 Hg, Ni, Pb, Sb, Se, T, Zn); Flash
T~ ~ - Point: % Cyanide; % Sulfur; % Ash;
3 _ /2 /3 28 O /- /7 :?3' ({0 2 % Moisture; % Phenols; Viscosity;
72— ]| /9)8 Rl BTU / LB; EOX; TX; Specific
Gravity / Bulk Density.
‘ /020 12,00 / ; .
4 ' - // N 04 Reactives: Sulfides / Cyanides.
A73 - [ /938 | 2 / 2 low R 05 TOX/EOX. _
ek 1Y 06 BTEX (benzene, ethyl benzene,
5 /- // / 5/ toluene, total xylenes); TPH
A f? - 3 / 4/ ‘4’ 5 0 7_2 7 227 g 7 - {total petroleum hydrocarbons) as
0] 3 OO / DRO/ GRO; Lead.
6 : o |/ :
9 _ — /7 07 TCLP Leach: Metals ( Ag, As, Ba,
77 191 Jys50 % @ 3/ Cd, Cr, Hg, Pb, Se); Volatiles;
2 10 ' ’, Semi-Volatiles; Pesticides;
7 LAE, o - VS '
_ : - . /= /1 / :?\3 Herbicides.
f? A 7/*’)@ =4 71’ = 08 *Waste Water Characteristics:
o oD Metals (Cd, Cr, Cu, Hg, Ni, Pb
8 /D ! = d . / M [ 3 g- ] .;l
N79 - 16| oz | D /- // 33 7> 3 Zn); Cyanide: pH; COD: BOD:*
SAMPLER AFFILIATION DATE 0 ;S:/S\ v(\)/" i"docf':;":;'s hs, G
) , aste Oi s,
(:/7/7{_(/, Y, (/97 5// /-; [ 7’ Voo /2. O /50'7@ Cr,Pb); Flash Point; TX; PCB.
: PRESERVATION: 10  Fuel Blending Parameters: Ash;
Ti’;NS 'L%M RELINQUISHED BY ACCEPTED BY DATE | TIME : BTU; Flash Point; Metal Analysis -
: : ) All samples must be preserved on ice (4°C), (As, Ba, Pd Cr, Pb, Hg, Se, Ag);
9 C ; / unless specified otherwise. Moisture; TX.
1 SO /c?':/f_/ﬂ’«’:ifxw ’\.:,-'-,’T/.,_-é A s /%] *NOTE: Some waste water parameters may .{_2:]/
S" / 01 ;) . require special preservation. " -
2 /% //, P 1/@_‘ ﬂ FITEN AN /29| Matrix: 12
% P4 p , W = Water
3 / &;,,w P / et V4SS | L= Liquid Sample
e ' S = Solid Sample 13
4 SD = Solids Sample 14
SL = Sludge Sample
5 O = Other (specify ..L?// ,é"// S )




ENVIRONMENTAL COMPLIANCE CHAIN - OF - CUSTODY RECORD

Dok 3

k LAB: SEND RESULTS TO: CHAIN-OF-CUSTODY NO.
_ ”ﬂngsl * P;%J’ECT?NUCI\gByR PROJECT MANAGER TURNAROUND REQUEST | SAMPLE RETENTION
pveove? 750 — é g RETURN | DISPosE |EC - 4152
- J / -
NUMBER AND ANALYSIS CODES
IL%M lDS;}l“J";;ER zﬁn’;ﬁ 2’;}5 MATRIX |  TYPE OF Ahg\é.;; IS DESCRIPTION / COMMENTS - Cross out any unwanted parameter.
- CONTAINER - List any extra parameters in section below.
M2 f3 e : 01 pH
1 , 77 / /
9 . = . /= /1 = 02 PCB
/4 T / 7 /51 7/ —— 35 Z‘—o 3 ? 03 Incineration Parameters: Total
2 [ 1 )3 D O ; Metals (Ag, As, Ba, Cd, Cr, Cu,
A72 - 18 | J5a= | & | // 372 0 255 Hg, Ni, Pb, Sb, Se, I, Zn); Flash
Point: % Cyanide; % Sulfur; % Ash;
3 % Moisture; % Phenols; Viscosity;
BTU / LB; EOX; TX; Specific
Gravity / Bulk Density.
4 04 Reactives: Sulfides / Cyanides. "
05 TOX/EOX.
06 BTEX (benzene, ethyl benzene,
5 toluene, total xylenes); TPH
(total petroleum hydrocarbons) as
DRO/ GRO; Lead. ‘
6 07 TCLP Leach: Metals ( Ag, As, Ba,
Cd, Cr, Hg, Pb, Se); Volatiles;
7 Semi-Volatiles; Pesticides;
‘Herbicides.
08 * Waste Water Characteristics:
8 Metals (Cd, Cr, Cu, Hg, Ni, Pb,
Zn); Cyanide; pH; COD; BOD
SAMPLER AFFILIATION DATE TIME 0 Eﬁi v(\)/" ‘i“%ﬁ"ﬁ;’iﬁ 4, Cd
. aste Oil: Metals (As, Cd,
| Shheow Gais Ko ﬂ/ £ 7 /20 )3 02 \r 5320 Cr,Pb); Flash Point; TX; PCB.
- PRESERVATION: 10 Fuel Blending Parameters: Ash;
T':%NS 'L%M RELINQUISHED BY ACCEPTED BY DATE | TIME BTU; Flash Point; Metal Analysis
' ) . All samples must be preserved on ice (4°C), ( MAgs tBa' C%,(Cr, Pb, Hg, Se, Ag);
I unless specified otherwise. isture, 1 A.
1 ‘9‘/9 \'///;, S ,k_ N (/L/, é(,,,_/ﬁ /% @ Or/./{;ér / Q%q *NOTE: Some waste water parameters may| 11 5 7z V
/ - A SR require special preservation. ;
2 3,//8, &ﬂ‘ﬁ //t,»f ..<»z.f«-f’—2}‘ Ko L 7y "“)ZS' Matrix:
»1, s ..;.~_;’-- (0t W = Water 12
3 N, 7 etk [P, )YSS | L = Liquid sample
= . S = Solid Sample 13
4 SD = Solids Sample o
SL = Sludge Sample
5 0= Otherg(specn’;f)'/ /&ﬂf -2)




ENVIRONMENTAL COMPLIANCHBHAIN - OF - CUSTODY RECORD

BY L£5/-2F/~

o777 /o3

LABJ&/‘)A_,'.{' R 5‘/’#'('/’{/

SEND RESULTS TO4 l/lz)fjf., //%(4 (/>

CHAIN-OF-CUSTODY NO.

k PROJECT NUMBER PROJECT MANAGER TURNAROUND REQUEST . . ;| SAMPLE RETENTION
& VY F 30! " | return [ Digrose |EC - 4153
7S ” (’J,/ : - Y RS
, 795 // 7% D74 5( : :
' : ER AND ANALYSIS CODES
ITEM SAMPLE SAMPLE DATE NUMB ANALYSIS
MATRIX TYPE OF DESCRIPTION / COMMENTS - Cross out any unwanted parameter,
NO. ID NUMBER SAMPLE TIME CONTAINER CODE - List any extra parameters in section below.
> A3 0 Doz H e et 01 pH
1 Zt/ L é? / ' ' V74 / .
- - SV e /Y A D _, Ao02 pcB
fg / O?‘? 2 Lo ):’..' - é <2 Lzt Vi ““”/‘ 03 Incineration Parameters: Total
/o [P e / . VAR Al Metals (Ag, As, Ba, Cd, Cr, Cu,
2 |p— - : O | /- // 2.¢ . .
‘ oint: % Cyanide; % Sulfur; % Ash;
3 2 /30 ®) /'_, - /) / L cxez] % Moisture; % Phenols; Viscosity;
1§~ < oz | & /1 &S o / . BTU /1:B; EOX; TX; Specific
Jo 13 1 G P , Gravlty / Bulk Density.
4 /) /8‘) Ly = 0 ) — ’ L -’ 04 Reactives: Sulfides / Cyanides.
/5~ T (- : /1 L 22’5 05 TOX/EOX.
Do ! 06 BTEX (benzene, ethyl benzene,
5 A/ﬁ _ S e o :. 5’ / — // (7//.. 1/ / toluene, total xylenes); TPH .
¥ N oFY T / ‘2 D teD (total petroleum hydrocarbons) as
Y > | DRO/ GRO; Lead.
6 ¢ = = . / —— ’ > r~ -
A78 = b [ o7sq 1O |/ v R/ [ |or o e e on
‘ '3 o / / Semi-Volatiles; Pesticides;
7 . 7' /0 rJ / ,
- < / - Va4 / /7/ . // Herbicides.
T g S 2 0 y = = 08 * Waste Water Characteristics:.
8 w /3 ex| ; Yt Metals (Cd, Cr, Cu, Hg, Ni, Pb,
A’fg /CC 2 (ﬁ / - i // é) /%Q Zn); Cyanide; pH; COD; BOD;
SAMPLER AFFILATION DATE TIME 0 Eﬁi v?/: szdoﬁ":::;'s hs, Cd.
Shon (2 ARS A ey A /T X2 | )14 3 Cr,Pb); Flash Point; TX; PCB.
; ’ PRESERVATION: 10 Fuel Blending Parameters: Ash;
TZ%NS 'L%M RELINQUISHED BY - ACCEPTED BY DATE | TIME - BTUY; Flash Point; Metal Analysis
’ ’ ) All samples must be preserved on ice (4°C), ( l\?s" tBaéC%(C’- Pb, Hg, Se, Ag);
‘ / . | unless specified otherwise. oisture, 1X.
1 8‘/ %4 L e O Sl / 3 /{ ’j% /2/,[ 2 %A /"}k’ *NOTE: Some waste water parameters may 1" ~gf'[/
A 2 ¥ . require special preservation. -
2 g‘/g Q’/j al %/ L:)' e ""{{—y ?"’//‘glﬂ /)7(,\’ Matrix: 12
e /’ - “ W = Water
3 7/ /: o /’ N 1, 211455 | L= Liquid Sample
e S = Solid Sample 13
4 SD = Solids Sample 14
SL = Sludge Sample
5 O = Other (specify .z.sl/ Aotes




ENVIRONMENTAL COMPLIANCE CHAIN - OF - CUSTODY RECORD

3

LAB: SEND RESULTS TO: : CHAIN-OF-CUSTODY NO.
Bay wgs, &Z?JJESBNngl;B PROJECT MANAGER TURNAROUND REQUEST SAMPLE RETENTION
. - v’ P
| Pl //7{// [ ReTurRN T ojspose ECc-4154
AN
ITEM SAMPLE SAMPLE DATE NUMBERAND [ AnALYSIS
MATRIX TYPE OF i DESCRIPTION / COMMENTS - Cross out any unwanted parameter.
NO. ID NUMBER SAMPLE TIME CONTAINER CODE - List any extra parameters in section below.
o — 3 / 01 pH
Nz p /= /7 7,3t A 02 PCB
L 9/ g‘ 7 /00/}; o - / 2. 2{& 2 % 03 Incineration Parameters: Total
2 Cc— /3 . y -~ 5 Metals (Ag, As, Ba, Cd, Cr, Cu,
77 ffby /o) for) O / /7 poy il SUOE Hg, Ni, Pb, Sb, Se, T, Zn); Flash -
/o — 13 CC ~.. Point: % Cyanide; % Sulfur; % Ash,;
3 . 27 | — bg o % Moisture; % Phenols; Viscosity;
/-7fg/ -y o> ’J) /- 74 RS L 25 gTu /t L/B;B Eﬁ){(};;);; t?peciﬁc
ravity / Bu ity.
4 O~ )3 / /  es: ;
4 J . / )-— - 04 Reactives: Sulfides / Cyanides.
Ny —nl jos= O /s AS e~ 27 05 TOX/EOX.
— ; 06 BTEX (benzene, ethyl benzene,
5 C [0 =34 ) /— // / d toluene, total xyl ;
—_ 2 - , ylenes); TPH
T({ / -~ / /& ‘71 ( ~;) ? 712’ c; c% (total petroleum hydrocarbons) as
' 2D . / DRO/ GRO; Lead.
6 g/ /O/ ] // / / .
- 4 . 07 TCLP Leach: Metals ( Ag, As, Ba,
41§ -/ 7| 4o = AP Ll 3/ Cd, Cr, Hg, Pb, Se); Volatiles;
(T = )3 - £ / / Semi-Volatiles; Pesticides;
7 '//g/ — ///é @ /-—' 4 3/ z"e\ ’33 Herbicides.
- = y - Y 08 * Waste Water Characteristics:
O~ 130 74 - 4 - / Metals (Cd, Cr, Cu, Hg, Ni, Pb,
8 AT ~/L 77a< O /- 33 & 393 Zn); Cyanide; pH; COD; BOD;
SAMPLER AFFILIATION DATE TIME TSS; Qil and Grease.
- ) — 09 EPA Waste Qil: Metals (As, Cd,
Shpa N QARS A, ﬁ’ /S~ 7 Jeo-)2-cro WD Cr,Pb); Flash Point; TX; PCB.
g PRESERVATION: . 10 Fuel Blending Parameters: Ash;
TRANS| ITEM RELINQUISHED BY ACCEPTED BY DATE | TIME BTU; Flash Point; Metal Analysis
NO. | NO. T, All samples must be preserved on ice (4°C), (&?s"stsa' C_Ic_i).(Cr, Pb, Hg, Se, Ag);
2ys ,/ 7 7 unless specified otherwise. oisture; TX.
” Ealyvd ’
1 3\/,_ T B N /‘ : i e f,.,.. D??‘? (24 > | *NOTE: Some waste water parameters may
yol 2z 2 A
P A require special preservation. 1 -
/] ¢ 75 A
2 e s //6/)., (X7 | Matrix:
A Iy | L/—:{ W = Water 12
3 4 N7 L = Liquid Sample
S = Solid Sample 13
4 SD = Solids Sample - y
SL = Sludge Sample o
5 0 = Other (specity Sz / £2>#~ 5




ENVIRONMENTAL COMPLIANC‘CHAIN - OF - CUSTODY RECORD ‘

L LAB: SEND RESULTS TO: CHAIN-OF-CUSTODY NO.
”ay wgs, ‘* PROJECT NUMBER {PROJECT MANAGER TURNAROUND REQUEST ;| SAMPLE RETENTION
P Ve 7;'?,30’ - 7/ - [ return [ DisPose |EC - 4155
7S = 57/ . '
SIS COBES
ITEM SAMPLE SAMPLE DATE | piaTRIX NNPEOF | ANALYSIS - Cross out an leﬁ;d arameter
NO. ID NUMBER SAMPLE TIME CONTAINER CODE DESCRIPTION/ COMMENTS - List any extrayparameterspin section below.
)30 20 01 pH
1 P ) / - / — 4 .
> = - / =2 02 PCB
_fu /~ Y : { /‘;i% £ / ‘34{ 7L'/ é - 03 Incineration Parameters: Total
(GRS : / Metals (Ag, As, Ba, Cd, Cr, Cu,
2 75 - }%, /] 4. O /— // gé T S ?—f Hg, Ni, Pb, Sb, Se, TI, Zn); Flash
“ - : Point: % Cyanide; % Sulfur; % Ash;
3 % Moisture; % Phenols; Viscosity;
BTU / LB; EOX; TX; Specific
Gravity / Bulk Density.
4 04 Reactives: Sulfides / Cyanides."
05 TOX/EOX.
06 BTEX (benzene, ethyl benzene,
5 toluene, total xylenes); TPH
(total petroleum hydrocarbons) as
DRO/ GRO; Lead.
6 07 TCLP Leach: Metals ( Ag, As, Ba,
Cd, Cr, Hg, Pb, Se); Volatiles;
‘ 7 Semi-Volatiles; Pesticides;
Herbicides.
08 * Waste Water Characteristics:
8 Metals (Cd, Cr, Cu, Hg, Ni, Pb,
: Zn); Cyanide; pH; COD; BOD;
SAMPLER AFFILIATION DATE TIME TSS; Ol and Grease.
_ . ) ‘ _ - 09 EPA Waste Oil: Metals (As, Cd,
Lrtiarn, L2 A= T /0 )2 £ |Jy%3 | CrPb);Flash Point TX; PCB.
7 Y Y i : PRESERVATION: 10 Fuel Blending Parameters: Ash;
TS T RELINQUISHED BY ACCEPTEDBY | DATE | TiME BTU; Flash Point; Metal Analysis
‘ ' S All samples must be preserved on ice (4°C), (As, Ba, Cd, Cr, Pb, Hg, Se, Ag);
<7 ’/ 7 47 unless specified otherwise. Moisture; TX.
17 \/g _‘,4/ Tt )M/ - ,j,{’ / . st ,,:3), b V24— | *NOTE: Some waste water parameters may ) g Z l/
?\ - f7" require special preservation. 1
2 /(Y y///)( /%/‘ . /1 o TS —"?/’ @ }&’//r)f/: Matrix:
/ = /-.': ';‘,.,.?. V7 W = Water 12
3 ,ff,,,,,,:{/ e Lo -.A,fr 144 Ayvle |/t | L = Liquid Sample
BE ' S = Solid Sample 13
4 SD = Solids Sample "
SL = Sludge Sam Ie
5 O= Otherg(specifyp 1\// &“’/?'“/ ')




ENVIRONMENTAL COMPLIANCE CHAIN OF CUSTODY RECORD

ﬂaym.'st 0=

./

uaw SEND RESU rs'ro Of Ch s) CHAIN-OF-CUSTODY NO 8
PROJECT NUMBER [PROJECT MANAGER : TURNAROUND QUEST © | SAMPLE RETENTION 4187 $
~ : . | RETURN |} D|SPASE EC
G ] SAD. | 8
- NUMBER AND | Any 1 WQ
TEW D NUMBER : SAMPLE TE-| MATRIX TYPEOF - m:é;:'s . DESCRIP’TION | COMMENTS - |-Cross out any unwanted parameter, E
_NO. | - ' p CONTAINER | “* - - List any extra parametors In seclion betow.. 3
| IR '.ﬂfq | |[O=(=2-60 _'0 S N S0 -'S’cﬂeemvy =F 8; o 8
— JQOQ —t- — faf‘& 2 4f '9 _‘0—2 03 ' Inclneration § Paramelers Tolal :
' = _Lo_-M o _ / Metals (Ag, As, Ba, Cd, Cr, Cu,
.2 N r0/= O K R,“Z£ . Hg, NI, Pb, Sb, Se, Tl, Zn); Flash_
— - — - ‘ , . 'Poln!: % Cyanide; % Sulfur, % Ash; " .
3 (O /2 00 0 ' » Y "% Molsture; % Phenols; Viscosity, . -
_ i WZY/A __ 4-53| euiBEOXTSpecic - 2
\/o- /2.00| , - D | GravltlequDenslty _
4 75/8 | o R é ’ ? 04 Reactives: Sulfides / Cyanides.. - @
: e - i . - <Y 05 TOX/EOX. - K
Lo /o0 | , R 08 BTEX (benzene. ethyl benzene. 'g
5 o Y - - 3 7 ,’. . toluene, total xylenes); TPH =~ )
/Qe-}"/ — . -l i } (total petroleum hydrocalbons) as
f e D) 128 ' o N DRO/GRO; Lead. -
6 & o 3 | | 67 - TCLP Leach: Metals ( Ag, As, Ba,
— loR7 — - ‘ ﬁ__"_[Lji_ Cd, Cr, Hg, Pb, Se); Volatiles;
7 [OD1/2:0D 0 , . Ly Semi-Volallles; Pesticides; -
‘ ' = : N A . Herblcides. . . - :
Z 03; — — : - - /;-_—13'—5- 08 *Waste WaterCharac(edshcs B
8 1 /21 OO : - 4| Mets(cd, Cr, Cu, Hg, NI, Pb,
‘ B /0'3 0 o L fy-K3 Zn); Cyanide; pH; COD; BOD;
: ~ — : Amﬁ'@ DATE — TIiE - TSS;Oiland Grease. -
" . _ |09 EPAwaste Oil: Matals (s, cu. L
5 /va. LUN JAI Y K / OO0 /;é')o | cnpbyFashpoiny T PCB. -
' PRESERVATION ' 10 .. Fuel Blending Parameters: Ash; - :
TRN?S TCE,M : RELINOUISHED BY - o BTU; Flash Point; Metaf Analysis - R
. . ‘ o ' All samples muslbe pmewed on !ce (4'C) (As, Ba, Cd, Cr, Pb Hg. Se, Ag) 8-}
- : A unless specifiad otherwlse. Molsture; TX. S CoR
1 a- S - *NOTE: Some waste water parameters may (B
", e - require speclal pmeervatlon "
2 M {;(bvw\ m,. R . S
3 = ‘ ' ‘ L=Liquld$ample . DR
T ) - S = Solld Sample 13-’. -
4 |\ 1. | sD=Ssolids Sample =~ , - T
N SL = Sludge Sample 114 - @
5 .o-omer(wu&c___) o



ENVIRONMENTAL COMPLIANC‘CHAIN OF CUSTODY RECORD

 18:60 emz—aaf;_m'o

1. ” W s’ @ ve _____________|ewesutsto SO CHAIN-OFCUSTODY NO
a e PROJECT NUMBER [PROJECT MANAGER]  TURNAROUND REQUEST | SAMPLE RETENTION | ~
_ y ”“’""%’x I 1l s 7‘&{ [rEmoRTorgpose EC 4147
T “SAMPLE SAMPLE DATE NUMBERAND | aNaLYS'S | | - AW
MA_TRIX - TYPEOF . : . . DESCRIPTIONICOMMENTS T -Closs out any unwanted parametsr. -
— o NUMBER el el CONTAINER cop; ' - List anyextr: pmameteminsedlon belcw
. [0t ]2 OO @ I . . : 101 pH .
“ ,Q'qu |72 , B N )77 8.5 02 PCB | |
= q /292, : ' ' ‘ /? w 03 incineration Parameters Tolal o
Af /o'/‘; 0 1 4, ‘ /7 / " Metals (Ag, As, Ba, Cd, Cr, Cu,
7 ~ /D oY | VoN1gs s Qo Hg, NI, Pb, Sb, Se, T, Zn), Flash
. &, /a3,00| ‘ Point: % Cyanide; % Sulfur, % Ash;
- L= / % Molsture; % Phenols; Viscosity; o .
/4/ T-4_ 11042 O\l /o 2’292) BTU/LB; EOX; TX; Specific 2
D1 DD ‘ S B _Gravity / Bulk Density. . R
| 97’7"/.2 FA—_/%} . é ) V/a | 29 .ZZ;S, / : gg _F;g;l(c;néeéxSulﬁde;leanldes IR
£ '2 ‘ ‘ o . 06 BTEX (benzene, ethy! benzene, =
5 , o/ 0 : / / , % .
- ‘ A : ») 2 “toluene, total xylenes), TPH _
- ﬁ fq ’—/ 3 b o' @ // 8115 é (total petroleumn hyd_mnrbons)as' ‘
5 /01D . // ‘ L, e . 'DRO/GRO; Lead. :
o 6 ' ) 4 - : 07 TCLP Leach: Melals(Ag.As Ba.
lgfﬁ /9 /b' ) 05 . , Q7’ é 99‘5 e - Cd, Cr, Hg, Pb, Se); Volatiles; -
: l( ’ , : ‘ ' S o . Semi-Volatiles; Pesticldea.
7 977 .—-5 - 0 // ‘,??,Sé 3/ S - 'Herbicides. - - ,
) 51 /2,00 | - ‘ p —t - ,' — 08 *Waste Water Chamclerlstlcs. -
s 1/27 é 1 o:} _ Metals (Cd, Cr, Cu, Hg. Ni, Pb, .
: ﬂfﬁ /é R € ' .// R fé 33 'S , Zn); Cyanide; pH; COD; BOD;
SAMPLER » AFFILIATION DATE : TIME 00 E'S)i v‘\’," a"doﬁ“;:sel (A cd,
| } v - o - aste elals (As,
ggg A JMS ,(/ - AE f JO-) D2 - |/SCQL | ci.Ppb), Fiash Point; TX; PCB.
rrans| mem A N _PRESERVATION: =110 Fue! Blending Parameters: Ash; -
No. | no | REI_-INQUISHED BY : ACCEPTED 8y DATE | TIME | .- . BTU; Flash Poinl; Metal Analysis . . .-
; ' A n a 4 All samples must be preserved on ice (4°C), ( I\?sl’ 'Ba C_gxc"' Pb, Hg. Se, Ag). &
, e v ) unless specified otherwise. oisture; 1 =
1 / MM fo-t5 C{,(o *NOTE: Some wasle water parameters may 5 _ ] }! BRI
2’ . i . » : _ require special plaservmlon " - o
: : Matrix: : : - . @
3 W=Water = . 12 - - §
L= Liquid Sampla - o :
4 S = Solld Sample R R ‘ oo
: ' ' SD = Sollds Sample : ' - 14 o 2
= ) , SL = Sludge Sample o~ . : , R
5 ' ! O = Other (speclfv.;-gQL[L_-_) Y
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ENVIRONMENTAL COMPLIANCE CHAIN OF CUSTODY RECORD

LAB:

SEND RESULTS TO

PROJECT NUMEER PROJECT MANAGER|
: (4 276 70‘770 J IR

TURNAROUND REOUEST

—T SAMPLE RETENTION

RETURN |

Dl?SE

EC- 4148

' cmm-or-‘-cus'robv‘ NO. -

18:60 aaez}éz.—md}- L

_ ' — e ALYSTS'CUBES__
| mem|  samee - | sampiepate NUTMY?,EERO‘;ND ANALYSIS o . . c i AN g .
vor | _wiwmaen [ ERETaE | W | T IPECE |Yoone” | oeecnowcoweNs | comsdrmeet o
VO /0-12-00 / .-, 5 of pH .
A _ ' - o, 4 lo2 pce R )
— ﬂ - /7-, WES - 0 -+ / — 37'5 Qgég 103 incineration Paramalers Total
2 | LL‘:Q% o 1 1 .S~, PR ;, , Metals (Aqg, As, Ba, Cd, Cr, Cu,
i - [ . : g s A : -, . Hg, Ni, Pb, Sb, Se, Tl, Zn); Flash .
Arg - I3 0/?3,9 ) — 3¢ é 21 Point; % Cyanide; % Sulfur; % Ash; .~
3 ___2.__ N : 7 ‘¢, IR S % Molsture; %. Phenols; Viscosity; . ¢
ﬁﬂ - /9 1286 | @ A 3RS Yo S - BTU/ LB; EOX; TX; Specific 3
10— 17 -. : . E ‘Gravity / Bulk Density. =
: _ L4 7 / / ; 9 c! ' Z/ Dol 04 Reactives: Sull]deleyanldes B
.ﬁ?‘? 24’ 203 | © 4 0§ %o 45 05 TOX/EOX. - . 4
5 125D -0 : . S E 06 BTEX (benzene, elhyl tgre;;ane. , —%—
L - . : ‘ T ! 4 P " toluene, total xylenes); :
. rA f? ;Qf__ﬁ@ — 0 e /7 74’? S Z'é 99 S ' (total petroleum hydrocarbons) as ‘
- | ) T —|  DRO/GRO; Lead. 5
° |4ra - a3 /3;5 o 0 V995 Y o7 T Lescvaas (g pe 0
T O] N 1 Semi-Volatlles; Pesticides; ' AU
q - 93 | £ ?2 k 0 // 6’4 '{é 99 { 08 -;’v‘::f\?:a?or Chéracterlstucsl
e =/2-0D] ~ | o * Metals (Cd, Cr, Cu, Hg, Ni, Pb,
- '39 ' ,333 10 1 s 735 éfof Zn); Cyanide; pH; COD; BOD;
' - NI — - " TSS; Oll and Grease, - - -
MPLE - [AFRLATION DATE TME " log  EPA'Waste OIl: Metals (As, Cd,
" . v D12 * o /W Cr,Pb); Flash Point; TX; PCB.
e %ﬂ é R4 5 % L Aéf - : 4’.@5%5\%" — 10  Fuel Blending Parameters: Ashl
~ REL(NQUISHED BY 'ACCEPTEDBY .| DATE | TIME : |~ BTU; Rash Point; Metal Analysis
: {1 No- | ~— , ’ . B : ' All samples muslbepreserved on lca(4'C). ' (As, Ba, Cd, Cr, Pb, Hg. Se. Ag) &
T T ] ' 7 | unless specified otherwise, : - Molsture; TX. . IR~
1 o e ~ . 1/0- 670] *NOTE: Some waste water parameters may . 5' { V . N
" 2 Vo ' - : R requlrespaclalpmemllon " — — B~
. —t - —_— - W= Waisr o 112 —_ %
: 3 . C R L-quuldSampIe g T , S D
— — - , . « ~| 5= Sotid Sampte - 8- — - _
147 |1 R o ' SO = Solids Sample - " e 0
S N D ] . o : . SL = Sludge Sample , . ! - —
I 5 1~ . S : _ ' - , O=Olher'g(specify‘.s—cl g . o g
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ENVlRONMENTAL COMPLIANCECHAIN OF CUSTODY RECORD

Qz/

LAB: - SEND RESULTS 70: : ‘ : CHAIN-OF-CUSTODY NO §
PROJECT NUMBER PROJECT MANAGERI ~ TURNAROUND REQUEST SAMPLE REVENTION | . i ‘
-Nm L7720 - = _ &
- RETURN | DIRPOSE EC o
. | sAy  [eelepfe-dtss
.. SAM ‘ . UMBER AND S o . ANAL - '
:';%"_' D Nun:;ER ' SAMPLE QATE, MATRIX TYPEOF . f”:g;g's : DESCRIPTIONICOMMENTS - Cross oul any unwanted parameter. B
' — — 1 . CONTAINER I : - List any extra paramelers in sedlon below. S
1 o ossgeoe ) a0 01 pH. R -3
' lare- as ey 1O N/ |/ @55{95 [z Pes B
T o413 00| — — - 03. lh:cmleratnon PamBmeée;scTolcal L
" i ~ o~ ) " Metals (Ag, As, Ba, r, Cu,
o V}ﬂ —?é J94z | O |/— /) _Q { @ {5/{ "Hg, NI, Pb, Sb, Se, T, 2n); Flash” - .
*3 _ o - -ool| = E ’ - ;omt I% wao'r::cli::‘. % ?ull\\;lr %?sh .
' : : 1.7 - ' , Molsture; enols; Viscosity, = &
2 lﬂf? 9?— 14O O |- y/a K 715 115547'5 BTU/LB; EOX; TX; Specific B
] ,o-/a -0p ‘ : : e P GravllleulkDensﬂy ﬁ
4 . : o 17 04 * - Reactives: Sulfides / anides :
| ”(‘7" 525; 'YSe o |- | A 5%’.{5;5/"{ 05 TOX/EOX. . o 3
S B V2D e VY - S 1 - . V2R 08 - BTEX (benzene. ethyl benzene -
5 ' M— ' 1/— . ' d ‘- toluene, total - %
— . 1 1 _ xylenes); TPH . o
|l4f 7 * ;9 /SDD — 0 : / / / - 5 gIS -@ éD . (total petroleum hydrocarbons) as’
o K : e S |  DRO/GRO;Lead. - - - -
6 07 TCLP Leach: Metals (Ag, As,Ba, -~
- - . Cd, Cr, Hg, Pb, Se); Voialiles. L
7 _Semi-Volatiles; Pesﬁcudes
| . Herbicides. -
— 08 * Waste Water Characterisllm S
8 Metals (Cd, Cr, Cu, Hg, Ni, Pb, _
o } _. A . _ . 2n); Cyanlde; pH; COD; BOD .
5 SAMPLE AEFILIATION ~~TDATE - TTME 'TSS; Oll and Grease. - BT
A o L - S - 09 - EPA Waste Oil: Metals (As, Cd, - :
5 ,ﬂg J—AS‘/{// /4 £ET Nfor)2- o /522> CeFb); Flash Point, TX; PCB, . |
TRANs ITEM ' T * PRESERVATION: - - ' 10 * Fuel Blending Parameters: Ash; _
No. | wo. " 'RELINQUISHED BY ACCEPTED BY CATE | TME | -+ o .. | _ .BTU;FlashPoint; Metal Analysis . . . ~
N . o ' L - * | Alsamples mistbe preserved onice (4°c)| . (As.Ba, Cd, Cr, Pb HQ- Se. Ag) - - R
o %__ % ’ é@ e ~ - | unless specified otherwize. . Molsture; TX. -- - N
R i { ) AASN- I\ /o -(9 IG:“ “NOTE: Somowastewmrpavamﬂers mayr , 5' /y B _ : lB
S B IR . : R . lequlrnpeclalpreservaﬂon " — e ———— =
2 | 4 - Ma ly, g
E AR A ‘Wawater 12.' ——— . Q
L . - : S = Solid Sampte ¥—_ e :
4 S e o SD = Solids Sampls 14 S e o . -
B : o . SR SL = Sludge Sample ' ' : — - , N
5. T R ] o= Olherg(speclf: —gl/f ) | - . S §



ENVIRONMENTAL COMPLIANCE CHAIN OF CUSTODY RECORD

| Baym.'slo

SEND'RESULTS 10 » z'if' é ggo ( (229 ['z CHAINOFCUSTODY NO.. ' 8
PROJEC’T NUMBER PROJEPCT(::ANAGERI “TURNAROUND REQUE 1 LE RETENTION ‘ ". $
' R B - " I'RETURN | DISPOSE. EC 4159 e
lveadeq.580 __37° BN S 8
rTeu SAVPLE ~ | SAMPLE OATE mATRIX | NU#Y%EEROAFND wAYSs [ DESCRIPTION / COMMENTS - Cross out any umkanted paramet s
: | ! b ’ ' : ' 10830 any unwanted param .
NO. 0 NUMBER ' m - -CONTAINER |- ‘CODE e ) . o o - LIst any extray pammehm;p In sadI::n balow . 8
1l pgrona. HostEeel T R )
" JATA-30 Joifo | O |i-¢lass | Il |Go'to ea' ~  joije | PeB .. :
N B 7T 7S I I B B —— L::::f;‘;::‘;"::';':*’ae;’c‘:a'. o
ATA-3 [7o02¢ | O | t=vtoie|l #l QL V077 S Hg. NI, Pb, Sb, Se, T, Zn, Flash ~ -
| ' y OQ_ ZQ'- o » _l {%Qj—l S : : @3 *’—‘—@q : 1odb 'Point: % Cyanide; % Sulfur; % Ash;
3 q- 3& - ‘ o . , ot ., .. % Moisture; % Phenols; Viscoslty; - -
AT _loq4 , [~ €{s¢ S { CY' to (L6  10:44 | = eTUNBEOX; TX;Specic . X
) - — NS . ) R E o ; ) Gravlty / Bulk Density. ' -
4 _ 22 He-ti-o0 - » I S . " . |04 Reactives: Sulfides / Cyanid o
ATq 3; 1 10 'Y o - I- é!Q§S' i 66’ 'f‘o ‘ 6? J - 1.0 16€ | o5 ng(,ge(;x u- es flyan e& o :'
' ‘ . -{8~ S ' | - | 06 BTEX (benzene, elhyl benzene
5 - , _ : .6
-2 B : R toluene, total xylenes); TPH = - :
- A(q 3L{ i L “{. O , é{qfs “J é? 'I‘D 70‘ [/.{‘-f (total pelroleumhydrocarbons)as‘
6 : [o-18-00] _ | T 3 | . DRO/GRO;Lead. - PN
TqQ - 35 : 0 - 1 c - 07 TCLP Leach: Metals (Ag, As,Ba, . - .
1A 9 0”'5" —— |~ &{asS 1 Zo "“0 73 /36 Cd, Cr, Hg, Pb, Se); Volaties;
7 1. -{¢ - B B : Semi-Volatiles; Pes!icides
SV ATY - 3& | BT ; o | ; 1 ! / y7i8< " Herbicides. ..
T - IOI". 53 06 — l & { 9-55 ‘ - 72 j o 76/ '”'53 08 * Waste Walter ‘Characteristics:
8 | —.LL_. > ' , Metals (Cd, Cr, Cu, Hg; Ni, Pb,’
~ | AT9-27 ["1aies |10 | |- élass | I ‘/’+<> 76’ |20 | 2oy Cyanice; pi; oD 80D
SAMPLER AFFILIATION DATE . TME | o8 Eﬁi V?," "l“do";";ﬂaste' s, G
< » aste Oil: Metals o
_ S/\«wr\ quska AET 16-13-60" lf'(o‘_(‘v_ Cr.Pb); Flash Point; TX; PCB. -
TRANS| ITEM RELINQUISHED BY " nccepteony | oate| TE FRESERVATION: " 4?%nging;::ahr?x{:xxls L
NO. N . T ' Al samples must be praserved on Ice (4° C) ¢ NAISI ‘Ba ngCr Pb, Hg Se, Ag); - )
‘ . ; zﬁ ) m _ ) unless spedified otherwise. - olsture; i
1 }ﬁ@w\_ ; o~ (é[o  *“NOTE: Soma waste water parameters may : STV b
-2 oo - : S 1 ‘fequire special preservation. " . e
3 W = Water 12 — , %
) L = Liquid Sample . o )
4 S'= Solld Sample . 113 ‘
. S0 = Solids Sample . 9
— — SL = Sludge Sample __ | 14 — o
— ——— ;:glhe’ {apecity ! I Q
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ﬂaym.'sl@)

SEND RESULTS 10: 6_7:.q s rec
= "'"'ruam_ao_uuo Reoug—bsr 44
W N

ENVIRONMENTAL COMPLIANC ’CHA|N OF CUSTODY RECORD

SAMPLE RETENTION

’3*".

CHAIN-OF-CUSTODY NO

| RETURN | DIsposE" ,f a
_ 570 1= ,?s Ec 4160
Y mem |  samPe | sampLEDATE | NUMBERARD ANALYSIS B B 7 L
: —SAMPLE TIME | MATRIX TYPE OF , . or-:scmpnomcommem-s o - Cross out any unwanted paramater.
- I NO.. “-) NUMBER i : — CONTAINER Cope- , - |-List asn; emgpalamem; in-section below —
TA-28 Taiee. | © | |- ’ P Y o2 Pes SR
, A ' q 3 {2 OS" l ’6.{_9'&(' — : 7" +° 73 . !2 LR S 103 . lnclnerallon Parametem Total o
AT A-39 ot f=00] o I.-G B TS ?oc DR ol melﬂng'ggsea'ﬁdzc)rguh'
T2 2x | f= ' . ! SR ey . g € n), Flash - -
. 3122 1 foss { 2% fo — (34X 1 Bl % Cyanide: % Sultr; % Ash;
ATOI "fO |[o-(F-00. 0 { D 'A‘Z"(‘ ‘ 8.. o »/3 % Moisture; % Phenols; Viscoslty, =
' 1322 - (- Glags | ~To 0 : ' ‘23 |  BTU/LB;EOX;TX; Specific - . -
A~ (3-00] 1 ‘ ‘ 7 . ~1  Gravity/Bulk Density, R
LI u Al . ., “ . ..z | 04 Reaclives: SulﬁdesICyanldes
: q (1 _13:94 O | |- 6lgss 20 'fo ?A - (34Y |os TOX/EOX - o
' (04 (-00 | o , - ; 06 BTEX (benzene, ethyl benzene, A
e 192 ‘ ! TPH
Pf( q HR 14100 | © | I~ GlasS 8-1 7'5 Yl-(/ 1400 '(ﬂlt‘:ln:e:?ol?e:x::;?%wbons)as h
,q- [F~00 o _ — .| = 'DRO/GRO; Lead. ' -(- . '
- - ' . ' 1 ' f ' eg/7| 07  TCLP Leach: Metals ( Ag, As, Ba, o
A'cl LB _14:46 .o [ -_GMSS Y"f ‘fv Xé , 7‘/'{/‘.' Cd, Cr, Hg, Pb, Se); Volatilas;
- : o T ' |  SemiVolatiles; Pesticides; ‘ S
2 . Herbicides. L
—— 08 *Waste Water Characteristics: - IR
. - Metals (Cd, Cr, Cu, Hg, Ni; Pb,. -
, - o . Znk Cyanide pH; COD; BOD;
e I 7 [ A
G—a% S k- AET " [0=i3~00 I9:9 1™ ctpby. Flash Poin; TG PCB.. .~ . -
: ' , ' ] PRESERVATION- S 10 _Fuel Blending Paramelers: Ash C
o REI.INQUISHED BY ACCEPTED BY - | DATE | TIME : - BTU; Flash Point; Metal Analysis -
R o o R Y. samples muslba pleserved onlca @ C) S| h::i‘sgjar'ec'gxcr. Pb, Hg. Se,Agk
v - T - ~ | unless specifled otherwise, ‘ ' . L T
M (o-1§ [L'gg *NOTE: Some waste water parameters may| - o Co ’
a S o . : ] 'mqulre speclal pmmrvailon N " . é—Iv - — .
K ) . ' ‘ : Matrix: : : . '
R N . I , W=Watar ' 12 - — - :
SV - SUNEREN R -] L =Liquid Sampte ST '
: — _ , 8'= Solid Sample 8 —— — -
o o o 5 _| 'SD = Solids Sample 14 ‘ S B
LT - L 0= otrer pecty_ 501’-__)5 LT

£0:60 agaz’—az—m,

CONI Isam Avd

6688 162 1S9 |
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ENVIRONMENTAL COMPLIANCE CHAIN - OF - CUSTODY RECORD /42

L LB ohnCan Scicoi |SENDRESULTSTO: Bay (4 ent / Faul Wal, CHAIN-OF-CUSTODY NO.
a gs’ N PROJE_ET NUMBER {PROJECT MANAGER TURNAROUND REQUEST SAMPLE RETENTION
e | BWw T oo34q11 ' RETURN | DIsPoSE |EC - 4457
‘ Nea 46 130 OYT % STO ‘ TS
' VSIS CODES |
ITEM SAMPLE SAMPLE DATE NUMBERAND | AnALYSIS v
Pz ee—] MATRIX TYPE OF DESCRIPTION / COMMENTS - Cross out any unwanted parameter.
NO. D NUMBER SAMPLE TIME CONTAINER CODE - List any extra parameters in section below.
/@ -17-~00 01 pH
1 . - ‘
AT 10-22 , O - § " 02 PCB
/ /// 64 J é{q 55 ' ( S a te S3.5” - / [lo¢ 03 Incineration Parameters: Total
- -00 Metals (Ag, As, Ba, Cd, Cr, Cu,
2 | ATI0-33 [ o ' -
. B . o |-G 1 f : Hg, Ni, Pb, Sb, Se, TI, Zn); Flash
2 ! IC(&} S-[/' > _TO Sé (2 | O' Point: % Cyanide; % Sulfur, % Ash;
3 —_ [O-11-00 . / %.Moisture; % Phenols; Viscosity;
ATIO-2Y (25 < o =G lags [ 57 4o S¥.5 1225  BTU/LB;EOX; TX; Specific
10 - (- 00 Gravity / Bulk Density.
4 _— - — / 04 Reactives: Sulfides / Cyanides.
AT(0-25 12729 6 - Glags I $9.5 +o G [2'2% |05 TOX/EOX.
|0 19 -0D : 06 BTEX (benzene, ethyl benzene,
5 ' : / ( , toluene, total xylenes); TPH
P T /0 —LP 243 % , ~6-la $s ( Q [ *_O 63 / 9~ 98 (total petroleum hydrocarbons) as
O- 17-00 ' DRO/ GRO; Lead.
6 . L . / —/ 07 TCLP Leach: Metals ( Ag, As, Ba,
AT[O‘ ) 13:02 | O [ = 6lgg¢ H &3 +o A [3:0] Cd, Cr, Hg, Pb, Se); Volatiles;
: ' - - Semi-Volatiles; Pesticides;
7 —_ /o l7 0o O { . ( L ' '
0 - , Ve \ 7 1] Herbicides.
A L > [3: 15" / & lass ( QS- to é 7 (3 B! 08 * Waste Water Characteristics:
B 16 - (7 -00 : Metals (Cd, Cr, Cu, Hg, Ni, Pb,
8 ( /0—-29 , O 1. {( 7'+ €69’ % Zn); Cyanide; pH; COD; BOD; .
14:19 lass
“ TSS; Oil and Grease.
SAMPLEB AFFILIATION DATE TIME 00 EPA Waste OIl: Metals (s, Cd,
S Aawn Gare k AcT /0-17 =00 1700 Cr,Pb); Flash Point; TX; PCB.
_ D -PRESERVATION: 10 Fuel Blending Parameters: Ash;
T':fc‘,NS 'L%M RELINQUISHED BY ACCEPTEDBY | DATE | TIME BTU; Flash Point; Metal Analysis
) ' All samples must be preserved on ice (4°C), (As', Ba, ‘Cd.vCr. Pb, Hg, Se, Ag);
unless specified otherwise. Moisture; TX.
1 'NOTE: Somg waste wat?r parameters may 1" S T (/
5 require special preservation. _
Matrix:
W = Water 12
3 L = Liquid Sample
S = Solid Sample 13
4 SD = Solids Sample 14
SL = Sludge Sample ,
5 O = Other (specify, So / S )
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ENVIRONMENTAL COMPLIANC@HAIN - OF - CUSTODY REC_ORD', - "

A 6N o~

2 -

All sampleé must be preserved on lce (4'0)

} .

lo-15

unless. upeclﬁed otherwise.
*NOTE: Some waste water parameters may

A g

require special presewahon ;
"Matrix:

| wWe=water o
‘| Le=Liquid Sample - .

_ 8 = Solid Sample
| - SD = Solids Sample’

SL= Sludge Sampls _ (

412

‘ LAB;‘ 5 ‘ Cre . SEND RESULTSTb:’ | : N 'cHAm}oE-_cusirooy NO..
‘ ”ay ms’ PROJECT NUMBER PROJECTMANAGERF —_ TURNAROUND REQU! . LERETENTION | .~ .~ _ . . .. .
|Bwroe. - SRR [ReruRn [ oisrose [EC- 4158 -~ -
ITEM SAMPLE - SAMPLE DATE . “UMBERAND_ ANALst R ey ' T AnmnnnSEUUES'ff*“‘f"
| owmeen [Bmer | eS| ooe | oseonrron comens -f:;*:nz":x:::::;“::;m; i,
— AT"D 30 ’L‘ 5-30 - O ’6‘(““"5 - ” - Qqh?( , - [ﬂ’ﬂ 03 lnclnelatlonParaameg;scTogl
' y o Lle=12=0 ICE L S o Metals (Ag, As, Ba nCu, - -
2 |AT fo-3 [ 1508 | O l»é—{ass 714 23T ysem]| B ';“,f'a,sﬁms;ﬁ'sﬁ.'}f;f'}’%
; " — B " " E— - - - oint: ¢ a l°° 5
Hp=i7-00} e I R TER % Molsture; % Phenols; Viscosity,
3 PrT(O Zl 152y | O 1 6.{ A "'.73' +o 75! ISyl BTU/LB; EOXTXSpeclfc
{o - (7;06 L . _ - L — . - - Gravity / Bulk Densllyc y
4 ‘ . o~ R © .. |04 Reactives: Sullides/ yam es. .
A-Tl0“33 sy | O I—G-(cus ) ' 7S"A +o 77" ' 'l,s?gg 05 TOKIEOX b
: . N : : 106 BTEX (benzene, et enzene
5 e-(a1¢ol L N 17 towens, total xylenes); TPH = - .
' A—TID;}_"{  [ele 12O -I?‘G-facs 1! 7 7 +o 76) ( /6:1¢] (?o‘(';":e,m?e.’,‘ﬁ"n°hy°£m,bm, as
eopml Tl PR vt -
_ o | . .. Ba,
AT_“’ 3_)/ (G 23 O( (-¢lags <“_. 70’ +° X‘ 4 feal™  caer.vig, b, es:)svmames
71 o jo=12-061 | S e _Saml-Volatiles; Pestlcidas
— &T‘O 36 , Q"‘," : 0 { qu S'S ( ‘_ . +° [Y 3 /G‘Id 08 “ WZsleV;:ter Charaderisllcn
o=t =0 ] | EEUE IR , S 'Metals (Cd, Cr, Cu, Hg, Ni, Pb,
37 g ,7 oo | © | (-6 ags] 93' +o 3;‘ {7 - 20 Cyanide; pH; COD; BOD;
1 - |AFFILIATION — |DATE —ME | TSS; Oil and Grease,
I By - , : 09 EPAWaste Oll: Metals (As, Cd
G—qrs kc 5 AET /0 - 17-00 1.1:.05_ " Cr,Pb); Fiash Point; TX; PCB.
L N _ . T PRESERVATION: S 10 Fue! Blending Parameters: Ash;
. RELINQUISHED BY _"Ac'cepreo BY |OATE| TME | o BTU; Flash Point; Metal Analysis

/(As, Ba, Cd, Cr, Pb Hg Se. Ag);
Mcnsture. TX..

S_u/

11

13

14

] ©=Other (spewy_Sm_i__)

vo:co. ooez-Ez-in

- ‘:>N1~'J.,Szim Aéa_'."f' sl

6698 162 1S9 .
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Appendix D

Waste Disposal Documentation
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Waste Log



UL o T oo (AR 212] DHT WOl 1IN

Ol LIl Wwysd F.24/38

. | nxmcommwmc

. " Job Number L 0034 7( ) FMQWI&\Jc Picesan
Dae:__[0-]9~00

® NodHGe7- 93’9 0984S crisoeay

DRUM/CONTAINER ]NFOBMA.TION

Container Number, ¢ | & Otiginal Container Size: 5S9q ([an
: * (specify unit)
_ ‘_OngmalConmmuType(a:detype) & @ Plasﬂc .m
Original Quantity: _____ 53 misar 4 s o 50 " wra
— Solids - __X Wie - Bepackage?  Yes I@ (cixcle ona)
¢ Sludgs Frozea " SalvageDrumSize - Type
a. "!:' .!- .;" brr - )

nhmhonmdDmde

NIRAP-FRIOLEY JoB

@ scimcmseumn Q¢ Con Cuotar S i p1d

SAMPLE INFORMATION: .
Sampls ID Number: ] i

Dtz and Tims of Collectionr: __- Sampler:
Sampling Method:

Type(dscnd: - Glass (amberfclenr) Plastio Metal
Sizo (specify unit)y: ) -
Percent filled:

SamphPmmm(d:dam) Yes No Other
Campasited into: .

Flammable: Yes
Beilstelc Yes
Wmhda:lblc: * Yes

. Not performed:

. e .
. ’ . . -
. - . o -

1097 o . : : ~ DOCSMm3174 -
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FEg
E




UL 1m0 2uco U300 BHY WesST INC 651 291 @@S3 P.22/30

. DRUM/CONTAINER SAMFLE LOG
. "J’ngMbCCZOO&ﬂ?{ o | - FlddCrcw'.Sigve PfC(rs"\
Date:_ [0-/9-00
| N62467-980-0995 crimguy @

DRUWCONTAMMOMON
Container Number; A% | Original Coatainer Size:___ S S 6 q [/or\

. (specify unit)
o Ong‘m_alCanmhmrType(u:d:tme):.. Buag . (SEE Plastic Fiber

°nﬂn=1Qmﬂtr_.____Sf_galm b /00 ' wmm
‘ — Wit - ! Yes/f) (cine
el e I e e
 ____Powder Other (specify)
= - - NIRAP-FRIOLEY JoB

mmnmcm:mfnmm Rotory mﬁ‘a“’”‘ AT-ro . ®

Not pexformed
Not performed

1037 . : DOCS#3IT4



(WYX VXY 3 LA 1 ¥ S WO L.

bd1 291 W¥93 P.23/38
_ DRUM/CONTAINER SAMPLE LOG
" Job Number,_ L 00347 ( . . ) Field Crew: S_igve. P;Cosm
Date: - -00
e NGAYGT- 9§0-0995 cromzery

DRUM/CONTAINER I'NFOBMATION.

Container Number: 4% [ Original Conainer Size: S‘S‘c;,q[(on
- | '- (speclfy uaif)
Original Container Type (circistype):  Bung , @ Plastle Fiber
Original Quantity: _. ___ | 5;_;:& b /0o _%Ful
K sdii  ___ Witr - Beag?  Yelf (dxloony
‘Sldee ©  ____Fmzea " - Salvage Drum Size Type
—— i —Pupals .
Powder  Other (specify)
— - NIRAP-FRIOLEY FoB&

uwnwww ‘ P.Pﬁ - Qeén}g--ﬁwh ﬂn.'//m,‘ Leb.

NA : .Natpuﬁ:md .
Beilstaing Yes No - NA Not perfiirmed "

Not pediormed:

1037 . . : DOCSIBILT4 °



UL | —20—cudd 6o« DI BHY WeS| INU . 651 291 @899 P.21/38 -

. DRUM/CONTAINER SAMPLE LOG

- “iobNumbec_%Q_Od’L['L7( - FiddCrcvr:S:g ve, Pinauv\‘
Date:__[O- (2 ~00
- _N62AYG7-9E0-0995 crimomy @

DRUM/CONTAINER MOBMLTION

Coafainer Number; A% |1 Q:igmalConmwa:. _SSgq(lagn
. (specify unir)
Original Container Type (circle type): @ Plastic  Fiber
On@nalQuanmy' . 53’ ga!sct _Dsa /00 " %Fu
. __Sofids ___ Wit - Bepadage? Ya/@ (circle ane)
—___ Powder Other (specify)
Tiusteation and Descdption of Phases: - |
1 - NIRAP-FRIOLEY JoB
B Addmmmmlcunmmmnﬁ hg”g‘r’w{ I‘hu(,(ﬁm,m AT-(0 . .
SAMPLE INFORMATION: .
Sample ID Number: -
Dato and Tims of Callection: Sampler:
. Sampling Method:
(dn:am)' Glass (amber/cear) Flastic Metal
Sln(spenfymm :
Peroent flled: "
Samplo Preservation (clrcle one) Yez No Other
Calor: ' Odor: ) Ph:
Flammabla: Yes No NA . Not pexfiormed
Bailstein: Yes No - NA Not pedformed.
Wﬂ'w * -Yeg No NA ) Ndm
Additional Tests snd/or Conunentic - . L '-




Wi=dg-2d08 0859 BAY WEST INC - 651 291 @833 P.20-39

_ DRUM/CONTAINER SAMPLE LOG -
. ™ Iob Nusmber Too3q?( | o ded&wé:lxgg_ftcvsm
ate; -1¥-
( Dam_lo-lB-oo /\/68‘:(@7 qxo 0984S _crdegsay-

. DRUM/CONTAINER INFORMATION:

Containes Number; 4% /O OngmalConmnetSlzs.__S-S-J&[lor\
(specify unit)
OngmalCon(zmar‘l‘ypc(uxdam:e) Bug @ Plastic Fiber
" Origioal Quantitys ___ 53';,;.« ek 50" s
— X% _ Solids ) _._.Wi“ . w Yal@ (am!eon:) ‘
— . Stodge — Fmeen " SalvageDrum Size Type .
Tinstration and Description of Phases:

NIRAP~FRIOLEY Fo@

Add:ﬂonammmlommminmm. Dr\." (L C_Q‘f'ft'nﬁ S ~0r0yy\' Af-/o

SAMPLE INFORMATION: .
Sample ID Number; ‘ ;
Dmndmufcunm : Sampler:

Sampler Container: . : . ‘
Type(dn:hm) ’ Ga(ambdd.ar)' ) Flastlc _Mdal

b

Smplanvannn(urda ane) Ya No  Other

. Natpaﬂmmd
Nat pedformed:

33
il

Additional Tests and/or Commentx,

10/97 . . . DOCS#ILT4
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nnuﬁg/coumm,&mmmc

. " JobNumber L 00347( ' ) Field Crew; sig ve Picegin
Dats [Q—lz-oo
o W63 UG- ‘iXD 0995 crimasay ®

DRUM/CONTAINER INFORMATION

ContzmcrNumbex:d‘ 3 OughalConnmztSm .S'S'?q //or\
. o
Ougm:lConm'l‘ypa(axdctyp) (g;g Plastic Fiber
Odiginal Quantity: _: - 53’ galscr Ibs or [0O  %Fu
o _Behds _g,wm . Repxagl Yesi® (circle ans)
| Fowder oma-(spuﬁ)
“'-'“* ¢ NIRAP-FRIDLEY Jop
A;nmalmwwmwm De Con Comten ~0N~\ Pod .

fg&:‘ea ent Clgq 'u_'h. 3

§
:

- Sample Preservarion (circle o) Ya No  Otex

- Natperfnmed
Not pedfarmed

10757 . : o DOCS#33L74




U . At el AITW 0oL £t nu&:’ F.12734

DRUM/CONTAINER SAMPLE LOG
JobNumbec.LOO_?>ﬂ.7( - - ermc:w.s_-fgu Prcegan

Date:__[0-]2~
. NedHGo7- 930 094s CTOdoaac{"
' DRUM/CONTAINER INFORMATION:

Container Number, ¢S\ Odginal Coamsiner Sizee ___ S S ¢ q /(or\
’ (specify unit)
OuanalCmmlwpe(mm) (% Phastio Fiber
OngmalQuanhty' SR §£ jw“’ Ibsar /00 ~ %Ful
st _ Y Wir - Reshp! Yei® (dwleon)
‘_Slodge Frzea ~ SalvageDrum Size Type
Powder Other (specify)
1 ¢ NIRAP-FRIOLEY JoB
mmnmm/cmm:nmmw. <= Cohn fer- ‘#hom (uest: ch(

WL'f' G/ n:ﬂ.cl

Not performed

1097 ‘ : DOCS#331T4 *



LA ]

cuTCcUUU O IO DRI WCED) M. bdl ZJ1 byJY F.11/739

DRUM/CONTAINER SAMPLE LOG

. J&NMM?( ) Fidd(}evr.ifgvc Pn‘cvsm

Date: [0-]17-00

N6aH©7-98D-099F5 crisgmy @

DRUM/CONTAINER ORMAHON

" Container Number; % OxigimlConmincSizc. S Saq /{or\
) (specify unir)
| OngmalConnine:Type(mdctype) Bug @ Plastic Fiber
Ongmalva gi_gbar imi /00" %FE
 solds X Witx - Repaclag?! Yo /9 (circlaone)
. Sludge _' - Frozen " Salvage Dmm Size Type
_____ Powder Other (specify)

' Chain-of-Custody Number:

NIRAP-FR ToLeY Jop

anmnmm:mmm &—gn Coeter Jrom Cad (fiw'ﬂc_é.

SAMPLE INPFORMATION: .

Sample ID Number: : ;

Dato and Tims of Callection: - Sampler

Sampling Method: i o
Type(cicloome):  ° Glass (ambericlear) Flastic Metal
Sizo (specify unif): , .
Percent filled: -

Sampbl’muvanm(mdn ane) Yes No Cther
Campasited inta; - :

Colar: : Oder: ' . Ph
Flammable: Yes No - . Not performed
Balstein: Yes No Not pecformed
Water Miscible: “Yes - No .. Not perfarmed.

FF

Additiozal Testy and/or Comments: -

10797 ‘ : ) DOCSi33L74 -



U —g0—<Odd 0T DT BHY WeS| INC 651 291 6B99 P.19/39

_ | DRUM/CONTAINER SAMFLE LOG

Job Number; L 00337( | ' o Field Crew: P‘Ca-,sn\
Date: lg—(_i-oo M
-DRMCONTAMMOBMATION

" Countainer Number: 2% 9 Original Cantsiner Size: SS'C:,QIIQV\

. (specify unit)
OnanalCoatamuTypc(d:dntype) Bug @ Plastle Fiber
'OngnalQmuv . S’s’ gﬂm ﬂud- {00 " %rFuH

C X Salids Wit pacog!  Yes /() (cizcle ane)
e g e e em

- Powder omm
nhmnmnmm ) .
L_-.-_ - - : /\/j‘f(/q-p’..F,Q roleY Jop
Additional Dpm/Containes Ifssmation:, LS GTTINES Fhim AT-7.

Sample Prescrvation (cirls God) Ya No Ot

.. Not pefarmed
Not pexfis

: pexfiirmed
Not performed

2gg.

1097 . . . ~ DOCS#I3IT4



[ R 17 T TR T - T - DM wWED! I

- BO1l £I1 ¥yudy F.18738
; nnv@comsmmwc |
-7 Job Number:_T 00347 ( | - Ftdd&w-&;ve Picesin
Date:__[0= [3-00
—  N63Y467-980-0935 crimay; @

DRUMIC ONTAINER INFOBMTION

Container Number, 2% % Odginal Coatainer Sizes __ S .S g ([ o
- ’ ————33( y we)
Ougmal(hmaln:rbpc(axdctype) @ Plastic Fiber
TOngmalQuann:r - : 53’ galsor : Ibs or [00 '/.m
X Solids L _Wier - Bepacgel  Yes/() (circle ane)
—__Froema " SalvageDrum Size Type
) __hquid o Puopable .
Qther (spesify)
mmﬂmmnmm

— - - NIRAP-FRIOLEY JoB

Additional DeamContaiacs Tnfhrmatior Drilt couttinge ‘CV‘OM AT-7 . .

' SampbPres.uvaﬂnn(chdn o) Ye No Other

- thpufnnnd
Not perfiamed:

34
i

1037 . : ' DOCS#3INT4



UL I —cu—cuuy  Uo . DO BHY wedl INC : 651 291 ¥vss P.17/30

_  DRUM/CONTAINER SAMPLE LOG
. —chNumbct:_M’]{ o ’ | Feld(kew-égvc P;Cvstr\
Date:_[0-13-00_
| N6aAHGT7-9 xo 0995 crimani
DRUM/CONTAINER INFORMATION:
Container Number: 4% 7 ____ Odginal ContainecSizet S S /(or\
— #( am
, OnginalConmmcr'lype(azd.etype) Bung @ Ptastic Fiber
gt Quamiy. SZ.._smm e /0O sra
_ Safi _Witr - Bepacog?  Yes/f (cnleon) '
_._Slndgc — Fmeen " Salvage Drum Size Type
__qud ____ _Pumpabls .
| Ottee (specify)
. -nimnmnsudpdqnm |

4 - - NIRAP~FRIDLEY JoQ

Samiplo Preservation (cincle ane) Yes 1}0 Other

E
E
g
E

- 1o - 3 . DOCS#3174



T I BHY WED1 1IN 651 291 ¥¥S9 P.16/39
R | DRU:D_E‘ICONTAINERSAI\IPLEIOG

- "IOBNWM’” | ~. : o : Field Crew: .Sgue. PnCvs"\
— N62HG: 920 0995 crimosy @

DRUM/CONTAINER BMAﬂON

Container Number, A% (o Original Cantainer Size: S S 5 q //or\

. : (-?eufrum)
-OugmalConmmet‘lype(mdctypc)‘ @ Plastic Fiber

OﬂginalQnanﬁtr 'S"{ galsor Dsa 20 " wry

Solids . _;_Wa'tnt : Bepadage?  Yes/ (a:clzm)
 liqad " — Pumalle

L Powder Other (specify)

_ _nhmﬁnnmwmm

NERAP-FRTOLEY Jop

Adfiooal DeemiCotaag ezt Orill- cottingg ' .. @

. .Notpafqnmd

10757 , . DOCS#33174



UL i ~cu-cuug 6ot BHY WES! INU 651 291 @999 P.15/39

o nnnig’zcoummms;\mmc.
: . .IObNumbﬂ'M7l . - . ) ‘ Hﬂd&evr SKVC P‘C"S"\
. -~ {32~00 .
@ = veaveo. 9§D-0995 crimamy

DRUM/CONTAINER INI“ORMATION

Coutainer Number; 4% G~ Original Container Size: S S G q //o_r\
(specifly upit)
Onmﬂconwme(mm) Bmz! @ Piastc Fiber
OngnalQmm- : S}," glsa: Ihs or _%Ful
T Wime - Eepachg!  Yesif) (cimieans)
¢ Sindge . Frozea " Salvage Drmnm Size Type
— Fowder Other (specify)

Tiustration and Description of Phases:

S 3 - - ¢ NERAP-FRIOLEY JoB

. AddmunaIDmICnmmn'Inﬁ:mm Ob.‘H' C(_/H)'«cts:-oram A=Y .

Type(drcloan):  * Glass (ambenfclear) Plastlc Motal

Not pesformed
Not perfinmned
Not pexrfonned

FEE

la/37 . : . DOCS#IT4



UL I ~2u—2uud  ug:S¢ BRY WEST INC 651 291 ¥rs9 P.14/30

) .DRU.B.Q‘/CONTAECERSAIVIPLEIDG

. " Job Number L 00347 ( - Field Crew: Ste ve_Picesin
Date: |0-12-00
- NG2LY @7 920 0995 crimay @

. DRUM/CONTAINER INFORMATION:

Container Number, A& & Original Coatainer Size: S'S'CxQ//oV\

' . A C - : (specify uait)
Odginal Cooiner Type (cinletype):  Bumg (@? Plastic Fiber
Orginal Quantity: ___. 53 gilacr et /OQ %l .

 soids _Witr - Bepaag? Yo f9 (droons)
X’ Shndge ° Frozen " Salvage Drum Size Type
. ti]!!i" h’mhh .
Powder Other (spesify)
Tiustration and Description ion of Phasex: 3 |

= - - NIRAP-FRTOLEY Jop
Additioral Do Cantaoee Tatumatiore O i ([ o AT -9 .. @
SAMPLE INFORMATION: _

Sample ID Nusmber:
Dats and Timo of Callection Sampler
Sampling Method: _
Samupler Cantainer: .
Type (circla ane): Giass (amber/clear) Plastic Metal
8izo (specify unit: ,
Percent filled; -
Chain-af-Custody Number:
Sample Presexvation (cixcle one) Yes No Other
Campasited into:
Calor: i Odar Pix
Flammable: Yes No NA © . . Notperftrmed
Bdlstein: Yes No - NA Neot paformed
Watatbﬁscﬂ:l: ‘Yes No NA " Not pexformed.
Additional Tests and/oc Caramentc i

DOCSAILT




WASTE INVENTORY TRACKING FORM

/=2 -0

LOCATION: V22 YL 7 -F9) + ©F2S 7 oon sy (WS/)

PROJECT NAME: VLo P Lucl/ey, mn) ~ ZxTRnlut o Lloll

ACTIVITIES: \Za's 422 Y88 Hrom o & LAttt Frons Lo A7 ¢

2t Lol rostwttar,,.

Activity

=24

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

M
Signature:

Generating Field Evidence Type of
Date Waste Waste Description of Container | Location of Waste
Generated (bo::;k;:):‘e)# 'Y of Waste | Contamination (storage ID#) } Container |Characterization Comments
7= 5139 152500 |feoom  |Peoelop —| Holl £ok 5o/
A78 Wearlg v D, Aabyrk| poct Dg/'i‘fé Aualysis ;‘;@
/vl A, Ls//
ml | 1357 [ ) &2, 55090
~/+ &7 Lr,)/ I
1% wod] VD % l { P14y
a3 QR 1 - Steel Np, )/ - ORI, ,
Y- v MW =14 o &mﬁjé |~ .
7-3 |lecon |Der /53 Oeco 777 -
g prd| nsa | fY 0 24 Oez!m WAL SVexes T



/(= & -0O0

WASTE INVENTORY TRACKING FORM

LOCATION : /42 YEP-280-0F28 fo7 H ooay [ AT S

PROJECT NAME:_AN £ Lo P - /%/d/e/v«/, 28 ~ExTRAE #Fvom L)) Zost )/
ACTIVITIES: Ly frlld i o F S xTRACA f5um 2] ATK

Activity
Generating Field Evidence Type of
Date Waste] W3 Ipescription of Estimated | Container |} Location of Waste
Generated (m“ek;;’::)#/ of Waste | Contamination | Volume | (storage ID#) | Container | Characterization Comments
03] wesl DRr,1/ R7S N Bee /bt | Wersr  |unden Bee V17244
Wizl 1478 Yrottwd oD, | T4/ oo A79 Nwalysis | FRom S5a]
DReerr s
n-1v3 Yweir/ DA77, ' ysoo9nl \Necon (eemwade; Vmadd Heit
A7-8 lmut | mD. Qé;;gzw/.mﬁw fact \Juhl, ois \Sempte 2oy
LA Fen
V7=-Teawer7 [ori77 el |/Seog41 \Nearnr Ylwndder |Dwr/7-Pend
AT-F |wate. | NA //0 iw,fox Pocd_ Awalys(s |+ hoo ,a/qe
_ wes |pevelops f Wa+tep
/-3 A7-¢ lwarmn | N A 498" / / / Held Togetis]
- |werl |beson / I 1 I
> A7 ‘I~D;>4m- ZLf;’A 22 /257'4 T sy, 7%
n- wey R/ 7 9.
; AT-2 {)ht{o{ .7 5% 4’-/’ e ( ( 6,47/9
/1= wey/ Ri)/ Al | R4 ) /K e @
AT Auﬂgﬂ Ard) [/ SEENATS ( Ay 2& ’

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

Signature: éﬂQ% W%/:Z\;\
=

&t

/-9

7674

o }é_,Q




LOCATION :

J)-o oo

WASTE INVENTORY TRACKING FORM

NEQYER -G D -097S
Erdley, may

CNT # ooy

PROJECT NAME: V.5 Ro P — A’,em//cjy , 1 A
ACTIVITIES: Zw S Fm [ atbiins o Ff Far JAim Loirs e /)5S

Ll T oo397)
Activity
Generating Field Evidence Type of
Date Waste] W Ipescription of Estimated | Container |} Location of Waste
Generated (m“r;k;;’::)“ of Waste | Contamination | Volume (storage ID#) } Container | Characterization Comments
10-12 " |7es+ Boked DA/ )/ Loudvg |Coms=7r
Ze - 2790 Citbing] 1O D, KelloAE\ Worxt | g o //;Js e SEH
- Recmrs
AT {)SW
2t ebn
7 DAi1) o) (AP |V er Tz @vdﬂfz/ef
ﬁ -F { ¢% (-4
200 b N D : 473, - ex7 7o Ars
= i/l S00ga] |es s1o7€
|-940 S et | N 975? Ifﬂ%#% Ly 52
. 734> Soco e Blla S
/0 ﬁ/0-7?5:’ ET7 /0co *eelh I 7
Y]
e |02 Lo ||
- OO .
)i-90| /(B Vogden /728 | Steet 700k bty S
'\_ \_’_/ W' .
Totnl

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

/ 4




WASTE INVENTORY TRACKING FORM

ZEA b

-

77 —]O-aao%

LOCATION : A/ Z RopP - Fulley, mw ,//vg AYEZ- 290 -O7PS Jerd o2y

PROJECT NAME: VLR OP- S x 7R# &y £y o)) Zpps Aot goms

ACTIVITIES: He, 7//£//¢ FEXTRICG Lo LI £ 05 Jot o A orin

Activity
Generating Field Evidence Type of
Dae Waste]  Waste  Inecintion of Estimated ] Container J Location of Waste
Generated (borc:;?;#l of Waste | Contamination § Volume (storage ID#) | Container |Characterization Comments
/6 =12 Vest oaes| DRI , 555l | pexr | Renbioy |Covsaldaica
52 larTpsmlCithg | M D, A5 %o/ 72 Ao Myst's VRo 5
Bee S f 4 Mcwry S vy
. > Aottt \HT Sy oot
/o-1R2  VTeg+bohes JORIH + y o, YY) o/
22/g ﬁmzm%”m ND /112 5) 4&04:‘:%?:7
- Dact Stee/ }.,4t?‘u7 2, T AU S
Foaoy, wallviis d%q S
DRI 1) 2urd YeOr0// THu K 4
In St ola .
)-9-c5 |97- 2 RiJ/ S Ko/l | yex 7 Fard rirg
+3 soc] VA a4/ 7o A7 VA iy
9.0p |A7-F |02t a5 V2 (e 7 KA %
/)-7-20 |"¥g Carey | NA, ?{%/ FoloTnok | pmsrd l 3%
AT-F Beve/op- ‘ a’ De@. ﬁﬁp;;é‘( / TAMK
U704 45 mesrgo]l D |I00cs Eaoed | | g/ds #<2
AL
Beel Kingy Rttt
1-F-C \Oteory s e | 10D y90a S
LW¥s 52 ,
To £f. Yol 3603, o
' Tavk o | f14, p
4 O/ /1 ‘g - JY] zﬁ@/}'ﬁ;
Rit/14 / W s, tle
/1-10 < o »r ] Y50 Vhalthe Dok 7
Vs -
T o e |5 ]

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

Signature: 4%4;3 W/Z—OZ?\\/
J 7

2875k



WASTE INVENTORY TRACKING FORM

=) 3 -00

LOCATION : //.Z RO P= 50&/ /ey 1 70 / NERYeP-P2F0)-0 29K
Cra ooy

PROJECT NAME: NVMZR O L 5 X7RALATIoN Lde)l Twsts//atrosr

ACTIVITIES: /)A/'///bf S Installaton o ff EvIRACRTIT? ) ELLS

4

Activity
Generating Field Evidence Type of
Date Waste] W2 Ipescription of Estimated ] Container § Location of Waste
Generated (bo‘rvzt;;):'c)#/ of Waste | Contamination Vol,ume (storage [D#) | Container |} Characterization Comments
10-13  es %fﬂ Da,7/
229 s7+l/j cuding AN [ 240 /
n-9’ :
7 A W =22 p
: 25 rexr |Pendts
fofﬁ/ gm// IFD//’]{? 76 479 | Avaa /1<
7D</3 -E’S f—g,g ORirly. Jeeo | TS20+ | 41 ’(} 7
B2 1o Vo5 N g2 |gef
-9 185kaliatt O )1/ N7 K S
weren |4 N | T V=]
v-9 AT ?*g Llersh :
— levape] N /020 _ ] /
| Akl mesnst 15003, ¢ ‘
08,1/ iow | DRV g VSooge |e7snle
=16 laraet Lod | MO V5 5000 ax| bovt )8

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

s, Uis ,%7%—2’?; @)




‘'WASTE INVENTORY TRACKING FORM

LOCATION : 6//\/ /8 AR P ’/-74/;//5/:/// 70 2/
PROJECT NAME. £. % 7R A cq Fion el I o5 SV Fr v
ACTIVITIES: 02/7///%79-4jn/5>é; Sl & £ Lo/ S

ry‘?

Lon [/ =)Y—so
Activity .
Gencrating Field Evidence Type of
Date Waste| V3% Ipescription of Estimated | Container | Location of Waste _
Generated (m\:zk;loi:)#’ of Waste { Contamination | V l,,'m}c (storage ID#) Container ] Characterization Comments
Decorry |Kasww Soal | B /9 | Fending |71/ 8< R
¥4 Voot 02%“ VA, | P pelidathon] 7 gﬁm{g 712 ou 1 |
) waren _ 2 oy
A W il WV 277, B9V N g Lo D
| f Ploot
.. ~ Yy
‘ Driing | DA otel o LOL) M eed
/¥ A7 359 thud /Jé?fd / / 76 4%] on
. | Z227
R 1vg WORiI/ Jtae 20l 1 L4, 57 Pend, To Ko #Hwn J
% MTC? ! %/séu A 500/’*( % Yyl 4 E'/Ja;tg Thokes 14 T
DR77150 | DRilh ' 77 o ¢
KN4 Var-zeen Lodern | — J3emd %721 4o i RN
74%&& 4«4. N ikep 7 MW//

'

S v
/

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

Qoo L A
/ Z |




WASTE INVENTORY TRACKING FORM
For DAY /) -/5 -2

LOCATION : AR P - Frdley h » LA 42923 -9 D099 SCTH 003 <
R # To0O03Y

PROJECT NAME: & x ZRA 4 1 [0l T w5 Las/ls Ao on

ACTIVITIES: PR Wirvg s+ Twshullptsom o £ AT-F
S+ (Jater TReat ment A

Activity
Generating ' Field Evidence Type of
Date Waste] W3 Ipescription of Estimated ] Container | Location of Waste
Generated (bo\'::;’::)#/ of Waste ] Contamination § V. u&e\ (storage ID#) | Container §Characterization Comments
dov7  Develop |0 50 Frlleted |Rees7 e Fo
/-15-0A 477 9 V2sen peslpme £
_ TRER? rr1 €nrte
, T4 prwpyen v S\ < FE 3
o G b \Hel/ P 7S 7
/32> Z A D 1 i Tish IS vt
, i TR €nsdrn ot
. a7 ;6’4%
77 R/ /) ' Perdii
-/3 et il |85 /o e i
7- ' » oy/I5rs
/-9 A Cd | Zpp "

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.




- WASTE INVENTORY TRACKING FORM

C7 2 .
LOCATION : - < -2 - <o 5
‘ 7 15 ; Jo '339/

PROJECT NAME: S X7RA % Ffrom ell, Twstaln +/'0n

ACTIVITIES: _Lda Fen TRoa Fmrcot as o £ N-20-00

Activity- GAls.
Generating Field Evidence Type of
Date Waste| ~ Waste Description of Estmated | Container ] Location of Waste
Generated (bomt;?::)#/ of Waste { Contamination ] Volume | (storage ID#) ] Container |Characterization Comments
We|
~ - Rl A/l All LAte)
//-15 _ 700 Z *//ex;q_ _;Me.}{:d
Yy 2% oG- X ImEs | 76 o Si2€
=14 \pesmbsd\Ro/n Leidfen {9)‘1 18 | 7R 6a tment |
' £ + | Sys Fe&r)
1=
£rlten
/-1 - e ‘ [1 /
/-0 0 £ 1tered [TARApsRrAA
Sysiesn .
NP
o

= (o fodry + 2D
bal AL RAw (ale, Yo # Voes Wwe £ Ao morret

Pait | 094@&/)/\’ DR/ Ae | 2 _/Lw
+ 3088 % |8471/8 /ji//é/e £90k

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

Signa%ﬁﬁ_%i& ZK. ©.) ),(L, f7/<]£¢4, cel
4 S |

aad /%j» ot tealeses FA 27
Aerak Pa«a’rihéoc_f“ 2 ﬁﬂ




'WASTE INVENTORY TRACKING FORM

. LOCATION : Mz Ro P —A;e/.://p/y} MN= NERYEP-F8D - 099s/ #c%r 4
PROJECT NAME: 240 P - Sxc7RAL #t v (Pl 400559/ Ay G

ACTIVITIES: AR/ /i v Fok ExTRels ton o)) AT 1o

4 .
TN SHad/) pts o

Activity

Generating Field Evidence Typeof |
Date Waste]  Waste Description of Estimated | Container | Location of Waste
Generated (w"';:’::)#/ of Waste | Contamination Volun}c (storage ID#) § Container § Characterization Comments

we.
AN O T $< St=e/ 7 Hated Jobe

baivsig | Lottig N D |RFS |Garen, |20 ZR 405 foA

78 Kol

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

S

Signature:




WASTE INVENTORY TRA
/(=) P

C&KIN G FORM

LOCATION : YZR O P /"km//{y, Y22

PROJECT NAME:Z K 7RAC Gt on e/l s i/l Ay

AT
ACTIVITIES: A //~Se f Scpcow = develoy LlelV’ T eat |

Deve looment + Reromr wa P=Z

A7
Activity
Generating Field Evidence Type of
Date Waste| W2 Ipeccription of Estimated | Container | Location of Waste
Generated (bo::l*f::)”/ of Waste | Contamination § Volume (storage ID#) | Container | Characterization Comments
=17 |0kil] iz DRis] SO Fend
AT-10 C'c'zlf-// d AN éQO/ /Z‘g - &w/c///k,s
DA I &00 (AENVEXT 1
| k) WA ’e"j /?%Am" ( —
(% o R V4
// were] NA o J bg(// e
L v L7 -
(1-13 |Decelrp [Dovel /000 , Vfbi+able | Th7ere! | £ w750k
p110 | wadp A/ 73 S 77 i B s
v TRent rnend
\)f S

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

%ﬁk m
Signature: / 4
/ Z




\.

WASTE INVENTORY TRACKING FORM
/[ — RO—

LOCATION : /)/ZKD)O -/71;//0/:4,119;11 A’éQYéZ-ZZIJ'ﬁi_f éfﬂgézy

PROJECT NAME: Ex Haradion Lol swsim/la ) oo

ACTIVITIES: /A {24 %%%)/ / 0{) 0:5’/0,0 i O/ 5‘&7/4// /q

A
-

DRi )/ »oree A on /x4
Activity
Generating Field Evidence Type of
Date Waste] W3 Ipescription of Estimated |} Container [ Location of Waste
Generated (m:ct:;)::)#/ of Waste { Contamination | Volume (storage ID#) § Container | Characterization Comments
VESCA P ™ /1000 [Skee/ | DT T> T2-taf—
LV A W A s/ 1522 < s
. /e
Wizl vl v, 37 M 8 FPso v st (;
evelop Yevlp - 12002 | LAy
1120 at10 Limens | %L e 4l
, / : / |warer ] - / _ o) %53- beoclopmed| polofed Fo
| S S g
: Jooo  Yoktable Y 'zt Hoce
o ] Aol
' } [ 1/ Jeeo R136/¢ / ‘ ystern K
2! Lo /
>
NR1/7  Waref he/ /ol | Vexy |58 beaﬂ/’ For)
Y20 et A'Ricd an gl 2 227 a2y sy

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

i : = W 4
Slgnalu; Z'{/WAJ / \’/&@

.//DM/ Foeated  Foclay Z’/@” W




LOCATION : /ij’&ﬂ—fi/éﬂ/;g.mg /A/é Y74
PROJECT NAME:E X7#ACa 2o ou Y Jo//

WASTE INVENTORY TRACKING FORM
S = -0

2-F8D D97 =:f?’éba4/ .
(82 T-SOo3y72/)
L S F29 /577 oo

ACTIVITIES: £/ /@//;/9 24,0 F Mo p o fopro s & Ly )k £

Theer Kivs 7 htdtoe 578

Ls .,'2' T & F Az 5)/5%

G‘::lt:’:glg Field Evidence 6A . Type of
Date Waste Waste Description of Estimated | Container | Location of Waste
Generated (m\';t;?::) #/ of Waste | Contamination | Volume (storage ID#) § Container ] Characterization Comments
Y237 T Besele; or |FR )/ Ar) st
/2] ntee | st A D /000 Vowk g &%’7 e g
VALl — | — L wp oo | 7% | 78 15%%, | Zhpedd
_ ~ il |5 y 7
Al — | — Lyy |Sso %75 Al s WY
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Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.
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WASTE INVENTORY TRA CKING FORM
Y Eor=

LOCATION : AVZACP ~£didley,mid INE2457-550 - 055/ e 750024
77 7 B.H_TO054 2/

PROJECT NAME: £ X7 RA (o L1ov [efl Twsia atrin

ACTIVITIES: Ybaten TRoatmen? [Deuelpmment prop

Ieddls for ater ZRexited s £ f)-22-00
Activity A4/
Generating Field Evidence Type of
Date Waste Waste Description of Estimated | Container Waste
Generated (bo:::l‘;’::)”/ of Waste § Contaminatioa { Volume (storage ID#) Characterization Comments
FRoows o%«qg 70 A/ WAtey | A/ LWATES
1118 eompilliiare | V0  [Ga (- £ tered | TRANssfirke
TAvK o |Develop Poo Thoton 3L |Uro. Fottablg
118 V8ayi2 | mage G4/ Bag £ Haps) TAOK toro
A /000 o Warek
)-)? . / L«){ e a4/ 74 en TAEe Fmberl
oy 18 A CAr+H/= Systent
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| el s % Jeeatell
A Wbk SE | Has | vew | Been |Taepted
avid | Ren |Thoboush p/ﬂﬂfﬁéa tAvent |5y s40,
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s \tnte ot |Ruded ARL Koo |4
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Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.
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WASTE INVENTORY TRACKING FORM
)/ -0

LOCATION : A/ZA0P £ 1@&;/ mp/véa?q/? -780) - 0?95/67#00;22

B, TOoF4 72/
PROJECT NAME: £ X 7 RA (= %zm (ell Tystelwtvin

 ACTIVITIES: Ybiten Thoatmeq i,/ Dewelpe tmest A7-/0

Toddls £or Water 7Rexded s oL /) -D2-00
Activity d Al
Generating Field Evidence Type of
Date Waste] W% Ipescription of Estimated | Container [ Location of Waste
Generated (m\';t;:’:;“ of Waste | Contamination | Volume ] (storage ID#) | Container |Characterization Comments
FRows Oezag =72 A A/l Wwaiey ] Al LWATES
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Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.
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WASTE INVENTORY TRACKING FORM

LOCATION: __AT-9 Lot #evelojuent.

PROJECT NAME:__/l/iirep)

ACTIVITIES: fc/m,a c/ dretona (- teut gl Se\L:fMCnv‘ SCrgen'ng

Activity

Generating Field Evidence Type of
Date Waste|  Wast  Ipescription of Estimated | Container | Location of Waste
Generated (bomk;?:;:)#/ of Waste ] Contamination | Volume J(storage ID#){ Container §Characterization]  Comments

we

et peral Coatediam.

/ (-17-09 ﬂwc(g,.d Lot SUVone é@d{,‘,( ”— 7anil ontemifle AT- 1 Jeveloprett -
¥ Y T

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

Signature: Mv\ @QC(/M;\




LOCATION :

WASTE INVENTORY TRACKING FORM

N LRob

FRID LEY

PROJECTNAME:_ NV 624 67-920 - 09945 cCrres 24

ACTIVITIES: {eett o Lron ofe wom‘gwnc{. the vollodd box

Activity
Generating Field Evidence Type of
Date Waste] ~ Waste Description of Estimated ] Container | Location of Waste
Generated (bomt;;’::)“, of Waste | Contamination § Volume J(storage ID#) ] Container |Characterization Comments
we
o | O0cwtem L uter/ PoLy p¢ | verR
LY
rollo0 | sitr | Move  Jigom Nranmic |ara

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

Signature: JVEZ__—‘W\— %%
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1 vem, srres s 20 ot u: Reguistions, Crainances or other Iaw? __ Yes or 25, Mo

< &ume of Ovigin
@) Rscommaended persenal proteagtive oqubmcnt 4nd spetia handiing prccedures
0 Anticipated Volume: 2IIR_ Cubic Yarde o
| Frequency: I Ono-'nmo —— OBy — Weak ——— Mom
Yowr —————— ther
! @ Mewvad at Ghipmert: Z Bun . Orume Other
B .L".‘,’l.".'?"--'-- Leed, R r‘ “ D 2y b Aa Tl
1 l': O B I. ' ﬂ’ "“-‘-‘?;gl('. il "m‘n o, %Jb‘{:}f,‘l_]:;_ Hos 3o
& Phywies Btate: % Oensity Range: . /_ 10 L. 5
::u:d .__s.na;-.auu ' e N/O — IDe.7gal '
——— — Powger . /00,
—— ' o0 ———— ul‘“' W‘ ]
b} Odor; . . "¢ Oeor(s): '
e VERLTLA,
X‘Nom —_—Mid  Srrong Osscribe:
Qr —— h) pH stancers units):
— ‘ 140 1414200 -~ £§20 __ 2180 L 8.1-0 o 9.1-12.4
.2 n20V  ____N/A ____N/D —38.8 L N/A  __ N/O
(] : X 3 ﬁou: .
roe UQuds o8 or ~NO 8ingle Phased —— Di-lmyerad

— Multi-layereg

8) Minimum Percent §oligs (%) .LQ_.




£.705,2001 88:35 _ 9996200489 PAGE Bl

ecT @ ULER- "9, AP 43R WVSEATEQRER .OFFICE 1FLS.. 0@ 358 TO 8512512995 P.2P.@3

4. WASTE COMPOSITION
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-11:58 FAX 763 441 2025 " ELK RIVER LANDFILL + BURNSVILLE @oo02
a FOR OFFICE USE ONLY

NON - HAZARDOUS -
' V(:ASTE :ﬂi‘:ﬂFE?ST Customer acct o, Q2O >
WASTE MANAGEMENT Tieketho, 1 O L O¥ 22—

| GENERATOR B NO. 18824

Nam[e)js‘A NAVV /IOHM AUBEKT Gen_eratingL;ocation_NlROP - FELDLE'Y

Address__ 4000 _E. Riv =€ RD YE0 act Liver (Foadd
FRIDLEY MmN 5542/ -Q.‘ALe;,I, mu)
Phone No. Approval Ne. QJ 030
S WASTE CoDE |7 S p i s WG E DESCRIRHION T T Bty T S arra=ss CODES
R v ot ot W R PR e RS R MON b e S i PN w0 - DRUM
, B-BAG
N/ A ORIVE CUTTWMES i ~ C - CARTON
(DO o 6. POUNDS
Y - YARDS
S O - OTHER

I'hereby certify that the above listed material(s), is (are) not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law: That
each waste has been properly described, classified and packaged, and is in proper condition for trans ion according to applicable regulation.

R.>, AOBERT l24 o /N

AUTHORIZED AGENT S NAME . (PAINT) CDATE | -~ = % SIGNATURE V)

CONTRACTOR

Riil Jo | |
N;me B‘L\/[ é()&s)(, rk‘:_' Phone No. ég{/Z?/~ 0 %SQ
Sss g I(;M/FQ )07’7 e Sl'é ¢ M{ A/ SS/s3

I N€reby certify that the abdve listed material(s), is (are) not a hazardous waste as defined by 40 CFR Part 261 or any applicable state law: That
each waste has be operly described, classified and packaged, and is in proper condition for transportation according to applicable requiation.

-~ T '
. ) /2/29/00 Jrm Lege
// L/KAME (PRINT) | oate SIGNATURE

v B | F;\NSPORTERT

Transporter's NameJ/elﬁL G 2r e < Phone No. ( Zé3/1) ‘/2..7'— ZL(fZ.,
Address_[ 4 00D VE‘XJL ;fce f Driver's Name ///%"T élb'%ﬂé. '

gnom/(’ ma)_ _SS3 ?“/ Vehicle's No. l[ (X<
; picked up at the Generator site listed abave and delivered witho 7{1&“ to the disposal

| hereby certify that the above namad m
facility listad below. :

i-1] ~o| i Fl-o) ~Z

E%/

SHIPMENT DATE om)En's SIONATURE CELIVERY DATE o] 3 SIGNATURE )
R

Site Name ____EIK River Landfill, Inc. Phone No._612-441-2464

.53 22460 Hwy 169 N.W., Elk River, MN 55330

Parmit No. SW-74 il

ime :
| hereby certify that the above material has been accepted and that information pv this document is true and accurate.

-0\ OL\Q

SIGNATURE
FMP-3343.5M PP




ELK RIVER LANDFILL, l'
A WASTE MANAGEMENT COMPA

22460 Hwy. 169 NW

Elk River, MN 55330

(612) 441-2464
(612) 441-2025 Fax

September 19, 2001

Jim Leisz

Bay West, Inc.

Five Empire Drive

St. Paul, MN 55103-1867

RE: Certificate of Disposal

Dear Mr. Leisz:

| hereby certify that on January 11, 2001, Elk River Landfill received 10.08 tons
of drill cuttings from the United States Navy, located in Fridley, Minnesota. The
cuttings were deposited in the lined portion of the landfill.

Sincerely,

4.

John P. Gagliano
Industrial Waste Specialist
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Construction Debris Truck Tickets



S

B muauowsxx PROPERTIES INC. e
- 2200 OLD HIGHWAY 8 T
; NEW:BRIGHTON, .MN . Ss112 BRI .

J Date: 11/15/2000 - - : Ticket: 0000525149
.ant:--; MURLOWSKI YARD : f © Truck i: 1210 |
- o ) : ~ Vendor #:

P

Bill to: BELALR BUILDERS, INC. gy ‘ " Job #; 6406

Addresss. 2200 04D HIGHWAY 8 3 r— Code
S i B 1. o .
NEW BRIGHTON MN 55112 ; S S .
: T ; g - : ¥ L

Materlal Déscnibtfdn

G ey e o R :
!$ﬁ1 gggantity Unit Price . Total

}D e 10b 30.0000

Yard Approva}\¥

Overwelght Tlcketc and Fines are Drlver Respon51b111ty
R L Certlfy That - Materlal Oymped Contaln: no Contamlnaues
L : (
White (Bllllng) - Vellow QDrlver) - -Pink‘(Accounting)

———— e T T + PR
- —_ 2, T

PR -3
s . H

. MURLOWSKI PROPERTIES INC. :
- 2200 OLD HIGHWAY 8
' NEW BRIGHTON, MN 55112
Date: 11/15/2000 : - : Tickets _ 0000525137
Plant: MURLOWSKI YARD ' : Truck #: 1210 ‘
' o RS .. Vendor #:
s ¥
- :
Bill to: BELAIR BUILDERS, INC. . Job # = 6406
Address: 2200 0OLD HIGHWAY 8 vy ' Code j

x
a
i_)
feey
e
s,

MEW BRIGHTON MN 5511, A
e - N ’ g I . ¢ . LT
A _— A e )
Material Description ' UM Quantity Unit Price _, Total

e

Imp CONC W/MESH Fﬁ%@ﬁm BELAIR Lo 51 1.00 30.0600 W 30.00

S e ol e o e e e e e o e e

Sales Tax S : , 5

Total Due ' : = _ (/

’ler Signature 4 : » \
Ptice Approwval - . —— 7 Yard A&pporoval

k3

Ovnrweigh” Tickets and Fines are Oriver Responsibility
T CertiTy That Matorial Jumped Contains no Contaminates

White (Billing) - . Yeallow (Driver) ~ Pink (Accounting)’



MURLOWSKI PROPERTIES INC.
2200 OLD HIGHWAY 8

NEW BRIGHTON, MN 655112

| : b -
Date: 11/15/2000 - Ticket:; 0000525132
Piant: MURLOWSKI YAROD - Truck #: 1210 .
. . : Vendor #: A
6‘ v ’ :A
. ' . . .

Bill to: BELAIR BUILDERS, INC- . . Job # 6406
Address: 2200 OLD HIGHWAY 8 : Code :

NEW BRIGHTON MN- 55112 ‘ I = i
Material Bescription um Qbantity - Unjit Pricse - Total
IMP CONC W/MESH TANDEM BELAIR LD L 1.00 :30..0000 = -30.00
Sales Tax N B
Total Due é PR
Hauler Signature R : o \\\k\
0ffice Approval _ - _ Yard. Approva

Overweight Tickszts and Fines are DrivertRespoﬁgibility
I Certify That Material Dumped Contains:no Confaminates

‘White (Billing) - Yellow (hriQer) - Pink (§écounting)
v

R T T AT T T T e T T e T T o, e e e e o " — —__——._

MURLOWSKI PRCPERTIES INC.
2200 OLO HIGHWAY g
NEW BRISHTON, MN 55112

Date:  11/i5/2000 ﬁ . Ticket:. 0060525142

Plant: MURLOWSKI YARD : : Truck #: 1210

4 ‘ : ' © Vendor #: :
. 0 - R . :
Bill to: BELAIR BUILDERS, INC. L - - Job # 6406
Address: 2200 0LD HIGHWAY 8 e Code ! '

o

NEiW SRIGHTON MN 55112

- . B R ‘ ; ' . i

'r iy ’ : ,.\-_-f¢ . B : Sy
Material Cescrintion . U Quantity Unit Price w i Total
IMP CONC W/MESH PANOEM BELAIR LD 1,00 30.000¢ ¥ 30.00
Saies Tax g : . g : = ,oQ'f‘r

. . - - \_ﬁ;///? o _
Total Due ' ' CL LT
_ e S

Hauler Signature : ' \/ -/_J@_’
Office Approval - ' . : Yard Aoproval //\v//t/k C.

dverweight Tickets and Fines arz Oriver Responsibility
I Certify That Material Oumped Contains no Contaminates

Whife (Billing; - Yellow (Oriver) - Pink {Accounting)



v TR

September 20, 2001

Navai Ordinance Station
118 Rochester Drive
Louisville, Kentucky 40214

Re:  CERTIFICATE OF DISPOSAL

‘Murlowski Properties Facility located at 2200 Old Hwy 8 in New Brighton, Minnesota
received from Navel Ordinance in Fridley ,MN 4 loads of concrete. All of the loads

were received on November 15, 2000 and have been crushed and sold off site as class v
road base, :

If I can be of any further assistance please feel free to contact me at (651) 786-1300.

Siucerely,

Chiere delsuse

Tricia Heffner
Scale House Operator

. 2200 Ol Highway 8 NW, New Brighton, MN 55112

Phoue: 651.786.1300 Fax: 651.786.0769
belairexcavating. com
Equal Oppartunity Emiployer

TOTAL P.B2
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As-built Drawings



AS BUILT DRAWINGS FOR

MODIFICATION TO GROUND WATER TREATMENT FACILITY

NAVAL INDUSTRIAL RESERVE ORDNANCE PLANT
| FRIDLEY MINNESOTA | |

- PREPARED BY: BAY WEST, INC.
o : 5 EMPIRE DRIVE | |
SAINT APUL MINNESOTA 55103

PREPARED FOR:  CH2MHILL o
| 13921 PARK CENTER ROAD, SUITE 600
'HERNDON, VIRGINIA 20171

DATE: AUGUST 2001 | INDEX

. - . . G-

. . - o _ G-2 E S
o ' | . . c3 N SPECI ONS

_ - _ ' ‘ : c-1 CIVIL SITE PLAN Z' )

PI : - c-2 PARTIAL YARD PIPING PLAN

—] | | : o ca . MAIN GEL TRENCH PROFILE

| | o : c4 DETAILS )
. j . _ ) . c5 .DETAILS o

i

F
LL.

wa;a&'%ﬁ&%wﬁo@#ﬁ;fé%wamssmzﬁaassﬁasﬁsa}m

" Revse or ocuenTsTIS,PORMRI: Rl o TSR REIRSLSEEPIIR 50

E-1 ELECTRICAL NOTES AND LEGEND
E-2 MCC No. 1 ONE-LINE DIAGRAMS AND ELEV,
E-3 PANEL P1 ONE-LINE DIAGRAMS
E-4 BUILDINGS 52/52 PLAN
E-5 LEVATIONS AND SCHEDULES
. \
£6 ITE PLAN AND SECTION
7 ETALLS
. ' TR o o S ' & BUILDING 52/53 PARTIAL PLAN -
T ] T T} 7 = : S . . M2 BUILDING 52/53 SECTIONS
: ' ' ' g ' M3 - DETAILS . .
: L S ' ' : : M4 GROUND WATER EXTRACTION SYSTEM / PARTIAL P&ID
STATE COUNTY MAP - o LOCATION MAP DER25400€22  REFERENCE DRAWING .
>N enaneer | o CL TN ST : : ‘ GENERAL ‘ SHEET 1
B . . ~ NIROP FRIDLEY , : . DWG -1
- RANNY . o ] — cH2MH“ | - GROUNDWATER EXTRACTION SYSTEM ' TITLE SHEET/ DRAWING INDEX/ '
ECKED-BY : IF NOT ONE INGH ON FRIDLEY, MN T P LOCATION MAP -
APVD THIS SHEET, ADJUST . \ . i .
APPROVED-BY | NO. | DATE . REVISION : -BY JAPVD| SCALES ACCORDINGLY, ) . PROJ 153691.31.01.03.30




GENERAL

-

ALL WORK AND MATERIALS SHALL COMPLY WITH ALL

. APPLICABLE CODES AND REGULATIONS INCLUDING

BUT NOT LIMITED TO OSHA, AISC, AND LOCAL

. BUILDING, PLUMBING, AND ZONING CODES.

ALL WRITTEN DIMENSIONS ON THE DRAWINGS SHALL
TAKE PRECEDENCE OVER ANY SCALED DIMENSIONS.

ALL CONDITIONS, LOCATIONS, AND DIMENSIONS
SHALL BE FIELD VERIFIED AND THE DESIGN
ENGINEER SHALL BE IMMEDIATELY NOTIFIED OF
ANY DISCREPANCIES.

ALL CHANGES MADE TO THE DRAWINGS SHALL BE
APPROVED BY THE DESIGN ENGINEER:

CONTRACTOR SHALL PROTECT, SHORE, BRACE,
SUPPORT, AND MAINTAIN ABOVE GROUND AND
UNDERGROUND PIPES, CONDUITS, DRAINS, AND
OTHER UTILUITY CONSTRUCTION UNCOVERED OR
OTHERWISE AFFECTED BY CONSTRUCTION
OPERATIONS. -

SAFETY AND CONTINUITY OF OPERATIONS IS OF
EXTREME IMPORTANCE. THE CONTRACTOR SHALL
ARRANGE TS WORK SO THAT EXISTING STRUCTURES
AND EQUIPMENT ARE PROTECTED AND SAFEGAURDED
AT ALL TIMES.

* CONTRACTOR SHALL OBTAIN ALL APPLICABLE

CONSTRUCTION PERMITS AND INSPECTIONS
REQUIRED FOR PROJECT.

THE CONTRACTOR SHALL USE HEALTH AND SAFETY
TRAINED WORKERS AS REQUIRED TO COMPLY WITH
THE HEALTH AND SAFETY-PLAN AND APPLICABLE
REGUI.ATIONS

“THE CONTRACTOR SHALL HAVE A TRAINED SIE

HEALTH AND SAFETY COORDINATOR ON SITE DURING

- WORK TASKS WHERE THERE IS A RISK OF EXPOSURE.

10.

1".

12

13.

14,

THE SITE HEALTH AND SAFETY COORDINATOR SHALL .
BE TRAINED IN ACCORDANCE WITH OSHA 29 CFR
1910.120, (E), (4). THE HEALTH AND SAFETY
COORDINATOR SHALL BE RESPONSIBLE FOR
ADMINISTRATING' AND ENFORCING ALL HEALTH AND
SAFETY PLAN REQUIREMENTS AS WELL AS OTHER
SAFETY REQUIREMENTS OF THE CONTRACT
DOCUMENTS.

TO THE MAXIMUM EXTENT POSSIBLE, EXCAVATED
SOIL MATERIALS SHALL BE REPLACED ON-SITE IN
EXCAVATIONS. EXCAVATED SOIL MATERIALS SHALL
BE STOCKPILED ON—SMTE AT A LOCATION
DESIGNATED BY THE OWNER. THE DISPOSAL OF

.EXCESS EXCAVATED SOIL MATERIALS SHALL BE

THE RESPONSIBILITY OF THE CONTRACTOR.
STOCKPILED SOILS SHALL BE PLACED ON AND
COVERED BY 2 LAYERS, 10 MIL EACH, POLY
SHEETING AND PROVIDED WITH EROSION CONTROL.

ANY MATERIALS AND EQUIPMENT BROUGHT ON-SITE

"BY THE CONTRACTOR MUST BE REMOVED FROM THE

SITE UPON OR .BEFORE THE COMPLETION OF WORK. )

CONTRACTOR SHALL SUBMIT 2 COPIES OF MATERIAL
SAFETY DATA SHEETS FOR ALL MATERIALS BROUGHT
ON-SITE. ONE COPY. SHALL BE POSTED ON-SITE.

'CONTRACTOR SHALL PERFORM WORK IN COMPLIANCE

© WITH ALL OSHA REQUIREMENTS.

1.

2.

* SUBMITTALS

THE CONTRACTOR SHALL SUBMIT THE FOLLOWING
FOR ENGINEER'S REVIEW AND APPROVAL:

A. ALL PERMIT APPLICATIONS AND REGULATORY
SUBMITTALS PRIOR TO SUBMITTAL TO
APPROPRIATE AGENCIES.

B. HEALTH AND SAFETY PLAN.
C. COMPACTION TEST RESULTS.

D. MATERIAL TEST RESULTS FOR TRENCH
STABILIZATION MATERIAL, GRANULAR FILL
MATERIAL, AND SAND.

E. OATALOG AND TECHNCAL INFORMATION FOR
THE FOLLOWING:

— GRANULAR FILL MATERIAL

— SAND

— PVC PIPING AND FTITINGS

— CARBON STEEL PIPING AND FITTINGS
— BUTTERFLY VALVES

— INSULATION

— STEEL CASING PIPE

ALL SUBMITTALS SHALL DEMONSTRATE' CONFORMANCE
TO THE CONTRACT DRAWINGS.

DEMOLITION

1

DISPOSE OF DEBRIS AND OTHER NON-SALVAGED
MATERIALS OFF-SITE IN LICENSED LANDFILLS. -
EQUIPMENT AND MATERIALS, WITHIN THE UMITS -
OF DEMOLITION, WILL BECOME THE PROPERTY OF
THE CONTRACTOR

EXTRACTION WELL NOS. AT-1A AND AT—4 SHALL
BE ABANDONED. EXTRACTION WELL NOS. AT—1A AND
AT-4 ABONDONMENT SHALL BE PERFORMED IN
ACCORDANCE WITH APPUCABLE FEDERAL, STATE AND
LOCAL LAWS AND REGULATIONS. A WELL SEALING
NOTIFICATION SHALL BE SUBMITTED TO THE
MINNESOTA DEPT OF HEALTH (MDH) PRIOR TO .

ABANDONING THE WELLS. UPON COMPLETION OF WELL »

ABANDONMENT, COPIES OF WELL SEALING RECORD
SHALL BE SUBMITTED TO THE MDH.

PRIOR TO ABANDONING THE WELLS, ALL PUMPS AND
ACCESSORIES IN THE WELLS SHALL BE REMOVED.
THE WELLS SHALL BE ABANDONED BY FILLING THE -
CASING FROM THE BOTTOM TO THE SURFACE .WITH
NEAT CEMENT. THE NEAT CEMENT SHALL CONFORM

- TO MANUFACTURER'S SPECIFICATIONS. UPON

COMPLETION, THE ABANDONED WELLS SHALL BE
CHECKED FOR 48 HOURS TO DETERMINE WHETHER
CURING IS OCCURRING PROPERLY.  SPECIFIC CURING

SPECIFICATIONS AND/OR QUALITY ASSURANCE CHECKS

RECOMMENDED BY THE MANUFACTURER SHALL BE
FOLLOWED. ADDITIONALLY, IF SIGNIFICANT

SETTLING HAS OCCURRED, A SUFFICIENT AMOUNT OF
NEAT CEMENT SHALL BE ADDED TO ATTAIN. TS

. INMAL LEVEL. THESE CURING CHECKS AND ANY

ADDITION OF NEAT CEMENT SHALL BE RECORDED IN
THE FIELD LOGS.

EXTRACTION WELL NOS. AT—1A AND AT-4

- BELOW—GRADE DISCHARGE PIPING FROM THE PITLESS
ADAPTER TO THE INTERIOR OF THE NIROP BUILDING
SHALL BE ABANDONED IN PLACE. THE PIPE SHALL
DRAINED AND THE: SPOOL PIECE . REPLACED,

EFFECTIVELY CAPPING THE PIPE. THE WELL
WAS GRADED WITH THE SPOOL PIECE IN PLACE.

5. EXTRACTION WELL NOS. AT-1A AND AT-4
BELOW—GRADE DISCHARGE PIPING FROM THE
INTERIOR OF THE NIROP BUILDING TO BUILDING
52/53 SHALL BE ABANDONED IN PLACE. PIPING
SHALL BE CUT AND DRAINED AT THE LOCATION
SHOWN FOR CONNECTION.OF THE DISCHARGE PIPING
FROM AT-7 AND AT-8. ABANDONED PIPING AT THE -
CONNECTION OF EXTRACTION WELL NOS. AT=7 AND
AT—8 ADAPTER SHALL BE CAPPED AFTER DRAINING.
CAP SHALL BE OF THE SAME MATERIAL TYPE,

SIZE AND SCHEDULE AS THE EXISTING PIPING.

6. EXTRACTION WELL NOS. AT-1A AND AT-4 :
INTERIOR DISCHARGE PIPING FROM THE WELLS TO
BUILDING 52/53 SHALL BE ABANDONED IN PLACE.
INTERIOR PIPING SHALL BE DRAINED AND
SEALED AT EACH END. CONTRACTOR SHALL REMOVE
THE SPOOL PIECE BETWEEN THE ISOLATION
VALVES AT EACH END AND INSTALL A BLIND
FLANGE AT EACH VALVE.

EARTHWORK

1. EXCAVATION SAFETY: THE CONTRACTOR SHALL BE
SOLEY RESPONSIBLE FOR MAKING ALL EXCAVATIONS
IN A SAFE MANNER. THE CONTRACTOR SHALL
PROVIDE APPROPRIATE MEASURES INCLUDING
SHEETING AND SHORING TO RETAIN EXCAVATION
SIDESLOPES, TO PREVENT SLOPE FAILURE, AND TO
ENSURE THAT PERSONS WORKING IN OR NEAR THE
EXCAVATION ARE PROTECTED. THE CONTRACTOR
SHALL ADHERE TO THE HEALTH AND SAFETY PLAN,

- OHSA, AND OTHER APPLICABLE GOVERNMENTAL
REGULATIONS AND AGENCIES' SAFETY STANDARDS.

2. TRENCH PREPARATION: THE CONTRACTOR SHALL
REMOVE FOREIGN MATERIAL, SUCH AS ROOTS,
ORGANIC MATTER, TRASH, DEBRIS, ROCKS LARGER
THAN 3 INCHES, AND OTHER DELETERIOUS
MATERIALS, AND BACKFILL CONTAMINATED  WITH
FOREIGN MATERIAL THAT FALLS INTO TRENCH.
CONTRACTOR SHALL GRADE WITH HAND TOOLS,
REMOVE LOOSE AND ‘DISTURBED MATERIAL, AND
TRIM OFF HIGH AREAS AND RIDGES LEFT BY
EXCAVATING BUCKET TEETH. ALLOW SPACE FOR

. PIPE BASE MATERIAL AS SPECIFIED. IF SUBGRADE
IS ENCOUNTERED THAT MAY REQUIRE REMOVAL TO
PREVENT PIPE SETTLEMENT, CONTRACTOR SHALL
OVEREXCAVATE AND BACKFILL WITH TRENCH
STABILIZATION MATERIAL. TRENCH
STABILIZATION MATERIAL SHALL BE PLACED OVER
THE FULL WIDTH OF THE TRENCH IN 6—INCH UFTS
TO REQUIRED GRADE, PROVIDING ALLOWANCE FOR
PIPE BASE THICKNESS. CONTRACTOR SHALL
COMPACT EACH UFT SO AS TO PROVIDE A FIRM,
UNYIELDING SUPPORT FOR THE BEDDING MATERIAL

- PRIOR TO PLACING SUCCEEDING UFTS.

3. PIPE BASE/PIPE ZONE: TRENCH STABILIZATION
MATERIAL SHALL BE 3—INCH MINUS RIVER—RUN OR .
PIT-RUN GRAVEL, CRUSHED GRAVEL, OR CRUSHED -
ROCK; FREE FROM CLAY BALLS, ROOTS, AND
ORGANIC MATTER; WELL—GRADED FROM COARSE TO
FINE WITH LESS THAN 8 PERCENT BY WEIGHT
PASSING THE 1/4—INCH SIEVE. -

GRANUALR FILL MATERIAL SHALL BE ONE AND ONE-—
HALF INCH MINUS CRUSHED GRAVEL OR CRUSHED .
ROCK; FREE FROM DIRT, CLAY BALLS, AND -
ORGANIC MATTER.

SAND SHALL BE NATURAL SAND OR. SAND PRODUCED
FROM CRUSHED GRAVEL OR CRUSHED .ROCK; MAXIMUM
SIZE 3/8 INCH; FREE FROM CLAY AND ORGANIC
MATERIAL

PIPE BASE/PIPE ZONE MATERIAL SHALL BE OF THE
SAME MATERIAL HEREINBEFORE SPECIFIED AS
SAND. EARTHFILL MATERIAL SHALL BE EXCAVATED
MATERIAL FREE FROM ROOTS, ORGANIC MATTER,
TRASH, DEBRIS,” ROCKS LARGER THAN 3 INCHES,
AND OTHER DELETERIOUS MATERIALS. PROVIDE

- IMPORTED MATERIAL OF EQUIVALENT QUALRTY, IF

REQUIRED TO ACCOMPLISH THE WORK.

PIPE ZONE SHALL INCLUDE THE FULL WIDTH OF
THE EXCAVATED TRENCH FROM THE BOTTOM OF THE
TRENCH TO A LEVEL 6 INCHES ABOVE THE TOP
CUTSIDE SURFACE OF THE PIPE BARREL. PLACE
BACKFILL IN TRENCH IN HORIZONTAL LIFTS NOT .
EXCEEDING 6 INCHES IN UNCOMPACTED THICKNESS -
ON BOTH SIDES OF THE PIPE. WORK THE MATERIAL
UNDER THE HAUNCHES OF THE PIPE BY SLICING
WITH ‘A SHOVEL. COMPACT WITH TAMPING BARS .
AND/OR MECHANICAL COMPACTORS. COMPACT
MATERIAL AT THE SIDES OF THE PIPE WITH

" VIBRATORY PLATE COMPACTORS TO 90 PERCENT

RELATIVE COMPACTION. BACKFILL SHALL BE

TESTED FOR DENSIY AND MOISTURE CONTENT AT A .

FREQUENCY NOT LESS THAN 3 TESTS PER 500
LINEAR FEET. DO NOT OPERATE VIBRATORY -
COMPACTOR OVER THE TOP OF THE PIPE UNTIL THE
FULL DEPTH OF THE PIPE ZONE MATERIAL HAS
BEEN PLACED. ENSURE THAT FIRM SUPPORT IS
OBTAINED IN THE AREA OF THE PIPE ZONE FROM
THE INVERT TO THE SPRING LINE TO PREVENT. ANY
LATERAL MOVEMENT OF THE PIPE DURING FINAL
BACKFILUNG OF THE PIPE ZONE. :

'I'RENCH BACKFILL ABOVE PIPE ZONE: IN TRENCHES
UNDER ALL SLABS, SIDEWALKS, PAVED ROADS, AND
PARKING AREAS, PIPING, AND SIMILAR -

FACILMES, DEPOSIT EARTHFILL IN HORIZONTAL .
LFTS NOT EXCEEDING 6 INCHES IN UNCOMPACTED
THICKNESS. COMPACT TO NOT LESS THAN 95
PERCENT RELATIVE COMPACTION. REPAIR ANY
SUBSEQUENT DAMAGE CAUSED BY SETTLEMENT OF
TRENCHES AT THE CONTRACTOR'S SOLE EXPENSE.
IN° OTHER AREAS, THE EXCAVATED TRENCH

‘MATERIAL MEETING' THE REQUIREMENTS OF

EARTHFILL MAY BE USED FOR BACKFILL. PLACE
THE BACKFILL MATERIAL IN 8—INCH MAXIMUM

.LOOSE LIFTS AND COMPACT TO 90 PERCENT
‘RELATIVE COMPACTION. AFTER EACH SECTION OF

TRENCH IS BACKFILLED, CONTRACTOR SHALL .
MAINTAIN THE SURFACE OF THE BACKFILLED
TRENCH EVEN WITH ADJACENT GROUND SURFACE
UNTIL FINAL SURFACE RESTORATION IS
COMPLETED. PROVIDE GRAVEL SURFACING AS ‘A °
TEMPORARY SURFACE IN ALL PAVED AREAS UNTIL
FINAL RESTORATION IS COMPLETE. SETTLEMENT OF

" TRENCH BACKFILL. WILL BE CONSIDERED A RESULT

OF . DEFECTIVE COMPACTION OF TRENCH BACKFILL,
AND SHALL BE REPAIRED BY THE. CONTRACTOR AT
NO ADDITIONAL COST TO THE OWNER,.

REPLACEMENT OF TOPSOIL: CONTRACTOR SHALL
REPLACE TOPSOIL IN TOP 6 INCHES OF
BACKFILLED TRENCH. CONTRACTOR SHALL MAINTAIN
THE FINISHED GRADE OF TOPSOIL EVEN WITH

" ADJACENT AREA AND GRADE AS NECESSARY TO

RESTORE DRAINAGE.

THE CONTRACTOR IS RESPONSIBLE FOR VERIFYING
GRADATION AND COMPACTION BY USE OF AN
INDEPENDENT TESTING LABORATORY. RELATIVE

- COMPACTION IS THE RATIO, IN PERCENT, OF THE

AS—COMPACTED FIELD DRY DENSIY TO THE
LABORATORY MAXIMUM DRY DENSI'IY AS DEI'ERMINED
BY ASTM D698. .

SAND SHALL BE USED AS BACKFILL AROUND ALL

.. PIPING AND CONDUITS. A MINIMUM OF 8 INCHES

AINCHES SHALL BE OVER.THE PIPE. _

SHALL BE UNDER THE PIPE, AND A MINIMUM OF 12
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8.

FOR EXCAVATIONS IN EXISTING VEGETATED AREAS,
CONTRACTOR SHALL STOCKPILE THE TOPSOIL FOR
REUSE. WHERE PLACED, THE MINIMUM THICKNESS
OF TOPSOIL SHALL BE 6 INCHES. SEED TOPSOIL
AREAS IN ACCORDANCE WITH THE MINNESOTA
GUIDELINES FOR SOIL EROSION AND SEDIMENT
CONTROL.

9. ALL AREAS DISTURBED DURING CONSTRUCTION

GALLONS PER SQUARE YARD. BITUMINOUS CONCRETE
SHALL BE PLACED OVER THE TRENCH TO A DEPTH
OF NOT LESS THAN 8 INCHES OR THE DEPTH OF
ADJACENT PAVEMENT, WHICHEVER IS GREATER.
BITUMINOUS CONCRETE, SUBGRADE, BASE COURSE
AND TACK COAT SHALL BE PLACED AND COMPACTED
IN ACCORDANCE WITH THE MINNESOTA DEPARTMENT
OF TRANSPORTATION STANDARD SPECIFICATIONS

METALS _
1. STRUCTURAL STEEL: ASTM A36 ALL—PURPOSE

CARBON GRADE STEEL. CONSTRUCT IN ACCORDANCE

WITH AISC SPECIFICATIONS FOR STRUCTURAL :
STEEL BUILDINGS. :

INSTALLATION OF EQUIPMENT

DRILLING. BOLTING SHALL BE ASTM A193/A193M
REV A—94 TYPE 316 STAINLESS STEEL GRADE 8M
HEX HEAD BOLTS AND ASTM A194/A194M-94
GRADE 8M HEX HEAD NUTS FOR FLAT FACE MATING

FLANGES OR IN CORROSIVE AREAS. BOLTING
- SHALL BE CARBON STEEL ASTM A307-94 GRADE B

SQUARE HEAD BOLTS AND ASTM A563-93 GRADE A

FOR CONSTRUCTION. BITUMINOUS CONCRETE ‘
SHALL BE RESTORED TO THEIR ORIGINAL STATE. PAVEMENT SHALL BE IN ACCORDANCE WITH THE 1. CONTRACTOR SHALL INSTALL EQUIPMENT ACCORDING P DL HEAD NUTS FOR RAISED FACE MATING - A
MINNESOTA DEPARTMENT OF TRANSPORTATION TO MANUFACTURER'S WRITTEN R NS Y . :
" DEVICES, INCLUDING, BUT NOT UIMITED TO, BASE COURSE SHALL BE PROCESSED - RUBBER FOR FLAT FACE MATING FLANGES
RAIN INLET PROTECTION AGGREGATE 2. CONTRACTOR SHALL HAVE COMPLETE . -
SILT FENCE AND STORM D! GASKETS SHALL BE FLAT RING 1/8—INCH THICK
TO CONTROL EROSION AND SEDIMENT RELEASES BASE CONFORMING TO MINNESOTA DEPARTMENT OF RESPONSIBILITY FOR STORING, HANDLING, -
. TRANSPORTATION STANDARD SPECIFICATIONS FOR : g ETHYLENE PROPYLENE (EPR) RUBBER, WITH
AND TO PROTECT THE WORK AND EXISTING INSTALLING, ADJUSTING, MAINTAINING,
CONSTRUCTION. TACK COAT SHALL BE LIQUID . FILLER GASKET BETWEEN OUTER DIAMETER OF
FACILITIES FROM FLOODING DURING THE v LUBRICATING, TESTING, AND OPERATIONAL
ASPHALT CONFORMING TO THE MINNESOTA ‘RAISED FACE AND FLANGE OD TO PROTECT THE
CONSTRUCTION PERIOD. ~LENGTHt OF OPEN PIPE DEPARTMENT OF TRANSPORTATION STANDARD STARTUP OF EQUIPMENT. FLANGE FROM BOLTING MOMENT, FOR RAISED
TRENCHES SHALL BE UMITED TO THAT WHICH ,
WILL BE BACKFILLED AND STABILIZED WITHIN ) SPECIFICATIONS FOR CONSTRUCTION. 3. PROVIDE PRODUCTS REQUIRED TO COMPLETE THE ;EACE MATING FLANGES. SOLVENT CEMENDT S‘mmuc :
ONE WORKING DAY. PLUG OPEN PIPE ENDS BEFORE INSTALLATION OF EQUIPMENT. SUCH PRODUCTS - BE AS RECOMMENDED BY THE PIPE AND F
BACKFILLING AT THE END OF EACH DAY. EROSION INCLUDE, BUT ARE NOT LIMITED TO CONCRETE MANUFACTURER AND SHALL CONFORM TO ASTM -
: : D2564—93. THREAD LUBRICANT SHALL BE TEFLON
AND SEDIMENT CONTROL SHALL BE IN PADS AND ANCHOR BOLTS. FURNISH INCIDENTAL e
CONFORMANCE WITH THE MINNESOTA GUIDELINES PRODUCBTS', SUCH AS GASKETS, SUPPORTS, BOLTS, TAPE. :
FOR SOIL EROSION AND' SEDIMENT CONTROL. Q’;Bpt% opmmnb Qsogngmpangﬂ AS REQUIRED FOR CARBON STEEL PIPING: PROVIDE CARBON STEEL
"11. FINISH GRADES: SLOPE FINISH GRADES AWAY FROM CONCRETE T FIPE, FITTINGS, SUPPORTS, AND ACCESSORIES
" STRUCTURES AT A MINIMUM 2X SLOPE. ' REQUIRED FOR A COMPLETE INSTALLATION AS 2
o : 1. READY MIX MEETING ASTM C94-90, OPTION A. USE SHOWN ON THE DRAWINGS. INSTALL CARBON STEEL
" SO IS SO oL T oD AT COpont 15 A ©150°5, UGS EQuPET - e t
BOX 33284, HOUSTON, TEXAS 77033: OR EQUAL o TeE 1. INSTALL A MECHANICAL PACKER IN THE SCHEDULE 40 BLACK CARBON STEEL, ASTM A106,
FOR NON-METALLIC UTILITIES AND PIPES, THE - 2. ADMIXTURES: AIR—ENTRAINING ADMIXTURE SHALL . SCREENED INTERVAL OF EXTRACTION WELL AT~3A GRADE B SEAMLESS OR ASTM A53 REV A, GRADE B .
TAPE SHALL BE METALLIC. THE TAPE SHALL READ " BE IN ACCORDANCE WITH ASTM C260—86. WATER— AS SPECIFIED IN THE STATEMENT OF WORK. - SEAMLESS OR ERW. JOINTS SHALL BE BUTT—WELDED 8
N R INSTALLATION BELOW SR SHAL O ATAGATUNS SHALL BE IN ACCORDANGE '2. PRESSURE GAUGES: PRESSURE GAUGES AL BE RROUCHY CARBON STEEL BUTT- WELDNG '
IDENTIFICATION TAPE OVER ALL BUhlED CONDUIT WiTH C494-90, TYPE A OR D. f SHALL HAVE A 6—INCH DIAL. GUAGES SHALL HAVE ASTM A234/A234M, GRADE WPB MEETING THE
AND PIPING. PLACE TAPE 3 FEET ABOVE INE TOP I e 1ot o0, e o ACeORDANCE 316 STAINLESS STEEL BOURDON TUBE AND SOCKET. REQUIREMENTS OF ANSI B16.9. FITTING WALL :
OF THE PIPE OR 2 FEET BELOW.FINISHED GRADE, SHALL BE IN ACCORDANCE WITH ASTM C618-91, CAUGE SHALL BE STEM MOUNTED s A }ﬁégc“ THICKNESS TO MATCH ADJOINING PIPE. USE LONG .
WHICHEVER IS LOWER. PLACE TAPE OVER THE LASS C OR F. . SHALL IUS ELBOWS UNLESS SHOWN OTHERWI ,
CENTER OF THE PIPE. ¢ ° (SJF 0 ng723 :g% F?FT#SiGéGAG%ﬁ%SES oR : FLANGES SHALL BE FORGED CARBON STEEL, ASTM
. MIX DESIGN: MINIMUM 28-DAY COM HALL A105/A105M, ANSI B16.5 CLASS 150 OR CLASS
. HORIZONTAL BORING: 3 gTRENGTH 4,000 PSI WHEN cut?e% F;:%SSTESTENE D IN APPROVED EQUAL. DIAPHRAGM SEAL HOUSING 300 éup-ou OR WELDING NECK, 1/16—INCH -
UNDERGROUND, HORIZONTAL, BORING TECHNIQUES TO ACCORDANCE WITH ASTM C31-S0A AND C39-86. EN“SL'-SH%E_LC&‘VSERXC;EGD g{Nglggfg'TNELEE_SS STEEL RAISED FACE. WELD NECK BORE TO MATCH PIPE . 5
ADVANCE APPROPRIATELY SIZED BOREHOLES, AT DEPTHS SLUMP RANGE SHALL BE 3 TO 5 INCHES. AR DAPHRAG, DIBHRAGE SENLE 32 INTERNAL DIAMETER. USE WELD NECK FLANGES
SPECIFIED IN THE DRAWINGS WERE USED TO INSTALL ENTRAINMENT SHALL BE 3°T0O 6 PERCENT BY it i B APPROVEDHNLEQU -~ WHEN ABUTTING BUTT-WELD FITTINGS. CAST —g3
THE NEW GROUNDWATER EXTRACTION LINES. VOLUME. MAXIMUM WATER/CEMENT RATIO SHALL BE ; IRON MATING FLANGES SHALL BE AWWA C207, !
A SMALL EXCAVATION AT THE BEGINNING AND .0.41. PROVIDE A MINIMUM OF 540 POUNDS OF PIPING AND FITTINGS CLASS D OR E, HUB OR RING TYPE, ANSI £E
END OF THE BOREHOLE RUN WAS DUG, THE- BORING CEMENT PER CUBIC YARD. USE WATER REDUCING B16.1, 125-POUND DRILLING, AWWA C207 CLASS :
WAS THEN ADVANCED, GROUNDWATER EXTRACTION LINES ADMIXTURE IN CONCRETE WITHOUT PLASTICIZERS. 1. POLYINYL CHLORIDE (PVC): PROVIDEA PVC F HUB TYPE OR ASTM A105/A105M, ANSI B16.5
AND ELECTRICAL CONDUIT WAS PULLED THROUGH USE 1-INCH MAXIMUM SIZE AGGREGATE MEETING e N ) RO e £ ‘CLASS 300~POUND, DRILLING. FLANGE BOLTING -
THE HOLE AS THE BORING TOOL WAS WITHDRAWN. GRADATION AND OTHER REQUIREMENTS OF ASTM R RED o A A A CESSORIES SHALL BE CARBON STEEL ASTM A307, GRADE A A E
ONLY ONE BOREHOLE WAS ADVANCED PER STRETCH C33. AGGREGATES SHALL BE NON—REACTIVE AS _ HEX HEAD BOLTS AND ASTM A563, GRADE A HEX w
BACK TO BUILDING 52/53. ALL GELS AND CONDUIT DEFINED IN APPENDIX XI OF ASTM C33. ;-L“%:OON T’ég DRAW':gSNb ;NSTA"-?'-E R'?‘éc WZ'P'NG HEAD NUTS. GASKETS SHALL BE 1/16 INCH
Fi RUN THROUGH ' . RDANCE WITH ACTU MTEN ICK, ES WITH E
TSS ST}EES;’;EJ&*OL";F"E v A 4. PLACING CONCRETE: PLACE CONCRETE IN. RECOMMENDATIONS. PIPE SHALL BE SCHEDULE 80 LHH%&CQKSERRE%'%G’%S E‘Eg,?m F >
ACCORDANCE WITH AC! 301-89. PRIOR TO PVC, TYPE |, GRADE | OR CLASS 12454-B AND 1000 PSi. BUND FLANGES SHALL BE '
PLACING CONCRETE, REMOVE WATER FROM CONFORMING TO ASTM D1784-92 AND ASTM . GASKETED COVERING THE ENTIRE INSIDE FACE c
EXCAVATION AND DEBRIS AND FOREIGN MATER D1785-93. FITTINGS SHALL BE SCHEDULE 80 " CEMENTED ‘ .
AL WITH THE GASKET. CEM TO THE BUND =g
DL, CONGRETE. GLEAN SURFAGE DaNG oRETE ON 02465294 AND ASTH 246703 OR SCHEDULE 80 FLANGE. 2
DBLAST —~ —
SURFACE RESTORATION OR BUSHHAMMER OR OTHER MECHANICAL MEANS TO .PVC THREADED TYPE CONFORMING TO ASTM STEEL PIPING FOR PIPE CASING: PIPE FOR Eg
OBTAIN A 1/44—INCH ROUGH PROFILE, AND POUR A D2464—-93. JOINTS SHALL BE SOLVENT PIPE CASING SHALL BE SCHEDULE 40 BLACK ¥
1. PIPE TRENCHES CUT ACROSS BITUMINOUS CONCRETE CEMENT—SAND GROUT TO MINIMUM DEPTH OF 1/2— TAGRET-NELD EXCEPT MWHERE CONNECTION o CARBON STEEL, ASTM A106, GRADE B SEAMLESS . Z
PAVEMENTS SHALL BE BACKFILLED WITH EARTHAILL INCH OVER THE SURFACE. PROPORTION 1 PART ISASSERDLY ?:om’f oo Y R 3}\1'_ s D OR ASTM A53 REV A, GRADE B SEAMLESS OR ERW. &
NOT LESS TN B PERCENT OF THE MAXIMUM DRY CEMENT TO,2:D,PARTS SAND BY WEIGHT. PLACE EQUIPMENT SHALL BE. FLANGED, OR. THREADED AS ’ §
DENSITY AS DETERMINED BY ASTM D1557. BRING CONCRETE IN LAYERS NOT OVER 2 FEET DEEP. REQUIRED TO MATCH THE VALVE OR EQUIPMENT TESTING: CONDUCT PRESSURE AND LEAKAGE TESTS ﬁ:
THE TRENCH TO A SMOOTH, EVEN GRADE AT THE 5. COMPACTION: VIBRATE CONCRETE UNTIL CONCRETE ﬁ%‘”f&@%’é“%&%ﬂﬁé’&%&é&" WITH ON ALL NEWLY INSTALLED PIPELINES. FURNISH ]
GRGLT SCTAKS Bhiow Te e o7 e SEcoles hrOrcy LASTC grATo WSt e B8 P T TR Sy SaUrVON 20 el 0 o
ADEQUATE SPACE FOR THE BASE COURSE AND PEN JE FRESH PL[.;AgED CONCRETE AND INTO "PIECE, MOLDED HUB TYPE PVC FLAT FACE’ REQUIRED. THE OWNER WILL MONITORE' THE TESTS e
PAVEMENT. TRIM EXISTING PAVEMENT TO A PREVIOUS LAYER OF FRESH CONCRETE BELOW. FLANGE IN ACCORDANCE WITH FITTINGS ABOVE. TEST PRESSURE SHALL BE 100 PSIG. ALL UNES - g%
STRAIGHT LINE. COMPACT SUBGRADE TO 85 . 6. PROTECTION AND CURING: PROTECT FRESH FLANGES SHALL HAVE 125—POUND -ANS} B16.1-89 SHALL BE HYDRAULICALLY TESTED. NEW ‘ ;
PERCENT OF RELATIVE COMPACTION TO A DEPTH OF CONCRETE FROM DIRECT RAYS OF SUNLIGHT, » PIPELINES, WHICH ARE TO BE CONNECTED TO 53
12 INCHES. PLACE SUFFICIENT BASE COURSE ON _DRYING WIND, AND RAIN. KEEP CONCRETE. * EXISTING PIPELINES, SHALL BE TESTED BY
THE SUBGRADE TO OBTAIN A THICKNESS OF 6 CONTINUOUSLY WET FOR A PERIOD OF 7 DAYS. - ISOLATING THE NEW PIPE WITH GROOVED END 23
INCHES AFTER COMPACTION,. COMPACT BASE PIPE CAPS, SPECTACLE BLINDS OR BUND
~ COURSE TO 95 PERCENT OF RELATIVE COMPACTION. 7. ACCEPTANCE. AND EVALUATION OF CONCRETE _ e e wmemninmeone o oee -FLANGES.
APPLY ASPHALT. TACK COAT AFTER THE BASE STRENGTH SHALL BE IN ACCORDANCE WITH ACH : &
COURSE HAS BEEN COMPACTED AT 0.03 T0 0.10 318, o el
. D &
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5. INSULATION: ALL INTERIOR PIPING AND .
EXTERIOR ABOVE—-GRADE PIPING SHALL BE
INSULATED.

FOR INTERIOR PIPING INSULATION

. MATERIAL SHALL BE UL RATED,
PREFORMED, SECTIONAL RIGID FIBERGLASS
WITH FACTORY APPLIED, KRAFT PAPER
WITH ALUMINUM FOIL VAPOR BARRIER
JACKET WITH PRESSURE—SENSITIVE,
SELF~SEALING LAP. TEMPERATURE RATING
SHALL BE ZERO TO 850 DEGREES F.
CONDUCTMITY SHALL BE IN ACCORDANCE
WITH ASHRAE 90.1 AND A MINIMUM OF
0.27 BTU-IN/HR—FT2 DEGREES F. MINIMUM
WATER VAPOR TRANSMISSION FOR JACKET
SHALL BE 0.02 PERM—INCH PER ASTM E96.
JOINTS SHALL BE MATCHING PRESSURE—
SENSITIVE BUTT STRIPS FOR SEALING
CIRCUMFERENTIAL JOINTS. FITTINGS
SHALL BE WIRED IN—PLACE PREMOLDED
INSULATION OR MITERED SEGMENTS, OR
SOFT FIBERGLASS INSULATION INSERTS
COVERED WITH PREMOLDED 20-MIL
MINIMUM THICKNESS PVC FITTING COVERS.
INSTALL PVC FITTING COVERS ON
INSULATED INTERIOR PIPING.
INSULATION SHALL BE ASJ/SSL—11 AS
MANUFACTURED BY OWENS—CORNING
FIBERGLASS; MICRO—-LOCK 650 WITH
AP-T JACKET AS MANUFACTURED BY
MANVILLE; OR APPROVED EQUAL. -

FOR EXTERIOR ABOVE-GRADE PIPING
INSULATION MATERIAL SHALL BE CELLULAR
GLASS. TEMPERATURE RATING SHALL

BE MINUS 290 DEGREES F TO 900 DEGREES F.
INSULATION SHALL BE FOAMGLAS AS
MANUFACTURED BY PITTSBURGH CORNING; OR
APPROVED EQUAL. INSTALL ALUMINUM

JACKET ON EXTERIOR ABOVE—GRADE PIPING
AND FITTINGS. ALUMINUM JACKET SHALL

BE 0.016 INCH THICK. JACKET FITTINGS
SHALL BE PREFORMED ALUMINUM JACKETS,
TWO—-PIECE ELBOWS AND FLANGE COVERS,
- SECURED WITH STAINLESS STEEL BANDS.

INSTALL INSULATIONS IN ACCORDANCE

WITH MANUFACTURER’S DIRECTIONS BASED
UPON TEMPERATURE OF PIPING TO BE
INSULATED. INSULATE VALVE BODIES,
FLANGES, AND PIPE COUPLINGS. INSTALL
INSULATION AFTER PIPING SYSTEM HAS BEEN
PRESSURE - TESTED AND LEAKS CORRECTED.
APPLY INSULATION OVER CLEAN FINISH
PAINTED AND DRY SURFACES.

HIGH DENSIMTY POLYETHYLENE (HDPE):
HDPE PIPE WAS USED FOR THE UNDERGROUND

PORTION OF THE GROUNDWATER EXTRACTION LINES

AS SHOWN ON THE DRAWINGS.
THE HDPE COMPLIES WITH ASTM F 714 (PIPE)

ASTM D 3261 (FITTINGS), ASTM D 3350-345444C,
AND HAS A PPI DESIGNATION OF PE3408.

THE PIPE AND FITTINGS  WERE JOINED

USING HEAT -FUSION TECHNIQUES.

VALVES

1.

GENERAL: VALVES SHALL INCLUDE OPERATOR AND
ALL ACCESSORIES NECESSARY FOR A COMPLETE
INSTALLATION. VALVE SHALL BE THE SAME SIZE
AS ADJACENT PIPING. OPERATOR SHALL BE SIZED
TO OPERATE VALVE FOR THE FULL RANGE OF
PRESSURES AND VELOCITIES. VALVE TO OPEN BY
TURNING COUNTERCLOCKWISE. FACTORY MOUNT
OPERATOR, ACTUATOR, AND ACCESSORIES.

BUTTERFLY VALVES: VALVES SHALL BE LUGGED
BODY TYPE. VALVES SHALL MODEL 52AHH71 AS
MANUFACTURED BY MUELLER STEAM SPECIALTY; OR
APPROVED EQUAL. ’

BALL VALVES: BALL VALVES SHALL HAVE

STAINLESS STEEL BODY, BALL, AND STEM. VALVES
SHALL BE TOP—ENTRY TYPE AND SHALL BE RATED
150—POUND WOG, WITH FLANGED ENDS. SEAT, BODY
SEAL, AND STEM PACKING SHALL BE REINFORCED
TFE. VALVES SHALL HAVE LEVER OPERATORS.
VALVES SHALL BE CONBRACO INDUSTRIES, APOLLO
TOP-ENTRY FLANGED SERIES; McCANNA CO.,
McCANNASEAL; OR APPROVED EQUAL. -
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CH2MHILL

NIROP FRIDLEY

GROUNDWATER EXTRACTION SYSTEM _

FRIDLEY, MN

GENERAL

' NOTES AND SPECIFICATIONS

PROJ
NO.

153691.31.01.03.38
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PARKING LOT
ENTRANCE .

Z BURLINGTON NORTHERN RR

.

F——: —m’\m\ i

: KU»NI'IT{D DEFENSE L.P. (UDLP)

) J BROADWAY (INSIDE BUILDING)

=]

| N
: ‘ NIROP BUILDING

PARKING LOT 7 ‘

S

(qunm PARKING
LOT/CONTRACTO

PARKING

( UNITED
DEFENSE, L.P.

EMPLOYEE
PARKIN(;)

P
NI

GUARD HOUSE .
CONTRACTOR SHALL STOP
FOR CLEARANCE TO

. ENTER/EXIT_FACILITY

WORK LOCATION AREA
* SEE CMIL SITE PLAN
SHEET C—2

J. WATERS

® b, ruiro-gowel

K. LANGE

SFER

F—o—-A
° 200 /400
. SCALE: 1°=200"
' ' : cviL SHEET 5
H ' ' NIROP FRIDLEY : : e =
I I : GROUNDWATER EXTRACTION SYSTEM ‘
c ZMHl B, M Mo : SITE PLAN DATE  FEB 2001
il : ’ : : PROJ 153691.31.01.03.30
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30" STORM —
SEWER N\

NIROP BUILDING

81A

37 'GEL FROM ‘AT-1A

3" GEL FROM AT-4

1-1/4" POWER 'CONDUIT

{2) 1/2" CONTROL CONDUITS

2* POWER CONDUIT -

18" STORM
SEWER LINE

18" STORM
SEWER LINE

8" FIRM ——

NATURAL GAS \\
LINE /

:T_Lr—:A

1

12" STORM ~——

' 48" STORM —]
" SEWER

48" STORM ———"""1
SEWER

/ 107/FIRE -
| NE

"AT-8

cB

127 FIRE ——
WATER LINE
JAD

8" WELL——/
WATER UNE -
2" WELL

\__WATER LINE

(81 30" STORM
SEWER- UNE -

BUILDING
52/53

72" STORM . ABD!
SEWER LINE

MH

24"

CB\ ~ .

48" STORM
SEY, POWER UNE \ RM —|
81 80  SEWER y

79

9

NEW 3" GEL FROM AT—10
NEW 3° GEL FROM AT—8
NEW 3" GEL FROM

900 LN
ONE

MH

24" STORM
SEWER LINE

OUND HIGH VOLTAGE _

iC LINE SUPPORT

36" STORM ..
SEWER LINE

4" GEL
M AT-9

~

WATER METER
CABLE

2 MH

30" STORM

/_ SEWER LINE /

68 | 714/ | AT-10 LOCATION

cB

18" STORM
SEWER LINE

J~—

AT\ Y

AT-7

-7 57 BMH

3

: RE
— WATER LINE

>STORM
SEWER &

36~ STORM @O |>\0

96" SANITARY |
. SEWER LINE

2" FIRM . -
NATURAL ‘GAS
UNE -

48" STORM
SEWER LINE.

~——~ BUIRED TELEPHONE

CABLE

/

15" §

SEWER

BUIRED
UNE

\'—— 16” MPLS WATER

SUPPLY LIRE

5" FIRM

NATURAL 'GAS

LINE

ANOKA COUNTY PARK

—

NOTES:

1. UTILITY LOCATIONS BASED ON THE FOLLOWING
DRAWINGS:

— "NIROP, GROUNDWATER EXTRACTION SYSTEM",
AS—BUILT PLAN SET, DATED APRIL 1993, U.S.
ARMY CORPS OF ENGINEERS

— "RECORD DRAWING — FIREMAIN AND WATER MAIN
PLAN", FMC CORP., NAVAL SYSTEMS DMSION,
RECEIVED FROM UNITED DEFENSE ON 9/26/96

‘ — "RECORD DRAWING — GAS DISTRIBUTION
AT-SA PIPING FOR FIRM GAS, INTERRUPTABLE GAS -

AND PROPANE", FMC CORP., NAVAL SYSTEMS
| DIVISION, 2/15/92

— "PLUMBING PLAN", U.S. NAVY—NORD (F)1349,
2/15/48

- — "FY—1990 STORM SEWER DESIGN, EXISTING
STORM SEWER PLAN", FMC CORP., NAVAL
SYSTEMS DMSION, 10/17/91

— "FY—1990 DRAINAGE UPGRADE — NORTH 40
AREA SITE PLAN", FMC CORP., NAVAL
SYSTEMS DIVISION, 7/31/91

— "HAZARDOUS WASTE STORAGE AREA, PERMIT "B”,.
APPLICATION, STORM AND SANITARY SEWER
LOCATION MAP", FMC CORP., NORTHERN .
ORDNANCE DMISION 3/7/83

— "1995 UTILMES UPGRADE, PART "C° —
MANHOLE REPAIR, MANHOLE LOCATION PLAN
AND SCHEDULE", UNITED DEFENSE,
ARMAMENT SYSTEMS DIVISION, 5/16/96

— "RECORD DRAWING — STORM SEWER PLAN",
UNITED DEFENSE, ARMAMENT SYSTEMS
DIVISION, 5/8/95

2. BASE MAP FROM TINTERIOR FEATURES SURVEY,
FMC-4800 EAST RIVER ROAD — MINNEAPOLIS,
MN”, KEMPER AND ASSOCIATES, INC., FMC
CORP., NAVAL SYSTEMS DIV., JUNE 1993, "~

3. LOCATIONS OF EXISTING UTILIMES ARE APPROX-—
IMATE AS SHOWN. DOCUMENT LOCATIONS PRIOR
TO. START OF CONSTRUCTION.

24" FIRM . -
NATURAL GAS

- GHI2MHILL

GROUNDWATER EXTRACTION SYSTEM

NIROP FRIDLEY
FRI\DLEY. MN

+

cviL SHEET 6

RE c2 |

PARTIAL YARD PIPING PLAN NE  FEB 2O

PROJ
NO. 153631.31.01.03.30

OCHAl HIL
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A
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~ ' =18 7 AND AT-10 1 RIGID PVC | . =~
] g 0 1" RIGID PVC POWER CONDUIT =
830 E X g POWER CONDUIT : FROM AT-7, AT-8, -1 830 2
4 ; SiA FROM AT-7, AT AT-9, AND AT—10 g
z 1 RIGID PVC : -‘ u :
S POWER CONDUIT o - 3
g FROM AT-10 ' 8
827 g ¥ . ~1 827
w : \\ : \\ = s
\_ - \_ 47 GEL FROM Xi-3 4™ GEL FROM AT-3A | | R
. _ .- _ ) 4" GEL FROM AT—5A
824 -2 et FROM AT-58 4. SEL FROM AT-3 27172 GEL FROM AT-58 2-1/2" GEL FROM AT-5B — 824
- 3°-¢EL FROM AT-10 2-1/2" GEL FROM AT-5 . oe EROM 37 GEL FROM AT-7 .
' 3" &L FROM AT-10 3% GEL FROM{AT—10 3" GEL FROM AT-8
; _ 3" GEL FROM AT-10 | -
: |
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' SCALE: HORIZ: 1°=30"
: ° . VERT: 1"=3'
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33 EXISTING GROUND 2 o o
B 7 4 B NOTES | _
~ " . y/ &, . .
3 o ST i Z T = - 1. DEPTH OF EXISTING UTILTIES BASED ON THE FOLLOWING DRAWINGS:
2 830 FROM AT—7. AT—8. Z — 832 - — °NIROP, GROUNDWATER EXTRACTION SYSTEM!, AS—BUILT PLAN SET, DATED
e AT-9, AND AT-10' 4 8 . APRIL 1993, U.S. ARMY CORPS OF ENGINEERS.
: ; : u — FY=1990 STORM SEWER DESIGN, EXISTING STORM SEWER PLAN", FMC CORP.,
z
2 Z 4 3 NAVAL SYSTEMS DMSION, 10/17/91.
7 — . Z E — °NIROP ,FRIDLEY, GROUNDWATER EXTRACTION SYSTEM, EXTRACTION WELLS
g 827 g 7 —~ 827 AT~-5A AND AT-5B°, RMT, INC., APRIL 1995.
- A L4 Z - . E ——N :
v o g& FROM 2}‘3“ 2. LOCATE UTILITIES WITH UNKNOWN DEPTH AND/OR UNKNOWN LOCATIONS BY HAND
] 21/ G FROM AT—58 : 4 EXCAVATION PRIOR TO EXCAVATION AND/OR ADVANCEMENT OF DIRECTIONAL BORINGS.
824 3" GEL FROM AT=7 .. .~ 824 : - .
3" GEL FROM AT-8 : - ' ,;
g. SELL FROM AT=9" -3 j - S~
‘ . _FROM AT-10 : o . 4 . " 3. NEW POWER CONDUIT AND AT~10 GEL NOT INSTALLED IN STEEL CASING. e
821 T T T T T T T T T T 82 : _ A :
A4 7+80 8+40 T 9400 9460 10+20 ‘
‘ SCALE: 'HORIZ: 1°=30" .
: VERT: 1"=3'
DSoN " RS 7-1 [7/14/01 1° PYC CODUIT FOR WIRING ALL NEW WELLS o > !
R 7-2 {7/14/01] AT~10, AT=7, AT—B, OR AT—8 LOCATION NIROP FRIDLEY
D. BELIARD-BENNETI7~3 |2/14/01] DIRECTIONAL BORING USED NOT TRENCHING GROUNDWATER EXTRACTION SYSTEM . o3
Coa— 74 |7/4/0| NEW POWER CONDUIT AND AT—10 GEL NOT IN STEEL CASING FRIDLEY, MN MAIN GEL TRENCH PROFILE ONE  FEB2001
B i : No. {OATE | REVISION ' BY o - ' . [ROJ 5389131000030
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1. 2 1 3 | 4 l 6
10" ' 1'-0°
NON-—-STRUCTUI GRASSED SEE NOTE 1 NON-SFRUCTURAL. GRASSED SEE NOTE t. NON-STRUCTU| GRASSED
OR NON—TRAF?I?:L AREAS |_‘_'| /_ 1 R NON~TRAFFIC AREAS ) OR NON—TRAF#L e EXISTING WARNING TAPE
NP

7" MIN

EEEsEy
‘-:( 4r' SEOREN
2R «‘i@xﬁ%

P .h_"'

e Al 2

GROUNDWATER EXTRACTION LINE TRENCH
GEL FROM AT—10

|

NON-STRUCTURAL, GRASSED
OR NON—TRAFFIC AREAS

(NOT TO SCALE)

EXSTING WARNING TAPE

GENERAL FTLL'— MATERIAL FREE
QRGANIC MA] , MASONRY, METAL,
SHARP ONECTS " AND BOULDERS,

SLOPE AS REQUIRED TO MAINTAIN
STABIUTY OF TRENCH SIDEWALL

EXISTING PVC_POWER AND CONTROL

FROM

TTER, HmNR‘Y METAL.
SHARP OBUECTS, AND BOULDERS.

SLOPE AS REQUIRED 10 MNTA!N
ABISTY OF TRENCH

7 MIN

EXISTING WARNING TAPE

" DASTING 14 GAUGE TRACING WIRE

EXISTING 1-1/2" GALV. STEEL CONOUTT
FOR WIRING AT—-5A AND AT-5B8

12° MIN, -

‘14 GAUGE TRACING WIRE
17 PVC CONDUIT FOR WIRING

TO AT-10.
.

EXISTING 2-1/2° PYC SCHEDULE 80

" HDPE
GEl. FROM AT—-10

8" MIN

GEL FROM AT-5B

: ; EXISTING 4° PVC SCHEDULE 80
. . - . - GEL FROM AT-5A

GROUNDWATER EXTRACTION LINE TRENCH -
GEL FROM AT—5A, AT-5B, AND AT—10

(NOT TO-SCALE)

NON—-STRUCTURAL, GRASSED

OR NON—TRAFFIC AREAS EXISTING WARNING TAPE

EXISTING 14 CAUCE TRACING WIRE /

EXISTING 1 e CONDUIT EXISTING 17 PO
EXISTING Té STEEL. CONDUTT EXISTING 1-1
FOR WIR}NG ; AT—SA "AND AT--58 FOR WIRING

7' MIN

12" MIN,

[ EXSTING 14 CAUGE TRACING WIRE
SUSTING x' PVC CONDUIT

1/2° GALY. STEEL CONOUIT

TEXISTING 1
FOR WIRING TO AT-SA AND AT-58

SLOPE AS REQUIRED TO MAINTAIN
LITY OF TRENCH SIDEWALL

EXISTING PVC POWER AND CONTROL
CONDUITS FOR AT—-3A. SEE NOTE 3.

EXISTING PYC POWER AND CONTROL
CONDUTS FOR AT-JA. SEE NOTE 3.
EXISTING 4° PVC SCHEDULE 80

GEL FROM AT-3A
_ EXISTING 4" PVC SCHEDULE 80
GEL FROM AT-SA
EXISTING 2~1/2" P¥C SCHEDULE 80
GEL FROM AT-5B

1" PVC CONTROL
CONDUIT FOR AT-7,
AND AT-10

8" MIN

| GROUNDWATER EXTRACTION LINE TRENCH
m GEL FROM AT—3A, AT—5A, AT-5B, AT—7, AND AT—10

3° HOPE
GEL FROM AT-10

%4

EXISTING 14 GAUGE TRACING WIRE
CONDUIT

2° GALV. STEEL CONDUIT
0 AT—-5A AND AT--58B

GENERAL Flil — MATERIAL FREE FROM
ORCGANIC MATTER, MASONRY, METAL,
SHARP OBJECTS, AND BOULDERS.,

SLOPE AS ‘REQUIRED TO MAINTAIN
~ STABILTY QF TRENCH SIDEWALL .

L (NOT TO SCALE)

NOTES: :

1. FOR EXCAVATIONS IN AREAS WITH EXISTING PAVING, SAWCUT 1 FOOT BEYOND EXCAVATION
uMmms. N.L PAVENENT AND SURFACES SHALL BE RESTORED PER SPECIFICATIONS.

ZLO(MTIONOFEXISHNGCONDUTISFORCONTROLVIIRBISUNKNWN.
APPROXIMATEDEPTHISZFETBELOVIGRADE

z CONDUITS FOR AT-34 Asz—:go NOTE 3. k / oG SpaunL /2 FYC FONTROL 3. LOCATION ¢ OTE BUSTNG CONDUTS FOR POWER AND CONTROL FOR PUMP AT-34 IS UNKNOWN.
t ' . * é'é‘fgﬂnsp}'og *T—&tmgig NOTE & 4. NEW PIPING, DID NOT FOLLOW EXISTING GEL TRENCH LINE.
oaonsguNr?swrga Ar—umsztcogt;rkims._ -~ . > WW SLOPOG NOT mmhmu?r REQUIRED.
BRI A, SCHEDULE B0 . gfmm%;;ﬁc SCHEDULE 80 B ' )
. B g o TS g s 80
i BB £y o somas : SEE 71 o S0
.. 8 4~ HDPE
GEL FROM AT-9
. WIRING. GONDUW_FOR AT=7, R
AT-8, MD AT-30. piry AT—QPUA%F?\'T‘-%J
E 3° HDPE .
g GeL FROM AT—8
® [ca FROM AT-10
ca. FROM AT-7 ' -
_ GROUNDWATER EXTRACTION LINE TRENCH - GROUNDWATER EXTRACTION LINE TRENCH . e L
GEL FROM AT—3A, AT—5A, AT-5B, ' ' GEL FROM AT-3A, AT-5A, AT-5B,
AN\ AT-7, AT-8, AND AT—10" /(B AT-7, AT-8, AT=9, AND AT—10
‘j’ (NOT TO SCALE) W (NOT TO SCALE) -
U | uTRS 8~1[7/14/01| HDPE USED FOR ALL NEW GELS AND e
m e | 1 CONDUIT FOR ALL NEW WIRING - . . NIROP FRIDLEY
e :.mmum- 5—2' 4o DIRECTIONAL BORING USED NOT FOLLOWING cHZMH“_L GROUNDWAWMCNMNSYSTEM o DETAILS
o Mo, | OATE REVSON BY )

Omlﬂ;
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17 GALVANIZED STEEL PIPE
SEE NOTE 4

4 X4X6 OONCRETEPADWITH
LATERAL DRAINAGE
SLOPE 1/4" PER FOOT

PAVEMENT OR TOPSOIL TO
MATCH ORIGINAL SURFACE

CONCRETE

NEW STEEL CASING FOR AT—10 NOT REQUIRED
DUE TO DIRECTIONAL BORING TECHNIQUES
UTILIZED FOR GEL AND ELECTRICAL INSTALLATION

" STEEL CASING
FOR PIPING FROM AT-5A
AND AT-58

2\
S

%

/7 HORIZONTAL SEPARATION BETWEEN CASINGS

W (NOT TO SCALE)
| |

BN, wareRs: 9-1|71/14f0s 30 glr%l. CASING NOT REQUIRED WITH HORIZONTAL

R b BELLARD-BENNET} g2 [7/14/u1] NOTES

O unce

APD NO. | DATE REVISION 8y

COMPACTED GRANULAR
FILL MATERIAL

SEE NOTE 3

36"

4’ X 4° X 6" CONCRETE PAD WITH
LATERAL DRAINAGE GROOVES;
SLOPE 1/4" PER FOOT

" 36"

7' MIN.

7 NN,

4-0"

NOTES:

3

PVC SCHEDULE 80 GEL
FROM AT-9

o / 4 x3
EXISTING 8" WELL CASING .

(8

4 NI

O

-

WELLHEAD CONNECTION FOR
GROUNDWATER EXTRACTION WELLS
AT—7, AT—8, AT—9, AND AT—10

2

(NOT TO SCALE)

mou AT—7, AT—8, AND AT-10 .

REDUCER
FROM ‘AT-7, AT-8, AND AT—‘IO

NIPPLE FROM
. AT=7, AT-8, AT-9, AND AT—-10"

2

3. EXISTING

4. DRILL HDLE IN
COUPUING

1. SURFACES SHALL BE RESTORED TO ORIGINAL CONDITION
USING UKE MATERIAL

2. PROVIDE FOUR (4) STEEL POSTSFOR EACH
WELL.

PITLESS ADAPTER IS BAXER MODEL NUMBER
7PS—81WB—W—ED4—T4. TYPICAL FOR

PITLESS ADAPTER CASING AND
TP CASING. CONTINUATION OF AIR PURGE PIPING
INSIDE PITLESS ADAPTER CASING TO BE BY

" STEEL POST, CONCRETE' FILLED
SENOIEZ

WELD 1" PIPE
OTHERS. - .

CH2MHILL

NIROP FRIDLEY
Fl RID{.EY. MN

GROUNDWATER EXTRACTION SYSTEM

cviL

. ' DETAILS

SHEET 9
DNE  FEB 2001

W 153691.31.01 03.30

OO HL

GOV HIL AD (S NOT TO B USED, N WHOLE OR I FAAT,

THS DOCUMENT,

REUSE OF DOCUMENTS:



4 | 5

ABBREVIATIONS
i A AMPS G GROUND
AFF. ABOVE FINISHED FLOOR MH MOUNTING HEIGHT
BLDG  BUILDING P POLE
PNL  PANEL, PANELBOARD
c CONDUIT
R RELOCATED
cB CIRCUIT BREAKER RCPT  RECEPTACLE
E EXISTING TO REMAIN TYP  TYPICAL
ER RELOCATE EXISTING UON. UNLESS OTHERWISE NOTED
EXST  EXISTING - . v VOLTAGE '
FSS  FUSIBLE SAFETY SWITCH w WIRE
' WP WEATHERPROOF
SPECIFICATIONS

10.

1.

. THE ELECTRICAL CONTRACTOR SHALL VERIFY ALL EXISTING

CONDITIONS PRIOR TO COMMENCING WORK AND SHALL NOTIFY
THE ARCHITECT AND/OR ENGINEER IF A CONDITION EXISTS WHICH
PREVENTS THE CONTRACTOR FROM ACCOMPLISHING THE INTENT
OF THESE PLANS.

. EXAMINE THE ARCHITECTURAL, STRUCTURAL, MECHANICAL AND

PLUMBING DRAWINGS AND SPECIFICATIONS AND BECOME FAMILIAR
WITH ALL CONDITIONS AFFECTING ELECTRICAL WORK.

. INSTALLATION OF ALL ELECTRICAL WORK SHALL BE PERFORMED IN

STRICT ACCORDANCE WITH THE FOLLOWING REGULATIONS,
CODES, ETC: :

A. LOCAL CODES AND ORDINANCES

B. THE NATIONAL ELECTRICAL CODE (NFPA 70)

C. THE NATIONAL BOARD OF FIRE UNDERWRITERS
D. ADA

. PRIOR TO BEGINNING ANY WORK SECURE ANY NECESSARY PERMITS
- OR CLEARANCES FROM THE AUTHORITIES HAVING JURISDICTION.

. THE WORD "PROVIDE" IS A DIRECTIVE TO FURNISH AND INSTALL.

BASE CONTRACT DRAWINGS AND SPECIFICATIONS. INSOFAR AS THEY
APPLY, SHALL BE BINDING FOR ALL WORK AND MATERIALS SHOWN
OR NOTED ON THESE DRAWINGS.

THE WORK TO BE DONE SHALL INCLUDE THE FURNISHING OF ALL
LABOR, MATERIALS, EQUIPMENT AND SERVICES REQUIRED TO
CONSTRUCT AND INSTALL THE ELECTRICAL SYSTEMS AS SHOWN"
ON THESE DRAWINGS. COORDINATE WORK TO BE PERFORMED OR
INSTALLED BY OTHERS AFFECTING ELECTRICAL WORK AND PROVIDE

~ AND INSTALL ALL NECESSARY APPURTENCES FOR ATTACHING OR

CONNECTING ELECTRICAL WORK TO RELATED WORK OF OTHER
TRADES.

'8. ALL ELECTRICAL MATERIALS SHALL BE NEW EXCEPT WHERE

SPECIFICALLY NOTED AS EXISTING TO BE REUSED AND SHALL BE
LISTED BY THE UNDERWRITERS LABORATORIES, INC. (UL).
EQUIPMENT FOUND TO BE DEFECTIVE SHALL BE DOCUMENTED BY
ELECTRICAL CONTRACTOR. EQUIPMENT DAMAGED IN THE COURSE
OF INSTALLATION OR TEST SHALL BE REPLACED OR REPAIRED IN A
MANNER MEETING THE APPROVAL OF THE ARCHITECT AND ENGINEER.
WHERE APPLICABLE, ALL EQUIPMENT SHALL BE IN ACCORDANCE
WITH NEMA STANDARDS.

. ALL WORK SHALL BE SUBJECT TO THE APPROVAL OF THE OWNER OR

HIS AUTHORIZED REPRESENTATIVE.

THE DRAWINGS INDICATE THE GENERAL ARRANGEMENT OF CIRCUITS
AND QUTLETS, LOCATIONS OF SWITCHES, PANELBOARDS, CONDUIT
AND OTHER WORK. ALL ITEMS NOT SPECIFICALLY NOTED, BUT
NECESSARY FOR A COMPLETE WORKING INSTALLATION SHALL 8E
INCLUDED AT NO EXTRA COST. .

THE ELECTRICAL CONTRACTOR SHALL LEAVE THE ENTIRE ELECTRICAL
SYSTEM UNDER THIS CONTRACT IN PROPER WORKING ORDER AND
SHALL, WITHOUT CHARGE, REPLACE ANY WORK OR MATERIALS WHICH
DEVELOP DEFECTS, EXCEPT FROM ORDINARY WEAR AND TEAR, WITHIN
ONE (1) YEAR FROM THE DATE OF FINAL ACCEPTANCE. BENEFICIAL

USE SHALL NOT BE CONSTRUED AS FINAL ACCEPTANCE.

12.

13.

14,

MAINTAIN AT THE SITE ONE COPY OF ALL DRAWINGS MARKED TO
RECORD ALL CHANGES MADE DURING CONSTRUCTION. THE SET OF
DRAWINGS SHALL BE DELIVERED TO THE OWNER UPON COMPLETION
OF WORK.

CUTTING AND PATCHING OF ANY PART OF THE BUILDING SHALL BE
DONE BY THE ELECTRICAL CONTRACTOR WHERE SUCH CUTTING IS
REQUIRED IN THE CONNECTION WITH ANY ELECTRICAL WORK.
RETURN ALL AFFECTED AND SURROUNDING AREAS TO THEIR

_ ORIGINAL APPEARANCE AND FUNCTION.

CONDUCTORS SHALL BE AS FOLLOWS:

‘A. COPPER (AWG), CONFORMING TO THE LATEST

REQUIREMENTS OF THE NATIONAL ELECTRICAL
CODE, STRANDED FOR #8 AWG AND LARGER,

SOLID FOR #10 AWG AND SMALLER. THE USE OF .
ALUMINUM CONDUCTORS FOR ANY PURPOSE SHALL
NOT BE ACCEPTABLE.

B. MINIMUM WIRE SIZES SHALL BE AS FOLLOWS:

1. BRANCH CIRCUITS ON 120/208 VOLT SYSTEMS, USE #12 GAUGE
EXCEPT ON HOME RUNS LONGER THAN 100 FEET ACTUAL WIRE
LENGTH FROM THE CENTER OF THE CIRCUIT TO THE PANEL
SHALL BE #10 GAUGE MINIMUM. :

2. CONTROL WIRING- #14 GAUGE EXCEPT ON RUNS LONGER
THAN 50 FEET, ACTUAL WIRE LENGTH SHALL BE #12 GAUGE.

C. 'CONDUCTORS SHALL BE THERMOPLASTIC TYPE DUAL

15.

16.

17.

" 18.

19.

20.

21.

23.
24,

25.

26.

RATED THHN/THWN WITH MINIMUM OF 75 DEGREE
CELSIUS INSULATION RATING. ’

WIRING SHALL BE INSTALLED IN RIGID (STEEL OR AL) OR FLEXIBLE METAL
CONDUIT. MINIMUM DIAMETER SHALL BE 1/2". CONDUIT AND WIRING (WITH

THE EXCEPTION OF FEEDERS IN ELECTRICAL CLOSET) SHALL BE EXPOSED.

UNDERGROUND CONDUIT SHALL BE PVC SCHEDULE 80.
DEVICE COVERPLATES SHALL MATCH EXISTING

EXISTING PANELBOARDS ARE NOTED AND SHALL BE ALTERED AS
INDICATED IN THE CONTRACT. | . .

PROVIDE NEW CIRCUIT BREAKERS AS INDICATED ON THE DRAWINGS.
NEW EQUIPMENT SHALL MATCH EXISTING INSTALLED EQUIPMENT
SHALL BE OF THE SAME MANUFACTURERS AND TYPE AS SIMILAR -
EXISTING EQUIPMENT. INTERRUPTING RATING OF EQUIPMENT SHALL
BE THE SAME AS THAT OF EXISTING EQUIPMENT.

COORDINATE ALL WORK REQUIRING INTERRUPTION OF ELECTRICAL
POWER WITH THE BUILDING OWNER AND OBTAIN WRITTEN :
PERMISSION FROM THE BUILDING OWNER PRIOR TO SHUTTING
DOWN POWER TO ANY SWITCHBOARD. ADDITIONALLY, PROVIDE
NOTICE TO ALL OTHER TRADES OF ALL SCHEDULED INTERRUPTIONS.

HOMERUNS TO THE PANELBOARD MAY BE RUN TOGETHER IN ONE -
CONDUIT, PROVIDED THAT THE MAXIMUM UNBALANCED CURRENT
IN THE NEUTRAL DOES NOT EXCEED THE CAPACITY OF THE WIRE.
NO MORE THAN THREE SINGLE PHASE CIRCUITS SERVED FROM
DIFFERENT PHASES OR ONE THREE PHASE CIRCUIT SHALL BE
INSTALLED IN ONE RACEWAY. WHERE SINGLE CIRCUIT HOMERUNS
ARE INDICATED ON PLAN, DO NOT SHARE HOME RUN WITH OTHER
CIRCUITS.

CLEARLY LABEL ALL CIRCUIT BREAKERS WITH AN UPDATED
DIRECTORY CARD IN ALL PANELBOARDS SERVING THESE FLOORS AS
TO DEVICES AND THEIR ROOMS SERVED.

. THE ELECTRICAL PLANS ARE DIAGRAMMATIC ONLY. COORDINATE

‘ELECTRICAL EQUIPMENT LOCATION AND INSTALLATION WITH
EQUIPMENT BEING SERVED.

ALL CONDUCTORS SHALL BE IDENTIFIED.

ELECTRICAL SYSTEM SHALL BE GROUNDED. PROVIDE GROUND WIRE
FOR EACH CONDUIT AND EACH PIECE OF EQUIPMENT. :

CONTRACTOR SHALL CCORDINATE AND ADJUST RECEPTACLES AND/
OR CIRCUITS WITH ACTUAL EQUIPMENT PURCHASE WHEN APPROVED
EQUIPMENT DIFFERS FROM ORIGINAL CONTRACT DRAWINGS.

THE ELECTRICAL CONTRACTOR SHALL SUBMIT TO THE OWNER, (1)
SET OF AS BUILT DRAWINGS, APPROVED SHOP DRAWINGS AND ANY

. MODIFICATIONS THAT HAVE BEEN MADE DURING CONSTRUCTION

BEFORE FINAL PAYMENT.

DEMOLITION NOTES

1. ALL DEMOLISHED MATERIAL SHALL BE REMOVED FROM THE JOB
SITE U.O.N. OR AS REQUIRED BY THE OWNER.

LEGEND

"~ BRANCH CIRCUIT IN CONDUIT. NO TICK MARKS INDICATE 2 #12

CONDUCTORS & 1 #12 GND IN 1/2* CONDUIT UON. TICK MARKS, WHEN
SHOWN, INDICATE NUMBER OF #12 CONDUCTORS IF OTHER THAN THREE;

—#~—_  INDICATES GROUND. CONDUIT LARGER THAN 1/2* & WIRE LARGER

THAN #12 SHALL BE AS INDICATED. CONCEAL CONDUIT U.ON.

_—FHreae..  HOMERUNS TOPANEL. PANEL & CIRCUIT DESIGNATIONS AS
: INDICATED. v .

0] 4*4* JUNCTION BOX
uG EXISTING UNDERGROUND CONDUIT
DENOTES EXISTING EQUIPMENT
DENOTES NEW EQUIPMENT
GENERAL NOTE:

1. UNLESS OTHERWISE INDICATED ALL ELECTRICAL WORK AND MATERIAL
’ SHALL BE PROVIDED BY THE CONTRACTOR.

- GENERAL CONTROLS NOTES:

1. CONTRACTOR SHALL BE RESPONSIBLE FOR ALL PLC HARDWARE AND WIRING

REQUIRED. PRIOR TO SUBMITTING BID VERIFY THAT EXISTING SPARE 10 POINTS

WILL BE SUITABLE FOR ALL NEW WORK.

2. CH2M HILL WILL PROVIDE ALL PROGRAMING OF EXISTING ALLEN BRADLEY PLC'STAND HMI PACKAGE.

3. CONTROL WIRING ASSOCIATED WITH AT-1 AND AT-4 SHALL BE REMOVED
EXCEPT FOR ANALOG WIRING FROM EXISTING FIT'S.
EXISTING 10 POINTS AT PLC SHALL BE RE-USED FOR NEW PUMPS.

" 4. CONTROL WIRING ASSOCIATED WITH AT-2 WILL REMAIN IN PLACE AND SHALL BE

- RE-USED FOR NEW AT-7. K

AND DESIGNS INCORPORATED HEREIN, AS AN INSTRUMENT OF PROFESSIONAL SERVICE, IS THE P

@
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FOR ANY OTHER PROJECT WITHOUT THE WRITTEN AUTH

1 1 2 ] 3 | 4 | | 6
SUBSTATION #9 C— e — —
_CUBICLE 9A4B f B
- - 1 !
480V AC |
. 2257 ) 3 PHASE X
CIRCUIT BREAKER L. 4 — —.J
CGA TYPE WITH CARRIER — [384/0, 1#4G-2C}
|'_'— ___———_—_______—_—_—_—___——__—_l AR SPARGE | BLOWDOWN .
. -BLOWER PUMP - A d
: -Bci‘s , . METERING B-104 P-102 T
9 480V AC, 3 PHASE, 60 HERTZ, 600A MLO MOTOR CONTROL CENTER NO. 1 (A-B CENTERLINE) I SECTION z
: e of
| " 1e / 16 " 2 % 3 . 9
- & _ g
I i T r I I T I 10 KW ASUFEED | ASUFEED Ei’
204 152 ) 154 ) 158 ) 1004 ) . X SPACE PUMP “BUMP o=
. ’ L ) . HEATER P-101A P-101B 85
. | a
| 4 U SOLID STATE & SOLID STATE l SUMP ws
. REDUCED REDUCED . PUMP Ez
’ VOLTAGE VOLTAGE P-103 |_0nQ
I _ STARTER STARTER | W
: . SPACE SPACE SPACE 5
L ] 3
¢ —— b — e — s o meem - eme o e ¢ e ¢ emeeen b e e m—— s e 0 e b el 6 e ¢ —— e m—— P e— et v e—r e— . — . —— . ¢ — e — . g
: : - : : ’ SPACE SPACE SPACE
< q q o
{3812, 1#12G-3/4°C) P ~—[3#12, 1#12G-34°C] 312, 1#12G-34°C) [3#4, 1#8G-1 1/4°C] P~ (3#12, 1#12G-3/4°C) [3#4, 148G-1 1/4°C} 2
' wl
~ ) ~ o}
10KW 12 3/4 3/4 | E
SPACE ‘ a
HEATER ( \ o)
o w z ) BE
DISCONNECT HEATER - g 8 o oz o » . z
AND RECONNECT TO 2 w ™ a8 w2o ﬁ i u
NEW CIRCUIT FROM PNL A xa g Fas W< 2200 o Wom I ) . ' 5
| | GE 5 £33 352 B35:2 332 , - : E
T o ‘ <D= <o aodad <iod ' z
, : 4 : . EXISTING MCC NO. 1 ELEVATION | z
- EXISTING BUILDING NO. 52/53 MCC NO. 1 ONE LINE DIAGRAM NTS |2
‘ Z
g
) T &
ISTING r . B WORK NOTES: x
SUBSTATICMQ\- ! - o PR i —_— ) | o
, CUBICLE 9A48 i ® ] : ! : (1) PROVIDE 1504, 18 KAIC CIRCUIT BREAKER INCLUDING NEW DOOR, =
: : | 480V AC : | PLUG-IN UNIT AND DISCONNECT HANDLE. RELOCATE EXISTING &=
: " A00A ) 3pHASE B} , SUPPORT PAN AND REMOVE EXISTING DOCR. : oz
.o i ) ra
v /L/ R ; (2) REPLACE EXISTING 1 S.F. DOOR WITH 122 S.F. DOOR. gz
EXISTING - —_ C——— . o 2%
WESTINGHOUSE  © - |, 1mac2cy - i gﬁpsl.aggr REA;ING PLUG ON EXISTING 400 AF CB. SEE NOTE 1 20
CIRCUIT BREAKER ' — ____.__.__._._____.__________________ . Go
CGA TYPE WITH CARRIER ,— : A 136410, 1846-2°C] ‘ - ) I : oF
. . --‘r/_ . i . . : Fat
: . . z
. . . cTs 480V AC, 3 PHASE, 60 HERTZ, 600A MLO MOTOR CONTROL CENTER NO. 1 (A-B CENTERLINE) A AR SPARGE | BLOWDOWN Zg
T / : ' -1 BLOWER PUMP cuh
. g N:] -
REPLACE CT'S WITH—- . 1A . . 1.E 19 1 . Z.A 22 ) 3‘A 3.C . . > MSEEEE‘#(I)Nh? B-104 P-102 ga
600/5 CTS : : . I I ] : ‘[ B I c - wo
' 150A : l — Er
! Brac ) 154 ) 1004 ) 158 ). 1004 ) . D o5
. . <Z
| 1 ~ . I E | ASUFEED |. ASUFEED =2
o] , R SOLID STATE - SOLID STATE | - Space PUMP PUMP 2o
. l_—j REDUCED, r—j/_REDUCED . P-101A P-101B =%
. VOLTAGE . VOLTAGE S 33
' ' STARTER : | Sump g2
I L1 - L] —  PuMP oz
. L . H P-103 %g
l ' I O
: | ) .-.
Y "t — Y — — == —p — - — s — 7 PX'L'G) SPACE SPACE g
q d . ) .
[3#12, 1#12G-3/4"C} \[3#110, 1#6G-2"C) \[3#12, 1i#12G-3/4°C) \[3#4. 14#8G-1 1/4"C} \[3#12, 1#12G-3/4C] \[3#4. 1#8G-1 1/4°C] K SPACE %
' : : SPACE SPACE 53
N 7N N ™~ Q
PNL : o
’ w
w
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2 . 2 Y MY o o
S w g & w wzo w }
W « . n_g W o< -_—_,::gn_ Hoa I
5 838 253 232 p23ss 238 , - o
@ Cad . - ' ES ; 224 . aamEd . 22d NEW MCC NO. 1 ELEVATIO
| NEW BUILDING NO. 52/53 MCC NO. 1 ONE LINE DIAGRAM B |
DSGN VERIFY SCALE . ) ELECTRICAL SHEET 1
| PDEESUS | _ .
! BAR IS ONE INCH ON
O S KORCSMAROS | ORIGINAL DRAWING. NIROP FRIDLEY . MCC No.1 ONE-LINE DIAGRAMS DWG E2
e > E——— - c H I I GROUNDWATER EXTRACTION SYSTEM ) AND ELEVATION g
- “D.DOAR I NOT ONE INCH ON ! FRIDLEY,MN : 'l ) DATE
bpdgertl y ‘ PROJ 153691.31.01.03.30
NO. | DATE REVISION BY SCALES ACCORDINGLY. : . .31.01.03..




._.—._._._._t;.—.—--—--——-—-.——.__._._._._——-—-——-.—_._—‘_.—.._._._._‘—.—;. A:_f
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—I 2
. " o . b
. [
1 1 , 2
30A ) . 40A ) 30A ) _] g_r
e e —— e 2 e e e e — . £d
[@#8- 12T} - TN~—p#12- 2] - [3#12 - 172°C} g%
[ . ‘ [ B mI .
| 30A | I 15A | 15A | 3%
: &
COMBINATION—_ : COMBINATION—_ . : COMBINATION—_ ° : ]
STARTER, i STARTER, : : STARTER, : CuE
480V, 0 I 480V, 0 | o 460V, 1 l on -
3 PHASE . R 3PHASE _ . - . : 3 PHASE X . &5
1% ] | % e v | 5 | 22
RING AND : : -
‘I{lvéAITER . .. ) Y™ 15KVA. 1 PHASE . : QE
. []
. . C ) /4 &
[3#10, 1#12G-112C} |, {345, 1#6G-1°C} [3#10, 1#10G-34°C) gt [3#8, 1#1?6 304°C} ég
e . S . 1585
T - V ' ™—poss, 14100} £2
. . : : LIGHTING AND CONTROL , 1#1C 1]
: l POWER PANEL P-2 I . 2\ [3#10, 1#10G-1 172°C) 3£ -
o< : 75 : 55
So =D o m o z5
2k 2k , - - 38 23 25
' . \ \ [ %73 < . a
EXISTING BUILDING NO. 52/53 PNL P1 ONE LINE DIAGRAM ' : %
. ! =
- N T o
-~ SEE SHEET E-2 NEW BUILDING NO. 52/53 MCC . >
PNL A 4 NO. 1 ONE LINE DIAGRAM =
] 100A 208 ' —ES
fan N uw
wm~\! R

[1-1/4°C, 3#4, 14#8G)

L /EXISTING HEATER

PANEL P-1 \I - 100A

4
(2]
THIS DOCUMENT, AND THE IDEAS AND DESIGNS INCORPORATED HEREIN

CH2M HILL AND I5 NOT TO BE USED, IN WHOLE OR IN PART,

: . ) q q q
P ~—[#12- 120 [3#6 - 112°C} [3#12 - 172°C) ™~ 3#12- 1/2°C) [B#2 - 1/2°C} P ~—p#2-12C) ~—(a#12 - 12°C) S—p#z2- 12
COMBINATION—_ * : COMBINATION—_ * o COMBINATION—_ * . . : : COMBINATION—_ ~ * COMBINATION—_ ° " COMBINATION—_ * - COMBINATION—_ ° :
STARTER, STARTER, STARTER, STARTER, STARTER, . STARTER, STARTER,
4850V, o 480V, - 460V, 460V, 1 450V, : 0 .| a0V, o 460V, . 1
3 PHASE . . -3PHASE 3PHASE . 3 PHASE" : . 3PHASE - 12 ; | 3PHASE ; . _ |
' wlau 48O0VPRIMARY . - I §e A 5
. ) . S=——== 1201240 SECONDARY . ; : : L
. . 15 KVA, 1 PHASE ! o — | . . . : g
[3#10, 1812G-12°C) . [3#8, 1#6G-1°C} [2#4, 1 1/4°C) ' (348, 1#10G-34°C) _ [3#10, 1#10G-3/4"C] {3410, 1#10G-34°C} [3#10, 1410G-3/4"C) 2
- . : . L . o
WIREWAY\[' e — s - rE— __—_—:l ) i
_ w
LIGHTING AND CONTROL ) {348, 1#10G] g
POWER PANEL P-2 7\ [B#10, 1#10G-1 1/2°C}
75 . D
a o -
Sn £3 ' L .
Rk Rk ' S C - : A+ R
NEW BUILDING NO. 52/53 PNL P1 ONE LINE DIAGRAM. S v
DSGN — - VERIFY SCALE . SHEET 12
| P.DEJESUS  |12-1 | 714/01| HORSEPOWERS FOR PUMPS AT-9 AND AT-10 AR 5 ONE G O - . - ELECTRICAL
o -S.KoRcsuAROS. | 122 | 8101 > R e, coanemmou Mokt o I— cHzMHILL - GROUNDWATER EXTRACTION SYSTEM ' PNL P1 ONE-LINE DIAGRAMS ows Es
ChK - AT-7 CIRCUIT BRAKER/MCC CONNECTIONS o — _ S FRIDLEY, MN o : AND ELEVATION |oaTE  FEB 2001
'——D"DQAB——AP,,D . THIS SHEET, ADJUSY . ’ ' .
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WORK NOTES: ‘
@ SEE "GENERAL CONTROL NOTES;' ON SHEET E-1.

e . ) : @ SEE DWG E-6 AND M-X.

@ PROVIDE 1-20A CB FOR NEW FIT.

© [34°C, 8#14, 1#14G)

CF-2 , N\~ CONCRETE
SAVEMENT

HIG-2°C END A 2" BPARE 70
JCEAR IN NIROP BULDING.
HEET £-8. PROVIDE

EXISTING 120V PANEL P-2

- ) ' ~EXISTING 480V PANELP-1 - E
: . PULL BOR N / / .
(BRI UG

MENT

o < - i y 2

' r\ — 17/ . A — Z : A
—-—— '-..- A- 13, ) : E m{o 1 } ' - . ' ' '
EQUALZATION TANK. - { /9 - Lrh — L [34°C, 414, 18146)
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Fr vy CONTROL HOUSE BUILDING NO. 53
DSGN — VERIFY SCALE o : ' SHEET ‘ 13
P_DEJESUS . |13—17/1401] CONDUIT LOCATIONS . : o ELECTRICAL

R 13~2{ 7114701 | FLOW METER AT AT:10 MOVED TO CORRECT LOCATION o oNE IeHoN ' . NIROP FRIDLEY BUILDING 52/53 DWG E4

CAK 13~3 8/1/01| CORRECT LOCATIONS OF AT-7, AT-8, AT-9 o I cHZMH“—L GROUNDWATER EXTRACTION SYSTEM g :
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ER PROJECT WITHOUT THE WRITTEN AUTHORIZA'

[ RELOCATE. SEE "ELEVATION
REMOVE / NEW" THIS SHEET
-4
, e A g
PANEL : =z
: | s oo | feoue F :
; TRANSFORMER 5
gg'ﬁ#:g":"s A—NE" AT-2 AT3 | |AT-5B | |AT-5A o %
- PANEL: PNL-A MAIN: SAM -
CT CABINET AN 225AMLO Ei,
[ | : SERVICE VOLTAGE: 480V, 3P, 3W BUSSIZE: 225A . a3
I
r 1 1 L L ) / 18 KAIC - MOUNTING: SURFACE ao
B - - . w
I / v - REMARKS: . Fz
X Iy 2234
- LOAD (AMP) BKR| cra] oKk BKR ] LOAD (AMP} -
: T 5 T c| CRCUITDESCRIPTION | o' | No. | NO. | AP T8 T ¢ ]
' - d >
. 60 | . PANEL P-1 7~ lsom A 1A | 2a J20m] aT-7 4.8 g
60 [ @Y P ERES 4.8 »
) N 60 N\ |scle 48 E
g SEMOVE 12 10KW HEATER . | 2053 ] 7A | eA |203| AT-8 16 5
CHANNELS—] 12 |98 {108 1.6 ﬁ
o 12 11C | 12C 1.8 i
§ SPACE 13A | 1A | 203 | AT-9 21 &
N 158 | 168 21 e
. 17C | 18C i 21 BE
NOTE: SEE "ELEVATION - NEW" THIS SHEET FOR NEW WORK. _ “118A [20A 203 | AT-10 11 g
4 ) 218 | 228 | § ITH 5
L o 23C | 24C ' ] 1 E
172" CONDUITS TO ' z
(A ELEVATION - EXISTING  sxstincrumes 5 ToTAL 92 | o2 | %2 :
. E-5 NTS : : ' ' . >
- <
PANEL A SCHEDULE zZ5
' &=
o x<
[al:4
- E2
-l B
| o%
2
H oz
; 2x
2
480V. : 9
120v. fyvee] coms.| fcome. | [come. . a8ov ; 2z
WELL PUMP ——1 P/;NZEL P START| ISTART | [START | | Ats AT-10 PANEL A : . _— 82
CONTROL PANEL. AT3 | |AT-5A | AT-SB PANEL SCHEDULE P-1 g
MNFR. & TYPE ITE ‘CABINET __SUR. _° MOUNTEDMAINS _100A- _ SERVICE 240 /480 V. c2a
| l ; s 3 PHASE 3W. 60HZ CONNECTED LOADS (KVA)- A0 X _-BoX _coX _ TOTAL_X INTERGRADED SYSTEM INTERR. =
[ , 1 | " ENGRAVENAMEPLATE ~ p4 .. RATING 10,000 A RMS SYM o
: | PROVIDE NEW FLEXIBLE LOADS SERVED BRET kw[GKT[onD. BAR sN) GV row [BRK LOADS SERVED- a5
‘ .CONDUIT TO EXISTING - - =
; WIREWAY. PROVIDE SPARE 30 1| — — 1 222} 30 PUMP AT-3 ‘o
. U - [34°C, 2 48, #10GND) As z9
EXISTING — 1 O PANEL P-1 AND A Wz
) 1°C, 3- #4, #10GND) - —
WIRE WAY ~~/—/\/ bt aaehol A S 8 §I_"
- .- PUMP ATS - . 20 |22] 7 | — —1s 30 PUMP AT-58 oz
(2]
¢ — 9 — {10 LT3
. . i) — — {12 %
: =
TRANSFORMER PUMP AT-5A 20 13| — —— {14 [ 95 30 | PANEL P-2(SERVES | PHASE LOAD) z.
TRANSFORMER LOWERED . : =
: L~ 70 6~ ABOVE GROUND B — {18 3
. MOUNTED TO : 7] — — {18 8
: EXISTING CHANNELS. : A : e
S : . SPARE 50 19} — — |2 20 SUMP 5
w
B ——— A 21| — — |2 3
: 1/2" CONDUITS TO B | — DN | 24 4
EXISTING PUMPS . :
) o N )
A . , PANEL P-1 SCHEDULE
DSGN © {141 1401 | TRANSFORMER LOCATION VERIFY SCALE , o ELECTRICAL SHEET . 14
or— - DRES 2 wm CORRECT LOCATIONS OF AT-7, AT-9 - BAR IS ONE INGH ON . NIROP FRIDLEY : - DWG ES
L SHAEEER. 14-3| @101 | CIRCUIT BREAKER CHA : R A, S ; - .
HANGED TO 90A FROM 100A o IR - . GROUNDWATER EXTRACTION SYSTEM :
D. DOAR 14-4| 8/1/01 | PUMP AT-2 CIRCUIT BREAKER CHANGED TO SPARE IF NOT ONE INCH ON _ - ' FRIDLEY, MN . o ELEVATION AND SCHED_ULES DATE  FEB 2001
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. EXIST. BLDG. \
o NO.53
12°x12"48° PU|.L BO
PP, W'\’ - :
y _ . EXISTING VATER PIPHS AND} CONDUITS
-1 TNO B3,
EXIST. BLDG ub — NOTH S ‘.
[ o D
: 20
q LY
. . N~ Nmop -
X 10" FIRE ' Bl mugc\
s 6" WATE |
, ' i
ofizef 10 ERA N ”‘ [~~~ susgTaTidN #9 WESTIJHGHO[USE
X — . 480727 VOIT SWITCHGEAR WiTH
12x12"x8] PULL|BOX DRAWOUT JYPE £GA CJRcuT
BREAKERS|(SEE NOTE$ 1.2, AND 8
— 1 = san b machc :
TRANSMISSIONY, '\~ _ OUTH OVERHEAD] AND MTTATEH
O BULDING STEHL. RU& BESI')E
ISTING 320101446, 2°¢.
50 100 150
Scale In Feet
=50 ~

APPROX 40 AFF—\

[1 1/4°C, 3#1, #8G)

SEE NOTES 4 AND &-\

[172°C, 5#14)
CONTROL WIRING

b
4
SEE NOTES 3 AND
. :“

Z:{
N /‘
|

J

o\

o bd

EXISTING
[2°C, 3#4/0, 1#4G)

[2"C, 3#4/0, 13#4G)
SEE SITE PLAN

PULL BOX

EXISTING 2" SPARE

FINISHED FLOOR-\ b

- SECTION _/B)
NTS _

NOTES:

. EXISTING CIRCUIT BREAKER:IN CUBICLE 9A4B IS A WESTINGHOUSE
TYPE HLCGA CIRCUIT BREAKER MOUNTED ON A DRAW QUT CABINET.
REPLACE EXISTING 225 A PLUG WITH NEW 400A PLUG MODEL No. 4LC
400. MODIFY LINE AND LOAD TERMINALS AS NEEDED FOR 400A SERVICE.

. TERMINATE NEW SET OF 3-#4/0 CABLES TO CIRCUIT BREAKER AT
CUBICLE 9A4B. i

3. REMOVE ALL ELECTRICAL EQUIPMENT, WIRING AND CONDUIT
ASSOCIATED WITH AT-1 AND AT-4. SEE NOTES 4 AND 5. CONTROL
WIRING SHALL BE REMOVED BACK TO PLC IN BLDG 52.

. SEE REFERENCE SHEET DER 25-400E22 FOR LOCATION AND
DESCRIPTION.

REMOVE EXISTING 20A CIRCUIT BREAKER LOCATED AT EACH
TAP. BURIED CONDUIT SHALL. REMAIN. '

. REMOVE ALL ELECTRICAL WIRING, CONDUIT AND ASSOCIATED
100A CIRCUIT BREAKER GOING FROM B2-135/2W-28W TRUMBULL

" 1000A BUS AND PANEL P-1 LOCATED IN BUILDING 53. BURIED
CONDUIT SHALL REMAIN. SEE NOTE 4.

- 7. IT IS ASSUMED THAT THE EXISTING SPARE CONDUIT IS USABLE.
CONTRACTOR SHALL PROVIDE A PRICED OPTION FOR PROVIDING
ON NEW 2° SCHEDULE 80 CONDUIT FROM MCC-1 TO PULL BOX
N NJIROP BUILDING IN CASE EXISTING SPARE IS NOT USABLE.

* 8. CONTRACTOR IS REQUIRED TO FIELD VERIFY WORK REQUIRED
TO TERMINATE CABLE AND MODIFY CIRCUIT BREAKER ARRANGEMENT
FOR 400A SERVICE. .

9. PROVIDE DIRECT BURIED PVC SCHEDULE 40 CONDUIT FOR POWER
. CIRCUITS SERVING PUMPS AT-7, AT-8, AT-9, AND AT-10. SEE SHEET E-3
FOR CIRCUIT DISCRIPTION. SEE M-X FOR LOCATION OF PUMPS." '
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15-2 1 IAR' BAR IS ONE INCH ON
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o I 1
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CP-1 CcP-2 CcP-1 CP-2
AUTO HAND AUTO HAND AUTO HAND AUTO HAND AT-9 AT-8 AT-7 AT-10
RUN RUN RUN RUN RUN RUN ¢ RUN RUN ¢t FLOW FLOW FLOW FLOW
Y Y. Y Y
|

EXISTING
®
480V

0 - 280 GPM

0- 160 GPM

120V

PROCESS AND INSTRUMENTATION DIAGRAM
NTS R

120 VAC.

!

!

PLC'.

FIT

DISCRETE
OUTPUT
-TO EXTERNAL
120 VAC
CONTROL CIRCUIT
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Appendix E2

Packer Assembly Details for AT-3A
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TECHNICAL MEMORANDUM " ‘ . , CH2MHILL

Revised Air Emission Estimates from the Groundwater
Treatment Facility at NIROP Fridley, MN

»PREPARED FOR: Naval Facilities Engineering Command
PREPARED BY: CH2M HILL
DATE: May 31, 2001

The groundwater treatment system at the NIROP facility in Fridley, MN will be pumping
from several new extraction wells and will cease pump from several existing wells. Based
on these changes CH2M HILL performed an assessment to estimate the maximum potential
air emissions from the groundwater treatment system at the NIROP Facility in Fridley, MN.
This assessment was performed to determine if the changes would trigger any regulatory
and/or permit requirements and to determine if the estimated emissions from the system
would remain below the calculated site specific, allowable emission rates for each of the
individual hazardous air pollutants (HAPs) of concern.

In Minnesota additional permit requirements and/or modifications are typically triggered
by modifications that would cause the source to exceed the state and/or federal regulatory
thresholds. The applicable state and federal regulatory thresholds for this source are 25 tons
per year for total HAPs and/or 10 tons per year for any individual HAP. However, site-
specific allowable emission rates for five individual HAPS were previously calculated for
this site!. The revised emission estimates for the groundwater treatment facility were
calculated and compared to both the regulatory thresholds and to the site-specific allowable
emission rates based on the previously approved document'.

Estimated emissions were calculated by multiplying the maximum concentration of each
HAP by the current, projected and maximum flow rates. The total current flow rate for this
system is 599 gpm (gallons per minute). The projected flow rate for this system is 725 gpm.
The total maximum flow rate for this system is assumed to be 1000 gpm based on the
specifications of the system. The maximum concentrations for each of the five HAPs were
determined by reviewing historical analytical data available since 1995, from each of the '
individual extraction wells that will be used in the news system configuration. These
calculations are provided in Attachment A. A summary of these emission estimates is
shown in Table 1.

TABLE 1
Summary of Emission Estimates

1 Reference: “Calculation of Site-Specific Allowable Emission Rates, Groundwater Treatment Facility, NIROP Fridley, Fridtey,
Minnesota, Unit Identification Code: N91192, Contract No. N62467-93-D-1108, September 1998, Southem Division, Naval -
Facilities Engineering Command, North Charleston, South Carolina, 29419-9010 -

MKE/FRIDLEY GW EMISSION ESTIMATES MEMO REV1.00C ) 1



" REVISED AIR EMISSION ES’ﬂMAfES FROM THE GROUNDWATER TREATMENT FACILITY AT NIROP FRIDLEY, MN

Regulatory

-. Parameter Site-Specific Current Emission | Projected Emission | Maximum Emission
_Threshold Allowable Rate' Rate’ Rate’
Emission Rate : )
(tonslyr) (uglsec)’ (ug/sec) (tonslyr) | (ug/sec) (tonslyr) | (ug/sec) (tonslyr)
Trichloroethylene 10 16x10° | 77x10°| 258 g7x10* 302 25x10° 833
Methylene Chioride 10 54x10° | 86x10' | ~0.003 | 8.6x10' o.po’a 32 x 10 0.011
Perchioroethylene 10 46x10° | 14x10? 0005 | 12x10* | 0004 | 63x10? 0.022
1,1, Dichloroethytene 10 54x10° | 58x10' 0.002 | 29 x 10 0.001 | 49x10° 0.017
1,1, Dichloroethane 10 135x10° | 14x10° | 0005 | 12x10? 0002 | 1.4x10° 0.048
Total VOCs 25 294 322 9.06

1Based on results obtained in reference 1 below.
Calculated usmg current and projected fiow rates and maximum historical ooncentratlons
3Calcutated using the maximum flow rate and maximum historical concentrations.

This memo documents that the “worst case” emission estimate based on historical data and
maximum flow rates do not exceed either the regulatory thresholds or the site-specific _
allowable emission estimates. Therefore, based on these comparisons CH2M HILL does not
anticipate any additional regulatory and/or permitting requirements and recommends that
this system can continue to operate under the guidelines determined by the MPCA.
Quarterly actual emissions estimates required by MPCA operating guidelines will still need
to be provided to MPCA by the Navy.

MKE/FRIDLEY GW EMISSION ESTIMATES MEMO REV1.00C
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NIROP Fr!ey

Fridiey, Minnesota

Revised Emissio! !stimates |

Groundwater Treatment Facility

From Modeling Report Revised Emission Rates, Current and Projected
. Maximum
Threshold per . Maximum : Projected Maximum Projected
Federal Allowable Anticipated Current Emission Current Emission
. Regulations | Emission Rate | Emission Rate |Emission Rate Rate ' {Emission Rate Rate
Parameter (tonslyr) (tonstyn) (tonsiyr) " (tonslyr)@ | (tonslyn)® | (tonsiyr)® | (tonsiyr)®
Trichloroethylene 10 56 6.58 2.68 3.02 8.33 8.33
methylene chloride 10 188 0.09 0.003 0.003 0.011 0.011
perchloroethylene . .
(tetrachloroethylene) 10 160 0.02 0.005 0.004 . 0.022 0.022
1,1dichloroethylene '
(1,1-dichlorethene) 10 2 0.01 0.002 0.001 0.017 0.017
1,1-dichioroethane 10 4,694 0.02 0.005 | 0.002 0.048 0.048
Total VOCs 25 5,100 6.72 2.94 3.22 9.08 9.06
Notes:

(1) Total VOCs for Allowable Emissions Rate and Maximum Anticipated Emission Rate is equal to the sum of the 5 individual VOCs.
(2) Total VOCs for Revised Maximum Anticipated Emission Rate Is based on available analytical data for Total VOCs..

Attachment A.xis

Comparison of Modeled Emissions
to Revised Emission Estimates

08/31/2001 -



NIROP Fridley

Revised Emission Estimates

Modeled AERSs
Fridley, Minnesota Groundwater Treatment Facility
Allowable Maximum
- Groundwater Anticlpated Maximum Maximum
Allowable Allowable Allowable Treatment Flow Allowabte Allowable Groundwater - Anticipated Anticlpated
.Emisslon Rate | Emission Rate | Emisslon Rate | Concentration | rate | Emission Rate | Emission Rate Concentration | Emission Rate | Emlssion Rate
Parameter (ug/sec) {Ibs/day) (tonslyr) (mg/L) (gpm) (Ibs/day) (tons/yr) (mg/L) (Ibe/day) - (tonslyr)
Trichloroethylene 1.60E+068 305 56 25| 1000 300 54.82 3 36.05 8.58 |
methylene chiloride 5.40E+08 1028 188 85 1000 1,021 186.40 0.04] - 0.48 0.09
perchloroethylene
(tetrachloroethylene) 4.860E+06 876 160 73] 1000 877 160.08 0.01 0.12] 0.02
1,1-dichloroethylene
(1,1-dichlorethene) 5.40E+04 10 2 0.85] 1000 10 1.868 0.005 0.08 0.01
1,1-dichloroethane 1.35E+08 25719 4694 2100 1000 25,233 4,605 0.01 0.12 0.02

This data Is based on lnfom\étlon provided in the following document: "Calculation of Site-Specific Allowable Emission Rates - Groundwater Treatment Facility, NIROP Fridley, Fridiey, Minnesota
September 1098, Southemn Division Naval Facilities Engineering Command, North Charleston, South Carolina 28419-9010."

Attachment A.xis
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NIROP Fn!‘ey

Fridley, Minnesota

Revised Emission Estimates

Groundwater Treatment Facility

) Avg. Flow Rate (gpm) _ VOC Data avallable .
Extraction Well No. Current . Projected from Extraction Well from nearby Monitoring Well

AT-1A 52 0 NR

AT-2 34 0 NR

: Total VOCs = 1244 ug/L
AT-3A 235 245 (Sampled on 10/1/00 by Baywest)
AT-4 38 0 NR -
Total VOCs = 636 ug/L (Sampled
AT-5A 156 175 on 10/1/00 by Baywest)
Total VOCs = 522.4.ug/l. .
AT-5B 84 70 (Sampled on 10/1/00 by Baywest)
AT-8 0 0 NA
' At well MS-35S a TCE concentration of 220 ug/|
AT-7 . 0 50 NA - (Sampled date:10/13/00 by Baywest)
At well MS-34S a TCE concentration of 32 ug/l
AT-8 0 157 NA (Sampled date:10/12/00 by Baywest)
~ |At well MS-32 a TCE concentration of 1400 ug/l
AT-9 0 150 NA (Sampled date:10/18/00 by Baywest)
At well 12-1S a TCE concentration of 34 ug/l
AT-10 0 20 NA - (Sampled date: 10/16/00 by Baywest)
Total Flow Rate (gpm) 599 725

NR - Not required
NA - Not applicable/Not available
gpm - gallons per minute

Attachment A.xls

Data Sources

08/31/2001



NIROP Fridley
Fridley, Minnesota

Revised Emission Estimates .
Groundwater Treatment Facility

Woells operating at current vs. projected flows and latest avallable concentrations.

Parameter: VOCs

Current Projected
Avg. Fiow Rate (gpm) Avg. Flow Rate (gpd) __| Latest Data 10/00"" VOC Emissions VOC Emissions
Extraction Well No. Current Projected Current Projocted VOC (ug/l)®  [Ibsiday |Ibsiyear |tonsiyear |ibsiday |ibstyear |{tonsiyear
AT-1A 52 0 74,880 0 20.2 0.01 0.00
AT-20 34 0 48,960 0 825 . 0.34 0.094
AT-3A 235 245 338,400 352,800 1244.2| 3.51 3.66
AT4 38 0 84,720 0 336.3 0.15] 0.00
— AT-5A 156 175 224,640 252,000 636.3 1.10 1,34
AT-58 34 70 120,060 100,800 522.4 0.53 0.44
AT-8 0 0 0 0 — NR
AT-7 0 50 0 72,000 220 0.00 0.13]
AT-8 0 15 0 21,600 32 0.00 0.01
AT-H 0 150 0 216,000 1400 0.00 5 ,
AT-TU LY 20 U 28,800 000 U7 ' :
Total 509 725 662,660 | 1,044,000 5.74] 2004 1.08] 6.1 2960 1.48|
Max flow rate & max conc 1000 1,000] 1,440,000 1,440,000 1400 16.82 6140 3.07 16.82 6140 3.07-
Wells operating at current vs. projected flows and historical concentrations (maximum values since 1996). )
i Curront: Projected
Avg. Flow Rate (gpm) Avg. Flow Rate (gpd) Historical Data VOC Emisslons VOC Emissions
Extraction Waell No. Current Projected Current Projected VOC (ug/L)® Ibs/day |Ibs/year [tonslyear |Ibs/day |ibslyear |tonslyear
AT-1A 52 0 74,880 , 0 80.8] . 0.05 ~ - 0.00
AT-2 34 0 48,060 0 4130 1.60 0.00
AT-3A 235 245 338,400 352,800 3300 9.32 .71
AT 38 0 54,720 0 1193] 0.54 0.00
AT-5A 156 175 224,640 252,000 19091 3.56| 4.00[
AT-58 84 70 120,060 100,800 057 0.87 0.80
AT8 0 0 0 0 NR|
AT-7 0 50 0 72,000 220 0.00 0.13|
AT-8 0 15 0 21,600 32| 0.00 0.01
AT, 0 150 0 216,000 1400 0.00 2.52
— AI-10 0 20 T ~28.800 2000 0.00 v;i
Total 550 25| B52.560 1,044,000 8.1 3Ly 2.4 17. 8445 3.22|
Max flow rate & max conc 1000 1,000 1,440,000 1,440,000 4130 40.63] 181 1si 9.08] 4063 18113 9.08

Notes:
NR - Not required

gpm - gallons per minute, gpd - gatlons per day
(1) Latest data avallable for AT-2 Is from 5/00, all other data Is from 10/00.
(2) VOC data for AT-7, AT-8, AT-9 and AT-10 based on TCE concentrations, no other VOC data are avallable at these locations. Total VOCs for AT-1A, 2, 3A, 4, 5A and 5B
is equal to the sum of the following VOCs: ) )
Chloromethane, Bromomethane, Dichlorodifiucromethane, Vinyl chioride, Chioroethane, Methylene chioride, Trichloroflucromethans, 1,1-Dichloroethylene, 1,1-Dichloroethane,
Total 1,2-Dichloroethylene, ( If 8010 cis) Chioroform, 1,2-Dichloroethane, 1,1,1-Trichloroethane, Carbon tetrachloride, Bromodichloromethane, 1,2-Dichloropropane,
cis-1,3-Dichloro-1-propene, Trichlorethylene, Dibromochioromethane, 1,1,2-Trichloroethane, trans-1,3-Dichloro-1-propene, 2-Chloroethylvinyl ether, Bromoform, -
1,1,2,2-Tetrachioroethane, Tetrachloroethylene, Chlorobenzene, 1,3-Dichlorobenzene, 1,2-Dichlorobenzene, 1,4-Dichlorobenzens, Acetone carbon disulfide 2 Butenone
Benzene 4-methyi-2-pentanone 2-Haxanone Toluene ethylbenzene Styrene Xylene

Attachn‘.xis




NIROP y : Revised Emisﬁstimates Parame.:E
Fridley, esota Groundwater Tr ent Facility . -

. Wells operating at current vs: projected flows and latest available concenfratl@ns.

Current Projected

Avg. Flow Rate (npm) Avg. Flow Rate (gpd) Latest Data 10/00" | _ TCE Emissions TCE Emissions
Extraction Well No. Current Projected Current Projected TCE (ug/L) Ibs/day |Ibslyear [tonslyear [Ibs/day - |ibslyear [tonslyear
AT-1A 52 0 74,880 0 15[ 0.01 0.00
AT-20 34 0 48,960 0 ' 490 0.20 0.00
AT-3A 235 245 338,400 352,800 ~ 1000 2.82) 2.94
AT-4 . 38 .0 54,720 0 110 0.05 0.00)
AT-5A 156 175 224,640 252,000 570 . 1.07 : 1.20
AT-5B 84 70 120,960 100,800 470 0.47] 0.40
AT-6 -0 0 ) R NR
AT-7 0 50 0 72,000 220 0.00 ~ o 0.13
AT-8 0 15 0 21,600 32 0.00 . 0.01
AT-9 0 150 0 216,000 1400 0.00 , 2.52)
} AT-10 ] 20 0 28,800 kT .00 _ 0.07
Total 599 725 862,560 1,044,000 4,63 1689 0.84| 7.21 2631 1.32
Max flow rate & max conc 1000 1,000f 1,440,000 1,440,000 1400 16.82 6140 3.07 16.82 6140 - 3.07
Wells operating at current vs. projected flows and historical concentrations (maximum values since 1995). .
— Current Projected
Avg. Flow Rate (qpm) Avg. Flow Rate (gpd) Historical Data TCE Emissions TCE Emissions
Extraction Well No. Current Projected Current Projected TCE (ug/L) Ibs/day |lbslyear |tonslyear |lbs/day Ibslyear |tonsl/year
AT-1A 52 0 74,880 0 56 0.03 0.00 .
AT-2 i 34 0 48,960 0 3800 1.55} 0.00]
AT-3A 235 245 338,400 352,800 - 3000 8.47) 8.83
AT4 38 0 54,720 0 680 0.31_‘ - _0.00
AT-5A 156 175 224,640 252,000 1800 3.37 379
AT-58 84 70 120,960 100,600 | 920 0.93 0.77
AT-6 0 0 0 0 NR
AT-7 0 50 0 72,000 220 0.00 0.13
AT-8 ] 15 - 0 21,600 32 0.00 0.01]
AT-9 0 150 0 216,000 | 1400 0.00 2.5?
AT-T0 0 20 0 ~28,800 2000 0.00, — 0.4
Total 509 " 725 862,560 1,044,000 . 14.67| B5355] 2.8 16.53 8054 3.02]
Max flow rate & max conc 1000 1,000, 1,440,000 1,440,000 3800 45.66 16666 8.331 . 45,66 16666 8.33
Notes:
NR - Not required

gpm - gallons per minute, gpd - gallons per day
(1) Latest data avallable for AT-2 is from 5/00, all other data Is from 10/00.
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NIROP Fridley ' : ' Revised Emission Estimates - : Parameter: Methylene Chloride
Fridley, Minnesota : Groundwater Treatment Facility

Wolls operating at current vs. projected flows and latest avallable concentrations. -

- Current ~ Projected
Avg. Flow Rate (gpm) __Avg. Flow Rate (gpd) Latest Data 10/00™ | Methylene Chioride Emlasions | Methylene Chioride Emissions
methylene chloride
Extraction Well No. Current Projected Current Projected . (ug/L) Ibs/day |Ibs/year [tonslyear |Ibs/day {Ibslyear |tonsiyear
- AT-1A : 52 0 74,880 0 of 0.00 ) 0.00
AT-207 ' 34 0 48,960 0 0 0.00 ~0.00
AT-3A 235 245 - 338,400 352,800 0 0.00 0.00
AT-4 38 0 54,720 0 0 0.00 0.00
AT-5A ‘ 156 175 224,640 252,000 ' 0 0.00 0.00
AT-5B 84 70 120,860 100,800 . 0 0.00 ] - 0.00
AT-6 0 0 0 0 - NR
AT-7 0 50 0 72,000 NA
AT-8 0 15 0 21,600 NA|
AT-9 0 150 0 216,000 NA|
AT-10 0 20 ] 28,800 - NA ,
?;tal 599 725 862,560 1,044,000 ‘ 0.00 0 0.00 0.00 0 0.00
Max flow rate & max conc 1000 1,000[ 1,440,000 1,440,000 ' 0 - 0.00 0 0.00 0.00 0 0.00
Wells operating at current vs. projected flows and historical concentrations (maximum values since 1995).
Current . Projected
Avg. Flow Rate (gpm) Avg. Flow Rate (gpd) Historical Data | Methylene Chioride Emissions | Methylene Chioride Emissions
methylene chioride : )
Extraction Weli No. Current Projected Current Projected (ug/L) Ihs/day |lbs/year |[tonslyear |ibs/day " |lbslyear |tonslyear
AT-1A - 52 0 74,880 0 1.4 0.00 : . 0.00
AT-2 34 0 48,960 0 0.93 ~ 0.00] ) 0.00
AT-3A 235 245 338,400 352,800 4.8 0.01 0.01
AT-4 38 0 . 54,720 0 0.98 0.00] . 0.00
AT-5A 156 175 224,640 252,000 0 0.00] 0.00]
AT-5B 84 70 120,960 100,800 0 0.00 . 0.00
AT-6 0 0 0 0 . NR
AT-7 0 50 0 72,000 NA
AT-8 0 15 . 0 21,600 NA
AT-9 0 150 0 216,000 NA|
AT-10 0 20 U ~ 28,800 NA ‘
[Total , 509 72| 862,560 1,044,000 : WSEE 5.6 0.003 0.01 5.2  0.003]
Max flow rate & max conc 1000 1,000 1,440,000 1,440,000 4.8 0.06)] . 211 0.0114 0.06] . 21.1 0.011
Notes:
NR - Not required

NA - Not applicable/Nct available
gpm - gallons per minute, gpd - gallons per day
(1) Latest data available for AT-2 is from 5/00, all other data is from 10/00.
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NIROP (v Revised Emisgstimates ' Parameter.zc
Fridley, esota Groundwater Tr ent Facility '
Woells operating at current vs. projected flows and latest avallable concentrations.
' . - Current - Projected
_Avg. Flow Rate (gpm) Avg. Flow Rate (gpd) Latest Data 10/00™" PERC Emisslons PERC Emissions
Extraction Well No. Current Projected Current Projected PERC (ug/L) Ibs/day |lbs/year |tonslyear |[lbs/day |Ibs/year [tonslyear
AT-1A 52 0 74,880 0 1.6 0.001 0.000
AT-2'7 34 0 48,960 0 0.0 0.000 . 0.000
. AT-3A 235 245 338,400 352,800 4.8 0.014] - 0.014
AT-4 38 0 54,720 0 3.7 0.002 0.000
AT-5A 156 175 224,640 252,000 2.4 0.004 0.005)|
AT-5B 84 70 120,960 100,800 3.2 0.003 0.003
AT 0 0 0 0 NA|
AT-T | 0 50 0 72,000 NA|
AT-8 0 15 0 21,600 NA|
AT-9 0 150 0 216,000 NA
Al-10 0 20" ) 28,800 NA
Total 589 T 725) 862,560 1,044,000 0.024 8.7 0.004]  0.022 8.0 0.004
Max flow rate & max con¢ 1000 1,000{ 1,440,000 1,440,000 4.8 0.08 21 0.011 0.06 21 . 0.01
Woells operating at current vs. projected flows and historical concentrations (maximum values since 1895). .
' _ Current Projected
Avg. Flow Rate (gpm) Avg. Flow Rate (gpd) Historical Data PERC Emisslons PERC Emissions
Extraction Well No. Current Projected Current Projected PERC (ug/L) Ibs/day llbslyear [tonslyear [lbs/day |Ibslyear Itonslyear
AT-1A 52 ] 0 74,880 0 4.0 0.00 0.00 .
AT-2 34 0 48,960 0 0.0 0.00 0.00
AT-3A 235 245 338,400 352,800 4.8 0.01 0.01].
AT-4 38 0 54,720 0 ~10 0.00 0.00]
AT-5A 156 175 224,640 252,000 2.4 0.00 0.01
AT-5B 84 70 120,960 100,800 4.0 0.00 0.00
AT-6 0 0 0 0 NR|
AT-7 0 50 0 72,000 NA
AT-8 0 .15 0 21,600 NA|
AT-9 0 150 0 216,000 NA|
AT-10 0 20 ] 28800 NA
[Total 599 725 862,560 1,044,000 0.03 T8 3.008] 0.0 8.2 0.004)
Max flow rate & max conc 1000 1,000 1,440,000 1,440,000 . 10 0.12 4398 . 0.022 0.12 '43.9 0.022

Notes:
NR - Not required

NA - Not applicable/Not available
gpm - gallons per minute, gpd - gallons per day
(1) Latest data available for AT-2 is from 5/00, all other data is from 10/00.
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NIROP Fridley
Fridley, Minnesota

Revised Emission Estimates
Groundwater Treatment Facility

Woells operating at current vs. projected flows and latest avallable concentrations.

Parameter: 1,4 DCE

_ _ Current Projected
Avg. Flow Rate (gpm) Avg. Flow Rate (gpd) Latest Data 10/00™ 1,1 DCE Emissions 1,1 DCE Emisslons
Extraction Well No. Current " Projected Current Projected 1,9 DCE (ug/L) [lbs/day llbslyear [tonslyear [lbs/day |Ibslyear [tonslyear
AT-1A 52 0 74,880 0 0 0.000 ) 0.000
AT-2"7 34 0 48,960 0 0 0.000 0.000
CAT-3A 235 245 338,400 352,800 13 0.004 0.004
AT-4 38 0 54,720 0 0 0.000 ~ 0.000
AT-5A 156 175 224,640 252,000 0 0.000] 0.000{
AT-58 84 ~70 120,960 100,800 0 0.000 0.000
AT-6 0 0 0 0 NR
AT-7 0 50 0 72,000 NA
AT-8 0 15 0 21,600 NA
. AT-9 0 150 0 216,000 NA
AT-T0 0 20 U 28,800 NA _
Total 599 725 862,560 1,044,000 0.004 1.3 0.001 0.004 14 0.001
Max flow rate & max conc 1000 1,000 1,440,000 1,440,000 13 0.018 5.7 0.003] - 0.018 . 87 0.003|
Wells operating at current vs. projected flows and historical concentrations (maximum values since 1995).
Current Projected
Avg. Flow Rate (gpm) Avg. Flow Rate (gpd) Historical Data 1,1 DCE Emissions 1,1 DCE Emissions
Extraction Well No. Current Projected Current Projected 1,1 DCE(ug/L) |[Ibs/day |jlbslyear |[tonslyear |lbs/day |lbslyear |tonslyear
AT-1A 52 0 74,880 0 0 0.00 . 0.00]-
AT-2 34 0 48,960 0 7.6 0.00) 0.00)
AT-3A 235 245 338,400 352,800 1.5 0.00 0.00
AT-4 38 0 54,720 0 1.5 0.00 0.00
AT-5A 156 175 224,640 252,000 1 0.00 0.00
AT-58 84 70 120,960 100,800 0 0.00 0.00
AT-6 0 0 0 0 NR
AT-7 0 50 0 72,000 NA|
AT-8 0 15 0 21,600 NA
AT-9 0 150 0 216,000 NA]
‘ AT-T0 U 20 U — 28,800 NA »
Total 599 725 862,560 1,044,000 0.010| 36| 0.002] 0007 2.4 0.001
Max flow rate & max conc 1000 1,000] 1,440,000 1,440,000 7.6 0.091| 333 0.017| 0.091 33.3 0.017,

Notes:
NR - Not required

NA - Not applicable/Not available
gpm - gallons per minute, gpd - gallons per day

(1) Latest data available for AT-2 is from 5/00, all other data is from 10/00.
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NIROP gy Revised Emisﬁsﬁmat'es Parameter: 1.:A.
Fridley, esota Groundwater Tr ent Facility )
Wells operating at current vs. projected flows and latest available concentrations.
’ . Current Projected
__Avg. Flow Rate (gpm) Avg. Flow Rate (gpd) Latest Data 10/00™ 1,1 DCA Emissions 1,1 DCA Emissions
Extraction Well No. Current- Projected Current Projected 1,1 DCA (ug/L) |lbs/day |lbs/year [tonslyear |lbs/day |lIbslyear |[tonslyear
AT-1A 52 0 74,880 0 0 0.000] 0.000] '
—AT-20 34 0 48,960 0 " 12 0.008| 0.000)
AT-3A 235 . 245 338,400 352,800 21 0.008| 0.006|
AT-4 38 0 54,720 0 0 0.000 0.000
,A'I-'-S.A 156 175 224,640 252,000 1.9 0.004 0.004
AT-5B 84 70 120,960 100,800 1.2 0.001 0.001
AT-6 0 0 0 ] 0 NR| )
AT-7 0 50 0 72,000 NA|
AT-8 0 15 [¢] 21,600 NA|
AT-9 0 150 0 216,000 NA
AT-10 0 20 U 28,800 NA A
Total 599 725 862,560 1,044,000 0.016 5.% 0.003| 0.011 41 0.002
Max flow rate & max conc 1000 1,000] 1,440,000 1,440,000 12.0 0.144 52,6 0.026) 0.144 526 0.026
Wells 6peratlng at current vs. projected flows and historical concentrations (maximum values since 1995).
) Current Projected
Avg. Flow Rate (gpm) Avg. Flow Rate (gpd) Historical Data 1,1 DCA Emissions 1,1 DCA Emisslons
Extraction Well No. Current Projected Current Projected 1,1 DCA (ug/l) |Ibsiday |ibslyear [tons/year |[Ibs/day |lbslyear |[tonslyear
AT-1A 52 0 74,880 0 2.0 0.00 0.00
AT-2 34 0 48,960 0 22 0.01 0.00
AT-3A 235 245 338,400 352,800 2.3 0.01 0.01
AT4 38 0 54,720 0 11 0.01 0.00
AT-5A 156 175 224 640 252,000 2.0 0.00 0.00
AT-5B 84 70 120,860 100,800 1.2 0.00 0.00
AT-6 0 0 0 0 NR
AT-7 0 50 0 72,000 NA|
AT-8 . 0 15 0 21,600 . NA
AT-9 0 150 0 216,000 NA
AT-10 0 20 0 28,800 NA
[Total 599 725 862,560 1,044,000 0.027 9.8 00080072 4.4 0002
Max flow rate & max conc 1000 1,000] 1,440,000 . 1.440,000 22.0 0.264 96.5 0.048| . 0.264 96.5 0.048
Notes:
NR - Not required

NA - Not applicable/Not available

gpm - gallons per minute, gpd - gallons per day
(1) Latest data available for AT-2 is from 5/00, all other data Is from 10/00.
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RPORATE D

WELL DRILLING FOR FOUR GENERATIONS
e ””Er ””s 15688 JARVIS STREET N.W. / ELK RIVER, MN 55330
PHONE: (612) 427-6100 / FAX: (612) 427-0533
o -

CH2M HILL Constructor’s Inc.
NIROP

14 JANUARY_, 2001

PUMP DESIGN

WELL #
AT7 ATS8 AT9 AT10
DESIGN RATE 40 40 100 30
CURRENT PLAN RATE 50 15 150 20
PUMPING LEVEL @ PLANRATE 29 29 = 3092 48
DROP PIPE MATERIAL PVC PVC PVC PVC
DROP PIPE SIZE/LENGTH 2"122.6FT 1.26"22FT 3"/30 1.5"/30FT
_ DISCHARGE SIZE/LENGTH 3300 31300 4200 3/850
. " FRICTION LOSS DROP PIPE 1.27 1.07 248 = 88
FRICTION LOSS DISCHARGE 427 <1 10.44 38
LIFT | 8 8 8 8
'BACK PRESSURE (26PSI) 58 58 58 58
HORESPOWER 3 % 1 75
WIRE SIZE AGW# 12 12 12 12
PUMP MODEL# - 60S30 16507 150875 25510
STAGES | 5 8 . 4 7
DEMAND FLOW RATE 50 15 150 20
DEMAND TDH ' 100564  97.07 110 119
PUMP FLOW RATE 50 15 150 20
SUPPLY TDH | 125 166 145 166
RUNNING PRESSURE (PSI 35 54 40 44.91

- Current nomihal discharge pressure on the existing system is as follows:

WELL# PSI
AT-1A 43.9
AT-2 OFF
AT3A 7.7
AT4A 3.1

. . ~ ATSA 6.0
o . ATSB 7.2

An Equal Opportunity Employer



Installatlon and
Operatlng Instructlons

4-Inch Stainless Steel
Submersible Pumps

6RINKING WATER SYSTEM COMPONENTS
: * ANSINSF 61-1999
- 65GM




SAFETY WARNIN G —

Electrlcal Work

WARNING Reduced nsk of electric shock during operation of this pump requires the
provision of acceptable groundlng If the means of connection to the supply connected box-
is other-than-grounded metal conduit, ground the pump back to the service by connecting a
copper conductor (at-least the size of the circuit supplying the pump) to the grounding
screw provided within the wiring compartment. -

Pre-Installation Checklist .

1. Well Prei)’airation

If the pump is to be installed in a new well then the well should be fully developed and bailed
or blown free of cuttings and sand. The stainless steel construction of the GRUNDFOS
submersibles make it resistant to abrasion; however, no pump made of any material can
forever withstand the destructive wear that occurs when constantly pumping sandy water.

If this pump is used to 'replace an oil-filled submersible or oil-lubricated line-shaft turbine in an '
existing well, the well must be blown or bailed clear of oil. .

2. Make Sure You Have The Right Pump

Determine the maxumum depth of the well, and the draw-down
level at the pump’s maximum capacity. Pump selection and
setting depth should be based on thls data.

3 Pumped Fluld Requlrements

CAUTION: Submersnble well pumps are designed for pumping
_clear, cold water; free of air or gases. Decreased pump
-performance .and life expectancy can-occur if the water is not
cold, clear or contains-air or gasses. 4Water temperature should
not exceed 102°F. '

A check should be made to ensure that the installation depth of a
" the pump.will always be ‘at least three feet below the maximum
drawdown level of the well. The bottom of the motor should
" never be-installed lower than the top of the screen or within five
feet of the well bottom

_ Ensure’that the reqwrement for minimum flow past the motor is
- met, as shown in the table below:

_Minimum Water Flow Requnrements for.. .
Submersible Pump Motors’ ‘ NOIESi



Pre-Installation Checklist

4. Splicing the .Mo,t,or, Cable

If the splice is'carefully: made, it will be as efficient as any other portion of the
cable, and will be completely watertight. There are a number of cable splicing
kits available today - epoxy filled, rubber-sealed and so on. Many perform well
if the manufacturer's directions are followed carefully. if one of these kits is not
used, we recommend the following method for splicing the motor cable:

Examine the motor cable and drop cable carefully for damage. Cut the
motor leads off in a staggered manner. Cut the ends of the drop cable
so that the ends match up with the motor leads. Be sure to match the
colors. Strip back and trim off one-half inch of insulation from each
lead, making.sure to scrape the wire bare to obtain a good connection.
Be careful not to damage: the copper conductor when stripping off the
insulation. Insert a properly sized Sta-Kon-type connector on each pair
of leads, again-making sure that colors are matched. Using Sta-Kon
crimping pliers, indent the lugs. Be sure to squeeze down hard on the
pliers, particularly when using large cable. Form a piece of electrical
insulation putty tightly around each Sta-Kon. The putty should overlap
on the insulation of the wire. Use a good quality tape such as #33
Scotch Waterproof or Plymouth Rubber Company Slipknot Grey.
Wrap each wire and joint tightly for a distance of about 21/>" inches on
each side of the joint. Make a minimum of four passes over each joint
and overlap each pass approximately one inch to assure a completely
watertight seal. .

| B Intallation Procedures

1. Attach the Pump to the Pipe

A back-up wrench should be used when riser pipe is attached to the pump. The
pump should only be gripped by the flats on the top of the discharge chamber.
Under no circumstances grip the body of the pump; cable guard or motor.

When tightened down, the threaded end of the first section of the riser pipe or the
nipple must not come in contact with the check valve retainer in the discharge
chamber of the pump. After the first section of the riser pipe has been attached
to the pump, the lifting cable or elevator should be clamped to the pipe. Do not
clamp the pump. When raising the pump and riser section, be careful notto
place bending stress on the pump by picking it up by the pump-end only. Itis
recommended that plastic-type riser pipe be used only with the smaller domestic
submersibles. The manufacturer or representative should be contacted to
ensure the pipe type and physical characteristics are suitable for this use. Use
the correct joint compound recommended by the specific pipe manufacturer. -
Besides making sure that joints are fastened, we recommend the use of a torque
arrestor when using plastic pipe. '

Do not connect the first plastic riser section directly to the pump. Always attach
a metallic nipple or adapter into the discharge chamber. The threaded end of the
nipple or adapter must not come in contact with the check valve retainerin the
discharge chamber when tightened down.

(continued on next page)
Page 2



N Installation Procedures |

2. Lower the Pump Into the Well

Make sure the electrical cables are not.cut or damaged in any way when the . :
pump is being lowered in the well. Do not use the power cables to support the
weught of the pump. : . :

To protect against surface water entering the well-and contaminating the water
source, the well should be finished off above grade utilizing a locally approved
well seal or pitless adaptor unit. We recommend that steel riser pipes always be
used with the larger submersibles. A pipe thread compound should be used on
all joints. Make sure that the joints are adequately tightened in order to resist the
tendency of the motor to loosen the joints when stopping and starting.

The drop cable should be secured to the riser pupe at frequent intervals to
prevent sagging, looping and possible cable damage. Nylon cable clips or
waterproof tape may be used. The cable splice should be protected by securing
it with clips or tape just above each joint..

“IMPORTANT: Plastic pipe tends to

stretch under load. This stretching mustbe .
taken into account when securing the .
cable to the riser pipe. Leave three to four
inches of slack between clips or taped

points. This tendency for plastic pipe to
stretch will also affect the calculation of the
pump setting depth. As a general rule, you

can estimate that plastic pipe will stretch to
approximately 2% of its length. When

plastic riser pipe is used, it is

recommended that a safety cable be

attached to the pump to lower and raise it.

The discharge chamber of GRUNDFOS
4-inch submersibles is designed to
accommodate this cable.

(See Figures 1 & 2)

Fig1 - - Fig2

Check Valves: A check valve should always be installed at

the surface of the well and one at a max. of 25' above static

water level. In addition, for installations deeper than 200

feet, check valves should be mstalled at no more than 200
foot intervals.

Page 3



Instllaton Procedures |

3. Electrical Connections

WARNING: Reduced risk of electric' shock during ‘operation-of this pump requires the provision of
acceptable grounding. If the means of connection to the supply connected box is other than
grounded metal conduit, ground the pump back to the service by connecting a copper conductor

(at least the size of the circuit supplying the pump) to the grounding screw provided within the
wiring comparnment.

Verification of the eléctrical supply should be made to ensure the voitage, phase
and frequency match that of the motor. Motor electrical data can be found on page
6. If voltage variations are larger than + 10%, do not operate the pump. Single- .
phase motor control boxes should be connected as shown on the wiring diagram
mounted on the inside cover of the control box supplied with the motor. The type
of wire used between the pump control boxes should be approved for submersible
pump application. The conductor insulation should be type RW, RUW, TW or
equivalent. : ‘

- A high-voltage surge arrestor should be used to protect the motor against lightning
and switching surges. Lightning voltage surges in power lines are caused when
-lightning strikes somewhere in the area. Switching surges are caused by the
opening.and closing of switches on the main high-voltage distribution power lines.

The correct voltage-rated surge arrestor should be installed on the supply (line)
side of the control box or starter (see Figure 3a & 3b). The arrestor must be
grounded in accordance with the National Electric Code and local governing
regulations. 1

PUMPS SHOULD NEVER BE STARTED UNLESS THE PUMP IS TOTALLY
SUBMERGED. SEVERE DAMAGE MAY BE CAUSED TO THE PUMP AND
MOTOR IF THEY ARE RUN DRY.

The contro! box shall be permanently grounded in accordance with the National
Electric Code and local governing codes or regulations. The ground wire should
be a bare stranded copper conductor at least the same size as the drop cable
wire size. Ground wire should be as short a distance as possible and securely
fastened to a true grounding point. True grounding points are consideredtobe:a
grounding rod driven into the water strata; steel well casing submerged into the
water lower than the pump setting level; and steel discharge pipes without
insulating couplings. If plastic discharge pipe and well casing are used, a properly
sized bare copper wire should be connected to a stud on the motor and run to the
control panel. Do not ground to a gas supply line. Connect the grounding wire to
the ground point first, then to the terminalin the control box.

Single Phase Three-phase power SLpply
.} Powersuppy | @ e-cbe-cboooIolC  Purp
. A 2 H3 lena
’ ' " GRowO!
Ground : ! e
L} N -
? I i | Pecs
¥ UGHTNNG i  Belore
H ARRESTER | Rsesor
y i P g
: True ' T T2 3] ! &
) Lightning Grounding - ‘. _?_ - -?_ - .?_ -t
. Arrester Point . —_ I}n:xtiq
Fig.3a : Fig.3b | Tosp Mour Port
-Single Phase Hookup Three Phase Hookup

Pdge 4



Istllti 'Pedures

Single-Phase 2-Wire Wiring Diagram ‘Three-Phase Wiring Diagram .
for Submersible Motors- - _ for Submersible Motors
10 2- Wire Pump' . Quick Discoﬁnect I .
with Ground T U : ' ——J . Power Supply
o - . 1 i 1
/ -—tr SR B 0SS Préssure . Fused 1
. . \d 0 0] switch Pisconnect
C Pressure = ’ ' 1 LIRS o Switchy
" Switch- - Sl e T - - +]
o]l Black| |} IR
0 Black ) ' o |-
Green
. ] - { Magnetic
- . . _ : Starter
n Pump & Motor l — n
| S— . Green -~ [ — Well

Fig.4 S |

o Fig.5
Single-Phase 3-Wire Control Box
for Submersible Motors
—| 230V e~
. Pressure Switch - nsv. -
QO O ¥
o Fbli‘:_ceodnnect .
—-KT)Z LOZ Switch .
L ' .
s . — g e
ggntrol - Y_Rﬂg&] Q-
X .
D oR e B N
' Black - Use dotted line 4f6r
) l—%’LGrZ:j\ 115V operation -
Yellow rl
C : ll,Well
J_L Seal

_ o : "Fig.G:' '. v
4. Starting the Pump for the First Time

A. Attach atemporary horizontal length of pipe to the riser pipe.
. Install a gate valve and another short length of pipe to the temporary
pipe. _
Adjust the gate valve one-third of the way open.
Verify that the electrical connections are in accordance with the wiring
diagram.
After proper rotation has been checked, start the pump and let it operate
until the water runs clear of'sand, silt and other impurities.

Slowly open the valve in small increments as the water clears until the
valve is all the way open. The pump should not be stopped until the

m o0 ®

m

water runs clear. 4 . .
G. Ifthe wateris clean and clear when the pump is first started, the valve
should still be opened until it is all the way open..
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Motor Information

s B?:("?‘;r, Oual AMPERAGE FULL LOAD Line-to-Line  [KvA | Max.
HP |Ph | voLT Fe't' Stad. [ oo™l Full | Lock | SE. | g | Power |Resistance(Ohms) [code|hrust
{ act | Fuse |- Load | Rotor | Amps Factor .m #* | (Ibs)
!
“Grundfos 4 Inch (Two-ere) Motors 60 Hz
- [SINGLE- PHAsﬂ Control Box Not Required
s |1 | 230 175015 "5 |34 257 a6 s90 770 6.3-7.6 S | 750
2 f1 | 230 160[15 | 7 f455 -345 60620 76.0 4.0-4.7 R | 750
“faa |1 230 150120 | 9 |69:.-405 84 620 750 3.1-3.7 N | 750
J1 |1 ] 23014025 |42 [ 80 484 98 [630 820 2.6-3.1 M | 750
201 | 2301 1.30| 35 | 15 [10.0°. 62.0 13.1.[64.0 85.0 2.0-2.3 L | 750
*
Grundfos 4 Inch (Three-Wire ) Motors
[ SINGLE- PHASE] Control Box Required o I Bik-Yel | Red-Yel
3 |1 | 230] 1.75 15 | 5 [ 3.4 140 46 [590 77.0] 637.6/17.0206] L 750
|72 |1 ]230] 16015 |7 l455 215 6.0 |620 76.0| 3.846/159-193| L | 750
¥ |1 |230f 150020 |9 |69 314 84 [620 750]|3.136/135165]L |750
1t 11230 14025 |12 | 80-.370 98 |630 820 | 2632/9.9-12.1| K | 750
ti2) 1 | 230 13030 | 15 [ 94 459 116690 89.0[ 202483100 |H | 750
ThreePhase Line
L : Protection to
[THREE-PHASE] o | ]
: i Se Comp.| (Ohms)
1513 1230 130f{20 |10 |56 403 7.3 [750 720}0 K42[325 [M [750
: 460 1 13010 | 5 |28 ' 20.1 3.65{75.0 72.000 K32 ]12.3 |M | 750
575 1 1.30| 8 - 4 2.2 16.1 29 |75.0 72.0|00 K29 |215 | M 750
2 |3 |23 |125125 |10 |70 480 87 |760 750|0 K49 |225 |L |750
460 | 125112 | 6 |35 240 435|760 750|0 K34| 92 |L [750
5751125110 | 5 j28 192 35 |76.0 75000 K32|138 |L |750
3 [3]2%0})115|130 |15 196 557 116|685 83.8|0 K54 |22 |H [1000
460 1 115115 | 7 } 48 265 56 |68.5 838|0 K37 | 9.0 [H |1000
575 | 115|115 | 6 [ 3.8 220 48 |685 838[{0 K36]|13.0 |H |1000
5 13230115140 | 25 152 107.9 17.4|71.9 80.0|1 ket | 1.2 }H [1000
460 | 115120 | 12 | 76 51.0 87 |71.9 800|0 Ks0| 50 |H 1000
575 [ 115115 | 9 |61 426 69 |71.9 80.0|0 K43|.73 |H [1000

*All Grundfos 4" motors have a ground (green) wire.

Franklin Motors |
(Refer to the Frankiin Submersible Motors Application Maintenance Manual)
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Motor | Iformatin

Maximum Cable Length
Motor Service to Entrance

A | (Lengthinfeet) * &

SINGLE-PHASE 60 HZ | B

K Mdtbr'ﬁét;ﬁg : . Copbéi‘ W"iré“‘Siz.é
VOLTS HP 14 12 10 8 6 4

0 00

115 14 210 540
- Wy - 160 390

230 880 2190
650 1610

480 1200

400
310
250
190

990
770
620
470
280

- THREE-PHASE 60 HZ

VOLTS HP 14 12

208 11/;
2
3

© 230 11/,
2
3
)

460 11/
2
3
5

575 11,
2
3
5

FOOTNOTES:

1. If aluminum conductor is used, multiply lengths by 0.5. Maximum allowable length of
aluminum is considerably shorter than copper wire of same size.

2.. The portion of the total cable which is between the service entrance and a 3@ motor
starter should not exceed 25% of the total maximum length to ensure reliable starter

operation. Single-phase control boxes may be connected at any point of the total cable
length. ' '

3. Cables #14 to #0000 are AWG sizes, and 250 to 300 are MCM sizes.
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SUPPLY
VOLTAG

/’r\

o

How to Measure
Bymeansofa voltmeter, which has been

set to the proper scale, measure the -

voltage at the control box. On single-

phase units, measure between line and

neutral. :

Troublehooting

What it Means

When the motor is under load, the
voltage should be within 10% of the
nameplate voltage. Larger voltage
variation' may cause winding damage.
Large variations in the voltage indicate
a poor electrical supply and the pump
should not be operated until these
variations have been corrected.

If the voltage constantly remains highor
fow, the motor should be changedtothe
correct supply voltage.

'CURRENT

MEASUREMENT

!

1E§ﬁﬂ

PP
\

.

How to Measure

By use of an ammeter, set on the proper
scale, measure the currenton each power
lead at the control box. See page 6, for
motor amp draw information.

Current should be measured when the
pumpis operating ataconstantdischarge
Ppressure with the motor fully loaded.

What it Means

If amp draw exceeds the listed service

factor amps (SFA), check for the

following:

1. Loose terminals in control box

or possible cable defect.

Check winding and insulation

resistances.

Too high or low supply voltage.

Motor windings are shorted.

. Pump is damaged causing a
motor overload.

hwn

WINDING
RESISTANCE

How to Measure. .

Turn off power and disconnect the drcp
cable leads in the control box. Using an
ohmmeter, set scale'selectors to Rx1 for
‘values under 10 ohms and Rx10forvalues
over 10 ohms.

Zero-adjust the meter and measure the
resistance between leads. Record the
values. Motor resistance values can be
found on page 6.

What it Means :
If allthe ohm values are normal, and the
cable colors are correct, the windings
are notdamaged. If any one ohm value
is less than normal, the motor may be
shorted. if any one ohm value is greater
than normal, there is a poor cable
connection or joint. The windings or
cable may also be open.

If some of the ohm values are greater
than normal and some less, the drop
cable leads are mixed. To verify lead
colors, see resistance values on

page 6.

INSULATION
RESISTANCE

How to Measure

Turn off power and disconnect the drop .
cable leads in the control box. Using an’

ohm or mega ohmmeter, set the scale
selector to Rx100k and zero-adjust the
meter. Measure the resistance between
the lead and ground(discharge pipe or
well casing,if steel).

What it Means

For ohm values, refer to table below.
Motors of all Hp, voltage, phase and
cycle duties have the same value of
insulation resistance.

ha

"

replaced. The m
F Y’ ' : A7

AnoioA]

motor will still op

:jamagéd or with da able.
The pump should be pulled and repairs made to the cable or the motor




Troubleshooting

Pump Won't Start

Possible: Cause

Check This By ...

Correct This By . ...

No powet it the motor

Fuses are blown or the circuit
breakers have tripped.

“:(3-phase miotors only)
-|. ‘Motor starter overioads are bumed

or have tripped

e

" (3-phase motors only)
Starter does not energize

_Defoctiw controls
- Motor or cable is defective

(1-phase motors only)
. Defective capacitor

‘1 " Defective pressure switch or the
. tubing to it is plugged.

The pump is mechanically bound
or stuck ’

Check for voitage at the control box or panel.

if there is no voltage at the control panel,
check the feeder panel for tripped circuits
and reset thosa circuits.

Tum off the power and remove the fuses. Check
for continuity with an ohmmeter.

Reptace the blown fuses or reset the circuit
breaker. if the new fuses blow or the circuit
breaker trips, the electrical instatlation, motor,
“and wires must be checked for defects.

Check for voltage on the tine and load side of

the starter. Check the amp draw and make sure

the heater is sized corectly.

Reaplace any bumed heaters or reset. Inspect

the starter for other damage. if the heater

trips again, check the supply voltage. Ensure
_that heaters are sized correctly and the trip

. sefting is appropriately adjusted.

Enefgtie the co(mo! émcuat and check for voltage
at the holding coil.

W there is no voitage, check the control arcuit
fuses. if there is voltage, check the hoiding
coil for weak connections. Ensure that the
hoiding codl is designed to operate with the
available control vottage. Replacemecoirl
defects are found.

Check al safeiy and pressure switches for
defects. Inspect the contacts in control devices.

Replace wom or defective parts or controts.

Tum off the power and disconnect the motor .
leads from the control box. Measure the lead-to-
lead resistance with an ohmmeter (setto R x 1).
Measure the lead-to-ground values with an
ohmmeter (set to R x 100K).

' If an open or grounded

vy )
remove the motor from the well and recheck
the measurements with the lead separated
from the motor. Repair or replace the motor
or cable.

Tum off the power and discharge the capacitor
by shorting the leads together. Check it with an
analog ohmmeter (set to R x 100K).

When the meter is connected to the
capacitor, the needle shoukd jump toward 0
(zero) ohms and slowty drift back to infinity
({©9). Replace capacitor if it is defective.

Watch the pressure guages as the pressure
switch operates. Remove the tubing and blow
through .

Replace as neccessary.

Tum off the power and manually rotate the pump
shaft. Also check the motor shaft rotation, the
shaft height, and the miotor's amp draw (to see if
it indicates a locked rotox).

If the pump shaft doesn rotate, remove the
pump and examine it. if necessary, dismantie
#t and check the impeiters and seal for
obstruction. Check for motor corrosion.

Pump Does Not Produce Enough Flow (GPM)

Possible Cause Check This By . .. Correct ThisBy ...

* (3-phase motors onl, hech ot o Corred! the wiring. For single phase motors,
ghaﬂ is tuming in m{)mong c to make sure the ncal ¢ n check the wiring diagram on the motor. For
direction. the control panel and correct. three phase motors, simply switch any two

Pump is operating at the wrong
speed (too slow)

Check valve is stuck (or installed
backwards) .

" Parts o fittings in the pump are
wormn '
or

Impellers or inlet Strainer is
clogged

The water level in the weil may be
too low to supply the flow desired
or

COIlapsesl well -
\

Broken shaft ot coupllng

Thece are leaka In the mtlogs or.
piping

power leads.

Check for low voltage and phase imbalance

Replace defective parts or contact power
company, as applicable.

Remove the check vahe.

Re-install or replace.

Instalt a pressure gauge near the discharge pod, -
start the pump, and gradually close the i

. discharge valve. Read the pressure at shutoff.

(Do not allow the pumgp to operate for an
extended period at shutoff).

"Convert the PSi you read on the gauge to
Feet of Head by:

PSIx 2.31 VPSI = ft
ravi .

Add to this number the number of feet
(verticalty) from the guage down to the
water's pumping level.

Refer to the pump curve for the model you
are working with to determine the shutoff
head to shoulkd expect for that modei. If that
head is close 10 the figure you came up with
(above). the pump is probably OK. If not,
remove the pump and inspect impeflers,

'_chambers, etc.

" Check the drawdown in the weill white the pump

is operating.

If the pumping water level (including
drawdown) is not AT LEAST 3 FEET above
the pump's intet strainer, either:
1. Lower the pump further down

the weti.
2.  Throttte back the discharge

valve 1o decrease the flow,

thereby reducing drawdown.

Pull pump and inspect

Replace as necassary.

Pult the pump out of the well.

Thé suction pipe, valves, and fittings must be
made tight. Repair any leaks and retighten all
loose fittings.

Page 9




Fuses Blow ﬁor_Heate_ro“Tr‘i'p |

Possible Cause

‘Check This By . ..

Troubleshooting

‘Correct This By...

improper voitage

The starter o\re.cioads are set too
low.

-(3-phase motors only)
The three-phase cusrent is
imbalanced.

| The wiring or connections are
" taulty. R

: (f-bhm motors only)
Capacitor Is defecﬁvo

Fuse, heater, or stanet are the
wrong size

The control box location is too hot
. (1-phase motors only)

Wrong control box o

Defective pressure switch

The motor Is shorted or grounded.

Poor motor cooling

“Itmelnoonmgvonago

,Cheok.!_hevonagea'n.hqoonholboxmpanol.

is OK, check the wire
size and the distance between the pump motor

© - and a great distance between the control

llmevonagovanesbymemanw% {+or
-),maamepmoonpany

Rewrmmthoonwwage Undersized wire
pane‘andmepunmmotonm

resistance and decreases the voitage by the
time it reaches the motor. >

Cydemepm\pandmeasuremeamperage.'

Increase tha heater size or adjust the trip
setting. Do not; however, exceed the
recommended rating.

Checklf\omﬂomorawonead\leadlome
motor.

‘The current draw on each lead must be
within §% of eachother (+ or -). If they are
not, check the wiring.

Check(omd(ewememnng:sootredand
there are no loose terminals.

Tngiuenmylooselormnalsandteplaceany
damagedwuo

Tum off the power and discharge the capacitor.
Chod(mewaatormmanotwnmm(setatﬂ
x 100K). See page 15 lor instructions.

When the meter is connected to the
capacitor, the needle should jump towards 0
(zem)mwmmswymnbacuo
infinity ( ©9 ). Replace the capacitor if it is
detective.

Choduhemsesamheatevsagmnsnhemoaor
manufacturer’s specification charts.

. _Reptaceasneoessa:y

Touch the box with your bare hand during the -
hottest part of the day ~ you should be able to

' . keep your hand on it without buming.

Shade, vennlate of move the control box so
its enwronmem does not exceed 120°F.

Checkrequrementslotmemotoragamslme Repiaeeasne_cessary.
controt box specificatons. )
Watch guages as ptessute switch ope(at&c B Replace as necessary.

Turmn' off the power and disconnect the wiring.
Measure the lead-to-lead resistance with an
ohmmeter (set to R x 1). Measure the lead-to-
ground resistance with an otvnmeter (set to R x
100K) or a megaohmmeter. Compare these
measurementstomeratedvduesforyw
mo(of

¥ you find an open or grounded winding,
remove the motor and recheck the leads. If
OK,d\eckme!eadsbtconumnyandfot

Find the intemal diameter of the well casing (or
sleeve, i used).

For proper cooting, theﬂowolwa(etmuﬂnot
be less than the GPM shownacrossme
bouomscabmpage

Throttie up the pump flow (GPM) 0 proper
cooling is possible.

or
Pull the pump out of the well and add a
sleeve with a smaller internal diameter .

.Pump Cycles Too Often -

* Possible Cause

Check This By . ..

Correct This By . ..

The pressure switch is defective or
is not properly adjusted.

_The tank is too small

There is insutficient air charging of
the tank or piping is leaking.

Plugged snifter valve or bleed
orifice (causing pressure tank to be

waterlogged)
Leak in the pressure tank or piping.

The level controtl is defective or is

not property set.

Pump is oversized for the
application. It is outpumping the
yield of the well and pumping
itset! dry.

Check the pressure setting on the switch. Check
the voltage across closed contacts.

.Readjust the pressure switch or replace it if

defective.

Check the tank size and amount of air in the

tank.. The tank volume should be approximately
10 gallons for each Gatlon-Per-Minute of pump
capacity. Al the pump cut-in pressure, the tank

. should be about 2/3 filled with air.

Replace the tank with one that is the correct
size.

Pump air into the tank or diaphragm chamber.
Check the diaphragm for leaks. Check the tank
and piping for leaks wilh soapy water. Check
the air-to-water ratio in the tank.

Repair as necessary.

Examine them for dirt or erosion.

Repair of replace as neccessary.

Apply soapy water 0 pipes and lank, then waich
for bubbles, indicating leaks.

Repair or replace as necessary.

Check the setting and operation of the level
control.

Readijust the level control setting (according
10 the manufacturer’s instructions) or replace
it if detective.

Check the yreld of the well {determined by the
waell-test) against the pump's performance curve.

Reduce the flow by throttling back the valve.
or

Change the pump.
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Products manufactured by GRUNDFOS are warranted to the original user only to be fre
defects in material and workmanship for a period of 18 months from date of installation, but*
notmore than 24 months from date of manufacture. GRUNDFOS' liability under this waranty |
shall be limited to repairing or replacing at GRUNDFOS! option, without charge, F.O.B.
GRUNDFOS factory orauthorized service station, any product of GRUNDFOS manufacture.
GRUNDFOS will notbe liable for any costs of removal, installation, transportation, orany other
charges which may arise in connection with a warranty claim. Products which are sold butnot
manufactured by GRUNDFOS are subject to the warranty provided by the manufacturer of
_ said products and not by GRUNDFOS"warranty. GRUNDFOS will not be liable for damage
4|. or wear to products caused by abnormal operating conditions, accident, abuse, misuse,
- unauthorized alteration or repair, or if the product was not installed in accordance with
GRUNDFOS printed installation and operating instructions.

. To obtain service under this warranty, the defective product must be retumedto the distributor
or dealer of GRUNDFOS products from which it was purchased together with proof of
purchase andinstallation date, failure date, and supporting installation data. Unless otherwise

-provided, the distributor or dealer will contact GRUNDFOS or an authorized service station

‘forinstructions. Any defective product tobe returned to GRUNDFOS or aservice station must
be sentfreight prepaid; documentation supporting the warranty clalm and/or a Return Material
Authorization must be included.if so instructed. _ i

MANUFACTURERWILLNOTBELIABLE FORANYINCIDENTALORCONSEQUENTIAL
DAMAGES, LOSSES, OR EXPENSES ARISING FROM INSTALLATION, USE, OR ANY
OTHER CAUSES.THERE ARENO EXPRESS OR IMPLIED WARRANTIES, INCLUDING
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, WHICH EXTEND
BEYOND THOSE WARRANTIES DESCRIBED OR REFERRED TOABOVE.EXCEPTAS
EXPRESSLY HEREIN PROVIDED THE GOODS ARE SOLD "ASIS", THE ENTIRE RISK

- ASTO QUALITY-AND FITNESS FOR A PARTICULAR PURPOSE, AND PERFORMANCE
OF THE GOODS IS WITH THE BUYER, AND SHOULD THE GOODS PROVE DEFECTIVE
FOLLOWING THEIR PURCHASE, THE BUYER AND NOT THE MANUFACTURER,
DISTRIBUTOR, OR RETAILER ASSUMES THE ENTIRE RISK OF ALL NECESSARY
SERVICING ORREPAIR.

Some jurisdictions do not allow the exclusion or limitation of implied warranties of merchantability
and fitness for a particular purpose, of incidental or consequential damages and some
jurisdictions do not allow limitations on how long implied warranties. may last or require you
to pay certain expenses as set forth above. Therefore, the above limitations or exclusions
may not apply to you. This warranty gives you specific legal rights and you may also have
other rights which vary from ;unsdlctlon to jurisdiction.

The telephone number of our service and repalrfacmt:es central directory, fromwhichyoucan
obtain the locations of our service and repair facilities is, 1-800-333-1366.

\ _J

GRUNDFOS )
 Leaders in Pump Technology

Grundfos Pumps Corporation < 3131 N. Business Park Ave., Fresno, CA 93727

Customer Service Centers: Allentown, PA-¢ Fresno CA
Phone: (800) 333-1366 * Fax: (800) 333-1363

Canada: Oakville, Ontario * Mexico: Apodac_a, N.L. ..

‘Visit our website at www.ds. rundfos.com -
_ g [-SP-TL-048 |Rev. 10/99]

PRINTED INUSA
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:1 Application - All Motors

pump start, water moving at very high velocity fills the
void and strikes the closed check valve and the stationary
water in the pipe above it, causing a hydraulic shock.

This shock can split pipes, break joints and damage the

pump and/or motor. Water hammer is an easily detected
noise. When discovered, the system should be shut
down and the pump installer contacted to correct the
problem.

Welis-large Diameter, Uncased, Top Feeding & Screened Sections

Frankiin Electric submersible motors are designed to
operate with a cooling flow of water over the motor.

if the pump installation does not provide the minimum flow
shown in Table 6, a flow inducer sleeve (flow sleeve) must
be used. The conditions requiring a flow sleeve are:

» Well diameter is too large to meet Table 6 flow
requirements.

Water Temperature and Flow

* Pump is in an open body of water.

* Pump is in a rock well or below the well casing.
¢ The well is “top-feeding”.

« Pump is set in or below screens or perforations.

Franklin Electric submersible motors, except 8° SEVERE
DUTY (see note below), are designed to operate up to
maximum service factor horsepower in water up to 86°F
(30°C). A flow of 0.25 ft/sec for 4" High Thrust motors and
0.5 f/sec for 6 and 8 inch motors is required for proper
coollng Table 6 shows minimum flow rates, in GPM, for

" various well diameters and motor sizes.

if the motor is operated in water over 86°F (30°C), water
flow past the motor must be increased to maintain safe
motor operating temperatures. See HOT WATER
APPLICATIONS on Page 7.

- NOTE: 8" SEVERE DUTY motors are desugned to operate
with loading up to maximum service factor horsepower in
water up to 90°C (195°F) with water flow past motor of 0.5
ft/sec (0.15 m/sec).

Flow Inducer Sleeve

Table 6 Required Cooling Flow

Minimum GPM required for motor cooling in water up to 86°F (30°C).
Casing or | 4"High Thrust Motor 6" Motor 8" Motor
Sleeve 1.D. .25 ftisec. .50 ft/isec. .50 ftisec.

Inches (mm GPM (I/m) | GPM (l/m)

GPM (I/m)

7_(178) ;
8 (203) | ) e ok Q10 (40) |

.16 (406) ..

25 fi/sec = 7.62 cimvsec .50 ft/sec = 15.24 cmv/sec
1inch =254 cm

If the flow rate is less than specified or coming

from above the pump, then a flow inducer WORM GEAR SAW CUTS
sleeve must be used. A flow sleeve is always CLAMPS /
required in an open body of water. FIG 1 shows
a typical flow inducer sleeve construction.
e A eivd NOTCH QUT
EXAMPLE : A six-inch motor and pump that INTAKE FOR CABLE
delivers 60 GPM will be installed GUARD
1 L
in a 10" well. FLOW INDUCER
From Table 6, 90 GPM would be SLEEVE LOCKNUTS
required to maintain proper
cooling. In ftlhls case addlng an8 SUBMERSIBLE
- or smaller flow sleeve provides MOTOR BOTTOM END VIEW
the required cooling.
. CENTERING BOLT
CENTERING
CENTERING BOLTS : BOLT HOLE
MUST BE LOCATED 'S (3 REQUIRED)
ON MOTOR CASTING. Jill
DO NOT LOCATEON U
FIG. 1 STATOR SHELL.




4 | |
- I ‘1 Application - Three Phase Motors

‘Table 18 Three Phase 75°C Cable, 60 Hz (Service Entrance to Motor) Maximum Length in Feet

Motor Rating 75°C Insulation - AWG Copper Wire Size MCM Copper Wire Size

voits | wp | kw | 14 N
| 12 [ 037 |

Continued on page 19 -

18




n A_Application - Three Phase Motors

Table 21 Three Phase Motor Specifications (60 Hz)

Circuit Breakers or Fuse Amps

Rating i i Efficiency %
Motor Full | Maximum Lme_(oLme _y Locked] KVA| Nontime | DuaiEtement | Inverse
Resistance

Type
Model Load | (S.F. Load Delay (Std.) | Ti i
HP Volts SF. { . L clay (Std) | Time Detay | = Time
Prefix Amps Breaker

34501 200 60 | 1.60| 2.8

234502 EE
234542 TN

234504 [ m
234544 m

21
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‘1 submersihle I'umn Installation checl( List

. Motor Inspection

{1 A. Verify that the model, HP or KW, voltage, phase and hertz on the motor nameplate match the
installation requirements. '

(O B. Check that the motor lead assembly is not damaged. .

QO C. Measure insulation resistance using a 500 or 1000 voit DC megohmmeter from each lead wire to the
motor frame. Resistance should be at least 20 megohms with out drop cable.

{1 D. Keep a record of motor model number, HP or KW, voltage, and serial number (S/N).
(S/N is stamped in shell above the nameplate. A typical example, S/N 98A18 01-0123)

Pump Inspection

(O A. Check that the pump rating matches the motor.
(O B. Check for pump damage and verify that the pump shaft tumns freely.

3. Pump/Motor Assembly

{J A. if not yet assembled, check that pump and motor mounting faces are free from dirt, debris and uneven

~ paint thickness.

{1 B. Pumps and motors over SHP should be assembled in the vertical position to prevent stress on pump
brackets and shafts. Assemble the pump and motor together so their mounting faces are in contact and
then tighten assembly boits or nuts evenly to manufacturer specrﬁcahons

{3 C. If accessible, check that the pump shaft turns freely.

{0 D Assemble the pump lead guard over the motor leads. Do not cut or pinch lead wires during assembty or
installation.

4. Power Supply and Controls

(O A. Verify that the power supply voltage, hertz, and KVA capacity match motor reqmrements

(Q B. Verify control box HP and voltage matches motor (3-wire only).

[ C. Check that the electrical installation and controls meet all safety regulations and match the motor
requirements, including fuse or circuit breaker size and motor overload protection. Connect all metal
plumbing and electrical enclosures to the power supply ground to prevent shock hazard. Comply with
national and local codes.

n

a

Lightning and Surge Protection

0 A. Use properly rated surge (lightning) arrestors on all submersible pump installations. Motors SHP and
smaller, which are marked “Equipped with Lightning Amestors”, contain internal arrestors.

{3 B. Ground all above ground arrestors with copper wire directly to the motor frame, or to metal drop pipe or
casing which reaches below the well pumping level. Connecting to a ground rod does not provide good
surge protection.

6. Electrical Drop Cable

{1 A. Use submersible cable sized in accordance with local regulatlons and the cable charts, see Pages 11 and 15-20.

Ground motor per national and local codes.
{Q B. Include a ground wire to the motor and surge protection, connected to the power supply ground if
required by codes. Always ground any pump operated outside a drilled well.

7. Motor Cooling
{1 A. Ensure at all times the installation provides adequate motor cooling; see Page 6 for details.
Pump/Motor Installation

®

(1 A. Splice motor leads to supply cable using electrical grade sofder or compression connectors, and carefully

insulate each splice with watertight tape or adhesive-lined shrink tubing, as shown in motor or pump
installation data.

(8. Support the cable to the delivery pipe every 10 feet (3 meters) with straps or tape strong enough to
prevent sagging. Use padding between cable and any metal straps.

{Q C. A check valve in the delivery pipe is recommended. More than one check valve may be required,
depending on valve rating and pump setting; see Page 5 for details.

{1 D. Assemble all pipe joints as tightly as practical, to prevent unscrewing from motor torque. Torque should
be at least 10 pound feet per HP (2 meter-KG per KW).

{J E. Set the pump far enough below the lowest pumping level to assure the pump inlet will always have at
least the Net Positive Suction Head (NPSH) specified by the pump manufacturer. Pump should be at
least 10 feet (3 meters) from the bottom of the well to allow for sediment build up.

(O F Check insulation resistance as pump/motor assembly is lowered into the well. Resistance may drop
gradually as more cable enters the water, but any sudden drop indicates possible cable, splice or motor
lead damage; see Page 39.

Form No. 3656 8/00
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| Fﬂl n submersible Pump Installation Check List

9. After Installation - %

(O A. Check all electrical and water line connections and parts before Starﬁng the pump.

0 B. Start the pump and check motor amps and pump delivery. If normal, continue to run the pump until
delivery is clear. If three phase pump delivery is low, it may be running backward. Rotation may reversed
(with power off) by interchanging any two motor lead connections to the power supply.

Q) C. Check three phase motors for current balance within 5% of average, using motor manufacturer
instructions. Imbalance over 5% will cause higher motor temperatures and may cause overload trip,

’ vibration, and reduced life. .

Q D. Verify that starting, running and stopping cause no significant vibration or hydraulic shocks.

() E. Atter at least 15 minutes running time, verify that pump output, electrical input, pumping level, and other
characteristics are stable and as specified. :

Date Filied In By

Notes
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| I i ﬂ Submersibie Motor Installation Record
. . - RMA No.

INSTALLER'S NAME OWNER'S NAME

ADDRESS 4 ADDRESS

cmY STATE zIP CITY STATE____ ZIP

PHONE (___) FAX () PHONE (__) FAX ()

CONTACT NAME | CONTACT NAME A

WELL NAME/ID . | DATE INSTALLED DATE FAILED

WATER TEMPERATURE °F or °C

MOTOR:

Motor No. _ Date Code HP . Voitage : Phase

PUMP:

Manutacturer Model No. Curve No. Rating: GPM@_jt. TDH
¥ NPSH Required ft. NPSH Available ft.  Actual Pump Delivery GPM@ PSI
. Operating Cycle ON (Min/Hr.) OFF (Min/Hr.) (Circle Min. or Hr. as appropriate)

YOUR NAME DATE / /

- WELL DATA:
Total Dynamic Head R ;ggszgggcst:%% plumbing after the well head
Gasing Diametr n | Checates ioting s peseurs tnk. )
Drop Pipe Diameter : in. '
Static Water Level ' ft.
Drawdown (pumping) Water Level ft.
Checkvalves at & &
& ft.
Qa Solid Q Drilled
Pump inlet Setting ft.
Flow Sleeve: ____ No___ Yes,Dia. ____in.
Casing Depth ft.
O Well Screen Q Perforated Casing
From____ 1o ft. & to ft.
Well Depth : ft.

Form No. 2207 8/00
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rﬂ I 4_Submersihle Motor Installation Record

POWER SUPPLY: :
Cable: Service Entrance to Control ft. AWG/MCM Q Copper Q Aluminum
Q Jacketed Q Individual Conductors
Cable: Control to Motor ft. AWG/MCM Q Copper Q Aluminum
Q Jacketed 0 Individual Conductors
P
L L l PUMP U
PANEL 1M
P
SERVICE
ENTRANCE
M
TRANSFORMERS: gr)
KVA #1 #2 #3 b g
Initial Megs ]
(motor & lead) T1 T2 T3
Final Megs
(motor, lead & cable) Tt T2 T3 CONTROL PANEL:
Panel Manufacturer
INCOMING VOLTAGE: Short Circuit Device
No Load L1-L2 L2-L3 L1-L3 Q Circuit Breaker Rating Setting
Full Load L1-L2 L2-13 L1-L3 O Fuses Rating Type
Q Standard Q Delay
RUNNING AMPS:
HOOKUP 1: ' Starter Manufacturer
Full Load U1 L2 L3 Starter Size ‘
%Unbalance : Type of Starter Q Full Voltage 0 Autotransformer
HOOKUP 2: Q Other: Full Voltage in sec.
Full Load Lt L2 L3
%Unbalance Heater Manufacturer,
HOOKUP 3: . Number, Adjustable Set at amps.
Fuli Load L1 L2 L3 Subtrol-Plus G No QYes Registration No.
%Unbalance If yes, Overload Set? U No QYes Set at amps.
: Underfoad Set? O No QYes Setat amps.
Ground Wire Size AWG/MCM A
DC Ground Current mA Controls are Grounded to:
Motor Surge Protection QYes QONo Q Well Head QO Motor 0 Rod Q Power Supply
VARIABLE FREQUENCY DRIVES:
Manufacturer Model Output Frequency: Hz Min Hz Max
Cooling Flow at Min. Freq. Cooling Flow at Max. Freq.
Approved Overload: Q Built-in Q External Model: (per above) Q Cables: (per above) Set Amps
Start Time sec. Stop Mode Q Coast sec. ([ Ramp sec. v
Q Output filter G Reactor % Make Model A None
MAXIMUM LOAD AMPS:
Drive Meter Input Amps  Line 1 Line 2 Line 3
Drive Meter Output Amps Line 1 tine 2 Line 3
Test Ammeter Output Amps Line 1 Line 2 Line 3
Test Ammeter Make Model
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Instaliation - All Motors

4” Super Stainless — nimensions

4" High Thrust — Dimensions

(Standard Water Well) (Standard Water WelD
1.48° 1.48°
MAX
50" MIN,
FULL
030" R [- 1.508°
MAX 1.498"
| AR
.161° MAX LEAD 7 161 MAX LEAD i
BOSS HEIGHT BOSS HEIGHT
- 3.75* DlA.""‘ [— 3.75" DIA. —»
L' L‘
- - ” - - <
. 6"— Dimensions 8"— Dimensions 0
(Standard Water Well) (Standard Water Well
i 169°
3.000° MIN FULL sogr , 1.6
2997 , 000+ SPUNE 23TOOTH 16/32" | 4997 | MINFULL
l|)smlr~‘oo1"n 16;?$'CH 12%_ A %? ATMoom 1séar$'cu ] 4.7- I ErARedL } PITCH SPLINE
FSJLCA Isr:;l.me —_— - 2.875° SHAFTOIA ﬂm H 4000  SHAFTDIA @I e
2.869° 1.4999* - i ) :4+5;gg: i .
o 45100 l 'Lo2eer [t Lo 240
g 155 2 b s 0D LG
' GHECK
e woxiossal | L po TR
VALVE SCAEW s s SQELDLE " gg &1 rsg 6G —v rs
PIPE PLUG SCREwW
L S .
75 Om | STEEL o - 779-DiA -
—N——— N
— 5.44° DIA. — y
7 | | |
6.25" [/ I 7.00°
l FINNED
2.75"
| U [T ] o

40 to 100 HP

by calling Franklin's submersible hotline (800-348-2420).

33

125 to 200 HP

* Motor lengths and shipping weights are available on Franklin Electric’s web page (www.franklin-electric.com) or
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Installation - All Motors

Splicing Submersible Cables

When the drop cable must be spliced or connected to the
motor leads, it is necessary that the splice be watertight.
This splice can be made with commercially available
potting, heat shrink splicing kits, or by careful tape splicing.
Tape splicing should use the following procedure.

A) Strip individual conductor of insulation only as far as
necessary to provide room for a stake type connector.
Tubutar connectors of the staked type are preferred. f
connector outside diameter (OD) is not as large as
cable insulation, build up this area with rubber electrical
tape.

B) Tape individual joints with rubber electrical tape, using
two layers, with the first layer extending two inches

STAKED CONNECTOR

RUBBER TAPE

beyond each end of the conductor insulation end, and
the second layer extending two inches beyond the ends
of the first layer. Wrap tightly, eliminating air spaces as
much as possible.

C) Tape over the rubber electrical tape with #33 Scotch
electrical tape, (3M) or equivalent, using two layers as
in step “B” and making each layer overlap the end of
.the preceding layer by at least two inches.

In the case of a cable with three conductors encased in a

single outer sheath, tape individual conductors as de-

scribed, staggering joints.

Total thickness of tape should be no less than the thick-
ness of the conductor insulation. -

-LMMAW

PVC ELECTRICAL TAPE

FIG. 12

35
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I i n Maintenance - All Motors

' . System Trouble Shooting

Motor Does Not Start

Possible Cause

A. No power or incorrect voltage.

Checking Procedures

Check voitage at line terminals.
The voltage must be + 10% of rated voitage.

Corrective Action

Contact power company if voltage is
incorrect.

B. Fuses blown or circuit Check fuses for recommended size and Replace with proper fuse or reset
breakers tripped. check for loose, dirty or corroded circuit breakers.
connections in fuse receptacle. Check
for tripped circuit breakers.
C. Defective pressure switch. Check voltage at contact points. Improper Replace pressure switch or clean
contact of switch points can cause voitage points.
less than line voitage.
D. Control box matfunction. For detailed procedure, see pages 40-41. Repair or replace.

E. Defective wiring

Check for loose or corroded connections
or defective wiring. '

Correct faulty wiring or oonnectxons

. F. Bound pump.

Check for misalignment between pump
and motor or a sand bound pump.

Amp readings will be 3 to 6 times higher
than nommal until the overload trips.

Pull pump and correct problem.
Run new installation until the water
clears.

G. Defective cable or motor.

[For detailed procedure, see pages 38-40.

Repair or replace.

Motor Starts Too Often

A. Pressure switch. -

Check setting on pressure switch and

Reset limit or replace switch.

examine for defects.

B. Check valve - stuck open. Damaged or defective check valve will Replace if defective.
not hold pressure.

C. Waterlogged tank. Check air charge. Repair or replace.

D. Leak in system.

Check system for leaks. .

Replace damaged pipes or repair leaks.

36
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i H Maintenance - All Motors
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System Trouble Shooting

Motor Runs Continuously

Possible Cause

A. Pressure switch.

Checking Procedures

Check switch for welded contacts.
Check switch adjustments.

. Corrective Action

Clean contacts, replace switch, or
adjust setting.

B. Low water level in well.

Pump may exceed well capacity. Shut off
pump, wait for well to recover. Check
static and drawdown level from well head.

Throttle pump output or reset pump to
lower level. Do not lower if sand may

clog pump.

C. Leak in system. ‘

Check system for leaks.

Replace damaged pipes or repair leaks.

D. Wom pump.

Symptoms of wom pump are similar to
those of drop pipe leak or low water levet
in well. Reduce pressure switch setting, if

Pull purrp and replace wom parts.

pump shuts off wom parts may be the
fault.
E. Loose coupling or broken motor Check for loose coupling or damaged shaft. Replace wom or damaged parts.
shatt. ’
F. Pump screen blocked. Check for clogged intake screen. Clean screen and reset pump depth.
G. Check valve stuck closed. Check operation of check valve. Replace if defective.
H. Control box malfunction. See pages 40-41 for single phase. Repair or replace.

Motor Runs But Overload Protector Trips

A. Incorrect voltage.

Using voitmeter, check the line terminals.
Voltage must be within £ 10% of rated
voltage.

Contact power company if voltage is
incofrect. '

B. Overheated protectors.

Direct sunlight or other heat source can
raise control box temperature causing
protectors to trip. The box must not be hot
to touch.

Shade box, provide ventilation or move

box away from source.

For detailed procedures, see pages 4041.

C. Defective control box. Repair or replace.
D. Defective motor or cable. For detailed procedures, see pages 38-40. Repair or replace.
E. Wom pump or motor. Check running current. See pages 13 & 21-23.

Replace pump and/or motor.

a7
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TOLL FREE HELP FROM A FRIEND

1-800-348-2420
1-219-821-5102 FAK

Phone Franklin's toll free SERVICE HOTLINE for answers to your installation questions
on submersible pump motors. When you call, a Franklin expert will offer assistance in
troubleshooting submersible systems and provide immediate answers to your motor
application questions. Technical support is also available online. Visit our website at:

www.frankiin-electric.com

® Franklin Electric

Bluffton, Indiana 4714




ATTENTION!
IMPORTANT INFORMATION FOR INSTALLERS OF THIS EQUIPMENT!

THIS EQUIPMENT IS INTENDED FOR INSTALLATION BY TECHNICALLY QUALIFIED PERSONNEL. FAILURE TO INSTALL IT IN

OMPLIANCE WITH NATIONAL AND LOCAL ELECTRICAL CODES, AND WITH FRANKLIN ELECTRIC RECOMMENDATIONS, MAY
RESULT IN ELECTRICAL SHOCK OR FIRE HAZARD, UNSATISFACTORY PERFORMANCE, AND EQUIPMENT FAILURE. FRANKLIN
INSTALLATION INFORMATION IS AVAILABLE FROM PUMP MANUFACTURERS AND DISTRIBUTORS, AND DIRECTLY FROM
FRANKLIN ELECTRIC. CALL FRANKLIN TOLL FREE 800-348-2420 FOR INFORMATION. RETAIN THIS INFORMATION SHEET WITH.
THE EQUIPMENT FOR FUTURE REFERENCE.

WARNING

SERIOUS OR FATAL ELECTRICAL SHOCK MAY RESULT FROM FAILURE TO CONNECT THE MOTOR, CONTROL ENCLOSURES,
METAL PLUMBING, AND ALLOTHERMETALNEAR THEMOTOR OR CABLE, TO THE POWER SUPPLY GROUND TERMINAL USING
WIRE NO SMALLER THAN MOTOR CABLE WIRES. TO REDUCE RISK OF ELECTRICAL SHOCK, DISCONNECT POWER BEFORE
WORKING ON OR AROUND THE WATER SYSTEM. DO NOT USE MOTOR IN SWIMMING AREAS.

ATTENTION!
INFORMATIONS IMPORTANTES POUR L'INSTALLATEUR DE CET EQUIPEMENT.

CET EQUIPEMENT DOIT ETRE INSTALLE PAR UN TECHNICIEN QUALIFIE. SI L'INSTALLATION N'EST PAS CONFORME AUX LOIS
NATIONALES OU LOCALES AINSI QU'AUX RECOMMANDATIONS DE FRANKLIN ELECTRIC, UN CHOC ELECTRIQUE, LE FEU, UNE
PERFORMANCE NON ACCEPTABLE, VOIRE MEME LE NON-FONCTIONNEMENT PEUVENT SURVENIR. UN GUIDE D'INSTALLATION
-DE FRANKLIN ELECTRIC EST DISPONIBLE CHEZ LES MANUFACTURIERS DE POMPES, LES DISTRIBUTEURS, OU DIRECTEMENT
CHEZ FRANKLIN. POUR DE PLUS AMPLES RENSEIGNEMENTS, APPELEZ SANS FRAIS LE 1-800-348-2420. CONSERVEZ CETTE
FEUILLE D'INFORMATION AVEC L'EQUIPEMENT POUR CONSULTATION FUTURE.

AVERTISSEMENT

UN CHOC ELECTRIQUE SERIEUX OU MEME MORTEL EST POSSIBLE, SI L'ON NEGLIGE DE CONNECTER LE MOTEUR, LA
PLOMBERIE METALLIQUE, BOITES DE CONTROLE ET TOUT METAL PROCHE DU MOTEUR A UN CABLE ALLANT VERS UNE
ALIMENTATION D'ENERGIE AVEC BORNE DE MISE A LA TERRE UTILISANT AU MOINS LE MEME CALIBRE QUE LES FILS DU

10TEUR. POUR REDUIRE LE RISQUE DE CHOC ELECTRIQUE. COUPER LE COURANT AVANT DE TRAVAILLER PRES OU SUR LE | X
SYSTEM D,EAU. NE PAS UTILISER CE MOTEUR DANS UNE ZONE DE BAIGNADE.

ATENCION!
INFORMACION PARA EL INSTALADOR DE ESTE EQUIPO.

PARA LA INSTALACION DE ESTE EQUIPO, SE REQUIERE DE PERSONAL TECNICO CALIFICADO. EL NO CUMPLIR CON LAS
NORMAS ELECTRICAS NACIONALESY LOCALES, ASICOMO CON LAS RECOMENDACIONES DEFRANKLIN ELECTRIC DURANTE
SU INSTALACION, PUEDE OCASIONAR: UN CHOQUE ELECTRICO, PELIGRO DE UN INCENDIO, OPERACION DEFECTUOSA E
INCLUSO LA DESCOMPOSTURA DEL EQUIPO. LOS MANUALES DE INSTALACION Y PUESTA EN MARCHA DE LOS EQUIPOS,
ESTAN DISPONIBLES CON LOS DISTRIBUIDORES, FABRICANTES DE BOMBAS O DIRECTAMENTE CON FRANKLIN ELECTRIC. .
PUEDE LLAMAR GRATUITAMENTE PARA MAYOR INFORMACION AL TELEFONO 800-348-2420. GUARDAR ESTA INFORMACION
JUNTQO AL EQUIPO PARA FUTURAS CONSULTAS.

ADVERTENCIA

PUEDE OCURRIR UN CHOQUE ELECTRICO, SERIO O FATAL DEBIDO A UNA ERRONEA CONECCION DEL: MOTOR, DE LOS
TABLEROS ELECTRICOS, DE LA TUBERIA, DE CUALQUIER OTRA PARTE METALICA QUE ESTA CERCA DEL MOTOR O POR NO
UTILIZAR UN CABLE PARA TIERRA DE CALIBRE IGUAL O MAYOR AL DE LA ALIMENTACION. PARA REDUCIR EL RIESGO DE
CHOQUE ELECTRICO. DESCONECTAR LA ALIMENTACION ELECTRICA ANTES DE INICIAR A TRABAJAR EN EL SISTEMA
HIDRAULICO. NO UTILIZAR ESTE MOTOR EN ALBERCAS O AREAS EN DONDE SE PRACTIQUE NATACION.

A

Bluffton, Indiana 46714

Franklin Electric .

155737 REV 2






SQ/SQE

Features/Benefits:

sSQ:
* Rugged Design

* 1/3 - 1.5 Hp Integral
Motors

¢ Excellent Sand Handlm
Capabllmes

vvvvvv

* High Motor and Pump
EfflClenC|es

* Built in Dry- Ruh
Protection -

¢ Qverload / Locked Rotor
Protection

* Overvoltage /
Undervoltage Protection

* Over Temperature
Protection

» Soft-Start
%
~» Multiple Frequency Input
(50 - 60 Hz)

« Two Voltage Variants:

+ 1X100- 115V § =

¢ 1 x200 - 230V

* Pump and"Motor Can Be
Separated

* High Stamng Torque
(Even at; Low Voltages)

Easy to »Install

—"° Rgulﬁ%n

G et
i B

SQE:

All of the SQ .
Features, PLUS:: :

* Constant Pressur

L et (QARE
9] LRI P AL B 330
ik,

4

‘ Advanced
Communication

* Telephone Modem ;
Surveillance, %
£ T é*:}

* Pump Status Readout
ThroughDrop Cable
(While Pump is Installed
in the Well) '

* Failure Analysis Stores
Failure Data

: Programmgable Speed
Change -

* Multiple Pump Curves
- With One Unit

. Sensor Connectlon
(3 Sighals)

SQE-NE:

All of the Features of
the SQE, But Designed
for Environmental
Applications




- By’co‘mvblnlng advanced electronlcs .permanent-
magnet motors and Grundfos own mlcr -frequency




Reliable Check Valve

Reliable built-in spring loaded check
valve lets you operate the pump in any
position from vertical to horizontal.

Rugged Des:gn

The SQ/SQE pump’ de3|gn uses
32“float|ng lmpellers Each impeller has
%its own tungsten carbide/ceramic
- “bearing. This deSIgn and the high

quallty_of matenals’make the pump




HEAD (FEET)

erate at a

nstant speed much like today’s 4"
merS|ble pumps. The difference between it

Constant Pressure Control and the ability to chang e
Imp performance As with the SQ motor, this i is, ““""‘2
motor deS|gned for single-phase operation.

nd g B \r.wlvﬁ»ﬁmn.].fw g e

SO/5CEREr

700 =<

600

32,9%%
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4-Inch Submersibles

Grundfos’ 4" submersbles feature corrosion-resistant stalnless steel constru
provide years of trouble free performance.

domestlc wells. Built-in, jam-free check valves:: anr speciakupthiu
protection guarantee smooth running, fa sﬁgﬁfeope tion: /Al
cable guard aids in ease of installation 25

HEAD (FEET)

0 10 20 30 40 50 60 .70

U.S.-GALLONS PER MINUTE -
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Grundfos now offers a generatnon of “smart” submersible pumps
designed to reduce operatlng costs and improve efficiencies. The
' new high efficiency line is designed to deliver during periods of high
‘ demand with better efficiencies and fewer losses.

Built with the same high quality, corrosion-resistant stainless steel
components as other Grundfos groundwater products, these pumps

feature a state-of-the-art impeller design which allows for outstanding
performance at depths over 2000 feet.

This new line of submersibles is also “smart”. Incorporated into the
design is the revolutionary CU3 control system which
automatically monitors your pump's performance.

it ' - Grundfos 6", 8" and 10" submersibles are available
i ‘ “with a rugged Frankiin® submersible motor.

s Manufactured of stainless steél, the two units
@ together result in a quality plj‘iinp' unit built to last.

Features/Benefl_ts%; e

-g High efficiencies — Dug.tofless horsepower
?:‘?'
Jutilized, operatlng costsidrop significantly.

; .!:?r:, < Built-in check valve — Protects pump from
: ' water hammer.

é * Built-in upthrust protectlon ,,Protects the

i e AT YIS o4 £SO 0 S ey
T

ump dunng penods of high demand.

. "Quahty Construction — Built of rugged,
corrosmn reS|stant stalnless steel ‘

Performance

ﬁ
{

i
v
!
1
i
i




CU3 Control System

The CU3 offers protection against:

~Incipient motor failure

Dry-run

Overload

Operation against a closed valve/frozen discharge
pipe

Insufficient liquid circulation past the motor

High temperatures

Deposits on the motor

Under/Overvoltage

Phase asymmetry

Motor overheating
Motor burn-out




 JetStar™
@

All models consist of a top discharge opening for ease of installation and a streamlined,
esigr ._Also avallable from Grundfos is the convertlble JetStar pump for domestic,

@

t ucted of Noryl® for maximum efficiency and corrosion resistance. Approved

@

LISTED

JQ2 PERFORMANCE MEAD ¢ JQ4 PERFORMANCE

FrEFSSF

o 2 4 6 8 10 12 14 % 18 20 22

U.S. GALLONS PER MINUTE U.S. GALLONS PER MINUTE



Grundfos Groundwater Products

" Discharge Size Flow Range Heads  gume
o GPM To: (Ft.) .
5SQ/SQE 3 a- 1 1" 15- 8 710
10SQ/SQE 3" - 1h 1%" 3-15 560
15SQ/SQE g Y- 1% 1% _ 4-20 470
22SQ/SQE 3" - 1% 15" 7-33 320
30SQ/SQE 3" Yoo 1% 1%" 8-42 260
1* 12- 7 1360
1" 3-10 700
108 4" 5i- 5 1%" 5-14 1740
16S 4" ¥2-10 : 1" 10-20 2220
258 4° Y2 -10 1% : 18 - 32 1560
40S 4" 1-20 2° 24 - 55 1900
60S 4" 2-10 2" 40-75 570
75S 4" i 2-10 2" 45 - 95 510 -
85S 6" 1%- 50 3" 18- 118 2090
150S 6" 2- 75 3" 30- 220 2145
2308 6" 7%- 75 3" 45 - 320 1440
300S 6" 7%- 75 3" & 4" 60 - 410 1220
385S 8" 7% - 100 4" 75 - 550 1280
475S 8" 10 - 125 6" 95 - 680 1340
625S 10" 15-150 6" 125 - 850 990
800S ’ 10" 20-125 6" 160 - 1080 780
1100S 10" 30 - 250 6" 220 - 1400 1140
J 7 - : : Suction and Discharge Size
Shallow Well 3" % - 1 1% x 1" 1-20 158
Deep Well Convertible 4" Y- 1 1% x 1" 1-20 158
Booster Jet ’ N/A V-1 1%" x 1" 1-40 152
JQz 3" . N/A 1" x 1 0-18 . 166
JQ4 3" N/A 1" x 1" 0-22 166
. " denotes Male NPT
% Available from:
Leaders in Pump Technology
g Grundfos Pumps Corporation L : ’
National Support c Service C . . 1o
ity S s (@ Feankiin Electric \
3131 N. Business Park Avenue, Fresno, CA 93727 (800) 333-1366 FAX (800} 333-1363
(559) 292-8000  FAX (559) 291-1357

I Grundfos Canada, Inc. la Bombas Grundlos de Mexico, S.A. de C.v. Performance curves and technical information listed as a range

2941 Brighton Rd. Ave. E No. 306 Fracc. Industrial Milimex
Oakvine,gomario L6H 6C9, Canada 66600 Apodaca, N.L. Mexico only and subject to change without notice. Consult a Grundfos

(905) 829-9533 FAX (905) 829-9512 52-8-369-3900  FAX 52-8-369-3665 product submittal data sheet for exact pump specifications.

www.us.grundfos.com [L-GRD-SL-001] Rev. 6/99]




EXPLANATION OF

LESS UNIT

~DERING
'NUMBERS

. The diagram illustrates the meaning of
the various letters and numerals used
in Monitor Industrial Pitless Unit
ordering numbers. A typical order
number and the pitless unit it stands for
are shown.

3

A. The first numeral in the order
number indicates the bury depth,
in feet, of the unit. Bury depth on
all units is measured from the
center of the discharge line to'
ground level. The top of the
pitiess case extends 12° above
ground level as is required by
many codes.

P S These letters indicate the type of

8

®
W
B
W

m

pump the pitless unit is designed
for. The unit shown is a PS for
submersible pumps.

B. This numeral indicates the
well casing size. The 6 is 6" I.D.
wells, 6.6 for 7 O.D. wells, and
8 for 8" 1.D. wells.

€. This numeral indicates the
upper pitless case size. The7is
for the 7° 1.D. case, and 10 for
10" L.D. case.

D. Indicates the attachment to
the well casing is @ welded joint
(“N" for KwiKonect - €° 1.D.&8
i.D. only). s

E. The presence of the letter ‘8"
in the order number indicates the
upper pitless case is black pipe.

F. Indicates the unit has a wa-
tertight cap with screened vent
installed.

G. Indicates spool has pressure
equalizing passages.

This numeral indicates the type
of spool which the pitless unit
has. In this case it is a spool hav-
ing two silent check valves.

H. Indicates the size of drop
pipe in inches.

1. Indicates the discharge con-
nection is threaded.

J. Indicates the size of dis-
charge pipe in inches.

ACCESSORY LIST

¥  Accessory(s) may be ordered by
placing accessory letter at end of
pitiess model number. (Protected
screen well vent is standard equip-
ment, as is weld nipple).

S Sealed Conduit Connection.

BAKER|

133 Enterprise St.
Evansville, W1 53536




Monitor

Industrial Pitless

Units for Submersible Pumps 6", 6.6, & 8" 1.D. Well Sizes

8 Monitar PS Industrial Pitless Unit for
_ubmersible pumps forms a watertight
extension of the well casing which

- starts below the frostline, where it is
buried permanently, and continues

. . upward 12 or more inches above

grade, where the pitless case is closed
with a watertight cap.

TO INSTALL A
PS INDUSTRIAL UNIT:

An excavation around the well casing
below the frost line is made and well
casing cut off at a prescribed level.
The well cap is removed and the spool
assembly lifted out of the pitless case
with a hoist and set aside.* The pitless
case is then welded or threaded tightly
onto the well casing. The submersible
motor, pump, and cable are attached
to the drop pipe which is lowered into
the well with a hoist; when the top of
the last section of the drop pipe is one
foot or more above the pitless case,
the spool assembly is screwed onto the
drop pipe. The spool assembly and
drop pipe with motor, pump and cable
are lowered into place; then finally the
electrical service and well cap are
installed.

The spool assembly includes: A spool
with two or no silent check valves; two O-
ring seals; lift-out pipe and hold-down
spider.

FEATURES:

CORROSION PROTECTION . . . All
water passages are either hot-dipped
galvanized or constructed of corrosion
resistant material.

EASY TO SERVICE . . . Well cap can
be removed without disconnecting
cables. O-ring seals on spool permit
withdrawal of the entire inner assembly
simply by lifting. Replacement is
equally simple. Spool support elimi-
nates vertical adjustment and any pos-
sibility of dropping the inner assembly
into the well.

RELIABLE SEAL . . . Neoprene O-rings
between accurately machined hot-
dipped galvanized surfaces on the
spool and and within the unit provide
positive seals.

O-RING SEAL PROTECTION . . .
Monitor seal protection prevents seal
damage during installation and service.

" of shipment. The Company does not

FROST PROOF .. . No
heating is required. All
water passages are below
the-frost line.

QUICK TOINSTALL.. . A
quality pump installation
can be made easily and
economically without
delay for masonry or
building construction.

ALTERNATIVE SPOOLS
Spools are available plain
(EQ) asmiibesilontohock
\7 . The
Monitor Silent Check
Valve has its operating
parts automaticalty
exposed when the spool
is withdrawn. Complica-
tion and cost of installing
separate check valve in
the drop pipe are elimi-
nated. Spools are
supplied with tapping for
either a pressure relief
valve, or a pressure
control.

WATERTIGHT WELL
CAP . .. Designed to
permit removal without
disconnecting cables.
Separate Junction Box is
eliminated. Watertight
cable and conduit sealing
is optional. Alternate
ventilated cap is avail-
able.

HOLD-DOWN . . . Sup-

plied with each unit. Hold-
down pipe also serves as
lift-out pipe for installation and

servicing.

DEPTH TEST BLOCK . . . Standard on
alt units.

ELOWINGWELL . .

ONE YEAR

LIMITED WARRANTY

Any PS Pitless Unit discharge body,
spool, upper case or well cap used in
potable water applications, found
defective in workmanship or material
will be replaced without charge
provided the defective item is returned
prepaid to the distributor from whom
purchased within one year from date

608-882-5100
FAX: 608-882-6776

assume responsibility for labor or . ]
consequential damage. All other terms E 1 33_anwai;) 2(33?1 's,sirt1r858:§536
and conditions of sale are as stated vansvilie, WIS \

on the Baker Factory Sales Order @

Terms and Conditions-Form AD 100..
Catalog AD74 6-1-90




NON-SEA\L[D
\

SEALED

P5 STANDARD INDUSTRIAL PITLESS UNITS FOR SUBMERSIBLE PUMPS - 6, 6.6 & 8" WELLS
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KWIKONNECT
DISCHARGE
BODY

e B8O

SPECIFICATIONS

Screened Well Vent Size:

Seal Cap: The Watertight cap bolts to a
compression seal ring securing around the
pitless case and comes with the screened
well vent installed.

Conduit Tapping Size:

Watertight conduit seals for most common
cable sizes are available for watertight cap
Depth Tester Tapping:

Distance from ground level to top of
pitless case:

Distance from ground leve! to top of
screened well vent. (Vent height

may be increased if necessary)

Pitless Case size:

Pitless Case wall thickness:
*Hold-Down*-"Lift-Out* Mechanism

Three set screws in a spider atop the
"Hold-Down", “Lift-Out” pipe brace
against the interior of the pitless casing,
locking the spool in place.

Hold-Down, Lift-Out pipe size:

Designed "Lit-Out" Mechanism load.
DISCHARGE BODY-STD.

Discharge Body Width:

Discharge Body Length:

DISCHARGE BODY-KWIKONNECT

Discharge Body Width:

Discharge Body Length:

Pidess unit minimum 1.D.:

Discharge connection tapping size:
Pitless unit to well casing connection:
*SPOOL ASSEMBLY

Spool design load:

-WITHOUT CHECK VALVES-

Area of water passage(s):

Percent area of water passages to area of

drop pipe:

Rereent-areeroivaivrpassagws-to-aiaa of
dsop-pipe™
Motor Cable Passages Through Spool

Spool to drop pipe connection:

Pressure switch tapping: 3/8 - 18 N.P.T.
Dimension from center of discharge outlet
to bottom of weld nipple:

Overall length of seal cap:

Dimension from center of discharge

to bottom of discharge body.:

@ Dimension from center of discharge to

174" F.L.P.)

8" 1.D.
2-1/2"F.\.P.

3"F.l.P.

1/4" F.I.P.
12
24-5/16°

10°
365"

3
20,000 Ibs.

(Welded to
Upper Casing)
12-1/16°0.D

9-1/8"
4" F.LP.
8" Weld

88,000 Ibs.
15.8 sq. in.

124%

100%
1-5/8°

3-3/16"
4" F.LP.

11"
18-1/2"

9-1/4"

13-1/8" O.D.

(2) available

FIRST

Choose well stze then mhke-up basic ordering number
from proper column tn specifications

ORDERING NUMBER SELECTION GUIDE
2 .E’?g " %
218 2 LLlElz
211> ’3% @ g g. %gg
zl8|2|8|2%]| 3 LR EER
AHEH MR MR
$ela (08 |28|2 23k 2p e Ye
FARAEARRE AR FL BT
12121818 |8 |E3kaE 1888

2 6.6| 7

to|PS| 6|7 || B|{WIE |0 p[T|®
9| (D N @ sl |4
SECOND | Accessory  |Symbol
Sealed Conduit '

Add destred accessory Connection S

symbol

COMPONENT MATERIALS

~ Wall Vent - cast iron, green enamel finish.
Cap & Condult Box - cast iron, green enamel finish.
Hold-Down Spider - cast iron, green enamel finish.
Hold-Down Pipe, 2" - steel, black. )
Hold Down Pipe, 3" - steel galvanized.
Pitless Case - steel, black.
Spool - cast lron, galvanized.
Discharge Body - cast Iron, galvanized.
Check Valve Body & Arms - brass.
Check Valve Seat - Brass.
Check Vatve Spring - Monel.
Compression Seal Ring & Check Valve Facing - Neoprene.
Condult Seal & O-Rings - Neoprene.
Discharge Body - 8" x 10" - Ductile Iron

Spedifications Subject to Change Without Notice.

608-882-5100

8B-1
Revised 9-24-91

133 Enterprise Street
Evansviile, W] 53536
Fax No.: (608) 882-6776



DA
SPECIFICATIONS
(See drawing on Page 38)

A Pitless Unit to well casing connection: Chamfered for butt weld.

B Pitless Unit with Black Upper Case: 27in.1.D., 28 in. O.D.

C Discharge Body minimum I.D. 25", :

D Hold-Down Mechanism and Locator: Locks spool in place and prevents lifting and
turning during pump start-up. Four adjustable hooks on lift-out pipe hook into side
of pitless case. .

DD Probe Tube Standard 1 in. PVC Pipe. (Standard).

E Lift-Out Pipe: 8 in. I.P.S. with standard lift-out bail.

F  Lift-Out Bail: Lift-out pipe and bail assembly designed for a 218,000 Ib. load.

G 2-12in.F.I.P. Tapping.

H  Well Vent: Screws into a 2-1/2 in. F.I.P. Tapping.
CAP CABLE SEALS (SECTION BB-BB)

I Conduit Tapping: 2 in. and 1in. Std. Also available with single’2in., 3in., or 4 in. F.I.P.
All tapping sizes available with or without electrical cable seal.

J  Depth Tester Block Tappings: 1/4in. F.|.P. Std.

K Three 1in. N.P.T. Tappings ported to Drop Pipe.

L Pressure switch tapping: 3/8in. N.P.T. Std.
@A C MOTOR CABLE PASSAGES THROUGH SPOOL (SECTION AA-AA)
& M 7-3/16in.

N 3-3/8in.

O 2in.

P Dimension from center of Discharge Outlet to bottom of Discharge Body: 17-7/16 in.

Q Distance from ground level to top of the pitless case: 12 in.

R Distance from ground level to top of the vent cap: 30-13/16in.
(Vent Height may be increased if necessary). '

.S 3/4in.F.LP Tapping: used for optional Water Sampler.

T SPOOL TO DROP PIPE CONNECTION SIZES: 8in. M.L.P.

U Dimension from center of discharge outlet to
BOMOM Of SPOOL: ... 18-13/16 in.
DISCHARGE CONNECTIONS AND SIZES:

V' ForButt Weld (1L.P.S):.......... e e 8in. 1.D.

W For Flanged (A.S.A. Std. 150 1. e 8in. LD. 10in. I.D.

X For Threaded (MAPLY: e 8in. 1.D. 10in. I.D.

Y  For Transition Sleeve (LPS.): e 8in. 1.D. 10in. 1.D.

Z Dimension from center of Well Casing to the end '
of Discharge Outlet. :
With [V] Butt Weld Discharge:........cccommmeeoeree 34-1/4 in. 34-1/4 in.
With [W] Flanged Discharge: ..o 38-5/16 in. 38-5/16 jfi.
With [X] Threaded Discharge: ...........cooommvvveovmm 38-5/16 in. 39-5/1¢i
With [Y] Transition Sleeve: ... . 40-1/4 in.

CC SPOOL ASSEMBLY - WITHOUT CHECK VALVES -
Area of Water Passage(s): ..o 120.26 sq. in.

........... 240%

Percent area of water passages to area of drop pipe

BB-118 (4-1-96)

100% Made in the U.S.A.

(4%}




INSTALLATION INSTRUCTIONS:

All pitless unit cases are joined by welding or threading the unit to the well casing, or kwikonect style by
slipping the unit onto the top of the well casing and tightening the bolts.

Establish ground level at the well location. it is desirable to have the ground slope away, from pitless unit
case, in all directions.

The pitless unit case should extend above the ground level according to state well code. To accomplish
this the well casing must be cut off at a distance below the ground level equal to the overall pitless unit
length less the length unit is to be above the ground.

In order to do work, excavate around the well casing clearing a diameter of at least 4' to a depth of 2'
below point where well casing is to be cut off.

Cut off the well casing PERPENDICULAR to the well casing center line.

Remove the pitless unit cap then loosen the hold-down hooks or spider and remove spool assembly and
set aside.

NOTE: (the spool assembly includes a spool with two or no silent check valves: two o-ring seals, lift-out
oipe and bail, or hold down.spider. . C

Qer the pitless case into place and rotate the discharge outlet to the desired location and weld the
pitless case to the well casing. THIS JOINT MUST BE WATERTIGHT AND IT IS ESSENTIAL THAT THE
CENTER LINE OF THE PITLESS CASE AND WELL CASING BE THE SAME.

The submersible motor, pump and cable are attached to the drbp pipe and then lowered into the well. B
When the top of the last section of the drop pipe is one foot or more above the pitless case screw the
spool assembly onto the drop pipe.

Wipe the rubber o-ring seals with a clean cloth and then coat with a heavy layer of petroleum jelly

(vaseline) for proper seating of rings. Lower the spool assembly, drop pipe with motor, pump and cable -
into place. . »

Install and tighten hold-down hooks/hold down spider.

Complete electrical service and install pitless cap. : B

Connect discharge outlet to distribution line and complete all wiring.

- J .. . S
The unit is now ready to operate under power and should be run a sufficiently long time to see that there (

are no leaks present.

The hole should not be filled in untif the unit is running satisfactorily. Care should be exercised to fill
under discharge line properly before back filling.

OMS5011 (4-1-96) 4 ¢
100% Made in the U.S.A,




Appendix F

Representative Project Photographs



1. Production Well House Building 12B Prior to Demolition, Facing South

2. Production Well House Building 12B During Demolition, Facing East




3. Production Well House Building 12B After Demolition, Facing South

Bt

@

4. Extraction Well AT-8 Prior to Installation, Facing North



5. Extraction Well AT-8 During Installation, Facing North

6. Extraction Well AT-8 After Installation, Facing North




8. Production Well 3 During Abandonment, Facing Northeast




9. Flow Rate Testing of Extraction Well AT-9, Facing North

10. Installation of Electrical Piping/Re-routing Electrical Circuit (Pump House), Facing

. South
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