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1.0 INTRODUCTION

On June 8, 1983 an Administrative Order and

Interim Response Order by Consent (Consent Order) was signed

by FMC Corporation (FMC), the United States Environmental

Protection Agency, Region V (USEPA), and the Minnesota

Pollution Control Agency (MPCA). In accordance with the

terms of the Consent Order, FMC prepared and submitted a

groundwater protection plan to the USEPA and MPCA. The

groundwater protection program required the installation of a

groundwater monitoring well network with monitoring wells

located hydraulically upgradient of a containment and

treatment facility constructed pursuant to the Consent

Order.

This report presents the design and

construction details for an upgradient monitoring well

installed on FMC owned property.



2.0 MONITORING WELL DESIGH AND INSTALLATION

2.1 WELL LOCATION

FMC has located one upgradient monitoring

well (MW-5) within FMC owned property adjacent to the

easterly boundary of the containment and treatment facility.

Previous and ongoing groundwater monitoring programs have

identified the selected location to be hydraulically

upgradient from the FMC containment and treatment facility

and, in combination with a second proposed monitoring well to

be located in the BNR Marshalling yard, suitably positioned

for providing groundwater quality and flow data in accordance

with the requirements of the Consent Order. Figure 1

presents the general site location. Figure 2 illustrates the

location of the installed monitoring well.

2.2 REGULATIONS FOR DESIGN AND INSTALLATION

The upgradient monitoring well was designed

and installed in accordance with Standard for General

Protection of Groundwater Quality and Resources as detailed

in 7 MCAR 1.210 - 1.224 of the rules and regulations of the

Minnesota Department of Health (MDH) and the MPCA draft

guidelines entitled "Procedures for Groundwater Monitoring",

July 1983. The design and location of the well was approved

by the MPCA prior to installation.
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2.3 MONITORING WELL INSTALLATION

2.3.1 General

Monitoring well MW-5 was installed during the

period October 15 to October 18, 1984.

2.3.2 Split Spoon Sampling

Prior to well installation, FMC conducted

split spoon sampling at the proposed well location. Soil

samples were collected at 5-foot intervals from the ground

surface to a depth of 45 feet, at which point bedrock was

encountered. The split spoon sample obtained at the 45-foot

depth contained white weathered sandstone. The presence of

bedrock was confirmed by drilling testholes 15 feet north and

15 feet south of the well location. Refusal was encountered

in the north and south testhole at 40'-3" and 47 feet,

respectively. Following completion of the boreholes,

cuttings were collected and disposed of on FMC property. The

testholes were backfilled with cement bentonite grout.

A truck mounted drill rig equipped with

6-inch diameter hollow stem augers (3.75-inch diameter

annulus) was used to advance the borehole at the well

location to the desired sampling depths. Stainless steel



3-inch diameter split spoon sampling tools, driven with a

140-pound hammer dropped through a distance of 30 inches was

used to obtain samples between the bedrock and existing

ground. FMC retained geologic record samples for the full

depth of the borehole at 5-foot intervals. The borehole log

is presented within Appendix A.

Upon completion of sampling, the borehole was

left open pending installation of the monitoring well.

2.3.3 Installation

Monitoring well MW-5 was installed through

the annulus in the borehole from which split spoon samples

were collected following reaugering of the 6-inch diameter

borehole with 8-inch diameter augers. Bentonite slurry

drilling fluid was utilized to maintain the borehole.

Four-inch diameter threaded and coupled galvanized steel pipe

was used as a riser. A 20-foot long Johnson 4-inch diameter

stainless steel well screen was installed with the base of

the screen in contact with the bedrock. The screen was

threaded to the riser pipe. A No. 10 slot size for the well

screen was selected on the basis of grain size analysis of

soil sample selected from the saturated zone. The grain size

distribution analysis is presented in Appendix B. Subsequent

to screen installation, the annular space was packed with



silica sand and the native soils were allowed to collapse

around it.

The annular space between the riser casing

above the screen and the borehole wall was backfilled with a

bentonite plug for a distance of two feet above the screen.

The remaining annular void was backfilled to ground surface

with a portland cement having 3-percent bentonite grout added

using positive displacement methods. These procedures will

seal the annular space above the groundwater sampling zone,

preventing contamination from exterior sources.

Three steel, concrete filled well barriers

were installed around the well in accordance with the

regulations.

Drill cuttings were contained to the

immediate vicinity of the well. Following well installation,

cuttings were collected and disposed of on FMC property.

Figure 3 illustrates the as-constructed well

installation. Appendix C contains the well driller's log for

the completed well.
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2.3.4 Well Development

The well was developed by pumping with a

2-inch diameter electric submersible pump. The well was

developed in accordance with "Procedures for Groundwater

Monitoring; MPCA Draft Guidelines" which use pH, temperature

and conductance to confirm well stabilization. Table 1

presents the well stabilization data.

2.3.5 Survey t•«

Following installation, the monitoring well

MW-5 was field surveyed for location and elevation. The top

of the riser pipe was determined to be at an elevation of

838.54. The horizontal location was determined to be 415.76

feet left of baseline station 3+79.07, and approximately 239

feet south of the northeast corner of the containment and

treatment facility boundary fence.

All of Which is Respectfully Submitted

CONESTOGA-ROVERS & ASSOCIATES LIMITED

Don Robinson

Richard G. Shepherd, P. Eng.



TABLE 1

WELL MW-5 STABILIZATION DATA

Time Conductivity £H Temperature Gallons

3.45
3.50
3.55
3.59
4.03
4.07
4.11
4.17
4.22
4.27
4.31
4.36

480
480
480
480
1000
1000
1000
1100
1200
1200
1200
1200

7.4
7.6
7.7
7.7
7.3
7.1
7.2
7.0
7.1
7.1
7.1
7.1

1 1°C
11 8C
10°C
10°C
10°C
118C
1 1°C
11 °C
11°C
11 °C
11°C
11 °C

5
10
15
20
25
30
35
40
45
50
55
60
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APPENDIX B

GRAIN SIZE ANALYSIS
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APPENDIX C

WELL DRILLER'S INSTALLATION LOG
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