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EXECUTIVE SUMMARY

RMT, Inc., (RMT) was retained by the Omaha District of the U.S.
Army Corps of Engineers (USACE) in June 1986 to conduct the Remedial
Investigation/Feasibility Study (RI/FS) for the Naval Industrial Reserve
Ordnance Plant (NIROP) located in Fridley, Minnesota.

Ground water contamination at the NIROP was detected in 1981, and
trichloroethylene was identified as the main contaminant of concern.,
Past disposal practices at the NIROP were initially thought to be the
principal cause of contamination, and site investigations and remedial
action were initiated by the USACE in 1983. This action included
excavation of buried drums of waste, installation of monitoring wells,
water quality analysis, and other investigative techniques intended to
define the extent and magnitude of contamination. Results have
indicated that multiple sources of contamination may exist, both on-site
and off-site. Investigations have continued under the present contract
to further define the problem and provide information for the evaluation
of remedial alternatives.

This report summarizes aquifer tests conducted at the NIROP during
January and February 1988. It‘is one of three Quality Control Summary
Reports required by the USACE for recent field activities undertaken by
RMT. The other two Quality Control Summary Reports summarize soil gas
survey results (RMT, 1988a) and well installation and sampling

activities (RMT, In Preparation.,) These reports include the following

information:
. Summary of field activities and data collection procedures.
. Summary of data analysis procedures and presentation of
results,
1332.51 139:RTA:frid0504 i



. Documentation of QA/QC activities.
. Evaluation of the reliability and wutility of data for

preparing addendums to the Remedial TInvestigation and
Feasibility Study reports.

Aquifer tests consisted of in-situ permeability tests (single-well
response tests) on ten (10) ground water monitoring wells, and a pumping
test at production well AT-2. In-situ permeability tests provided
localized estimates of hydraulic conductivity. The pumping test yielded
estimates of transmissivity, storativity, and boundary conditions of the
unconfined aquifer near the pumping well. This information will
supplement existing information on NIROP hydrogeology, and will provide
preliminary design parameters for remedial alternmatives under
consideration.

Analysis of in-situ permeability teét results indicated that
hydraulic conductivities ranged from 1 to 543 ft/day 1in the
unconsolidated aquifer, and that the conductivity range was independent
of depth. These conductivities are representative of silty sands, clean
sands, and gravelly sands. Hydraulic conductivity for a bedrock well
(5-PC) was calculated at more than 113 ft/day.

Analysis of pumping test results provided the following information
on the unconfined, unconsolidated aquifer near pumping well AT-2:

. Transmissivity is approximately 62,000 gpd/ft, and storativity
is approximately 0.13 in the vicinity of well AT-2. These
estimates cannot be reliably applied to the sand aquifer
region south of AT-2 because of the possibility for dissimilar
hydraulic properties.

. Estimates of transmissivity from wells more distant to the

pumping well AT-2 ranged from 41,000 gpd/ft to 88,000
gpd/ft. Storativity ranged from 0.04 to 0.35.

1332.51 139:RTA:frid0504 ii



. Barrier boundaries (less permeable soils) were indicated
approximately 75 feet mnortheast of well 24-S and 150 feet
southwest of well 17-S.

. The aquifer appears to be heterogeneous in the vicinity of
well AT-2, based on calculated transmissivities.

. A clay lens, 28 feet below the water table, may act as a
confining layer in the vicinity of the pumping test, reducing
the unconfined aquifer thickness in this region compared to
other locations at the NIROP. Hydraulic properties determined
through this pumping test are representative of the aquifer
above this clay lens, and may not be representative of the
approximate 100-foot-thick homogeneous sand unit south of the

NIROP.

. The radius of influence along a northwest alignment was
estimated at 1,400 feet at the conclusion of the 3-day pumping
period.

RMT recommends that information gained from these aquifer tests be
used In subsequent analyses and Iin the selection and preliminary design
of a remedial alternative, as appropriate.

Additional pumping tests are recommended for the sand aquifer south
of AT-2 and for the confined aquifer beneath the clay lens at AT-2, if
ground water extraction 1s 1Included 1in the selected remedial
alternative, because of the possibility for dissimilar hydraulic
properties. These pumping tests could be conducted during a pilot study

phase prior to or during remedial design.

1332,51 139:RTA:frid0504 iii



1. INTRODUCTION

1.1 Project Description and Background

RMT, Inc., (RMT) was retained by the Omaha District of the U.S.
Army Corps of Engineers (USACE) in June 1986 to conduct the Remedial
Investigatioq/Feasibility Study (RI/FS) for the Naval Industrial Reserve
Ordnance Plant (NIROP) located in Fridley, Minnesota. This project is
conducted under the Navy Installation Restoration Program (IRP), under
Modification No. PO0O03 to Contract No. DACA45-86-C—-0015.

The NIROP is a government-owned, contractor-operated facility. The
plant 1is operated by the Northern Ordnance Division of FMC
Corporation, The NIROP manufactures advanced naval weapons systems.
The plant is located in the northern portion of the Minneapolis/St.
Paul, Minnesota metropolitan area within the city 1limits of Fridley,
Minnesota (Figure 1-1). It is situated approximately one-half mile east
of the Mississippi River and less than one mile south of Interstate
694. The facility 1s bordered on the west by East River Road and on the
east by the Burlington Northern rail yard, The govérnment-owned,
contractor—-operated portion of the plant occuples about 83 acres. The
plant 1is located in an industrial area which has a number of adjacent
manufacturing facilities.

In previous years, the storage yard in the northern quarter of the
site had been used for the disposal of drummed waste by burial in 8- to
10-foot—-deep trenches or in pits., The materials disposed were thought
to include waste oil, plating sludge, paint sludge, cleaning solvents,

and degreasing solvents, which may have contained hazardous substances

1332.51 139:RTA:frid0504 1
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such as cyanide, trichloroethylene (TCE), methyl ethyl ketone (MEK), and
1,1,1-trichloroethane (RMT, 1987a). Ground water contamination was
initially detected in 1981 in a production well at the NIROP. The main
ground water contaminant identified was trichloroethylene.

Fourteen (l4) monitoring wells were installed by the USACE at the
NIROP between May and August 1983. Initial remedial action in the north
storage yard area began in November 1983. Nine areas were excavated,
and 43 drums and approximately 1,200 cubic yards of soil were removed.
The majority of the drums contained inert solids; others contained PCB
wastes, flammable solids, base solids, and inert liquids; and some were
enpty. The hazardous soils and drums weré disposed in an EPA-approved
landfill. Soil samples were subsequently taken from the bottom of the
excavations and analyzed for volatile organics. Two trenches showed
total VOCs above one part per million. No further testing was done at
that time. The trenches were backfilled with clean fill, and removal
activities were completed in March 1984. However, ground water VOC
contaminant concentrations have remained above desirable levels despite
the excavation and removal of drums and soil from the trenches.

Seven (7) additional on-site monitoring wells were installed by the
USACE in May and June 1985, and installation of twelve (12) off-site

monitoring wells was completed by the USACE in February 1986. The

purpose of these wells was to provide additiomal information on ground
water flow directions, the general extent of ground water contamination,

and concentrations of contaminants. Water level measurements and

- samples have been collected from these wells on an intermittent basis

~

through February 1988. Results have indicated that multiple sources of
contamination may exist, both on-site and off-site.

1332.51 139:RTA:frid0504 3
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Investigations have continued under the present contract to further
define the extent and source(s) of contamination, and to provide
information for the development and evaluation of remedial alterna-
tives. Soil pore-gas sampling was conducted in November 1987 to assist
in this effort (RMT, 1988a), and to guide the placement of additional
monitoring wells. Sixteen (16) additional monitoring wells were
installed by RMT on and adjgcent to NIROP property between November 1987
and February 1988 (RMT, In Preparation). Two (2) large-diameter pumping
wells were also installed, one for identifying aquifer characteristics
for potential design of a ground water extraction and treatment system,
and the other for evaluating the likelihood of off-site contamination
sources. Water quality samples were collected and analyzed from

monitoring wells and storm sewers.

1.2 Purpose and Scope

The purpose of this report is to summarize aquifer tests conducted
at the NIROP during January and February 1988. Tests consisted of in—
situ permeability tests (single-well response tests) on ten (10) ground
water monitoring wells, and a 72-hour pumping test at production well
AT-2 (Figure 1-2). These tests were conducted in order to develop site-
specific estimates of aquifer hydraulic properties that can be used
later in the selection and design of a remedial altermative.

This report is one of three Quality Control Summary Reports (QCSRs)
required by the USACE. The other two QCSRs are as follows:

. A-E Quality Control Summary Report for the Soil Gas Survey
(RMT, 1988a)

1332.51 139:RTA:frid0504 4
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. A-E Quality Control Summary Report for Well Installation and
Sampling (RMT, In Preparation)

These other QCSRs describe additional field activities conducted by RMT
at the NIROP from November 1987 through February 1988. This report

includes the following information:

. Summary of field activities and data collection procedures.
. Summary of data analysis procedures and presentation of
results.

. Documentation of QA/QC activities.
. Evaluation of the reliability and utility of data for use in

preparing addendums to the Remedial Investigation and
Feasibility Study reports.

Localized estimates of hydraulic conductivity at the NIROP were
célculated from in-situ permeability tests. The pumping test yielded
estimates of transmissivity, storativity, and boundary conditions of the
unconfined aquifer near pumping well AT-2. Together, this information
supplements existing information on NIROP hydrogeology.

This information will be incorporated into addendums to the
Remedial 1Ipnvestigation and Feasibility Study reports, and for re- v

evaluation of the following remedial alternatives:

. No-action alternative.
. Extraction, treatment, and disposal of contaminated ground
water.

Extraction and treatment of contaminated ground water was the

preferred alternative identified in the draft Feasibility Study Report

1332.51 139:RTA:frid0504 6



prepared by RMT for reducing contaminant levels in ground water (RMT,
1987b). Hydraulic parameters determined through the pumping test will
facilitate design of a ground water extraction system.

The no—action alternative relies upon natural percolation through
contaminated éoils, and ground water flow to flush out contaminants from
the aquifer. In-situ permeability test results will be used to
calculate ground water velocities and travel time, as well as radii of
influence.

This report does not cover the bench-scale testing of discharge
water from production well AT-2, which was collected during the aquifer
pumping test. It also does not cover the TCE time-series pumping test
at the AT-1 production well. The results of these tests are reported in
the A-E Quality Control Summary Report for Well Installation and

Sampling (RMT, In Preparation).

1.3 Report Organization

Discussion of the two t&pes of aquifer tests (in-situ permeability
and pumping test) is organized under separate sections in this report.
Each section is further arranged to discuss:

. Data collection and analysis procedures.

. Quality control activities.

. Implementation problems and corrective actionms.

. Data presentation.

Daily Quality Control Reports (DQCRs) were prepared during periods

of field activity. These reports were typed in the field office and

1332.51 139:RTA:frid0504 7



sent electronically by computer modem to the RMT Madison, Wisconsin,
office. The DQCRs are included in Appendix A for the period coincident
to in-situ permeability and pumping test activities. Because this
report incorporates information from the DQCRs, DQCRs are included for
reference (Appendix A) but are not discussed or further summarized in

this report.

1332.51 139:RTA:frid0504 8



2. FINDINGS AND CONCLUSIONS

2.1 In-situ Permeability Tests

Findings and conclusions from the in-situ permeability tests are as

follows:

Hydraulic conductivities ranged from 0.87 to at least 540
ft/day in the unconsolidated aquifer, and appeared to be
independent of depth. Five shallow wells (15-S, 22-S, 23-§,
24-S, 25-8), two intermediate depth wells (1-I, 4-I), and two
deep wells (10~-D, 13-D) were tested (Figure 1-2).

Hydraulic conductivity of a bedrock well (5-PC) was estimated
to be more than 113 ft/day.

2.2 Pumping Test

Findings and conclusions derived from the bumping test at AT-2 are

as follows:

Transmissivity 1is approximately 62,000 gpd/ft and storativity
is approximately 0.13 in the vicinity of well AT-2. Results
are based on test data from well 24-S, located 30 feet from
AT-2 (Figure 1-2)., These estimates cannot be reliably applied
to the more permeable sand aquifer region south of AT-2
because of the possibility for dissimilar hydraulic
properties,

Estimates of transmissivity from wells more distant to the
pumping well AT-2 ranged from 41,000 gpd/ft to 88,000
gpd/ft. Storativity ranged from 0.04 to 0.35. The
variability of these parameters suggests that the aquifer is
heterogeneous.

Barrier boundaries (less permeable soils) were 1Indicated
approximately 75 feet northeast of well 24-S and 150 feet
southwest of well 17-8. The barrier to the northeast may be
due to the pinching-out of a gravelly sand layer and the
enlargement of a silty sand layer of soil. Boundary effects
affected drawdown in well AT-2 after approximately 12 hours of

pumping.

A clay lens 28 feet below the water table (elevation 793.5
feet) may act as a confining layer in the vicinity of the
pumping test, reducing the unconfined aquifer thickness in
this region compared to other 1locations at the NIROP.
Hydraulic properties determined through this pumping test are

1332.51 139:RTA:frid0504 9



representative of the aquifer above this clay lens, and may
not be representative of the approximate 100-foot-thick
homogeneous sand unit to the south.

The radius of influence along the northwest alignment of wells
24-5, 6-S, and 5-5 was estimated at 1,400 feet at the
conclusion of the 3-day pumping test. Radius of influence
estimates could not be made for other directions.

1332.51 139:RTA:frid0504 10



3. RECOMMENDATIONS
Recommendations resulting from in-situ permeability tests and the
aquifer pumping test are as follows:

. Information obtained from these tests should be wused to
further characterize NIROP hydrogeology, and to provide
preliminary design parameters for remediation altermatives.
However, hydraulic parameters determined through the pumping
test at AT-2 may not be representative of other regions that
are geologically dissimilar, such as the homogeneous sand unit
south of the NIROP.

. If in the future additional in-situ permeability testing is
planned, where very permeable aquifer materials are
anticipated during testing, test wells should be equipped with
pressure transducers and automatic recorders. This would
enable additional data points (for later analysis) to be
gathered during the recovery period.

. An additional pump test in the homogeneous sandy soil to the
south of AT-2 is recommended to evaluate aquifer properties in
that region.

. If remediation is needed near well AT-2 at depths below the
possible confining layer, an additional aquifer test will be
required to assess aquifer properties and the potential impact
of the confining layer on ground water flow.

[The above two recommendations may be implemented during the
pilot study phase of remedial design.]

1332.51 139:RTA:frid0504 11



4. IN-SITU PERMEABILITY TESTS
4.1 Procedures

This section summarizes data collection and analysis procedures for
the in-situ permeability tests conducted on ten (10) NIROP monitoring
wells., These procedures are described in the A-E Quality Control and
Sampling Plan (A-E QCP) prepared by RMT prior to the start of field
activities and finalized in January 1988 (RMT, 1988b).

In-situ permeability‘ tests (single-well response tests) were
conducted on wells 15-S§, 22-§, 24-S, 25-§, 1-I, 4-I, 10-D, 13-D, and 5-
PC (Figure 1~2). These tests required rapid removal of a predetermined
volume of water from the well casing, and measurement of water level
recovery with time.

Water level recovery data were plotted, and calculations of in-situ
hydraulic conductivity were made, using a standard technique applicable
to the site and well characteristics, The Bouwer and Rice method
(Bouwer and Rice, 1976) was used for all wells except well 5-PC, where

the Hvorslev method (Hvorslev, 1951) was used.

4.2 (Quality Control Activities

The following quality control activitles took place during in-situ
permeability testing and data analysis:

. Water level indicators were calibrated following procedures
outlined in the A-E QCP prior to obtaining measurements.

. All calculations and graphs were checked for accuracy and
completeness.

. Where possible, calculated hydraulic conductivities were
compared to borehole logs and grain-size analysis results [to
be included in the QCSR for Well Installation and Sampling
(RMT, In Preparation)], and to reference text values (Freeze
and Cherry, 1979) to determine if results were reasonable.

1332.51 139:RTA:frid0504 12



4.3 TImplementation Problems and Corrective Actions

Problems encountered during in-situ permeability testing and data

analysislare listed below along with the corrective action.

Implementation Problem Corrective Action
Very rapid recovery was experienced No corrective action was taken.
in 6 of the 10 wells after bail- in the field. A lower limit
down due to very permeable sandy was calculated for values of
material. This allowed only two hydraulic conductivity during
water level measurements to be data analysis. Actual values
taken during the recovery period. likely exceeded this lower

estimated value,

4.4 Data Presentation

In~situ permeablility test results are shown in Table 4-1. The
estimated permeability values range from O0.87 to greater than 540

ft/day. The range of values appear to be relatively independent of

" depth in the unconsolidated aquifer. Calculations for the values shown

in Table 4~1 are included in Appendix C.

Absolute values could not be calculated for 6 of the 10 wells
because of rapid recovery times (very permeable material). In these
instances, a lower (conservative) limit was established for the estimate
of hydraulic conductivity, by assuming that the first measurement of
hydraulic head represented the minimum rate of recovery. This minimum
recovery was then input into the appropriate analytical solutions
(Hvorslev, 1951 or Bouwer & Rice, 1976) to determine a minimum hydraulic
conductivity. This conservative approach means that later estimates of
ground water velocity will tend to be on the low end of the possible

range.
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TABLE 4-1
IN-SITU PERMEABILITY TEST RESULTS

Well Hydraulic Conductivityl,K

Well No. Depth® ft/day Method
15-8 35 > 78 B&R?
22-8 36 > 79 B&R
23-8 43 > 540 B&R
248 37 : 16 B&R
25-§ 37 > 140 B&R
1-1 78 1.1 B&R
4-1 77 > 43 B&R
10-D 104 0.87 B&R
13-D 102 28 B&R
5-PC 193 > 110 Hvorslev>

lyalues preceded by ">" are estimated minimum values. Actual values
likely exceed these estimates, because the well recovery-rate was too
rapid to measure following the protocols of the QCP (RMT, 1988b).
ZBouwer and Rice, 1976.

3Hvorslev, 1951.

“From top of well casing as installed.
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Overall, the results are considered reliable estimates of hydraulic
conductivity at a point in the aquifer. Although considerable variation
is evident from Table 4-1, the results are consistent with materials
encountered near the well screen, determined £from boréhole logs
(Appendix B) and grain-size analysis of samples collected in the

screened interval (RMT, In Preparation).
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5. PUMPING TEST
5.1 Procedures

This section summarizes data collection and analysis procedures for
the pumping test conducted at production well AT-2. The field procedure
is described in greater detail in the A-E QCP (RMT, 1988b).

A 10-inch~diameter pumping well (AT-2) was installed to 65 feet in
the unconsolidated aquifer, near wells 24-S and 6-D (Figure 1-2). The
well and pump were designea to deliver between 150 and 200 gallons per
minute continuously for a minimum of 72 hours. Actual pump discharge
averaged 148 gpm over the 72-hour pumping period.

Electrical analog pressure transducers with microprocessor-based
data acquisition systems were installed in the production well AT-2, and
in monitoring wells 5-S, 6-S, 10-S, 11-§, 17-§, 24-S, 4-D, 6-D, and 7-
D. These automatic recorders were capable of measuring water levels at
the frequencies specified in the A-E QCP. 1In addition, manual water
level measurements were made periodically at monitoring wells 8-S, 18-S,
4-1, 5-D, 8-D, and 4-PC during the pumping test.

The pumping duration was 72 hours (February 3-6, 1988), during
which time water level and pump flow meter (totalizer) measurements were
recorded. A recovery period was initiated following shut-down of the
pump. The recovery period was of sufficient duration to allow water
levels to recover to within 80 percent of the pre-pumping level in wells
AT-2, 5-8, 6-5, 11-S, 24-S, and 6-D.

Water level data collected by automatic recorders and by manual

~ measurements were later reviewed for the following purposes:

. To identify which observation wells showed a response to
pumping at AT-2, and the start time of response.

1332.51 139:RTA:£frid0504 16



. To determine the need for corrections to data as a result of
external factors.

. To determine vertical gradients prior to the pumping test at
monitored well nests, and to determine horizontal ground water
gradients prior to the pumping test at shallow wells.

. To 1solate subsets of the entire data base for further
analysis.

Pumping test data were subsequently analyzed for three hydraulic
properties of the aquifer: transmissivity, storativity, and the type
and locations of boundary conditions, wusing methods described in
standard reference texts (Kruseman, 1979; Lohman, 1972; Stallman, 1983).

Drawdown data were analyzed using Jacob's method and the type-curve
method using Boulton and Theis type-curves (Kruseman, 1979; Lohman,
1972). Recovery data were analyzed using the Theis recovery method
(Kruseman, 1979). Each method involves a different set of assumptions
about the aquifer and wells, and a different set of procedures for
analysis. Generally, Jacob's method and the Theis recovery method are
more applicable after an appreciable pumping duration, and at wells
closer to the pumped well. These methods involve analysis of the time-
drawdown data plotted as log-time versus drawdown. The type—curve
method is more generally applicable than the other two methods, although
it involves more data interpretation. This method involves an analysis
of the time drawdown data plotted as log-time versus log-drawdown. The
method of analysis involves a comparison of the plotted data with type
curves, where each type curve incorporates a differeat set of aquifer

assumptions.
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5.2 Quality Control Activities

The following quality control activities were undertaken during the

pumping test and data analysis:

5.3

Ball-down tests were performed on observation wells prior to
conducting the pumping test to evaluate responsiveness.

Manual water-level measurements were made periodically in
monitoring wells equipped with automatic recorders, and
results were checked for consistency with the automatic
recorder readings.

Discharge from well AT-2 was measured periodically throughout
the pumping test, and compared with the average value
calculated using data from the flow totalizer and the elapsed
time.

Two to three water level measurements were made at each of the
observation wells between January 13 and February 19, 1988
(before and after the pumping test), and compared to static
water levels measured just prior to test startup. Pumping
test results were then adjusted for ambient water level
fluctuations.

For each well equipped with an automatic recorder, a subset of
the complete water level record was selected for further
analysis of hydraulic parameters. The data subset was always
graphically compared to the full data set to ensure that no
information was lost as a result of subset selection.

Multiple methods of analysis were used to evaluate water level
data for hydraulic parameters. Parameters estimated using
type curves were checked against parameters estimated using
the Jacob's and Theis recovery methods.

The validity of assumptions associated with each method of
analysis was checked against interpretations presented in the
Remedial Investigation Report (RMT, 1987a).

All calculations and computer-generated graphs were checked
for accuracy and completeness.

Implementation Problems and Corrective Actioms

Problems encountered during the pumping test and data analysis are

listed below along with the corrective action.

1332.51 139:RTA:frid0504 18



Implementation Problem

Subzero air temperatures hindered

all preparation activities for the
punping test, including equipment

and vehicle operation.

A great deal of difficulty was
encountered in planning for the
disposal of pumped ground water from
AT-2. After extensive testing of the
plant sewer system by FMC plant
personnel, it was determined that the
plant sewer system would ultimately
accept the design discharge flow
rate of 150 gpm. However, FMC
required that any discharge lines
placed inside the plant near the
location of AT-2 be hung from ceiling
structures. BRMT was not able to
accommodate this new requirement in
time for the pumping test, and was
forced to look for alternative dis-
charge points for the pumped ground
water. This in turn required an
additional plan approval from the
Metropolitan Waste Control Commission
(MWCC) and left the contractor

(Layne -Northwest) short of

discharge hose.

A clay lens may have been encoun-
tered approximately 28 feet below
the water table while drilling
well AT-2. This was not anti-
cipated when siting the location
of AT-2, based on the borehole
log for well 6-D less than 30
feet to the south. This limited
the pumping test to a 28-foot-
thick section of aquifer, rather
than the approximate 100-foot-
thick homogeneous sand unit to
the south.

Drawdown trends were not detected in

- monitoring wells 8-S, 18-8, 4-I, 5-D,

and 8-D due to the distance from
pumping well AT-2.

1332.51 139:RTA:£frid0504

Corrective Action

RMT and Layne-Northwest personnel
dealt with weather conditions as
effectively as possible.

Of the options available to RMT
for disposal of discharge water,
the most feasible alternative
that would allow adherence to

the test schedule required that
discharge water be routed to

a 72-inch sanitary sewer inter-
ceptor located west of East River
Road. The pump discharge hose
was subsequently routed more than
600 feet through a 96-inch storm
sewer beneath East River Road in
order to reach the sanitary sewer
interceptor. Heavy-duty metal
ramps had to be constructed by
FMC personnel at service road
crossings to protect the
discharge hose from vehicular
traffic. Permission for the
amended discharge plan was
requested and received from

the MWCC.

No .corrective action was taken,
for the following reasons:

. The well screen vendor stated
that the design yield could be
obtained.

. The quality of geologic sam-
ples obtained while drilling
was not high enough to
accurately characterize
lithology.

« Schedule constraints made
relocation unrealistic.

Hydraulic parameters were not
estimated from this data.
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Insufficient drawdown trends were Hydraulic parameters were not
detected at wells 11-S, 4-D, 6-D estimated from this data.

and 7-D. With respect to well

11-S, insufficient well penetration

below the water table (less than

2 feet) may have contributed to

the lack of response during pumping.

The statlc water level measured by Since manual measurements by RMT
the automatic recorder at well AT-2 and Layne-Northwest agreed to

did not agree with manual within 0.1 feet, the static water
measurements by RMT and Layne- level listed with the automatic
Northwest., A difference of 5.4 feet recorder data was adjusted

was later detected. ) accordingly.

Unreliable data were initially The transducer line was protected
recorded by the automatic recorder with sand bags. Only data
installed in well 10-S. The cause of acquired through manual measure-
the problem may have been vehicular ments at this well location were
traffic over the unprotected trans- used for estimating hydraulic
ducer line, parameters.,

5.4 Data Presentation

Hydraulic properties of the aquifer were evaluated using the
procedures described in Section 5.1 and detailed in Appendix C.
Drawdown curves are included in Appendix D.

The pumping test and subsequent analysis of hydraulic properties
were apparently influenced by a clay layer encountered approximately 28
feet below the water table (elevation 793.5 feet MSL). Results are not
representative of the conditions originally depicted by borehole 6-D,
located less than 30 feet to the south, which showed a homogeneous sand
aquifer more than 100 feet thick.

Hydraulic properties were evaluated based on the plotted water
level drawdown data for observation wells 5-8, 6-S, 10-5, 17-S, and 24-
S, and the pumping well AT-2 (Figure 1-2). Recovery analysis was also

undertaken, but limited to wells AT-2, 24-S, and 6-S. Recovery data is
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less reliable than drawdown data at more distant wells. Table 5-1 lists
some of the more significant parameters used in analyzing data from this
pumping test.

Observation wells that were not used to calculate hydraulic
properties Secause of very small water table or hydraulic head
fluctuations were:

. Upgradient wells 8-S and 5-D.

. Downgradient wells 11-§, 18-S, 4-I, 4-D, 6-D, 7-D, and 8~-D.

Water level fluctuations in these wells were less than 0.2 feet over the
duration of pumping. These small fluctuations may have been due to
other factors such as ambient fluctuations or measurement inaccuracies.

At the end of the three—-day pumping period, the radius—of-influence
extended approximately 1,400 feet in the direction of wells 5-§5, 6-S,
and 24-S. Extent of the radius-of-influence was not estimated for other
directions, because the technique requires at least three wells along an
alignment away from the pumping well. The radius to the south and
northeast would 1likely be different due to the presence of barrier
boundary conditions (discussed below).

A correction factor to account for an unconfined aquifer (Stallman,
1983) was applied only to wells AT-2 and 24-S, where significant

drawdown occurred.
5.4.1 Hydraulic Characteristics

Average values of transmissivity and storativity were calculated

for the unconfined aquifer near the pumping well (AT-2) as follows:
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TABLE 5-1

PUMPING TEST PARAMETERS

Nominal
Distance Depth of Well Well Screen Aquifer
Well to AT-2 Well* Diameter Length Thickness**
No. (ft) (ft) (in) (ft) (ft)
AT-2 0 65 10 30 28
5-5 386 35 . 2 15 28
6-5 236 35 2 15 28
8-s 1,540 30 2 10 105
10-S 371 31 2 10 28
11-8 57 31 2 10 105
17-8 300 39 2 10 28
18-3 780 28 2 10 104
24-8 30 37 2 15 28
4-1 820 76 2 10 104
4-D 376 121 2 10 53 -
5-D 1,840 117 2 10 105
6-D 27 130 2 10 104
7-D 300 118 4 10 56
8-D 820 128 4 10 104

*With respect to top of well casing.
#%Aquifer thickness at well locations AT-2, 5-S, 6-S, 10-S, 17-5, 24-S,
4-D, and 7-D are with respect to a 13- to 17-foot thick clay lens.

1.
2.
3.
4.

Notes:

Average AT-~2 discharge rate over test duration:

Pumping test duration:
Recovery test duration: 0,90 days
Average aquifer thickness for wells used to calculate hydraulic

parameters:

28 feet (to

3.01 days

clay lens)

148.5 gpn

S. Aquifer thickness for 8-S, 1i-S, 18-S, 4-I, 5-D, 6-D, and 8-D is to

bedrock.
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Transmissivity - 62,000 gpd/ft

Storativity - 0.13

Average values were calculated for well 24-S using Boulton type-curves
and Jacob's method; and for wells 5-S, 6-S, and 24-S using Jacob's
distance~drawdown method. Calculated values at observation wells more
distant to AT-2 yielded tfansmissivity values ranging from 41,000 to
88,000 gpd/ft, and storativity values from 0.04 to 0.35 (Table 5-2).
The values calculated for well 24-5 were considered more reliable than
values for more distant wells, because the drawdown curve for well 24-S
was more fully developed.

The storativity value calculated for well 24-S5 (0.13) was based
upon steady-state drainage from the dewatered aquifer, achieved after
100 minutes of pumping. Estimates of storativity for wells more distant
to well AT-2 (6-S and 17-S) indicated that delayed drainage may have
persisted throughout the pumping test at those locations. Estimates of
storativity at those locations were not considered representative of
steady-state conditions. |

The average transmissivity value shown above (62,000 gpd/ft) may
not be applicable to the sand aquifer south of well AT-2 due to
significant aquifer heterogeneities (discussed below). An additional
pumping test would be necessary to define hydraulic characteristics in

this region.

1332.51 139:RTA:frid0504 23



TABLE 5-2
RANGE OF TRANSMISSIVITY AND STORATIVITY VALUES CALCULATED
USING THEIS, BOULTON, AND STALLMAN TYPE CURVES

TRANSMISSIVITY (GPD/FT):

Type Curve
Theis Boulton Stallman
No Boundary Boundary Boundary  Anisotropy
Well No. Early Late Early Late
5-8 52,000 NA NA NA NA NA NA
6-S 45,000 10,000 20,000 NA NA NA 36,000
17-8 NA 11,000 43,000 20,000 85,000 85,000 NA
24-3 NA 85,000 45,000 44,000 81,000 81,000 NA
STORATIVITY:
Type Curve
Theis Boulton . Stallman
No Boundary Boundary Boundary  Anisotropy
Well No. Early Late Early Late
5-8 0.05 NA NA NA NA NA NA
6-S 0.04 0.01 0.11 NA NA NA 0.009
17-s NA 0.005 0.30 0.009 0.35 0.35 NA
24§ NA 0.006 0.18 0.004 0.07 0.07 NA
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5.4.2 Heterogeneity

A steep water table gradient between wells AT-2 and 11-S, and the
absence of a significant gradient between wells AT-2, 5-S, 6-S, and 24-
S, indicate the presence of heterogeneous aquifer éonditions.
Heterogeneous> conditions were also identified in the Remedial
Investigation Report (RMT, 1987a). Geologic profiles from that report
indicate the presence of a discontinuous clay lens that creates a
confining layer near the pumping well, but which pinches out to the
northeast (upgradient) and south (downgradient). The geologic profiles
also show a gravelly sand layer in the aquifer above the clay layer that
pinches out to the northeast and thickens toward well 17-S.

The calculated range of transmissivities among wells 5-5, 6-§5, 10-
S, 17-S, and 24-S (41,000 to 88,000 gpd/ft) are another indication of

significant aquifer heterogeneities.

5.4.3 Boundary Conditions

Two barrier boundaries (lower permeability soils) were tentatively
identified based on pumping test data from wells AT-2, 17-S, and 24-S.
The first boundary was located approximately 75 feet northeast of well
24-S, which corresponds to the pinching-out of the permeable gravelly-
sand lens mentioned in the previous section.

The second barrier boundary 1is located approximately 150 feet
southwest of well 17-S, in the direction of the Mississippi River. This
indicates that the Mississippi River bed may act as a hydraulic barrier,
which is possible if the bed material contains a high percentage of silt

and clay.
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Data from well AT-2 support the presence of low permeability
boundaries. However, the data do not indicate the direction of these
boundaries. The boundaries affect the drawdown 1n AT-2 after

approximately 12 hours of pumping.
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 4, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of seventeen degrees F. below zero, partly sunny, no precipitation,
winds out of the west at about 20-30 mph.

WORK PERFORMED:

The cable tool rig crew welded a cap onto well AT-2 and finished cleaning up
the drill site. The hollow stem auger rig crew mobilized to well 5-PC. They
steam cleaned the drill rod needed for the coring at 5-PC. The crew placed
the rod in well 5-PC to a depth of 165 feet.

SAMPLING PERFORMED:

None.

FIELD ANATLYSIS PERFORMED:

None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Due to the extremely cold temperatures the length of time people were able to
spend outside was decreased. Additional problems that were encountered due
to the cold temperatures and their solutions are as follows: the rigs would
not start--vehicles that could be were plugged in, on others the oil pans
were heated, batteries charged and then jump started; tools were frozen and
they had to use a propane torch to heat them in order to get them to work;
the welder would not start so they heated the oil pan and then jump started
it; during setting of the rod in 5-PC the threads were frozen from steam
cleaning and needed to be heated with a torch; the crisco used for threading
compound froze and needed to be heated in order to use it.

QUALITY CONTROL ACTIVITIES TNITIATED:

None.

.t

Site Coordinator Signature Cathwine. A. 7§ux41£auxbﬁt.
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A-E DAILY QUALiTY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota

RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 11, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of twentyfive with a low of eighteen degrees F., cloudy, light freezing
rain in the afternoon, winds out of the north-northwest at about 5 mph.

WORK PERFORMED:

The cable tool rig crew bailed the residual sand out of well AT-2.  They then
mobilized to drill site 14-D and began steam cleaning the materials to be
used downhole.

The hollow stem auger crew continued to prepare for coring at well 5-PC.
After some problems they were able to core to a depth of 5 feet.

The pump and pipe to be used for the development of the wells was steam
cleaned. Well 3-I was developed.

SAMPLING PERFORMED:

Samples from well 3-I were collected for pH, conductivity, temperature, and
turbidity.

FIELD ANATLYSIS PERFORMED:

Field pH, conductivity, and temperature were performed on the water
discharged from well 3-1 after pumping until there was less than a 10% change
in the measured parameters. After the final development of the well a sample
was collected in a clear glass jar for the determination of the nephelometric
turbidity of the water and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The steam cleaner was not functioning properly and needed to be disassembled
and cleaned.

Coring at 5-PC was a problem because water was not passing through the
annular space because the adjustable clearance range between the annular
space around the drill bit was not adjusted properly.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: CLJiLAa;L, A. 1ﬁy£ézzggﬁgdé§;




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 12, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of twentynine degrees with temperatures dropping to minus eight degrees
below by early afternoon, blizzard conditions in the morning with a snow
accumulation of 5 inches, winds from 35-45 mph out of the north-west all day.

WORK PERFORMED:

The hollow stem auger crew continued coring at well 5-PC. They cored an
additional 7 feet.

The cable tool rig crew advanced pipe to a depth of 50 feet.

Well 21-S was developed.

SAMPLING PERFORMED:

Samples from 21-S were collected for pH, conductivity, temperature, and
turbidity measurements.

FIEID ANATYSIS PERFORMED:

Field pH, conductivity, and temperature measurements were performed on the
water being discharged from well 21-S until these measurements agreed to
within 10%. Visual observations of the water being discharged throughout
development were also made. After development was complete a sample was
collected for the determination of the nephelometric turbidity of the water
and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Problems were encountered during the coring operations at well 5-PC. The
water ports on the core bit became clogged with a shale-type material. They
attempted to pull out the bit with the wireline winch but were unsuccessful
so all the pipe had to be pulled out of the hole. They were then able to
unclog the core bit.

The bit used during cable tool drilling broke off into borehole 14-D. The
crew was succesgful in "fishing" the bit out of the hole.

Freezing conditions were encountered throughout the day wherever water needed
to be used so hoses and tools needed to be thawed with a torch before using.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: (Dehinine A HircaZlomuotoo



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota

RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 13, 1988 . AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of minus eight degrees and a low of minus twelve degrees F., sunny all
day, winds at about 2-5 mph out of the west shifting to a southerly direction
in the afternoon at about 10-20 mph.

WORK PERFORMED:

The hollow stem auger crew continued to core at well 5-PC and completed
coring by the end of the day.

The cable tool rig crew attempted to develop wells but were unable to get the
pump into the wells. So they returned to 14-D to resume drilling at that
location. They advanced to a depth of 57 feet.

Individual well response tests were performed on wells 11-S, 10-S, 6-S, and
5-S.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole
14-D

FIELD ANALYSIS PERFORMED:
Periodic HNU readings were taken and recorded throughout the day.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

In attempting to develop wells it was discovered that in some of the 2-inch
wells there is some sort of internal seam in the black iron pipe.
Consequently there was not enough clearance for the submersible pump to fit

‘into the 2-inch wells. Layne notified their office to send a smaller

diameter pump to the site by overnight delivery.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

”

Site Coordinator Signature: Ciutﬁz&4;4. A fﬁ;ﬁ&wﬂé;:adﬁég
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 14, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of minus five degrees F., partly cloudy in the morning to sunny in the
afternoon, heavy snow flurries in the morning, winds at 15-20 mph out of the
north northwest.

WORK _PERFORMED:

The hollow stem auger crew pulled out the remaining core and pipe at well
5-PC. They mobilized to borehole 1-I. The appropriate work zones were
delineated and set up at 1-I. The crew steam cleaned the augers, screen and
black iron riser pipe to be used for 1-I. They constructed the well and
began pulling the augers out.

The cable tool rig advanced the borehole at 14-D to a depth of 73 feet. They
also checked wells 3-I, 21-S, and 24-S for plumbness and alignment. The crew
also steam cleaned the submersible pump to be used for the development of the
2-inch wells and set the pump in well 24-S.

Well 24-S was developed and individual well response tests were performed on
wells 6-D, 17-S, and 18-S.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole
14-D.

Samples were collected from well 24-S for pH, conductivity, temperature, and
turbidity measurments.

FIELD ANATLYSTS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity, and temperature measurements were performed on the
water being discharged from well 24-S until these measurements agreed to
within 10%. Visual observations of the water being discharged throughout
development were also made. After development was complete a sample was
collected for the determination of the nephelometric turbidity of the water
and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The augers became stuck while they were pulling them out of borehole 1-I.
Since it was late in the day it was decided to wait till morning to continue
to try to get them out.

QUALITY CONTROL ACTIVITIES INITIATED:

None. . ) .
Site Coordinator Signature sztﬁbtbuka A. 1(uﬁkg§é¢uat%a~




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT. Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P000O3

DATE: January 15, 1988 AUTHOR: Catherine A. Kwiatkowski

WEATHER : Note: Attach Additional Sheets as Necessary
High of twentyfive degrees F., sunny, no precipitation, winds calm.

WORK PERFORMED:

The hollow stem auger crew complete constructing well 1-I and prepare to move
the rig off site.

The cable tool rig crew checked well 4-I for plumbness and alignment. They
also steam cleaned the pump and pipe used for well development and set the
pump in well 4-I. They continue drilling at 14-D and advance the borehole to
a depth of 85 feet by the end of the day.

Individual well response tests were performed on the following wells: 8-§,
5-D, 4-D, 7-D, and 8-D.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole
14-D.

Samples were collected from well 4-I for pH, conductivity, temperature, and
turbidity measurements.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity, and temperature measurements were performed on the
water being discharged from well 4-I until these measurements agreed to
within 10%. Visual observations of the water being discharged throughout
development were also made. After development was complete a sample was
collected for the determination of the nephelometric turbidity of the water
and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The hollow stem auger crew successfully freed the augers that were stuck in
borehole 1-I.

[

~

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: _Cothusome A Kunochownste!
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 18, 1988 AUTHOR; Catherine A. Kwiatkowskil
WEATHER : Note: Attach Additional Sheets as Necessary

High of twentyeight degrees F., partly sunny, no precipitation, winds out of
the south at about 5-10 mph.

WORK PERFORMED :

The second cable tool rig (cable tool rig-B) arrived on site today. The crew
that had previously operated the hollow stem auger rig will be operating the
second cable tool rig. The rig and some of the pipe to be used downhole was
steam cleaned. Cable tool rig-B mobilized to drill site 12-D. The
appropriate work zones were deliniated and set up. They advanced their hole
to a depth of 40 feet by the end of the day.

The first cable tool rig (cable tool rig-A) continued to drill at borehole
14-D. They advanced to a depth of 93 feet by the end of the day.

Individual well response tests were performed on wells 4-PC and 24-S.

SAMPLING PERFORMED:

Split spoon samples were taken at the specified intervals at both drill
sites.

FIELD ANATYSTS PERFORMED:

Background and periodic HNU readings were taken and recorded throughout the
day.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.

QUALITY CONTROL ACTIVITIES INITTATED:

None.

ig

Site Coordinator Signature: " _%‘_»M_HM&A



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 19, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER ; Note: Attach Additional Sheets as Necessary

High of twentyeight degrees F., mostly cloudy, heavy snow in the afternoon,
winds out of the north-northwest at about 25-30 mph.

WORK PERFORMED:

Cable tool rig-A advanced to a depth of 93 feet and hit sandstone. It was
decided to stop and set the well screen at about 90 feet. The crew steam
cleaned the screen and riser pipe and begin constructing well 14-D. The crew
also checked steam cleaned the pipe and pump used for development and the
alignment tool. They checked well 22-8 for plumbness and alignment. The
pump was set in well 22-S and was developed.

Cable tool rig-B advanced their hole to a depth of 95 feet by the end of day.

SAMPL.TNG PERFORMED:

Split spoon samples were taken at the specified intervals at boreholes 12-D
and 14-D.

Samples were collected from well 22-S for pH, conductivity, temperature, and
turbidity measurements.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for alir quality throughout
the day.

Field pH, conductivity, and temperture measurements were performed on the
water being discharged from well 22-S until these measurements agreed to
within 10%. Visual observations of the water being discharged throughout
development were also made. After development was complete a sample was
collected for the determination of the nephelometric turbidity of the water
and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None. .

QUALITY CONTROL. ACTIVITIES INITIATED:

None.

Site Coodinator Sigﬂatufe:_£LEAﬂu&ga_éLjﬁuiA££ZEgiigé_
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota

RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 20, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER ; Note: Attach Additional Sheets as Necessary

High of twentytwo degrees F., snow continuing in the morning, overnight
snowfall of about 12 inches, cloudy, winds out of the north-northwest at
about 20-25 mph.

WORK _PERFORMED :

Cable tool rig-A set the screen and riser pipe at well location 14-D and
began grouting. They ran out of cement and a small amount of grout will need
to be added tomorrow.

Cable tool rig-B advanced borehole 12-D to a depth of 115 feet by the end of
the day.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole
12-D.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The drillers don’'t have a compressor to operate the grout pump so they had to
find a rental. Due to the freezing temperatures the grout pump kept freezing
and periodically had to be thawed with a torch.

QUALITY CONTROL ACTIVITIES INITTATED:

None.

-~

Site Coordinator Signature Ca.xh/u.m.u A, W




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota

RMT, Tnc. Project No. 1332 Contract No., DACA45-86-C-0015, Mod. No. P00003
DATE: January 21, 1988 AUTHOR: Ron Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

High of twentyfive‘degrees F., partly sunny, no precipitation, winds out of
the south at about 5-10 mph.

WORK _PERFORMED :

Cable tool rig-A completed grouting well 14-D. They mobilized to drill site
2-1 and drilled to about 4 feet.They checked wells 5-I and 25-S for plumbness
and alignment. The pump was set in wells 5-I and 25-S and were developed.
Cable tool rig-B advanced borehole to its estimated depth of 130 feet. they
set the screen and well casing into 12-D. They added the filter pack also at
12-D.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole 12-
D and borehole 2-I.

Water samples were collected from wells 5-I and 25-S for pH, conductivity,
temperature, and turbidity measurements.

FIELD ANATYSTS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity, and temperature measurements were performed on the
water being discharged from wells 5-I and 25-S until these measurements
agreed to within 10%. Visual observations of the water being discharged
throughout development were also made. After development was complete samples
were collected for the determination of the nephelometric turbidity of the
water and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.
X,

QUALITY CONTROL ACTIVITIES INITTIATED:

None

Site Coordinator Signature_M/(./ /&/@4\



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Mimmesota
RMT, Inc. Project No. 1332 _ Contract No. DACA45-86-C-0015, Mod. No. P000Q3

DATE: January 22, 1988 AUTHOR: Ron Vaughn
WEATHER ; Note: Attach Additional Sheets as Necessary

High of twenty degrees F., partly sunny, light snow most of the day, winds
out of the west at about 10-25 mph.

WORK_PERFORMED :

Cable tool rig-A drilled to about 12 feet at borehole 2-I. Cable tool rig-B
grouted well 12-D and installed the protective casing.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole 2-
I.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day. Water well baildowns were performed at wells 15-S, 22-S, and 25-S.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Cable tool rig-A encountered broken concrete at a depth of about 4-5 feet.
The drill rig will be moved a few inches on Monday morning.

QUALITY CONTROL ACTIVITIES INITTATED:

None.

Site Coordinator Signature: M A /}@'«Z»
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 25, 1988 AUTHOR: Ron Vaughn

WEATHER : Note: Attach Additional Sheets as Necessary

High of zero degrees F., partly sunny, winds out of the northwest at about
25-30 mph.

WORK PERFORMED:

Cable tool rig-A repositioned their rig over borehole 2-I. They advanced to a
depth of 35 feet.

Cable tool rig-B loaded up their rig and mobilized to drill site 10-D. They
advanced to a depth of 13 feet.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at boreholes
10-D and 2-I.

Ground water monitoring was performed at wells 10-S, 11-S, 22-S and 24-8S.
FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity, and temperature measurements were performed on the
water being sampled for ground water monitoring until these measurements
agreed to within 10%.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Due to freezing temperatures most of the engines were difficult to start in
the morning also many items of the drillers were freezing and had to be
thawed by use a propane torch.

QUALITY CONTROL ACTIVITIES INITTATED:

None. %

2

Site Coordinator M /V. %c;e-/é



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 26, 1988 AUTHOR: Ron Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

High of five degrees F., partly sunny, winds out of the west at about 10-20
mph.

WORK PERFORMED :

Cable tool rig-A advanced to a depth of 65 feet.

Cable tool rig-B deconed additional materials for borehole 10-D and advanced
to a depth of 32 feet.

RMT personnel installed 600 feet of nylon rope down a manhole at FMC and up a
manhole in the nearby city park.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at boreholes
2-1 and 10-D. »

RMT personnel performed ground water sampling at wells 5-I, 5-S, 6-S, 17-8,
and 18-S.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity, and temperature measurements were performed on the
water being sampled for ground water monitoring until these measurements
agreed to within 10%.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
Due to freezing temperatures most of the engines were difficult to start in
the morning also many items of the drillers were freezing and had to be

thawed by use oft a propane torch.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator /7,.,,,4,4/ / A//A‘/A‘-/Z



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 27, 1988 AUTHOR: Ron Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

High of eight degrees F., partly sunny, winds out of the west northwest at
about 5-10 mph.

WORK PERFORMED:

Cable tool rig-A drilled to the estimated depth of 75 feet at borehple

2-I. They set the screen and well pipe down the borehole and added ‘the filter
pack. They deconed the pump materials for developement for 14-D. They then
set pump and pipe down well 14-D. Cable tool rig-A also pulled developement
pump and pipe out of the well.

Cable tool rig-B advanced borehole 10-D to a depth of 65 feet.

RMT personnel performed ground water sampling at wells 4-S, 6-D, 9-S and
25-8.

A baildown test was performed at well 14-D.

SAMPLING PERFORMED:

Split spoon samples were taken at the specified depths at boreholes 2-I and
10-D.

Samples were collected from well 14-D for pH, conductivity, temperature, and
turbidity measurements.

Ground water sampling was performed at wells 4-S, 6-D, 9-S, and 25-S.

FIELD ANATYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day. ,

Field pH, conductivity, and temperature measurements were performed on the
water being sampled for ground water monitoring and the water being
discharged from 14-D until the measurements agreed to within 10%.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The Layne pump ¢rew was off the FMC property forb about 5.5 hours to pick up
a pump rig. The pump crew’s flatbed truck is down due to a starter failure.

QUALITY CONTROI ACTIVITIES INITTATED:

Daily notes of the supervising geologist were reviewed for accuracy and

completeness.
Site Coordinator M / M
)




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 28, 1988 AUTHOR: Ron Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

High of ten degrees F., partly sunny, winds out of the west at about 5-10
mph.

WORK PERFORMED :

Cable tool rig-A grouted and installed the protective casing for well 2-I.
They cleaned up site and prepared the drill rig to mobilize to drill site
13-D tomorrow morning.

Cable tool rig-B advanced to a depth of 96 feet.

Pump crew deconed pump materials for pump installation at AT-1. They
installed the pump into well AT-1. Performed electrical work on electrical
wires for AT-1 and AT-2 pumps. They installed 550 feet of fire hose down into
a manhole on FMC property and out a manhole of a nearby park.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole
10-D.

RMT personnel performed ground water sampling at wells 4-S, 8-S, and 14-D.
Phocographs were taken of Lanye’s fire hose before being installed into the
storm sewer.

FIEID ANATYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity, and temperature measurements were performed on the
water being sampled for ground water monitoring until these measurements
agreed to within 10%.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The air compressor which Layne rented to grout borehole 2-I did not work
resulting in additional down time for cable tool rig-A because the compressor
had to be returned. The rental company did not have another compressor.
Therefore another rental company had to be located and another compressor
rented. '

Pump crew's flatbed truck still does not have a working starter therefore the
truck must be pulled started resulting in additional down time.

QUALITY CONTROL ACTIVITIES INITTIATED:

Daily notes of the supervising geologist were reviewed for accuracy and

completeness.
Site Coordinator Signature ,4214444%f/44( zﬁféf¢~4<f




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT. Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: January 29, 1988 AUTHOR: Ron Vaughn
WEATHER ; Note: Attach Additional Sheets as Necessary

High of thrity degrees F., sunny, winds out of the southwest at about 2-5
mph.

WORK PERFORMED:

Cable tool rig-A steam cleaned materials for drilling borehole 13-D. They
moblized to 13-D and had to shovel about 5 cubic yards of snow to get the rig
backed over the drill site. The ‘hot zone' was set up around the rig. They
drilled to a depth of 12 feet. They loaded their flatbed truck up with
materials to be taken to Layne's shop in Wausau, WI.

Cable tool rig-B advanced to a depth of 101 feet at borehole 10-D. At 101
feet they encountered bedrock (sandstone). They placed the deconed screen and
pipe down into the borehole. They covered the casing and well pipe for the
weekend.

The pump crew installed the pump and pipe for well AT-2. These materials were
steam cleaned. A water level gauge was installed at AT-2 also.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at boreholes
10-D and 13-D.

FIELD ANATYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
Continued problem of the Layne flatbed truck with a bad starter motor. The

truck developed some overheating problems. The truck is being driven back to
Milwaukee, WI. to get repaired over the weekend.

QUALITY CONTROL ‘ACGTIVITIES INITIATED:

Daily notes of the supervising geologist were reviewed for accuracy and
completeness. '

Site Coordinator Signature /%Ezua4é;/64( Zé%é$§’¢<{i



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 1, 1988 AUTHOR: Catherine A. Kwiatkowski

WEATHER: Note: Attach Additional Sheets as Necessary

High of minus five degrees F., sunny, light snow flurries in the morning,
winds out of the northwest at about 10-15 mph.

WORK_PERFORMED :

The crew on cable tool rig "A" continued drilling at borehole 13-D and
advanced the hole to a depth of 31 feet by the end of the day.

The crew on cable tool rig "B" began pulling the pipe out of borehole 10-D
and began comstructing the well.

Layne-Northwest’s pump crew and hydrologists arrived and began preparing for
the pump tests. They installed the totalizers on both "AT" wells, completed
wiring AT-1 and put the firehose in place for that well. At well AT-2 they
placed a portion of the hose.

SAMPLING PERFORMED:
Split spoon samples were collected at 13-D at the specified intervals.
FIELD ANALYSTS PERFORMED:

Background and periodic HNU readings were taken throughout the day for air
quality. :

PROBL.EMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Due to the cold temperatures it took some time to start the rigs and support
trucks. The power steering hose on the support truck for cable tool rig "A"
broke and will need to be repaired before proceeding with any work tomorrow.

QUALITY GCONTROL ACTIVITIES INITIATED:

The notes and boring logs of both supervising geologists were reviewed to
assure that they were accurate and complete.

*
-
’

Site Coordinator Signature Castharuna A. W




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 2, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER: Note: Attach Additional Sheets as Necessary

High of minus ten degrees F., sunny, winds out of the northwest at about
5-10 mph.

WORK_PERFORMED :

Cable tool rig "A" continues to drill at borehole 13-D and advanced that hole
to a depth of 55 feet. The crew on cable tool rig "B" pulled the pipe out of
borehole 10-D and constructed the well at that location. They began cleaning
up the site at 10-D and mobilized to site 11-D. The pump crew finished
laying hose at AT-2 and completed wiring the pump at that location. Pressure
transducers were installed in the following wells:

AT-2, 24-S, 6-D, 11-S, 6-S, 10-S, 5-S, 4-D, 17-S, and 7-D. Protective
barricades were set up over all manholes being used for the pump test.

Wells AT-1 and AT-2 were developed. A step drawdown analysis was performed
on well AT-2 to define its pumping capacity.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at drill site
13-D.

Samples were collected from wells AT-1 and AT-2 for pH, conductivity,
temperature, and turbidity as part of the development process. After
development was completed samples were also collected from these wells for
VOC analysis.

FIELD ANALYSTS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity, and temperature measurements were performed on the
water discharged (from a sampling valve at well head) from wells AT-1 and
AT-2 until these measurements agreed to within 10%. Visual observations of
the water during development were also made. After development was complete
samples were collected for the determination of the nephelometric turbidity
of the water énd for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

During the development of the "AT" wells several severe leaks in the pipes
occurred. These were fixed by the use of teflon tape and tightening of the
connections. During the pumping of AT-2 we experienced a shutdown due to
some sort of blockage in the hose. The hose above ground was inspected and
it was found that there were several kinks in the hose.

QUALITY CONTROIL ACTIVITIES INITTATED:



Field notes of both supervising geologists were reviewed for completeness and
accuracy.

' . ' .
Site Coordinator Signature Cathirne A fﬁunmtkauabég,

at



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 3, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of minus eight degrees F., sunny, no precipitaion, winds out of the
north at about 10-15 mph.

WORK _PFRFORMED:

The crew on cable tool rig "A" continued to drill at borehole 13-D. They
advanced that hole to a depth of 95 feet by the end of the day.

The necessary work zones were delineated and set up at drill site 11-D for
cable tool rig "B". The drill casing to be used for drilling at 11-D was
steam cleaned. They advanced to a depth of 11 feet.

Preparations continued for the start of the aquifer pump tests. The pump
tests started at 10 A.M. today.

The tool used for the alignment checks and the pipe and pump used for well
development was steam cleaned before its use. Well 2-1 was checked for
plumbness and alignment. Welln 2-I was also developed.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole
13-D.

Samples were collected at well 2-1 for pH, conductivity, temperature, and
turbidity as part of the development process.

At the start of the pump test at AT-1 samples were collected at wells 9-S,
22-S, 5-1, 14-D, and AT-1 for the TCE time series analysis.

FIELD ANATYSTS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity, and temperature measurements were performed on the
water being discharged from well 2-I until these measurements agreed to
within 10%. Visual observations of the water being discharged throughout
development were also made. After development was complete a sample was
collected from 2+I for the determination of the nephelometric turbidity of
the water and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The totalizer and flow meter on AT-1 malfunctioned. The Layne pump crew was
able to locate another and replace it.



QUALITY CONTROL ACTIVITIES INITIATED:

As part of the TCE time series analysis a duplicate, a field blank, and a
trip blank were collected and sent to the lab. '

The field notes of both supervising geologists were reviewed for completeness
and accuracy.

Site Coordinator Signature (behh&;&z A. fﬁyuazk;uxw&;
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 4, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of minus five degrees F., snow in the morning with an accumulation of
approximately one inch, partly cloudy to sunny in the afternoon, winds out of
the northwest at about 12-18 mph.

WORK_PERFORMED :

The crew on cable tool rig "A" drilled borehole 13-D to a final depth of
approximately 99 feet which is the depth at which they encountered bedrock.
They then steam cleaned the screen and riser pipe for the construction of
well 13-D. The screen and riser pipe were set and they began constructing
the well.

The crew on cable tool rig "B" advanced borehole 11-D to a depth of
approximately 77 feet by the end of the day.

The pump crew steam cleaned the alignment tool and the pump and pipe used

for the development of wells. They checked wells 10-D and 12-D for plumbness
and alignment and also developed wells 10-D and 12-D.

Both pump tests continue to run without problems. Water levels were taken at
the specified time intervals at wells AT-2, 24-S, 6-D, 11-S, 6-S, 10-S, 4-D,
17-s, 7-D, 4-PC, 8-S, 5-D, 18-S, 4-I, and 8-D.

Water levels were taken and samples were collected from AT-l, 9-s5, 5-1, 14-D,
and 22-S for the TCE time series analysis.

SAMPT.ING PERFORMED:

Split spoon samples were collected at the specified intervals at boreholes
13-D and 11-D.

Samples were collected from wells 10-D and 12-D for pH, conductivity,
temperature and turbidity as part of the development process.

Samples were also collected for the TCE time series analysis from wells AT-1,
9-8, 5-1, 14-D, and 22-8.

Samples were collected from AT-2 for the purpose of the bench scale analysis.

FIELD ANALYSIS PERFORMED:

v

Background and periodic HNU readings were taken for air quality throughout
the day.

Field pH, conductivity and temperature measurments were performed on the
water being discharged from wells 10-D and 12-D until these measurements
agreed to within 10%. Visual observations of the water being discharged
throughout the development process were also made. After development was
complete a sample was collected from wells 10-D and 12-D for the
determination of the nephelometric turbidity of the water and for
photographic purposes.

Bench scale testing of the pumped water from AT-2 was performed according to
the procedures written.



PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The flap valve on the sand pump being used bey cable tool rig "B"
malfunctioned and could not be fixed. They had to switch to a flat bottom
bailer.

QUALITY CONTROL ACTIVITIES TINITIATED:

Field notes of both supervising geologists and the technicians taking water
levels as part of the pump test were reviewed for completeness and accuracy.

Site Coordinator Signature (athuwrowes A. Kitathewrshe
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Mimmesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P0O0003

DATE: February 5, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER ; Note: Attach Additional Sheets as Necessary

High of minus 15 degrees F., sunny, no precipitation, winds out of the
northwest at 20 25 mph.

WORK PERFORMED :

The crew on cable tool rig "B" advanced borehole 11-D to a depth of -
approximately 80 feet before quiting for the day.

In conjuction with the AT-2 pump test water levels were taken and recorded at
wells AT-2, 24-S, 6-D, 1l1-S, 6-S, 10-S, 4-D, 17-S, 7-D, 4-PC, 8-S, 5-D, 18-S,
4-1I, and 8-D at the specified intervals.

Water levels and samples were taken from wells AT-1, 5-I, 9-S, 14-D, and

22-S as part of the time series analysis for TCE.

SAMPLING PERFORMED:

Split spoon samples were taken at the specified intervals at borehole 11-D.
Samples were taken from wells AT-1, 5-I, 9-S, 14-D, and 22-S for the TCE time
series analysis being performed.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Due to the extremely cold temperatures and low windchill temperatures
grouting could not ‘be done at 13-D., The extended forecast for Monday is for
temperatures above zero. They should be able to grout then,

Also because of the cold temperatures it took a couple of hours to get cable
tool rig "B" started.

QUALITY CONTROL ACTIVITIES INITYATED:

As part of the TCE time series analysis a duplicate, field blank, and a trip
blank were collected and sent to the lab.

The field notes of both supervising geologists and the technicians taking
water levels as part of the pump test were reviewed for completeness and
accuracy.

Site Coordinator Signature CLzzﬂLmbn;z A.'fﬁumaZJEoufddﬁ;




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota .
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 6, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of minus three degrees F., sunny, no precipitation, winds out of the
northwest at about 10-15 mph.

WORK_PERFORMED:

The AT-2 aquifer pump test reached the minimum 72 hour point and was
terminated at 10:15 a.m. this morning. Following the termination of the test
the measurement of recovery in wells AT-2, 24-S, 6-D, 11-S, 6-S, 10-S, 4-D,
17-s, 7-D, 4-PC, 8-S, 5-D, 18-S, 4-I, and 8-D began. The frequency of
measurements followed the frequency specified in the procedures written. The
measurement of recovery continued until the water levels in wells AT-2, 24-S,
6-D, 11-S, and 6-S recovered to within 80% of their prepumping levels. The
automated recorders were left in place.

The AT-1 aquifer test continues to proceed without any problems. Water
levels were taken and samples collected from wells AT-1, 5-I, 9-S§, 14-D, and
22-S for the time series analysis.

SAMPLING PERFORMED:

Samples were collected from AT-1, 5-I, 9-S, 14-D, and 22-S for the TCE time
series analysis.

FIELD ANATYSIS PERFORMED:

Background and individual HNU readings were taken at wells AT-1, 5-I, 9-8S,
14-D, and 22-S before the start of the sampling process at these wells.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.

QUALTTY CONTROL ACTIVITIES INITIATED:

None. .

Site Coordinator Signature (athersmes A. Kunatlonusihs



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. PO00O3

DATE: February 7, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of five degrees F., sunny, no precipitation, winds out of the north at
about 15-20 mph.

WORK PERFORMED :

Water levels were taken and samples were collected at wells AT-1, 5-I, 9-§,
14-D, and 22-s. .

SAMPLING PERFORMED:

Samples were collected from AT-1, 5-I, 9-S, 14-D, and 22-S for the TCE time
series analysis.

Samples were also collected from wells 1-5 and 2-S.

FIELD ANALYSTS PERFORMED:

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at wells 1-S and 2-5 until
three successive readings yielded equivalent values as specified in the A-E
QCP.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.

QUALITY CONTROL ACTIVITIES INITIATED:

A duplicate, field blank, and trip blank were collected and shipped to the
lab for analysis as part of the TCE time series analysis.

A trip blank accompanied the sampler during collection of samples from wells
1-S and 2-S and will be sent to the lab for analysis.

g

Site Coordinator Signature Cathcticsce A. ?ﬂ&i‘xikndﬁhé&;




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 8, 1988 AUTHOR: Catherine A. Kwiatkowski

WEATHER : Note: Attach Additional Sheets as Necessary

High of ten degrees F., partly cloudy, snow in the morning with an
accumulation of 2.5 inches, winds out of the northwest at about 5-10 mph.

WORK PERFORMED:

The crew on cable tool rig "A" grouted and completed well 13-D.

Cable tool rig "B" advanced borehole 11-D to a depth of 125 feet by- the end
of the day.

Aquifer test AT-1 was terminated this morning. Water levels and a final
round of samples were collected at wells 5-I, 9-S, 14-D, 22-S, and AT-1 for
the time series analysis.

Groundwater samples were collected from wells 13-S, 14-S, and 15-S.
Borehole 23-S was located and staked.

SAMPL.ING PERFORMED :

Samples were collected from AT-1, 5-I, 9-S, 14-D, and 22-S for the TCE time
series analysis.
Groundwater samples were collected from wells 13-S, 14-S, and 15-S.

FIELD ANALYSTIS PERFORMED:

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at wells 13-S, 14-S, and
15-S untill three successive readings yielded equivalent values as specified
in the A-E QCP.

Split spoon samples were collected at the specified intervals at borehole
13-D. : ' .

Background and periodic HNU readings were taken for air quality throughout
the day.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None. %

QUALITY CONTROL ACTIVITIES INITIATED:

As part of the quality control procedures for the groundwater monitoring
activities QA and QC duplicate sample # 3 was collected. Also QC trip blank
# 6 accompanied the samples and QA field blank # 2 was collected. The field
notes of the supervising geologist and the groundwater sampler were reviewed
for completeness and accuracy.

Site Coordinator Signature (ZatAUu;q/ A. fﬁuoax%knu444d




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 9, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER: Note: Attach Additional Sheets as Necessary

A high of minus five degrees F., sunny, no precipitation, winds out of the
northwest at about 10-15 mph,

WORK PERFORMED :

The crew from cable tool rig "A" began cleaning up around some of the drill
sites and began dissassembling the fire hose used during the pump test.
Cable tool rig "B" advanced borehole 11-D to its final depth of 130 feet and
began pulling the drill casing out of the hole. They steam cleaned the
screen and riser pipe to be used for constructing 11-D and began constructing
that well.

The tool used to check wells for plumbness and alignment and the pump to
develop wells was steam cleaned before its use. Well 5-PC was checked for
plumbness and alignment and developed today.

Groundwater samples were collected from wells 1-D, 2-I, 2-D, 3-S, 5-D, and
5-PC. The storm sewer outfalls were located and sampled also.

SAMPLING PERFORMED:

Samples were collected from wells 1-D, 2-I, 2-D, 3-8, 5-D, and 5-PC following
the procedures specified in the A-E QCP. The two storm sewer outfalls were
sampled and labeled as storm sewer outfall north and south.

FIELD ANALYSTS PERFORMED:

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at all wells sampled until
three successive readings yielded equivalent values as specified in the

A-E QCP.

Field pH, coductivity,and temperature measurements were performed on the
water being discharged from well 5-PC as part of the development process
until these measurements agreed to within 10%. Visual observations of the
water being discharged at well 5-PC were made throughout the development
process. After development was complete a sample was collected from 5-PC for
the determination of the nephelometric turbidity of the water and for
photographic purposes.

Background and periodic HNU readings were taken throughout the day for the
determination of air quality.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.



QUALITY CONTROL. ACTIVITIES INITIATED:

QC trip blank number seven accompanied the samplers throughout the day and
was sent to the lab for analysis along with the samples collected during the
day. ) 4

The field notes of the supervising geologist and samplers were reviewed for
completeness and accuracy.

Site Coordinator Signature Catherune A- W

”



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 10, 1988 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

A high of minus seven degrees F., sunny, no precipitation, winds out of the
northwest at about 15-20 mph.

WORK PERFORMED:

The crew from cable tool rig "A" continued to clean up around the drill
sites, packing fire hose from the pump test, and loading up some of‘ their
equipment.

The crew on cable tool rig "B" grouted and completed well 11-D. They began
preparations to move off of that site and mobilize to drill site 23-8.

The plumbness/alignment tool and pump used for well development was steam
cleaned in preparation to develop wells. Wells 1-I and 13-D were checked for
plumbness and alignment and developed today.

Groundwater samples were collected from wells 1-I, 3-I, 3-D, 4-D, 7-S, 12-8,
13-D, 20-S, and 21-8.

SAMPLING PERFORMED:

Samples were collected from wells 1-I, 3-I, 3-D, 4-D, 7-S, 12-S, 13-D, 20-S,
and 21-5 following the procedures specified in the A-E QCP.

FIELD ANALYSTS PERFORMED:

Background and periodic HNU readings were taken throughout the day for the
determination of air quality.

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at all wells sampled until
three successive readings yielded the equivalent values as specified in the
A-E QCP.

Field pH, conductivity, and temperature measurements were performed on the
water being discharged from wells 1-I and 13-D as part of the development
process until these measurements agreed to within 10%. Visual observations
of the water being discharged from wells 1-I and 13-D were made and recorded
throughtout the development process. After development was complete a sample
was collected from 1-1 and 13-D for the determination of the nephelometric
turbidity of the water and for photographic purposes.

PROBLEMS ENGOUNTERED AND CORRECTIVE ACTIONS:

None.



QUALITY CONTROL ACTIVITIES INITIATED:

As part of the quality control procedures for the groundwater monitoring
activities QA and QC field blanks number 3 were collected and sent to the
appropriate labs. Trip blank number eight accompanied the sampler throughout
the day and was also sent to the lab for analysis.

The field notes of the supervising geologist and samplers were reviewed for
completeness and accuracy.

Site Coordinator Signature (thhom;u/ A.fianuuuhnouQL

g



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015. Mod. No. P0O0003

DATE: February 11, 1988 AUTHOR: Ronald H. Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

A high of minus five degrees F., sunny, no preciptatoin, winds out the
northwest at about 5-10 mph.

WORK PERFORMED:

The crew from cable tool rig "A" continued to clean up around the drill
sites, and loading up additational equipment into their semi trailer.
Cable tool rig "B" crew steam cleaned drilling materials for 23-S and then
moblized to the off base drill site 23-S. The crew drilled to a depth of 8
feet.

Ground water samples were collected from wells 16-S and 19-S.

The work zones were delinated at the 23-S drill site.

SAMPLING PERFORMED:

Samples were collected from wells 16-S and 19-S following the procedures
specified in the A-E QCP.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken throughout the day for the
determination of air quality.

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at all wells sampled until

three successive readings yielded the equivalent values as specified in the
A-E QCP.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.

QUALITY CONTROL ACTIVITIES INTTTIATED:

As part of the q;ality control procedures for the ground water monitoring
activities a QC field blank was collected and sent to the appropriate lab.

The field notes of the supervising geologist and sampler were reviewed for
completeness and accuracy.

Site Coordinator Signature M /f/ dy\é«
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT., Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 12, 1988 AUTHOR: Ronald H. Vaughn

WEATHER : Note: Attach Additional Sheets as Necessary

A high of ten degrees F., sunny, no precipitation, winds out of the northwest
at about 10-15 mph.

WORK PERFORMED:

The crew from cable tool rig “B" &rilled to a depth of 42 feet.
SAMPLING PERFORMED:

Soil samples were collected as specified in the A-E QCP.

FIELD ANATLYSIS PERFORMED:

Background and periodic HNU readings were taken throughtout the day for the
determination of air quality.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.

QUALITY CONTROL ACTIVITIES JNITIATED:

The field notes of the supervising geologist were reviewed for completeness
and accuracy. ’

Site Coordinator Signature M / @4\

rd
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A-E DATILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 15, 1988 AUTHOR: Ronald H. Vaughn
WEATHER: Note: Attach Additional Sheets as Necessary

A high of fifteen degrees F., partly sunny, no precipitation, winds out of
the west at about 5-10 mph.

WORK PERFORMED :

Cable tool rig "B" crew added the filter pack, installed the steam cleaned
screen and pipe. They ordered cement and grouted the 23-S well. The. crew
cleaned up at the site , loaded up their materials and moblized back to the
office trailer area.

Groundwater samples were collected from 1-PC.

SAMPLING PERFORMED :

Water samples were collected from well 1-PC following the procedures specifed
in the A-E QCP.

FIELD ANALYSTS PERFORMED:
Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at the well sampled until

three successive readings yielded the equivalent value as specified in the
A-E QCP.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.

QUALITY CONTROL. AUTIVITIES TINITTATED:

As part of the quality control procedures for the groundwater monitoring
activities QA and QC field blanks number 4 were collected and sent to the
appropriate labs, Trip blank number 10 accompanied the samplers throughout
the day and was sent to the lab for analysis.

The field notes of the supervising geologist and samplers were reviewed for
completeness and accuracy.

Site Coordinator Signature M //, /a;}%\«
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 16, 1988 AUTHOR: Ronald H. Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

A high of thirty degrees F., partly sunny, no precipitation, winds out of the
northwest at about 5-10 mph.

WORK _PERFORMED:

Cable tool rig "B" crew steam cleaned developement pump and pipe before and
after developing 11-D. The pump was then installed into well 23-S to be
developed on 2/17/88. The 23-S well was then secured.

The crew cleaned up office trailer site, loaded up thier materials, and
hooked up thier trailer. One of the crew drove the drill rig "B" back to
Wausau, WI. Another crew member drove a small flatbed and office trailer back
to Milwaukee, WI. The crew boss flagged the wells and placed well caps and
plugs on the remaining wells. Left site to go to the hardware store to get
materials.

Groundwater samples were collected from wells 2-PC, 3-PC, 4-PC, 7-D, and
11-D. All groundwater sampling materials were cleaned as specified in the A-E
QCP before sampling at each well.

SAMPLING PERFORMED:

Water samples were collected from wells 2-PC, 3-PC, 4-PC, 7-D, and 11-D
following the procedures specified in the A-E QCP.

FIELD ANATLYSTS PERFORMED:

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at the wells sampled until

three successive readings yielded the equivalent value as specified in the
A-E QCP.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.

QUALITY CONTROL‘hCTIVITIES INITTIATED:

As part of the quality control procedures for the groundwater monitoring
activities a QC Trip blank number 11 accompanied the samplers throughout the

day and was sent to the appropiate lab.
Field notes of the samplers were reviewed for completeness and accuracy.

Site Coordinator Signature M /d %7*4-
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P0O0003

DATE: February 17, 1988 AUTHOR: Ronald H. Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

A high of thirtysik degrees F., sunny, no precipitation, winds out of
southwest at about 5-15 mph.

WORK _PERFORMED :

The last remaining Layne employee finished installing well caps and plugs. He
also developed well 23-S and checked for well plumness and alignment. He
picked up plastic tubing in the park. A water sample was collected from 23-S
for determination of turbidity measurement and photographic proposes.
Groundwater samples were collected from wells 8-D, 9-D, 10-D, and 23-S. all
groundwater sampling materials were cleaned as specified in the A-E QCP
before sampling at each well. Testing equipment was calibrated thoughout the
day.

SAMPLING PERFORMED:

Water samples were collected from wells 8-D, 9-D, 10-D, and 23-S following
the procedures specified in the A-E QCP.

A water sample was taken from well 23-S for a turb1d1ty measurement and
photograph.

FIEID ANALYSIS PERFORMED:

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at the wells sampled until
three successive readings yielded the equivalent value as specified in the
A-E QCP. :

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Had trouble placing the purging pump down the new 3" wells. Alteration to the
steel cable assembly where it attaches to the pump allowed the pump to pass
freely down the well.

Well 10-D would not recover as fast as the pump rate (10 gal/min.) resulting
having to shut off the pump to allow the well recover.
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QUALITY CONTROL ACTIVITIES INITIATED:

As part of the quality control procedures for the groundwater monitoring
activites QC and QA duplicates number 5, QC and QA field blanks number 5 were
collected and sent to the appropriate labs. Trip blank number 12 accompanied
the samplers thoughout the day and was also sent to the lab for analysis.
Field notes of the samplers and chain of custody forms were reviewed for
completeness and accuracy.

Site Coordinator Signature M / 4/4’4’4*

T



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minmesota
RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003

DATE: February 18, 1988 AUTHOR: Ronald H. Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

A high of forty degrees F., sunny, no precipitation, winds out of the
southwest at about 5-15 mph.

WORK PERFORMED :

Groundwater samples were collected from wells 12-D, FMC-33, AT-1, and AT-2.
All groundwater sampling materials were cleaned as specified in the A-E QCP
before sampling at each well. Testing equipment was calibrated throuthout the
day. Packed up materials in the office trailer

SAMPLING PERFORMED:

Water samples were collected from wells 12-D, FMC-33, AT-1, and AT-2
following the procedures specified in the A-E QCP.

FIELD ANALYSTS PERFORMED:

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at the wells sampled until
three successive readings yielded the equivalent value as specified in the
A-E QCP.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Well FMC-33 has a restriction in the well casing several feet below the
static water level this resulted in having to shut the pump off several times
in order to allow the well to recover.

QUALITY CONTROL ACTIVITIES INTTIATED:

As part of the quality control procedures for the groundwater monitoring
activites a Trip blank number 13 accompanied the samplers throughout the day
and was sent to the lab for analysis.

Field notes of the samplers and chain of custody forms were reviewed for
completeness and accuracy. :

Site Coordinator Signature M / /%\




A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota

RMT, Inc. Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P00003
DATE: February 19, 1988 AUTHOR: Romnald H. Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

A high of thirtysix degrees F., sunny, some light snow, winds out of the
southwest at about 10-15 mph.

WORK PERFORMED:

A round of water levels was recorded from all 52 wells. Trash was picked up
from all drill sites. Labled all new wells with a yellow paint stick.
Returned the rental generator to Central Rental. Notified the following
people:

Jerry Peavo from Hilltop Trailer Sales to pick up the office trailer on
2/26/88. The damaged steps were disscussed and Layne Northwest’s address was
given to Hilltop Trajler Sales.

Bill Gould from Collins Electric Co. to disconnect the electricity on
2/26/88.

Northwestern Bell to disconnect phone service also on 2/26/88.

Horizontal distances from AT-2 to 4-D, 6-D, 7-D, 5-S, 10-S, 11-S, 17-S, 24-S
were measured.

In-situ hydraulic conductivity tests were preformed on wells 1-I, 4-I, 5-PC,
10-D, and 23-S.

Continued packing of the RMT office trailer.

SAMPLING PERFORMED:
None.

FIEID ANALYSIS PERFORMED:

a

None. :
PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None

QUALITY CONTROL _ACTIVITIES INTTTIATED:

Field notes of the In-situ hydraulic conductivity tests were reviewed for
completeness and accuracy.

Site Coordinator Signature / Z/gpén
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APPENDIX B

BOREHOLE LOGS AND WELL CONSTRUCTION DIAGRAMS
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DEPTH (ft)
0-5
5-40
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41-85

BOREHOLE LOG WELL AT-2
CABLE-TOOL CUTTINGS
DESCRIPTION
Black organic top soil
Brown fine to coarse sand and rounded gravel
Sand & gravel; lg. gravel & cobbles (40'-41")

Brown sandy silty clay with little to some gravel

S.W.L. 22' 3:30 PM. 12-21-87
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l 0BSc —ION WELL INSTALLATION DIAGRAR ) wELL No. 15-S
Site ™C Date: 1/8/86 § )
By: bergerson-Caswell Project No.: eg_on T

\ / Protective Casing  Guard Pests

'r 1 :/Tyuemgﬁtedyes No. 1
Diameter_g" Locked yoc Type
it
3‘

Length_ &' xeyf 10t =19
Plug

Type "Vented

Pipe

Type_n "Schecule

0.0.2_s/g™Manufacturerm & §»
1.0.__ 2 " .
" Lenctn per sec._21Nc.of Sec.

_Cement-Gentonite Graout

'Y

§. : Mix_6 Cement_% Bentonite
: Cement§0Q0s. +Bentonite S50 1bs.
. - 35 : ) water_42 gals.
' : ) Jotal quantity gals. 42
i Manufacturers Portiand &
. National
’ Joints

— = Tnreaced Flush No T & C

: 4t 1 2‘< . Teflon taped_No
5 ]

Marwfactures

Seal

Powoer/=elless Cuant. 5  cal
Hycratec_ 10 gal.,Time & h-

15"

Screen

10!
C.L2_35/8Ns. Sleus/ft,

.\ 1.8, 2" Schecule Wire Wc

Length pes sec. 10 he.of sec.

Marmufactuse: intncan
' V - - \ .

—

—

- Tyse__S.S. Slot Size_010
]

Bl

S.oask

Type_ Tap Llizies E0

E | SouUTCE_Lmavia~ze Camd § ¢
8" :l Volume M =aec ga..

Notes: Water Sousce D1m ©

N :.--—ar.: Type

ol i VNia

Z
)
w




Site

0B, AVATION WELL INSTALLATION DIAGRs. J
Fre Date:

2/6/86

e 1
WELL NO. 17-s

- - - Project No.:

tatic Water Level 23'

/

Protective Casing  GCua

-]
v—

1—_-4‘/

Typéteelvented ves g, 3

Diameter_ 6" Locked_ves Type
Length_ §' wey#

Plug

Type vented

Pipe

TypeGalviSchedule 40
8.D._2 5/8"manufactureri.S.
I.DC 2 n

Lengtn per sec._21'Nc.of Sec

Cement-Bentonite Grout

L

AN

Mix 7 Cement % Ber’ ite
Eemeﬂ‘7001us.4»sentmn R
Wates kO 40 _qals. -
Total quantity gais.
Manufacturess_Postland-Na%ic

Joints

Threaoed Flush No 7 & C
Teflon tapec NG

Al
L. Manufasturer
—_—— o Sesl
- Powoer/Cellezs Cuart, %
1. hyoratec_1C __ gal.,Time_<
1
18 — Screen
1o - .
et Tyoe_S.S5.  Sizt Size .8
- C.0. 2 _5/BNc. Siots/fz.
- .\ 1.0.2"__Scheoule Wire vor
_:J Lencth oer ses. 12" Ne.of st
Manufactures Jommso~
—Y . N
C.oazk i
Type Zav Tizise £
g ‘ Sousce_fMesicze- S S
71 Valume S ooe TEae
Notes: Wates Scusge SN Hvizamt s
Tyoe

I -



0B. AVATION WELL INSTALLATION DIACRa.d

Site  cm-

Date: 2/6/86

wELL NO, 18-S
S a————

By: Bergerson-Caswell, 1

Project No.:

y

v

B =

Protective Casing Guard Posts

/Tyne:;ggv:nted yee MNo. =
Diameter_gen Locked o Type_

3 Length et eyl
1 .
L . flug
AP et~ NP A A el vt
,‘ . Type . __Vented
3|
. Pt
. Static Water Level 25' .08
‘ Typeayy, "Schedule_ gn
- 0.0._»o c/8'Manufacturery ¢«
\ I'D'A—-——“
e Length per sec.21' Nc.of Sez._
o Cement-Bentonite Grout
l - Mix__ &  Cement: Bentonite_
\ - Cemente0D 1bs.+Bentonite 50 1o
3 Water 500 oals.
Total gquantity gals.
Manufacturers_Bosslang-Nasior
I Joints
< Threaoced Flush_nc ~ t
L' “; Tefion taped_ ng
_7_.._._. Manufactures
. —— m— Seal
l - Powcesz/%ellets Suant._ % o
: - hygrated_1C gal.,Time_o »
: 15! ’
‘ w» Screen
i 10\ -
_— Type &-zimiaeSlot Size_ 01°
I - C.C.z z/8 Noo Slezs/ft.
] I.0. 3 Schecule Wiee we
) - Lengtn pe: sec. 12! Ne.of sec
: o FanufasIures  Sammcan
' L, _ SIurer
S.oazk
— Type_Sau “1aiee £37
SOUTTE Laceieas 2zas t m=a.
Voiume o -2  gac.
Notes: Water Source oM kye—p-ae Dle=
l Tyoe
Volo~e



RMT
Weil Diagran
r-17 (R 11-85)

WELL SCREEN

——E£LE

eoszer mxes MIRO P

VELL ¥O. _Mbu - 22 S

DATE INSTALLED

1)

[Z~1-87

CASING DETAILS

A) TYPE OF PIPE:

BLOCK 1RoNY

40
B) TYPE OF PIPE JOINTS; €s -TeFwd

ﬂ -
"IM, D (W/TAPE? )i . - N
C) WAS SOLVENT USED?

D) TYPE OF WELL SCREEN:

STAINLESS ] TEFEON;OTHER-

] s
E) WVELL SCREEN SLOT SIZE _ ., O ‘O

£) PIPEDIA: Ip 1N 2. op . _Z_%."

G) INSTALLED PROTECTOR PIPE W/LOCK? XEs J» w0
PROTECTOR PIPE DIA. LS 1. &), DD,

’ g

PIPE SCHEDULE

2)

A (ro.co 83716
" CROUND SURZ, )
ILLV. 836.5 . "
’ CROUND SURFACE
FT.
SENTORTITE )
RELLETS/CRANGIRRFPONDER
. Q rT.
BACKFILL MATERIAL 8
¥ P\
T éW""’/ ] 1
& 3°B TOANT 3
= ‘7,4!/345 CeugnT :
é BACKFILL HETHOD poRMILE
« | e1pE TREMIE/AUGER TREMIE [ I¥.
3| omavirr FrLLED b .
§ i K 47
BENTORTEE
PELLSES/CRANIARABONDER"
p
Benoude Seal ke e,
?
16
SILICA SAND '
FT.
FILTER PACK |
MATERIAL ani0 20 r.
MED, mﬂa@ =1 b
“RED ELINT * 50588] :
gl 7.5 BAws. @1001b; daniP
Ez’: Ej%ﬂ‘ Y~ rn"‘")
3% wzLL BorTonN : o
_!. ELEY. 201.5 357 .
- FEST .
TERLTATEREAL
| e——— FT.
BAEXPILL
IERLAL .
— 1.

3)

WELL DEVELOPHENT e
A) HETHOD

BAILING,}FURFING, SURGING, JCONPRESSED AIR

OTHER —_

(NOTEZ ADDITIONAL COMNENTS BELOW)
B) TIME SPENT FOR DEVELOPHENT? __ o /S OHRS .

C) APPROXIMATE VATER VOLUME:  RENOVED 46034[

ADDED
D) VATER CLARITY BEFORE DEVELOPMENT?
CLEAR, mm!@@
E) VATER CLARITY AFTER DEVELOPNENT?
@SLIGHTL‘ TURBID, TURBID, OPAQUE

= 2.0
F) ODOR? YES onfm NTU
VATER LEVEL SUMMARY

(kes 75/s

A) DEPTH FROM TOP OF CASING AFTER DEVELOPMENT?
) FT. OR DRY

B) OTHER MEASUREMENTS (T.0.C.):

2 paTE/TINE 2~/9-88F /24,80 ) r~ r
. DATE/TINE -
DATE/TINE _ r
aorriomr comentss |2, BAGLS - oFf CL"MEL(T PAACED i THE
ANNMUALAR. CPACE  AUTSIDE of wBLL . :
0% OF BENTONL M3 Abpen’

2 - CenTRALIZERS,.

‘f/::/w



MR T NN SN U aE - W BE MR e

= » BORING NO.: 23-3

RMT LOG OF TEST BORING ShEET i
PROJECT: COE-NIROP PROJECT NO.: 1332.32

LOCATION: Fridley, MN SURFACE ELEVATION: 844 .6

DRILLED BY: Layne-Northwest — Milwaukee

[ O Ereo. 2/11/88 BATE—

compLeTED: 2/ 15/88

CREW CHIEF: Ross Goldbeck | LOGGED BY: MSM | CHECKED BY: BWR/ 3/7/88
,NTESQ&'L':_”NG :ggg\s,m DEPTH VISUAL CLASSIFICATION GENERAL
NG [TVPE] [BLOWS] % (ft.) AND GENERAL OBSERVATIONS CONSV¥FEIbIéTION
" % —{ Dk. brown, SAND, fine to med., some silt, .
1 |grab —| trace of clay (topsoil) . ¥
2
— — o
2 |Grab | | - 3
% 5 _| Brown, SAND, fine, trace of silt =
™
u — L e e e o S I ] — m— ep— m—
6 | -\ Black SAND, fine to med, trace of clay T
"3 {Grab |_| _ —_——— = — - — — = v
4 |Grab . . . -
_ra{f% 10 Brown, SAND, fine to coarse, little fineT alo
v = gravel (alluvium) =~ - A e
> ss | _ T3 Y
6 [~ ~ Tl
E’_ﬁ 15 Brown, SAND, fine to coarse, and fine T v | &
16" — gravel 2
7 | = 3
pr— — °
Ss H
8 - —
. ., eRuTsu=g o f )
20 Brown, SAND, fine to coarse, and fine iy L2
21" _ gravel . g .
9 — - b
10 SS — K
, 25 Brown, SAND, fine to med. T .-
26" Vﬁ" —t ? ? L.
11 — - -
SS | — - :
12 — - . N
3n 7 =] 30 ===lBrown, SAND, fine to med., trace coarse T9 1
13 =] sand <
ss — o ;.
14 — :
. eIl e -— S ) 'E.
367 35°¢ Brown, -SAND, fine tO coarse. T ”
15 -_ ' v,
ss ] ‘2.
16 % T : . =]
: Brown, SAND, fine to coarse. =
T7 41"@ 40 4. .
18 SS :
— EQB @ 43° SRR
. NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: FIRST OCCURENCE:
"Cable tool
DATE/TIME |2/12/88 - 12:40p{2/15/88 9:30a
BOREHOLE DIAMETER: DEPTH
8.0" TO WATER 35! 3

DRILL RIGR,cyrys - Erie

ZOR

DEPTH
TO CAVE IN




m- rroszer mane, Qg - NAROP . \33 .32
Vell Diagram WELL Mo, 235 '

P-17 (R 11-85) DATE tosTALLED _ 2 =~ \S - D \.00pm

1) CASING DETAILS

——dLEV. : ——
A (roc) 8474 -

A) TYPE OF PIPE:
GROUND SURF. .
ny.  844.6 ] DEPTH FROM_ PYC, STAINLESS,, TEFLON, (GTHED._BLACK TRoM
GRQUND SURFACE
: FT. PIPE SCHEDULE L’O
. -
PELLETS/G! R/POVDER B) TYPE OF PIPE JOINTS;
FT.
1 E —_— THREADED (V/TAPE?), OTHER W/Tepian WA
.L ‘-‘i s
BACKFILL ~HATERIAL I C) WAS SOLVENT USED? YES o
evT RV T W q [
efm T / 1 Hd D) TYPE OF VELL SCREEN:
w 3/ é LENToMI7E q b @ )
- d I PVC, STAINLESS, TEFLON, OTHER
2% & 5’7?‘//’40 st A :'i ' ' " o
FT. § BACKFILL HETHOD q ;g:snou.z E) VELL SCREEN sLot s1zz_ ¢ O 1O
(%] 2 IS .
s | PIBE TREMIE/AUGER TREMIE 4 [ IxN. F) PIPEDIA: IDIN. "2 oD N, 2%
5| Guir e ]k
s K 4.5 G) INSTALLED PROTECTOR PIPE W/LOCK? @on NO
g R 14,9 . . PROTECTOR PIPE DIA. .
-
BENTONITE B 2) WELL DEVELOPMERT
PELLETS /GRANULAR ACOWDER) A) WETHOD
21:6 Fr. —
218 .
SILICA-SAND- OTHER —
-~ _FT. :
I (NOTE ADDITIONAL COMMERTS BELOW)
FILTER PACK - -
MATERIAL 26,5 rr. B). TIME SPENT FOR DEVELOPMENT? ‘Zugﬁ -
- YA T -~ 480
- & D whe C) APPROXIMATE WATER VOLUME:  RENOVED
© ]
Qo N U
5 r. 3z ADDED
‘38
1< [ A— 4 < D) VATER CLARITY BEPORE DEVELOPMENT?
B ELEV. &0 I 0 . .
: < %3: g c:.m.‘nmm,‘ OPAQUE
SEAL -
1. E) VATER CLARITY AFTER DEVELOPNENT?
riLL m.sucmr TURBID, TURBID, OPAQUE
e NTU=[( (k8 7/s/s8)
. T F) ODOR? -ns—en@ A
o 2 S FT.
—— 3) VATER LEVEL SUMMARY

A) DEPTH FROM TOP OF CASING AFTER DEVELOPMENT?
_— _ FT. OR DRY
B) OTHER MEASUREMENTS {T.0.C.):
parz/rse 3) QI3OMA 2-15-9R n

DATE/TINE

DATE/TINE

9= o} % RV 3-2Z-89 - - .

thmtiono W}f[?/oagg )



f

S moszer e N IROP w0, '\'332.5‘2-
RMT v, MW-245

Well Dlagraam
P17 (R 11-85) oAtz nstatee |2~ 137
.A__‘,;m. ‘ A 7 1) CASING DETAILS
‘ {r.0.c.) 835.3> A) TYPE OF PIPE:
GROUND SURE, . \
nw. 5346 e phos_ rresonasss,reson, T BUACK, 1RAN
GROUND SURFACE
— . PIPE SCHEDULEL
' B) TYPE OF PIPE JOINTS; . -
FT. S < (¥
‘Q‘ COUPLINGS, | THREADED (W ,\LEKHEK"-EF
C) WAS SOLVENT USED? ¥56~0R[FO
3 D) TYPE OF VELL SCREEN:
w 4
E ' R¥E ,TSTAINLESS, “PEPLOHy—OFHEZR
b | .- W
21 . 5 ElY BOREHOLE E) weLL screen stot size Q1O
b3 P ':', ':Z DIA.“ 2 1 1y Y]
o | Qe Tnenichrves 5 [ AD" F) PIPEDIA: IDIN. & _ OD m.Mg
AT 1T bet! £ k2
g 2K 4 G) INSTALLED PROTECTOR PIPE W/LoCK? [YEd-ch-we
2 v _'_ FT. PROTECTOR PIPE nu.é_{i_ Ix.
: - tm—
BENTONITE 2) WELL DEVELOPMENT
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Sreet 1 of 4

LOG OF SUBSURFACE DATA

Waoter Level Cbservations

W.L_ 27' @ Whila h—-’71{ng
W.L. e

-’

Soring Initicted
Boring Compieted
Type of Boring _Muf Baczen
Drilled by D =ciziges

Client Fre Project No, _85-20 Date _fen. 5, 1986
. A . P
l Project .2ff-Site Monitczing elle Surface Elevation Y Boring No. __"-°
. ' MN.
Location fFridley,
i SOIL DESCRIPTION FIELD | LABORATORY |
TESTING DATA TESTING DATA
== Color, Texture, IGeologic |Biows |Blows | Blows| Total | | '
I &= Consistency, Drilling Materia! jlst | 2nd Jrd |;Blow | Gest | Sest | Qu | DD | MC
2 | Notes, Remarks 16" 6 6" YCount psf | psf | psf | pef | %
=T
1 - ]
- a =
l 5_] Yellowish Brown Med. Sand (SP) | 22 25 34 B1 =
J Trace Silt - | | ’ |
- - p—i
1! i by
g - b~
_ 10 o Eroun Sanc, Trace Gravel L] 18 18 18 56 -
l - - P‘;
1. : 3
18 Brown Sanc, Trace Gravel bt 10 12 16 38 =
- = "'!
1| : :
) -
] - N
I o0 Brown Sand, Trace Gravel | 8 15 15 38 ,..:
- - '-‘l
- - =
) i H
4 | L
2 _ Ezoun Sanc, Trace Gravel a] 8 1% 3 -
1 '
L | - j
l 3 Ecown Sanc, Trace Gravel - S 3 B 1€ =
3 '
. < 1 -
l 337 srour Senc, Trace Goavel Ml s € 10 21 L



) ) SheetZof.A

LOG OF SUBSURFACE DATA

Client 8 Project No. _as.on Date e c -
prO}QC? Off-Site monituring Wells Surfcce E‘evc“on N& 'Boring NO. .
RIP FIELD ‘ LABORATORY
SOIL DESCRIPTION TESTING DATA |  TESTING DATA
> ‘ loqic |Biows |Blows | Blows| Total | 1 \
%.: (C;.zfsri'sI:r:c’:;r,ebrilling (hsdec?eor?c;? ist | 2nd | 3rd |iBlow | Gest | Sest | Su | DD | MC
S |Notes, Remarks %5" 6" 6" YCounv psf | psf | psf | pcf | %
u - - . N . ) >
440d Gray Fine Sand Trace Grvl (5P) b 15 18 18 51
-y -
i ) Gray Fine-Coarse Sand | (SP) :_29 1 e 20 | 68
45 Trace Gravel a
50: Gray Fine-Coarse Sand, (s*) 4 20 17 17 54
Trace Gravel |
ge Gray-Broun Silty Clay, (CLy 20 23] 30 7%
i Trace Fine Sand n
BC o Gray-Eroun Sangy Clay (CL-SC) 20' 30 &0 80
- Trace Gravel -
e Gray-Erown Silty Clay (cm) 1] 1e | 28 |32 | s
7 | N cpamueey s 26 | 28 ze
Water Level Observctions Soring lIniticted
Boring Completed
W.L. e g .
Type of Boring
W.L. 2

Drilled by




N WS SN NS BN S Ny mue

)Sneet Jof &

LOG OF SUBSURFACE DATA

N

Client FrC Project No, _____85-20 Dote _fs&, &, 1996
Project _Off-Site Monitoring uells Surtace Elevation __ M Boring No. -2
LOCO“OH Fridiey, ™\.
SOIL DESCRIPTION FIELD | LABORATORY
TESTING DATA TESTING DATA
== Color, Texture, Geologic |Blows |Biows | Biows| Total | s l q I
o= Consistency , Drilling Material %1? 2nd | 3rd j;Blow |Gest | Sest | Qu | DD | MC
S | Notes, Remarks 6 6 6" PCounn psf | psf | osf | pef | %
e .
- -
75 o Brown-Gray Silt _ (M) d 25 35 42 102
s," Gray-Brown Fine Sand | {SNW-5C) [ 22 35 3 | 100
“ Trace Gravel & Clay ’ o
e=:- Gray-Brown Fine Sang , Trach (5%SC) [| 60 | 80 80 220
- Gravel & Clay | '
- —
o -
i Gray-Brown Fine Sand, Tracej{SM-SC) 1J 20 27 25 73
E:avel_& Ciay ||
O e cay-Erown Fine Sand, Trace | (SM-5C) }d 6O, B0 80 180
Gravel & llay - 7
- -
100 Gray-Brown Fine Sand, Tr3ce (SM-Slp= 25 &0 80 125
. Gravel & Clay -
- 0S ’ Time Spmd, Liskie 3:1: t Z-aye) f55.Sm) [ 2z 5. £z S
Water Level QObservations Boring lIniticted
Boring Completed
WL ¢ T gof Borin
“J.L' - ype g

e Drilled by




' / ) . _) Sheet 4 of 4
LOG OF SUBSURFACE DATA

Client "™ Project No. ____85-20 Dote _=en, s, 1or
Project _Dsf.Site Nontvazing uelle Surtace Elevation _M____ Boring No. 12

FIELD \ LABORATORY W
SOIL DESCRIPTION TESTING DATA TESTING DATA
= Color, Texture, Geologic |Biows |Biows | Blows| Total | i ] |
%% Consistency, Drilling Material L Ist | 2nd | 3rd |Biow | dest |Sest | Qu | DD | MC
S |Notes, Remarks 16" 6" 6" YCount pst | psf | ost | pcf | %
J L] T -
. o
11&-. Fine 5and, Trace Gravel, | (SP-SM) 22 15 15 52 :
d Trace Silt : |

- ————

115 = Fine Sand, Trace Gravel, (5R-5m)
- Trace Silt

1] €5 ..} 100 .} 2N

1
| BaN A SN S N R I R A R

~ -’ “ {
20— w:aa.ne:ed Dolomite Yellow 8 53 B0 200 345
- ‘M S
4E.0. Boring r
4 |
| i
- o
. |
- i
- B
. » )
Water Level Opservations Boring Initioted
oring Completed
| W.L. %4 ‘Br egof Bof'ng
1 {
i W.L. 2 yP

l, Drifled by



70
l O __XVATION WELL INSTALLATION DIAG.;? WELL NO.
Site (s Date: /18/886 ——

l By: Rprmorcan_"ag e T~ pr’OJeCt NO. H

///’, Protective Casing Guard D¢
A 1

/) — TypeS:pdiented _yes No._2
. Diameter E" Lockedyes Tyr

Length F' Key#

Plug

Type Vented

Pipe

c.o. "Manufacturer || <
I.0, ¢® "
N . ——

"Length per sez. 18Wo.of Se

l ‘ TypeGa1ySchedule_ 40

-~ Cement-Bentonize Grout

Mix =n Cement « Bentonit

' Cemengnarlbs. +Bentonite 1ne
, : Waterznn  gals.
11 : Total guantity gals.
Manuf a:turex_‘s Drosipmd-Nas:
Joints
- Threaded Flush__ae T 2 =
o : 1 )< Tefilon taped oa
r'S

\

_7_____ Marwfactures

— e Seal

- Powgez/Sellets Juant._ 2
Hydzatec_ ¢ )

18! - Screen

p—t Type_c =, Slot Size _m
... Nc. Siots/f:.

ya

I.0._gn  Scheoule yri-e un
© Length pes sec.-~! Ne.of s
4 ] ' Fanufacturer teomea-

C.Bazk

.lyue Tar: Tlales rwe

L qon I Source. . . ': e
| 7 l Valume E:': ~ gil.
e S1.m :

e



l . ) v ' ) Sheet 1 of &

' LOG OF SUBSURFACE DATA
Client £ . Project No. __8s-20 Date Ffex, 17, toss
Project Off-Site Momitering wells Surtace Elevation M Boring No. 80
Location Fridley, ™.

‘ FIELD | LABORATORY
i SOIL DESCRIPTION | 1gsTING DATA TESTING DATA
=i Color, Texture, IGeologic Biows |Biows | Blows Total |
%%Consistency,Drilling Material | Ist 2nd 3rd fBlow}qest Sest | Qu ! DD | MC
& INotes, Remarks 6" 6" 6" pCount psf | psf | psf | pef | %

-

a
1
1

1

1

L Lt Brown Sand Med. to | (SP)

10 .ZD 22 52
Coarse

11 1 1.1

9 Cone gErown Sand Medium {5P)

1
R

10 10 27-

M S 0NN AN M) BN AN SR A |

|

T 1

- Lt Brown Fine Sand | (SP)

T I 11
1

1
|

Eroun Silty Sand {5=-5m)
Tc of Gravels

15 18 38

1
1
T I

ZE.j Fine Erouwn Silty Sand | (SM)

L1 1 1.1
T

1
T

O ot Fime Brown Sand (s2-5M) = 5 3 5 W3 [

I | Tine Scoum Sanz i S .

3

s anm T

Water Level Observations Boring lInitioted 21e=s
2/18/8%

m o

W.L 23 @ Vhile Drilling Boring Completed
W.L' . Type of Boring Mu2 Peczz:
- ¢ Drifled by _Dar T-izienn

"
A |
11
[+ 4]
L SR



roject nff:Site Sonirocing uelds

Fridley, M\,

Project No.
Surface Elevation

)

LOG OF SUBSURFACE DATA

Sneet 2 of 4

g5-20

Date

Fet, 17

Boring No. o=

1QRE

Location
FIELD * LABORATORY
SOIL DESCRIPTION TESTING DATA TESTING DATA
= =} Color, Texture, |Geologic Biows Biows | Blows _Total[I
== Consistency, Drilling Material 12: 2Qd 3£d :Blow ‘Qest Sest | Qu DD | MC
S |Notes, Remarks 6 6 6" YCounu psf | pst | pst | pcf | %
o SH
40 Fime Broun Sand (5p-Sm) L4 10 12 12 3
&5 o Fine Sand - Broun (SP) 4 8 12_ _18 38
50 - Finme Eroun Sand (5P) 4 12 15 21 46
- -
- -
] _: fine Erown Sand (5P) : 18 17 3 E3
60 fine Erown Sand-Trace {sP) L] 10 18 21 S0
B Gravel =
L:S - Fine Eroun Sand - Trace {sP) - 13 25 21 g2
- Gravel -
o | Time Ecowr Senc-Traze Gravel | (S9) ]2 28 13 KA

Woter Level Coservations

w.L.
Ww.L.

e

A

-

Boring Initicted
Boring Completed
Type of Boring
, Drilled by




) - Sneet )‘ 4

LOG OF SUBSURFACE DATA

nt e Project No. ___85.20 Date _Ffex, 17, vo8e
rojec1 pfFf-Site Monitoring wells Surface Elevation NA BOrinQ No. 8-0
Locc?‘on Fridley, M.
SOIL DESCRIPTION FIELD LABORATORY
. TESTING DATA TESTING DATA
==} Color, Texture, " |Geologic |Blows |Blows |Blows| Total | ‘
=S| Consistency, Drilling Materigl | Ist | 2nd } 3rd |;Blow | Qest {Sest | Qu | DD | MmC
S | Notes, Remarks ) 6" 6 6" YCounti psf | psf | psf | pef | %
- = o ' o b -
- - aml
- = ﬂ
75 ot Fine Brown Sand (sP) b 32 54 32 118 -
4 = TJ
80 == Fime to Mec. Brown Sand] (SP) - 14 . | 20 20 54 _ --:
- Trace Gravel " f |
i . L
-y — j
BS :. Fine-Coarse Brown Sang (sw) : 10 12 11 i3 &
Trace Gravel !
a B
- a B
- = '.-{
50 = Fime-Medium Brown Sand (5P) L) 13 18 25 5 =
. a -
- ot i-‘:
05 o Fine-Mec. Brown Sang (5°) Ly 15 18 23 57 o
100_] Fine-Mec. Brown Sand () [] 1s | 23 | 82 B
- - i-‘
108 ’ Fimsolozres Zooue Sa~d 2 Teol | fEUD 1s 2e bk i3 4 )
Water Level Observations Soring Initicted
' ring Completed
W.L. @ Boring Comp
WL e Type of Soring
h Orilled by



) . Sneet & of 4

)
LOG OF SUBSURFACE DATA

Aent __FIC Project No. ____85-20 Dote _Fes. 2. - _
roject _neroSite Manitecins welie Surface Elevation _x: - Boring No. _cn__
Location Fridley, M\,
' FIELD | LABORATORY
SOIL DESCRIPTION =
TESTING DATA |  TESTING DaTA
==} Color, Texture, Geologic |Blows |Blows | Blows| Total | '
. S Consistency, Driliing Material }ist | 2nd | 3rd |;Blow | Gest |Sest | Qu | DD | MC
& |Notes, Remarks 6 6" 6" YCount psf | pst | psf | pct | %
< =
l 118 Fine-Meg. Brown Sand (sp) 1 23 25 19 87
T Trace Gravel )
ﬁ
i i
- -
11 St Erown Sand, Little Gravep (SW) jd 33 28 18 80
I ;
- -
l 120 Fine Brown Sand () ] 2 |2 | 8
1| :
] -
l 28 | Sandy Gravel Ezoun (cw) |] 20 | 25 31 | a0
- -
P |- 1
130 Dolomite L} 25 2 2% | 75
I :
J ———
l - —
e :
‘ 133 Praizie Du Chein Delomiie -
R 4 Besrock L
! .0. Boring -
P | i
: Wcter Level Onservations Boring lnitigted
‘ Bori iplete
l' WL e tdoring Completed

Type of Boring
Drilled by

W.L. @
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I 0. _RVATION WELL INSTALLATION DIAGK ) WELL NO, 8-D
Site Com Date: 54 1pe
By: Bergerson-Caswell, Inc. Project No.:

l / / Protective Casing Guard Oose

1
/ E/Typeﬁteellenteo ves No, 3
l Diameter E" Locked ves Type_

Length B' heyd

L lug
- e S s oS e e LS L
/‘ ) Type ) Vented

3'

b

- - Pipe

Type_Galy' ¥Schedule 40
c.0. "Manufacturer U,5.
1.0, " "

Length per sec. 18 Nc.of Se:.

Cement-Bentonite Crout

Mix S5 __Cement 1 Bentonite
Cmn‘S_SjCLns.ouenmmte 100
Water 330 gals,.

Total quantity gals.

Manufacturers Postland-Natior

' Joints

V Threaded Flush _nz 7 & ¢
2! / )J Teflon taped_ ne
— < Manufactures_

Pougesr/Peliets Cuant., 2 ¢
Hyczated &  gal,,Time s n

18!
Screen

Tyoe_S.8.  Siot Size it

Cla_____ Moo S ots/ e,
‘\ .0 L" 5:'1enule ‘e o
' Length pes sez. 10! Na.nf sa

|3 I DN B B

\ Fanufeciusesr_Jgmeea- -

T.oeck

Type  fau Tlai=e £70
] 19" SQU ce Lme=? ca~ -.and L Nes
| olume 7 oo  gal.
Netes: Wates Sousce FMC Wvorans ’ Sl
Tvoe

— - PO .- -




- W AN R ay AN B S B am

Bucyrus-Erie ZOR

DEPTH
TO CAVE IN

WC BORING NO.: [0-D
RMT LOG OF TEST BORING T ErE——
PROJECT: (COE-NIROP PROJECT NO.: 1332.32
LOCATION: Fridley, MN _ SURFACE ELEVATI_O& 832.1'
DRILLED BY: Layne Northwest-Milwaukee: | 2fi8ren: 128 COMPLETED: 2-2-88
CREW CHIEF: Ross Goldbeck |LOGGED BY: R. Vaughn CHECKED BY: BWR/9 Mar. 88
,NT;:,',‘A"L”"G—:,‘%%W Di(iflt")m VISUAL CLASSIFICATION GENERAL
NO. [TVPE | [BLOWS] % " AND GENERAL OBSERVATIONS CONSTRUCTION
0 _|Dark brown, SANDY TOR SOIL,
1.5 —| vegetative matter, trace of fill material “ ! \
1 ’ -- -- —| (brick, metal and glass). _;!‘-; Con
i 3
b - ‘ SH i
Gra 5 Dark brown, SAND, fine to coarse, trace 4 ;': ii‘l‘f
7 —| fine gravel. l‘ 7-"“
6.5' [Z - ! g
N e i L
2 |Grab | — it i
7 10 Dark brown, SAND, fine to coarse, trace --i{ !,' -:
¢ —{ fine gravel. Y i :’
11.5 — ‘ j
3 — | - - - e 1w Il
55 ] 5 ;E bif|!
% | 5w== Grey brown, SAND, med to coarse. TR 'I,
— A= 14
16.5 - R RAR
4 ] - - - . l
| Wlwl &
SS - RO N
Grey brown, SAND, med to coarse, trace _| = ;
2C . . -~ o. 3
7 ] of fine gravel. 7 |
2 :
21.5 - - —_ sl %
| - o
55 - 25 Grey brown, SAND, med to coarse,:trace - 4 5 v
% —| of fine gravel. @ g S
il
6 |26.5] —- - -1 3 i
1 -1- - - - —— = — /v & i
ss [ - _ A
B 30 Lt. grey brown, SAND, fine to med. + 4 e :’
—{ poorhigh graded } e
i Py
7 (315 —- | —- ] ,\f W
SS .35 . 4 i
7 Lt. grey brown, SAND, fine to med. ,:_g f
36 E'///A = poorhigh graded ;’;‘ I
¢ — u g [ ’
8 {ss [ | — | - ~ i i
| - i | !
4Q . " &
41.5 Lt. grey brown, SAND, fine to med. T o
g9 | ss — ] - ~| poorhigh graded ! c
. NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: FIRST OCCURENCE:
Cable tool rig using a 300 1b ’
split-spoon hammer and a 3"
split-spoon sampler DATE/TIME
BOREHOLE DIAMETER: g" DEPTH
TO WATER
DRILL RIG:
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BORING NO.:  |0-p
RMT LOG OF TEST BORING e —
PROJECT: COE~NIROP PROJECT NO.: 1332 .32
LOCATION: FRIDLEY, MN SURFACE ELEVATION: ————m—n
SAMPLING NOTES
——INTERVAL | DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL RECOVERY WELL
NO. | TYPE | [BLOWS] % ) AND GENERAL OBSERVATIONS CONSTRUCTION
u 7 I f !
- - ! ; o
45 === 1Lt. grey brown, SAND, fine to med. T !
46.5" —| little silt. i o
10 - L
T - _— il
58 _ i
5150 50 Brown, SAND, fine, some coarse sand, "]n! i
: ' =1 trace of silt. ,f-\v .
¥ ~ ;
SS — | -- | , :
— (till) (‘,
i
56 5:% - 55. _| Brown, SAND, med. some clay and T u ll
. a . _| gravel, trace of silt. ik F I:I
. Pl
2 0 ] ezl
IRy l
61.5 60 _] Brown, SAND, med. some clay and Pa |
= -- _| gravel, trace of silt. M A 'I
©
CERE = N
13 N 7 ~lel s
7 -4 ‘
66.5" 65 I iR
. - - 92 o ||}
14 [ -—- | -- hd e
SS | 9 3 5 .
n 70 | L R
B _| Brown, sand, fine to med. e 2 g w
— ! u '
15 - - — ’ J i / l
SS 75 —1 Brown, SAND, med. to coarse trace of 1 f!
1 cobble. i i
76.5" [,gf t
] — HE 1
1 — == - - :. :
® s [] ~ I !
80 Brown, SAND, med. to coarse, 1 .\‘ _ '
% ’ -~ trace of silt. i '
91.5'_ - *® '. "‘
. .
7 PS5 H-- |- - N \
85 Brown, SAND, coarse. si 8
6.5" — ‘“""n,‘
_ _ - 8
18 SS ™ - . .
90 =i Dark brown, SAND, med to coarse trace __:-15: Lo leg
D1.5" — of fine to coarse gravel, and La Coe
19 SS |-~ _ — little silt 53 -
— —_1 %% ' _-'_v\ = , -
- - .-& :_ % .‘.-.
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EOB at 101"

*Top half of split-spoon sample contained
a petroleum-like odor after allowing
the sample to warm in the office. T

*%*Same odor as above noted in the bottom
half of split-spoon sample.

BORING NO.:  [0-D
RMT LOG OF TEST BORING T
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY,MN SURFACE ELEVATION: ~———-
SAMPLING NOTES
INTERVAL ~ [RCOVERY | “(q)" AND GENERAL OBSEAVATIONS SWELL
NO. [TYPE | [BLOWS] % CONSTRUCTION
96.5 95 Dark brown, SAND, med to coarse trace of .
20 : Tlfine gravel. Y
SS e = -&a
— 8 3_
—_ -5
4100 Lt. brown, SAND, med. to coarse, trace ofl'h . .
101.5 sandstone fragments P
21 -— |- St. Peter Sandstone)

F.on4RA 0 naan
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M" eroster mwzy  CO€ ‘N":C'F/ﬁf’ﬂl & w. 1372.3%
VELL mO, loD
Yell Diagranm - - s
P-17 (R 11-85) arz sty 21 =S¥, 2:2 -5

: " . 1) CASING DETAILS

——FELEV,
A (r.oc) 824,77

A) TYPE OF PIPE:
GROUND SURF. ' :
ELEV. 32,1 DEPTH FRON PVC, STAINLESS, TEFLOK, oTHER __Blece K- stee/
CRQUND SURFACE 4o
FT. PIPL SCHEDULE ¢
SENTONITE '
B B LTS (GRANLAR POVBER o B) TIPE OF PIPE JOINTS;
VA FT.
£ aliz —_— coumncs, (V/TAPE?), OTHER
'y F
BACKFILL TERIAL N :"' L:‘ C) WAS SOLVENT USED? YES OR@
Ce’m-en'\l' &ew[c.;,é Zx
7 1 | - D) TYPE OF VWELL SCREEN:
w 4o wt q F
=l &-Tgal [Bhe ceuent dq 1 Bve, TEFLON, OTHER
a S mYd . ¥ N
9Y . 51 packriLL METHOD q BOREHOLE E) WELL SCREEN stor suzz _, O/0 ;
o B -:i 5} ¢ 2/ VZ4
. AUGER TREMIE b ? IN. ) PrPEDIA: 10 1N, 5,27 oo w. 3T
] GRAVITY FILLED k<l k2
z SN g5 G) INSTALLED PROTECTOR PIPE W/LocK? (ESOR Mo
,% (3 - L FT. PROTECTOR PIPE DIA. I,
- BENTORITE 2) VELL DEVELOPHENT
PELLETS/GRANULAR/ROVDER
7 A) HETHOD
¥/ r.
- BAILING,JPUMPING, SURGING | COMPRESSED AIR
SHLIEA-OHD : OTKER —_—
ﬁ FT.
{NOTE ADDITIONAL COMMENTS BELOW)
FILTER PACK 2.5 ~
=
% MATERIAL 9 . rr. B) TIME SPENT FOR DEVELOPMENT? - S
= -
10 g O-YS =058 mm. : C) APPROXINATE VATER voLowE:  Rewoven 952 g4/
ol
rr. gg ADDED -
|
’ E: WELL BOTTONM D) WATER CLARITY BEPORE DEVELOPNENT?
. . 731. 8] pr. .
mav. 7311 ey CLEAR, wum.m
SEAEMATERIAL -
LA M I) WATIR CLARITY AFTER DEVELOPNENT?
-,
SAGEPILL, @}Lmuﬂt TORBID, TUNBID,| PGQUE |
e - F) oDOR? YES onm N7U=Yo,0 @’E‘B 7/5/5
NA M rr.

3) WATER LEVEL SUMMARY
A) DEPTH FROM TOP OF CASING AFTER DEVELOPMENT?
FT. OR DRY
3) OTHER MEASUREMEXTS (T.0.C.):

DATZ/TINE _2~/758 421.3‘7’/ 1

DATE/TIKE 2l

DATE/TIKE 2]

) . . _ /
ADDTTIONAL COMMENTS: 4 C{lt‘l’ft{,f!?eJ) - A'brcuz- SCizen 'fl\(.'\ 2s tc’:fﬁﬂ

JCAK
3j2240

ntions cheluds S[e(o8 Cak
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BORING NO.: 13-D

LOG OF TEST BORING SHEET 1 of 3

PROJECT: COE-NIROP

PROJECT NO.: 133232

LOCATION: Fridley, MN

SURFACE ELEVATION: 833.3'

DRILLED BY: Layne Northwest - Milwaukee oAl ep. 1-29-88 |28l erep: 2-8-88

CREW CHIEF: Dick Hornburg | LOGGED BY: Ron Vaughn | CHECKED BY: BWR/3-4-88
—,;,-;%——W-’,,%—smy— DI(E'Ft’IH VISUAL CLASSIFICATION GENERAL
NO. [TYPE | [BLOWS] % ' AND GENERAL OBSERVATIONS CONSTRUCTION
/ ® —1 Black, SILTY SANDY CLAY, and fill : ,
% —| materials, soft . ﬁ
1 | Grab - - - o !
| t
— —- w— Ana—— ——— oo —— —— —— Sa— —— et |
5" i
22 _ ! é
2 Grabl{ - - —| Light brown sand, fine to med. §‘_ .
- - Bs
i
: 10! 4 i
% _
| 7 .'
3 [ss L] 35 80 _| Light brown SAND, fine to med. § ;
7 15, T™ o -~ (
16.3' % ~ o |2 f
a | 8s || 38 95 —] Light brown, SAND, little fine gravel i mg k) i
i~ T i
— — 3
] i
%% 20 A E !.k
21.5" - N
: - _ : ‘; a3
5 SS | | 82 | 95 ] Brown, SAND, med to coarse, some "84 . §
| _| coarse gravel ﬁ ot 9
25" ! 4
— N =1l
7 F Vo
26.5'% - -\l 5 o w
- — HE J ai
6 SS || 88 60 — Brown SAND, med to coarse, some coarse | tai 5 ui
— — gravel ' Ul 0
30
7 ™A f
31.5"' — { )
7 Ss| | 85 | 80 : Grey brown, sand, fine to med. ot l [
u _| trace of fine gravel | B
35 I
/) —":i ! ‘
36.5'% — Light brown, SAND, med to coarse. -
8 |ss [] 83|90 — o
| 20'__] (Trace fine gravel @37'") : V 7
e -+ .
9 Aégs'@ log{ 100 ” Dark grey, CLAYEY SILT, dense TN /
NOTES WATER LEVEL OBSERVATIONS

DRILLING METHODS:

Cable tool w/Split Spoon (S.S.)

FIRST OCCURENCE:

Sampler
*¥3001b. Hammer and 3" Split DATE/TIME
Spoon
BOREHOLE DIAMETER: DEPTH
8" TO WATER

DRILL RIG:
BUCYRUS-ERIE

22R

DEPTH
TO CAVE IN




BORING NO.: 13-D
RMT LOG OF TEST BORING SeET 2 3
PROJECT: GOE-NIROP PROJECT NO.: 1332.32
LOCATION: Fridley, MN SURFACE ELEVATION: ————
SAMPLING NOTES
DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL RECOVERY f WELL
NO. | TYPE BLOWS| % (&td AND GENERAL OBSERVATIONS CONSTRUCTION
-— —
- - 4 - - —_ See page 1 \
| — @aa’ | \ Lo
B ] | ‘ i
&5'— -—* B . ] -"
v T Doy
2 | —f v [t
46.5 é 100/ | Brown CLAYEY SILTY SAND, little coarse | : | il
10 |ss [ .6' [100 gravel, dense i i t
| —_ 2R \ :
7 >0 it ¥
1. — L '
> 5% 200/ | Brown SILTY CLAY, trace coarse sand, ;
11 |ss ] .5" |100 _] trace fine gravel \‘f p
|| - @55.5" i [
. 55' . ___i i! 5f:
7 _I Dark grey, SANDY SILT, little fine sand| |'! i
56.5 %200/ unifo%m Vs \ ; ,ﬂ ?
12 |ss ] 1.5"| 80 _| Brown SAND, little clay @56.3| i
b .
7 | T ‘A
61.5 @190/ - 3 iy
13 Iss || 1.5'{ 90 —| Brown, SAND, fine N Rl BAN
ol - L
- . DU :
65" o 4 <'l- ’.
) _| Brown SAND, fine to med. T ™)y
66.6%180/ ] 08,5 o1
14 |ss ] 1.6'] 80 _ el
[ | v -3 E i g
7 70 T 3 “ &{A
. — i3 :
71.5 180/ -1 Brown SAND, med to coarse, trace fine } 3
15 SS 1 80 —| gravel, trace of cobbles - y g
e Riiiaisipahpcins B - ] M -
75 AN El 911G
76.5%4200/ —| Brown, SAND, med to coarse RECLN B ,U
— k |
16 |ss 1.5 | 80 — | r
80’ __' S
/8 . i ' |
81. 215/ =1 Brown, SAND, med to coarse o
17 |ss 1.5'| 80 _ e |
— - &
1} TON™ ™
v 85 . B ';‘ ‘Ml
86.5%A4190/ Brown, SAND, fine to coarse “la
—} Trace fine gravel. @89" A
18 SS 1.5'| 70 ar* ‘"o
— ‘_j'. « 3,
Fe P
i co— — — — —— —— —— — —— ot ¥ . ey
90' __:" §.. “’3(""-—?(:
91.5" —| Brown, GRAVELLY SAND, little cobbles, |“&.B5 ‘i~
19 |ss 50 —| trace sandstone fragments u% 3
— I =——="" N
95" . Dk




RMT

LOG OF TEST BORING SHEET

BORING NO.: 13-

3 of 3

PROJECT: COE-NIROP

PROJECT NO.: 1332.32

LOCATION: Fridley, MN

SAMPLING NOTES

RN

ANEEEEEEEEEENEEEREEEENEEEEEEEEEEEEE

YT FEEEE IR N AN FRERE FEERE ARRE N RENE RREN

.~

o e —— DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL | RECOVERY ', WELL
NG TTVPE] [Bows] % | AND GENERAL OBSERVATIONS CONSTRUCTION
7 g5 —
96.5' 204/ —1 Brown, GRAVELLY SAND, little cobbles, )‘3
20 |Iss .8'[ 40 trace of fragmented sandstone. re "
. -
100' -5 .
% | Yellow brown, SANDSTONE, soft, well LB
21 Grab - - sorted, fine to med., trace med sand.
- —_
|| — (St. Peter Sandstone)
H 05"

E.0.B. 101'

el

F-204B (R 09-87)



RMT
Vall Diagram
F-17 (2 11-25)

10 .

AN

WELL SCREEN

- LENGTH

LENGTH OF SQLID PIPE

¥

——ELEV.
A (T.0.C.)

enoszer muee COF~ NIROP

¥ELL WO,

\S5L SL

v, o=PH—

12-D

DATE INSTALLED 2—8_ 88

835,77
GROUND SURF. ‘
o, 833.5 : DEPTH. FRON_
7 GRQUND SURFACE
FT.
BENTONITE : )
PELLETS/CRANULAR/POVDER
~ , ~— .
BACKPILL MATIRIAL ] 1
1 .
CemenyT Grovr H B
B 3
&~ al SZ ¥
saceruL wemon® 8 {Eedar ]k ;":E““
3 v
i '
q | & FT.

BENTONITE

1) CASING DETAILS

A) TYPEZ OF PIPE:
PVC, STAINLESS, TEFLON, otier B(ACK  1IZ&OA

40

PIPE SCHEDULE

B) TYPE OF PIPE JOINTS;
GOUBLENGS, /wé-)——o'r

C) WAS SOLVENT USED? YES OR[}D|

——————

D) TYPE OF VELL SCREEN:

BYC, [STAINLESS | TEPLONTOTHER"

\

E) WELL SCREEN SLOT SIZE _o O \O !
n y "

F) PIPE DIA: ID IN. ,S o ., 212

G) INSTALLED PROTECTOR PIPE H/LOCK?@R NO
PROTECTOR PIPE DIA.C2" 1n.

SEEICASKRD”

FILTER PA

WTERIAL £, B 75 )
PbtD SAup-

WELL BOTTOX

ELEV. 733-3l

SEAL MATERIAL
paisireie g

CXFILL
MAT!

ADDTTIONAL COMMENTS:

4 G RALIZES

2)

—_— 3)

WELL DEVELOPHENT

A) METHOD
L, JFURFING SUREIREG] CONFRESSED AR
OTHER

N
(NOTE ADDITIONAL COMMENTS BELOW)

B) TIME SPENT FOR DEVELOPMENT? 2.0 RS

C) APPROXIMATE WATER VOLUME:  RENOVED 5(4059] .

ADDED

D) WATER CLARITY BEFORE DEVELOPMENT?

CLEAR, wuxn,

E)} VATER CLARITY AFTER DEVELOPMENT
@sucuru TURBID, TURBID,GP
r) ovomr ves orfWo] A7U= Glo (kes 7/:/33:
VATER LEVEL SUMMARY
A) DEPTH FROM TOP OF CASING APTER DEVELOPNENT?
" FT. OR DRY

B) OTHER MEASUREMENTS (T.0.C. )}

DATE/TINE Z—~/9-F9 f 22,57 ) T
DATE/TINE T
DATE/TINE rn

30 Bags

ot &w/f/wr /Q é 7@//4},, a

Aurilios Cheadl ssos car

AR



grab samples composited of wash
cuttings over 5 ft. intervals.

"e BORING NO.: 5_pc
LOG OF TEST BORING SHEET ErT—
PROJECT: COE-NIROP PROJECT NO.: 133232
LOCATION: FRIDLEY, MN L SURFACE ELEVATION: 8322
DRILLED BY: TLayne Northwest — Milwaukee IgTAIIET_E_Q: [ BhbLeTen:
CREW CHIEF: | LOGGED BY: Mark McColloch | CHECKEDBY:  BWR 9 Mar. 88
SAMPLING NOTES
WrenvaL -~ [necoveny —| Ot AND SENERAL SBEATIONS el
NO. | TYPE BLOWS| IN CONSTRUCTION
s
f; v 0 .-{Black, SAND, fine to med. some to little
I 2 -1 fine gravel, trace of silt and clay,
WS 3 —| plant roots.
2 ;5// 5 Brown, SAND, and GRAVEL, med. to coarse -
’é 5.5 —{ pieces of wood. \
3 |ws |7 N 3 3
;/9 5 ~ § S
- s - 10 +
yﬁ 10.5 — J 4
— b H
4 WS _| Brown, SAND and GRAVEL, med. to coarse, _3 z
14.5 _| pieces of wood. o 9
y. il 1
15.5 15 | Light ‘brown, SAND,.fine to -coarse.
—
5 WS —
7119.5 -
>
P 4205 207 5
v —| Light brown, SAND, fine to coarse. =
25,5 ] o 5
7 25 T 9] s
;{ 26.5 — ) 3l 1 g
7‘ — Light brown, SAND, fine to coarse. g - 3 Q
IR
7 | ws P4 - FEYN N
-30.5 30_"] INKUENE
qam FPIRERE
~ — A 2 3
7‘ — Light brown, SAND, fine to coarse. 3 G
8 | WS 74 - J
35.5 35 -+
7 ]35.5 . .
7 = Light brown, SAND, fine to coarse.
;f a8’
9 | WS 74 ] More coarse sand and fine gravel
r%0.5 4 O 1
41.5 —
—
s
. NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: Mud rotary FIRST OCCURENCE:

DATE/TIME
BOREHOLE DIAMETER: DEPTH
8" to 6.5" to 3" TO WATER

DRILL RIG: [H-00U: Well Casing Gus
Peck Bratt 22R: Rock Core

DEPTH
TO CAVE N




BORINGNO.: - s5_pC
RMT LOG OF TEST BORING a3
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY ,MN SURFACE ELEVATION:
SAMPLING NOTES GENERAL
DEPTH VISUAL CLASSIFICATION
INTERVAL RECOVERY WELL
No TTVPE- [BLowS] % (ft.) AND GENERAL OBSERVATIONS CONSTRUCTION
// 40
= Brown, SAND, Med. to coarse, trace
- cobbles.
10 WS 7
B —
g7/ 45 Brown, SAND, med. to coarse little B
=1 silt and clay.
11 —
ws ——ig— No clay present at 49'
50 . T ‘j
— Brown SAND and GRAVEL, med to coarse, r
- 1i i . 3
WS 7[ little silt and clay 5 2
- 3
12 P - 2 3
=17 55 Brown, SAND, some clay and fine gravel. --3 .-,:.
— 3 )
3 | WS _ ©
|~ 60 T 1 |
— Brown, SAND, some clay and fine gravel.
14 -1 &% AR
W —_—
S P . 65" Clay becoming more abundant. 1 3 g
’7£ 65 | e
7£ —{ Brown, SAND, some clay and fime gravel. § 2.‘ g
WS - .
15 7‘ _ N §
: 7‘/ . LRl 15
= 70 Brown, SAND, some clay and fine gravel. 3 ~
d
— 72 A 3
; - Clay becoming less abundant. \ F
16 |ys 7 -1 73 $
et R (5
7‘/ 75 Brown, SAND, med. to coarse, -_E é 3
;& — little fine gravel. 3 3 s
u
17 -
s 80 1
;2 ' -4 Brown, SAND, med. to coarse, little
7£ — fine gravel.
18 7‘ :
ws 7 85 1
-
7/- =1 Brown, SAND, med. to coarse, little
A —{ fine gravel.
19 1 us 7& —
A =
e 90 T
74 =] Brown, SAND, med. to coarse, little
W =] fine gravel.
20 S _ g
L~ 95
F-2048 (R 098




BORING NO.:  5-_pC
RMT LOG OF TEST BORING sHEET 5 of &
PROJECT:  COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION:
SAMPLING NOTES ___| pepTH VISUAL CLASSIFICATION GENERAL
_ CI'NTEFYV‘_:\ELl RECOVERY | ") AND GENERAL OBSERVATIONS CONSTEUSTION
. 95 Dark brown, SAND, med to coarse, trace
“|of siltstone with interbedded shale. ; ‘\
. - 3
21 | ¢ - 3 2
L~ 100" IYellow brown, SILTSTONE, interbedded 4V N
8 _|with soft pale yellow shale. 3 é
22 3 3
G a3 _|Yellow brown, SILTSTONE. % o
/'
_lc 105 1 g
_]tellow brown, SILTSTONE. 5 K
% |G - N 5
-] . 2
— | 1Quuf8" casing grouted. Begain 6.5" --'E :
~d4 7 " —Jborehole. Y 3
fJ/ |~ 110 Yellow brown, SILTSTONE and greenish —
] .
—lgrey siltstone.
25 |g - RV pid
. =
26 | G -
- 113 -+ ~
-~ z
/ —ffellow brown, SILTSTONE and greenish T
G —prey siltstone. 3
27 - 2
— w
- 120 -+ a1 o
/ _ w 2
G R R
—Yellow brown, SILTSTONE and greenish e il :
28 —frey siltstone. ; 3 2
—— 3 W
ot 12 St + >
- ~ 1
G — _ : W G
Yellow brown, SILTSTONE and greenish 2 a
“|grey siltstone. el 2
29 7 130__] 133 v
Tan, SANDSTONE/SILTSTONE, very fine g N N
30 ] Al
¢ VA 133 IR E
/, - ol 19
31 G _ 13 5mmmd 1305 SANDSTONE/SILTSTONE, some greenish |
T ‘A~ white shale.
’7/1 _ Fractured zone, drilling method
G 7[ _ losing water into bedrock.
32 71 _
7£ 14 O Reddish brown, SILTSTONE, and white 4
—{SANDSTONE/SILTSTONE.
L~
-4// _
G —
7 145

H



u BORING NO.: S—PC
RMT LOG OF TEST BORING e
PROJECT: COE-NIROP PROJECT NO.: {332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION:
SAMPLING NOTES
e e e DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL RECOVERY WELL
NO. | TYPE BLOWS| % ) AND GENERAL OBSERVATIONS CONSTRUCTION
33 145 —Reddish brown, SILTSTONE, and white,
G —SANDSTONE/SILTSTONE.
-]
150 ] 1
34 G —{ Orange brown, SANDSTONE. White, . ~
— SANDSTONE /SILTSTONE . s
~ -
155 - ~
- R
=] Orange brown, SANDSTONE. White, 2
= SANDSTONE/SILTSTONE. 3
= 3
b1 G 160 T $
36 4 -
7 1 Yellow orange brown, LIMESTONE, - T Tk
Rock __ interbedded with siltstone, few
Core _ interbeds of sand, fractured, vugs T u ;l:
_| lined with chalcopynte, pyrite, and 7 13l %
calcite. 5 lgl &
— )
~ i3] 3
19 Qe + ) 19

—EOB at 190.5" /

EEEEEEEEEEEEEEEEENEEEEEEEEE

—Anam 1 AR A



e BORING NO.: ]14-D
RMT LOG OF TEST BORING e
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION: 835.3'
DRILLED BY: Layne-Northwest-Milwaukee | SfiRrep:  1-11-88 | BoMbLETED: 1-20-88
CREW CHIEF:Dick Hornbur lI.OGGED BY: Ron Vaughn I CHECKED BY: pyr/ 4 Mar 88
SAMPLING NOTES ENERAL
—INTERVAL _ [RECOVERY | PEFTH VISUAL CLASSIFICATION GENER
7o T7vPE-l [BLOWS] % (t.) AND GENERAL OBSERVATIONS CONSTRUCTION
0
- — Y {
- -1~ |~ ~|(No samples collected 0' - 30" see 1og ‘!"l:j\ ) ‘5\
| | for 9S and 5I) ,I T
| - », L
30 : T ‘ (
1.5 ~|Brown, SAND, fine _h.l{ -
[ ] fo
SS -- |80 - ;i by ‘ 1
=T " 35 Brown, SAND, fine + 1 /
36.5" - .-
2 I R ] 1 3 ]
— H
|7 1 40 Brown, SAND, fine to coarse, little.fineTj, a -;[ l
41.5] — gravel st~
& f pR \ !
3 — s fl =
ss H | — IR BN [
45_= - — il g 4
Brown, GRAVELLY SAND, finme to coarse, | b l 3
46. = Brown, CLAYEY SAND, fine sand, uniform I 5is u ‘S
———— .. E
4 — i g\ l "
| | —- |80 - o E e
SS mp o . NEInE
50 At 50' Drilling methods changed from: --f bl S
- —Jlhollow stem augers to cable-tool rig. ! % d § :
™ = by 2 B
- — , J l \
50=== park red brown, CLAYEY SAND, fine sand, -F, ' L L
: Brown, GRAVELLY SAND, fine to coarse, I ; _',:’l
5 - 140 _Jtrace of cobbles. ! ;}i' !
59 Ban, SAND, fine to coarse, trace __J l .f.lﬁ |
55.5" —| fine gravel ‘-l %_' ‘
|— — 1 o
6 ss [ —\Change to hard drilling l'i"i 'I‘,x:
- 10 - at 56.8' L ‘,g i
o 60 L ;'
- "y } T
—— — -' 'r
, NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: FIRST OCCURENCE:
Hollow stem augers to 50'
cable tool after 50': )
w/ 3" split-spoon sampler using |DATE/TIME
a 3001b hammer.
BOREHOLE DIAMETER: " DEPTH
8 TO WATER
DRILL RIG: DEPTH
Bucyrus-Erie 22R TO CAVEIN

E9n44 (B NART7\




BORING NO.:  {4-D
RMT LOG OF TEST BORING T e
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY,MN SURFACE ELEVATION: ————
SAMPLING NOTES GENERAL
DEPTH VISUAL CLASSIFICATION
o TarE [rawel w | @ AND GENERAL OBSERVATIONS CONSHELL, 1ON
60.317] 60 _|Brown, SAND, fine to coarse sand, trace { \;"-_\\
] _|silty gravel, track of clay, trace cobbles ‘i) il
SS - i11). i1l in. o i
7 || 100 J(till). (Very hard to drill in.) | ! l,\é
65 Brown, Silty SAND, fine to coarse, trace-:' ! ! é‘
65.?@ —] coarse gravel (till) ‘; P2
— 299 1100 - ii% ~ 5‘““.
L 1 .5 — a e
8 SS - — EI‘" ="'« )
- -~ 70 Brown, silty SAND, fine to coarse, trace+ 3 'lt \
—{ coarse gravel, trace cobbles (till) 41 ] [ ¥ l
- — Wl g
B : v
u 100 ] @73.5 !\,\ I : 'ﬁ y
9 |SS - = - 4 3
4 o
76 .4 77 75 . Red brown, SAND, fine to med., trace ‘;“.,,_ [
e 200 of fine gravel. L. . #
200 1100 — -1 R
1.4 ot . . 5 ..
10 |ss — -0 B
80 Red brown, SAND, fine to med., trace -}--3.
81.2 — of fine gravel. w.
- — Yellow brown, SAND, fine. ‘¢
100 LU
I — 200 = <,
ss [ T.2' — A
% 85 Redish brown, SAND, fine 4
86.5 - &
. 50 - at 88’ .
12 — 196 = Gravelly SARND -
. SS  1.47 = o .
90 at 90" T
90.7 —| Red brown, SAND e,
' -] med. to coarse, some clay, some gravel. * RILTER 20
200 | 60 | — t.opack
s Al — at 93° e
— ¥ 95 . T
95 5t — Brown, SAND, fine to coarse, some gravell] ., ., . .
14 | 200 70 :
ss | ] .5
100 T
n ] EOB 97 -
— —
F-204B (R 09-87)



RMI" )

Vell Diagram
Q Casine  DeTaws
A) e a¥ pieet BLACK 1ROA PiPE

pipe achedule 8"DiA ! 3D
4" pia 1 40
RERaASERER——

© B) T1pe o‘F PI’M _p;m‘\ts u;\Aed ¢ ‘ .
&) was ;o\vo.w\‘ used ? —NO__ '
d)’\“\pe of wadl ¢creen: 2pea bord_ﬂdgf |

B) Pee Dia! ExtenaL: &" o,
INTENAL ¢ Q" 1D,

F) E?TQEQM &zl ' Pipe used As Pro-i'ee:kue
Pipt wfiock . ‘

1) VELL DEVELOPHENT
A) HETHOD
numc.i'm.] SURGING, COMPRESSED AIR
OTHER )

{NOTE ADDITIONAL COMMENTS BELOW)

B) TIME SPENT FOR DEVELOPMENT? 5}!&9, '

C) APPROXINATE WATER VOLUNE:  REMOVED mﬂ_{s. “

ADDED —

D) VATER CLARITY BEFORE DIVELOPHENT? 110’
CLEAR,, OPAQUE _ P
E) VATER CLARITY AFTER DEVELOPHINT? i
[oEix] suicuruy ToRsIp, TURBID, oBAQUE
) ODOR? YES OR
3) VATER LEVEL SUMMARY
A) DEPTH PRON TOP OF CASING AFTER DEVELOPMENT?

=== FT. OR DRY

ST. PETER sﬁg%‘it;ﬁ
2

IﬂENm: L4 kee 7/,-/39‘3@15 du CHIEN DOLOMITE

- eroszer mner  COE.~AUIROP w. 1232.32
vie o, _S—PC,

DATE INSTALLED ‘ !l“' !85

T.o.C, ey, 8344

/— 2% DIA. STEEL POST (3 PER WELL), PAINTED YELLOW
(___’-——LOCKING CAP ON 8" DIA. CASIN

) oo

i
B RowD ELEV, 832.2°
3' SQUARE CONCRETE P!#
{4" THICK)

12° DIA. HOLE

Coa

A
A
TN

/— TUBULAR STEEL CENTRALIZERS

87 DIA. OUTER CASING

<~

~~—-=4" DIA. BLACK IRON (SCH. 40)
FLUSH JOINT THREADED PIPE

SSSSESS

NEAT CEMENT GROUT
/

B
e

1

d

?

|
%

Lo

8" DIA. HOLE -

f
i
i

H

~

i
N

3° DIA. OPEN NX CORE HOLE

LWELLED‘TTOM ELEN.

B) OTHER MEASUREMENTS (T.0.C.): : e - ‘.
pate/riie _2-19- 9P / 2\.05¢ T, ’._é‘“'-’
[3 - ST T e ~
DATE/TINE rr. '
DATE/TINE r.
ADDITIONAL COMENTS:
- Rl

Muntico chihd &frfas ca. Cone
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IN-STTU PERMEABILITY CALCULATIONS



RMT, INC.

HYDROCON - 1.01
HYDRAUL IC CONDUCTIVITY
Bouwer and Rice Method

Well: 15-S

PROJECT NAME: COE-NIROP, FRIDLEY, MN USER NAME: LAK

PROJECT NUMBER: 1332 ) ‘ DATE: MAY 5, 1988

FIELD WDRK DATE(S): JANUARY-FEBRUARY 1988

Rw - BORING RADIUS {IN):- S Rc - WELL RADIUS {IN): !

L - SCREEN LENBTH (FT): 12.3 D - ABUIFER THICENESS {FT): 100

H - SCREEN BASE TO WATER TABRLE (FT): 12.3 STATIC WATER LEVEL READING (FT): 21,84

START TIME {H,M,S): 0,0,0

Rc was corrected for response in well screen filter material to 2.B44 inches

TIME (H,M,8) DEPTH (FT)
0,0,20 24,72

0,0,50 21.84

{1/t) (In{Yo/¥Yt))= ©0.1879122

PARTIALLY PENETRATING: A=  2.49 B= (.40

HYDRAULIC CONDUCTIVITY: 9.04E-04 ft/sec
2.76E-02 cm/sec

ved ¢ /;’ ya



T In(Yt-Yo)  CAK 1332 COE-NIROP, FRIDLEY, MN

16,80 ”‘a\ Well: 15-8
5.00- N MY 5, 1988
wg“x Slope
**\ | 9.1973133
1,80 x
N CONDUCTIVITY
0,50 2, T6E-02
N | CH/5ec
*-.,_"..h
.10~ Y
"-.H.,
BI Bs - x.".\\
'\"‘\.
5*.‘.'%.
8.6l | | \L | !

18 secs/unit



RMT , INC.

HYDROCON —~ 1.01
HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method

Well: 22-5

PROJECT NAME: COE-NIROP, FRIDLEY, NN — UBER NAME: CAK

PROJECT NUMBER: 1332 ) DATE: MAY &, 1988

FIELD WORK DATE(S): JANUARY-FEBRUARY 1988 .

Rw - BORING RADIUS (INJ: 5 Rc - WELL RADIUS (IN):

L - SCREEN LENGTH {(FT): 11.357 D - ABUIFER THICKNESS (FTi: 100

H - SCREEN BASE TO WATER TABLE (FT): (1.57 STATIC WATER LEVEL READINB (FT): 24,78 -

START TIME (H,M,8): 0,0,0

Rc was corrected for response in well screen filter material to 2.844 inches

. i = . - =~ o - - " = T . o T A = = A e o o o e i P A A 2 i e A " A e 4 " Tt — - ot e = p - - -

TIME (H,M,S)  DEPTH (FT)
0,0,30 27.63
0,1,0 24,78 .

(1/t) (In(Yo/Yt))= 0.1831214

PARTIALLY PENETRATINB: A=  2.43 B= (.39

HYDRAULIC CONDUCTIVITY: 9.14E-04 ft/sec
2.79E-02 cm/sec



FT . In(Yt-Yo) AR 1332 COE-NIROP, FRIDLEY, M

18,00 \ Nell: 22-§
5,08 \ MAY 5, 1988
N Slofe '
N 8.1831216
1,00 kY
iy CONDUCTIVITY
B.501 \, 2, 19E-42
N CH/5eC
\\x
b1+ \
B85 A
Y
"1."
Y
1 1Y I

0,8l | | |
: 18 secs/unit



RMT, INC.

HYDROCON — 1.0t
HYDRAUL IC CONMDUCTIVITY
Bouwer and Rice Method

Well: 23-S

PROJECT NAME: CDE-NIROP, FRIDLEY, MN V// USER MAME: CAK
PROJECT NUMBER: 1332 , DATE: HAY 5, 1988
FIELD WORK DATE{(S): JANUARY-FEBRUARY 1988

Rw - BORING RADIUS (IN): S

L - SCREEN LENBTH (FT): 9.6

H - SCREEN BASE TO WATER TABLE (FT): 9.6
START TIME (H,M,8): 0,0,0

Rc - WELL RADIUS (IM): |
D - ABRUIFER THICKNMESS (FT): 100
STATIC WATER LEVEL READING (FT):

Rt was corrected for response in well screen filter material to 2.B8&44 inches

TIME (H,M,5) DEPTH (FT)
0,0,18 36,72

0,0,23 33.81

(1/t) (In{Yo/Yt))= 1.1322649

PARTIALLY PENETRATING: A=  2.29 B=  0.34

HYDRAULIC CONDUCTIVITY: 64.2BE-03 ft/isec
1.91E~01 cam/sec

. .
[ {4 S
$ i ¥ i

/ { I R
{ :



FT & In(yt-Yo)  CAR 1332 COE-NIRGP, FRIDLEY, MN

10.00F \ el 238
5, 0 l( MAY 5, 1988
\ Slnge |
1,1322649
1.0 \
\ CONDUCTIVITY
8,50 \ {9101
CH/set
.\
0. 10F \
0,85 \
_ v \'
B, 81 | \:-' |

|
18 secs/unit



RMT , INC.

HYDROCON -~ 1.01
HYDRAULIC CONDUCTIVITY
Bouwer and Rice HMethod

Well: 24-5
PROJECT NAME: COE-NIRDP, FRIDLEY, MN “ USER NAME: CAK
PROJECT NUMBER: 1332 BATE: MAY 5, 1988

FIELD WORK DATE(S): JANUARY-FEBRUARY 1988 -

Rw - BORING RADIUS (IN): S Rc - WELL RADIUS (IN):

L - SCREEN LENGTH (FT): 12.14 . D - ARUIFER THICKNESS (FT): 100
H - SCREEN BASE TO WATER TABLE (FT): (2.14 STATIC WATER LEVEL READING (FT):

24,06
START TIME (H,M,5): 0,0,0

Rc was corrected for response in well screen filter material to 2.864 inches

TIME (H,M,S) DEPTH (FT)

0,0,15 24,56
0,0,30 24,42
0,0,45 24,22
0,1,0 24,15
0,1,15 24,09

(1/t) (IntYo/Yt))= 0.0376079
PARTIALLY PENETRATING: A=  2.47 B= (.39

HYDRAULIC CONDUCTIVITY: 1.B2E-04 ft/sec
5.56E-03 cm/sec



FT . In(¥t-Yo)  CAK 1332 COE-NIROP, FRIDLEY, MM

Lo ell: 24-5
" MAY 5, 1968
B.50- -.“"'n'\_‘__\ | ’
e :
Ry Slope
"mﬂ___ B.BS?EH’H
e CONDUCTIVITY
", 5,56E-03
e.18 ., CH/5eC
P
ey
8.8~
%
8.0l | | l l | ] 1

|
10 secs/unit

Yok 6/9/8¢



RMT, INC.

HYDROCON - 1.0t
HYDRAULIC COMDUCTIVITY
Bouwer and Rice Method

Well: 25-S

PROJECT NAME: COE-NIROFP, FRIDLEY, MN //’ USER NAME: CAK
PROJECT NUMBER: 1332 _ . DATE: MAY 5, 1988
FIELD WORK DATE(S): JANUARY-FEBRUARY 1983

Rw - BORING RADIUS (IN): 3 Re - WELL RADIUS (IN):

L - SCREEN LENGTH (FT): 14.43 D - ABUIFER THICKNESS (FT): 100
H - SCREEN BASE TO WATER TABLE (FT): 14,43 STATIC WATER LEVEL READING (FT):
START TIME (H,M,5): 0,0,0

Re was corrected for response in well screen filter material to 2.844 inches

o s > o - = oo - " - = - ton M A - ot o A o St Mt b = S S LA dm = = " o - - - - - > - - _ - - —— = " -

TIME (H,M,5) DEPTH (FT)
0,0,25 25.29

0,0,40 22,41

(1/t) {In(Yo/Yt)}= 0.3678722

PARTIALLY PENETRATING: A=  2.59 B= (.43

HYDRAULIC CONDUCTIVITY: 1.61E-03 ft/sec
4 ,91E-02 cm/sec



FT & In(Yt-Yo)  CAK 1332 COE-NIROP, FRIDLEY, MN
\

18,08 Hell: 25-§
3. 080 MAY 5, 1988
%%; Slope
\ Y
- 1.00- \
\ CONDUCTIVITY
8,50 Y 4,91F-62
| & CH/SEC
. \\..
\\
g, 18- \'*
, \
8,85 4
\
\'-.
\
\R
8.8l l ik

|
10 secs/unit

ek s/ifes



RMT., INC.

HYDROCON - 1.01
HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method

Well: 1-1

PROJECT MNAME: COE-NIROP, FRIDLEY, MN- USER NAME: CAK

PROJECT NUMBER: 1332 DATE: MAY 5, 1988 —

FIELD WORK DATE(S): JANUARY-FEBRUARY 1988 .-

fw - BORING RADIUS (IN): 3 : He - WELL RADIUS (IN): 1

L -~ SCREEN LENGTH (FT): {0 D - ABUIFER THIUKNESS (FT): B35

H - SCREEN BASE TO WATER TABLE (FT): 34 STATIC WATER LEVEL READING (FT): 21.94

START TIME (H,M,5): 0,0,0

TIME {H,M,S) DEPTH (FT)

0,0,18 27.49
0,0,23 26,76
0,0,28 26.37
0,0,3 25.91
0,0,38 25. 46
0,0,43 25.38
0,0,48 25.09
0,1,18 23.94
0,1,48 23.24
0,2,18 2.83
0,2,48 22.55
0,3,18 22.37
0,4,18 22.19
0,5,18 22.11
0,6,18 22.03
0,8,18 21.99
0,10,18 21.98

{1/7t) (In{Yo/Yt})= 0.0140730
PARTIALLY PENETRATING: A=  2.32 B=  0.37

HYDRAULIC CONDUCTIVITY:

1.26E-03 ft/sec
3.83E-04 cm/sec

iy
N

&



M In(¥t-Yo)  CAK 139 COE-NIROP, FRIDLEY, MN

10,88 Hell; 1-1
5.a9—‘§%\ MY 5, 1968
}'f."-\__ Slope
ibxak 9.B14B?3B
1.@9" w
% CONDUCTIVITY
6,58} Eﬂ& 3.83E-04
CH/5eC
\x
H“x ¥
.18 "'-.,M.' oy
B. 65 N Y
%“n
.
8.8l | | L] | !
108 secs/unit

/l" fi/ '[”( /[ v



RMT, IRNC.

HYDROCON - 1.01
HYDRAUL IC CONDUCTIVITY
Bouwer and Rice Method

Well: 4-I
PROJECT NAME: CDE-NIROP, FRIDLEY, MN / USER NAME: CAK
PROJECT NUMBER: 1332 DATE: MAY 3, 1988

FIELD WORK DATE(S): JANUARY-FEBRUARY 1988

Rw - BORING RADIUS (IN}: S Re - WELL RADIUS ({IN): 1

L - SCREEN LENBTH (FT): 10 D - ABUIFER THICKNESS (FT): 100

H - SCREEN BASE TO WATER TABLE (FT): 48.53 STATIC WATER LEVEL READING (FT): 27.81 -~
START TIME (H,M,5): 0,0,0

TIME (H,M,5) DEPTH (FT}

0,0,15 30.69

0,0,25 27.81

(1/t) (In(Yo/¥Yt))= 0.53693475

. PARTIALLY PENETRATING: A= 2.32 B= (.37

ot

HYDRAULIC CONDUCTIVITY: 4.%93E-04 ft/sec
1.50E-02 cm/sec

W@/ (fulee

D



-‘-—_——---‘--‘-——ﬁﬂ-

FT + IntYt-Yo)  CAK 1332 COE-NIROP, FRIDLEY, M

\

18,00 \\ Hell: 4]
5,80 ‘\ NAY 5, 1988
W

\ Slugs
\ B.3690473
LB | \
\ CONDUCTIUITY
0,50 \ 1.50E-62
Y CH/SeC
\‘%.
Y
B0 \
'\\
B.65- \
\
\
0.6l L | | Y, |
18 secs/unit

Ve $/5/7€



RMT o INC .

HYDROCON - 1.01
HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method

Well: 10-D
PROJECT NAME: COE-NIROP, FRIDLEY, MN USER NAME: LCAK
PROJECT NUMBER: 1332 DATE: MAY 5, 1988

FIELD WORK DATE(S): JANUARY-FEBRUARY 1988

Rw - BORING RADIUS (IN): 3 Rc - WELL RADIUS (IN): 1.3

L - SCREEN LENGTH (FT): 10 D - AQUIFER THICKENESS (FT): 85
H - SCREEN BASE TO WATER TABLE (FT): 81.9 STATIC WATER LEVEL READING (FT):
START TIME (H,M,8): 0,0,0

TIME (H,M,S5) DEPTH (FT)

0,0,18 29.49
0,0,28 29.43
0,0,38 29.11
0,0,48 28,55
0,1,18 27.65
0,1,48 26,94
0,2,1B 26.32
0,3,18 25.02
0,4,18 24,21
0,5,18 23.86
0,6,18 23.29
0,7,18 22.84
0,8,18 22.48
0,10,18 22,017
0,12,18 21,49
0,16,18 21,43

{1/t) {In(Yo/Yt))= 0.0043312
PARTIALLY PENETRATING: A=  2.32 B=  0.37

HYDRAULIC CONDUCTIVITY: 1.01E-05 ft/sec

1
3.07E~-04 cm/sec

2

t.

39



T In(Yt-Yo)  CAK 1332 COE-NIROP, FRIDLEY, M

18,80, Well: 18-D
5.aa-x’""‘>\ MY 5, 1988
T Slope
| . 9.8845312
L1.0er- m—-n CONDUCTIVITY
050 -7".'%._____ 3. 07504
. oy CH/SEt
- B.1e- ﬂ
B85
BBl T — =
180 secs/unit
Vs



RMT, INC.

HYDROCONM - 1.01
HYDRAULIC CONDUCTIVITY
Bouwer and Rice Method

Well: 13-D
PROJECT NAME: COE-NIRDP, FRIDLEY, HN USER NAME: CAK

PROJECT NUMBER: 1332 _ DATE: MAY 5, 1988
FIELD WORK DATE{S): JANUARY-FEBRUARY 1988

Rw - BORING RADIUS (IN): 5 e - WELL RADIUS (IM): 1.5
L - SCREEN LENGTH (FT): 10 D - AGUIFER THICKNESS (FT): 100
H - SCREEN BASE TO WATER TABLE (FTj: 80 STATIC WATER LEVEL READING (FT):

START TIME (H,M,8): 0,0,0

TIME (H,M,5) DEPFTH (FT)

0,0,11 23. 01
0,0,16 22,78
0,0,21 22,71
0,0,24 22,62
0,0,31 22,42
0,0,36 22.57

(1/7t) (In(Yo/¥YL))= 0.1492747

PARTIALLY PENETRATING: A= 2.32 B= 0.

-
P

HYDRAULIC CONDUCTIVITY: 3.20E-04 ft/sec
9.74E-03 cm/sec



FT i In(Yt-Yo)  CRK 1332 COE-NIROP, FRIDLEY, M

LaF N\ el 13D
N | MAY 5, 1988
B38| "R
™, Slnga '
S B, 1452747
. COMDLCTIVITY
K §.7E-0
6.8 ", CH/see
'“-.,.‘..-.
. 5,
B85 KoH
\ |
B.01 | | P |

18 secs/unit

Ve
Syelee



y e COMPUTATION SHEET
2V

SHEET. / OF /
1406 East Washinglon Avenue  Sulle 124 Maaison, Wisconsin 53703  (608) 255-2134 i

PROJECT / PROPOSAL NAME PREPARED JCHECKED Pnouﬁmm
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PUMPING TEST CALCULATIONS



COMPUTATION SHEET

4

71 oF

SHEET.

1406 East Washington Avenue  Suite 124

Madison, Wisconsin 53703 (608) 255-2134

PROJECT / PROPOSAL NAME

USALE =N /0P

PREPARED CHECKED

PROJECT/PROFOSAL NO.

S70R 27 il

/332.5/

: ' ;
- |7 v}% a/ Cateiclatis | ebed Blet "Mnatysis| of
~ | Pumd e D : Vs lbeen colitiecd for) inecdusion] |
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COMPUTATION SHEET

B

SHEET. / OF 9’?
1406 East Washingion Avenue Suile 124 Madison, Wisconsin 53703 (608) 255-2134

PROJECT / PROPOSAL NAME PREPARED CHECKED PROJECT/PROPQSAL NO.
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COMPUTATION SHEET

1406 East Washington Avenue Sulte 124

Madison, Wisconsin 53703 (608) 255-2134

SHEET.

Z/

or 41

PROJECT / PROPOSAL NAME

Y SHCE _ 2100P

PREPARED
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Fig. 33. Boulton’s delay-index curve /8

~ Eventually, the effects of delayed gravity drainage become negligible, and the type-Y
curve merges with the Theis curve. Determine the merging point of the type-Y curve
for a particular value of r/B by measuring the value of «f,, for the particular value of
r/B on the vertical axis of the ‘Boulton delay-index curve’ (Fig. 33). Because 1/e is
known, now calculate #,,,. The factor ¢,, is the time-coordinate of the merging point
of the time-drawdown curve that matches the type curve with the particular value
of #/B and the right-hand Theis curve.

- Repeat the procedure with the observed data from each of the available piezo-
meters. The calculations of kD, S, and Sy from the data of the different piezometers
should give approximately cqual results.

Remarks
— It should be noted that for values of y > 100 the slope of the line joining the cor-
responding type-A4 and type-Y curves is essentially zero. For values 10 < y < 100 the
slope of this line is small and can be approximated by a line tangent to both curves.
The points on the observed data curve that could not be superimposedln the type-4
or type-Y curve should fall along this tangent (BOULTON, 1964).
~ If no influence of delayed yield is apparent the observed-data curve will fall' com-
pletely along the left hand Theis-type curve.
- If sufficient observations are made after the delayed yield has ceased to influence
the time-drawdown curve, the observed data for which ¢ > ¢,,, together with the
right-hand- Theis curve, can be used to calculate £D and Sy. ,
- If the Boulton method is applied to pumping tests in semi-unconfined aquifers, it
gives no information about the properties of the covering layer, because B is defined
in properties of an unconfined aquifer,

Example

From the pumping test ‘Vennebulten’ the data from the piezometer at 90 m (Table 13)
are used for a numerical example.
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APPENDIX D

DRAWDOWN CURVES FROM PUMPING TEST
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