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l.  INTRODUCTION

l.1 Project Description and Background

RMT, Inc., (RMT) was retained by the Owmaha 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. This project is
conducted under the Navy Installation Restoration Program (IRP), under
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 gdvanced naval weapons systems.
The plant is located in the northern portion of the Minneapolis/St.
Paul, Minnesota metropolitan area within the city limits of Fridley,
Minnesota (Figure 1-1). It is situated approximately one-half mile east
of the Mississiépi River and less than one mile south of Interstate
694, The facility is bordered on the west by East River Road and on the
east by the Burlington Northern Railroad. The government-owned,
contractor-operated portion of the plant occupies about 83 acres. The
plant is located in an industrial area which has a number of adjaceﬁt
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
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such as cyanide, trichloroethylene (TCE), methyl ethyl ketone (MEK), and
1,1,1-trichloroethane (RMT, 1987). Ground water contamination was
initially detected in 1981 in a production well at the NIROP. The main
ground water contaminant identified was trichloroethylene.

Fourteen (14) monitoring wells were installed by the USACE at the
NIROP between May and August 1983. 1Initial 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 imnert liquids; and some were
empty. The hazardous soils and drums were disposed in an EPA-approved
landfill. Soil samples were subsequently taken from the bottom of the
excavations and analyzed for volatile organics. 1Two trenches §howed
total VOCs above one part per million. No further testing was dome 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 Fébruary 1986. The
purpose of these wells was to provide additional 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.

1332.52 139:RTA:frid0818 1-3



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, 1988b), and to guide the placement of additional
monitoring wells. Sixteen (16) additional monitoring wells were
installed by RMT on and adjacent to NIROP property between November 1987
and February 1988 (this report). 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 (RMT,
1988e), 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 well installation and
sampling activities conducted at the NIROP between December 1987 and
February 1988. This work consisted of the following tasks:

. Installation of 16 monitoring wells and two pumping wells.

. Water level measurements in all 18 newly constructed wells
plus all 34 existing wells (52 total).

. Water quality analysis of samples from all 52 wells.

. Water quality analysis of samples from two storm sewer
outfalls.
. Five-day, time-series analysis of TCE concentrations in ground

water near production well AT-l.

. Bench-scale testing of ground water collected from well AT-2
during a 72-hour pumping test at that locationmn.

1332.52 139:RTA:£frid0818 1-4
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Additional ground water monitoring wells were installed to
supplement existing information on hydrogeology and té allow better
characterization of ground water quality. Ground water quality was
analyzed in order to supplement existing information and -to better
characterize the extent and magnitude of ground water contamination ilor
subsequent remediation. Storm sewer outfalls were sampled to
characterize the quality of discharge water originating from the NIROP
facility and to evaluate the potential impact on the Mississippi
River. The TCE time~series test was conducted to assess the likelihood
that a significanﬁ off—site source of contamination was impacting the
NIROP. Bench-scale tests were conducted to determine whether the
cbemical characteristics of ground water would result in potential
operation or maintenance problems for remediation equipment.

This report is one of three Quality Control Summary Reports (QCSRs)
required by the USACE. The other QCSRs describe additional fie}d
activities conducted by RMT at the NIROP from November 1987 through
February 1988. These other two QCSRs are as follows:

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

. A-E Quality Control Summary Report for Aquifer Tests (RMT,
1988e).

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.

1332.52 139:RTA:£frid0818 1-5



coincident to well installation, testing, and sampling 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.
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2. FINDINGS AND CONCLUSIONS
Data acquired through these investigations are suitable for further
use in defining the extent and magnitude of ground water contamination,

and in the development and selection of remedial alternatives.
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3. RECOMMENDATIONS

If additional monitoring or production wells are planned for the
NIROP, careful consideration should be given to the selection of
drilling and soil sampling techniques given the fine-grained sandy
materials typically encountered at the site, and the drilling
restrictions commonly imposed at contamination sites, e.g., restricted
use of drill muds, and no air-rotary drilling allowed. Drilling
activities should be rescheduled to avoid winter conditioms. Drilling
delays should be anticipated and incorporated into the overall schedule.

If future investigative work 1s planned, the Scope of Services
should include provisions to familiarize drill crews with drilling
specifications, including the A-E Quality Comtrol and Sampling Plan
(RMT; 1988a). Pertinent sections of ASTM methods should be reproduced
and incorporated into this document for easy reference in the field.

Access agreements should be aggressively pursued early in any
investigative program, given the delays experienced with Burlington

Northern Railroad in gaining access to their property for well

installation.
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4.  WELL INSTALLATION

4.1 Planned Procedures

Eighteen (18) wells were installed by RMT at the NIROP between
December 1987 and February 1988, Well construction details as
originally outlined in the A-E QCP (RMT, 1988a) are shown in Tzble 4=~
l. Well locations are shown on Figure 4~1., Of the 18 wells, 5 were
water table wells (S-suffix), 5 were intermediate-depth piezometers (I-
suffix), 5 were deep plezometers (D-suffix), 1 was a bedrock piezometer
(PC-suffix), and 2 were production wells (AT-suffix), which also
function as monitoring wells.

Well installation procedures included the following activities:

. Setting up & decontamination 2zone and decontaminating
equipment and materials.

. Drilling and well construction.
. Split=-spoon soll sampling.

. Plumbness and alignment tests.
. Well development.

o Site restoration.

Detailed procedures for these activities are contained in the A-E
QCP (RMT, 1988a) and are incorporated here by reference.

The remainder of this section focuses on changes to planned
procedures or items requiring further explanation. These are summarized
as follows:

. Well 22-S could not be installed off-site, upgradient of well
AT~-1, as originally planned (RMT, 1988a) because of
inaccessible terrain on the Burlington Northern Railroad
property located immediately east of the NIROP, and the
inability to obtain access permission from the BNR. Imnstead,

this well was installed on-site, upgradient of well AT-1l, as
shown on Figure 4-1.

1332.52 139:RTA:£rid0818 4=~1



TABLE 4-1
CONSTRUCTION DATA FOR PLANNED MONITORING WELLS
Depth
Conceptual Nominal Interval Cement
Workplan Proposed Estimated Depth to Screen Riser Well Requiring Filter Bentonite
Well Well Depth Bedrock Length Length Diameter 5-Foot Pack Grout
Identifier Identifier* (ft) (ft) (ft) (ft) (in) Samples (ft) (ft)
E 21-8 35 - 15 20 2 0 17 10
1 22-8 35 — 15 20 2 0 17 10
J 23-S 35 - 15 20 2 0-35 17 10
M 24-8 35 — 15 20 2 0 17 10
0 25-8 35 - 15 20 2 0 17 10
C 1-1 75 - 10 65 2 0 12 55
F 2-1 75 - 10 65 2 0-75 12 55
K 3-1 75 - 10 65 2 0 12 55
N 4-1 75 - 10 65 2 0 12 55
G 5-1 60 - 1o 50 2 9 12 48
Subtotal 535 125 410 110 145 318
B 10-D 130 130 10 120 3 0-130 12 110
D 11-D 130 130 10 120 3 35-130 12 110
L 12-p 130 130 10 120 3 3-130 12 110
P 13-D 130 130 10 120 3 0-130 12 110
H 14-D 100 : 100 10 9 3 30-100 12 80
Subtotal 620 50 570 525 60 520
A 5-PC 200 130 bkl 180 4 200' = 12" hole w/8" casing
. to br; 4" casing to P.C., 20'
* S = water table ** open hole open hole; cont. core from top
I = intermediate depth of rock; 5' sample intervals in
D = deep overburden.
PC = bedrock



Water rotary drilling with SW casing (RMT, 1988a) was not used
by the drilling subcontractor for the followlhg reasons:

- The drilling subcontractor concluded that this technique
could not be used with two-inch (nominal) diameter well
casing without the use of drill muds, given the required
volume of fluid and circulation rate.

- SW casing brought to the site for use in constructing
three-inch (nominal) diameter wells was unusable because
the inner drill bit attached to the wireline could not be
coupled to the outer portion of the drill bit and casing.

Two alternate drilling techniques (in addition to mud-rotary
at well PC-5) were used instead: hollow~stem auger and cable-
tool.

Water table well and piezometer construction details were
altered with respect to the amount and location of grout,
bentonite, and silica-sand backfill materials (RMT, 1988a).
These changes, which were approved by the USACE, were made
primarily to ensure that fine clay particles from the
bentonite seal would not be washed into ‘the filter-pack
material during well development or purging operations. Two
additional feet of silica-sand were placed above the sand
filter pack for water table wells, for a total of four (4)
feet of sand above the well screen (Appendix B). A two-foot
bentonite seal was placed above the silica-sand, and the
annular space above this point to the base of the cement pad
was grouted with a cement/bentonite grout mixture. Similarly
for piezometers, two additional feet of silica-sand was placed
between the top of the sand filter-pack material and the
bentonite seal, for a total of four feet of sand above the
well screen.

Procedures for collecting soil samples from the borehole (RMT,
1988a) were modified and approved by the USACE. Soil samples
were collected with two- and three-inch split-spoon samplers
using a 300-1b. hammer. Strict adherence to the ASTM method
was not necessary, since blow counts were not required.

Well AT~2 was installed to a depth of 65 feet rather than 85
feet as originally planned .(RMT, 1988a) because a thick clay
lens was encountered,

Atterberg 1limits were not determined for soll samples
submitted for grain-size analysis and moisture testing. All
21 soil samples submitted for testing were visually determined
to be nonplastic or noncohesive and, therefore, did not
require determination of Atterberg limits.
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4.2 Quality Control Activities

The following quality control activities were conducted during

drilling and well comstruction:

USACE specifications and the A-E QCP (RMT, 1988a) were
frequently consulted during field operations to ensure that
proper procedures were being followed.

All phases of drilling and well construction were supervised
by RMT or a Layne-Northwest geologist. A Layne-Northwest
geologist was on-site for a several week period in late
January to early February, when additional assistance was
required to supervise three drill rigs. RMT checked the field
notes prepared by the supervising Layne-Northwest geologist
during this period for completeness and accuracy.

Newly constructed wells were checked for plumbness and
alignment in accordance with USACE specifications,

A sample of the water supply used in drilling was collected by
RMT and shipped to the USACE-MRD laboratory for analysis of
VOCs. The sample was collected from a NIROP fire hydrant that
served as the source of drilling water. A trip blank was
included with the field sample sent to the MRD laboratory.
Analysis results showed a TCE concentration of 9.4 parts per
billion in the water supply sample., This result was reported
immediately to the USACE project manager for public health
reasons, but was not considered significant in relation to the
current field work.

During well development, discharge water temperature, pH, and
specific conductance were periodically measured until a
minimum of four successive readings varied less than ten
percent. At the conclusion of well development, a water
sample was collected, turbidity was visually evaluated, and
the sample clarity was photographed.

4.3 Implementation Problems and Corrective Actioms

Problem . Corrective Action
The drilling subcontractor (Layne- No corrective action was

Northwest) was not able to mobilize possible.
and begin work at the site until

December 1, 1987. The target date

was November 9. This extended

drilling activities into winter and

contributed to the extended drilling

period, which lasted through mid-
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Problen

February 1988. This delay also
affected the schedule for other
field activities, including
sampling and pumping tests.

Winter conditions (freezing tempera-
tures) began affecting mechanical
parts on the cable~tool drilling

rig as early as December 2, 1987,
the second day of drilling. Cold
winter conditions worsened there-
after, and affected the operation

of mechanical, hydraulie, air,

and water systems, resulting in
significant drilling delays.

Heaving sands were encountered early
and frequently in the drilling
program, significantly impacting
drilling and split-spoon sampling
operations. The drilling sub-
contractor was not always able to
supply the proper accessories for
drilling and sampling. SW casing,
originally specified for use with
water rotary drilling, was not
available for use on the project.

Access to the Burlington Northern
Railroad (BNR) property was very
difficult to obtain, This hindered
early efforts to effectively site

the location for wells 22-5 and 23-S,
originally planned for installation
on BNR property, and postponed
installation of well 23-S until

just before the driller was

preparing to demobilize.

1332.52 139:RTA:£frid0818

Corrective Action

Propane torches were used
extensively throughout the winter
to periodically thaw these
systems in order to continue
drilling.

Different drilling techniques
were used with the hollow-stem
auger in attempting to control
the heaving sands during drilling
and to allow split-spoon
sampling. None were entirely
successful, and a cable-tool
drill rig was ultimately used
where heaving sands were
encountered.

Two- and three-inch split-spoon

_samplers with various accessories

were used to attempt recovery of
fine-grained material. Only
partial recovery was possible in
some instances.

Well 22-S was installed on NIROP
property prior to gaining access
to BNR property because it
appeared unlikely that a suitable
location on BNR property could be
found that would satisfy all the
siting requirements for well 22-
S, and because this well was
required for the TCE time-series
test. Access approval was
finally obtained in late January,
and well 23-5 was drilled in
February.

4=6



Problem

Excessive bentonite grout was lost
to the formation on several
occasions during the grouting
process, depleting the grout
supply, and causing this task to
be continued the following day.
This added to schedule delays
because additional grout had to

be ordered and scheduled through
the grout vendor.

An underground steel pipe was
encountered approximately 2.5

feet below ground surface while
drilling at the AT-2 well location.
An initial check for underground
utilities at this location did

not show the presence of this pipe.

An apparent thick clay lens was
encountered while drilling well
AT~2 approximately 28 feet below
the water table or 41 feet below
ground surface at elevation 793,5
feet MSL. This was a significant
departure in geology based on the
borehole log 6-D located less than
30 feet to the south, where a
homogeneous sand aquifer more than
100 feet thick was indicated. The
effect of this thick clay lems is
to reduce the unconfined aquifer
thickness in this region compared
to other regions at the NIROP.
Hydraulic properties of the
aquifer determined by the pumping
test at well AT-2 may not be
representative of the approximate
100-foot-thick homogeneous sand
aquifer to the south,

Standard, off-the-shelf pipe
material was not available to
construct the five-foot section

of pipe used to conduct the plumb-
ness and alignment test. USACE
specifications required that this

1332.52 139:RTA:£frid0818

Corrective Action

No corrective action was taken.

FMC was contacted for another
underground utility check, and
the borehole location was moved
several feet off to one side.

No corrective action was taken
for the following reasons:

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

« The quality of geologic
samples obtained while drill-
ing well AT-2 was not high
enough to accurately
characterize lithology.

. Schedule constraints made
relocation unrealistic.

The five-foot section of test
pipe had to be custom—-built,
using a combination of one-foot
pipe sections, couplings, and
steel washers. The steel washers
provided the correct outside

4=7



Problenm

five-foot section of test pipe have
an outside diameter not less than
1/4 inch smaller than the diameter
of the well casing. This would
allow a maximum tolerance of 1/8
inch.

An "internal seam" was encountered
in several two-inch 1.D. monitoring
wells, which prevented the
contractor's two-inch submersible
pump from being used to develop
these wells,

FMC conducted several flow capa-
city tests of sanitary sewer
laterals in the plant over a

period of several weeks. These
tests were conducted to determine
whether the sewer laterals had
sufficient flow capacity to receive
the discharge water from pumping
tests at AT-1 and AT-2. FMC
eventually concluded that the sewers
did have marginally sufficient
capacity. However, shortly before
the pumping test at AT-2 was
scheduled to begin, FMC advised

RMT that the discharge hose from
AT-2 could not be laid directly on
the plant floor for routing to the
inside manhole; they required that
the discharge line be routed over-
head through the plant. This would
have required considerable labor,

. time, and additional feet of hose

or piping to support the discharge
line from existing overhead struc-
tures, pipe racks, etc. The delays
in recelving authorization from FMC
to discharge test water to the plant

sewers would also affect planning and

scheduling for the TCE time-series
test at AT-l.

1332.52 139:RTA:£rid0818

Corrective Action

diameter of the test pipe, and
were welded in place at
approximately one-foot intervals.

A submersible pump with a
slightly smaller outside diameter
was obtained for these wells.
Since each of these wells passed
the plumbness and alignment test,
the problem probably resulted
because of the excessively close
tolerances occasionally
encountered when attempting to
place a two-inch submersible pump
ingide the two-inch I.D. pipe.

RMT evaluated alternatives for
discharging the test water to
other sanitary sewer access
points, due to these restrictions
imposed by FMC. The alternative
recommended by RMT, which was
implemented, involved routing the
discharge hose from AT-2 to a
storm sewer manhole on NIROP
property, then into the manhole
and through the storm sewer which
crossed under East River Road
over 600 feet of storm sewer),
then exiting the storm sewer on
west side of East River Road and
continuing on to a sanitary sewer
manhole owned by the MWCC.,

\



Problem Corrective Action

Horizontal survey coordinates could No corrective action was
not be obtained for well 23-§ possible.

because of railroad yard activity

east of the NIROP. As a result,

this well location could not be

accurately plotted on the base

map (Figure 4~1).

4.4 Data Presentation

Eighteen (18) wells were installed by RMT between December 1987 and
February 1958. Well construction data for each well are preéented in
Table 4-2, and well locations are shown on Figure 4~1. Of the 18 wells,
5 were water table wells (S-suffix), 5 were intermediate-depth
piezometers (I-suffix), 5 were deep piezometers {D—suffix), 1 was a
bedrock piezometer (PC-suffix), and 2 were production wells (AT-suffix)
which also function as monitoring wells. Borehole logs and well
construction diagrams are contained in Appendix B. Borehole logs were
prepared for each monitoring well unless a borehole log was already
available for a deeper well at that locatiomn, with the exception of
wells AT-1 and AT-2.

Table 4-3 summarizes grain-size distributions and natural moisture
content of 21 samples analyzed by the RMT Soils Laboratory. Atterberg
limits were not determined for these samples because they were visually
determined to be nonplastic or noncohesive. Grain-size distribution
curves are shown in Appendix C.

These results were further analyzed and incorporated into the RI

Addendum Report (RMT, 1988d).
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TABLE 4-2
WELL CONSTRUCTION DATA

Top of Well Casing Top of Screen Bottom of Screen
Well Number Installation Date Elevation® Elevation Elevation Well Depth?
21-8 12-16-87 837.67 815.6 800.6 37.1
22-8 12-11-87 837.76 816.5 801.5 36.3
23-8 2-15-88 847.11 819.1 804.1 45.5
24-8 12-18-87 836.33 814.6 799.6 36.7.
25-8 12-21-87 V 835.31 813.3 798.3 37.0
1-1 1-15-88 835.28 767.0 757.0 78.3
2-1 1-28-88 838.05 770.6 760.6 77.5
3-1 12-10-87 837.38 770.0 760.0 77.4
4-1 12-22-87 833.46 766.6 756.6 76.9
5~1 12-17-87 838.02 785.2 775.2 62.8
10-D - 2-2-88 834.77 741.1 731.1 103.7
11-D 2-10-88 837.52 714.6 704.6 132.9
12~D 1-22-88 837.79 714.9 704.9 132.9
13-b 2-8-88 835.77 743.3 733.3 102.5
14-D 1-20-88 837.92 753.3 745.3 99.6
5-PC 1-14-88 834.49 669,20 641,70 192.8
AT-1 12-10-87 838.53 793.3 773.3 67.2
AT-2 12-30-87 836.45 798.5 769.5 88.0

8 From top of casing.
Open hole.

€ Elevations are tied to the previously existing well network (wells 1-p, 2-5, 3-8, 3-D, 6~S) with the exception of well
23-S. Well 23-S elevation was tied to a City of Fridley benchmark. All elevations are relative to MSL.



. . ’

TABLE 4-3
SUMMARY OF SOIL PHYSICAL ANALYSES

Percent
Natural
Borehole Location Sample No. Depth Below Ground (ft) %X Gravel %X Sand % Silt % Clay Moisture

2-1 5-8 35 ~ 36.5 0 20 9 1 23.6
2-1 S-10 45 - 46.5 0 70 23 8. 21.0
2-1 s-15 70 - 71.5 0 95 3 2 17.1
10-p s-3 10 - 11.5 2 80 11 7 19.5
10-D s-11 50 - 51.5 7 81 11 1 16.7
10-D 5-20 95 - 96.5 4 87 5 4 21.4
11-D 5-8 35 - 36.5 0 97 2 1 18.7
11-D 5-17 80 - 81.5 7 92 0 1 14.9
11-D 5-25 120 -~ 121.5 0 96 2 1 16.2
12-D S-4 20 - 21.5 1 93 3 3 8.9
12-D 5-13 65 - 66.5 14 83 2 1 11.3
12-D §-25 125 - 126.5 32 67 1 1 14.4
13-D S-4 15 - 16.5 6 93 0 1 21.9
13-D 5-9 40 - 41.5 0 3 74 23 20.3
13-D $-20 95 - 96.5 30 67 2 1 10.2
14-D S-2 35 - 36.5 0 95 3 2 20.9
14-D S-4 45 - 46.5 0 78 9 13 16.5
14-D S-12 85 —- 86.5 0 98 2 1 17.7
23-5 5-6 10 - 11 1 96 0 2 4.2
23-§ $-9 20 - 21 6 91 2 1 11.8
23-5 S-13 30 - 31 0 99 0 15.1
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5. GROUND WATER LEVELS

5.1 Planned Procedures

A detailed procedure for measuring ground water levels is contained
in the A-E QCP (RMT, 1988a), and is incorporated here by reference.

There were no deviations from the planned procedure.

5.2 Quality Control Activities

Foot markers for the first 100 feet of water-level-measurement-
device cable were checked for accuracy against a steel tape prior to
measuring water levels.

A single measurement device was wused to measure water levels,
thereby avoiding potential discrepancies with the use of multiple

measurement devices.

5.3 Implementation Problems and Corrective Actions

Problem Corrective Action
Total depth of PC-5 could not be No corrective action was taken.
measured with the water-level Total depth of the well was
indicator or plopper tape, a accurately determined and
measurement typically attempted recorded during well construction
whenever water levels are measured, by the supervising geologist.

Some type of obstruction (e.g.,
piece of fractured bedrock wedged
in bedrock borehole) may be
preventing the probe from reaching
to the bottom.

5.4 Data Presentation

Ground water elevations are listed in Table 5-1 for 52 wells,
including production wells FMC-33, AT-1, and AT-2. All water level
measurements were taken on February 19, 1988, except for well FMC-33
which was measured the previous day.

These results were further analyzed and incorporated into the RI

Addendum Report (RMT, 1988d).
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TABLE 5-1
GROUND WATER ELEVATIONS
(February 19, 1988)

Top of
Well Casing Depth to Water

Elevation Water Elevation

Well No. (ft MSL) (ft) (£t MSL)
1-8 837.14 24.08 813.06
1-1 835.28 21.94 813.34
1-D 836.75 23.40 813.35
1-PC 837.63 23.58 814.05
2-5 836.07 23.05 813.02
2-1 838.05 25.07 812.98
2=D 836.04 -22.96 813.08
2=PC 838.05 24,53 813.52
3-s 836.75 23.81 812.94
3-D 837.48 24.69 812.79
3-PC 839.21 25.47 813.74
4~-8 ’ 837.45 24,35 813.10
4-1 833.46 27.81 805.65
4-D 834,79 29.09 805.70
4=PC 834,75 21.56 813.19
5-S 835.06 22.72 812.34
5=1 838.02 25.23 812.79
5=-D 836.00 22.94 813.06
5-PC 834.49 21.08 813.41
6=S 835.73 23.49 812.24
6-D 835.69 28.94 806.75
7-S 835.97 22.93 . 813.04
7-D 835.63 ) 32.11 803.52
8-S 835.76 22.77 812.99
8-D 834.02 28.38 ' 805.64
9-8 836.68 23.66 813.02
9=-D 834.30 33.35 800.95
10-S 835.89 23.43 812.46
10-D 834.77 21.39 813.38
11-8 835.89 29.28 806.61
11-D 837.52 24.32 813.20
12-8 838.51 25.52 812.99
12-D 837.79 24.48 813.31
13-§ 834.59 21.59 813.00
13-D 835.77 22,57 813.20
14=§ 835.99 23.00 812.99
14=D 837.92 25.19 812.73
15=-§ 834.83 21.74 813.09
16=-S 837.26 24,21 813.05
17=5 835.75 26.92 808.83
18=5 834.08 28.56 805.52
19-8§ 834,56 33.19 801.37
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TABLE 5-1 (CONT'D)
GROUND WATER ELEVATIONS
(February 19, 1988)

Top of
Well Casing Depth to Water

Elevation Water Elevation
Well No. {ft MSL) (ft) (£t MSL)
20-8 837.62 24.91 812.71
21-8 837.67 24.43 813.24
22=8 837.76 29.80 812.96
23=-8 847.11 33.84 813.27
24=-8 836.33 24,12 812.21
25-8 835.31 22.42 812.89
FMC-33 837.05 24.52% 837.05%
AT-1 838.53 25.70 812.83
AT=2 836.45 24422 812.23

*Measured February 18, 1988.
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6. WATER QUALITY

6.1 Planned Procedures

Four different types of water samples were collected according to
planned procedures during January and February 1988. These are
summarized as follows:

o All 52 monitoring wells, including production wells FMC-33,
AT-1, and AT-2, were sampled and analyzed for VOCs and metals
(Table 6-1) to supplement existing data and to better
characterize the extent and magnitude of ground water
contamination for subsequent remediation. Field and QC
samples were analyzed by the USACE-WES laboratory. QA samples
were analyzed by the USACE-MRD lab.

. Two storm sewer samples were collected and analyzed to
characterize the quality of discharge water originating from
the NIROP facility and to evaluate the potential impact on the
Mississippi River, These samples were included with
monitoring well samples and were analyzed for the same list of
constituents (Table 6-1). Samples were analyzed by the USACE-
WES laboratory,

. Samples collected during the five-day TCE time-series test
were analyzed for TCE to assess the 1likelihood that a
significant off-site source of contamination was impacting the
NIROP, Samples were analyzed by RMT Laboratories, Inc.

. Samples collected from well AT-2 for bench-scale testing were
analyzed to determine whether the chemical characteristics of
ground water would result imn potential operation or
maintenance problems for remediation equipment. Samples were
analyzed by RMT Laboratories, Inc.

Common elements of water quality sampling and analysis included the

following:
. Well purging (for ground water wells).
. In-field measurements of temperature, pH, and specific
conductance,
. Sample collectionm.,
. Sample filtration. )
. Sample container, preservative, and holding-timé criteria.
. Documentation and chain-of-custody procedures.
. Sample shipment.
. Sample analysis.
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TABLE 6-1 .
CHEMICAL PARAMETERS ANALYZED® IN GROUND WATER SAMPLES

Volatile Organic Compounds?® Metals? {Dissolved)
Vinyl Chloride Barium

Methylene Chloride Selenium
Trichlorofluoromethane Manganese

1,1 Dichloroethylene Zine

1,1 Dichloroethane

Cis- and Trans—- 1,2 dichloroethylene

Chloroform

1,1,1 Trichloroethane

Trichloroethylene

Benzene

Tetrachloroethylene

Toluene

Ethylbenzene

Xylene

38y0Cs selected for analyses were based on the list of VOCs detected
to date as reported in the Jume 1987 RI Report (RMT, 1987).
Parameters recommended for analysis in the report also included
xylene due to its detection in pits/trenches, and vinyl chloride
which was added to the list because it is a breakdown product of TCE.
PMetals selected for analyses were based on Table 7-2 of the June
1987 RI Report (RMT, 1987). Parameters selected are those metals
that exhibited a determinable off-site health risk. Selenium was
added due to its detection at well 9-5 at a concentration exceeding

its Maximum Contaminant Level.

CAnalysis methods followed USEPA SW-846 methods, 3rd editionm,
November 1986.
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Detailed procedures for these activities are contained in the A-E
QCP (RMT, 1988a) and are incorporated here by reference. A-E QCP
procedures for conducting bench-scale tests on‘water samples collected
from well AT-2 (RMT, 1988a) were followed. A summary of the bench-scale

tests is contained in Appendix D.

6.2 Quality Control Activities

6.2.1 Field Measurements

Battery checks and field calibrations were performed daily on each
instrument while in use in accordance with the A~-E QCP (RMT, 1988a). pH
Meters were checked several times each day with fresh buffer

solutions. Calibration data were recorded in field log books.

6.2.2 Laboratory Data

Samples from 52 monitoring wells and two storm sewers were sampled
and shipped to the USACE-WES laboratory for analysis. In additiom, trip
blanks, field blanks, and field duplicates were submitted to the USACE-
WES laboratory for quality control purposes, and to the USACE-MRD
laboratory for quality assurance checks (RMT, 1988a). Subsequent
discussions focus on USACE and RMT quality coﬁ;tol activities, since
quality assurance reports from the MRD lab are not available.

Laboratory reports received from the WES laboratory were first
checked against sample collection and shipping records to confirm that
results were received for each sample that was shipped. Test results
were also compared to the parameter 1list originally requested for

analysis to check for completeness.
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Trip Blanks

Thirteen (13) trip blanks were submitted to the WES laboratory and
were analyzed along with the field samples. A trip blank was generated
by adding deionized water to an empty sample container in the laboratory
and transporting the sealed container with the other sample bottles to
the field and back to the laboratory for analysis. Results for the 13
trip blanks are shown in Table 6~2. Results were below the analytical
detection limit for all constituents, except for five trip blamks that
contained traces of methylene chloride. Methylene chloride is used
during bottle preparation., Detection of this constituent in a trip
blank indicates laboratory contamination. Therefore, any trace amounts
of methylene chloride detected in field samples or field blanks can be
assumed to originate in the laboratory and not in the ground water.
Field Blanks

Five (5) field blanks were collected along with the field
samples. However, as explained in Section 6.3, results were received
for only three of the five samples. Field blanks consist of sampler
rinsate and are intendéd to demonstrate the effectiveness of sampler
decontamination between sample collections. Table 6~3 summarizes
results for the three field blanks, and shows that only methylene
chloride was detected in two .of the three samples. Since methylene
chloride was detected in 5 of the 13 trip blanks as well, the "source of
this contaminant can be assumed to originate from the laboratory and not
from the ground water. Decontamination procedures were, therefore,

effective.
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Constituent
Benzene
Chloroform
1,1-Dichloroethane
t,1-bDichloroethylene
Cle-1,2-Dichloroethylene
Trans-1,2-Dichloroethylene
Ethylbenzene
Methylene Chloride
Tetrachloroethylene
Toluene
Trlchloroethylene
1,1,1-Trichloroethane
Trichlorofluoromethane
Vinyl Chloride

Xylene (Total)

ANALYSIS OF TRIP BLANKS® FROM T‘:IAEBI;I;NI:!_AZRY-FEBRUARY 198.8 SAMPLING ROUND
TRIP BLANK NO.
1 2 3 4 5 (] 7 8 9 10 11 12 13
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 £ 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0,005 € 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 0.016 < 0.005 0.067 < 0.006 0.021 0.007 0.08i < 0.005 < 0,005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0,005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0,005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 6.005 < 0.005
< 0.005 < 0.005 < 0.005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005
< 0.010 < 0.010 < 0.010 < 0.010 < 6.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010 < 0.010
€ 0.005 < 0,005 < 0,005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0,005 < 0,005 < 0.005
2 yoCs only, Sample was generated by adding delonized water to an empty sample container in the laboratory, and transporting the sealed container to the Eield and back to the

laboratory for analysis.
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TABLE 6-3
ANALYSIS OF FIELD BLANKS@:¢ FROM THE
JANUARY - FEBRUARY 1988 SAMPLING ROUND

Field Blank Field Blank Field Blank

Constituent No. 3 No. & _No. 5

Barium® < 0.005 < 0.010 < 0.010

: Manganese® < 0,030 < 0.030 < 0.030
SeleniumP < 0.005 < 0.005 < 0.005

. ZincP < 0.030 < 0.030 < 0.030
Benzene < 0.005 < 0.005 < 0.005
Chloroform < 0.005 < 0.005 < 0.005
1,1-Dichloroethane < 0.005 < 0.005 < 0.005
1,1-Dichloroethylene < 0.008 < 0.005 < 0.005
Cis,l,2-Dichloroethylene < 0.005 < 0.005 < 0.005
Trans-1,2,Dichloroethylene < 0.005 < 0.005 < 0.005
Ethylbenzene < 0.005 < 0.005 < 0.005

Methylene Chloride < 0.005 0.035 < 0.005
Tetrachloroethylene < 0.005 < 0.005 < 0.005

Toluene < 0.005 < 0.005 < 0.005
Trichloroethylene < 0.005 < 0.005 < 0.005
1,1,1=Trichloroethane < 0.005 < 0.005 < 0.005

Vinyl Chloride < 0.010 < 0.010 < 0.010

Xylene (Total) < 0.005 < 0.005 < 0.005

2 sampler rinsate. Results are in mg/l.

® Metals are dissolved, not total.

¢ Dpata for field blanks No. 1 and No. 2 are not available as explained
in Section 6.3.
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Duplicate Samples

Five (5) duplicate monitoring well samples were collected and
submitted for analysis. Analysis results were cheﬁ used to measure
laboratory precision, which is a measure of the variability in repeated
measurements of the same sample compared to the average value. Results
are shown in Table 6~4. Where possible, results are c;mpared to the
historical precision range as determined by USEPA for SW-846 methods
(USEPA, 1987a). Table 6~4 lists historical precision ranges of five (5)
constituents. 1In general, laboratory precision was within the historic
precision range determined by USEPA. The upper precision range for TCE
(33.7 percent) was slightly outside of the historical 1limit of 28
percent, but this 1s not considered isignificant. All mean precision
data are within the historic precision range.

Surrogate-Spiked Samples

Laboratory accuracy was evaluated by analyzing percent recovery
data supplied by the WES laboratory for surrogate-spiked samples (Table
6-5). Laboratory accuracy measures the average or systematic error of
an analytical method. A surrogate-spiked sample were created by adding
known quantities of several organic compounds to the sample. Seventy-
five (75) field and QC samples were analyzed for three (3) surrogate
parameters (Table 6-5). Mean accuracies were very high, with results
close to 100 percent recovery. Minimum and maximum values for all three
(3) surrogates analyzed were outside of USEPA guidance levels
established for these constituents, based on SW-846 and Contract
Laboratory Program methods (USEPA, 1987b; USEPA, 1987a). Given the high
degree of accuracy for mean values, however, laboratory accuracy is
considered acceptable.

1332.52 139:RTA:frid0818 6-7



TABLE 6-4
LABORATORY PRECISION2 BASED ON
DUPLICATE SAMPLES FROM THE JANUARY - FEBRUARY 1988

SAMPLING ROUND

No. of Rangeb of Historical
Precision Precision Mean Precision
Constituent Pairs® (X RSD) (X RSD) (X RSD)
Barium 5 lel=6.7 3.5 ——
Manganese 5 0=5.7 1.7 -
Selenium 1 1.8 1.8 -
Zinc 5 0-18.6 4.3 -
Benzene - - - -
Chloroform - - - -
1,1-Dichloroethane 1 28.3 28.3 9-28
1,1=-Dichloroethylene - - — —-—
Cis-1,2-Dichloroethylene 2 4,0-13.7 8.9 9-28
Trans-1,2-Dichloroethylene — - — -
Ethylbenzene = - - =
Methylene Chloride - - - -
Tetrachloroethylene 1 0 0 9-28
Toluene - - - -
Trichloroethylene 3 8.6-33.7 21.4 9-28
1,1,1-Trichloroethane 14.0 14.0 9-28

Trichlorofluoromethane
Vinyl Chloride
Xylene (total)

a

Precision (laboratory) is

a measure of

the variability in reported
measurements of the same sample compared to the average value, and is
reported as percent Relative Standard Deviation (percent RSD).

the percent RSD, the more precise the data (USEPA, 1987a, p. F-2).

b Por Level III analytical levels based on SW-846 methods (USEPA, 1987a,

pn F-7)o

The lower

€ Indicates the number of duplicate pairs collected in the field for which

quantifiable concentrations of the indicated constituents were detected in
both samples.
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B TABLE 6-5
ACCURACY® OF SURROGATE-SPIKED SAMPLES FROM THE
JANUARY - FEBRUARY 1988 SAMPLING ROUND

USEPA CLP
Range of Mean Accuracy Acceptance USEPA SW-846
No. ofb Accuracy Accuracy Range Criteria® Historic Accuracy
Constituent Samples (% Recovery) (% Recovery) (X Recovery) - (X Recovery)
4—-Bromof luorobenzene 75 86 —- 116 97.3 86 - 115 95 ~ 107
1,2-Dichloroethane-D4 75 76 - 116 97.7 76 - 114 95 - 107
Toluene-D8 75 82 - 116 100.0 88 - 110 95 - 107

Accuracy (laboratory) measures the average or systematic error of an analytical method. Accuracy is
measured as percent recovery. The closer the value is to 100 percent, the greater the accuracy.

b Includes the field and field QC samples.
USEPA, Contract Laboratory Program — Statements of Work for Organics (USEPA, 1987b, p. 13-37).

Data Quality Objectives for Remedial Response Activities, SW-846 Method for volatile organic compounds
(USEPA, 1987a, p. F-7).
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Sample Splits

Samples from monitoring wells 4-I and 14-D were split with the
Minnesota Pollution Control Agency (MPCA), at their request, for quality
assurance purposes., Results are shown in Table 6-6 for constituents
that were detected by at least one of the laboratories. The MPCA

reported concentrations were 1.5 to 2.2 times greater than the WES

results when both laboratories reported quantifiable concentrations.

6.3 Implementation Problems and Corrective Actions

Problem

RMT originally planned to imstall
wells 22-8 and 23-S off-site and
upgradient of the planned location
for pumping well AT-1, collect a
ground water sample from each well,
and analyze for VOCs (RMT, 1988a).
If the results did not indicate an
off-site source or were inconclu-
sive, pumping well AT-1 would be
installed and a five-day TCE time-
series pumping test would be
conducted. Instead, RMT was unable
to locate well 22-S off-site be-
cause of inaccessible terrain on
the railroad yard to the east.-

In addition, the USACE was unable
obtain access to BNR property for
installation of well 23-§ until
late January 1988.

QC field blank #1 was lost in ship-
ment, and results were not available
for this sample.

QC field blank ##2 was inadvertently
shipped to the MRD lab for analysis,
and analysis results could not be
retrieved in time for evaluation of
water quality data.
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Corrective Action

To avoid the risk of extending
field time and postponing the
pumping test scheduled for AT-2,
which was planned to occur con-
currently with the TCE time-
series test at AT-1, RMT pro-
ceeded with the drilling
schedule independent of the
original plan and without
benefit of the VOC results for
22-8 and 23-8. This decision
was made under the assumption
that conducting the TCE time-
series would prove to be
necessary and beneficial.

No corrective action was
possible, since this was first
discovered after recelving the
WES laboratory report on
May 6, 1988, Field activities
had concluded in mid-February.

No corrective action was
possible.



TABLE 6-6
SPLIT SAMPLE RESULTS®

Constituent WELL 4-1

WELL 14-D

USACE-WES® MpcAP»d

USACE-WES? Mpcab»d
1,1-Dichloroethane < 0.005 0.003
1,1-Dichloroethylene < 0.005 0.0034
Cis-1,2-dichloroethylene 0.092 0.21
Tetachloroethylene < 0.005 0.0029
Trans—1,2-dichloroethylene 0.22 0.32
Trichloroethylene 8.1 13.0

Minnesota Pollution Control Agency.

Results are in mg/l.

< 0.005 0.009

U.S. Army Corps of Engineers - Waterways Experiment Station.

4 MpCA field blank contained 0.0027 mg/1 methylene chloride.
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Problem Corrective Action

The initial lab report received from Following receipt of the initial

the WES laboratory on May 6, 1988, laboratory report, RMT contacted
did not include results for the WES laboratory and requested
trichlorofluoromethane, which a copy of the complete report
hindered further data analysis until that included results for

a complete report was received on trichlorofluoromethane.

May 12, 1988,

6.4 Data Presentation

6.4.1 Monitoring Wells

All 52 monitoring wells shown on Figure 4-1 (including production
wells FMC-33, AT-1, and AT-2) were sampled and analyzed for the
constituents listed in Table 6~1., Field and QC samples were analyzed by
the USACE-WES laboratory. QA samples were analyzed by the USACE~-MRD
laboratory. Table 6-7 lists sampling dates and summarizes the results
of in-field measurements, Laboratory results are summarized in Table
6-8, and original lab reports are coantained in Appendix E.

These results were added to the existing water quality database and
were further analyzed during preparation of the RI Addendum Report (RMT,

1988d).

6.4.2 Storm Sewer Samples

Samples were collected by RMT from two storm sewers on
February 9, 1988, and were analyzed for the parameter list in Table 6-1
by the USACE-WES laboratory. Samples were collected from the discharge
outfalls to the Mississippi River at the locations shown on Figure
4-1. Laboratory results are listed in Table 6-8 following the monitor-

ing well results. In-field measurements are included in Table 6-7.

1332.52 139:RTA:frid0818 6-12



Well
No.
1-8
1-1
1-D
1-PC
2-8
2-1
2-D
2-pPC
3-5
3-1

3-PC
4-8
41
4-PC

5-§

8 Baged

b Baged on unfiltered portion.

TABLE 6-7

SUMMARY OF SAMPLING DATES AND WATER QUALITY IN-FIELD MEASUREMENTS

Sampling pH Temp . SEC @ 25°C
Date (S.U.) (°c) (umho/cm) Color® Turbidityb odorP
2-07-88 7.1 14 610 None Yes Iron
2-10-88 7.5 9.5 1,050 None None None
2-09-88 7.6 10 710 None Slight None
2-15-88 7.4 13 740 None None Sulfide
2-07-88 6.9 10 780 None Extreme Sour
2-09-88 7.1 11 1,020 None Extreme
2-09-88 7.3 9 920 None None None
2-16-88 7.6 14 850 None None None
2-09~-88 7.2 10 850 None Extreme Slight sulfide
2-10-88 7.2 9 920 None Extreme None
2-10-88 7.2 11 900 None None None
2-16-88 7.4 11 900 None None None
1-27-88 7.5 10 480 None Moderate None
1-28-88 7.4 13 990 None None None
2-10-88 7.4 9 920 None None None
2-16-88 7.5 15 720 None None None
1-26-88 6.9 11 1,150 None Extreme None

on filtrate.
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TABLE 6-7 (CONT'D)
SUMMARY OF SAMPLING DATES AND WATER QUALITY IN-FIELD MEASUREMENTS

Well Sampling pH Temp. SEC @ 25°C

No.. Date (5.U,) (°c) (umho/cm) Color® Turbidity® odoc?
5-1 1-26-88 6.9 11 1,220 None Extreme None
5-D 2-09-88 7.4 10 980 None None None
5-PC 2-09-88 T 9 630 None None None
6-5 1-26-88 6.8 12 1,070 None Moderate None
6-D 1-27-88 ' 7.3 13 870 None None None
1-S 2-10-88 6.9 10 1,040 None Extreme Sulfide
7-D 2-16-88 1.5 14 980 None None None
8-s 1-28-88 6.9 13 870 None Extreme None
8-D 2-17-88 7.5 13.5 860 None None Slight sulfur odor
9-§ 1-27-88 7.1 13 990 None Extreme None
9-D 2~17-88 7.5 13.5 920 None None None
10-8 1-25-88 6.9 12 1,010 None Yes None
10-D 2-17-88 7.6 13 620 None Extreme Fuel oil-like
11-8 1-25-88 7.2 13 870 - None Slight None
11-D 2-16-88 7.5 14.5 850 None None None
12-8 2~-10-88 7.5 10 630 None None None
12-D 2-18-88 T.4 11 900 None None None
13-§ 2-08-88 7.3 14 730 None . None None
13-0 2-10-88 1.5 10 530 None Slight None
14-8 2-08-88 7.2 14 730 None Slight None

8 Bagsed on filtrate.
b Based on unfiltered portion,
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TABLE 6-7 {CONT'D)
SUMMARY OF SAMPLING DATES AND WATER QUALITY IN-FIELD MEASUREMENTS

Well Sampling pH Temp.  SEC @ 25°C

No.. Date (5.0.)  (°C)  (umho/cm)  Color®  Turbidity® odor®
14-D 1-28-88 7.4 14 1,040 None None None
15-8 2-08-88 7.0 15 960 None Slight None
16-S 2-11-88 7.2 10 780 None None None
17-8 1-26-88 6.9 12 . 1,130 None None None
18-5 1-26-88 7.2 11 1,150 None Slight None
19-8 2-11-88 1.3 8 570 None Extreme None
20-8 2-10~-88 7.3 9 550 None Slight None
21-5 2-10-88 7.1 10 910 None None None
22-8 1-25-88 7.1 10 520 None Extreme None
23-8 2-17-88 7.5 14 550 None None None
24-5 1-25-88 7.2 13 1,240 None Yes None
25-8 1-27-88 7.2 12 570 None Extreme None
FMC-33  2-18-88 7.0 12.5 870 None None 0il-like
AT-1 2-18-88 6.8 14 1,100 None None Strong solvent-like
AT-2 2-18-88 7.2 16.5 1,170 None None Strong solvent-like
Storm 2-19-88 7.8 12 500 None None None
Sewer

North

Storm 2-19-88 7.8 8 400 None None None
Sewer

South

2 Baged on filtrate.
Based on unfiltered portion.
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TABLE 6-8

CONSTITUENTS ANALYZED JANUARY-FEBRUARY 1988

Date ! Faraweter 1 [ IS B R tes 100
' ' ' .

- ' ! !
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< means not detected using detection limit shown; P means present but below detectlon limits

1 means insuffictent sample; J means estimated value; B means broken.
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These results were further analyzed during preparation of the RI

Addendum Report (RMT, 1988d).

6.4.3 TCE Ti-e—Series Analysis

The TCE time-series pumping test at well AT-1 began on
February 3, 1988, and concluded five days later on February 8. Figure
6-1 shows the approximate location of wells used in the time=-series
test. Samples were collected from each well at startup, once each day,
and again at.shutdown for a total of six samples per well. Samples were
analyzed for TCE by RMT Laboratories, Inc. Laboratory reports are
contained in Appendix F and results are shown on Figure 6-2.

These results were further analyzed during preparation of the RI

Addendum Report (RMT, 1988d).

6.4.4 Bench-Scale Testing

On-site, bench-scale tests of ground water were conducted to
determine whether the chemical characteristics of the ground water would
result in potential operation or maintenance problems 1f implementation
of certain remedial techmnologies was pursued.

To test the potential for calcium carbonate and irom hydroxide
precipitation, five samples of ground water were collected from the
discharge of well AT-2 during the aquifer pumping test conducted in
February 1988. Thg samples were analyzed by RMT Laboratories, Inc., for
various constituents before and after equilibration with the atmosphere.

A description of the tests conducted is given in Table 6-9. The
results of the bench-scale tests are presented in Table 6-1C.
Additional information describing the bench-scale tests is included in

Appendix D.
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' TABLE 6=9
DESCRIPTION OF BENCH-SCALE GROUND
WATER TREATABILITY TESTS

Test No. ) Test Description
1 Untreated, unfiltered
2 Untreated, filtered
3 Aerated 1 minute, settled 10 minutes, unfiltered supernatant
4 Aerated 1 minute, settled 10 minﬁ:es, filtered supernatant
5 Aerated 5 minutes, settled 10 minutes, unfiltered supernatant
6 Aerated 5 minutes, settled 10 minutes, filtere& supernatént
7 Aerated 10 minutes, settled 10 minutes, unfiltered supernatant
8 Aerated 10 minutes, settled 10 minutes, filtéred aupérnatant
9 Aerated 10 minutes, settled 60 minutes, unfiltered supernatant
10 Aerated 10 minutes, settled 60 minutes, filtered supernatant

1332.52 139:RTA:£rid0818T



Test No.

Aeration time, minutes

Post—-aeration settling
time, minutes

Post—~settling filtration
Yes
No

pH - Initial
Post—aeration
Post-settling,
supernatant

Temperature, °C
Initial
Post—aeration
Post-settling,
supernatant

Specific conductance,
(umhos/cm @ temp.
noted above)
Inittal
Post—aeration
Post-settling,
supernatant

|

14

100

1332.52 139:RTA:£frid0818T

RESULTS OF BENCH-SCALE GROUND
WATER TREATABILITY TESTS

I

TABLE 6-10
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TABLE 6~10 (CONT'D)
RESULTS OF BENCH-SCALE GROUND
WATER TREATABILITY TESTS

Test No. 1

|

3 4 3 5

I~
joo
o
-
<

Total suspended solids,
mg/l in supernatant after
settling 220* - 590 - 50 - 28 - 130 -

Total alkalinity @ pH 4.5,
mg/l as CaCOy, after
filtration - 440 - 420 - 390 - 340 - 340

Calcium, mg/l
Total — supernatant
after settling 220% - 220 - 220 - 220 - 200 -
Dissolved -
supernatant after
filtration - 250 - 240 - 220 - 230 - 230

Iron, mg/l
Total - supernatant
after settling 1.7 - 1.8 - i.8 - 1.8 - 1.4 -
Dissolved -~
supernatant
after filtration - 1.0 - 0.53 - <0.04 -~ <0.04 - <0.04

Langelier Saturation Index - 0.78 - 1.24 - 1.67 - 1.74 - 1.74

*Value is for untreated, well-mixed sample without settling.
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APPENDIX A

A-E DAILY QUALITY CONTROL REPORTS



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: December 1, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER; Note: Attach Additional Sheets as Necessary

High of twentyeight degrees F., cloudy, no precipitaion,winds out of the
northwest @ 5-10 mph.

WORK_PERFORMED:

Layne-Northwest arrived on site with the following equipment: semi-trailer
with miscellaneous supplies and drilling equipment, cable tool rig, flat bed
truck with water tank, steam cleaner and welder, hollow stem auger rig, small
flat bed truck, and small office trailer. Arranged for Tom Oman of FMC to
meet with RMT and Layne to clear underground utilities in the vicinity of
well 9-S. Restaked wells 5-I, 14-D, 22-S, and AT-1 based on the utility
information supplied by Tom Oman. Talked with Mel Vojvodich of NAVPRO about
employee clearances for Layne and agreed to contact him by late morming of
changes in Layne personnel in order to obtain the necessary clearances.
Talked with Doug Fullen of FMC with regards to the status of the sewer line
cleaning, flow checks through the lines to be used during the Aquifer pump
test. Arranged for Sam Brown of Layne to meet and talk with Paul VanBrunt of
FMC to obtain names of approved cement truck and fuel suppliers. The COE
geologist, Tomiann McDaniel arrived on site this afternoon.

SAMPLING PERFORMED:

None

FIELD ANALYSTS PERFORMED:

None

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
None

UALT ONTROL A NITIATED;

None

Site Coordinator Signature: _(athunime A Kunothrse ki



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

RMT, Inc. Project No. 133 Contract N CA45-86-C-0015, Mod. No. P00003
DATE: 12-2-87 AUTHOR: Ron Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

High of twentyfive, F., cloudy, some light snow, winds out of the northwest @
10-15 mph.

WORK_PERFORMED:

Both hollow stem auger and cable-tool drilling rigs were decontaminated.
Cable-tool rig was set up at AT-1 and has drilled to 20 feet. Six (6) Layne
employees received their ‘picture’ IDs. I received my ‘picture’ ID as well.
Contacted Paul VanBrunt of FMC to discuss the location for the disposal of
the drill cuttings on the "North 40" and the area for draining the water out
of the drillers water tanks, additional vehicle passes for the drillers, a
source of sand for the areas that develop ice while steam cleaning, and the
place to store the drillers steam cleaner at night.

SAMPLING PERFORMED:

Took periodic Hnu readings at the AT-1 location in the drill hole and in the
breathing zone of drillers and myself.

FIELD ANALYSTS PERFORMED:

None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The high pressure hose on Layne's steam cleaner burst and was repaired with
tape. Cable-tool rig had some problems with mechanical pieces freezing. This
problem was corrected by using a propane torch to heat parts affected by ice.

UALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: M / /%
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A-E DAILY QUALITY CONTROL REPORT (DQCR) LR

i _ COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No, 1332 Contract No, DACA45-86-C-0015, Mod, No. P00003

DATE: December 3, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER ; Note: Attach Additional Sheets as Necessary

High of thirtytwo degrees F., cloudy in the morning and sunny in the
afternoon, snow off and on all day with an accumulation of about one inch,
winds out of the northwest at about 10 to 15 mph.

wo :

Background and periodic air monitoring was performed with the HNU. Work
zones were delineated and flagged. Site health and safety guidelines to be
followed by all staff on site involved in drilling activities were discussed
with staff on site and implemented. The hollow stem auger rig mobilized and
set up on site 12-D. The Layne-Northwest drilling crew supervisor cleared
the onsite underground utilities with FMC. Both hollow stem auger and cable
tool rigs began drilling. The cable tool was advanced to a depth of about
forty five feet and the hollow stem auger was advanced to a depth of
twentyfive feet. -

SAMPLING PERFORMED:

Split spéon samples were taken at 12-D at the intervals specified up to
twentyfive feet.

FIELD ANALYSIS PERFORMED:

HNU readings for air quality were taken and recorded.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Drilling activities were interrupted in order to implement the proper level
of protection required. Initially the hollow stem auger was to drill at site
13-D but there were FMC employee cars parked in the area of the fence. We
were unable to get enough of the cars moved to clear an area large enough for
the drill rig and the support truck so we moved to the 12-D site. When we
are through at the 12-D site Security Department will barricade the area we
need in order to drill 13-D.

UALITY CONTROL ACT E TATED:

None.

Site Coordinator Signature: QM.‘A._&M



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

RMT, Inc oject No, 1332 ontract No 45-86-C-00 Mod, No, P00003
DATE: 12-4-87 AUTHOR: Ron Vaughn
WEATHER Note: Attach Additional Sheets as Necessary

High of thirty degrees F., cloudy in the morning, sunny in the midafternoon,
and cloudy again in the late afternoon. Winds out of northwest at 5-10 mph.

WORK PERFORMED:

Background and periodic air monitoring was performed with the Hnu at both
drill sites. Both cable tool and hollow stem auger rigs began drilling.

The cable tool rig advanced to a depth of fiftyeight feet and the hollow stem
auger was advanced to a depth of thirty feet.

SAMPLING PERFORMED:

Split spoon samples were taken at 12-D at the intervals specified up to a
depth of theiry feet. ~Grab samples were taken at AT-1 at random interval. A
total of five samples were taken.

FIELD ANALYSIS PERFORMED:

Hnu readings for air quality were taken and recorded.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The hollow stem auger rig encountered heaving sand problems at 12-D. Water
was addded to create a head within the well in an attempt to force the
heaving sand down. This was unsuccessful and consequently we were unable to
collect a split spoon sample at the thirty foot interval. The heaving sand
also caused the auger plug to get stuck in the hollow stem auger. Additional
water was added to the drill hole to free the auger plug. The Layne-
Northwest drilling supervisor consulted with his office to come up with a
solution to the heaving problem. No solution was decided on today.

UALITY CONTROL _A NI :

None.

Site Coordinator Signature W



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

RMT., Inc. Project No, 1332 Contract No. DACA45-86-C-0015, Mod. No. PO0OQO03

DATE: December 7, 1987 AUTHOR: Catherine A. Kwiatkbwski
WEATHER; Note: Attach Additional Sheets as Necessary

High of thirtytwo degrees F., cloudy, no precipitaion, winds out of the
northwest at 10-15 mph.

WORK_PERFO! :

Background and periodic air monitoring was performed with the HNU. Sam Brown
of Layne-Northwest met with the various utilities to clear the offsite
underground utilities for the wells to be drilled on Maxwell Graphics and
Anoka County Park property. Both cable tool and hollow stem auger crews
begin drilling. The cable tool rig advanced to 65 feet.

SAMPLING PERFO :

The crew on the cable tool rig collected samples to be used in the
determination of the screen slot size for the AT-1 well.

F1 P :

HNU readings for air quality were taken and recorded.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

In an attempt to alleviate the sand heaving problem encountered at 12-D
Layne-Northwest installed a water swivel to the drill head. The stem and
small auger broke off inside the hole. Layne was unable to fish it out so the
decision was made to move the hole and start again. The hollow stem auger
advanced to 35 feet on the second hole and attempted to collect samples with
the split spoon. This was unsuccessful because the sand is very fine and
saturated and runs out of the split spoon. Layne tried several methods to
collect a sample. These methods included the use of a liner in the split
spoon. They need to go to a different size split spoon.

QUALITY CONTROL ACTIVITIES INTTIATED:

None.

, : ’
Site Coordinator Signature: &M 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: December 8, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER ; Note: Attach Additional Sheets as Recessary

High of thirtyeight degrees F., cloudy, light drizzle in the morning and rain
showers in the afternoon with periods of hard rains, winds out the northwest
at 10-15 mph.

WORK PERFORMED:

Layne delivered samples taken from AT-1 to Johnson Division for screen size
determination. The hollow stem auger crew at 12-D advances hole to a depth
of approximately 85 feet. Split spoon samples are taken at intervals of 5
feet. The cable tool rig crew leaves the site to go to LaCrosse to pick up a
hydraulic jack needed to extract the pipe out of the ground at AT-1. The 3
inch pipe needed arrived on site today and the drilling crew unloaded it.

SAMPLING PERFO! :

Background and periodic air monitoring was performed at drill site 12-D.
Split spoon samples were collected at 5 foot intervals at 12-D.

Fl ) P :
None.
PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Split spoon sampling at drill site 12-D continues to be a problem. The
recovery at the 40-45 foot depth was 10-15%. In an attempt to gain better
recovery a small plastic bag was inserted in the split spoon prior to
sampling. This increased the recovery to 35-40% at the 50-55 foot depth.
Layne had a 3 inch split spoon sent and by using this split spoon they
recieved a recovery of about 50% at the 65 foot depth.

QUALITY CONTROL ACTIVITIES INITIATED:
None.

Site Coordinator Signature: _Q)‘Ma A. W
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridlay, Minnasota

HMY, 1n6. Projest No, 1332 Contract No., DACA4S-86-C-0015, Mod. No. P00002

DATE: December 9, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER: Note: Attach Additional Sheets as Necessary

High of thirty degrees F., cloudy, no precipitation, winds out of the
northwest at about 10-1S mph.

WORK PERFORMED: .
The crew on the cable tool rig steam clean the screen and the riser pipe to
be used for the construction of well AT-1. They also steam cleaned the
hydraulic jack to be used to extract the pipe out of the ground at AT-1.
Plastic dropcloths were spread around the AT-1 borehole before placing the
hydraulic jack at AT-1. One of the Layne employees leaves the site to go
pick up the sand to be used for.the sand pack at well AT-1. Construction of
well AT-1 begins. The screen is placed at a depth of 43.5-63.5 feet and the
place the sand pack. The crew on the hollow stem auger rig advance the hole
for 12-D to a depth of 85 feet with split spoon sampling done at 5 foot
intervals.

SAMPLING PERFORMED:
Background and periodic air monitoring with the HNU is performed. Split
spooh sampling at 5 foot intervals at borehole 12-D is done.

FIELD ANALYSIS PERFORMED:
None,

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The crew on the hollow stem auger rig had switched to a 3 inch split spoon
today but problems were encountered with i{t. They didn't have proper
catchers nor a check valve for it. So they constructed a check valve for it
This was unsuccessful and they went back to using the 2 inch split spoon.
They were then able to collect samples with it without any problems. At the
85 foot depth the hex shank drive cap on the auger broke due to excessive
torque. The drillers attempted to get another one either from their shop o:
from a local driller. They locate one by the end of the day and also reque:
to switch to SW casing. Both items may possibly be here by Monday.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

. ' o
Site Coordinator Signature: ﬁZ&E@M4m1 [g;matibunLJL



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: December 10, 1987 AUTHOR: Catherine A. Kwiatkowski
WZATHER : Note: Attach Additional Sheets as Necessary

High of forty degrees F., sunny to partly cloudy, no precipitation, winds out
of the northwest at about 20-35 mph.

WORK PERFORMED:

The crew on the cable tool rig assemble a tremie pipe to be used for grouting
and begin constructing well AT-1. They completed constructing AT-1 today and
began preparing to move the rig to the AT-2 site.

The SW casing and/or the new swivel (hex shank drive cap) to be used during
the drilling of the deep wells has not arrived yet. It is decided to move to
site 3-1 and begin drilling that well. The hollow stem auger crew pulls back
the augers from borehole 12-D and steam cleans the rig and augers and sets up
on 3-I. They also steam clean the screen and riser pipe to be used for the
construction of well 3-I. RHV established and set up the necessary work
zones around the hollow stem auger rig. The hollow stem auger rig crew
drills and constructs well 3-I.

The crew for the rotary rig to be used to drill the bedrock well (5-PC)
arrived on site this morning. The crew spends approximately 5 1/2 hours
repairing the rig. After repairing the rotary rig the crew steam cleans it
and moves off site to set up on drill site 5-PC.

SAMPLING PERFORMED:

Background and periodic air monitoring is performed throughout the day with
the HNU.

FIELD ANAIYSTS PERFORMED:

None.

PROBLEMS ENCOUNT AND CO! ACTIONS;
None.

UALTTY CONTROL ACTIVITIES T TED:

None.

Site Coordinator Signature: Cathunive A Kuxatheot



A-E  DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc oject No, 1332 Contract No, DACA45-86-C-0015, Mod, No. PO0OO03

DATE: December 11, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

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

WORK _PERFORMED:

After completion of well AT-1 the crew form the cable tool rig breaks dowm
and steam cleaned the rig and mobilize to drill site location AT-2. The crew
on the hollow stem auger rig steam clean the rig after the completion of well
3-1 and mobilized to drill site location 22-S. The crew on the hollow stem
auger rig drills and constructs well 22-§,

SAMPLING PERFORMED:

Background and periodic air monitoring is performed throughout the day with
the HNU.

FIELD ANALYSIS PERFORMED:
None.
PROBLEMS ENCO! ERED AND CORRECT ACTIONS :

While drilling the starter hole at location AT-2 the crew came in contact
with a steel pipe located approximately 2 1/2 feet below the ground surface.
No damage was done to the pipe or the rig. Sam Brown of Layne contacted FMC
to provide additional assistance in defining underground utilities in that
area. Further checking showed that if we moved approximately 2 feet east of
the original staked location there would be no problem.

QUALITY CONTROL ACTIVITTIES TNITTATED;

None.

Site Coordinator Signature ' A. 1



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

DATE: December 14, 1987 AUTHOR: Catherine A. Kwiatkowski

WEATHER: Note: Attach Additional Sheets as Necessary

High of twentytwo degrees F., light snowfall in the afternoon, cloudy, winds
out of the north northwest at about 15-25 mph.

WORK PERFORMED:

The hollow stem auger crew steam cleaned their rig and mobilized to drill
site 5-1. They begin drilling and advance to a depth of approximately 45
feet. The cable tool rig crew moved their rig approximately 2 1/2 feet east
of the original staked location for AT-2. The crew from the cable tool rig
steam clean the drive casing and begin. Layne made arrangements with the
general contractor, Becklin Bros. to dig & mud pit for them near the drill
site for 5-PC. The crew on the mud rotary rig mixed their mud and begin
drilling. They advance to a depth of approximately 50 feet.

S G :

Background and periodic air monitoring was performed throughout the day at
all three drill sites with the HNU. Samples were collected at 53-PC.

FIELD ANALYSIS PERFORMED:
None.
PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The hollow stem auger crew encountered heaving sands at a depth of
approximately 40 feet while drilling 5-I. They added the water swivel to the
rig and attempted to create a head to keep the sands down so they could
sample with the split spoon. This method was unsuccessful. Tomorrow they
are going to try adding the water directly from the hydrant. By using the
hydrant directly they would be able to add water at a faster rate than they
can from the water tank on the truck.

UALITY C OL_A 1IE TATED:

None.

A

Site Coordinator Signature (azhunine. A Kucarhr ekl



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

‘RMT, Inc ject No. 1332 _ Contract No. DACA45-86-C-0015, Mod. No, P0O0003
DATE: December 15, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER : Note: Attach Additional Sheets as Necessary

High of twentysix degrees F., snow all day, cloudy, winds out of the
northwest at about 15-25 mph.

WORK P :

The appropriate work zones were delineated and set up at drill sites AT-2 and
at the offsite well PC-5. The crew on the cable tool rig constructed had to
construct a holding vessel for the bailing of the AT-2 borehole.

The hollow stem auger crew hook up the water swivel and drill out the sand
that heaved in borehole 5-I overnight. Cleaned out the hole to 45 feet. Had
to stop because of the heaving sand problems. Relocated the hollow stem
auger rig to 21-S. This borehole was advanced to the final estimated depth
of 35 feet. They will construct the well tomorrow.

The crew on the cable tool rig steam cleaned the casing they would be using

“to drive into the AT-2 borehole. They advanced to a depth of 51 feet by the

end of the day.

The mud rotary crew located at 5-PC remixed their mud and advanced their
borehole to a depth of 110 feet. Bedrock was determined to be at a depth of
102 feet.

Arrangements were made with Security to rope off the area needed to place the
hollow stem auger rig and its support truck on the west end of the parking
lot.

SAMPLING PERFORMED:

Background and periodic air monitoring was performed at all three drill
sites. Samples were collected during drilling at 5-PC.

FIELD ANATYSIS PERFORMED:

None.
PROBLEMS ENCOUNTERED AND CORREQZI!E AQIIONS;

The heaving sands encountered while trying to take split spoon samples from
the intermediate and deep wells with the hollow stem auger continues to be a
problem. We encountered this problem at 5-I and it caused a binding problem
serious enough to force us to stop. The SW casing Layne wants to switch to
here has been held up in Michigan because of the snowstorm. The casing
should be able to leave Michigan tomorrow and arrive Thursday afternoon or
Friday morning.

The hollow stem auger rig was shut down for about 2 to 2 1/2 hours because
they were experiencing fuel problems with the rig and the rig would not stay
running. It was determined that they needed to purchase new fuel filters and
replace them. Replacing the filters solved the problem.

The mud rotary crew experienced problems with their mud pump which was not



working well. It was determined that the flapper valves needed to be
replaced. They were down about 3 to 3 1/2 hours because of this problem.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature Cotharimse 4. ﬁ;.m



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
Inc., Project No, 133 Contract No. DACA45-86-C-0015, Mod, No, P0O0003

DATE: 12-16-87 AUTHOR: Ron Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

High of twentyone degrees F., some snow periodically, cloudy, winds out of
the northwest at about 20-30 mph.

WORK PERFQRMED:

The appropriate work zone was delineated and set up at drill site 5-I. The
cable tool crew went to PC-5 help the mud rotary crew. Mud rotary crew
drilled to 110 feet, installed the 8" well casing into PC-5 borehole, and
grouted to the surface. Hollow auger crew installed well 21-S, then steam
cleaned augers and rig before relocating on drill site 5-I and drilled sand
that heaved in 5-I overnight. 5-I was advanced to the final estimated depth
of 60 feet. They will construct the well tomorrow.

SAMPLING P RMED ;

Background and periodic air monitoring was performed at drilling sites PC-5,
21-8, and 5-1. Samples were collected during drilling at PC-5.

FIEID ANALYSYS PERFORMED:

None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

Todays low tempertures caused many freezing problems. Frozen systems

included: hydrualics, air, and water. All frozen systems were thawed by use
of large propane torches.

QUALITY CONTROL ACTIVITIES INTTTATED:

None.

Site Coordinator Signature: w 4/14/\.



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

RMT, Inc oject No, 1332  Contract No, DACA45-86-C-00 Mod P00003
DATE; 12-17-87 AUTHOR: Ron Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

High of twelve degrees F., partly cloudy, winds out of the northwest at about
5-10 mph.

WORK_PERFORMED:

Mud rotary crew cleaned up drill site 5-PC, before leaving for the weekend
they came over to drill site 5-1 to help set up the grout pump and hoses. A
member of the mud rotary crew left the site to pick up an order of filter
pack sand. Hollow stem auger crew installed well 5-I. Cable tool crew
advanced to a depth of 60 feet. 5

SAMPLING P RMED ;

Cable tool crew collected grab samples for grain size determination for AT-2
well screen.

FIELD ANALYSTS PERFORMED:

None.
PROBLEMS ENCOUNTERED AND CORRECT NS ;

Todays low tempertures caused many freezing problems. This slowed todays
progress, because many metal items had to be thawed before being
conneted.Cable tool crew's sediment pond had over flowed. The crew then
started to dump thier bailings into 55 gallon drums and dispose of the drums
at the choosen site for the drill cuttings. The local cement company was shut
down for the day and cement orders were directed to a different branch
therefore the order for 5-I was late to arrive at the plant.

QUALITY CONTROL ACTIVITIES TNITIATED:

None.

Site Coordinator Signature_M/,/_dé/«_L



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

RMT, Inc. Project No., 1332 Contract No, DACA45-86-C-001S5, Mod, No., P00003

DATE: 12-18-87 AUTHOR; Ron Vaughn
WEATHER: Note: Attach Additional Sheets as Necessary

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

WORK_PERFO :

Hollow stem auger crew moved off of 5-1 and mobilized to 24-S. 24-S was
drilled to the estimated depth of 35 feet, the well was installed and grouted
to the surface. Cable tool crew welded on casing and advanced to a depth of
about 70 feet.

SAMPLING PERFORMED:

Cable tool crew collected grab samples from AT-2 for grain size
determination. Background and periodic air monitoring was performed at
drilling sites AT-1 and 24-S.

FIELD ANALYSIS P RMED ;
None.

PROB CO CO Al :
Cement and grout pump often froze up however was easily thawed by use of a
propane torch.

QUALITY CONTROL ACTIVITIES INTTIATED:

None.

Site Coordinator Signature: é‘_ﬂ%,



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

RMT, Inc. P t No, 133 Contract No, DACA45-86-C-0015, Mod, No, P00O003
DATE: 12-21-87 AUTHOR: Ron Vaughn
WEATHER ; Note: Attach Additional Sheets as Necessary

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

WORK PERFORMED:

Mud rotary crew advanced to 111 feet, included drilling through the concrete
plug and about 1 foot of the St. Peters sandstone. Cable tool crew advanced
to a depth of 85 feet.Hollow auger rig was switched to SW casing however SW
casing could not be used therefore the rig was changed back to hollow stem
augers. Hollow stem auger rig then moblized to 4-I (in the Park) and drilled
to depth of 25 feet.

SAMPLING P RMED ;

Cable tool crew collected grab samples from AT-2 for grain size
determination. Background and periodic air monitoring was performed at
drilling sites AT-2,5-PC, and 4-1I.

FIELD ANALYSIS PERFORMED:
None.
PROBLEM Cl D CcO! :

Mud rotary rig broke three fan blade belts, will try to locate a place which
will sell the belts tonight. When changing hollow stem auger rig over to the
SW casing the Lanye personnel noticed the pilot wire line drilling bit was
not locking into the casing. A new pilot bit is to be sent up here tommrow.
The SW casing rig was changed back to the hollow stem augers and began to
drill at 4-1 with the augers. Frozen water problems was encountered again
today because of the low tempertures. A propane torch was used to thaw the
frozen items.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: ‘W_



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

RMT, Inc. Project Neo, 1332 Contract No. DACA45-86-C-0015, Mod. No, P0O0003
DATE: 12-22-87 7 AUTHOR: Ron Vaughn

WEATHER ; Rote: Attach Additional Sheets as Necessary

High of thirtyfive degrees F., sunny in the AM. and Eloudy in the PM., winds
out of the northwest at about 5-10 mph.

WORK PERFORMED;

Hollow stem auger crew drilled to the estimated depth of 75 feet at 4-I, then
installed the well and grouted to the surface. Hollow stem auger crew deconed
at 4-I, then the rig moblized to 25-5 and drilled to 35 feet. Mud rotory crew
found and bought fan belts for thier rig and installed the belts. The crew
then drilled to about 133 feet. Cable tool crew took the grab samples to
Johnson's for grain size determination.

SAMPLING PERFORMED:

" Samples were collected during drilling at 5-PC. Background and periodic air
monitoring was performed at drill sites 5-PC, 4-I, and 25-S.

FIELD ANALYSIS P RMED :
None.
PROBLEMS ENCOUNTERED AND CORRE Al ONS :

1/2 day of down time at 5-PC due to time spent locating and installing the
mud rotory rig’s fan belts.

QUALITY CONTROL ACTIVITIES TNTTTATED:

None.

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: 12-23-87 AUTHOR: Ron Vaughn
WEATHER: Note: Attach Additional Sheets as Necessary

High of thirtysix degrees F., cloudy, winds out of the northwest at about 5-
10 mph.

WORK_PERFO! :

Hollow stem auger crew installed well 25-5 and grouted to the surface, then
deconed thier rig and tools. Crew then moblized to the office trailers and
parked the rig for the weekend. Mud rotory crew advanced to a depth of 163
feet, which is the depth at which the tricone bit is no longer to be used.

SAMPLING PERFORMED:

Samples were collected during drilling at 5-PC. Background and periodic air

monitoring was performed at drill sites 25-S and 5-PC.

FIELD ANALYSIS PERFORMED:

None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
None.

QUALTTY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: M / /%:



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No, 133 Contract No., DACA45-86-C-001S5, Mod, No, P00003

DATE: December 28, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER; Note: Attach Additional Sheets as Necessary

High of thirty degrees F., sunny, no precipitation, winds out of the
northwest at approximately 2-5 mph.

WORK_PERFORMED:

Background and periodic air monitoring was performed with the HNU at drill
sites 5-PC and 14-D.

The crew from the mud rotary rig unloaded the four inch black iron pipe to be
set through the St. Peter Sandstone and into the Prairie du Chien Dolomite.
The four inch pipe was steam cleaned before installation. The crew from the
cable tool rig assisted the mud rotary crew with welding the pipe as it was
being installed. One hundred sixty feet of pipe was installed at 5-PC and
grouting was done.

The crew from the hollow stem auger rig installed a new valve on their rig
for the wire line winech and mobilized to drill site 14-D. The appropriate
work zones were delineated and set up around the hollow stem auger rig. They
also set up the rig for use with an inner reverse pilot bit. They advanced
the boring to a depth of 30 feet by the end of the day.

One Layne employee left the site to pick up the sand to be used for
backfilling at well AT-2.

SAMPLTNG PERFORMED:

None.

FIELD ANATYSTS PERFORMED:

HNU readings for air quality were taken and recorded.
PROBLEMS ENCOUNTERED CORRECT ACTIONS;

While using the inner reverse pilot bit on the hollow stem auger rig it was
determined that the pilot bit did not match up in length with the augers as
it should and that they did not have the correct type of water swivel to be
used with the pilot bit. It was decided to drill without the inner bit and
to just keep the maximum amount of head of water in the hole while drilling.
This was unsuccessful because the auger became plugged after drilling to a
depth of 5 feet. A crossbar was used to unplug the auger. A more extensive
search of the equipment that was brought on site yeilded an inner pilet bit
stem that would work. After it was installed the hollow stem auger rig was
able to advance to the depth of 30 feet by the end of the day.

During grouting at 5-PC it was noted that there was a certain amount of the
grout being lossed into the formation. They will need to order more cement
than they originally intended.



UALTTY CONTROL _ACTIVITIES INITIATED:

None.

Site Coordinator Signature: (athinive A Kusotho g b



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

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

DATE: December 29, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER ; Note: Attach Additional Sheets as Necessary

High of twentyseven degrees F., cloudy, no precipitation, winds out of the
south southeast at approximately 20-25 mph,

WORK _PERFORMED:

Background and periodic air monitoring was performed with the HNU at all
three drill sites throughout the day.

The crew on the mud rotary rig completed the grouting process at 5-PC and
began to clean and pack up to pull off site. One of the crew members from
the mud rotary rig left site to pick up the screen for well AT-2.

The hollow stem auger crew advances the borehole at drill site 14-D to a
depth of 45 feet by the end of the day.

The cable tool rig crew began to pull back the casing at AT-2 and backfilled
the bottom 20 feet of the borehole (65-85 feet). They steam cleaned the
screen and some of the pipe to be used for the construction of the well. The
crew set the screen and 20 feet of pipe.

SAMPLING PERFORMED:

Soil sampling was done at the specified intervals at drill site 14-D.

A sample of the potable water supply being used during the drilling process
was collected. A portion was field filtered for dissolved metals analysis.
The sample was preserved, iced and shipped to the MRED-Laboratory by Federal
Express overnight service. A trip blank for VOC analysis was also sent.

FIELD ANATYSIS PERFORMED:

HNU readings for air quality were taken and recorded.

Field pH, specific conductance, and temperature of the potable water suppy
were taken. Infield observations for odor, color, and turbidity were made and
noted if any were present.

PROB C CcOo Al :

The cable tool rig crew experienced problems with the pump motor on the
hydraulic jack system used to pull the casing out of the ground. They
installed new washers and got the pump motor running.

The boom truck Layne is using developed a short in the starter. They were
able to fix it. Although the solution is only temporary and will need to be
taken to a garage to be properly fixed.

The crew on the hollow stem auger rig continues to have problems with heaving
sands which is making split spoon sampling extremely difficult. They used a
plastic liner in the split spoon but this method was unsuccessful. So they
made a flap valve for the split spoon in an attempt to help retain the sand
inside the spoon. This method was also unsuccessful. We consultéd with the
RMT Madison office and were given temporary permission to use a sand pump



bailer. This method was successful and they were able to collect soil
samples.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Sisﬂaturt’-:_wﬁ-_«_ﬂ-_fﬁﬁééa*éﬂi



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Mimnesota
RMT, Inc, Project No. 133 Contract No, DACA45-86-C-00]15, Mod, No. PO0003

DATE: December 30, 1987 AUTHOR: Catherine A. Kwiatkowski
WEATHER: Note: Attach Additional Sheets as Necessary

High of twentytwo degrees F., cloudy in the morning, freezing rain and snow
in the afternoon, winds out of the south-southeast at 20-25 mph.

WORK PERFORMED:

The cable tool rig crew continue to pull casing out of the AT-2 borehole.
They start to construct the well and complete the construction of well AT-2
by the end of the day. '

The mud rotary crew pull off 5-PC, clean up and head home.

The hollow stem auger crew continue to drill at 14-D.

S ING P :
None.-
FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality.

PROBLEMS ENCOUNTERED AND CO! ONS:

Heaving sands continue to be a problem at 14-D. They drilled to a depth of
47 feet and were ordered to stop drilling and pull off of that borehole by
the Layne-Northwestg office.

U CONTROL ACTIV S INITIATED:

None.

Site Coordinator Signature: Q‘Jw\m A. W




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

Inc, Project No, 133 Contract 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 sumny, 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 ANALYSIS 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 solutioms 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.

QUALTTY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature &MM A. w



A-E DAILY QUALITY CONTROL REPQRT (DQCR)
B 'COE-NIROP, Fridley, Minnesota .
RMT, Inc. Project No, 1332 Contract No. DACA45-86-C-0015, Mod. No. P0O00Q3

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 P RMED ;

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 ANALYS RMED ;

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.

UALTTY CO| IVITIES T :

None.

Site Coordinator Signature: Cashorie. A Hiathousfe.



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 1332 Contract No., DACA45-86-C-0015 Mod. No. P00C003

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_P RMED ;

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.

YSIS P :

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 CORRECT 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 successful 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: (chunime. A. KrcaZboriate.



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No. 133 Contract No, DACA45-86-C-001 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, 10-5, 6-S, and
5-S.

SAMPLING PERFORMED:

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

FIELD SIS :

Periodic HNU readings were taken and recorded throughout the day.

PROBLEMS ENCO ERED CO| IVE 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.

UALITY CONTROL ACT NI

None.

Site Coordinator Signature: Catbherncus. A &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 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. P TR

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

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 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 CORRECT A :
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_Cathusne A. Kivathom okl



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minnesota
RMT, Inc. Project No, 1332 Contract No,. 45-86-C-0015, Mod. No. PD00O03"

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 4-1 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-S,
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, conduct1v1ty, 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 CORRE ONS;

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

UALITY CONTROL ACTIVITIES JIATED,

None.

Site Coordinator Signature: ML&&E&&L—



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

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

DATE: January 18, 1988 AUTHOR: Catherine A. Kwiatkowski
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 advariced 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 ANALYSTS PERFORMED:

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

None.

QUALTTY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: Cathonune 4. Kutathrooh



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

n e N 45-86-C-00 No. PO0QO0O3
DATE: January 19, 1988 AUTHOR: Catherine A. Kwiatkowski
VEATHER : Note: Attach Additional Sheets as Recessary

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

HORK 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 22-5 for plumbness and alignment. The
pump was set in well 22-S5 and was developed,

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

SAMPLING 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,

FI P

Background and periodic HNU readings were taken for air 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,

PROB ENCO :
None.

I CO| M
None.

Site Coodinator Sism'mre:ﬁa&a&.«_&w



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Mimmesota
RMT, Inc,  Project No. 1332 Contract No, DACA45-86-C-0015. Mod. No. P0O0O003

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

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 P :

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.

SIS P :

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 INITJATED:

None.

Site Coordinator Signature &#w.-.g A, 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. P0O0003

DATE: January 21, 1988 _ AUTHOR: Ron Vaughn
WEATHER : Note: Attach Additional Sheets as Necessary

v

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. v

UALTTY CONTROL._ACT 1ES TATED:

Site Coordinator Signature M /, /%

None



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

RMT, In ject No, 133 t N 45-86-C-00 Mod. No. P00003
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.

% P :

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

S ING P :

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 ENC ) ONS:

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 / &-Z—

et



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

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 P :

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 P :

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-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 ENCO AND CORRE 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. .

UALTTY CONTROL Al S T :

None.

site Coortinator,_Jonals A, %f%



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; 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.

Wo! :

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 persomnel installed 600 feét of nylon rope down .a manhole at FMC and up a
manhole in the nearby city park.

SAMPLING PERFQ :

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-§, 6-S, 17-§,
and 18-S.

FIELD ANALYSTS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day. . 7

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 ACTTIONS:

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 of a propane torch.

QUALTTY CONTROL ACTIVITIES INITIATED:
None.

Site Coordinator /2.444/ / 47/4



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 Recessary

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

2-1. 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 alsoc 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 2-1I 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 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 sampled for ground water monitoring and the water being
discharged from 14-D until the measurements agreed to within 10%.

PROB CO AND ONS:

The Layne pump crew 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.

UALTTY CONTROL A TIES T

Daily notes of the supervising geologist were reviewed for accuracy and

completeness. .
Site Coordinator M / /g;-/z.




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

RMT, Inc. oject No. 1332 Contract No 45-86-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_P.

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.

SAMPL :

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.
Photographs were taken of Lanye'’s fire hose before being installed into the
storm sewer.

FIELD ANALYSTS: PERFORMED:

Background and periodic HNU readings were takeh 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%.

PROB ENC AND CO ONS:

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 INITJATED:

Daily notes of the supervising geologist were reviewed for accuracy and

completeness.
Site Coordinator Signature_MA/. %‘4




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 ANALYSIS 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.

UALITY CONTROL A INT :

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

Site Coordinator Signature M / %M’Z



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP, Fridley, Minmesota
RMT, Inc. Project No, 1332 Contract No, DACA45-8B6-C-0015, Mod. No. P00D03

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 constructing 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 YSIS :

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

PROBLEMS ENCOUNTERED 0 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.

UALITY CONTROL. ACT ES_INI :

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

Site Coordinator Signature Corthapuns A. ‘&M




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

RMT, Inc. Project N6, 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, 11-5, 6-S, 10-S, 5-S8, 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.

SAMPLTNG 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 ANAIYSTS PERFORMED:

Background and peiviodic 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 and for photographic purposes.

PROB AND _CO! Al

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 CONTROL ACTIVITIES INITIATED:



Field notes of both supefvi_si.ng geologists were reviewved for completeness and
accuracy.

site Goordinator Signature_(Cathunins. A Kursthoush



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_PERFORMED :

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-I was checked for
"plumbness and alignment. Welln 2-I was also developed.

S N :

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

Samples were collected at well 2-I 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 ANALYSTS PERFORMED:

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

Field pH, conductivity, and tempersture 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 2-1 for the determination of the nephelometric turbidity of
the water and for photographic purposes.

PROB AND C ONS:

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



UALITY CONTROL ACTIVL NITIATED:

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_(athorcas. 4. Kunathosshi



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 &, 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 PERFO 5

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 plumbmess
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-1, 9-§, 5-I, 14-D,
and 22-S for the TCE time series analysis.

SAMPLING 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-§, 5-I, 14-D, and 22-S.

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

FIELD ANALYSIS PERFORMED:

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 INTTTATED;

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 (athireme A. Kurarboeh.




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 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 RMED ;

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,
4.1, and 8-D at the specified 1ntervals

Water levels and samples were taken from wells AT-1, S5-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 CORRECTTVE ACTIONS:

Due to the extremely cold temperatures and low windchill temperatures
grouting could nct 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 JNITIATED:

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
acecuracy.

Site Coordinator Signature _@axﬁm A. Burazho ek




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

RMT, Inc. Project No, 1332 Contract No, DACA45-86-C-0015, Mod. No. PO0003

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.

s NG P :

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

FIELD ANATYSTS PERFORMED:

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.
QUALITY CONTROL ACTIVITIES INITIATED;
None.

Site Coordinator Signature _%&L’ﬁm*é‘:



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

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

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, 9-8,
14-D, and 22-s.

S G :

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-S and 2-S§.

FIELD ANATYSTS 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-S until
three successive readings yielded equivalent values as specified in the A-E
QcCP.

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
1-5 and 2-S and will be sent to the lab for analysis.

Site Coordinator Signature (s A



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

RMT, Inc. Project No, 1332  Contract No. DACA45-86-C-0015, Mod, No. PO0003

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_P :

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. : T

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-S5, 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.

SAMPLING 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 15-8.

FIELD ANALYSIS 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 ENCO! AND CORRECT ACTIONS:
None.
UALITY CONTROL A TIES :

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 Cothircas A. Hurazkoshi




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 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 _PERFO! s

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 heole. They steam cleaned the
screen and riser pipe to be used for constructing 1l1-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 P :

Samples were collected from wells 1-D, 2-I, 2-D, 3-S5, 5-D, and 3-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 ANATYSIS P RMED ;

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 qualicty.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.



UALITY CONTROL ACTIVITIES IN

Qc trif blank number seven accompanied the samplers throughout the day and
was sent to the lab for analysis along with the samples céllected during the
day. '

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

Site Coordinator Signature Catheiranse A. fﬁuﬂazkauaﬁJa;




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

RMT, Ine, Project No. 1332 Contract No. DACA45-86-C-0015, Mod. No. P0O00O03

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-S.

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, 7-5, 12-S,
©13-D, 20-S, and 21-S.

S ING P :

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

FIELD ANALYSTS PFRFORMED:

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-I and 13-D for the determination of the nephelometric
turbidity of the water and for photographic purposes.

PROBLEMS ENCOUNTERED AND_CO ONS:

None.



UALITY C OL ACTT' S IRITTATED:

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 {fm 2 A &M



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

RMT, Inc, Preject No, 1332 _Contract No, DACA45-86-C-0015. Mod, No, P00003

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 toel 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 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.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.
UALITY COl A .

As part of the quality 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 A /’794«




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

Wo :

Cable tool rig "B" crew added the filter pack, installed the steam cleaned
screen and pipe. They ordered cement and grouted the 23-5 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 ANALYS]S 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.
UALITY CONTROL A TIES TA :

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 j—.«.é»// /u;,.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 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 YSIS 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.

UALITY CONTRO S :

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 A %74
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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. P000Q3

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

A high of thirtysix 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. '

S NG :

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 turbidity measurement and
photograph.

FIELD ANALYSTIS 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.



QUALITY CONTROL ACTIVITIES INITIATED:

As part of the quality contreol 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 f ——u‘é/ / d&/«&'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: 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 P :

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 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 (¢0) NS ;

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 INITTIATED:

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

Inc ect No, 133 ontract No, DACA45-86-C-0015, Mod. No, P000O
DATE: February 19, 1988 AUTHOR: Ronald 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 P :

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 Trailer 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-§, 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.

FIELD ANALYSIS P :

None.

PROBLEMS ENCOUNTERED co ACTJONS;
None

UALITY CONTROL ACTIVITIES TATED:

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

Site Coordinator Signature



APPENDIX B

BOREHOLE LOGS AND WELL CONSTRUCTION DIAGRAMS



KEY TO BOREHOLE LOGS AND WELL CONSTRUCTION DIAGRAMS

WELL NO. BOREHOLE LOG CONSTRUCTION DIAGRAM
21-8 NO* YES
22-5 NO YES
23-5 YES YES
24-S NO YES
25-S NO YES

1-I NO YES
2-I YES YES
3-I NO YES
4-1 NO YES
. 5-1 NO YES
10-D YES YES
11-D YES YES
12-D YES YES
13-D YES YES
14-D YES YES
5-PC YES YES
AT-1 YES YES
AT-2 YES YES

* Borehole logs were prepared for each monitoring well unless a borehole
log was already available for a deeper well at that location, with the
exception of production wells AT-1 and AT-2.
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A) TUPE OF PIPE: .
pvc, staraass, Teriox, @ED_BLACK TRoM
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}) TINE SPENT FOR DEVELOPHENT? 215
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m" BORING NO.: 23-3
LOG OF TEST BORING SEET T
PROJECT: COE-NIROP PROJECT NO.:  1332.32
LOCATION: Fridley, MN " | SURFACE ELEVATION: 844 .6
DRILLED BY: Layne~Northwest =~ Milwaukee E-fm 2/11/88 2/15/88
CREW CHIEF: Ross Goldbeck LOGGED BY: MSM CHECKED BY: BWR/ 3/7/88
VISUAL CLASSIFICATION GENERAL
() AND GENERAL OBSERVATIONS eoua'r'nua"'mou
«4 Dk. brown, SAND, fine to med., some silt,| .
-4 trace of clay (topsoil) -
- é
] |
5 —_ Brown, SAND, fine, trace of silt } Ny
-~
EQ-I-acE §-AND-, Hn:c: m.e-d,—tra?e -o-f :lay— T
10 Brown, SAND, fine to coarse, little fineT ale
= gravel (alluvium) -+ :
- - g 5
— . R - & ¥ |-
15 Brown, SAND, fine to coarse, and fine N e
=1 gravel e
pr— -— :
L]
p— L .
u =] ] ’ K.
@ 20 ™™ Brown, SAND, fine to coarse, and fine T é a1
o1n L : gravel el
9 -— — . - - .
IO ss s - . . .
25 ssmBrown, SAND, fine to med. T = i
26" p— . * .. . 255
11 — . .
§s - -l .
12 - . .
3 7 30 m==iprown, SAND, fine to med., trace coarse < cza .
=1 sand . ¢ ..
l3 - ‘. -
ss - KRS —
14 - Y —
36 35" Brown, SAND, fine to coarse. T o .
15 = > e .
—— LI |
ss = c ..
16 * . Y
“]Brown, SAND, fine to coarse. -
A 40 == ’ ’ 4.. \* baa
18 SS — EOB @ 63' - v s ® .. 43
NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: FIRST OCCURENCE:
Cable tool
DATE/TIME |2/12/88 ~ 12:40p]2/15/88 9:30a
BOREMOLE DIAMETER: DEPTH
g.o" TO WATER 35! k3N
DRILL RIGR,cyrus - Erie D-,E’gvsm
—Z0R__

F-204A (R 00-87)
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FW‘ BORING NO.:  2-1

avsd LOG OF TEST BORING SHEET l o 2
PROJECT: C.0.E. - NIROP PROJECT NO..  1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION: B835.6'
DRILLED BY: LAYNE NORTHWEST, MILWAUKEE STAREp, !-21-88 | Roake 1-28-88

CREW CHIEF: D. HORNBERG

| LOGGED BY: RON VAUGN

| CHECKED BY: BWR/ 1/28/88

DEPTH VISUAL CLASSIFICATION GENERAL
") AND GENERAL OBSERVATIONS WELL _
CONSTRUCTION
=1 BLK, SANDY, vegetative matter, some fine I
=1 gravel (top soil). - :
=] » ]
5 g !
—— . - ! i
«| DK brown silty SAND, fine to med., 0 G
- C(£i1D). Y I
o HY
- I " \ :l \
’ __1“5 i
xf"-_-_' DK brown silty SAND, fine to med., l : |
- (£ill). | L
™ .
- —— = — = — — 5| [}
5 o] g 5
’ ‘ '5—_ Brown, SAND, fine to med., trace “ll: 81
—| fine gravel. N e \
4 | 35 100 - D I
SS |- - ~1: |i—
% 20=== Brown, SAND, med. to coarse, little T 3 5 i3
i : coarse gravel and cobbles. o l
s presd . HETEE
| 35 | 100 . IR
SS 4L € b
25" Brown, SAND, fine to med., trace cobbley = g ‘
- ™ Telagi 5
26.50 ] 2°| 109 T 3l- | Q
6 | S8 L o 3 é i
?36_ Brown, SAND, fine grainmed. + v 5 Y
L E R
7| ss 31 [100 i :1\;- {
35 "™ Brown, SAND, fine, trace gilt and clay T i : i
' - H :
3651335 |00 — i !
8 {ss [ _ ’ i
= = T
- — i
NOTES WATER LEVEL OBSERVATIONS
LLING METHODS: | FIRST OCCURENCE:
Cable tool, using a
*300 1b hammer and a 3" split-
spoon sampler (SS) DATE/TIME
BORENHOLE DIAMETER: DEPTH
. 8.0 in, TO WATER
DRILL RIG: DEPTH
Bucyrus-Erie ZZIW TO CAVE IN

F-204A (R 00-67)
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SENEANERE ARRER INNRE INRNA AN

EOB at 75.0'

BORING NO.: 2-1
RMT LOG OF TEST BORING e —
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION: —=~=-
SAMPLING berTH VISUAL CLASSIFICATION GENERAL
AND GENERAL OBSERVATIONS CONSTRUCTION
10 — Brown, SAND, fine trace SILT and clay, ,i
— \
- 3 .
45— Brown, SAND, fine, some silt and clay. JJ & [ .
-y V,é ,
] Ll |
~ D’ '
- el S
5=t Brown, SAND, fine. H 3] g
Z 3il 2 )
_ Mal. {
o] Brown, SAND, fine. JHela]:
55" ] AE ! l !
- w - i
. ;| J
- V i
g === Browm, silty SAND, fine trace clay. R @
— (rill) : — 1
65==m Brown, SAND, fine to med. trace clay. "‘12-' .-“ - 65
- l; ..C
e
..3.. . .
70 Brown, SAND, fine. +-
=
. LL hd
75 Brown SAND fine to med. - - 75
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) var w, MWl - 3T

Wil Magras
7-17 (2 11.05) mr menun 2.~ 10 —£57

1) CASING DETAILS

—LEY, »
T(r 0.c.) ©37.38
' cmn suar.

&)” TYPL OF PIPL:

BACK IRON

7 ik 2‘: e rire sowoas 40 _
S Q- ) " &Y TIPE or PIrE Jolsms; Y awm'
: couru-cs. omnza 2

MCKPILL MATERIAL T uAS SOLVENT USED! wheeen(R)

Cz_-;\m-r )~ TIPL OF VILL SCREDM:
i = e G s
= Cr($TAL0LLSS)) SErLONomE—
&GI8 r. 8| sccrms wermon BORENOLE ) e scazex stor suzx _ OO
3 : BIA., 20\ X 7 ’"
W " . 7 PIPL DIA: 1D IN. o w, ZAe
o
= - 7 G) INSTALLED PROTECTOR PIPL W/Lock? (I ewmié
£ re. rrotecton r1re pia. (oD 10,
il [ —— 2) VELL DEYZLOPAINT .
ZELLEIC/CAMNS FNDDY , ) wem
r.
sazeinc, JFURFING| SURGING, COMPRESEED ATR
oerietun &3
, rr.
: gz, P (MOTE ADOITIONAL COWXENTS BELOV)
i A5 . %) TINE SPENT FOR DEVELOPKINT! 5 Hne
) JAED, (AW "“,‘“I b. . : C) APPROXDUTE VATER VOLONE:  REWOVED __ 'ch
4 gaus @ 100 1bs, ADDED _ =

E

3
VELL scazEN
LENGTH

D) VATER CLARITT BRPORE DEVELOPNENT?

Y un no __....Zﬁ__. TZS_. Ly T cua, oD, PRRE]
g -~ 2 -l
— ) 2
~MARPTEL
—NATEARLE

A) DIPTU FROM TOP OF CASING APTER DEVEILOPNENT?

— .o mar

3) OTNER NEASUREXENTS (T.0.C.):
urre _2-/0-p8 /2130 (24.23) n
sevmm 217200/ t2v.30') r

DATE/TINE n

ADDTTIORAL COMXDNTS: 4{&7 BALS OFM‘T 1 %MS oF
BEATONITE : i

_2- CruTRALIRERS

Jeak

.  tlintioo chutlud S{1[20 Ok : 3
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9 n
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59 n.
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-~ n
FILTER PACK
MATIAIAL QP s i/ T~ éi"‘
645-/.‘;5»;’).) S0
4 BALS @Dy,
VELL 3OTTON
v, 75 S rr.
e R
swexrm
nreRTAL .

- rr.

roner oty N (IROP

vy m, M7

- 33232

4-T

nart mnaue _\2~2 2~ 27

1

CASING DETAILS
A) TIPE OF PIPL: .
MOy ETALNLLS S SEELON 0TS w

=)

TYPE OF PIPZ JOINTS;

ycs:T:ﬂ.ﬂu.

VAS SOLYEZNT USED! -varox BT

3)

<)

D) TIPE OF VELL SCREEN:

246, [STAINLESS | ZEELOK0HER
i
VELL SCAIEX SLOT SIZT __ o QIO’

rreoms . 2.0 o u._ZE‘/)@

IMSTALLED PROTZCTOR PIPL W/LOCKD @n—m

PROTECTOR PIPS DIA. In.

3
r)
¢)

")

VELL DEVELOPMENT

A) NETHOD
AILING, [PUNPING, SURCING,ICONPRESSED AR
oTER —
(WOTE ADDITIONAL COMMENTS BZLOV)
3) TINE SPENT POR DEIVELOPAENT? Sur:
C) APPROXDUATE VATIR YOLUNE:  RENOYED M
e —
D) VATIR CLARITY BRFORE DEVELOPNENT?
amm, mn.m
K) WATEM CLAKTTY AFTRR D
SLIGNTLY TORBID, TURBID
r oor o i) A T4= /.

A) DEIPTM FROM TOP OF CASING APTEX DEVELOPMENT?
—rr. o8 DAY

D) OTMER NEASURENEINTS (T.0.C.):

DATE/TINE 2 ~/9=PP /27.3/‘J n
DATR/TINE n
BATR/TINE r
ADDITIONAL COmUENTS: ¢ . ) 45-@{.5
Qo frar: ] & & :
2 CENTRALIZER S  VSED oM (B chdilb.
¢ -
ybte:

slontioe Clicksd 5fofor e



RMT" moser st NIROP w. (332,57
o var m. M- BT
PoiT (B 11e28) RN Wiwll -V

1) CASING DEIAILS

K o.c) 62802

: A) TIFPR OF PIPK
mnn sur

B3g.2’ REZTH ZRON_ YOS, ST TR E.eus_lgm

e ass ::fnc‘ PIPE SCHIDULD AO

D AL, " 3) TIPL OF PIPL JOINTS; y&s : TEFLON )

e _r counLsucs, [TWREADED (V/TAPET), omwea

n:t.:nu m m.- C) VAS SOLVENT USED! ~3St~0R]NC]

ToN D) TYPL OF VELL SCREZN:
- CEMPAT
' 5, [STATNLESS | Saaibttsiia
52 . V— BORZNOLE 1) we seaxsx swor sizz OO "

a _ . ) rrcoa: . 2 oo w. 2%
EI' " ) INSTALLED rmmu@gq, v/tocx: [YESYouao

PIOTECTOR PIPE DIA. i,

LENGTH OF SOLID PIPX

2) VILL DRYRLOPMEXT

) 2
FOVDLE '
A) nmETHOD
Al
ALLING JPURFTNG, SURGING) COMPRESSED AIR
SILICAEMD ! o=
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.M-r BORING NO.: 10-D 7
LOG OF TEST BORING SHEET | o 3
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: Fridley, MN SURFACE ELEVATION: 832,
| DRILLED BY: Layne Northwest-Milwaukee ToaE —-98 P -9
CREW CHIEF: Ross Goldbeck LOGGED BY: R. Vaughn CHECKED BY: BWR/S Mar. 88
SAMPLING NOTES DEPTH GENERAL
TNTERVAL  [RECOVERY VISUAL CLASSIFICATION SNERS
~TTveE] [etows] w | AND GENERAL OBSERVATIONS CONSTRUCTION
0 _jDark brown, SANDY TOR SOIL, .
L5 —| vegetative matter, trace of fill material “ g
] ’ - - - (brick, metal and glass). ‘ ;}, N
i M
— CE [
Grab S senm Dark brown, SAND, fine to coarse, trace ! "i i,-P':
- fine gravel. H f"{
' EER HE
S - Sk
2 |crab [ - | W i1
: |0mme{ Dark brown, SAND, fine to coarse, trace < " b 'l
% ~{ fine gravel. P oo
1.5 - ‘ fl
3 L - | - - - —— — — ] W |
[ - - _5 r -."3
< | 5w Grey brown, SAND, med to coarse. T = E\
A el - K1
— w e ] ' d
16.5 - N Y] ;
4 17 |~ ] Wiwl §
55 7] Grey brown, SAND, med t t JdHE
2(mamed GTEY » , med to coarse, trace ~jel ¥
- of fine gravel. 3 |
- ' 5 .
— S B
amp— U
25 Grey brown, SAND, med to coarse,:trace o 5 v o
-~ 0f fine gravel. # 2
4
- :. :
3™ Lt. grey brown, SAND, fine to med. -.-1 ' s
=4 poorhigh graded q i
— i‘ ] N
—-— i f L
- t% hie
35 0o
=== Lt. grey brown, SAND, fine to med. T H fi
=1 poorhigh graded il 1o
— it ate
- [ Y
40 1) ] [
Lt. grey brown, SAND, fine to med. T+ “i
—] poorhigh graded ) )
WATER LEVEL OBSERVATIONS
FIRST OCCURENCE:
Cable tool rig using a 300 1b
split-spoon hammer and a 3"
split-spoon sampler DATE/TIME
BOREMOLE DIAMETER: g" DEPTH
TO WATER
DRILL RiG: ) DEP“"‘“
Bucyrus-Erie ZOR T N

F-204A (R 09-87)




T BORING NO. )
RMT LOG OF TEST BORING T
PROJECT: cor-NTROP PROJECT NO.: 133232
‘I.OCA'HON: FRIDLEY, MN SURFACE ELEVATION: ~~—wwe
SAMPLING NO' DEPTH GENERAL
INTERVAL RECOVERY VISUAL CLASSIFICATION WELL
.—No—w BLOWS| % ) AND GENERAL OBSERVATIONS CONSTRUCTION
- l
] 1 g
E 1Rl
45 === 1¢. grey brown, SAND, fine to med. +! !
0 =1 Little silt. .{5‘; !
- - lisi
- Wil
50 ™™ Brown, SAND, fine, some coarse sand, "ln! \
=] trace of silt. . .
1 -~ i ]
- (till) ' I.i
55-: Brown, SAND, med. some clay amnd T i 1l
- | gravel, trace of silt. iE Fi ﬁj
- 2 b
12 Tl I
—— i o '
60 ™™ 14]-
| Brown, SAND, med. some clay and ' = | F
- -] gravel, trace of silt. ! :}- o ?
3 - NHE
65— 4 [ 8 M
- o iy {8
z ~-| = XL
—-— i! ‘ " 1 §-
70 . 1 Y
™ Brown, sand, fine to med. T 'i s l w
~ v g o 0 U
— ! » v
75_— Brown, SAND, med. to coarse trace of . {! [
-] cobble. - i
{ H
- , i
— l‘a : |
go === Brown, SAND, med. to coarse, 1 ‘1 '
- trace of silt. i i
=% ~ i
[
17 - - ! l
o— L
85 == Brown, SAND, coarse. ) {
18 SS - .. .
90 = Dark brown, SAND, med to coarse trace __::t; i
p1.5' — of fine to coarse gravel, and &8s it
19 SS - - — little silt .-53 K
— k% ‘uh ..
C ‘,5 . - '.‘
ST .

L Q.

F-2048 (R 00-87)



- - BORING NO.:  |0-D
RMT LOG OF TEST BORING SEET 3o 3

PROJECT: COE-NIROP PROJECT NO.: 1332 .32
LOCATION: FRIDLEY,MN SURFACE ELEVATION: ——=--
SAMPLING NOTES —{ DEPTH GENERAL
[ IRTERVAL  [RECOVERY | () AND GENERAL OBSERVATIONS WELL
NC. | TYPE | |[BLOWS] % CONSTRUCTION
96.5 95 ==Dark brown, SAND, med to coarse trace of T :
20 ) =|fine gravel. e ;
sS e = £a
- !
. St
00 e=mm{Lt. brown, SAND, med. to coarse, trace oﬂ:"j.- .
liol.5 sandstone fragments A
21 - |- St. Peter Sandstone)
Ss
EOB at 101"
*Top half of split-spoon sample contained
a petroleum-like odor after allowing
the sample to warm in the office. -+
**xSame odor as above noted in the bottom
half of split-spoon sample.
. T

T I T T I I T T T I T T T T T T T T T T TTTTTT T T I T TTTITINN

T EEETE INE T IR INY R FR RNl AN NN AN nna FNEE

F-2048 (R 00-87)
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BORING NO.: | =D
LOG OF TEST BORING SHEET I of 3
PROJECT:  cor-NIRQP PROJECT NO.: 1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION: 834.6'
DRILLED BY: |,ayne Northwest=-Milwaukee 2-3-88 -10-88
CREW CHIEF: Ross Goldbeck | LOGGED BY: Ron Vaughn CHECKED BY: BWR/ 4 mar B8
SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
WELL
TN " ) AND GENERAL OBSERVATIONS CONSTRUCTION
0' k. Brown, SILT, trace of fill material | '
- - - (top soil). . |
I Grab |_] - ! “
- ' h 1
5'emms|l Dark brown, SANDY SILT" -+ ‘ll J \‘
% Z h {:
o |Grabid __ | __ - . !
———— —— I . N ".
10'm==t 1y . brown, SILTY SAND, med. to coarse, { X
11.2 -4 some coarse gravel, dense trace, clay l
- . i
U 1 LN - E u
3 1.2 - . 3 3
15'emed Brown, SILTY SAND, coarse, trace of fineT §| 5
15.8 == gravel, dense [ L - ‘ 8 f
— P o °
b g 200 | 50 _ t afl 3%
.8 - . H
~' .'M '\
20'===t Brown, SILTY SAND, trace of fine gravel T 3i| ~|' 3
20.9 =lvery dense. “f
- & - - 1
5 200 | 100 ] .,§ cf, 3¢
Ss -GV H -
- - 124 $
— <+ 3 3 1,
7 25 Brown, SILTY SAND, med. Eh- «
25.9 = E10 3
= -
6 1ss 12 190 - 1 318
' Brown, SILTY SAND, med. i .
: 307 " ! 1
31.5 ot ! Vol
- 1
7188 4= 22 1 %0 - \'l
| .5 ~ '
35, rown, SILTY SAND, med., med. dense. - ! !;
26" % } 4 I
-— . .
8 = 150 | 100 ! !‘\ El
ss ™ 1.0 . g
40! il % »
NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: . FIRST OCCURENCE:
Lable tool using a 3' split-spoor
ampler w/a 300 1b. hammer
: DATE/TIME
SO EHOLE DA |70 warer
Bucyrus-Erie ZOR TO CAVE IN

F.204A (R 06-57)




BORING NO.:

™ 11-D
RMT LOG OF TEST BORING e
PROJECT: COE-NIROP PROJECT NO.:  1332.32
LOCATION: FRIDLEY,MN - | SURFACE ELEVATION: ————-
{_SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL | RECOVERY () AND GENERAL OBSERVATIONS WELL
NO. | TYPE BLOWS| % CONSTRUCTION
41 sy —|Grey Brown, SAND, fine to coarse,trace .
| 100 —jof silt, trace of fine gravel, med. dense}y r\f
9 | S8 41" lio0 - ! l.‘
— ! N ! .
45 =me{Grey Brown, SAND, fine to coarse, med. --i.“ l
46" «d4dense. i e
L1 110 - RS I
0| ss [T s | I ‘
[
p—— — . .l
Sy : + ! !
51 % 30 _Grey Brown, SAND, med. to coarse, trace 1 i
of silt, med. dense. {0 e
| 125 |00 - L .
11} ss [T - i ‘25
55 o --".i l .
56" i —|Grey Brown, SAND, med. to coarse, trace ]
| 100 _Jof fine gravel, trace of silt med. demse.| |. } o
— 105 -_— o =)
12| ss HT - 3 £
- 60 ===Grey Brown, GRAVELLY SAND, med. to coarsex & )
60.9% —isome fine gravel, poorly sorted, dense. é .
] 80 - il &
1130 - Nl —~
13| S8 ™ = . , <!z 3
= % 65 ™=Grey Brown, SAND, med. to coarse, + 3] -
66" ' ~fine gravel, low dense, little.
— - IR
=155 s = 8 el
i4 | ss T ™ ]zl S
707 |Grey Brown, SAND, med. to coarse, trace T L .
710 =lof fine gravel, soft. g § g
15 | S8 :_Z_Q 50 :—'——— _- = — — /| V}°"
N 75 we Brown, SAND, med., med. dense. +4 g’ r’
il !
78, — :
6 [ ss 15 |rs Z P
1 - { "
80 Brown, SAND, med., well sorted. --|' H ! S
- v i
81' |4100 - B
17 | ss " | 100 - i o
[ g5 ™Brown, SAND, fine, low dense. T+ [
- ! -
86.5F— 25 - %
18 | SS .5' |00 - \ ¥ {
1% t
L gg ™ |Brown, SAND, med, dense. --t 1 o
90.9 - i ! :
145 - A AW
19 — a1l 1]
5§ .9" |90 . . [’}




LOG OF TEST BORING

| BORING NO.: | |_p

SHEL, od

-

of 3

PROJECT: COE-NIROP

PROJECT NO.:  1332,32

LOCATION: FRIDLEY,MN SURFACE ELEVATION: —————
_SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
lNTEHVAL RECOVERY . WELL
_Na— TYPE BLOWS| % ) AND GENERAL OBSERVATIONS CONSTRUCTION
95.9 95" _|Brown, SAND, med. to coarse, dense. | 1
140 - ll! b
[ — ]
20 5" | 80 - W, "
100 | 4 é .
101" ~JBrown, SAND, med. to coarse, dense. 3}
160 -~ ~13l |
§s I’ 80 - - - '
2‘ — [ S | R H :
105 4 3 i’, I
106" - Brown, SAND, med., dense. ‘|; o JI .
109 | 90 - NN ERE
ss H T - SIEp
22 - } [: 5 _'. I
, 110 ] + EBlia o
- Brown, SAND, med. trace fine gravel é; g ! '
105 |80 —{dense. iy ll
23 | S8 N : oy 3
115 ‘e Brown, SAND, med. trace fine gravel, densé =
J116.5p% : — - i
2 | H 138 80 - - ..
— 105' — s .
' 120 ‘o . -+ =iz
121.% —|Brown, SAND, med. trace fine gravel .g
25 =1 120 —ldense. :\" .
L T 80. - ..
ss [ T hu -3
25" Brown, silty SAND, fine to med. T -:-.
' - . K
26 |128°H 105 % o 5
= [ — u...
ss || - ]
130™™|Brown, SAND, med. to coarse, some T =3
130.9 . ™ fragments of sandstone (St. Peter
M 130 -
27 e =
) -
SS 135 .
- EOB at 130.9'
L i =
mE -
— T —

F-2048 (R 09-87)
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H b-Taal JoAG cEAERY ~BU [STAINLESS | rerrom—ornes _
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[-]
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5 —
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. OTHER EE———
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(NOTT ADDITIONAL COWXENTS BELOV)
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8. apozd _
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e &n: s, oo, BT
T ;
v — T £) UATER CIARITY AFTEX DEVELOPNE:
S . SLICNTLY TURBID, TURBID, EL_ 3
MAIIRLAL . 1) oooar vas ool V74 270 (Ko 7/48)
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=T SRR WO 13-
Rins LOG OF TEST BORING (o

)|

PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION:  FRIDLEY, MN SURFACE ELEVATION: 834.9'
DRILLED BY: Layne Northwest-Milwaukee ot 1-15-88 [BSteuerep. 1-22-88
| CREW CMIEF: Ross Goldbeck  |LOGGEDBY: R vayopp | CHECKED BY: BWR/ 9 mar 88
SAMPLING NOTES
DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL RECOVERY
[“NO. [TYPE | [BLOWS] % ") AND GENERAL OBSERVATIONS mwfé.dl'cnon
- Brown, SILTY TOPSOIL, trace fill’
—{material (brick, glass) . l
- ;' | L
5 == Light brown, SAND, fine to med. trace of<" ! l'l
16.5' —{clay and silt r \
. — | - — i !
| [orab - i |
7 10"} Light brown, SAND, med to coarse, trace T | ,
Rt . ) !
11.5'"¢% "1of fine gravel. w i
2 jGrab I~ - F/ '
—— ot ;
% 15" Light brown, SAND, med to coarse, trace " ° ;- \
16.5"' “ of fine gravel. DY IS
B e )
3 S5 — - ? ~ §
20— . . . L v &
, Light grey brown, SILTY SAND, fine v ] 9
21.5 - L
9
im R
s Iss o — |- . | ste] 3
Brown, SAND, med. to coarse, trace of | v
25— =
- fine gravel. ; 3
26.5" _ g a
j - — Y 1
- 3 (e - [
- : [0Z recovery after 3 attempts] l.(‘ ! L
6 ssi - | . I |
. 35— Brown, SAND, med. to coarse, trace of .
36.5 - fine gravel
7 $§ |4 T} 7T -
' 40 e 4 L
_ ' ]
NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: | FIRST OCCURENCE:
Cable tool rig using a 300 1b
hammer with a 3" split-spoon DATE/TIME
{sampler
g TO WATER
hua: TO CAVE IN N
Bucyrus-Erie ZOR

F-2044A (R 00-87)



- BORING NO.: 12-D
RMT LOG OF TEST BORING TS
PROJECT: COE-NIROP PROJECT NO.:  1332.32
LOCATION: FRIDLEY,MN SURFACE ELEVATION: ———-
TS YY"
SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL necovERY* (n.) AND GENERAL OBSERVATIONS mwmgcnou
40'__ Brown, SAND, med. to coarse, trace !
_lof fine gravel. L
o
- — . ,:’
45" _ 4 il {:
=== Brown, SAND, fine to coarse : He
“trace of fine gravel . fg.
- - S N
o
0 e 4! i
s Brown, SAND, fine to med. ' " '
=ltrace of fine gravel. l i I
- - % Ji
I i
4 N
-55' == prown, SAND, fine to coarse, little "" ' |
“1£fine gravel. \L' l ',
-l l‘ i
50' ™|Brown, SAND, coarse, little fine T l.'
“lgravel. ¥ Vit
-— - 2 ~ ‘ l
e a b' n‘
- é - .
+ 1 meaBrown, SAND, med. to coarse, -+ . A
—{little fine gravel. bl [(
~t .
- = ~
—n 'Y [
70 'e=mdBrown, SAND, med. to coarse, T5) 20 2
~4little fine gravel. g g %
- - - e »
. kIR
_ 75'emsprown, SAND, med. to coarse, trace T é @ 3
=of fine gravel.
rown, SAND, Fine to med. _"- ’
80" T f
B i.,' it
[H i q
;“ f f
it
- 85! rown, SAND, coarse, trace fine gravel. | t;
i
| |
, L
_ 90' rown, SAND, coarse trace fine gravel. - !;.\: "
L
1 >.'
18 iss - |- [ ,( |
i



BORING NO.:  [2-,
RMT . LOG OF TEST BORING T s
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY ,MN . SURFACE ELEVATION: —wewe-
‘ SAMPLING NOTES DEPTH GENERAL
TTERVAL— [RECOVERY 4 VISUAL CLASSIFICATION R
Brows] % | AND GENERAL OBSERVATIONS CONSTRUCTION
5" _|Brown, SAND, med. to coarse, and coarse .
_lgravel. /[ -a
— | - — 3 H‘
- _D?rk Brown, SAND, fine to coarse trace J 3 |~ ‘II':
Jfine gravel. et o
L ;\ -. !
- |- il
ml v
AP
105 wmeefBrown, silty SAND, fine to med., coarse | g o ]
. —lsand, trace fine gravel little, trace a
—lclay i vle 5
7 3151 3
——a X -
110 odBrown, silty SAND, fine to med., coarse | ¥ |, \
-4 sand, trace fine gravel little, trace clay ‘5' i
] - IR
ih 4
— | - - o J‘.‘
115 e Brown, SAND, fine to coarse. oy, o
- i’ .
120 emesl Brown SAND, fine to coarse -3t e / o -
~{ trace fine gravel. . g_ :
— . ‘.~
oy ..‘ *
' : 125=== Brown, SAND, med. to coarse, trace - §
126. -1 fine gravel. oo .
25 - .. .
ss - e
. ettt | 30 Brown, SAND, med. to coarse. - /%
131. - :
26 = -
ss 1 — |~ - EOB at 130'
A _— L -t
—_— —— -
- -
- =
g — -he
— —

F-2048 (R 0987
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CROUND SURFACE
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’ 3) TYPEZ OF PIPL JOINTS; ")
Sovriinec, /vé-)—.-mu

C) vas souvext uszor ves oalid)

D) TIPL OF VELL SCAEEN:

E

rT.

-
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BORING NO.: 13D

RMT LOG OF TES! BORING e —

——

3

PROJECT: COE-NIROP

PROJECT NO.: 1332 32

LOCATION: fridiey,

SURFACE ELEVATION: 833.3'

DRILLED BY: Layne Northwest - Milwaukee | PNE o 1-29-88 ] 7-8-88
CREW CHIEF: Dick Hornburg |LOGGEDBY: Ron Vaughn | CHECKED BY: BWR/3-4-88
T SAMPLING NOTES. DEPTH GENERAL
INTERVAL RECOVERY VISUAL CLASSIFICATION WELL
WO [TYPE] [Brows] w | ' AND GENERAL OBSERVATIONS CONSTRUCTION
- Black, SILTY SANDY CLAY, and fill ) r
- materials, soft . '\
t
1 - i A
5'— __? l |
2 = Light brown sand, fine to med. P i
- bt "
10'— b I g
- 2
3 —1 Light brown SAND, fine to med. § :
15 4 ~f i
- I I
4 —] Light brown, SAND, little fine gravel || \ﬂ MY
! -~
N TN
20 o + i
- : &1y
- B E]i s
5 - Brown, SAND, med to coarse, some ' 3 7 ‘ ;
—1 coarse gravel Jlol ¢
25'— -~ N : P‘
-2 Il KRBT
- -\ 2 x|w
— ) x z._ J i 3!
6 - Brown SAND, med to coarse, some coarse’ f wilS Sl
: - gravel "\ ©
30'— = lﬂA f
- | ih
7 —] Grey brown, sand, fine to med. ! r l
-] trace of fine gravel | | o
35'— + ': ‘- !
= Light brown, SAND, med to coarse. ! ' A
i :
8 - : :
s0'_—| (Trace fine gravel e37") i' '{
5 =! Dark grey, CLAYEY SILT, dense. 8 A i
— \
WATER LEVEL OBSERVATIONS
DRILLING METHODS: FIRST OCCURENCE:
Cable tool w/Split Spoonm (S.S.)
Sampler
§3001b. Hammer and 3" Split DATE/TIME
poon
BOREHOLE DIAMETER:
g" TO WATER
DRILL RIG:
BUCYRUS-ERIE 22R TO CAVE IN

F204A (R 09-87)
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Rt LOG OF TEST BORING = —
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: Fridley, MN SURFACE ELEVATION: —-—-
INTERVAL RECOVERY
—NC. | TYPE | [BLOWS] % ‘23 AND GENERAL OBSERVATIONS CONSTRUCTION
_ —
- - 1= - — See page 1 \
— @aé' \; n
- 1! : ;i
u as '—— ""I . I ‘ "I
- o |
46.5% 100/ Z| Brown CLAYEY SILTY SAND, little coarse | i | |1l
10 |ss |_| .6' [100 1 gravel, dense . \l
-— — :l"’ N
50" el \
51.5 200/ : Brown SILTY CLAY, trace coarse sand, l
11 |ss .5' |100 -] trace fine gravel W p
- @ss.s' |4l E
55 1 lg ]
|~ Dark grey, SANDY SILT, i
56.5 200/ - uiifogey iittie fine sand ‘ } Ffl :
12 |ss 1.5'| 80 —| Brown SAND, little clay €56.3| |
60" 3 L
61.5 %4190/ - 3 ‘Q
- — [ ‘.i
13 lIss 1.5'| 90 —| Brown, SAND, fine N el R
65" e m = xl
: Brown SAND, fine to med. T ? ol
66.6 Y4180/ - 968.5 S
' i
14 |ss 1.6"| 80 _ c el ‘;
70" L lEli s
——— : Q'
71.5%Z180/ —1 Brown SAND, med to coarse, trace fine iéx F
15 |ss 1! 80 - B8ravel, trace of cobbles 5( & E
e i & 1 1 -1
76.5 200 / —{ Brown, SAND, med to coarse \ ilpli™’
Lt a— L
16 |ss L[11.5 | 80 - { .
H - R i
z - 80 ! e 4 . i‘l ':.
81.5 gA215/ =1 Brown, SAND, med to coarse : i
17 |ss 80 - o
b 85" auem il .."s
86.5 %4 -4 Brown, SAND, fine to coarse el
— Trace fine gravel. @89 e A
18 ss 70 p— ..5‘; :. % .
- = = = = == R
90 —— -;—’-i‘ . o, =%
91.5%4202/ — Brown, GRAVELLY SAND, little cobbles, |[".&. R 2
19 |ss 50 : trace sandstone fragments ’5 3‘
- v 4 -5
95°' *elL. R

F-204B (R 00-87)
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" BORING NO.: 13.p
RMT LOG OF TEST BORING e
PROJECT: COE-NIROP _ PROJECT NO.: 133232
LOCATION: Fridiey, MN SURFACE ELEVATION: ____
| SA NOTES VISUAL CLASSIFICATION GENERAL
INTERVAL | RECOVERY 3 WELL
0. TTvee] [Brows] % | AND GENERAL OBSERVATIONS CONSTRUCTION
g5
96.5'[g4 204/ | Brown, GRAVELLY SAND, little cobbles, |.%°
20 |ss .8'| 40 : trace of fragmented sandstone. :':3 "
.9 _
100" T .ET- -
Yellow brown, SANDSTONE, soft, well L. :
21 Grab - - sorted, fine to med., trace med sand.

101

F-204B (R 06-87)
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GROUND SURFACE 40
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) " 3) TIex or rier JoiTs; - )
_Q, . .' ‘ y&s TeroN
courum. OTHER
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’ 26, [FEATHIESE] voPboimaTiER -
.82- r doaaoLe r) vewL scxem stor sz _o O
m, r) PIerow: Db In D wu.35.5._ ..

)v
s m-.z.z;aa G) IMSTALLED PROTECTOR PIPE W/LOCK? lYES|on wo
i rr. PROTECTOR PIPE DIA. é IR,

1) VELL DEVELOPMENT

LENGTH OF SOLID PIPR

A) NETWOD

/& . ‘

BAILING,[PUMPING, SURGING ] COMPRESSEID AIR

[ e

—
—-_— (MOTE ADDITIONAL COMMENTS BELOVW)
_} MTRLL &0 n. 3) T semst rou Deveompm 2> MRS,
. & &:f?zgsw: ) ¢) armozputt wrm voumr: v LSO/
J—Q rr. é ————
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Y an g3

Zr o aw,

re. £) WATIR CLALITT AFTRR
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;&bao Shup v r) opom: vIs nm N7u= 2. @Ea 7/s/ee
- T 3) WATEA LEVEL SUMMARY
A) DEPTM FION TOP OF CASING AFTER DEVELOPNINTY
. v
B) OTEER MEASURRNENTS (T.0.C.)s
mrfros _Z2-/9-38 [25.s7°) -
DATR/TINE n
DATE/TINE n
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| DORING NO.:  14-D

RMT~  LoG oF TesT BORING ees |

cable tool after 50':

{a 3001b hammer.

Hollow stem augers to 50°

w/ 3" split-spoon sampler usmg DATE/TIME

of 2
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION: 835.3°'
DRILLED BY: Layne-Northwest-Milwaukee Lgiﬁm 11 ]8R |-20-
CREW CHIEF: pick Hornbur | LOGGED BY: Ron_Vaughn | CHECKED BY: pwR/ 4 Mar 88
SAMPLING NOTES DEPTH GENERAL
NTERVAL RECOVERY 4 VISUAL CLASSIFICATION
- BLOWS % (1) AND GENERAL OBSERVATIONS oe WELL
o _] ‘
H
-1 - B A ~](No samples collected 0' =~ 30' gee 1og 15ﬁp \{“
] for 95 and 51) Tt t
M i
30—Brown, SAND, fine '1“ ’ |{
31.5 - I 1 ’
| - N
SS -- |80 - e f!
' ‘% 35" Brown, SAND, fine -+ \}. :
36.5 - . E
2 e R 7 x g ]
e -— 2 :
SS — *3 4, i
—— . . P - it l
1 40 Brown, SAND, fine to coarse, little.fine k. FE!
41.5 =1 gravel 1598 ~fi.:
Ss - * .
452 _ — _I! 3 W [\—
] Brown, GRAVELLY SAND, fine to coarse, T, | i3
46. | Brown, CLAYEY SAND, fine sand, uniform ] gp g i s.
4 if & ,
-- |80 = Y L
§§ (o I ; 3
SOmmmtiAt SO0' Drilling methods changed from + )5! L -
~dlhollow stem augers to cable-tool rig. j g- g ‘§ ’
- - Y
- =3f v
50=== park red brown, CLAYEY SAND, fine sand, =| [- 11y;
—] Brown, GRAVELLY SaND, fine to coarse, | | el
5 I s P, _J trace of cobbles. i i
sS : ! l I
] = : il ]
% 55 Ban, SAND, fine to coarse, trace +“ l if:
55.5"7 - fine gravel . §|'
= =\_ - ! A ¥
6 ss =4 “Change to hard drilling kr, 0
- 10 - at 56.8' " ( M
60 __F ' ,‘
- - ' : } .
- - K l"
NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: FIRST OCCURENCE:

Bucyrus-Erie 22R

BOREHOLE DIAMETER: _ DEPTH
8 TO WATER
DRILL RIG: DEPTH
TO CAVE IN

F-204A (R 08-87)




i i, ) ] BORING NO.: }4-D
RMT LOS OF TEST BORING T o
PROJECT: COE-NIROP PROJECT NO.:  1332.32
LOCATION: FRIDLEY,MN "| SURFACE ELEVATION: ———-
| SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL "5°°"5'““ ") AND GENERAL OBSERVATIONS CONSEMUSTION
60 _|Brown, SAND, fine to coarse sand, trace ! [ e
—jsilty gravel, track of clay, trace cobbie.s. ‘U ;].'
100 —d(till). (Very hard to drill in.) "“. Sg
65 === Brown, Silty SAND, fine to coarse, trace-..'l ! ! é‘
-~ coarse gravel (till) '; 2!
100 - 1 71| ~ }m
- al|ivs:
- : =|'®m:
70 === Brown, silty SAND, fine to coarse, trace-- 5 : n" 1
«| coarse gravel, trace cobbles (till) il v ( v ‘
100 - €73.5° i“"b s 'ﬂ%\l
—— -]
75 ™1 Red brown, SAND, fine to med., trace of &
| of fine gravel. L. ®
100 = " ’55 .
- alfof
80 = Red brown, SAND, fine to med., trace ---3 N4
81.2 ~4 of fine gravel. “. .
« Yellow brown, SAND, fine. "o N
100 . .
1. 200 - N )
ss .2 . - . .
85 wmmsl Redish brown, SAND, fine + & .o
86.5 - ot
50 . at 88' @ .
12 q ﬁ‘ ’ Gravelly SAND " "
S : 90 e at 907 T A
50.7 - Red brown, SAND s, RS
) -~ med. to coarse, some clay, some gravel. * FILTER ‘0
200 | 60 t.opack
I3 ss = - at 93' . SAMD - :‘
95 e - . ..
95. 5t ~+ Brown, SAND, fine to coarse, some gravel|{ . , ., . .
) = w— Q7
i4 ] 200 | 70 -
ss [] .5°
100™" T
~ - EOB 97
u —_— 4
A —
— -

F+2048 (R 09-87)
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Vall Diagras

\§ Casine  Derans
A,) ‘K‘pl. o-‘- Plfc’, BLACK IRON PPE

pipe schedule 8°0iA ! 3D
4'pa 140

© B) '7\1?*‘ 0{ pipt _‘a\w\f uﬁ\&dd .
€) was solvent used? _NO

d)"'vip€ ot wall ¢creen: apea borebde .

E) Piee Dia! Extoenar: 8" 10,
INTERNAL . §* 1D,
F.) Exveenar 8" Pipe used as protective
Pipt wfioc . '
2) VELL DEVILOPNEXT

A) MNETHOD

BAILING, PIRPIIG.‘ SURGING, CONPRESSED AIR
———
OTHER

{NOTEZ ADDITIONMAL CONXENTS BELOW)
HRS,
RENOYED

3
)

TINEZ SPINT FOR DEVELOPHENT?
APPROXIMATEZ VATER YOLUME: a ls. i

ADDED _ cmmm—m

D) VATER CLAXITY BEFORT DEVELOPRENT! 1" 5
cLzar,JTonsto J oraquz ‘
Z) VATER CLARITY APTER DEVELOPNENT? '

a5 suiemy v, LD, ©
r) oooa? mu@”m=/"/

VATIR LIVEL STIOURY

” y,/‘;‘,um #u CRIEN D

3)
A) DEPTH FROX TOP OF CASING ATTIR DEVELOPNDNT?
S FT. OX DAY

B) OTHER MEASUREMEXTS {T.0.C.):

— e ST.PETER SANDSTONE

190,5

" PROJECT MANE: COE.-ﬂlgae . ‘332 . 32
vELL Mo, _S-PC. :

DATE INSTALLED 4L!|4 .‘38

2" DIA. STEEL POST (2 PER WELL], PAINTED YELLOW

T.o.C. ELee. _B3%M4]
4___——-‘0““‘0 CAP ON 8" DIA. CAISIN
oowDs ELEY, 832.2°

3' SOUARE CONCRETE PA
(4° THICK)

12° DIA. HOLE

/— TUBULAR STEEL CENTRALIZERS

77 R A
e P T A4

RO T RN TR A
3’ )
<

S O NN S N N,

S SN

8’ DIA, OUTER CASING

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

NEAT CEMENT GROUT

1

e T ST TTTTY

oS

[

3° DIA. OPEN NX CORE HOLE

WELL BOTTMA ELEN.

- e s .

. [
mrzrroe _2-\9-88 ‘/ 21,08 m. _24"7>
paTL/TINE r. -
DaTz/TINE .
ADDTTIORAL COMNENTS: )
-
CHOanr &

duntimo chehed sf1fae can
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RMT -
LOG OF TEST BORING e e
PROJECT: COE-NIROP PROJECT NO.: 332,32
LOCATION: FRIDLEY, MN SURFACE ELEVATION: 832,2'
| DRILLED BY: Layne Northwest - Milwaukee J%_ l%ﬂm
CREW CHIEF: [LOGGED BY: Mark McColloch | CHECKEDBY:  BWR 9 Mar. 88
SAMPLING NOTES DEPTH ERAL
INTERVAL | RECOVERY m) AND GENERAL OBSERVATIONS SVEL
. | TYPE | [BLOWS] IN CONSTRUCTION
v 0 JBlack, SAND, fine to med. some to little
! 2 -i fine gravel, trace of silt and clay,
w§ 3 -4 plant roots.
2 Semssd Brown, SAND, and GRAVEL, med. to coarse =
5.5 - pieces of wood. \
-
3 fws - -3‘ -3’
)
-
L~ 9.5 10 mm] 13 3
10.5 - J 3:
- bl 3
4 | ws —|Brown, SAND and GRAVEL, med. to coarse, kS =
4.5 I pieces_of wood. © N
[Se— . . -
15.5 -l Light ‘browm, SAND,.fine to -coarse.
5 | ws -
9.5 -
20.5 20 T S
=i Light brown, SAND, fine to coarse. -
6 | ws - 5 $§
25.5 o ¢ ?)
25" o Kl
26.5 - , Aot
=~ Light brown, SAND, fine to coarse. 4 E g I
7| ws - 1HNEHE
30.5 307 INNERE
31.5 ) PIRERE
g - 3
=i Light brown, SAND, fine to coarse. g -
8 WS - AV
5.5 35 et o
3
3.3 = Light brown, SAND, fine to coarse.
- t
9] Ws : . More coarse sand and fine gravel
0.5 4 Clos 4
al.s —
NOTES WATER LEVEL OBSERVATIONS
DRILLING METHODS: Mud rotary FIRST OCCURENCE:
grab samples composited of wash
cuttings over 5 ft. intervals.
. DATE/TIME
BOREHOLE DIAMETER: DEPTH
8" to 6.5" to 3" TO WATER
DRILL RIG: (n-oU: Well Casing Gus |DEPTM
Peck Bratt 22R: Rock Core TO CAVE N

F204A (R 09-87)



BON.YG 'O - 5-pC
RMT LOG OF TEST BORING T T
PROJECT: COE-NIROP PROJECT NO.:  1332.32
LocaTioN: FRIDLEY,MN SURFACE ELEVATION:
[C___SAMPLING NOTES T peory VISUAL CLASSIFICATION GENERAL
INTERVAL RECOVERY GENERAL TIONS WELL
NG, JTYPE | |BLOWS] % " AND OBSERVA CONSTRUCTION
40
Y/ =] Brown, SAND, Med. to coarse, trace
=1 cobbles.
10 WS —
tl _ -
7/ 45 ™= Brown, SAND, med. to coarse little B
“1 silt and clay.
11 -
ws L No clay present at 49°'
50 == + 2
=4 Brown SAND and GRAVEL, med toc coarse, r
~i little silt and clay. 3
s - 3 3
12 - 3 g
- 55 ===t Brown, SAND, some clay and fine gravel. d-:l .:,
— [}
w 3
13 | ™ - °
60
—— e
— Brown, SAND, some clay and fine gravel.
-4 63! r
14 al 15
WS — — .
. Clay becoming more abundant. o g
- 4 65 — 65 L o 9
-t Brown, SAND, some clay and fine gravel. § 2.‘ E
W - .
is | 813
90 ™) Brown, SAND, some clay and fine gravel. T3l 1= 2
-1 72! v S 3
=11 ___ Clay becoming less abundant. ) ;
16 -1" 73! v
WS —— . - J [
75 wmed Brown, SAND, med. to coarse, 43z} 1z 3
—{ little fine gravel. 3 3 2
17 lws -
80 A -
- =< Brown, SAND, med. to coarse, little
—{ fine gravel.
i8 WS -
- 85 v -
7‘ =1 Brown, SAND, med. to coarse, little
A =1 fine gravel.
4 ~ 90 —— -
74 == Brown, SAND, med. to coarse, little
=1 fine gravel.
20 WS é - g
L~ 95 =

F-204B (R 06-8




“ritsant ] GORING NO.:  5-pC

RMT LOG OF TEST BORING TR
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION:
| SAMPLING NOTES __| pepry VISUAL CLASSIFICATION GENERAL
INTERVAL | RECOVERY f. AND GENERAL OBSERVATIONS
NO. | TYPE | [BLOWS] % ") CONSTRUCTION
95 _Dark brown, SAND, med to coarse, trace
_|of siltstone with interbedded shale. 'd F\
2l 1g - : 3
- < <
L~ 100__JYellow brown, SILTSTONE, interbedded LY v
3 ~J¥ith soft pale yellow shale. H 3
22 - 3 3
6 -l 103 ___J]Yellow brown, SILTSTONE. FY ©
¢ A 103 + .
: . _tellow brown, SILTSTONE. E ]
24 G ey < ;
ey [ -
/2 B 8" casing grouted. Begain 6.5" --é %
S~ / | orehole. J
>><\ 110
@/ \ ellow brown, SILTSTONE and greenish
rey siltstone.
H | 7L 112 y
26 | G —
-l ] G -+ ~
/ =fellow brown, SILTSTONE and greenish T
G . =—prey siltstone. 3
27 e 2
- :
120_ T v 1]
/ __ w F
1
G ~Yellow brown, SILTSTONE and greenish N 3 g
28 —grey siltstone. vl 13 3
. N k
2 ~
-l 'Zh - WA
4 - , ~ Y
W c
G “1Yellow brown, SILTSTONE and greenish 2 A
~]grey siltstone. ﬁ ‘é g 2
29 130, 214 *
Pl oo— R -+ 3 8
ﬁ Tan, SANDSTONE/SILTSTONE, very fine § _
30 - 4
¢ 133 3 z
»
- J
31 | g 13500/ Tan, SANDSTONE/SILTSTONE, some greenish | |
) white shale.
/, - Fractured zone, drilling method
G . losing water into bedrock.
32
14Cemmef R€ddish brown, SILTSTONE, and white -
i SANDSTONE/SILTSTONE .
/ -
¢ 145 =

F-2048 (R 09-87) ‘L

(19



wsere | GORING NO.:  5-pC
RMT LOG OF TEST BORING W o
PROJECT:  COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION:
| SAMPLING VISUAL CLASSIFICATION GENERAL
INTERVAL RECOVERY 1t GENERAL OBSERVATIONS WELL
NO. [ TYPE | [BLOWS] % ) AND —_— CONSTRUCTION
95 ark brown, SAND, med to coarse, trace
:of siltstone with interbedded shale. 'Y “\
21 | ¢ - 3 3
< >
100__JlYellow brown, SILTSTONE, interbedded 4V 3
g —Jwith soft pale yellow shale. 3 3
22 _ ] 3
¢ 101 __IYellow brown, SILTSTONE. ° :,,
¢ (JA 1050 4 §
—IYellow brown, SILTSTONE. 3 ’
24 G - :\' ;
e P -~
- | 1Quuf8" casing grouted. Begain 6.5" 49 a
~d 7 L —jborehole. § 3
Al
- I~ 0 etiow brown, SILTSTONE and greenish
25 ¢ B 12 —Frey siltstone.
N -
26 |6
- 0" 1 ~
ellow brown, SILTSTONE and greenish '3
G rey siltstone. 3
27 3
by
12 + o1
w H
G . 144l 1 s
ellow brown, SILTSTONE and greenish 4 ] :
28 rey siltstone. v 3 3
— J {
1 2 Sonmme -t A
y - ~ g
G - : W %
Yellow brown, SILTSTONE and greenish 2 ry
—}grey siltstone. g ‘é § 2
29 |3°-: RR-3L d -
Tan, SANDSTONE/SILTSTONE, very fine i®
— - I
30 - 4
¢ 133 ? §
A - af v
31 I 135, Tan, SANDSTONE/SILTSTONE, some greenish |
- vwhite shale.
_ Fractured zone, drilling method
: G - losing water into bedrock.
32
140uma Reddish brown, SILTSTONE, and white -+
—|SANDSTONE/SILTSTONE .
/ —
¢ 145 7

F-2ME (R 00-87) ¢
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llJIIIIIIIIIII|IIII|IIIIIIIIIiJlJI|I. L1

—EOB at 190.5' /

“ . BORING NO.: c_pr
LOG OF TEST BORING e e —
PROJECT: COE-NIROP PROJECT NO.:  1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION:

SAMPLING NOTES DEPTH VISUAL CLASSIFICA GENERAL
"|mnv'——[aeco:: VERY 4 TION WELL
6T TVPE SoWE] % () AND GENERAL OBSERVATIONS CONSTRUCTION

3 149 _Reddish brown, SILTSTONE, and white,
~BANDSTONE/SILTSTONE.
150 -
34 == Orange brown, SANDSTONE. White, ~
=] SANDSTONE/SILTSTONE. ‘j
155 e . <
R
=1 Orange brown, SANDSTONE. White, 2
=1 SANDSTONE/SILTSTONE. 3
- 3
32 160 . 3
36
Yellow orange brown, LIMESTONE,
Rock interbedded with siltstone, few
Co:e interbeds of sand, fractured, wvugs " g
lined with chalcopynte, pyrite, and T |3 Y
calcite. £ |8 %
1z 3
19 - i

.

-1

F-2048 (R 06-87)
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v m, AT-]
un wnun | Z2-10 -27

Va1l Dlagres
7-17 (2 1185)

1) CASING DETAILS

T Goco B828.53

GROUND SURY.

XY TIPE OF PIPL:

PIPE SCHEDULLE

GI} SURFACE
_@ .

B)” TIPL OF PIPE JOINTS;
COUPINSET-THASADE-{iAaPeH), OTHER WEL DED
€Y UAS SOLYENT USID! ~#88 u@)

ﬁﬁw DY TIPE OF VELL SCREZM:
, E = i auc,Graimess e .
isé" = BACIFILL NETNOD SORENOLE 27 VELL SCAEEM SLOT SIZ% zﬁ‘ )
f W _?'Z:bll. o wbB o u"
; 3T e @
3 . 2) vl prvzioewest
mmm@ 5 R
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DEPTH (ft)
0-1.5
1.5-5
5-18
18-45
45-48
48-51
51-55

55-58

58-63

63-65

BOREHOLE LOG WELL AT-1

CABLE-TOOL CUTTINGS

DESCRIPTION
Fill
Clay & rocks
Sand & gravel; lg. gravel & cobbles (13’'-16')
Fine silty sand, brown
Fine very silty sand, brown
clay brown & grey mixed no water
sand & gravel silty to muddy brown

Sand & gravei course gravel very silty brown
little heave

Sand & gravel tight had to drill won’'t sand
pump silty (grey water?)

Sandy gravel tight muddy no water, no heave,
brown, open hole

25’ 1:00 PM 12-7-87
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DEPTH (ft)
0-5
5-40 -
40-41

41-85

BOREHOLE 10G.. WELL AT-2
CABLE-TOOL CUTTINGS
' DESCRIPTION
Black organic top soil |
Brown fine to :co;.i'se sand and Erou.nded grairell
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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GRAIN-SIZE DISTRIBUTION REPORTS N



KEY TO GRAIN SIZE DISTRIBUTION REFORTS

BOREHOLE LOCATION  SAMPLE NO. - DEPTH BELOW GROUND (FT)

2-1 s-8 35 - 36.5

2-1 5-10 45 - 46.5
2-1 S-15 S 70 - T1.5
10-D s-3 T 10-11.5
10-D : S-11 50 - 51.5
10-D $-20 . 95 -965 -
11-D s-8 35 - 36.5
11-D S-17 80 - 81.5
11-D §-25 120 - 121.5
12-D S-4 20 - 21.5
12-D S-13- 65 - 66.5,
12-D S-25 125 - 126.5
13-D S-4 15 - 16.5
13-D -9 40 - 41.5
13-D S-20 . —g5 - 96.5
14-D s-2 35 - 36.5
14-D S-4 45 - 46.5
14-D 5-12 85 - 86.5
23-§ S-6 10 - 11
23-§ 5-9 20 - 21

'23-5 S-13 , 30 - 31



RAIM SIZE DISTRIBUTION TEST REPORT

c G
N S 48
g g N gmmn - T put
ST Ry e, 2 8.F 3 - a *ﬁ'/ ‘35
100 0t et b} AW & * % 3* Qr 4.1
5@ - :
50 e §
=6 o T ; :
D <o AL RN
z HTEET I
- e B
& : SR : ;
b+ 1 aan :
= 1o HIE :
36 _E j : :
b S HE ] i
20 -' '
19 -
e SRR : R E 1E
288 160 ig.@ 1.8 8.1 .01 . Qa1
OPENING SIZE - mm
“th3¥ % GRAVEL ) 7 SanD % SILT @ CLAY
&l 8.8 .8 2a.3 .0 8.7
N R R R R R R B R R R R R RO R

Hadrometer analysis
Mechanical analysis

Clazzification . -
uSCS AASHTO LL Pl Do | Dzg | Dig | Ce-| Cu
o 8.12 18.891 [B8.8740 | Q.94 1.6
N R I D NS
‘MATERIAL DESCRIPTION TYPE OF TEST
3 RASTM I 422-83(722

Date:

Project No.: 1332.32
Project: COE~NIROP
O Locationm: 21, S-8, 3I57=-36.5'

4,688

Remarks:

BRAIN SIZE DISTRIBUTION TEST REFPORT
RMT Imc. R

Fia. No.




Hudrometer amaldsis
Mechanical amaluysis

& GRAIN SIZE DISTRIBUTION TEST REPORT
o 558 " WP
c £ &N ¢ oo ¢4yfﬂdi
ey -t .-..'-‘ .—at "::lc'? zﬁ ﬁ_- .pc’
188 0 M et —pd -t 2> 2 &y
: Ll 11E
70 A
- :
E_, &8 L L
= [ N
i E
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G| 8.8 2.0 £9.6 22.6 7.8
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uscs AASHTO L Pl Deo | I3e | Die | C¢ S8
) 8.15 | 0.072 |0.@@31 | 4.32 | 18.4
— — e ——————————— '_———L—: ——
MATERIAL DESCRIPTION TYPE OF TEST
a ASTM D 422-&3(72)

e
Project No.: 1332.32
Froject: COE-NIROP
& Location: 2I, S-16,

Datel 4-46/82

435 =-44. 5’

GRAIN SIZE DISTRIBUTION TEST REPORT
RMT Imc.

Remarks:

Fia.

No.

J.,‘,','




& GRAIN SIZE DISIniTUTTON-TEST REFORT /
T LT
e & ¥ egmm o Ly
. 7oy . 2O’ 829 anv B oe
108 M0 M Nt b b g * = 3 4199
s AER AR “""""r‘& T I
5o | 1N i AR E
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UsCs WASHTO LL PI Dea | Do | Do | Cc Cu
) ©.34 |©.227 |8.1351 ] 1.13 | 2.5
"~ MATERIAL DESCRIPTION TYPE OF TEST
a ASTM D 422-£3(72)

Hydrometer analdsis

| Mechanical analusis

Project:

Date:

Project HNo.:

& Location?

1332.
COE-NIROP
21,

Se

4-4-88

32 Remarks:

15, 70°-71.5°

GRAIN SIZE DISTRIBUTION TEST REPORT

RMT Inc. Fia. Ho.




c TRRQIN ETIE DISTRIBUTIOW TEST REFORT ‘/ '
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_ OPENING SIZE - mm

wat3 “ GRAVEL % SAND » SILT o ClaY
& 0.8 2.3 28.8 . 12.8 Z. 9

uscs AASHTO LL FI Deg | Dze | Dia | Cc Cu
.38 | B.204 10,0100 | 18.56 | 6.8

MATERIAL DESCRIPTION TYPE OF TEST '

Q ASTM D 422-43(P2>
Hudrometer aralusis
Mechanical analusis
Project No.: 1332.32 Remarks:

FProject: COE-NIROP
& Location: 16D, 5-3, 19°-11.S5° h

O

Date: 4/&/33V
! SRAIN SIZE DISTRIBUTION TEST REPORT
' RMT Inc.

Fig. HNo.




c GRAIN SIZE DISTRIEBUTION TEST REFORT j ’
g es P oV
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UscS HASHTO L FI Dég | Tza | Die | Cc Cu
8.48 | Q, 149 |B. 8858 | @85 .2
W - _— [— N I, SIS TR ..,
MATERIAL DESCRIPTION » TYPE OF TEST
Q ' ASTM D 422-43(72)
Hudrometer analusis
Mechanical amalysis
Project Ho.: 1332.32 Remarks:

Project: CQOE-MIROP
& Location: 16D, S-11, SB8°-51.5°

Date! 4-5/82

GRAIN SIZE DISTRIBUTIOM TEST REFPORT
FMT Inmc. Fia. No.




.é %Rﬁl? SICE DISTRIBUTION TEST REFORT / ¢
O N1 A o
E £ cN .7 _ o «" s Tes
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108 0 M e b et 3= 3+ 2 A 4
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uscs ARSHTO LL Pl Deo | D3 | Die Ce Cu
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L—.————————J————J————-———_———i—————-—————-

MATERIAL DESCRIPTION TYPE OF TEST
o ASTM D 422-&3(72)
Hudrometer analysis
Mechamical analusisz
Project Mo.! 1332.32 Remarks:

Project: COE-HIROP
a Location: 16D, 3-28, ?5’-%98.5°

N

Date: 4-4/88

r

GRAIN SIZE DISTRIBUTION TEST REPORT
FMT Imc. Fia. Ho.




= SRAIM ZIZE DISTRIBUTION TEST REFORT ’ Aﬂ
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2 8.51 8.297 16,1948 | B. 5% 2.8

MATERIAL DESCRIPTION

TYPE OF TEST

HRETM D 422-53(722
Hadrometer analusis
Mechanical analusis

Project No.: 1332.32
Project: COE-NIROR_
-9 Logatiors: 110, -#&, 35-36.5°

Date: MARCH 25, 1928

GRAIN SIZE DISTRIEBUTION TEST REFORT
FHMT Imc.

Remarks:

Fig. MNo.




c GRAIN SIZE Do inIMMTION TEST REPORT J \
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MATERIAL DESCRIPTION TYPE OF TEST
a ’ ASTM D 422-&83(72>

Hydrometer analwsis
Machanical analusis

Project HMo.:

Project:

O Location:

Date!

4,528

1332.32

11D,

COE-NIROP

5-17., 8°-81.5°

GRAIN SIZE DISTRIBUTION TEST REPORT

RMT Inc.

Remarks=!:

Fia. Hao.




S GRAIM ZIZE DISTRIBUTION TEST REFORT J
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MATERIAL DESCRIPTION " TYPE OF TEST
Q ASTM D 422=-83(722
Hudrometer analusis
Mechanical amalusis
Project Mao.,:! 1332.32 Remarks:
Project: COE-NIROP
O Location: 11D, S=-25, 126°-121.5°
IIate: 4/5/83
GRAIN SIZE DISTRIEBUTIOM TEST REFORT
FMT Imc. Figa. HNo.
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SIZE DISTRIBUTION

TEST REFPORT

Hudrometer analusis
Mechaniczl analysis
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MATERIAL DESCRIPTION TYPE OF TEST
Q ASTM D 422-&3(72)

Project HNo.: 1332.32
Project: COE-NIROP

£ Location: 12D, S5-4, 20°-21.5°

] Remarks:

SRAIN SIZE DISTRIBUTION TEST REPORT
RMT Inc.

Fia. Ho.

s




é GRAIM SIZE DISTRIBUTIOW TEST REFORT // ep
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MATERIAL DESCRIPTION TYPE OF TEST
a ASTM D 422-563(725

Hudrometer analusis
Mechanical analusis

Froject Ho.: 1332.32 Remarks:
Froject: CDOE-NIROP
3 Locationt 12Dy 5-13, &5°~-86.5°

Date: 4480

GRAIN SIZE DISTRIBUTION TEST REPORT
RMT Imc. Fia. Ho.
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MATERIAL DESCRIPTIOH TYPE OF TEST
a HETHM D 422-43(F2>
Hydrometer arnzlusis
Mechanical znalysis
Project Mo.: 1332.32 Remarks:
Project: COE-NIROP
Q Locatiom: 12D, 5-28; 125"-126.5°
DIiate: 4-5/58
GRAIN SIZE DISTRIEBUTION TEST REPORT
FEMT Inc. Fig, No. ——
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MATERIAL DRESCRIPTION TYFE OF TEST
Q RSTM I 422-£3(725

Hudrometer analusis
Mechanical amaluysis

Project HMo.! 1332.32
FProject: COE-NIROP
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Date: 4-r8-28

GRNMIN SIZE DISTRIPUTION TEST REFORT
FMT Inc.

Remarks:

Fia.

No.
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MATERIAL DESCRIPTION ‘ TYPE OF TEST

ASTM D 422-83(72>
Hadrometer aralysis
Mechanical amalusis

Date:!

Q Location:

Project Mo.:
Project:

4-,5/88

1332.32 Remarks:

COE~-NIROP
13D, 3-%, €48’°-41.5°

GRAIN

SIZE DISTRIBUTION TEST REPORT
EMT Inc. Fia. Ho.
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MATERIAL DESCRIPTION B TYPE OF TEZST
a : ,;‘ ASTM I 422-82C72)
a Hydrometer amalusis
Mechanical analysiz
Project No.: 1332.32 Remarks:
Project: COE-NIROP
& Locationm: 13Dy 5-28, 55°-56.5°
Date: 4-&/82 : “
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BENCH-SCALE TESTS

Packed-bed air stripping columms and carbon adsorption were
evaluated as potential technologies for remediation of ground water at
the NIROP. On-site, bench—-scale tests of the ground water were
conducted to determine whether the chemical characteristics of the
ground water would result in potential operation or maintenance problems
if implementation of either of these techmologies was pursued.

Based on previous ground water quality data, it was anticipated
that ground water in the vicinity of the NIROP may be in a chemically
reduced condition. If so, the water may contain dissolved iron at
sufficient concentrations to cause precipitation of iron hydroxide and
subsequent fouling of treatment equipment if the iron is oxidized by
oxygen absorbed from the atmosphere. Similarly, it was anticipated that
precipitation of calcium carbonate from the ground water could foul
remediation equipment. Calcium carbonate precipitation could occur if
the ground water is supersaturated with carbon dioxide witﬁ respect to
the atmosphere. As the water loses carbon dioxide to the atmosphere,
the pH rises and calcium carbonate may precipitate, causing scaling and
fouling of treatment equipment and piping.

To test the potential for calcium carbonate apd iron hydroxide
precipitation, five samples of pumped ground water were collected from
the discharge of well AT-2 during the aquifer pumping test conducted in
February 1988. The samples were collected after allowing the discharge
water quality to stabilize, as determined by constant pH, temperature,

and specific conductance. Samples were drawn from a tap on the pump

1332,.52 139:RTA:£frid0818 1



discharge header through a Tygon® tube iﬁserted directly into the sample
container, to minimize air contact during sampling.

The samples were analyzed for various constituents before and after
equilibration with the atmosphere. To speed up equilibration, air was
bubbled through the samples for varying time duratioms. The samples
were also analyzed for wvarious constituents after allowing the
precipitated solids formed during the aeration step to settle for
varying amount of time. Lab analyses for the bench-scale tests were
conducted by RMT Laboratories, Inc., of Madison, Wisconsin.

A description of the tests conducted is given in Table 6-9., The
results of the bench-scale tests are presented in Table 6-10.

The results indicate the ground water is characterized by high
concentrations of dissolved calcium (250 mg/l), and is supersaturated
with respect to calcium carbonate (Langelier Saturation Index greater
than zero). The dissolved calcium concentration in the ground water
decreased with increasing aeration time, indicating precipitation of
calcium carbonate. this was confirmed by the significant increase in
total suspended solids after aeration, which was also visually observed
by the analyst as increased turbidity of the samples. Calcium carbonate
precipitation is further confirmed by decreasing alkalinity with
increased aeration. The &ecreaae in calcium and alkalinity
concentrations was found to be a linear relationship with time of
aeration. The sample also contained 1.7 mg/l total iron, which was
almost completely precipitated after five minutes of aeratiom.

The bench-scale test results indicate that aeration of ground water
from the NIROP site will cause precipitation of significant amounts of

iron hydroxide and calcium carbonate, The precipitated solids would

1332.52 139 :RTA:frid0818 2



cause potential operation or maintenance problems for certain types of
ground water treatment equipment. These conclusions were used in the
re—-evaluation of remedial alternatives conducted for the Feasibility

Study Addendum Report.
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IRERILE3383282S ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPUMi:nl 2V'SCT (SHEET 1-0F 1 ) SSS3sstasrsssiss

J0B DESCRIPTION:NIROP - OMAHA NIRDPOO000000OG  HND3 JOB FILE:99059
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$3833330a00.07%* ENVIRONMENTAL (ABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTING SHEET (SHEET 2 OF 5 ) SERssysstsssass

J0B DESCRIPTION:INIROP - OMAHA NIROP0000000000 J0B FILE:99053
REPORT DATE:{1 May BB RECEIPT DATE:26 JAN 88 EST. COMP. DATE:04 Mar 88
COLUMK.... 10 1 12 13 4 13 16 17 18

- ANALYSIS.. 81 82 83 B4 83 g6 87 a8 89

B : DENOTES PPB PPN....... 120CE L447CA CCL 4 BRCL2M  DICLPR  4CLPRE  TCE DBRCLN  CCLPRE

LAB 1D PROJECT ID ROW

99033 248 CONC  <0.005 3 <0.005 3 <0.005 ¢ <0.005 ¥ ¢0.005 ¥ <0.005 % 0.023 3 <0.005 & <0.005 ¢
IREC : ' i ! } 4 ' ! t $ 1
DUPL 1 L} t s $ $ ! H $
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IREC t § L 1 t 4 ] 1 12
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T3I3ILIILRLITLLL ENVIRONNENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 5 ) Ssesessessssness

JOB DESCRIPTION:SNIROP - OMAHA NIROPO0O00000000 JOB FILE:99053
REPORT DATE:11 May 88 ‘ RECEIPT DATE:26 JAN 88 EST. COMP. DATE:04 Mar 8
COLUMN.... 19 20 21 22 2 24 23 26 i
- ANALYSIS.. 90 91 92 93 94 95 9 97 98
B : DENWODTES PPB L4, PN 1127CA  BENIEN  CLETRE  CHBER3 TCLETA  TCLETE  TOLUEN  CLBEN ETBEN
LAB ID PROJECT ID ROK
99033 245 CONC  <D.005 8 <0.005 # <0.010 3 €0.005 ¥ <0.005 % <0.005 ¥ <0.005 1 ¢0.005 3 €0.005 &
AREC : ' t t t $ 4 ' s t 1
DUPL t s ! ! 3 3 L H t

0ID  08938029% 0B93B029t 0B938029% 0B95B029% 089580294 089580294 089580294 089580293 089580298
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IREC H b t $ $ L ] t t 2
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IREC t 3 ] t ¢ s t ! t 3
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99058 228 CONC  <0.005 3 <0.005 % <0.010 8 <0.005 # <0.005 $ 0.041 ¥ <0.005 ¢ €0.005 $<0.005 3
IREC t ' 1 ! $ ' 1 ! LI
DUPL L ! $ ! ! ! ! ' t
01D  0B958029¢ 0B95B029% 0875B029% 0BY3BO29s 0B95B029% 0BY5BO29% 0BYSB029% 08958029¢ 0BY5B02%:

L12TCA 1 1 2-TRICHLOROETHANE BENIEN BENIENE CLETRE 2-CHLOROETHYLVINYLETHER

CHBRI  BROMOFORM TCLETA 1 1 2 2-TETRACHLOROETHANE TCLETE TETRACHLOROETHENE

TOLUEN  TOLUENE CLBEN  CHLOROBENIENE ETBEN  ETHYLBENZENE



EREEIITTITLLIILL ENVIRONNENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 5 ) URasasecivevaere

30B DESCRIPTION:SNIRGP - OMAHA

REPORT DATE:1{ May 8B

P : DENOTES Pep
L4 10 PROJECT ID

99053 248
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2-HEIN  2-HEXANONE

COLUMN....
ANALYSIS. .
14, RPN

CONC
IREC
bupL
01D

CaNC
IREC
DUPL
01D
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RECEIPT DATE:26 JAN 88 EST. COMP. DATE:04 War 80
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ACRO ACRY ACETON  CARDIS  2-BUTN  VYLACT  2-HEXN  METPEN  STYREN
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"3
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1 t 1 1 s H H s 3
' H ' t ! § ' t t
08958029¢ 0895B027¢ 089580298 0BI5B025%¢ 0B938029¢ 0BY538029¢ 0BY5B029¢ 0BF5B0298 08938029t

0,10 10,10 3 <010 %<0.005 & <0.10 8 <0.030 % €0.050 % <0.050 % <0.005 ¢

t t 4 ] ] $ $ ' L
] ! 1 ] 1 L ' t t
08938029¢ 08958029% 089580293 089580298 08958029¢ 087380298 0B958029% 0BYSBO29¢ 0BYIBO298
ACRY  ACRYLONITRILE ACETON ACETONE
2-BUTN  2-BUTANONE VYLACT VINYL ACETATE

METPEN  4-NETHYL-2-PENTANONE STYREN STYRENE

n



S3ESEISLIITTLILL ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REruniiiE SHEET !HEET S OF 5 ) tsssssssssesssst

J0B DESCRIPTION:SNIROP - OMAHA
REPORT DATE:1! Hay 68

B : DENOTES PPp

LAB 1D

99053

99054

99083

99056

99057

99038

T-XYL
12ED4

COLUMN....
ANALYSIS,,

PROJECT ID

248

108

118

aC DUPLICATE 41

GC TRIP BLANK #1

22§

TOTAL XYLENES
12-DICHLOROETHANE-D4

CONC
IREC
DUPL
o1

CONC
IREC
DUPL
ol

CONC
IREC
bupL
01D

CONC
IREC

010

NIROP0000000000 J0B FILE:99053
RECEIPT DATE:26 JAN 88 EST. COMP. DATE:04 Mar B3
37 38 39 4 41 {2
163 164 163 166 167 168
T-XYL CISDIC  TOL-DB  12ED4 BFB TRCLNE
ROW
0,003 8 0.17 19621 394,21 11002 % ¢0.005 3
: t t ! L L : 1
$ 3 ] 1 S ]
0B958029% 0BF38029¢ 0BY58029% 0B58029% 087580298 089580294
0.005 *0.085 ¢ 9471 % 1061 % 99,61 3 (0.005 3
L H ] L $ 4 2
3 t L ! 3 4
08758029¢ 0B75B0298 08938029 089580298 08958029 089580293
0,005 50011 39641 3 BALL 29391 5 {0.005 8
$ L - t L] ! 3
H 1 1 1 L4 L]
089380293 087580298 0B93B027¢ 0B95802%¢ 089380298 0BY5B029¢
0,005 30.18 896817 %9641 39571 340,005
t t L4 t $ ' 4
1 ] t L L] L
0B938029¢ 089580278 089580298 089580298 08958029t 0B580294
<0.005 & <0.005 #95.627 397,21 197.81 & <0.005 ¢
H H L H t t E]
$ $ H ] i $
08738029¢ 0B758029% 0BY5BO29% 08958029¢ 0BFSBO29% 089580298
€0.005 30,049 $98.51 % 99.41 3 97.41 1 <0.005 3
L 1 ' 1 H H] 6
H H H 4 t t

089380298 089580298 08958029 0BY5B029% 0BYSB0298 089580293

CISPIC CIS-12-DICHLOROETHYLENE T0L-D8 TOLUENE-DE
TRCLME  TRICHLOROFLUCROMETHANE

BFB 4-BROMOFLUOROBENZENE



133882 88323228 ENVIRONNENTAL LABORATORY mno¥TI081 +4RRTATORY GROUP DATA REPORTING SHEET (SHEET { OF 1 ) SSessssssassssss

J0B DESCRIPTION:NIROP - OMAHA NIROP0G00000000 J0B FILE:99070
REPORT DATE:1t May E6 RECEIPT DATE:27 JAN 88 EST. COMP. DATE:04 Mar BE
COLUMN.... | 2 3 4

- ANALYSIS.. 12 13 17 3

B : DENOTES PPB PPA....... SE N BA N

LAE ID PROJECT ID ' ROw

98070 5l CONC {0,005 t 0.1B9 £ 0,143 8 0.580 ¢
IREC 84 1 103 ¥ 106 197.1 8 1
DUPL  <0.005 % 0.19% 8 0.146 30,675 8

0ID  01308064% 512080408 512080418 512080418

HBA AUTH
99071 5§ CONC  <0.005 £ 0.497 $0.072 #1702 8
TREC 3 : ¢ t 2
DuPL t s : 1
OID 013080448 S1208040¢ 512080418 512080413
HEA AUTH
072 48 CONC  <0.005 £ 0.338 0.077 3093 1
. IREC : : ' t 3
DUPL ! t ! s
OID 013080643 512080408 512080418 512080418
HEA AUTH
99073 175 CONC <0005 & 2,00 #0,062 3033 3
IREC t t t s '
DueL ' s, t 1
01D 013080644 512080408 512080418 512080418
HEA AUTH
99074 185 CONC  <0.005 #1.97 #0118 1112 3
TREC t : 3 : _ 5
DUPL ! : t '
OID  0130804A¢ 512080408 512080418 S12080418
HEA AUTH
SE  SELENIUN NI BA  BARIUM

N MANGANESE



SIRtasaas T taat FNVICUNNENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 5 ) tsssssesasasess

JOB DESCRIPTION:SNIROP - OMAHA

REPORT DATE:1! May 88

B : DENOTES
LAB 1D

PPB
PROJECT 1D

99064 5

99065 5§

99066 &8

99067 175

99068 185

99069  OC TRIP BLANK 42

CLME
CLET
11DCE

CHLOROMETHANE
CHLORDETHANE
1 1-DICHLORDETHANE

COLUMN. ...

ANR

LYSIS..

CONC
IREC
DUPL
)

CONC
IREC
DUPL
110

CONC
IREC
DUPL
oIp

CONC
IREC
DuPL
01D

CONC
XREC
DUPL
01D

CONC
IREC
DUPL
omn

NIROP0000000000
RECEIPT DATE:27 JAN 88
4 3

73 76
CLET MECL

J0B FILE:99064
EST. COMP, DATE:1! Mar €8
8 9
79 80
+#DICLE  CHCL3
ROW

"
&

IN
BRNE

-
9

74
vICL

{
n
CLME

6
77
DELETE

7
78
110CE

0,010 3 €0.010 * £0,010 ¢ <0.010 ¢t €0.005 2 0.014
' t L 3 ! $ ¢ s t LI
3 i ] H L £ 0.097 3 t !

08958032¢ 08938032¢ 0895B0T23 089580323 0B75B032% 089580328 089580328 0BYSBO32¢ 0B95B032t

$0.106 140,005 8 <0.005 t

{0.010 3 <0.010 1 €0,010 3 <0.010 8 <0.005 8 <0.005 & €0.005 & <0.005 % <C.003
H t ] L t $ $ $ !
t $ H t 1 H $ $ s
08958032¢ 08958032¢ 0BP5BO323 0895B0323 0BYSBO32¢ 087580328 089580328 0BYSBO328 08958032

"

0,010 #40.010 ¢ <0.010 3 <0.010 % 0.037 8 <0.005 & <0.005 ¢ 0.005 3 <0.005 3
1 1 3 ! $105,5 ¢@845 $833 $8.d 33
] 3 H 10038 ' 1 €0.005 3 !
089580328 0BY58032¢ 089580328 0B958032¢ 0B95B0328 089580328 0BYIB032¢ 089580328 0B9IRO32S
<0.010 3 ¢0.010 ¢ <0.010 3 <0.010 # <0.005 $ €0.005 8 €0.005 % €0.005 % <0.005 3
$ ! t 1 H ] t t 5 4
H L $ 1 ] ] ] ] H
089580328 089580328 08958032 08958032¢ 089580328 089560328 089560328 089580328 089580328
0,010 £ £0.010 3 <0.010 # €0.010 ¥ (0.005 3 0.009 3 <0.005 ¥ <0.005 3 <0.005 13
t t L t ] L L L 13
L ! $ ! ! L ¥ <0.005 % t
089580328 089580328 087580328 089580328 08958032¢ 0BYSE0328 0B9580328 0B95BO32# 08958032t
€0,010 % €0.010 3 <0.010 % <0.010 3 €0.005 # <0.005 ¥ <0.005 # <0.005 3 €0.005 3
! s ¢ ! $ t $ ' t &
1 $ L L ! ! ' t s
08958032¢ 089580328 0B95B0328 089580328 0B9S580328 0B9S8032¢ 0BYS5B0328 0B9SB032% 0B9S5BO32H
BRME  BROMOMETHANE VICL  VINYL CHLORIDE
NECL  METHYLENE CHLORIDE DCLETE 1 1-DICHLOROETHENE
+DICLE TRANS-1 2-DICHLOROETHENE CHCL  CHLOROFORM



TERRA38222383288 ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 5 ) sRssstssssssssss

JOB DESCRIPTION:3NIROP - OMAHA
REPORT DATE:1! May 88

B : DENOTES PPB

LAE 1D

99064

99065

99066

99067

99048

99069

120Ce

TCE

PROJECT ID

3l

35

65

178

i8S

8C TRIP BLANK #2

1 2-DICHLOROETHANE
BRCL2M BROMDDICHLOROMETHANE
TRICHLOROETHENE

COLUMK....
ANALYSIS..
PPMcciais

CONC
IREC
DUPL
o1

CONC
YREC
DUPL
0Id

CONC
IREC
DUPL
o1

CONC
IREC
DUPL
o

CONC
IREC
DUPL
1D

CONC
IREC
DUPL
01D

NIROP0000000000 108 FILE:99064
RECEIPT DATE:27 JAN 86 EST. COMP. DATE:l{ Mar 88
10 15 12 2 14 13 16 7 18
8l 82 B3 B4 85 85 87 ] 89
120CE 144TCA  CCL & BREL2M  DICLPR  +CLPRE  TCE DBRCLM  CCLPRE
ROW

0,005 10,287 £ <0.005 ¢ <0.005 % <0.005 % <0.005 & 7.1 ¥ €0.005 ¢ <0.005 3
-8 H H $ ' ' t t I

$0.286 3 $ 4 4 t ! ! 3

08958032¢ 089580328 087580328 (B9SBOI28 089580328 089580328 089360328 089560328 089580321

{0,005 & <0.005 3 (0.005 & {0,005 3 <0.005 % {0.005 3 <C.005 3 <0.005 3 <0.005 3
t H t ' t ' t t !
i 1 ' ' ' L ! $ $
089580328 08958032¢ 089580328 089580328 0BYIBO32¢ 08958032¢ 0BPSBO32¢ 089580328 089380328

[

€0.005 % <0.005 % <0.005 3 <0.005 3 <0.005 & <0.005 %0.32 % <0.005 3 €0.005

94.45 3 103.3 1 102.6 % 102.45 1 $104,5 ¢ 3 t 3
! 1 ! ! L H ] L t

08958032¢ 089580328 089580328 089580328 089580328 0BFSBOI2S 089580328 0895BOI2E 0BYSBOI2S

€0.005 % (0,005 ¥ <0,005 & (0,005 % <0.005 ¥ <0.005 8 0.276 $ (0.005 ¥ <0.005 ¥
! t ! L t % L 4 1 4
$ ' L 4 ' $0.279 ¢ L s
08958032¢ 08958032¢ 089580328 0895B032¢ 0B95BO328 0BYSBOI2E 08958032¢ 08938032% 089580328

<0.005 3 €0.005 # <0,005 % <0.005 1§ <0.005 3 <0.005 3 12.7 3 <0.005 % <0.005 ¢
t % L % ' ' ! $ £ 5
! L] % $ ' ! % t 3
08958032¢ 089580328 089580328 08958032¢ 089580328 08958032¢ 0B93B032t 08938032t 089580328

<0.005 10,005 F <0.005 3 (0,005 3 <0.005 § ¢0.005 3 <0.005 3 <0.005 % ¢0.005 3
' ! t ' 1 : ! 3 )
t 3 s ' : t ! ' '
089580328 08958032¢ 089580328 089580328 0BYSBO320 0B9SB0328 089580328 089580328 0B9SBOS2S

1ASTCA 1§ 1-TRICHLOROETHANE C CL 4 CARBON TETRACHLORIDE
DICLPR 1 2 DICHLOROPROPANE +CLPRE  TRANS-1 3-DICHLOROPROPENE
DBRCLM  DIBROMOCHLOROMETHANE CCLPRE CIS-1 3-DICHLORDPROPENE



$RE5ERLISIRL238s ENVIRONMENTAL LABDRATORY ANALYTICAL LABORATORY SROUP DATA REPORTING SHEET (SHEET 3 OF o ) sivreeverese g

JOB DESCRIPTION:INIROP - ONAHA
REPORT DATE:1f May 88

3 : DENOTES PP

LAE 1D

79064

99065

99068

99067

99048

99049

PROJECT ID

51

38

68

178

188

C TRIP BLANK #2

COLUMN....
ANALYSIS. .
PPN

CONC
IREC
puPL
1}

CONC
IREC
DUPL
o

CONC
IREC
DuPL
010

CONC
IREC
DupL
o1p

CONC
IREC
upL
oI

CONC
IREC
DUPL
01D

112TCA 1 1 2-TRICHLOROETHANE

CHBR3

BRONOFORM

TOLUEN TOLUENE

NIRDP(000000000 J0B FILE:99064
RECEIPT DATE:27 JAN 88 EST. COMP. DATE:il Mar 8B
19 20 24 2 3 b K 2 a
90 91 52 93 94 4] 96 97 98
1127CA  BENIEN  CLETRE  CHBR3 TCLETA  TCLETE  TOLUEN  CLBEN ETBEN
- ..--—,:E . RD“
0,005 3 €0.005 3 <0.010 % ¢€0.005 % <0.005 ¢ 0.141 10,0057 % <0.005 ¢ <0.005 %
) t t ! s 1 1 1 ! 1t
L ! L 1 10,132 ' t 1

0B958032¢ 0BY5B032¢ 0B95B0328 089580328 089580328 089380328 089560323 0BI5B032% 0B580328

€0.005 ¢ <0.005 ¢ €0.010 % 0.005 ¥ <0.005 % <0.005 % <0.005 3% <0.003 1 <0.005 13
! ) ! H s 1 1 t t 2
$ ] i ! 5 : 3 4 3
089580328 08958032t 08958032¢ 0B9SB0328 0BYSH0328 089580328 0B9SBOI2E 0B9S5BO32¢ 0BYSB032S

0,005 3 40,005 3 <0.010 3 <0.005 3 <0,005 2 0.026 3 <0.005 3% <0.005 3 €0.005 3

100.9 104,55 8 $107.6 8 1030 100,95 8 100.7 § 102,15 8 13
! | 1 s 10026 13 ! ! $

089580328 08958032¢ 08958032t 089580328 0BYSB032¢ 0B9580328 089580328 089580328 089560328

<0.005 & €0.005 # <0.010 3 <0.005 % €0.005 ¥ 0.021 8 <0.005 ¥ €0.005 3§ <0.005 13
] H ' L4 t ] ] S 54
H 3 I ¢ 10,020 ¢ s ! '
089580328 089580328 089580323 089580324 0B95BO32% 08958032¢ 0BYSB032¢ 0BYSBO32S 0B8958032¢

0,005 3 ¢0.005 3 <0.010 3 €0.005 ¢ <0.005 % {0,005 % <0.005 % <0.005 ¥ <0.005 3
% L t t ! ! ! ! L
L L 1 L H : H ' 3
089580328 089580328 089580328 08958032# 089580328 089580324 0B9SEO328 0893B032¢ 0895BO32E

€0.005 ¢ €0.005 & 0,010 % <0,005 $ <0.005 ¥ <0.005 % <0.005 # <0.005 & (0.005 3

L ] L 1 t ' ¢ : LI
H ] L ] ! Ll s t t
089590328 09580328 089580321 0895B032# 089580328 089580328 089380328 0B95BO32# 0BISBO32M
BENZEN BENZENE CLETRE 2-CHLOROETHYLVINYLETHER
TCLETA 1§ 1 2 2-TETRACHLORDETHANE TCLETE TETRACHLORDETHENE

CLBEN  CHLORDBENZENE ETBEN  ETHYLBENIENE



SRIRBITEIALILALL ENVIRONNENTAL LABORATORY ANALYTICAL LABORATORY GBROUP umin DEPORTTNG ©VcET (SHEET 4 OF 5 ) S$resssssstsssst

J0B DESCRIPTION:SNIROP - OMAHA NIRGPG000000000 JOB FILE:99064
REPORT DATE:11 May 68 RECEIPT DATE:27 JAN 88 EST. COMP. DATE:1! Mar 85
COLUMN..,. 28 29 30 3 32 3 3H 35 36

- ANALYSIS.. 99 100 136 137 138 139 160 181 162

B : DENOTES PPB PPM....... ACRD ACRY ACETON  CRBNDI  2-BUTN  VUNLACT  2-HEXN  METPET  SYTREN

LAE TD FROJECT ID ROw

99064 51 CONC  <0.20 $<0.10 240,10 3 €0.005 % <0.00 1 <0.050 ¢ ¢0.050 # ¢0,050 3 <0.005 ¢
1REC : ] 1 $ t H 1 4 ' t !
DUPL % 1 ! ! 1 1 L ! '

0Ib  0B958032¢ 089380328 0B958032¢ 0B95B032¢ 0BY5B0328 0B9580328 089580324 089580328 089580328

99085 &5 CONC  <0.10 3<0.10 34¢0.}0 %<0.005 t<0.10 3 €0.050 3 <0.050 8 <0.050 § <0.005 3
IREC ' L t s ' L ] ' t 2
DupL H H ] ! H 1 ] 3 ]

01D 089580323 089560328 089580328 0B958032% 0B93B0321 089580328 0895032 089580328 089580321

99086 &5 CONC  <0.10 30,10 #<0.10 %<0.005 % 40.10 % ¢0.050 3 €0.050 3 0,050 1 <0.005 $
IREC $ s 1 t 1} ! ] L4 $ 3
DupL i 1 t $ 1 t ] H L

0ID 089580328 089580328 08958032¢ 08756032¢ 0B95BO32% 0B9SE032s 089580323 089580323 0BISBO32S

79067 178 CONC  <0.10 3 €0.10 3 <0.10 %<0.005 % <0.10 3 <0.050 % <0.050 % <0.050 % (0.005 3
IREC $ ! 4 t ' L N ¢ t t 4
DUPL L H t L] ! H§ $ § L}

0ID 089580328 08958032¢ (89380328 087560328 0BY5B032% 089580323 089580328 08958032t 089580328

99068 185 CONC  <0.10 % €0.10 3<0.10 ¢ <0.005 & <0.10 3 €0.050 3 <0.050 % <0.050 % <0.005 3
IREC ! L H t L ] 2] H S
DUPL L H ] H] H ! ] ! L]

0ID 089580329 089580328 08938032¢ 0B758032% 0BYIBO32% 089580328 089580328 089580328 089580323

99069 QC TRIP BLANK #2  CONC <0.10 #<0.10 3 <0.10 3 ¢0.005 % <0.10 3 <0.050 3 <0.050 3 ¢0.050 3 <0.005 ¢

IREC t ' H t H L ] L4 t S
DUPL L] ! 1 ] H L ] ! 1
0ID  0B93BO32s 08958032¢ 089580328 0BP5B032¢ 08958032 0B9Y5E032s 089380323 0B9SBO32E 0B9SBO32E
ACRD  ACROLEIN ACRY  ACRYLONITRILE ACETON ACETONE
CRBNDI CARBON DISULLFIDE 2-BUTN 2-BUTANONE UNLACT VINYL ACETATE

2-HEXN  2-HEXANONE NETPET  4-NETHYL-2-PENTANONE SYTREN STYRENE



SIEERLERIRTLIILE ENVIRONNENTAL LABuw(CRY AWALYTTZ'W LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 5 ) tssessssssstessy

JOB DESCRIPTION:INIROP - DMAHA NIROP0000000000 J0B FILE:99064
REPORT DATE:11 May 88 RECEIPT DATE:27 JAN 88 EST. COMP. DATE:11 Mar 88
COLUMK.... 37 38 39 40 4l 82
- ANALYSIS.. 183 164 183 166 167 168
B : DENOTES PPB PPH. . eaee T-IYL CispIC  TOL-D8  (2ED4 BFB TRCLME
AR ID PROJECT ID ROW
99064 51 CONC 0,036 T 1.40 31020 % 1062 #1031 30,005 ¢
1IREC ‘ t ! 4 t t $ 1
DUPL 1 L L $ ' i

0ID 08938032t 0B958032% 08958032 08958032t 0858032t 08958032¢

99065 35 CONC  <0.005 % ¢0.003 3 103% ¢ B89.70 ¢ 97.81 % <0.005 ¢
IREC ' L t t s § 2
TUPL ! ] ] ] 1 L

0ID 089580328 089580328 087580328 087580328 0BYS5B0328 089580328

99066 45 CONC  <0.005 1 0.028 399.4X ¢ 85.81 1097 %<0,005 8
IREC $ B3 3103 97.6 1936 1839 3
DUPL 10,024 3 $ ' 4 1

0ID 089580323 08958032% 08958032¢ 08938032¢ 0BY3IBO32¢ 089580328

99067 178 CONC  <0.005 2 0.026 #1031 $88.21 %9271 8 (0.005 §
IREC 1 ! H t ! L ]
DUPL H } 1 L L ]

OID 089580328 089580328 0B9S8032¢ 0BYSB032¢ 089580328 0958032

99068 185 CONC  <0.005 % 2.44 3 1021 3 93.67 %1051 ¢ <€0.005 %
IREC t ¢ t ' ! L 5
DUPL $2.20 13 ! ! t ]

0ID 089580321 0B895B032¢ 089380328 089580328 089380328 0B9SEOI2S

99069  QC YRIP BLANK #2  CONC  <0.005 8 <0.005 31021 ¢ 10BI ¢ 1001 % (0.005 3
IREC % $ L t L ! 8
DUPL ! S ' s ! H
0ID 089380320 089580328 089580328 089580328 0B9380328 089580328

T-IYL  TOTAL XYLENES CISDIC CIS-12-DICHLOROTHYLENE T0L-D8 TOLUENE-DE
12ED4  12-DICHLORDETHANE-DA BFB 4-BRONOFLUDROBENZENE TRCLME  TRICHLOROFLUOROMETHANE



TOTRIsRssasIILs, ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY BROUP DATA REPORTING SHEET (SHEET 1 OF 1) S83Sstssssssssss

JOB DESCRIPTION:NIROP - OMAHA
REPORT DATE:L! May 8B

B : DENDTES PPB

LAB ID

73081

99082

99083

99084

99085

SE
N

PROJECT 1D

&0

95

45

OC DUPLICATE 2

SELENIUM
MANGANESE

COLUMN....
ANALYSIS..
PPE.......

CONC
IREC
DUPL
01d

CONC
IREC
DUPL
01d

CONE
1REC
DUPL
oin

CONC
IREC
DUPL
oIp

CONC
IREC
DUPL
o1

NIROPO0GO000000-
RECEIPT DATE:28 JAN 88
1 2 3 4
12 13 17 A
SE N BA N

€0.005 # 0,357 30,095 $£0.370 ¢

8 3103 1 100 198 ¢

{0,005 3 0.357 1 0.093 ¢ 0.368 ¢

013080643 512080408 315080428 512080423
HGA AUTH

0.080 3 0.339 30.097 10,013 3

L ' 1 %

H 1 % L
013080643 512080408 31508042t 205580708
HGA AUTH

€0.003 1 <0.030 30.092 10520 3
L ! t %

] ' ' H]

013080548 31208040t 515080428 512080428
HEA AUTH

0.005 3 0.232 30.063 ¢ 0.009 13
H L4 $ ]

] t ] L4
013080648 5120B040% 515080428 205580703
HER AUTH

0.078 t0.343 $0.101 30.012 3
H ' $ H
1 $ H ]
013080548 512080408 515080423 205580708
HEA AUTH

N TINC

J0B FILE:99084
EST. COMP. DATE:ll Mar 88

ROW

(]

BARIUN



JRBERL83L283283 ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 5 ) stastessrsssesss

J0B DESCRIPTION:SNIROP - OMAHA NIRGP0000000000 J0B FILE:99075
REPORT DATE:{1 May B8 RECEIPT DATE:28 JAN 88 EST. COMP. DATE:1l Mar 8B
COLUMN.... ! 2 3 4 5 b 7 8 9
- ANALYSIS.. 72 73 74 73 76 77 78 79 80
B : DENOTES PPB PPM....... CLME BRME VIcL CLET HECL DCLETE  L1DCE +DICLE  CHCLZ
LAB 1D PROJECT ID ROW
99075 & CONC  40.010 % <0.010 & <0.010 3 €0.010 #<0.005 £ <0.005 & <0.005 3 <0.005 % <0.005 1
IREC : 1 t s t } 1 } H 11

DUPL  <0.010 ¢ <0.0L0 £ <0.010 3 <0.010 % €0.005 3 <0.005 3 <0.005 % <0.005 % €0.005 ¢
0ID  0BY58034t 0B9SBO34s 0BY5B034S 0BI3B0I4L 089580348 0B95B034s 0B95B034s 089580348 089580343

99076 98 CONC  <0.080 3 <0.010 % <0.010 % <0.010 ¥ <0.005 $ <0.005 % 0.018 3 €0.005 % <0.00% %
IREC % s ! H L § ' ] $ 2
DupL 3 H t t 4 g $ 0,005 3 L

01D 0B95B034% 0895B034% 089580348 0BTSBO3AL 089580348 089580348 0BY5E034% 0B9IBO34S 089580348

9%077 238 CONC  <0.010 3 0,010 3 €0.010 # €0.010 & <0.005 8 <0.005 ¢ <0.005 % <0.005 % <0.005 3
IREC H H t s ! ! 1 4 1 3
DuPL ! ! t ' $ ! ' $ L

DID  08958034s 089580343 087580348 0B73B034% 089380348 0BI5B034S 0895B0T4S 089580343 0B95BO34S

99078 4§ CONC 0,010 % <0.010 § <0.010 8 <0.010 8 <0.005 8 <0.005 ¥ <0.005 8 <0,005 § <0.005 $
’ 1REC H H H ' t t t $ t 4
DUPL ! t s ! t t H t H

0ID 089580343 089580343 089580348 0B958034% 089580348 0BYSBO34S 0BISEO34E 0B958034% 0BITBOI4L

99079  GC DUPLICATE #2 CONC  <0.010 % <0.010 ¥ <0.010 $ <0.010 & €0.005 § 0.005 8 0.012 ¥ <0.005 ¢ <0.005 %
IREC t H H H t ' t t 15
DUPL 1 % L] L t t $ 40,005 3 L
DID (089580341 0B95B034% 0B95B034% 0B93B034% 089580348 089580348 087560348 0BISBO34+ 0BYSEOTH

99080  TRIP BLANK #3 CONC  €0.010 2 <0.010 3 €0.010 3 €0.010 & <0,005 & €0.005 & €0.005 # €0.005 ¥ <0.005

IREC t t H H t $ ' ! L ]
DUPL 3 s L H t t L : s
DID 089580343 089580348 089580344 0B9SBO34® 089580348 089580343 08958034% 087580343 0BI58034t
CLME  CHLOROMETHANE BRME  BROMOMETHANE VICL  VINYL CHLORIDE
CLET  CHLORDETHANE MECL  METHYLENE CHLORIDE DCLETE { 1-DICHLOROETHENE

{1DCE 1 i-DICHLORCETHANE +DICLE TRANS-1 2-DICHLOROETHENE CHCLS  CHLOROFORN



S3RIREIITLLIALLEL ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (shees -2 M 5 1 BIRRLTIRRLLLLLL

JOB DESCRIPTION:SNIROP - OMAHA
REPORT DATE:i! May 88

B 1 DENOTES PPB

LAB 1D

59075

99076

93077

99078

99079

93080

120CE

TCE

PROJECT ID

&D

9%

235

45

BC DUPLICATE #2

TRIP BLANK #3

1 2-DICHLOROETHANE
BRCL2M  BROMODICHLOROMETHANE
TRICHLOROETHENE

COLUMK....
ANALYSIS.,

s1ssnna

CONC
IREC
DupL
01D

CONC
IREC
DupL
a1

CONC
IREC
DUPL
1Y)

Canc
IREC
DUPL
on

CONC
IREC
DUPL
o0

CONC
IREC
DUPL
o

NIRDP0000000000 J0B FILE:99075

RECEIPT DATE:2B JAN 88 EST. COMP. DATE:!l Mar 88
10 i 12 13 14 13 16 17 18
B1 82 B3 B4 85 86 g7 g8 89
1206 1UTCA  CCL 4 BRCL2M  DICLPR  +CLPRE  TCE DBRCLM  CCLPRE

RON

0,005 #€0.005 ¥ ¢0.005 8 {0,005 $ <0.005 & <0.005 ¢ 0.0092 % <0.005 1 ¢0.005 13

: $ % ! 1 ! ' t ! LI
0,005 3 €0.005 3 <0.005 3 <0.005 8 <0.005 3 ¢0,005 ¢ 0.0089 & <0.005 ¥ 0,005 1
089380343 089580344 087580341 089580341 0BYSBO34S 0BI5B0343 0BYSBO341 089580348 08958034t

0,005 ¥ 0.050 30,005 140,005 3 <0.005 % <0.005 f 1,32 3 ¢0.005 7T ¢0.005 1
t t t ! $ 1 t t t 2
10,047 ¢ 1 : ] 113t t '
089580348 OBYS5BOI4¢ 089380343 089580348 0B95BO3AS 0B9S5B034s 0BISBO34E 0BY5B0341 0BI5B0I4L

0,005 ¢ €0.005 3 <0.005 3 <0.005 3 <0.005 ¥ <0.005 & <0.005 $ <0.005 12 <0.005 3
' 1 L 3 ! 1 1 t 13
§ t ! ! 1 t t 4 3
0B95B034¢ 0B758034¢ 08380343 (089580343 089580343 089580348 08580341 0BI5B034L 089580343

€0.005 £ <0.005 $ <0.005 3 <0.005 # <0.005 % <0.005 # 0,077 & <0.005 % <0.005 %
L 1 t ! | ' t ! t 4
t t L 1 ] $ L $ t
08738034% 08938034t 0B95BO34S 0BY5BO34S 0BPSHOIAS 089580348 0BYSE0341 08958034t 08958034t

{0,005 ¢ 0,081 % <0.005 $ <0.005 3 <0.005 % ¢0,005 ¢ 1.8 $ 0,005 3 <0.005
L} ! L L 1 t ! t $ 3
10,02 ¢ H L 1 1 1 1 3
087580343 087580348 089380743 089580348 0BYSBOJ4S 0BYSBOIAI 089580348 089580348 089580343

0.005 ¥ <0.005 * <0.005 8 <0.005 3 <0.005 # <0.005 $ <0,005 3 <0.005 & <0.005 3

! s t $ 3 1 ! 4 3 b
L 1 ! ! |  } 3 ! L
089580348 089580343 0B958034¢ 089580348 08580348 089580343 089580348 089580348 089580348
1117CA {1 1-TRICHLOROETHANE CCL & CARBOM TETRACHLORIDE
DICLPR 1 2 DICHLOROPROPANE +(LPRE TRANS-! 3-DICHLOROPROPENE
DBRCLE  DIBROMOCHLORGMETHANE CCLPRE CI5-1 J-DICHLOROPROPENE



STLERLEILRLLILRL ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY twwu’ D2TP RIPORTING SHEET (SHEET 3 OF 5 ) tsssesssssesssse

J0B DESCRIFTION:INIROP - OMAHA NIROP0000000000 08 FILE:99073
REPORT DATE:1l May 68 RECEIPT DATE:28 JAN 88 EST. COMP. DATE:1!{ Mar 88
COLUMK.... 19 20 2l 2 A 24 23 2% 27
- ANALYSIS., 90 91 52 bAS % 95 9% 97 98
b : DENGTES PPR 1, PPN L12TCA  BENZEN  CLETRE  CHBR3 TCLETA  TCLETE  TOLUEN  CLBEN ETBEN
LAR ID FROJECT 1D - RON
99075 4D CONC  <0.005 3 <0.005 3 <0.010 3 <0.005 & <0.005 # <0.005 & <0,005 ¢ ¢0.005 3 {0,005 1
%REC : t t L L ] 1 1 1 1!

DUPL  <0.005 % <0.005 % <0.010 % <0.005 3 <0.005 & (0,005 8 <0.005 8 <0.005 3 €0.005 3
910 089580343 089580343 0BYSBO34S 0BTSBO34S 089580348 089580348 089580348 079880341 08958034t

99076 95 CONC  <0.005 3 €0.005 3 <0.010 % €0.005 8 <0.005 % 0.11 % {0.005 % ¢0.005 ¢ <0.005 1
AREC t 3 ' L | t t H t 2
pupL 1 t L L 1011 ¢ t 4 1

0ID  0BY5BO3AS 0B93BO34% 0BYSBO34S 0BYSBO34S 0895B034Y 089580348 089580348 07988034 089580348

99077 23§ CONC  €0.005 3 <0.005 & <0.010 3 <0.005 2 <0.005 3 <0.005 % <0.005 % <0.005 3 <0.005 3
1REC ! t $ $ ! L4 4 ! $ 3
DUPL 1 1 ! L ! L 1 ! $

DID 089580341 (89580348 08738034t 089380348 089580343 089580348 089580341 079880348 089580341

99078 45 CONC  <0.005 & €0.005 8 <0.010 & <0.005 & <0.005 $ <0.005 3 <0.005 3 <0.005 % <0.005 3

IREC t L H t ' 4 L t 1 4
DuPL 1 L 1 1 ] L L H L

0ID 089580343 0BTSBOI4S 0BYSBO3AS 089580348 089580348 0B9SBO34s 087380343 (798B034% (BISEOI4S

99079 OC DUPLICATE 42 CONC  ¢0.005 ¢ 0,005 $ <0.010 3 <0.005 % <0.005 % 0.11 8 €0.005 & <0.003 ¢ <0.005 3
IREC t $ ' 4 ! t % t 3
DUPL ! ' ! 1 $0.42 ¢ ! $ 1
0ID  0B95B034s 0BT5BO3AS 089580348 089580348 08938034t 089580348 0BTSBOTAL 079880345 0B95EOT4S

99080  TRIP BLANK #3 CONC  <0.005 8 €0.005 8 <0.010 % <0,005 3 <0.005 % <0.005 8 (0.005 ¢t <0.005 ¢ <0.005 1

IREC ! ¢ t 3 L : t t 6
DUPL 4 1 ! t t 1 t } 3
DID 08958034 089580348 089580348 089580348 0B9S5B03I4s 08958034% 0B75B034% 07988034 087380348
11274 1 1 2-TRICHLOROETHANE BENZEN BENIENE CLETRE 2-CHLORDETHYLVINYLETHER
CHBRS  BROMOFDRM TCLETA 1 1 2 2-TETRACHLOROETHANE TCLETE TETRACHLORDETHENE

TOLUEN TOLLENE CLBEN  CHLORDBENZENE ETBEN  ETHYLBENIENE



EREIBLASRILILRES ENVINURAEDT L LABORATORY A'ALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 5 ) essssstrstsssest

JOB DESCRIPTION:SNIROP - OMAHA NIRGPO000000000 0B FILE:99075
REPDRT DATE:i! May BE RECEIPY DATE:2B JAN 88 EST. COMP, DATE:il Mar 88
COLUMN.... 28 29 30 i 32 33 34 35 36

_ ANALYSIS., 99 100 136 157 158 159 160 164 162

B : DENOTES PPB 7, PP ACRC ACRY - ACETON  CRBDIS  2-BUTN  VNLACT  2-HEXN  METPEN  STYREN

LAE ID PROJECT 1D ROW

99078 8D CONC 0,10 2 40.10 140,10 20,005 8 €0.10 3 <0.050 & <0.050 3 <0.050 % <0.005 1
1REC H ' L $ H 3 ! 11

DUPL  €0.10  3<0.10 340,10 ¥ <0.005 8 <0.10 3 €0.050 ¥ <0.030 13 <0.050 ¥ €0.005 3
0ID 089580348 089580348 (089580348 089580348 089380348 089580348 089380348 0895B0I4E 089580344

39076 98 CONC  €0.10 % <0.10 % <0.}0 8 <0.005 ¢ €0.10 3 <0.050 1 <0.050 & {0.050 ¢ <0.005 ¢
IREC t t ! 1 L $ ! 3 $ 2
DUPL } ! t ] H L L L L

41D 089380348 (893B034¢ 089580348 089380343 0B95B034t 089580348 089380343 089580348 089580344

99077 23§ CONC  <0.10 2<0.10 8 <0.10 3 €0.005 8 <0.10 % <0.050 % <0.050 % <0.050 ¢ <0,005 3
: IREC ! s ! t $ ' H ' 3
DUPL t L 1 t L ! : ] !

OID 089580348 (B73B034% 089380348 089580343 0B93B034% 08758034t 089380343 (BIIBO34S 089580344

99078 45 CONC  ¢0.10 340,10 % <0.10 3 <0.005 3% <0.10 8 €0.050 1 <0.050 3 <0.030 % <0.005 ¢
IREC 3 ! ' t ' ' ! s $ 4
DUPL 1 ' L ' ! L ! ! $

DID 089580348 089580348 0B95BO34S 0BYSBO348 0B9SBO34% 08950348 0BYSBOI4S 0B95B0348 0B9SBO3AS

99079 GC DUPLICATE #2 CONC  <0.10 3¢0,10 840,10 3 <0.005 % <0.10 § <0.050 3 <0.050 3% <0.050 % <0.005 3
1REC L L ' H s t s t 13
DUPL ' t L H ! ' L t t
DID 08958034 089580348 089580343 0B9IB034S 0BTTBO34L 089580342 089580348 08738034% 0B738034¢

99080  TRIP BLANK 43 CONC  <0.10 3¢0.10 8 ¢0.10 § <0.005 % <0.10 3 <0.050 3 <0.050 % <0.050 3% <0.005 3

IREC ! s s H L4 ' t $ t &
DupL L t $ ! ' 3 s 3 1
DID 087380343 089580348 089580348 0BTSB034S 089580343 089580348 0895B034¢ 0B958034% 0BIIBO4S
ACRO  ACROLEIN ACRY  ACRYLONITRILE ACETON ACETONE
CRBDIS CARBON DISULFIDE 2-BUTH  2-BUTANONE UNLACT  VINYL ACETATE

2-HEXN  2-HEXANONE METPEN 4-NETHYL-2-PENTANONE STYREN STYRENE



SPreriseRsLesRes ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTING SHEET (SHEET 5 0F 5 ) s3sesssseassase

J0B DESCRIPTION:INIROP - DMARA NIRGP0000000000 J0B FILE:99073
REPORT DATE:1! May 88 RECEIPT DATE:28 JAN @8 EST. COMP. DATE:l! Mar B8
COLUMN.... 37 38 39 40 41 2
- ANALYSIS.. 163 154 165 166 167 168
B : DENOTES PPB PPH.....e T-1L CISDIC  ToL-D8  1Z2ED4 BFB TRCLME
LAk ID PROJECT ID ROW
99075 el CONC  <0.005 #<0.005 8 101X 3 107% 8 1097 8 <C.005 3
IREC : L ' ] t L $ 1

DUPL  <0.005 3 <0,005 %1012 $97.21 #1012 &% <0,005 3
0ID  (0B95BO34® 0BYSBOIAS 079880341 0B9SBO34s 089580348 089580348

99076 98 CONC  <0.005 ®0.17 #95.22 ¢ 9B.5% % 9B.9% 3 <0,005 1t
IREC 4 H ' t ' ! 2
uPL 1015 ¥90.6%7 88741 sE7.8%7 ¢ !

01D 08958034 0B93B034% 079880343 089580348 087380348 089580348

99077 25§ CONC  <0.005 #<0.005 % 99.617 & 96.82 % 98.21 1 <0.005 3
IREC ! H] ' ' L H 3
DuPL H ! t 3 H H

0ID  0B95B034+ 089580348 079880343 0893B034% 089380348 0BY5BO348

99078 45 CONC  <0.005 #¢0.005 & 1011 3 B6.01 89737 40,005 8
IREC : 3 t s : '
DUPL ! 1 t ' t s

0ID 089580343 089580343 0B95E034¢ 0BI5B034S 089380341 069360348

99079 O DUPLICATE §2 CONC  <0.005 8 0.14 81020 $99.82 397.61 8<0.005 3
IREC 3 ! ' ! L L4 b
DuprL 1015 31017 39792 39861 8 ]
0ID  08958034s 089580343 07988034% 0B5B0348 0B93B0348 08950348

99080  TRIP BLANK #3 CONC  <0.005 ¢ ¢0.005 # 94.7%1 3 90.0% 8 93.21 % €0.005 3
IREC L ] ' ] t ] b
bueL H t 3 H ] ]
0ID 089380348 0B9S80343 07988034¢ 0B93B0343 08958034 089580348

T-IYL  TOTAL XYLENES CISDIC CIS-12-DICHLORDETHYLENE TOL-D8  TOLUENE-DB
12604 12-DICHLOROETHANE-D4 BFP  4-BROMOFLUDROBENZENE TRCLME  TRICHLOROFLUOROMETHANE



$13832435238288 ENVIRONNENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 1{ ) stsssssestsstin

J0B DESCRIFTION:NIROP - OMAHA NIROPO0O0000000  HNO3 JOB FILE:99090

REPORT DATE:11 May 88 RECEIPT DATE:29 JAK B8 EST. COMP. DATE:25 Mar 88
COLUMN.... 1 2 3 4

- : ANALYSIS.. 12 13 & a3

B : DENDTES PPR PPR....... SE IN BA HN

LAB ID PROJECT 1D ROW

990%0 41 CONC {0,005 ®0.033 $0.150 t0.319 ¢

TREC 84 - 1 97.99999t 100 192 i
DUPL  <0.005 % 0.032 1 0.154 130310 3
0ID 01308044t 51208040% 51208040t 512080408

HEA AUTH

99091 14D CONC  <0.005 & <0.030 f0.181 %0.907
IREC ] L4 ' H
DuPL ! ! ] 4
01D 013080648 51208040%¢ 512080408 512080408
HGA AUTH

99092 8% CONC  <0.005 $0.032 30.10¢ 1i.81 3
ZREC t t ] 4
DuPL ! 4 3 ]
0ID 013080643 512080403 51208040t 512080408
) HE5A AUTH
13 SELENIUN IN I BA BARTUM
N NANBANESE

3



SIERERE8E38LRES ENVIRONNENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEE! (onllT 197 5 ) S3s28sssrsesssss

J0B DESCRIPTION:SNIROP - OMAHA
REPORT DATE:L! May 88

B : DENOTES PPB

LAB D

39086

99087

97088

99089

CLME

CLET
110CE

PROJECT 1D

41

14D

88

aC TRIP BLANK #4

CHLOROMETHANE

NIROP0000000000 J0B FILE:99086
RECEIPT DATE:29 JaN 88 EST. COMP. DATE:0! Aor 88
COLUMK.... ! 2 3 4 ] b 7 8 ?
ANALYSIS.. 72 73 i) 75 16 77 8 79 80
PPR.civee CLEE BRME vict CLET MECL BCLETE  1BCE #DICLE  CHCLZ
ROW
CONC  <0.010 % <0.0:0 ¥ <0.0L0 & <0.010 $<0.005 ¥ <0.005 ¢ <0.005 %0.22 % <0.,005 ¢
IREC ot L4 t $ ! L H L LI
DUPL i H L t t t $ ’ i
BID  0B95B0TAY 089580368 0895B034Y 089580348 0B95BOT6S 0B95B036% 089580368 0BI5B036 0BI3BOI6S
CONC  <0.010 1 <0.010 % <0.010 1 <0.010 # 0.035 ¢t <0.005 % <0.005 # <0.005 2 <0.005 ¢
TREC 1 s ' L L 3 L t t 2
DUPL L t L ! L ! 4 1 1
aI0 089580368 089580368 0B75E034t 0B9SB03as 08380368 089380348 0B95B0368 089580363 08958036
CONC  <0.010 8 <0.010 8 <0.010 I <0.010 % ¢0.005 & <0.005 ¥ 0.009 % <0.005 & (0.005 ¢
YREC ! 4 ' ! H H t S 13
DUPL i 4 $ ! 3 1 H $ !
0ID  08938034% 089580368 089580361 0893803568 08758036t 0873B034¢ (BTIB0TAL 089380368 0B93BC36H
CONC  €0.010 ¢ 0,010 ¢ <0.010 $ <0.010 % 0.046 ¢ <0.005 1 <0.005 % <0.005 % €0.003 %
IREC ! t t ] 1 L H 4 t 4
DUPL ! L] ] ' L ! H ! 3
OID  0BYS58034% 0B9SBO3at 087580348 0BYIBO3AS 08958034 089580368 0BIIB034E 0B95B034: 08958034t
BRME  BROMOMETHANE VICL  VINYL CHLORIDE
WECL  METHYLENE CHLORIDE DCLETE 1 1-DICHLORDETHENE

CHLORDETHANE
1 {-DICHLOROETHANE

+DICLE  TRANS-1 2-DICHLOROETHENE CHCLI  CHLOROFORM



SEERREIIRLLLRRLL ENVIRONMENTAL LABORATORY ANALYTICAL LnochTRY. GROUP TJATA REPORTING SHEET (SHEET 2 OF 5 ) SEs8ssssesssssss

J0B DESCRIPTION:3NIRDP - OMAHA
REPORT DATE:1! May 8B

B : DENOTES PPB

LA 1D

22086

99087

99088

99089

12DCE

BRCL2K
TCE

COLUMN. ...
ANALYSIS..
PPH.ceees

PROJECT ID

41

14D

88

GC TRIP BLANK #4

1 2-DICHLORDETHANE

BROMODICHLORDMETHANE
TRICHLORDETHENE

CONC
%REC
puPL
a1

CONC
REC
DUPL
on

CONC
IREC
DuPL
o1

CONC
IREC
DUPL
gIp

NIRDP0000000000 J0B FILE:99085
RECEIPT DATE:Z9 JAN 86 EST. CONP. DATE:0! Apr 88
10 i 12 {3 14 13 16 17 18
8t 82 B2 B4 83 86 87 8 89
120Ce {17cA  CCL 4  BRCL2M  DICLPR  +CLPRE  TCE DBRCLM  CCLPRE
ROW
{0.005 3 <0.005 ¢ <0.005 & <0.005 ¢ <0.005 & <0.005 3 B.! 1 ¢0.005 1 €0.005 1
I | t ! ' 1 L ! t t !
! 1 y 1 s ' 1 1 1

0B95B036% 0BP5B036¢ 08958036 08950368 0B95BO36 089580368 089580351 089580368 089580368

(0,005 ¥ <0,005 ¥ <0.005 3§ <0.005 3 <0.005 ¥ 0.005 ¥ <0.005 ¥ <0.005 1 <0.005 3

s 3 t ' ' 1 1 : '
: 1 ' : 1 1 t 1 t !
08958034% 089580363 089580368 0B95B034t 089580364 089580368 0B9SE036Y 0BI5EO36+ 089580368

[ ]

0,005 1 0.042 3<0.005 8 <0.005 ¢ €0.005 3 <0.005 8 6.8 $ €0.005 # €0.005 ¢
$ t ] t 1 L ! ! 3
10,040 12 ] L 1 L 1 s
089580363 089580363 0B958036¢ 087380348 08958036¢ 089580368 089580358 089580368 089580364

0.005 % <0.005 8 €0,005 3 <0.005 & <0.005 # <0.005 % <0.005 & <0.005 ¥ <0.005 1

H $ L ! s t L s 1 4
' 1 H t L L] ! ! !
089580368 0BYSBOIAL 0B9S5E036S 08Y5B034s 0BYISB036 089380368 0B95B0T6s 089560368 0B9SBO36H
LU4TCA 1§ 1-TRICHLOROETHANE € CL 4 CARBON TETRACHLORIDE
DICLPR 1 2 DICHLOROPROPANE +CLPRE  TRANS-1 3-DICHLOROPROPENE

DBRCLM  DIBROMOCHLOROMETHANE CCLPRE CIS-1 3-DICHLORDPROPENE



BREELRERILRITRLA. (OVVIONNMENTAL LARPGATORY ANALYTICAL LABORATORY GROLP DATA REPORTING SHEET (SHEET 3 OF 5 ) sssssssssssssrss

JOB DESCRIPTION:INIROP - OMAHA

REPORT DATE:ii May B8

COLUMN. ...
3 ANALYSIS. .
B : DENOTES pep PPA.......

LAE 1D PROJECT ID

%086 4l

99087 14D

99088 85

99089  GC TRIP BLANK #4

112TCA 1 1 2-TRICHLOROETHANE
CHBR3  BROMOFORM
TOLUEN TOLUENE

CONC
IREC
bupL
18]

CONC
iREC
bUPL
01D

CONC
IREC
DupL
010

Coxc
IREC
DuPL
01D

NIROPOD000D0000 J0B FILE:99086
RECEIPT DATE:29 JAN 8B EST. COMP. DATE:01 Apr B8
19 2 21 22 23 i 25 2% 27
90 51 92 93 94 95 96 97 98
{12TCA  BENIEN  CLETRE  CHBR3 TCLETA  TCLETE  TOLUEN  CLBEN ETBEN
ROW
£0.005 ¥ <0.005 3 <0,010 ¥ 0,005 % {0.005 3 <0.005 ¥ €0.005 % <0.005 % <0.005 ¢
: ¢ ¢ 4 t ' L L L L I
1 3 t L H 3 L L '

089580368 085580348 089580361 089580368 089580348 08958034t 0B9SBOI6t 0B95B034% 0BY5B036S

{0.005 % ¢0,005 % <0,000 12 0,005 3 <0.005 8 {0.005 ¢ <0.005 % <0.005 % <0.005 1
1 4 ! ! 1 L t $ 1
H H L ! 1 1 L L L
08958035¢ 0B95B0348 0B958036% 089580368 087580368 089580368 087380368 089580368 0B95BO3SS

(]

{0,005 3 ¢0,005 ¢ <0.010 ¥ <0.005 % <0,005 % 0.031 3 <0.005 % <0.005 ¥ <0.005 3
t L t t $ ! $ 1 13
] L t $ 10032 3 ! ! !
089580344 089580358 0BY5BO368 08958034t 089580348 089580368 089560363 089580368 089380341

0.005 § {0,005 8 <0.010 % 0.005 ¢ <0.005 3 <0.005 § €0.005 % €0.005 % <0.00% 3

3 3 t t s t ' 1 14
1 ' $ $ ( : : ' !
08958036¢ 0B95BO36H 0B95B036% 0B9SBO368 0895B0368 0BTIR0358 0B9SG036H 0B95B036H 0895BO3LH
BENZEN BENIENE  CLETRE 2-CHLOROETHYLVINYLETHER
TCLETA 1 1 2 2-TETRACHLORDETHANE TCLETE  TETRACHLORDETHENE

CLBEN  CHLOROBENZENE ETBEN  ETHYLBENZENE



$3XSEEREIRILLLLL ENVIRONNENTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTING SHEET (SHEET 4 OF 5 ) Sessstsssssssste

JOB DESCRIPTION:SNTROP - OMAHA

REPORT DATE:1{ May 88

B : DENOTES PPB

COLUMN. ...

ANA
PPN

LAR 1D PROJECT ID

99086 4l
99087 14D
99088 &S

99089  GC TRIP BLANK M

ACRO  ACROLEIN

CARDIS CARBON DISULFIDE

2-HEXN  2-HEXANONE

LYS1S..

.......

CONC
IREC
DuPL
01D

CONC
iREC
DUPL
01D

CONC
IREC
DUPL
oI

CONC
IREC
DUPL
(1341

NIROP0000000000 J0B FILE:99086

RECEIPT DATE:29 JAN 8B EST. COMP. DATE:01 Apr 86
28 29 30 3 32 3 3 33 36
99 100 13 157 158 159 160 161 182

ACRD ACRY ACETON  CARDIS  2-BUTN  VYLACT  2-HEXN  METPEN  STYREN
ROW

0,10 #€0.10 % <0.10 30,005 8 <0.10 3 <0,050 % <0.050 3% €0.050 ¥ {0.005 1
N § t 1 L t 1 H t LI

1] L ] s ] L4 ] 4 4

089580363 0B95B036s 089580368 089580348 089580368 089580353 0B95BO3LE 089580368 089380368

0,10 $40.10 1<0.10 ¥<0.005 % €0.10 8 <0.050 ¥ €0.050 3 €0.050 % <0.005 3
t ¥ L] t t L H] L 12
] L t t ] L H] L $
089580368 089580353 089580348 087580368 0B9580368 0BY380T6H 0BTS5BO3S 089580343 089580343

0,10 3 <0.10 340.10 ¢ <0.005 % <0.10 8 ¢0.050 3 <0.050 3 <0.050 & <0.005 3
t H t t L ] ! H t 3
! H t ] H H L H L
08958036+ 089580368 0B738036% 067380368 089380368 089580348 089580358 089580358 089380364

€0.10  $40.10 20,10 %<0.005 3 ¢0.10 3 <0.050 ¢ <0.050 % {0.030 1 <0.005 8

H L $ ] H t 1 ' t 4
1 4 1 | L 1 ! ' t
089380368 08958036% 089380368 0BY5B034% 0893BOJ4S 087380368 0873B036¢ 08958036 0B93B034S
ACRY  ACRYLONITRILE ACETON ACETONE
2-BUTN 2-BUTANONE VYLACT VINYL ACETATE

METPEN 4-METHYL-2-PENTANONE STYREN GTYRENE



§3333328s202320 ENVIRONNENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 35 ) Mtsasscsterreant

JOB DESCRIPTION:INIRDP - ONAHA
REPORT DATE:1! May 88

B : DENOTES PPB

LAB 1D

99086

59087

99088

99089

T-m
12ED4

COLUMN....
ANALYSIS..
PPH.....

PROJECT ID

41

14D

88

8C TRIP BLANK #4

TOTAL XYLENES
12-DICHLOROETHANE-D4

CONC
%REC
DuPL
o

CONC
1REC
UL
134

CONC
IREC
DUPL
o1

CONC
IREC
DUPL
I

NIROP0000000000

RECEIPT DATE:29 JAN BB
37 38 39 40 i
163 184 165 16b 167
T-m CISDIC  TOL-DB  12EDM BFE

0,003 ¢ 0.092 %9637 1B3L.7T %9341
: i H t t
3 ! ] $

J0B FILE:99086
EST. COMP. DATE:01 Apr B8
42
168
TRCLME
ROW

1 €6.005 3 s
L ' 1
$ L

079880342 079880348 087580368 (BIBOT6 082980368 087580364

{0,005 1§ €0.005 # 100 8 103X & 9B.7% % <0.005
t $ L t f t
t $ ] 4 H !
0798B034¢ 079880368 0BY5B0363 0BY5B036% 08738035 089580368

{0,005 #0.16 39931 31011 3 93.BI % <0.005 3
s 1 H L4 ' L
4 1 1 L t 1
079880363 079880351 089580364 0B958035% 0BYSBO34Y 0B9SEO036H

{0,005 3 ¢0.005 § 99,01 898,01 #1011 % €0.005 3
' H ] t ] 4
! L H ' $ !
(79880358 079880348 089580348 089580358 087380348 089380348

CISDIC CIS-12-DICHLOROETHYLENE TOL-D8 TOLUENE-DE
TRCLME  TRICHLOROFLUDROMETHANE

BFB  BROMOFLUOROBENZENE

(X



$333332333883883 ENVIRONNENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPUNILwc CUCFT (SHEET [ OF 1 ) S33s33psssgsssss

J0B DESCRIFTION:NIROP - OMAHA NIROPOO00000000  HND3 J0B FILE:99098

REPORT DATE:1L May B8 RECEIPT DATE:09 FEB 88 EST. COMP. DATE:2S Mar 83
COLUMK.... | 2 3 ]

- ANALYSIS.. 12 i3 17 23

B : DENOTES FPE PPH..ooens SE N BA N

LAB 1D PROJECT ID ROW

99098 § CONC {0,005 ¢t 0,052 ¢ 0.060 $ 0.754

JREC 92 ¢ 104 ¢ 9] t o !
DbPL  <0.005 t 0.057 & 0.058 % 0.762 ¢
01D 013080773 512080628 512080628 512080628

HEA AUTH
%9099 15 CONC 0,005 8 <0.0303 0.118 8 0.767 8
IREC 1 1 t : 2
DUPL 1 1 ' 1
OID  01308077% 512080628 51208028 512080628
“Hoh AUTH
99100 135 CONC  <0.005% 1.42 8 0432 8 L73 8
TREC : 1 ' ' : 3
DUPL t 1 : '
_OID 013080778 512080628 51208042¢ 51208042t
HEA AUTH
99101 145 CONC  €0.005% £.58 & 0.216 % 0,728 3
1REC : t ' t 3
DUPL : 3 ' $
DID  01308077¢ 51208062¢ 51208062¢ 512080628
HEA AUTH
99102 155 CONC  <0.005 ¢ 1.33 ¢ 0.100 3 2.33 8
IREC : $ ' t 5
DUPL t 1 ' s
DID 013080778 51208062¢ 512080628 512080628
HEA AUTH
99103 QC DUPLICATE #3  CONC  <0.0058 1.42 8 0.120 3 171 3
TREC 1 t $ t _ 6
DUPL 1 s 1 :
0ID 013080778 512080628 5120802 512080628
. HEA AUTH
SE SELENIUN I BA BARIUM

N KANGANESE



FESRELS3RRLLLSLL ENVIRONMENTAL LABORATORY wamc'7iC4' LABORATOR' GROUP DATA REPORTING SHEET (SHEET 1 OF 5 ) tstessssessssess

J0B DEGERIPTION:INIROP - OMAHA
REPORT DATE:1! May BB

B : DENOTES PPB

LAR ID

99092

99094

99095

99096

99097

CLME

CLET
L110CE

PROJECT ID

135

148

138

aC DUPLICATE 83

BC TRIP BLANK 35

CHLOROMETHANE

CHLOROETHANE
{ 1-DICHLORGETHANE

COLUMN....
ANALYSIS..
PPY

CONC
IREC
DL
o

CONC
IREC
DuPL
4]

CONC
1REC
DUPL
01D

CONC
IREC
DUPL
o

CONC
1REC
DuPL
o1

NIROP0000000000 J0B FILE:99093
RECEIPT DATE:09 FEB BB EST. COMP. DATE:0l Apr 88
1 2 3 4 3 ] 7 8 9
72 73 7 75 76 n 78 79 80
CLNE BRHE vICL CLET HECL DCLETE  L1DCE +DICLE  CHCL3
RO
£0.010 3 0,010 £ <0.010 ¥ <0.010 3 0.15 3 ¢0.005 #<0.005 % <0,005 & <0.005 3
: ! s ¢ $ 2 101.95 $97.4  1104.45 3 1l
t t ' ! 1 L L L 3
087580412 089580413 087580418 087380418 0BYIBO4LL 0BTIB041L 0BY58041% 0895BO4LS 0T5B041S
€0.010 % €0.010 ¥ <0.010 % <0.010 8 <0.005 § <0.005 $ €0.005 3 <0.005 1% <0.005 ¢
s s ! 3 ' $ s 1 1 2
i H t $ ' ! ! 1 1

089580418 0B958041% 089580413 089580413 0BISE041s 08958041t 0BP5B041% 089580413 089580413

0.010 3 ¢0,010 ¢ <0.010 3 <0.010 3 <0.003 8 <0.005 8 €0.003 ¢ <0.005 3 <0.005 3

' t $ ' L L 1 3 13
€0.010 3 <0.010 3 <0.010 3 <0.010 & <0.005 3 <0.005 3 <0.005 ¢ <0.005 3 <0.005 3
089580413 089580413 089580418 089580418 0B9SBOALY 0BYSBO4LS 0B9ISBO4LS 0B7SBO41S 089380413

€0.010 3 0,010 & €0.010 % <0.010 8 <0.005 ¥ <0.005 # <0.00% 3 (0,005 & <0.005 3
! s 3 ! ! { ! ' 1 4
t ' : t ! L 1 ! t
08958041% 089580418 0B95B0413 08958041% 0B9SB041% 089380418 0BFSBOALS 0BYSBO41S 089580418

€0.010 1 <0.010 8 <0.010 § <0.010 3 0.067 % <0.005 % <0.005 3 <0,00§ ¥ <0.005 3

L L $ L L 4 1 t t S5
! H s 1 H 4 3 L H
089580413 0B9SBO413 0B93BOALL 0B93B0A1S 0B95BOALS 0BYSBO41S 089580413 0B95B04Ls 089380414
BRME  BROMOMETHANE VICL  VINYL CHLORIDE
MECL  METHYLENE CHLORIDE DCLETE | 1-DICHLDROETHENE

+DICLE TRANS-1 2-DICHLOROETHENE CHCL3  CHLORGFORM



13saaacstveraet ENVIRONMEN. AL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 2 OF 5 ) Sesssssssssstss

JOB DESCRIPTION:SNIROP - OMAHA
REPORT DATE:L{ May 88
COLUMN, ...
_ ANALYSIS..
B : DENGTES PPB PPM.vuvans
LAR ID PROJECT ID

9%093 13

w

CONC
IREC
DupL
010

99094 145 CONC
IREC
DUPL
oI

99093 158§ CONC
IREC
DUPL
oIp

99095  GC DUPLICATE 83 COXC
IREC
DUPL
01d

99097  GC TRIP BLANK #5  CONC
IREC
DupL
o

12DCE | 2-DICHLOROETHANE
BRCL2X  BROMODICHLORDNETHANE
TCE TRICHLORDETHENE

NIROP0000000000 J0B FILE:99093
RECEIPT DATE:09 FEB 8B EST. COMP. DATE:0! Apr 88
10 i 12 13 14 13 16 17 18
81 82 B3 B4 85 86 a7 88 89
120CE 144TCA  CCL 4  BRCL2M  DICLPR  +CLPRE  TCE DBRCLM  CCLPRE
ROW
0,005 ¢ €0.005 3 <0.005 $ <0.005 # <0.003 & <0.005 ¢ 0.002] 3% <0.00F % ¢0.005 ¢
104,51 102,05 ¢ 197.15 $95.8 ¢ 98.910268 108 1997 L S
§ $ 3 t L $ L 1 ]

089580418 089580418 089580413 08958041s 0BISBO41S 0B7580418 0B95804LY 0BI5B0B4L 0BISBO41L

{0,005 1 <0.005 & <0,005 ¥ <0.005 # <0.005 ¢ <0.005 ¢ 0.0020 ¥ <0,005 % £0.003 8
! § $ ' H t t $ s
] $ L s t L s $ s
08958041¢ 0B9SBOALS 0BY5B0413 O0BYSBOA1S 0BYSBOALE 08958041t 0BISBOALS 0BYSBOBAS 0BYSBO4LS

(5 ]

0,005 ¢ 0.005 t €0.005 3 <0.005 $ <0.005 % <0.005 % 0.011 % <0.005 3 <0.005 3

L $ ! L L4 s : 3 t 3
€0,005 £ ¢0.005 § <0.005 % 0,005 3 <0.005 ¥ (0.005 8 0.0i1 % <0.005 % <0.003 3
089580418 089580418 089580413 089580413 0BI5E041t 089380418 0B95B0ALS 0B95B0BAS 089580418

0,005 3§ <0.005 3 <0.005 3 <0.005 # (0,005 ¥ ¢0.005 & <0.005 3 <0.005 ¥ <0.005 ?
H] $ L H t t L t $ 4
t 1 ] t ' ] ! 3 !
089580413 089580418 0895B0413 087580413 0BYSBO41S QB9S5BO0ALS 0BY5BOALE 0BYS5BOBAS 089580411

0,005 8 €0,005 3 <0.005 8 <0.005 % 0,005 ¥ <0.005 ¥ <0.005 % <0.005 3 <0.005 3

: t L H % ! $ H t 3
t 1 ' 3 L ! L L !
089580418 089580418 089580418 089580418 0BYSBO4LS- 087580418 089580418 0BYSBOBAS 0BFSBO4LL
1447CA 1 1 1-TRICHLOROETHANE C CL & CARBON TETRACHLORIDE
DICLFR 1 2 DICHLOROPROPANE +CLPRE TRANS-1 3-DICHLOROPROPENE

DBRCLM DIBRONOCHLORONETHANE CCLPRE CIS-1 3-DICHLOROPROPENE



krasasasasasssss ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF 5 ) stasgssgseaseess

J0B DESCRIPTION:NIROP - OMAHA KIRGPOOO0000000 108 FILE:99092
REPORT DATE:1! May 88 RECEIPT DATE:09 FEB BB EST. COMP. DATE:0! Apr B8
COLUMN.... 19 20 21 22 Fy] 24 23 26 7
_ ANRLYSIS.. 90 91 52 93 94 93 98 97 98
B . DENOTES PPB PPN .ueess 1127CA  BENIEN  CLETRE  CHBR3 TCLETA  TCLETE  TOLUEN  CLBEN ETBEN
LAR ID PROJECT ID ROW
99093 138 CONC  ¢0.003 3 <0.005 3 <0.010 $ <0.005 ¢ <0.005 % <0,005 8 <0.005 % <0.005 & {0,005 13
AREC 102,91 104,05 ¢t $ 112,25 51065 8 1 104,45 ¢ 1 t !
DUPL L 1 L ! t ' ] 3 1

DID  0B958041% 0B95BOA1 0BYSBOAIS 089380418 0B95HO418 089580413 08758041t 087580411 0BI5B0418

39094 14§ CONC  €0.005 ' {0,005 3 <0.010 3 0.005 3 <0.005 3% <0.,005 2 <0.005 % <C.005 ¥ ¢0.005 ¢
- ¥REC 1 ' t § 1 $ H t t 2
DUPL ' L i i t t ! L L

010 08958041t 0BYSB041% 0BYISBO413 0BP5E041¥ 0BTSHOXIS 0BYSBOALS 0BYSBOALL 0BYSBO41S 08958041t

99095 138 CONC  <0.005 3 ¢0.005 ¢ {0.010 % <0.005 1 <0.003 1t <0,005 ¢ <0.005 % <0.005 3 <0.005
IREC H ' t $ ! ' t L 13

DUPL  <0.005 3 <0.005 3% <0.010 ¥ <0.005 % <0.005 % <0,005 8 <0.005 ¢ <0.005 3 <0.005 %
© 0ID 08958041t 0895B041% 0BYSBOALS 0BYSBO41S 089580413 0B9SBOALS 0B95BOALT 0BYSBOALL 0BYSBO4LL .

9909  QC DUPLICATE 83 CONC  <0.005 3 ¢0.005 % <0.010 ¥ <0.005 ¥ ¢0.005 3 <0.005 % <0.005 ¢ ¢0.005 % 0.005 ¢
IREC $ ! $ ' ! L ! t 3 4
DUPL ! 1 ! H 3 % -t s 1
91D 089580413 08958041t 0B95B0418 0ET5B041s 089580413 089580413 0B7SB041L 08358041 0BTIBOALL

99097  QC TRIF BLANK 86  CONC  <0.005 1 ¢0.005 ¥ 0,010 # <0.005 3 <0.005 1 <0.005 ¥ <0.005 % (0.005 3 <0.005 13

1REC t 3 t 4 $ L t s LI
pupL H ] H 1 s L H $
0ID  0B95B0A1f 0B95BO4L 08958041% 0BY5B041s 0BYSB041s 0BYSBOALS 0B958041% 0B95BOALL 089380418
L12TCA 1 1 2-TRICHLOROETHANE BENZEN BENZENE CLETRE 2-CHLOROETHYLVINYLETHER
CHBRI  BROMOFORN TCLETA 1 1 2 2-TETRACHLOROETHANE TCLETE TETRACHLOROETHENE

TOLUEN TOLUENE CLBEN  CHLORDBENZENE ETBEN  ETHYLBENIENE



sasesstagasesast ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET

JOB DESCRIPTION:SNIROP - OMAHA
REPORT DATE:1! May 88

COLUMN. ...
_ ANALYSIS. .
B : DENOTES PPB PPN, .

LAB ID PROJECT ID

-----

99093 13§ CONC
4REC
DUPL

i)

99094 145 CONC
IREC
DUPL

01D

99095 138 CONC
IREC
DUPL

o

0C DUPLICATE B CONC
YREC
DUPL

0Id

99096

99097  OC TRIP BLANK #  CONC
IREC
DUPL

4]

ACRD  ACROLEIN
CARDIS CARBON DISULFIDE
2-HEXN  2-HEXANONE

(SHEET 4 OF 5 ) setrerrzsaseaant

KIROP0000000000 J0B FILE:99093
RECEIPT DATE:09 FER BB E5T. COMP. DATE:01 Apr B8
28 2 30 k3 32 kN 34 35 M
§9 100 156 157 158 139 160 161 162
ACRO ACRY ACETON  CARDIS  2-BUTN  VYLACT  2-HEXN  METPEN  STYREN
ROW
(0,10 3 <010 #.<0.10 % <0.005 % <0.10 3 {0,050 % <0.050 & <0.050 % <0.005 &
- $ H 1 t $ $ t L t !
t 1 H] t 1 H H] L 4

0B958041¢ 0BP5BO41Y 08738041t 0BYIBOA1L 0BYSBOALE 0B95B0ALE 0B9SBO4LE 0BISB0412 0BI5BO4LS

{0.10 3 0.0 30,10 2 <0.005 8 <0.10 % <0.050 % €0.050 % €0.050 % €0.005 3
! L t t ' H ] 3 2
! ' L L} ] L] ] ] L

08958041t 089580418 0BF3B0ALt 0B93BOALL 0BI5B0ALY 0BISBOALS 0B95BO4LY 08958041t 0B75E041s

0.10 1 <0.10 $<0.10 30,070 ¥ <0.10 ¢ €0.050 3 <0.050 1 <0.050 % <0.005
H ! t 1 L4 ! 1 4 i
€0.10 3 <0.10 #<0.10 30,09 2<0.10 2 <0.050 & <0.050 % <0.050 % ¢0.005 13

087380418 0B93B041% 08938041 0BYSBOAL% 0BISBOALY 0BI5BO4LS 089580413 089380418 0BF5B0A1L

€0.10 3 <0.10 % <0.10 3 <0.005 # €0.10 § <0.050 ¥ <0.050 ¢ {0.030 % <0.005 %
H ] L L t t $ s L
! H L1 ] 3 ' L L H
089580418 089580418 089580413 0B95BO41t 08958041t 0BYS5BOALS 0B9IB041s 0B95B0A1S 0BY5BO4LS

0.10 1 <0.10 3 <0.10 % <0.003 ¢ 0.0180 ¥ (0.030 ¥ <0.050  <0.050 % <0.005 3
t t 4 3 t t t H H
t ! ] ' ! ! t L :

0B958041% 089580413 087580418 083580418 08958041 089380418 089580418 089380418 0BFB041L

ACRY  ACRYLONITRILE
2-BUTN  2-BUTANONE
NETPEN  4-METHYL-2-PENTANDNE

ACETON ACETONE
VYLACT VINYL ACETATE
STYREN STYRENE



1838388338888 88 ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUF DAiw nEPQRTINE-SMIT, (SHEET 5 OF 5 ) sssssseessesesss

e i

J0B DESCRIPTION:SNIROP - OMAHA NIRBP0006000000 J0B FILE:99093
REPORT DATE:1. May 8B RECEIPT DATE:09 FEB 88 EST. COMP. DATE:0L Apr 88
COLUMN. ... 37 3B 39 4 4 42

- ANALYSIS.. 183 164 185 166 167 168

B ¢ DENQTES PPB PPR.cvuess T-IYL CISbiC  TOL-D8  12ED4 BFB TRCLNE

LAR D PROJECT ID ROW

99093 138 CONC  <0.005 & <0.005 & 98.4%2 & 94,627 190,01 ¥ 0,005 ¢
4REC : H 19%.2 v 100 + 10 t98.15 ¢ 1
DuPL ! 1 L4 t L 3

0ID (8958041t 08758041% 089580413 0BTSBO41E 089380418 0B9SBOALS

99094 145 CONC  <0.005 8 <0.005 $ 100X & 95.21 #1051 8 ¢0.005 8
IREC 3 $ ] H ' $ 2
UL t H ] H t L

01D  0B95BO41t 0B9SBO41# 089580413 0BY5H0418 089580413 089580413

99095 138 CONC  <0.005 ¢ <0.005 $ 1002 397,77 31051 % (0.005 2
IREC s 1 t L ' ] 3
DUPL  €0.005 3 <0.005 8 103X 8 96,07 % 9L.41 240,005 3
01D 0B9580413 089580413 08958041% 0B3B041¢ 0BY5B0418 0BY5BO4LS

99096  AC DUPLICATE #3 CONC  <0.005 ¥ <0.005 31052 % f0BL 8 1041 ¥ <0.003 !
IREC ¢ ' ! s ] ! L)
DUPL t ' L 3 ! !
DID 089580418 089580418 089380413 089580418 0B73B041t 0BYSE041S

99097  OC TRIP BLANK #  CONC  <0.003 & (0,005 ¢ 1092 3 8,47 3 88,81 # <0.005 ¢
IREC H H $ L H 4 3
DUPL 4 1 } ! H H
0ID  0B95B0413 0B95BO41s 089580413 08938041% 0BYIBG4Ls 0B9SBO4LL

T-XYL  TOTAL XYLENES CISDIC C15-12-DICHLOROETHYLENE T0L-D8  TOLUENE-D8
12ED4  12-DICHLORGETHANE-D4 BFB  BROMOFLUOROBENZENE TRCLME  TRICHLORDFLUDROMETHANE



~

TIRRRRABIILLEANT ENVLIONKTNTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET ! OF ! ) s38333088338tsss

JOF DESCRIPTION:NIROP - OMAHA NIROPOO00000000  HNO3 J0B FILE:99098

REPORT DATE:f{ May 88 RECEIPT DATE:09 FEB 88 EST. COMP. DATE:25 Mar 88
COLUMN.... 2 3 )

- " ANALYSIS.. 12 13 17 23

B : DENOTES PPB PPMucvvuee SE IN BA L)

LAB ID PROJECT ID ROW

99098 1S CONC - £0.005 3 0.052 ¢ 0.060 ¢ 0.754 3

IREC 92 1104 ¢ 9 101 l
DUPL  <0.005 8 0.057 s 0.058 ¢ 0,782 ¢
0ID 013080778 512080628 512080628 512080424

HBA AUTH
99099 2§ CONC  <0.005 3 <0.030 ¢ 0.118 $ 0.767 3
IREC ! b t H 2
DUPL i t 3 1
OID  01308077¢ 512080628 31208052t 512080628
HBA AUTH
99100 13§ CONC  <0.005% 1.42 3 0.132 3 L.73 8
IREC H H t H 3
DUPL 3 3 L ]
0ID  01308077% 51208062 512080628 512080628
HEA AUTH
99101 145 CONC (0,005 % 1.58 ¢ 0.216 3 0.728 ¢
IREC $ L ] t 4
upL ! ] ] ]
0ID  01308077¢ 512080628 512080628 512080628
HEA AUTH
99102 135 CONC  <0.005 3 1.33 ¢ o0.400 3 2,37 ¢
IREC ' ] $ 14 3
DUPL ! t 1 L
0ID 013080773 512080628 512080628 512080628
HGA AUTH
79103  Of DUPLICATE 43  CONC  <0.005 % (.62 % 0.120 % {71 ¢
IREC } t L ] b
DUPL ] ! H] ]
DID 013080778 512080628 512080628 512080628
HGA AUTH
13 SELENIUM N LINC BA BARIUM

N MANGANESE



BoIITTPILERRNRLL ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTING SHEET (SHEET I OF ) ssssssssssssssss

J0B DESCRIPTION:HIROP - OMAHA NIROPO000000000  HNO3 J0B FILE:99116
REPORT DATE:11 May 88 RECEIPT DATE:10 FEP BB £ST. COMP. DATE:25 Mar 68
COLUMN.... 1 2 3 '
. ANALYSIS,. 12 15 17 3
B ; DENOTES 9% PPH....... S N BA MW
LAE 1) PROJECT ID ROW
991l 1D CONC  ¢0.005 9 1.62 3 0.047 £ 0.109 3
IREC  9R.9999% 915 £ 986 4 s t
DUPL  <0.005 8 1.62 8 0.008 10.106 3
DID  01308077¢ 51208057¢ 512080488 512080474
HEA AUTH
917 20 CONC  <0.005 8 0.572 3 0.087 10.332 1
TREC 1 s ' 1 2
pUPL 1 : 3 1
OID  01308077¢ 512080578 512080488 512080478
HEA AUTH
wis 2 CONC <0005 % 0,129 30232 1152 3
1REC t t s t 3
DUPL t ' 1 $
OID  01308077¢ 512080578 512080488 512080478
HER AUTH
9119 38 CONC  <0.005 8 0.033 $0.142 30507 3
IREC ' t t 3 '
DUPL 1 $ t s
DID  01308077% 512080578 512080484 512080478
: HEA AUTH
99120 50 CONC  <0.005 8 1.00 30,078 %0.095 3
IREC t ( 1 s 5
DUPL : ' $ '
DID  01308077% 51208057% 51208048% 512080478
HEA AUTH
99121 5PC . CONC  <0.005 8 0.070 130,083 30.77 1t
TREC : ' t t 6
DURL ! 3 t t
0ID 013080778 51208057% 512080488 512080478
HEA AUTH
99122 STORM SEWER CONC  €0.003 8 0.032 30.116 30314 18
OUTFALL-NORTH TREC s ' : t 7
DUPL 3 ] b ¢ t
OID 013080778 S51208057¢ 512080488 512080478
HEA AUTH
99123 STORM SEWER CONC  <0.005 8 <0.030 8 0.123 30327 8
OUTFALL-SOUTH IREC : t t t 8
BUPL t : t :
OID 013080778 512080578 512080488 512080478
HEA AUTH
SE SELENIUN N IINC B4 BARIUN

N NANBANESE



t3EERsLesaeasss ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUF DATA REPORTING SHEET

J08 DESCRIPTION:SNIROP - OMAHA
REPORT DATE:1! May B8

B : DENJTES PPB

LAR ID

99104

99105

99106

99107

99108

99109

99110

9911t

CLNE

CLET
11DCE

PROJECT 1D

18

TRIP BLANK #3

b

2

21

38

b1

CHLORONETHANE

CHLOROETHANE
{ 1-DICHLORDETHANE

COLUMN. ...
ANALYSIS. .
PPHL L vas

CONC
IREC
DUPL
01D

. CONC

IREC
oupL
0]

CONC
IREC
DuPL
o

CONC
1REC
DuPL
0iD

CONC
IREC
DupL
oln

CONC
IREC

. DUPRL

0ID

CONC
IREC
DPL
4]

CONC
REC
DuPL
oIp

NIROPGOO0000000  HCL J0B FILE:99104

RECEIPT DATE:10 FER 88 EST. COMP. DATE:01 Apr 8B
| 2 3 4 5 b 7 8 g
72 I 74 75 76 n 8 78 B0
CLKE BRME vItL CLET MECL DCLETE  LIDEE #0ICLE  CHCLI

(SHEET 1 OF 10 ) sssspesssessssss

ROW

0,040 30,010 3 €0.010 ¢ <0.010 ¢ <0.005 % <0.005 3 <0.005 # {0.005 % <0.005 1
: ! H t $ t ' ' ' t

1 1 L H 3 L L $ t
0B758047¢ 08758047¢ 089580478 0B958047¢ 089580478 0B9SB047¢ 0BI5B047% 08958047 0B95BOATS

{0,010 3 <0.010 t <0.010 # <0.010 3 <0.005 3 ¢0.005 ¢ <0.005 ¥ <0.005 3 ¢0.005 3

t 4 L L ] 1 t s t
0.010 # <0.010 3 0.010 % <0.010 3 <0.005 % <0.005 # <0.005 % <0.005 3% <0.005 3
089380478 089580473 089580473 08958047% 089580478 08938047t 0BT3BOA7L (BIIBOA7S 08958047¢

(0,010 3 <0010 3 <0.010 8 ¢0.010 & <0.005 § <0.005 3 <0.005 3 <0.005 § <0.005 3
t $ t t t 1 ' : t

1 1 $ 3 1 3 $ ' 1
089580473 0B9SE0478 0BI5BO478 0BY58047¢ 0B9SBO47S 0B9SEOA7S 0BISBOATS 0B9SEO47S 0B95BOATS

{0.010 % <0.010 3 <0.010 3 <0.0L0 % <0.005 ¢ ¢0.005 ¢ <0.005 % C0.005 ¢ <0,005 ¢
L H ! ! t t R | '
! ! 1 ] t ' ! ! s
08958047t 089580478 0BYSBO47S 0B95BOATS 0BYSB047¢ 0BT5B0478 0BISBOA7S 0BYSBO47S 0B9SBO47S

0,010 § <0.010 3 <0.010 3 <0.010 % €0.005 % €0.005 # <0.005 # €0.005 3 <0.005 1
$ $ t t } s ! s t
! 1 t ! ! ! ! 1 t
089580473 089580473 0B9SBO47S 0BY5BO47S 089380478 0BISBOATS 0B9SBOAT7S 0BISBOATE (BISEOATS

<0.010 3 <0.010 ¢ €0.010 3 <0.010 8 <0.005 3 <0.005 £t <0.005 ¢t <0.005 % <0.005 ¥
! t L4 s 1 ] t 1 1
? L ! S ] L ' ] H
089580478 0B95B047¢ 089580478 089580478 0BI5B047% 0B95B047% 0B958047¢ 0BF5B047% 087580473

0.010 8 0.010 1 <0.000 % ¢0.010 & <0.005 ¥ {0.005 % <0.005 3 €0.005 3 €0.005
1 t L t 110 2837 $115.5 1101.75 1
! ! 1 ' ! ! $ 0,005 3 !
089580473 089580478 089580478 08958047¢ 0B95B047t 0BYSBOA7S 0BISBOATS 0BI5B047S 089580478

{0,010 ¥ <0.0£0 3 {0,010 & €0.010 3 <0.005 3 <0.005 3 <0.005 3 <0.005 3 <0.003 3
¢ ! t $ ' L t L L4
! L4 ' $ L ] 1 L
089580478 089580478 0B9SB0A7S 0BYSBOATS 0895BO47Y 0B95BO4TS 087580478 0BISBOATS 089380478

BRME  BROMOMETHANE VICL  VINYL CHLORIDE
MECL  METHYLENE CHLORIDE DCLETE 1§ 1-DICHLOROETHENE
+DICLE TRANS-! 2-DICHLOROETHENE CHCLI  CHLOROFORM '

1

"~



$re3epLsasReases ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (bmer: C°"F 10} A83333L2,3883818

J0B DESCRIFTION:SNIRGP - OMAHA
REPORT DATE:{L May 88

B : DENOTES PPB

LAR 1D

99142

99113,

99114

99115

CLXE

CLET
L1DCE

PROJECT ID

3P

STORN SEWER
QUTFALL~NORTH

STORM SEWER
QUTFALL-SOUTH

BA TRIF BLANK #7

CHLOROMETHANE
CHLOROETHANE
! 1-DICHLORDETHANE

COLUMN. ...
ANALYSIS..
PPA e

CONC
IREC
DupL
ar

CONC
IREC
DUPL
1}ty

CONC
IREC
DUPL
oI

CONC
1REC
DUPL
01

NIROP0O000D00000  HCL JOB FILE:99104
RECEIPT DATE:10 FEB BB EST. COMP. DATE:0{ Apr B2
1 2 3 4 H 6 7 B 9
72 73 7 75 76 n 78 19 8O
CLME BRME VgL CLET MECL DCLETE  L1DCE +DICLE  CHCLS
‘ ROW

<0000 3 40,010 3 <0,010 ¥ <0,010 1 <0.005 2 <0.005 % <0.005 & <0.005 ¥ 40.005 ¢
: 1 t H H 4 i ' ] 19

$ $ ? $ t ! ] 1 !

089580471 0B95B047¢ 089580473 089580473 0B5BOATS 089580473 089580478 089580471 0BI5B0478

0,010 % <0.010 & {0,000 3 <0.010 3 0,026 8 <0.005 $ <0.005 ¥ €0.005 # <(.005 3
t t } L ] 1 ! 1 110
t $ 1 1 S H ] 1 1
089580478 0B95BO47¢ 089580478 0B9SBO&7S 089580473 089580473 089580478 08938047t 0BIIB47S

40,010 140,010 8 €0,010 3 €0.010 3 <0.005 8 <0.005 8 <0.005 & <0.005 3 €0.005 3
1 t ' ! ! 1 H 4 11
t % ! 1 1 ? ] H] 3
089580478 0BYSBOA7S 089580478 0B9SRO47% 0B95B0473 089580478 0BI580471 089580478 0BF3B047S

€0.010 140,010 8 <0.010 3 €0.010 3 <0.005 % <0.005 3 <0.005 ¢ <0.005 % ¢0.005 ¢

! ! ' L H 1 H t t12
4 3 ! ! ' $ ' 1 1
08958047¢ 0B95B047¢ 0BYS5B047S 0B95B0478 0B95BOATS 087580478 0BISBO47 0B9IBO4TS 0BTSBOATS
BRME  BROMOMETHANE VICL  VINYL CHLORIDE
MECL  METHYLENE CHLORIDE DCLETE 1 :-DICHLOROETHENE

+DICLE TRANS-1 2-DICHLOROETHENE CHCLI  CHLOROFORM



ERERZERIXALTERLLL ENVIRONNENTAL LABORATORY ANALYTICAL LABORAIUKY oACU® MATAREPORTY®s SHEET (SHEET 3 OF 10 ) Sf8sssststssesss

J0B DESCRIPTION:SKIROP - OMAHA
REPORT DATE:11 May BB

B : DENGTES PPR

LAB 1D

33104

99103

99106

99107

99108

99109

99110

99111

120CE

TCE

PROJECT 1D

18

TRIP BLANK 85

it

20

38

]

1 2-DICHLOROETHANE
BRCL2KM  BROMODICHLOROMETHANE
TRICHLOROETHENE

COLUMK....
ANALYSIS. .
PPR e

CONC
1REC
DUPL
1}9)]

CONC
1REC
bUPL
oI

CONC
IREC
DUPL
0ip

CONC
IREC
DUPL
01D

CONC
1REC
DUPL
o1

CONC
1IREC
DuPL
01D

CONC
IREC
DuPL
()4

CONC
IREC
DUPL
oIy

KIROPGO00000000  HCL J0B FILE:99104

ROw

RECEIPT DATE:10 FEB 88 EST. COMP. DATE:01 Apr 88
10 il 12 13 i 15 16 17 18
81 B2 M B4 g 86 & 88 89
120CE 147CA  CCL 4 BRCL2Y  DICLPR  +CLPRE  TLE DBRCLM  CCLPRE
0,005 & {0,005 #<0.005 3 <0.005 ¥ {0.005 3 <0.005 ¥ <0.005 3 €0.005 % <0.005 3
: t t ' $ % s 3 t $
t t § ! 1 i $ H 3

08938047t 08938047¢ 088958043 0B38047¢ 0B9SBOA7S 0BYSB047¢ 0B93B047% 089580478 0BYSEC4TS

0,005 % {0,005 $ <0.005 & <0.005 % <0.005 3 {0.005 % 0.050 3 <0.005 % <0.005 3

t L t t L ! 1 ! 1
0,003 +<0.005 ¢ <0.005 3 <0.005 3 <0.005 ¥ <0.005 ¢ 0.038 % <0.005 ¢ <0.005 3
0B958047¢ 089580478 0BB93B04s 089580478 0BI5BO478 0BISBO47T 08958047t 0BYSBOATS 089580478

€0.005 3 <0.005 % <0.005 3 €0.005 3 <0.005 # <0.005 # <0.005 3 <0.005 % <0.005 1
4 t ! L L] H t 4 t
1 s ! L ! s 1 ! 1
0B738047¢ 08958047% 0BBYIECAS 0BISBO478 0BI5B047t 08958047t 0BI3B047: 0BYIBO4TS 0893047t

€0.005 ¢ <0.005 8 <0.003 ¥ <0.005 % <0.005 & <0.005 ¢ <0,005 8 0,005 3 <0.005 3
L L ' ! t 4 $ ! !
1 3 L H ] t 3 $ 3
0B738047¢ 089580478 0BBYI804S 0BT5BOA7S 089580478 0BTIBO47S 0BT5B047% 0B93BO4TS 089380478

0.005 ¥ <0.005 % <0.005 % €0.005 3 <0.005 ¢ <0.005 & 0.031 % <0.005 & <0.005 ¢
! s t ! L t 4 t !
4 3 ! ! 1 10,029 ¢ $ 3
08938047¢ 089580473 0BBY3B04S 0BYSBO47t 089580473 0BISBO47S 089580478 0B958047% 089580478

€0.005 ¥ <0.005 # <0.005 $ <0.005 3 <0.005 % <0.005 % <0.005 % <0.005 ¥ 0.005 -3
L ! t t : ! L ' $
! 4 $ ! | 3 ? H
089580478 089380473 0BBT5B04S 0BTIR047¢ 089580473 089580478 089580478 0BTIRO4TE 0BF5B04TS

0.003 3 €0.005 3 (0.065 $ €0.005 3 €0.005 3 <0.005 3 0.48 3 <0.005 % <0.005 3
%¥.4 1858 8 195.9 ¢ 1 98.78206% 104.3 3 84.05738¢
! ! ' L ] ] H 1 3

089580473 089580478 0BB9SBOAS 089580478 0BYSBOA7S 089580478 089580478 0BI5B047% 089580473

0,005 8 <0.005 ¥ <0.005 % {0.005 # <0.005 3 <0.005 3 <0.005 ¥ <0.005 3 ¢0.005 8
3 ] t t ' L ] 4 4
' ! t ' ! ! ! $ !
0B958047¢ 0B95B0478 08BYSBOAL 0BT3B0478 0BISB0A7S 0B95BOATS 089580478 0BISE0478 089580471

C CL & CARBON TETRACHLORIDE
+CLPRE  TRANS-1 3-DICHLOROPROPENE
CCLPRE CIS-1 3-DICHLOROPROPENE

LUTCA 1 1 1-TRICHLOROETHANE
DICLPR | 2 DICHLDROPROPANE
DBRCLN  DIBROMOCHLOROMETHANE

1

L ]



$3IRE32T8202228s ENVIRONNEN 1AL LACOOTORY ANBt TICAL LABORATORY BROUF DATA REPORTING SHEET (SHEET 4 OF 10 ) s838sasrssssssss

J0B DESCRIPTION:SNIROP - OMAHA NIROPOOOOGOOGD0  HEL J0B FILE:99104
REPORT DATE:{{ May 88 RECEIPT DATE:10 FEB BB EST. COMP, DATE:0L Apr 86
CoLUMK.... 10 i 2 13 14 15 b 17 bt

- ANALYSIS.. 81 82 B3 B4 BS 6 87 88 B9

¢ v DENCTES PRE PPN...vv. 12DCE $1TCA CCL 4 BRCL2M  DICLPR  «CLPRE  TCE DBRCLN  CCLPRE

LAR 1T PROJECT 1D RO

EARS VI 3 CONC {0,005 & <0.,005 ¥ <0.005 & <0.005 8 <0.005 3 <0.005 3 ¢0.005 * <0.005 ¥ <0.005 ¢
#REC ’ ' H L] L 1 3 1 b t 9
DUPL L s L H L H $ t t

DID 0893804731 (89580473 0BB33804% 0B7SBOA7S 0BI5B047Y 0BISBOA?S 0BISBO4TE 0BISBOATE 0893B0473

98143  STORM SEWER CONC  <0.005 & <0.005 ¢ <0.005 # <0.005 ¥ <0.005 % <0.005 # <0.005 & <0.005 ¥ <0.005 #
QUTFALL -NORTH 1REC 1 t £ ¢ X i 1 1 Y]
DUPL ! 1 ] s H 1 ! 1 H

0ID  0B958047¢ 089580478 0BBYSBO4S 0895BOA7S 0BYSBOA?S 0BISBO47S 0BY5BOA7S 0BYIBOA7S 0BIIBO4TE

99114 STORM SEWER CONC  <0.005 % €0.005 3 <0.005 3 <0.005 3 <0.005 % <0.005 8 <0.005 # ¢0.005 3 <0.005 3
QUTFALL-SOUTH AREC t ' L ' ¢ H s H LI Y]
bupL t L ! 1 H t t 1 1

0ID  08958047¢ 0B958047¢ 0BE93B04t 0BY3BO478 QBYSB0473 0BYSBO47S 0BYSBO47Y 0BI5BOA7E 0BISBOATS

99115 0A TRIP BLANK #7  CONC  ¢0.005 3 <0,005 1 <0.005 ¢ <0.005 # <0.005 8 <0.005 ¥ <0.005 3 <0.005 % ¢0.005 3

IREC ' ] L ! ' ' L ! t 12
DupL H L ] ! ] ] ] H L
0ID  0B95B0478 0BY5B0473 0BBP5BO4S 08950478 0BISBO4TS 0895B047% 089580474 0B95BOA7H (BISBOATS
12DCE | 2-DICHLOROETHANE 1117CA 1 | I-TRICHLOROETHANE C CL # CARBON TETRACHLORIDE
BRCLZM  BROMDRICHLOROMETHANE DICLPR 1 2 DICHLOROPROPANE +CLPRE  TRANS-1 3-DICHLOROPROPENE

TCE TRICHLORGETHENE DBRCLN  DIBROMOCHLOROMETHANE CCLPRE CI8-1 3-DICHLOROPROPENE



-28883%8888282888 ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 10 ) 33sesssstsssesst

J0B DESCRIPTION:SNIROP - OMAHA NIRORG000000060  HEL J0B FILE:99104
REPORT DATE:ii May B8 RECEIPT DATE:10 FEB 88 EST. COMP. DATE:0f Apr 88
COLUMN.... (9 20 21 22 A 2 23 % 2
- ANALYSIS.. 90 1 92 93 94 5 9 97 98
B : DENCTES PPB 124, PR L12TCA  BENZEN  CLETRE  CHBR3 TCLETA  TCLETE  TOLUEN  CLBEN ETBEN
LAb 1D PROJECT ID ROW
99104 15 CONC  €0.005 3 <0,005 9 <0.010 ¢ <0.005 % <0.005 $<0,005 ¢ <0.005 & <0.005 1t <0.005 8
iREC : t $ 4 L t t t t t !
DUPL ! L ] 4 t t L ' 1

DID  0B958047% 08958047s 089580473 089580478 08958047t 089580478 0B95B047¢ 08958047t 089580471

99105 25 CONC  <0.005 3 0,005 3 <0.010 ¢ <0.005 & <0.005 % €0.005 & <0.005 & <0.005 % <0.005 3
1REC 4 1 L L 4 t H H 1
DUPL  <0.005 & <0.005 % <0.010 8 <0,005 3 <0.005 % <0.005 8 <0.005 % €0.005 % €0.005 ¥
0ID  0B958047¢ 0B9SBO47% 089580473 089580473 0893B0478 0B7IBO47¢ 0BY5BOATS 0BIIBO4TS 0BI5BO47E

ra

99106  TRIP BLANK #3 CONC  ¢0.005 # {0,005 $ {0,010 3 <0.005 % <0.005 & <0.005 & ¢0.005 & <0.005 % <0.005 3
1REC ! ' 1 L H t t t t 3
DUPL 1 t L ! t 3 t ] 1
0ID 089580478 0B93B04TS 0B958047¢ 0B9580473 08750478 0BISB0478 08938047¢ 089380478 0B9B047S

99107 1D CONC  €0,005 8 ¢0.005 3 ¢0.010 8 <0.005 & ¢0.005 # €0,005 § ¢0.005 8 <0.005 & (0,005 3

IREC $ i 1 ! L L 8 ] t 4
DUPL i ! ' ! 1 1 t H ]

OID 089580478 089580473 089580478 089580478 0B95BO473 0BISEO473 0B9SBOATS 09580478 089580472

99108 20 CONC  <0.005 & (0,005 3 <0,010 $ <0.005 ¥ 0.005 # <0,005 3 <0.005 ¥ <0.005 3 <0.005 3
1REC t t 1 ] R ' ] ] 13
DUPL 1 1 1 1 i ! ] L H

0ID  0B958047% 089580473 OBYSBOATS 089580478 08958047+ 089580478 (B380478 0BYSBOA7S 089580471

99109 21 CONC  €0.005 # (0.005 & 0,010 3 <0.005 8 <0.005 8 <0.005 3 <0.005 3 <0.005 % <0.005 3
IREC H t ' L ] $ ! ' t b
DupL t $ 3 H 1 L 3 ] 3

OID 089580478 0B958047¢ 089580478 0BISBO47S 0BYSBO47S 0BTSBOATE 0B9S5B0478 0B95BOATS 0BYSB047H

9LL0 38 CONC  <0.005 $ <0.005 % ¢0.010 8 <0.005 3 ¢0.005 3 <0.005 8 <0.005 & <0.005 ¥ <0.005 2
IREC £ 111,75 $99.8 $82.05 $96.6 $9.9 $100.8 985 102,35 ¢ 7
DUPL ! 3 $ ! L ! 3 t 1

0ID  0B95B0473 0B9SBO47S 089580478 0B9SB047¢ 0BYSB0ATS 0BISBOATS 089580478 08958047t 0BISBO4TS

99111 3D : CONC  <0.005 & <0.005 § <0.010 % €0,005 8 <0.005 % <0.005 3 0,005 % <0.005 % <0.005 3
IREC L4 t 4 1 L} ! ' $ 1 B
DUPL 1 t H t ! L L L 1
DID 089580478 0B9SBOATS 089580478 089580478 0895B047# OBTSBOATS 0BYSBOATS 0B9SE0AT7S 08358047

112TCA 1 1 2-TRICHLORDETHANE BENZEN BENZENE " CLETRE 2-CHLORGETHYLVINYLETHER

CHBRI  BROMOFORM TCLETA {1 2 2-TETRACHLOROETHANE TCLETE TETRACHLORDETHENE

TOLUEN  TOLUENE CLBEN  CHLOROBENIENE ETBEN  ETHYLBENZENE



ssesseassessstet ENVIRONMENTAL LABORATORY ANALYTICAL LARORATORY GROUP DATA REPORTING SHEET (SHEET & OF 10 ) 33333883338heses

JOB DESCRIPTION:INIROP - OMAHA

REPORT DATE:1! May 88

COLUMN.... 19
- ANALYSIS..
PPE.ceaie

B : DENOTES PPB
LAB 1D PROJECT ID

99112 SR

99112  STORM SEWER

QUTFALL-NORTH

99114 STORM SEWER

QUTFALL-SOUTH

99115 BA TRIP BLANK #7

112TCA ¢ 1 2-TRICHLOROETHANE
CHBRI  BROMOFCURM
TOLUEN TOLUENE

CONC
iREC
DUPL
010

-- CONC

IREC
DUpL
oip

CONC
IREC
DupL
oI

CONC
IREC
DUPL
0Id

NIROP0000000000  HCL
RECEIPT DATE:10 FEB 88
2 A
2 9%
CHBR3 TCLETA

J0B FILE:99104
EST. COMP. DATE:01 Apr &8
2 27
97 98
CLBEN ETBEN
ROW

20
91
BENZEN

2
92
CLETRE

A
%
TCLETE

25
9%
TOLUEN

90
1127CA

0,005 8 <0.005 ¥ <0.010 3 €0.005 & <0.005 ¢ <0.005 & <0.005 3% <0.005 % <0.005 3
: H s ! t t ' ¢ t L9

L L i ] t 1 ] ! 3

0B938047¢ 0B938047¢ 0B5B047S 0B95B0478 089580478 089580478 089580478 (8958047¢ (BY5B0473

0,005 % <0.005 & <0.0L0 3% <0.005 ¥ <0.005 % <0.005 3 <0,005 3 <0.005 3 <0.005 3
L} ! ! t ! ! 3 $ §10
H L 1 3 H L ’ 3 L
(089380478 089380478 0B?SBO47S 089580478 089580478 089580478 0B9SBOA7E 089380478 0BITBOATS

{0,005 # 0,005 8 €0.010 3 <0.005 % (0.005 ¥ €0.005 % <0.005 % <0.005 £ <0.005 1
H ! ! L t : ] | I B 4
1 4 H L L L 1 ! t

08958047 089580473 0B9580478 0B580478 08958047¢ 08958047+ 089580478 0B95B047% 089580478

{0,005 % ¢0,005 ¥ <0.010 § €0.005 # <0.005 3 <0.005 8 <0.005 3 <0.005 % <0.005 3
$ $ H 1 ] ] L ] 12
3 $ ! ] ] ! L $ 3
089580478 0B95B0478 089580478 0B95B047¢ 0BYSBO478 089380478 0893B047¢ 0BI5E0478 087380473

BENIEN BENZENE
TCLETA 4 1 2 2-TETRACHLOROETHANE
CLBEN  CHLOROBENIENE

CLETRE 2-CHLOROETHYLVINYLETHER
TCLETE  TETRACHLORDETHENE
ETBEM  ETHYLBENZENE



teessessaessssns ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY BROUF DATA REPOKIiNo 20227 (SHEET 7 @F 10 ) stessssussssesss

JOB DESCRIPTION:INIROP - OMAHA KIROPO000000000  HCL J0B FiLE:99104
REPGRT DATE:1: May 88 ' RECEIPT DATE:10 FZB 88 EST. COMP. DATE:0! Apr B8
COLUMN.... 28 ] 0 H 32 33 3¢ 33 38
- ANALYSIS.. 9% 196 136 1§57 138 159 160 6l 162
E : DENCTES PPB L4, PR ACRO ACRY ACETON  CARDIS  2-BUTN  WYLACT  Z-HEXN  METPEN  STYREN
LAE 1D PROJECT 1D RGw
97104 i3 CONC  €0.10 3 0,10 3 <010 340,005 1 <0.10 % €0.050 ¢ <0.050 & <0.050 3 <0.005 3
iREC : ¢ 3 3 3 ! 1 ! ! 11
DUPL i 1 t t H % t s :
010 08958047+ (8958047t 087580478 089380478 0BT58047¢ 0B5B047S 0BISBOATE 089380478 0BI3BOATS

e9i10s 28 CONG  €0.00 340,00 8 {0.30 % <0.005 # €0.10 ¢ <0.050 % <0.050 3% <0.050 ¢t <0.00% 3

LREC 3 t s t 3 L ! s H
DUFL 40,10 8 40,10 § 40.10 8 €0.,005 4 <0.10 % €0.050 % <0.050 3 <0.050 3 {0.005 3
0ID  0B958047% 08938047t 0B958047¢ 0BI58047% 089580473 0B9SBOA7S 0B5B047% 089580478 087580471

(2]

99106  TRIF BLANK #3 CONC  <0.10 340,10 3 <0.10 3 ¢C.005 ¥ <0.10 8 ¢0.050 % <0.050 % <0.050 8 <0.005 ¢
IREC t t H ! 1 t ! 4 1 3
DUPL H H 3 1 H ] H ] t
H

010 0B95BO47$ 089580478 089580478 08958047% 0BYSBO47t 0B93B047% 0BYSBO47S 0BTIB047¢ 0BIIBO4TE

907 1D CONC  <0.10

140,10 3¢0,10 %40.005 %<0.10 3 <0.050 % <0.030 3 <0.050 3 <0.005 3
iREC L ' ' t ! L 1 L 14
DUPL ! 1 ' L 1 L H L L
DID 08958047t 0B95B047% 0BYSB047¢ 0BISBOA7S 0B9S5BO4TS 0B95BOA7S (0BT5BOATS 089580471 0B95B04TS

99108 2D CONC  <0.10 $<0.10 3 <0.10 3 <0.005 3§ <0.10 % <0.050 3 <0.050 % ¢0,050 3 <0.005 3
4REC H 1 t $ ) H ' ' 13
DUPL ' ¢ 3 ! H t 1 1 !
310 08958047t 0B95B047 0BY5B0&7S 083580478 089580473 089580478 08958047% 087380473 0BISEO4T:

99199 21 CONC  <0.10 8 <0.10 3 ¢0.10 8 ¢0.005 % <0.10 & <0.050 8 <0.050 3% <0.050 % 40.005 13
IREC t s ! t ] t £ t t b
DUPL ! ! $ ' ] ' L t L4

01D 089580473 0895B047% 089580478 08958047% 0BYSBO47S 0BYSBO4TS 0BYSBOATS 0BIIBOATS 0B938047%

®L10 35 CONC  €0.10 340,10 30,10 80,005 §<0.10 3 <0.050 ¥ ¢0.050 8 <0.050 3 ¢0.005 ¢
TREC s ! ' K 1 s s : £ 7
DUPL ' t ! 1 $ t t t '

0ID  0B958047t 0BYSB047¢ 089580478 089580478 089580478 0BISBOA7S 0895B047E 0BIIEOATS 0BISE047S

99111 3D CONC  €0.10 %4040 8 <0.10 % ¢0.005 30,10 ¢ ¢0.050 ¢ <0.050 % <0,050 % <0.005 ¢
TREC ! t L H 3 % t ' t 8
DUPL s L H t 1 ' ' t 1
0ID  0B9SBO47S 089580478 089580478 0B9S5B047t 0BISBO47¢ 0BF5BOATS 0BY3B0478 0BYSRO4TS 0BTIE0ATS

ACRO  ACROLEIN ACRY  ACRYLONITRILE ACETON ACETONE

CARDIS CARBON DISULFIDE 2-BUTN  2-BUTANONE VYLACT VINYL ACETATE

2-HEXN  2-HEXANDAE NETPEN 4-METHYL-2-PENTANONE STYREN STYRENE



tresasseaassst ENVIRONMENTAL CABORATORY ANALT..L/L LMRORATORY 6ROV~ DATA REPORTING SHEET (SHEET 8 OF 1o ) ssgssssrssseasst

JCE DESCRIPTION:INIROP - OMAHA NIRGPO9G0G00000  HCL 308 FILE:99104
REPORT DATE:L! May B8 RECEIPT DATE:10 FEE 86 EST. COMF. BATE:OL Apr 38
COLUMN.... 28 29 30 3 32 M 34 33 Je
- ANALYSIS.. 99 100 138 137 138 159 160 18§ 162
E i DENDTES Pop PPN ..uvs ACRO ACRY ACETCN  CARDIS  Z-BUTN  VYLACT  2-HEXN  METPEN  STYREN
LAE I FROJECT 1D Rln
g¥lil SR COND 0,16 ¢ 0,10 £ 0,10 ¥ 20,005 3 {0.10 3 <0.030 % <0.050 ¥ (0,050 ¥ <0065
“REC : ' ' 3 t L H $ H $ s
DUPL 1 L ! 1 1 1 1 } 3
Q1D 0B93B047¢ 08958047t 089580473 0895BO4TS 0B3B047S (8950478 (BYSBOATS (BIT80478 (089580471

0,10 140,003 ¥ 40.00 ¥ G050 8 008G ¥ 40,050 1 4B.005 1

99117 STORM SEWER CONC  <0.10 3 <0.10 8
GUTFALL-NORTH KREC H t ' ] t 1 t H t i
DupL : 1 1 ] t L L H $ 1
010 0B95B047% 089580472

089580478 0B95E0473 087580478 0BIIBOATS 0BISBOATS 08938047 (8958047

99144 STORM SEWER CONC  <0.10  3<0.10 % <0.10 ¢ 40,003 % <0.10 % <0.050 13 €0.050 3 €0.050 % (0,005 %
JUTFALL-SOUTH IREC t H t ] L ! 3 L 31l

DUPL 1 1 ' L 3 1 1 ! t

0ID 089580478 089380478 (BI5B047E 0B95BOATS 0BFSBOA7S 089580473 0BI5BOATS 0BPIBO4TE 089580471

99115 QA TRIP BLANK #7  CONC  <0.10 8 <0.10 ¥ <0.10 % (0,005 8 <0.10 8 <0.030 % {0.050 % <0.050 & <0.005 ¢
1

IREC 1 t H H H] t t t 12
DUPL H H H 4 ] H ] H 1
DID  0B938047t 0B93BO47S 08580478 0BISBOATE 087580478 0BI5B047% 0BIIB047¢ 089380478 089580474
AZRC  RCROLEIN ACRY  ACRYLONITRILE ACETON ACETONE
CARDIS CARBON BISULFIDE 2-8UTN  2-BUTANDNE VYLACT VINYL ACETATE

Z-HEIN Z-HEIANDNE METPEN 4-METHYL-2-PENTANONE STYREN STYRENE



BI3SRETTLRILa. 2 TVIRGNMENTA! LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 9 OF 10 ) syssssssasssssss

JOE LESCRIPTION:$NIROP - OMAHA

REPGRT DATE:L. May 88

COLUM. ...
) ANALYSIS. .
B DENDTES FPB L T

WAk I3 PROJECT ID

n ,
F3L04 i5

99106 TRIF BLANK %5

CONC
IREC
DURL
a

CONC
UREC
DuPL
oIr

CONC
IREC

. Duet

99l07 1D

gel@ 2D

93909 2

99:40 3§

%11l %

T-XYL  TOTAL XYLENES
{2ED4 12-DICHLOROETHANE-D4

]

CONC
IREC
BUPL
o1

CONC
%REC
DUPL
o1

CONC
IREC
DuPL
01D

CONC
1REC
DuPL
010

CONC
IREC
DUPL
oIp

NIROPOO000000GO  HCL J0B FILE:99104
RECEIPT DATE:10 FEB 88 EST. COMP. DATE:9l Apr BE
37 38 k4 4 4 42
163 164 163 166 167 168
T-1vL CISDIC  TOL-DB  I2ED4 BFB TRCLME
ROW

0,005 10,005 1 1027 ¢ 102X % 101X % {0,005 3
: t t t 1 t t :

1 1 L H H L]

08958047t 0B958047¢ 0BISBO4TE 0BYS5E047¢ 0BI5B047¢ 0BISROA7S

€5.,005 10,005 8 99.4% 3 97.1% b BAL - % <0,005 %

t 3 t H H t
{0,005 & <0.005 ¢ 1002 1 95.9% 3 9L.BX #40.005 8
0B958047¢ 08938047t 089580472 0BISBO473 0BISBOATT 089380478

[ 2]

0,005 1 {0,003 % 1037 #82.2%7 188,91 10.005 ¢
t t L 1 1 s
H H 1 1 1 !
089580473 089580473 08958047% 089380478 0BISBO47S 0BY3B047S

4

€0.005 3 {0.005 399.47 $99.9% ¢t 1041 #<0.005
t t ] t ' ' 4
! 1 t H L ]

(0B95B047¢ (59580478 0BY580478 0BI5B047% 089580478 089560478

{0,005 140,005 $99.3% 8 96.4% % 97.67 % (0.005 1
H ] t H H H] 3
! 1 9.9% 19957 39e.BE 3 H

0B958047¢ 0BY3B047¢ 0BTSB047+ 0BYSBO47S 0BYSBOATS 089580478

€0.005 ¢ 0,005 % 99,31 % 96.47 3 97.41 10,005 8
1 t L 4 % 6
' ] ] t ] L

089580478 089580478 0B8958047¢ 089580478 087580478 089380478

{0,005 # 0,31 #1011 31020 3 98.81 %40.005 3
t t 102 19.8 $9.2 ¢ ' 7
1032 1 1 L L L

08958047 0BY5E0478 0875BOATS 087580478 0BI38047¢ 0BIIBO4TS

0,005 & <0,005 3 1012 3 90.81 ¢ 1151 % €0.005 8
t H t ) S 1 ! 8
3 ] t L 1 ]

089580473 089580473 0B9S5BO47t 0BY58047% 0B95B0478 0BISB0ATS

CISDIC CIS-12-DICHLOROETHYLENE TOL-D8 TOLUENE-DE
BFB BROMDFLUOROBENZENE TRCLME  TRICHLOROFLUOROMETHANE



TR X2RXLT88223 ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET

(SHEET

10 OF 10 ) ssassassessnssns

J0B DESCRIFTION: $NIROP - CMAWA NIROPODOOOOO00O  HCL J0B FILE:99104
REPORT DATE: 1! May 88 RECEIPT DATE:10 FEE 88 EST. COMP. DATE:01 for 3
COLUMK.... 37 38 9 10 4 £
- ANALYSIS.. 183 164 145 146 167 168
B : DENOTES PPg PPM....... T-XYL  CISDIC  TOL-DB  (2ED4  BFB TRCLME
LAB 1D PROECT ID ROW
0112 SFC CONC  €0.005 8 <0.005 & 103X 8 1091 & 1842 8 {0.005 ¢
WL - 8 1 : : s ' C
WAL 3 s : $ t s
01D 089580478 0B95B0474 0B95BOATS 089580473 08950478 089580478
99113 STORM SEWER CONC  ¢0.005 <0005 & 1012 89227 199,00 1 <0.005 8
QUTFALL-NORTH TREC 3 : s : : s 1
DUPL t t : t t :
DID  0B9SB047¢ 0B9SE0A7H 798BOATS 089580473 0B9SB0478 0B9SE04TE
99144 STORM SEWER CONC  40.005 ®<0.005 ¢ 1001 3 79.842 3101 ¢ <0.005 $
QUTFALL-5QUTH TREC s 1 1 s : 3 1
DUPL s : 1 S '
DID 089580473 0B9SB047¢ 0BISHOATS 0BUSBOATS 089580478 0B95B0478
99115 QA TRIP BLANK 47  CONC  €0.005 # <0.005 & JO4Y £ 97.81 8 {1S1 ¢ 0.005 $
YREC : ' t t s : 12
DUPL s ' s s : ’
OID 089580473 089580474 0B95BOATE 089580478 0B95B047¢ 089580478
T-IYL  TOTAL XYLENES CISDIC CIS-12-DICHLORDETHYLENE TOL-D8  TOLUENE-DE
1264 12-DICHLORDETHANE-D4 BFE  BROMDFLUDROBENZENE TRCLNE  TRICHLOROFLUORONETHANE



$2ta308228888s ENVIRONMENTAL LABORATDRY ANALYTICAL LABORATORY SROUF DATA REPORTING 3HEET

JOB DESCRIFTION:NIROP - OMAHA

REPORT D

ATE1L] May BB

E 1 DENDTER 5

T

69129

99134

99437

99138

59139

§9140

99141

99142

*ROECT 1D

3

130

SELENIUN
HANGANESE

CLUK....
ANALYSIS..
PPHL s

caNe
%REC
UPL
a1

CONC
4REC
DupL
i

CONC
%REC
DuPL
01D

CONC
IREC
DupL
010

CONC
IRED
DUFL
010

CONC
REC
DUPL
o

CONC
IREC
DupL
o

CONC
IREC
DupL
a1

NIRGPSGOGO0000C
RECEIPT DATE:1l FEB BB
1 2 3 4
2 3 i7 3
E N Ba N

0.00F 30129 10,236 1073 13
97.59999% 9.2 $ 98,4 % 102 t
.00 10022 30,260 20730 1
013080773 512080608 312080501 512080471
HBA AUTH

{0.005 % 0.097 #0.020 0500 1@
1 ' t t

1 H H L
013080778 312080608 312080508 51208047t
HEA AUTH

0,005 0,762 10.089 (.04 8
t ! ' t

H ] H t
01308077¢ $120B060% 312080303 512080473
HGA AUTH

0,005 & 0.783 3 0.107 10,360 1
3 t ' H

' t L !
013080778 512080608 512080508 512080473
HEA AUTH

0,005 10,129 10.076 % 2.31
$ H '
: 1 H
013080778 5120B040¢ 512080508 512080478
HEA AUTH

L
H
1

{0,005 $0.708 30.080 340.9% 8
1 t L t

t $ 1 1
013080773 512080608 51208050% 512080474
' HBA AUTH

0,005 0,110 $0.090 30.298 3
! L ] '

! ! ¢ 1
01308077¢ 512080608 512080508 512080478
HGA AUTH

0,005 40,822 3 0.09% 0.8
s s t '
3 ) L L
0£308077¢ 512080608 512080508 512080473
HeA AUTH

N UINC

BA

{SHEET

BARIUN

JOB FILE;99LI5
EST. COMP. DATE:29 Mar 38

23

TOF 20 Bhasaaslzeneser

(28]

o



$322X88223530883 ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY BROUP DATA Reruniin? RHEET

0B DESCRIFTION:NIROP - OMAHA
REFORT DATE:1{ May 88

COLUMN....
- ANALYSIS..
B : DENGTEE PPE PPH...uas
LAB 1T FROJEST 1D
99143 218 CONE
iRzl
DUPL
012

99144 OC FIELD BLANK 43  COKC
IREC
BupL

a2

St SELENIUM
L1 MANBANESE

HIROPUO00000000  HNDJ
RECEIPT DATE:1! FEB 88

1 2 3
12 13 17 23
SE N B4 M

<0.005 % 0.033 %0233 10.987 1
56 - 1106 t 10t ' 103 !
0.00F $0.032 20256 30.99% 3
013080778 512080608 312080503 512080473
HEA AUTH

0.003 ¢ 0,930 8 €0.005 % <0.030 ?
' L4 L] ]
s H 1 4
0£30B077¢ 512080608 312080303 $1208047%
HEA AUTH

N IINC BA

TOHEET 2 OF I} txsssastesssss

JOB FILE:99135
EST. COMP. DATE:29 Mar BB

1

ROR

-r3



TERRIRILLSELLLHS ENVIRONMENTAL LABORATURY ~’LYTTRAL LABORATORY BROUP DATA REPORTING SHEET (SHEET 1 OF 10 ; 1BRtsssssesssiss

JOB DESCRIPTION:ANIROP - OMAHA NIROP0OC0000000  HCL JGB FiLE:99124
REPORT DATE:11 May B8 RECEIPT DATE:1l FEB 88 EST. COMP, DATE:0: hor EB
COLUMN.... ! 2 I 4 5 & 7 3 3

- ANALYSIS.. 72 I 74 73 76 77 78 79 8¢

B 1 DENDTES PRE 23, TN CLNE BRME vIgL CLET MECL DCLETE  11DCE +0ICLE  CHCLI

LAR 12 PROJECT 1D Bh]

LA TR B CONC 6,010 1 40,010 ¢ <0.01C 1 <0.0L0 8 0.004] % <0.005 % <0.005 3 <G.005 ¢ <G.005 4
AREC : ! ! L ? H s t ! !
DUPL Tt t L H ' L 3 H H

0Id  0BY3BO49% 0B95B049% 0BISBOATL 0BY5B049S 0BP5BO49S 08958049 0B95BO4IE (89580458 089520498

eizy Il CONC  €0.016 1 <0.010 % <0.010 % <0.010 8 <0.005 ¥ 0.0030 3 0.00B9 3 <0.005 1 <0,00% %
IREC s L t % H ' ' ! 3
DUPL ! t L H ] ] 140,005 1 1
DID 089520498 0BISB049¢ 0BISBO49E 087580498 0B95B0493 089580478 0895047t 0BFIB0498 DBIIR049S

2

99126 3D CONC  <0.010 % <0.010 ¢ <0.010 3 €0.010 1 <0.005 & <0.005 1 <0.005 8 <0,005 3 <0,005 1
4REC ! 1 t t 1 t t ! !
DUPL  ¢€0.010 & <0.0L0 ¢ <0.010 % <0.010 3 <0.005 ¥ €0.005 ¢ <0.005 % 40,005 % ¢0,005 3
0ID  0B9580498 0B93B049% 0BY5B0498 0BIIBO49 0B75BO45S 0BIIBO4IE 0BTIB0498 0BY5BO4TS 0B95BOASE

(2]

99127 8 ' CONC  €0.010 ¢ <0.010 3 €0.010 % <0.010 % 0.10 ¢ €0.005 8 <0.005 &% <0,005 1t €0.005 3
1REC L4 t L 1 t t L 1 t 4
DUPL $ L t t $ $ ' $ H

0ID  0B93B049% 08958049% 0BYSB0498 089580498 08938049% 0BI5B049¢ 08I5B0493 0B95BO493 08956049s

99128 7S CONC  <0.010 % <0.000 3 <0.010 % <0.010 ¢ 0.036 % €0.005 % <0.005 % {0.005 % <0.003 3
IREC ' ¥ H ' ' -t H t LI
DupL : L H ] L t ] L4 t

0ID 089580493 089580498 08938047t 0BI5B0ATS 0B93B049S 0B9SBOATL 0BTIB049% 0875B049% 0BI5B049%

%129 125 CONC  <0.010 8 0,010 3 ¢0.010 3<0.000 ¥ 0.043 ¥ <0.005 8 €0.005 ¥ <0.005 ¥ <0.005
TREL ' : s t ' : ' 3 ' &
DUPL ' 1 t ' ! 1 3 1 !

01D 089580491 089580493 08958049 0B95B049t 0BY5B0498 0BISB049% 0B95B049S 089580493 089580493

9ei3¢ 13D CONC  <0.010 % <0,010 3 <0.010 ¢ <0.010 $ <0.005 3 <0.005 % <0.005 3 0.005 ¥ <0.005 3
IREC ! ' t $ ] ] ] ] 7
DuPL ! 1 ' L 1 1 ! 1 L}

01D 089580498 0B9SBO49S 089580498 0B95B049% 089580493 082580493 0B95B049S 08758047¢ 0BIIE049%

99131 208 CONC  <0.010 8 <0.010 ¢ <0.010 3 <0,010 8 <0.005 # <0.005 3 <0.005 3 <0.003 3 <0.005 %
1REC 1 t H 1 t $ t $ 1 3
DUPL t L ] t ! ! L H L
910 08958049 089580498 08958049% 0BISBO49E 089580498 089580498 0875B04TS 089580478 089380498

CL¥E  CHLOROMETHANE BRME  BROMOMETHANE VICL  VINYL CHLORIDE

ILET CALOROETHANE MECL  METHYLENE CHLORIDE DCLETE 1 i-DICHLOROETHENE

i1DCE 1 1-DICHLORDETHANE +DICLE TRANS-1 2-DICHLOROETHENE CHCLZ  CHLOROFORM



SEIREBe s fterrr SNUTRONNENTAL LABORATORY ANALYTICAL LABGRATORY GRCUF DATA REFORTING SHEET (SHEZT - OF i) ssesssyssssssese

234t

TTIow

99134

Tie"

CLET
3 hin3

w‘
o
m
T
tll

A IFT JN ”h? JF - GMAHA

COLUMN. ...
ANALYSIS. .
23, PR

CONC
REC
2UPL
2ip

CONC
iREC
bueL
0D

CORC
%REC
DUPL
ol

=1

NIROPIOOG300000  HCL 30F FILE:SS124
RECEIPT DATE:1! FEF 28 EST. CONP. DATE:0f pr 33
i 2 3 4 5 5 ; 8 °
n P 74 7 7 7 7 7 g
CLNE  BRME YICL  CLET  MECL  BCLETE  GIDCE  #DICLE  ZHoLT
A G
L0063 4010 8 0,010 B ¢0.000 80,005 ®S0.005 f 0,004 F (6,005 f 0,005 8
t ' t 1 1 t t t t ¢
: 1 1 1 1 1 1 1 1
0895£049¢ 089580498 DB93R0A98 0BISBOATE 0BISBOATE 0BISBNATE 0895BO4TH 0B9SBO4TH 1895B43
0,010 % <0,000 3 <C.0L0 3 0,010 8 <0.005 % {0,005 ¢ {6,005 % <G.005 % L.S 1
1 t s x 1 1 t s 1 i
1 1 3 1 $ t t : 1

(89550491 0BF58049% 0BI3B0498 08958049% 0BI5B049% 089580498 089580431 0BITBO4TL (BISBOATL

0,010 ¥ <0010 ¢ <0.010 3 <0,010 ¥ .02 # <0.005 ¥ 0,008 3 <C.005 ¥ <0.005 3

t ! $ t t t ! L LIRS
1 1 H 1 ! ! 1 ! !
059580491 939580491 089380498 0895B049% 0B95804%8 (0BY5B049% 08958049 (BF5B0493 0B95B04TS
BRME  BROMCMETHANE VICL  VINYL CHLORIDE
XL METHYLENE CHLORIDE DCLETE | {-DICHLORGETHENE

+DICLE TRANS-1 2-DICHLOROETHENE CHCLZ  CHLORDFORM



SIREETRRETILLLNL DNVIRONMENTAL LABORATORY ANALYTICAL _ABDRATORY BRCUF DATA REFORTING SHEET (SHEET I GF 10 ) t3estrssstssisss

COLUMK....
ANALYSIS..

01ne b i

-n

99127 4D

[2 R 11 An
9525 123

99121

"3
>
2

122CE | Z-DICHLOROETHANE
BRILIM BROMODIZHLORDMETHANE
TCE TRICHLOROETHENE

-----

CONC
iREC
DUPL
i

CONC
%REC
DupL
012

ZONC
TREC
DUPL
an

CONC
AREC
DUPL
o

CONC
REC
DuPL
oI

CONC
IREC
DUPL
a1

CONC
IREC
DupL
oI

NIRDFGOGO000000  HCL J0B FILE:59124

RECEIPT DATE:1l FEE 88 EST. COMP. DATE:C. Apr 38
9 il 12 {2 i4 13 16 i7 i3
8l 82 g &4 83 86 87 88 &S
1Z0CE 1T CEL 4 BRCL2M  DISLPR  +[LPRE  TCE DBRCLY  ITL®R:

L0 AG0E 1 00000 8 <0008 1 0,903 £ <0.005 B 0,005 & <G.005 B 0,005 ¢
: t 4 $ H 1 1 L ' 1

H t H ] 4 4 ¢ H H
0E9320498 08I3B049¢ 089360493 (089580413 0BISBO49E 089380498 0BFIB0498 0BT380491 (89580498

6,005 ¢ 20,005 % <0.005 3 <G.0C3 ¥ {0.005 ¢ <0.005 1t 2.7 P C.000 % <0008 %
s t H 1 t t % b 1
3 L 1 ! L 127 3 3 H
089380491 (835B049% 08938049 08958041% 0BITBOAIS 0BI5B049% 08958047 (0BTIBOATE 289580491

{0,008 8 €0.005 20,005 % <0.005 & <0.005 3 <0,005 3% 0.0080 % {0,005 % <0.005 ¢

$ t ! 1 L H ] 4 !
<0.005 .2 <0.005 1 {6,003 ¥ <0.003 ¥ {0,005 3 <0.005 % 0.,0076 ¢ <G,005 ¥ 0,005 3
089380498 089580498 08958049 0BI5B041¢ 0BYIB049s 08380491 08958049% 0B93B0ATE 0BISBOLGE

<0.005 3 <6.005 ¥ €0.005 3 <0.005 % <0.005 ¥ <0,005 8 0.0020 ¥ 0,005 3 <0.005 8
: s t t ' t t 3 t
3 . ' : s $ : s :
089580498 0BT38049¢ 0BYSBO49¢ 0BYSBO41S 0BI5BOSS 0BISBOA9S 0B9SEOA9S 0B95B049H 08958494

0,005 10,0030 % <0.005 3 <0.003 % {0.005 %<0.005 % 0,086 % {0,003 % (0,005 @
} t L 3 H H L H t
1 t 1 H L 20,066 8 ! 1
0B5E8049¢ 089380498 089580491 087580418 0B95B049% 08938049% 0BI5B0O49% (089580491 089580493

0.005 % £0.005 & <0.005 & <0,005 % <0.005 3 <0.005 % <0.005 % <0.005 % <0.005 1
L $ 1 t H H 3 1 1
3 H 1 H 1 L} | ! H
089580493 089580493 0BIS5B0498 089580418 0BI5B0498 0B95B0493 089580498 089580471 089580493

0,005 & €0,005 3 <0.005 % 40,005 $ {0,005 % ¢0.005 ¥ <0.005 ¥ <0.005 ¥ <0.005 ¢
t ¢ 1 t L L 1 ! $
L H 1 ! t ] ] L '
089580498 085580498 08758049% 0BY38041% 0B95B049% 08950498 0BIIBOATE 0BITBO4TL 0BTIIB0498

0,005 1 €0.005 % <0.005 ¥ <0.005 ¥ <0.005 3 <0.005 3 {0.005 % <0.005 3 <0.005 13
H t L ] t t L ] 4
H L ' L H ! 1 ] b
0BI52049¢ 0BI5B049¢ 0B9SBOATE 0B95BO41S 0B95B049% 0BTSEOA9E 0BFSBO4SS (BTSBOAIE 0BISBO4N!
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