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1. ItmlODUcnON

1.1 Project Description and Baekground

RMT, Inc., (RMT) was retained by the Omaha District of the u.s.

Army Corps of Engineers (USACE) in June 1986 to conduct the Remedial

Investigation/Feasibility Study (RI/FS) for the Naval Industrial Reserve

Ordnance Plant (NIROP) located in Fridley, Minnesota. This project is

conducted under the Navy Installation Restoration Program (IRP), under

Contract No. DACA45-86-C-001S.

The NIROP is a government-owned, contractor-operated facility. The

plant is operated by the Northern Ordnance Division of FMC

Corporation. The NIROP manufactures advanced naval weapons systems.

The plant is located in the northern portion of the Minneapolis/St.

Paul, Minnesota metropolitan area within the city limits of Fridley,

Minnesota (Figure 1-1). It is situated approximately one-half mile east

of the Mississippi River and less than one mile south of Interstate

694. The facility 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 adjacent

manufacturing facilities.

In previous years, the storage yard in the northern quarter of the

site had been used for the disposal of drummed waste by burial in 8- to

10-foot-deep trenches or in pits. The materials disposed were thought

to include waste oil, plating sl~dge, paint sludge, cleaning solvents,

and degreasing solvents, which may have contained hazardous substances

1332.52 139:RTA:frid0818 1-1
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such as qyani4e F trichloroethylene (TCE), methyl ethyl ketone (MEK), and

1,1,1-trichloroethane (&MI, 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. Initial remedial action in the north

storage yard area began in November 1983. Nine areas were excavated,

and 43 drums and approximately 1,200 cubic yards of soil were removed.

The majority of the drums contained inert solids; others contained PCB

wastes, flammable solids, base solids, and inert liquids; and some were

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. Two trenches showed

total VOCs above one part per million. No further testing was done at

that time. The trenches were backfilled with clean fill, and removal

activities were completed in March 1984. H9wever, ground water VOC

contaminant concentrations have remained above desirable levels despite

the excavation and removal of drums and soil from the trenches.

Seven (7) additional on-site monitoring wells were installed by the

USACE in May and June 1985, and installation of twelve (12) off-site

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

purpose of these wells was to provide 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 l39:RTA:frid08l8 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 aq~ifer 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 conducud 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 st~rm sewer
outfalls.

Five-day, time~serie8 analysis of ICE conc~ntrations in ground
water near production well AT-1.

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

1332.52 139:RTA:frid0818 1-4



Additional ground water monitoring wells were installed to

supplement existing information on hydrogeology and to 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 ior

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 significant off-site source of contamination was impacting the

NIROP. Bench-scale tests were conducted to determine whether the

chemical 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 field

activities conducted by RMT at the NIROP from November 1987 through

February 1988. These other two QCSRs are as follows:

A-E Qual! ty 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
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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.

1332.52 139:RTA:frid0818 1-7



2. FINDINGS AID CORCLUSIONS

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.

1332.52 139:RTA:frid0818 2-1
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3. UCOMHERDATIOHS.

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 conditions. Drilling

delays should be anticipated and incorporated into the overall schedule.

If future investigative work is planned, the Scope of Services

should include provisions to familiarize drill crews with drilling

specifications, including the A-E Quality Control 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.

1332.52 139:RTA:frid0818 3-1



4. WELL IRSTALLAnOB

4.1 Planned Procedures

Eighteen (I8) wells were installed by RMT at the NIROP between

December 1987 and February 1988. Well construction details as

e.

originally outlined in the A-E QCP (RMT, 1988a) are shown in T.:ble 4-

1. Well locations are shown on Figure 4-1. Of the 18 wells, 5 were

water table wells (S-suffix), 5 were intermediate-depth piezometers (1-

suffiX), 5 were deep piezometers (D-suffix), 1 was a bedrock piezometer

(PC-suffiX), and 2 were production wells (AX-suffix), which also

function as monitoring wells.

Well installation procedures included the following activities:

Setting up a decontamination zone and decontaminating
equipment and materials.

Drilling and well construction.

Split-spoon soil sampling.

Plumbness and alignment tests.

Well development.

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 22-8 could not be installed off-site, upgradient of well
AT-1, as originally planned (RKT, 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. Instead,
this well was installed on-site, upgradient of well AT-I, as
shown on Figure 4-1.

1332.52 139:RTA:frid0818 4-1
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TABLE 4-1
CONSTRUCTION DATA FOR PLANNED HONITO~ING 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) ...ilil ..JllL (in) Samples (ft) (ft)

E 2l-S 35 15 20 2 0 17 10

I 22-S 35 15 20 2 0 17 10

J 23-S 35 15 20 2 0-35 17 10

H 24-S 35 15 20 2 0 17 10

0 25-S 35 15 20 2 0 17 10

C I-I 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 .!!! 50 2 ..Q. 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-D 130 130 10 120 3 3-130 12 UO

P 13-D 130 130 10 120 3 0-130 12 110

H 14-D 100 100 .!!! J.Q. 3 30-100 .!! 80

Subtotal 620 50 570 525 60 520

A 5-PC 200 130 ** 180 4 200' s 12" hole w/8" casing
to brj 4" casing to P.C., 20'

'* S - water table *'* open hole open holej cont. core from top
I s intermediate depth of rockj 5' sample intervals in
D • deep overburden.

PC = bedrock
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...

Water rotary drilling with SW casing (RMT, 1988a) was not used
by the drilling subcontractor for the followrhg 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
bentoni te 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-lb. 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 limits were not determined for soil 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 •

1332.52 139:RTA:frid0818 4-4
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4.2 Quality Control Activities

The following quality control activities were conducted during

drilling and well construction:

USACE specifications and the A-E QCP (RMI, 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 KRD 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 I!plementatiou Proble.. aDd Correcti" Actions

Problem

The drilling subcontractor (Layne­
Northwest) was not able to mobilize
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-

1332.52 139:RIA:frid0818

Corrective Action

No corrective action was
possible.

4-5



•

Problem

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, hydraulic, 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-S and 23-S,
originally planned for installation
on BNR property, and postponed
installation of well 23-5 until
just before the driller was
preparing to demobilize.

1332.52 139:RTA:frid0818

Corrective Action

Propana 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-S 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
AI-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 lens 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
lOO-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 l39: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 yield 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



Problem

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 I.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-l 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 receiving 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-I.
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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
inside 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 ~n to a sanitary sewer
manhole owned by the MWCC.
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Problem

Horizontal survey coordinates could
not be obtained for well 23-5
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

Corrective Action

No corrective action was
possible.

•
Eighteen (18) wells were installed by RMT between December 1987 and

February 1988. Well construction data for each well are presented 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 moni toring well unless a borehole log was already

available for a deeper well at that location, 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.

curves are shown in Appendix C.

Grain-size distribution

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 ElevationC Elevation Elevation Well Deptha

21-S 12-16-87 837.67 815.6 800.6 37.1

22-S 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-S 12-18-87 836.33 814.6 799.6 36.7"

25-S 12-21-87 835.31 813.3 798.3 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

10-0 2-2-88 834.77 741.1 731.1 103.7

11-0 2-10-88 837.52 714.6 704.6 132.9

12-0 1-22-88 837.79 714.9 704.9 132.9

13-0 2-8-88 835.77 743.3 733.3 102.5

14-0 1-20-88 837.92 753.3 745.3 99.6

5-PC 1-14-88 834.49 669.2b 641.7b 192.8

AT-l 12-10-87 838.53 793.3 773.3 67.2

AT-2 12-30-87 836.45 798.5 769.5 88.0

a From top of casing.
b Open hole.
C Elevations are tied to the previously existing well network (wells 1-0, 2-S, 3-S, 3-D, 6-S) with the exception of well

23-S. Well 23-8 elevation was tied to a City of Fridley benchmark~ All elevations are relative to MSL.
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TABLE 4-3
SUMMARY OF SOIL PHYSICAL ANALYSES

Percent
Natural

Borehole Location Sample No. Oepth Below Ground (ft) % Gravel % Sand % Silt % Clay Moisture

2-1 S-8 35 - 36.5 0 90 9 1 23.6
2-1 S-10 45 - 46.5 0 10 23 8 21.0
2-1 8-15 10 - 11.5 0 95 3 2 11.1

10-0 S-3 10 - 11.5 2 80 11 1 19.5
10-0 8-11 50 - 51.5 1 81 11 1 16.7
10-0 S-20 95 - 96.5 4 87 5 4 21.4

11-0 S-8 35 - 36.5 0 97 2 18.7
11-0 S-11 80 - 81.5 7 92 0 14.9
11-0 8-25 120 - 121.5 0 96 2 16.2

12-0 S-4 20 - 21.5 1 93 3 3 8.9
12-0 S-13 65 - 66.5 14 83 2 1 11.3
12-0 S-25 125 - 126.5 32 67 1 1 14.4

13-0 S-4 15 - 16.5 6 93 0 1 21.9
13-0 S-9 40 - 41.5 0 3 74 23 20.1
13-0 8-20 95 - 96.5 30 67 2 1 10.2

14-D S-2 35 - 36.5 0 95 3 2 20.9
14-0 8-4 45 - 46.5 0 18 9 13 16.5
14-0 8-12 85 - 86.5 0 98 2 1 17.7

23-S 8-6 10 - 11 1 96 0 2 4.2
23-S 8-9 20 - 21 6 91 2 1 11.8
23-8 8-13 30 - 31 0 99 0 1 15.1
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5. GROUND WATEi. LEVELS

5.1 Planned Proeedures

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 used to measure water levels,

thereby avoiding potential discrepancies with the use of multiple

measurement devices.

5.3 I.ple.entation Proble.s and Correetive Actioll8

Problem

Total depth of PC-5 could not be
measured with the water-level
indicator or plopper tape, a
measurement typically attempted
whenever water levels are measured.
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

Corrective Action

No corrective action was taken.
Total depth of the well was
accurately determined and
recorded during well construction
by the supervising geologist.

Ground water elevations are listed in Table 5-1 for 52 wells,

including production wells FMC-33, AT-I, 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 resul ts 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 MSt) (ft) (ft MSL)

1-5 837.14 24.08 813.06
I-I 835.28 21.94 813.34
I-D 836.75 23.40 813.35
I-PC 837.63 23.58 814.05
2-5 836.07 23.05 813.02
2-1 838.05 25.07 812.98
2-0 836.04 ·22.96 813.08e 2-PC 838.05 24.53 813.52
3-5 836.75 23.81 812.94
3-1 837.38 24.36 813.02
3-D 837.48 24.69 812.79
3-PC 839.21 25.47 813.74
4-5 837.45 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
6-5 835.73 23.49 812.24
6-0 835.69 28.94 806.75
7-5 835.97 22.93 813.04
7-D 835.63 32.11 803.52

e 8-5 835.76 22.77 812.99
8-D 834.02 28.38 805.64
9-5 836.68 23.66 813.02
9-D 834.30 33.35 800.95
10-5 835.89 23.43 812.46
10-0 834.77 21.39 813.38
11-5 835.89 29.28 806.61
11-D 837.52 24.32 813.20
12-5 838.51 25.52 812.99
12-0 837.79 24.48 813.31
13-5 834.59 21.59 813.00
13-D 835.77 22.57 813.20
14-5 835.99 23.00 812.99
14-D 837.92 25.19 812.73
15-5 834.83 21.74 813.09
16-5 837.26 24.21 813.05
17-5 835.75 26.92 808.83
18-5 834.08 28.56 805.52
19-5 834.56 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) (ft MSL)

20-S 837.62 24.91 812.71
21-S 837.67 24.43 813.24
22-S 837.76 29.80 812.96
23-S 847.11 33.84 813.27
24-5 836.33 24.12 812.21

e' 25-S 835.31 22.42 812.89
FMC-33 837.05 24.52* 837.05*
AT-l 838.53 25.70 812.83
AT-2 836.45 24.22 812.23

*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.

summarized as follows:

These are

All 52 monitoring wells, including production wells FMC-33 ,
AT-I, 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 likelihood 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 in 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 collection.
Sample filtration.
Sample container, preservative, and holding-time criteria.
Documentation and chain-of-custody procedures.
Sample shipment.
Sample analysis.

1332.52 139:RTA:frid0818 6-1



TABLE 6-1
CHEMICAL PARAMETERS ANALYZEDc IN GROUND WATER SAMPLES

Volatile Organic Compoundsa

Vinyl Chloride

Methylene Chloride

Trichlorofluoromethane

1,1 Dichloroethylene

1,1 Dichloroethane

Cis- and Trans- 1,2 dichloroethylene

Chloroform

1,1,1 Trichloroethane

Trichloroethylene

Benzene

Tetrachloroethylene

Toluene

Ethylbenzene

Xylene

Metalsb (Dissolved)

Barium

Selenium

Manganese

Zinc

aVOCs selected for analyses were based on the list of VOCs detected
to date as reported in the June 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.

bMetals 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 edition,
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 Heasure-ents

Battery checks and field calibrations were performed daily on each

instrument While in use in accordance with the A-E QCP (RHT, 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 addition, 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 control activities, since

quality assurance reports from the MRD lab are not available.

Laboratory reports received from the liES 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 list 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 blanks 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, resul ts were received

for only three of the five samples. Field blanks consist of sampler

rinsate and are intended to demonstrate the effectiveness of sampler

decontamination between sample collections. Table 6-3 summarizes

resul ts 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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TABLE 6-2
ANALYSIS OF TRIP BLANKSa FROM THE JANUARY-FEBRUARY 1988 SAMPLING ROUND

T RIP B LAN K NO.

~ __1_- __2__ __3__ __4__ __5__ __6__ __7__ __8__ __9__ __10__ __11_- __12__ __13__

Ben~ene <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

Chloroform <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

I,I-Dlchloroethane <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

I,I-Dlchloroethylene <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

C1s-I,2-Dlchloroethylene < 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

Trang-I,2-Dlchloroethylene <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

Ethylbenzene <0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <D.DDS < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005

Hethylene Chloride <0.005 <0.005 < 0.005 0.016 <0.005 0.067 <0.006 0.021 0.007 0.081 < 0.005 < 0.005 <0.005

Tetrachloroethylene < 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

Toluene < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.D05 <0.005 < O~OOS < 0.005 < 0.005 <0.005 <0.005 < 0.005

Trichloroethylene <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

1,1, I-Trichloroethane <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

Tdchlorof luorollethane <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

Vinyl Chloride <0.010 <0.010 <0.010 <0.010 < 0.010 <0.010 <0.010 < 0.010 <0.010 <0.010 < 0.010 <0.010 < 0.010

Xylene (Total) <0.005 < 0.005 < 0.005 < 0.005 < 0.005 < 0.005 <0.005 < 0.1/05 < 0.005 <0.005 <0.005 < 0.005 < 0.005

a VOCa only. Sample was generated by adding deionized water to an empty aample container in the laboratory, and transporting the seeled container to the field and back to the
laboratory for analy91s. Results are In ~/l.
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TABLE 6-3
ANALYSIS OF FIELD BLANKSa,c FROM THE

JANUARY - FEBRUARY 1988 SAMPLING ROUND

L.

eL

,

Constituent

Bariumb

Manganeseb

Seleniumb

Zincb

Benzene

Chloroform

1,1-Dichloroethane

1,1-Dichloroethylene

Cis~1,2-Dichloroethylene

Trans-l,2,Dichloroethylene

Ethylbenzene

Methylene Chloride

Tetrachloroethylene

Toluene

Trichloroethylene

l,l,l-Trichloroethane

Vinyl Chloride

Xylene (Total)

Field Blank
No. 3

< 0.005

< 0.030

< 0.005

< 0.030

< 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

< 0.005

Field Blank
No. 4

< 0.010

< 0.030

< 0.005

< 0.030

< 0.005

< 0.005

< 0.005

< 0.005

< 0.005

< 0.005

< 0.005

0.035

< 0.005

< 0.005

< 0.005

< 0.005

< 0.010

< 0.005

Field Blank
No.5

< 0.010

< 0.030

< 0.005

< 0.030

< 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

< 0.005

,
\ .

...

a Sampler rinsate. Results are in mg!l.

b Metals are dissolved, not total.

C Data 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 then 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 compared 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. In 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 limit of 28

percent, but this is not considered, significant. 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

£!ve (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.
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TABLE 6-4
LABORATORY PRECISIONa BASED ON

DUPLICATE SAMPLES FROM THE JANUARY - FEBRUARY 1988
SAMPLING ROUND

Constituent

Barium

Manganese

Selenium

Zinc

Benzene

No. of Rangeb of Historical
Precision Precision Mean Precision
Pairsc (% RSD) (% RSD) (% RSD)

5 1.1-6.7 3.5

5 0-5.7 1.7

1 1.8 1.8

5 0-18.6 4.3

Chloroform

1,1-Dichloroethane

l,l-Dichloroethylene

Cis-1,2-Dichloroethylene

Trans-1,2-Dichloroethylene

Ethylbenzene

Methylene Chloride

Tetrachloroethylene

Toluene

Trichloroethylene

1,1,1-Trichloroethane

Trichlorofluoromethane

Vinyl Chloride

Xylene (total)

1

2

1

3

1

28.3

4.0-13.7

o

8.6-33.7

14.0

28.3

8.9

o

21.4

14.0

9-28

9-28

9-28

9-28

9-28

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

b For Level III analytical levels based on SW-846 methods (USEPA, 1987a,
p. F-7).

L.

c Indicates the number of duplicate pairs collected in the field for which
quantifiable concentrations of the indicated constituents we.re detected in
both samples.
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TABLE 6-5
ACCURACy8 OF SURROGATE-SPIKED SAMPLES FROM THE

JANUARY - FE8RUARY 1988 SAMPLING ROUND

USEPA CLP
Range of Mean Accuracy Acceptance USEPA SW-846

No. of Accuracy Accuracy Range Criteriac Hisl~ric Accuracyd
Constituent Samplesb (% Recovery) (% Recovery) (% Recovery) , (% Recovery)

4-8romofluorobenzene 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

a

b

c

d

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.

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 Remedi~l Response Activities. SW-846 Method for volatile organic compounds
(USEPA. 1981a. p. F-7).
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Sample Splits

Samples from monitoring wells 4-1 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 I!plementation Proble-s and Corrective Actions

L

Problem

RMT originally planned to install
wells 22-8 and 23-5 off-site and
upgradient of the planned location
for pumping well AT-l. 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
obt~in access to BNR property for
installation of well 23-5 until
late January 1988.

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

QC field blank D2 was inadvertently
shipped to the MRD lab for analysis,
and analysis results could not be
retrieved in time for evaluation of
water quality data.

1332.52 139:RTA:frid0818

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 vae results for
22-S and 23-5. 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 receiving the
WES laboratory report on
May 6, 1988. Field activities
had concluded in mid-February.

No corrective action was
possible.

6-10



WELL 14-D

USACE-WESa MPCAb,d

Constituent

l,l-0ichloroethane

l,l-0ichloroethylene

Cis-I,2-dichloroethylene

Tetachloroethylene

Trans-l,2-dichloroethylene

Trichloroethylene

TABLE 6-6
SPLIT SAMPLE RESULTSc

WELL 4-1

USACE-WESa MPCAb •d

< 0.005 0.003

< 0.005 0.0034

0.092 0.21

< 0.005 0.0029

0.22 0.32

8.1 13.0 < 0.005 0.009

8 u.s. Army Corps of Engineers - Waterways Experiment Station.

b Minnesota Pollution Control Agency.

c Results are in mg/l.

d MPCA field blank contained 0.0027 mg/l methylene chloride.
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Problem

The initial lab report received from
the WES laboratory on May 6, 1988,
did not include results for
trichlorofluoromethane, which
hindered further data analysis until
a complete report was received on
May 12, 1988.

6.4 Data Presentation

6.4.1 MOnitoring Wells

Corrective Action

Following receipt of the initial
laboratory report, RMT contacted
the WES laboratory and requested
a copy of the complete report
that included results for
trichlorofluoromethane.

eo
All 52 monitoring wells shown on Figure 4-1 (including production

wells FMC-33, AT-I, 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 contained 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 Stora Sewer Saaples

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



•
TABLE 6-7

SUMMARY OF SAMPLING DATES AND WATER QUALITY IN-FIELD MEASUREMENTS

Well Sampling pH Temp. SEC @ 25"C
No. Date (S.U.) ~ (umho/em) Colora Turbidityb Odorb

I-S 2-07-88 7.1 14 610 None Yes Iron

I-I 2-10-88 7.5 9.5 1.050 None None None

I-D 2-09-88 7.6 10 710 None Slight None

I-PC 2-15-88 7.4 13 740 None None Sulfide

2-S 2-07-88 6.9 10 780 None Extreme Sour

2-1 2-09-88 7.1 11 1.020 None Extreme

2-D 2-09-88 7.3 9 920 None None None

2-PC 2-16-88 7.6 14 850 None None None

3-S 2-09-88 7.2 10 850 None Extreme Slight sulfide

3-1 2-10-88 7.2 9 920 None Extreme None

3-D 2-10-88 7.2 11 900 None None None

3-PC 2-16-88 7.4 11 900 None None None

4-8 1-27-88 7.5 10 480 None Moderate None

4-1 1-28-88 7.4 13 990 None None None

4-D 2-10-88 7.4 9 920 None None None

4-PC 2-16-88 7.5 15 720 None None None

5-8 1-26-88 6.9 11 1.150 None Extreme None

a Based on filtrate.

b Based on unfiltered portion.
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• •
TABLE 6-7 (CONTtD)

SUMMARY OF SAMPLING DATES AND WATER QUALITY IN-FIELD MEASUREMENTS

Well Sampling pH Temp. SEC @25°C
No. Date (S.U.) i:fL. (umho/em) Colora Turbidityb Odorb

5-1 1-26-88 6.9 11 1,220 None Extreme None

5-0 2-09-88 7.4 10 980 None None None

5-PC 2-09-88 7.4 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

7-5 2-10-88 6.9 10 1,040 None Extreme Sulfide

7-D 2-16-88 7.5 14 980 None None None

8-5 1-28-88 6.9 13 870 None Extreme None

8-0 2-17-88 7.5 13.5 860 None None Slight sulfur odor

9-S 1-27-88 7.1 13 990 None Extreme None

9-0 2-17-88 7.5 13.5 920 None None None

10-5 1-25-88 6.9 12 1,010 None Yes None

10-0 2-17-88 7.6 13 620 None Extreme Fuel oil-like

11-8 1-25-88 7.2 13 870 None Slight None

11-0 2-16-88 7.5 14.5 850 None None None

12-S 2-10-88 7.5 10 630 None None None

12-0 2-18-88 7.4 11 900 None None None

13-5 2-08-88 7.3 14 730 None None None

13-D 2-10-88 7.5 10 530 None Slight None

14-S 2-08-88 7.2 14 730 None Slight None

a Based on filtrate.
b Based on unfiltered portion.
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• •
TABLE 6-7 (CONTID)

SUMMARY OF SAMPLING DATES AND WATER QUALITY IN-FIELD MEASUREMENTS

Well Sampling pH Temp. SEC @25°C
No. Date (S.U.) .L.£L (umho/em) Colora Turbldltyb Odorb

14-0 1-28-88 7.4 14 1,040 None None None

15-5 2-08-88 7.0 15 960 None Slight None

16-S 2-11-88 7.2 10 780 None None None

17-S 1-26-88 6.9 12 1,130 None None None

18-5 1-26-88 7.2 11 1,150 None Slight None

19-5 2-11-88 7.3 8 570 None Extreme None

20-S 2-10-88 7.3 9 550 None Slight None

21-S 2-10-88 7.1 10 910 None None None

22-S 1-25-88 7.1 10 520 None Extreme None

23-S 2-17-88 7.5 14 550 None None None

24-8 1-25-88 7.2 13 1,240 None Yes None

25-8 1-27-88 7.2 12 570 None ~xtreme None

FMC-33 2-18-88 7.0 12.5 870 None None On-like

AT-l 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

a Based on filtrate.
b Based on unfiltered portion.
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TABLE 6'8

CONSTITUENTS ANALYZED JANUARY'FEBRUARY 1988

no.. Iftr.....' I I-S 11-0 II-I II-PC IH I 2-D 12-1 IHC 13-9 13-1 13'1 IHC :'·S 11·0 14-1 :Ire :5-1 !HC
···· __ ··········-···································1·········1·········1·········1···.·····1 ..·.....·1.··.·····1·········1·········1·········1·········1·········1·········1·········1·········:········-1··-·· _.:------
J.n-89II,I.I-lri[hlorD.lh.n, I.ml< 1.1151< 1.1151< UIlI< 1.1.51< ...151< UI5I( 1.1151< 1.1151< ...151< 1,1151< 1.1151< UUI( I.ml( '.ml- '.ml •• ~~ .. : I ,.".
J.n-OOII.Hi[hlorD.lh.n, I.ml< 1.1151< U.SI( I.ml( I.IISI( 1,1151( "'''I( I.ml( 1.1151( ...151 ....091( 1.1151< U151( '.ml( I.ml' '.115: '.If/ I' ._m
J.n-DB I 1.I·DI[Moro,lh,n, I.ml( I,IISI( "'lSI< 1.1151( 1,I1S1( 1,I1S1( "'''I( 1,1151< 1.1151( ...nlJ 1,1131< "'151( un I< un I( 1."5:< '.ml 1.111 I~ •. ,,~ I
lIn·BB llariul. Oho. U~ I "'111 1.1561 I.ml '.IIBI 1,1011 I.ml I.I~ I I.ml 1.1691 '.12 • '.151 un! '.1111 1.15: UPBI '.IHI 1.19 I
J~n-99 I '.n,.n. I.ml( ...nl( I.ml( 1.1151< I.IISI( 1."51< ...151< 1.1151< ...nl( I.H51( 1.1151(. 1.I.51( 1.1151< 1.1151( I.ml( l.n51< '.ml' I."
hn·BB I Chlo'DIDII I.ml( 1.1151< I.ml( lollS 1< unl( UI5I( ....,I( ...151< Unl( ...151< ....51( 1.1151< ...151< '.ml( "'151( '.ml' '.ml l .... I
J.n·DDI Cio·I,2·OI[hIDrD.lh,I,.. 1.1151< I.IISI< ...nl( 1.I.51( ...151< ...1' I( '.II5I( ...ISI 1.311< ...151 l.ll( "'151( ...151( '.1151 1.111:( u.s: 1.111- I.m:
J.n-99 (th,lbrn"n, •.ml( '.1151< U.S I< ....SI( I.ml( ....51( I.H51( ...nl( 1.1151( ...151( I.IISI< ...15\( '.1151< '.ml( '.ml( I.m :~ '.m:' '.m·
hn'OO JlanqJn'lj,.lin. 1.7511 1.1191 1.1351 ..ml 1.1611 '.3121 1.521 1.1111 I.VIII ...111 '.511' 1.1111 ...191 •.161 I. ~19 I I.I1BI U~ I '.1111
J.n-88 ft,th,l.n,Chlorld, ( '.8151< '.II5IJ 1.1111< I.Inl( 1...,1< ...1511 "'151( ....51( ...151( ...nl( ",UI< 1."51( '.1151 I.II( I.m H '.115/' '.ml' ....11
J.n·OD 5,I.nlu., Dho. ( 1.1151( 1.1151( '.ml( I.ml( ....511 "'151< ...151< ...nl( UI5I( 1.1151< ",nl( "'151< 1.1151< unl( 1.115:( 1.1151' I.m :~ '.m:
J.n·OD ',lmhlorrlh.n, ( "'UI( U.S I< U151( 1.1.511 ""51< 1.1151( '.1I51( ...151( unl( 1-1151 1.1331 1.1.581< UUI< •.ml( I.ml< 1.111 : '-Ifl:' ,.m:
J.n·DD lolu... ( '.mll UI5I( Unl( 1.1I51C U.51< 1.1I51( '.1151< ...151< UI5I( 1.1151( ...151( ' ...,I( 1.115:( I.ml( U.51( ",.\1 ",mi' '.m:
J.n·89 10hll,I,nn ( ••ml( UISI( 1.1151< 1.1151< I.mll "'151< ...151( 1.1I51( ...nl< ....51( "'151( '.1151< U151( 1.1151< I.ml( I.m: ..,~! !. •.ml
J.n·pe lllnol,I·Di[hloro.lh.., ( UI5I( UUI< 1.1151< "'15 I( 1.1151< ...151< "'151< 1.1151< ...nl( ...nl( ...151< ...1511 '.1I51( 1,115: 1.22/< ....5/' UII/' '.m:
J.n·eD lrl[MorD,lh,n, ( Unl( '.ml( Unl( 1.1.51 1.151 I.IJII( ....51 1.111 1.411 '.1181 2.111 ...13 I '.111IJ '-'Ill 8.1:( U'I: 1.11' '.ml
Jln·BB lrlchiorofluDroOPlhon, ( Unl( ...151( UUII I.IIlI< ...151< ...151< ....51< ",nl< 1.1151< un I< UI5I( 1.1151( un I< "'"I( '.115:( '.m:( '.'~5 :t un 1
J••·DD Vi.yIChlorl't ( ' ••II( Uill UII< '.III( ...11< ...II( 1.111< ...11< ...II( ••111< Ull( '.III( '.111< l.tll( UI:( 1.'11 1 I.III( 1.111
J.n·BB 11.[, Din. 1 1.1521 l.b21 '.1291 l.1l1l '.UI '.5121 1.1291 1.1631 1.1311 1.1621 '.'971 1.6421 '.2311 '.18ll 1.1ll1 2.1?: '.IP1: U'I

<_eaRl not detected using detection U.1t shown; P means present but below det.,ctlon U.lt; J MAnl lnlufftcl,mt I118l1ple; J IleAns estillated value; B .eanll broken.



un 1< I.mll I.I'~ 1< I.II5IJ un 1< UIl' 1.1411< unl 1.'51 UI861l UIlI< '.llll< 1.1151< u.5ll 1.115: ' .•r5:' I.P!' '.m
1.1151< 1.1151< 1.1.51< 1.1151< '.1151< '.1151 1.1191< '.ml 1.1181< 1.81l1< '.1151< 1.1151< 1.1.51< '."51< t."~ f I.m:· 1.1.5 urs
1.I1l1< 1.1.51< 1.1.51< 1.1151< '.1151< I.IIlI< '.11511 1.1111< '.1151< '.1151< 1.1.51< 1.1.51< Ull:< 1.1I51l 1."51 ' .•Pl:' '.m ....,
1.111: 1.•78: 1.1111 1.1151 '.176 I 1.1181 1.1141 UIlI 1.1"1 1.1811 '.1971 1.1911 '.15tl UBI: 1.1141 UBI I.I~ I.m
I.ffSl< 1.1151< I.mll unll '.lI5ll I.IIlIC '.IIlI< 1.1151< 1.1"1< '.1151< UI5I( '.1151< 1.1151< 1.1151< 1.1151< '.1151' I.m '.m
1.1151< 1.1151< '.ml( 1.1151< '.115 I( 1.1151< 1.1151< 1.1151< 1.1I51( Ul5ll UI5ll UI5IC UI5I( 1.1151< I_m:( '."5:' U.5 '.115
un 1< 1.115 I 1.IlBll 1.'"Il 1.1I51l 1.1151 1.16' 1.1", 1.11 I '.lIlll 1.1151 I.IUIl 1.1151 1.1111 1.1I11( I.m:· '.115 UI,
1.1151< Ul5ll '.8151< 1.1151< 1.1151< 1.1151< 1.1151< 1.1151< 1.1151< 1.1151l 1.1I51l 1.1.51< 1.1l5ll 1.1851< I.BI'I( , ...~ 1~ '.m I.m
1.111 1.1951 I.ml U7: l.\tl 1.112' 1.811 1.411 1.113 I 1.1911 '.2561 I..BI I. lIB I I.UI 1.13BI I,m: l.l 1B 1.1)

< 1.1151< 1.115: 1.1J11< 1.1151 1.136 I< 1.1I51C 1.1151< 1.1151< 1."51( 1.1151< '.115 I 1.1181< 1.1151( U.51( 1.1.51 I,P4JI' '.m 1.15
< 1.lI5llUl5ll 1.1151< 1.1151< '.1151< I.IIlI( '.1I5,l 1.1151 1.181< '.1I51( '.115 Il '.1I51( 1.1851l 1.1151< I.BI~ 1< ' .•n :( 1.185 '.m
l 1.1151( 1.1151 1.I161l I.IUI( '.lI5ll UISI 1.1311< 1.1151 1.lIll I.I.,I( ...151 U111( 1.1151< '.mll 1.1111< ....5:' •.m I.m

,l I.mll I.In Il 1.1l5ll 1.1151< 1.1,,1< 1.1151( '.1151< unl( 1.1151< '.051< ...nl( I.I"IC 1.115 IC 1.1151( 1.'151< '.m I( UI5 '.m
I( I.ml( un I< 1.115 Il 1.1151< '.115 I( UI5I( un I( UUll 1.1151< ....5Il U.,I( U.,ll '.ID5I( '.8151< 1.1I51( '.115:' un ..m
Il '.1I51( 1.1151< 1.1"1< 1.1151< '.115 I< 1.1151< 1.115' 1.lI1ll 1.1151< 1.1151< t.l151( unll 1...5IC ...151< 1.B.51C '.m I' ....5 '.115
Il '.1151< 1.1151 I.J1I<'...921 '.166 I< 1.1151 6.11 lUI 1.321 '.15 I< '.115 I 1.13lJ 1.... 1 un I 1.331< 1.1I51( 8.m ....1
1< I.BI5I( 1.1I51l 1.1151< I.1I51l 1.1151< 1.1151< I.051( 1.115:< 1.1151( 1.1I51( '.II5Il 1.1l5ll 1.115 I< 1.1I51l 1.1115 1~ '."5:'. '.m '.1"
1< 1.lIll 1.111< 1.1I1( UII( '.111< '.11'( 1.111< 1.1,1< '.IIll '.11 Il 1.111< UIIl I.Illl '.llll .... l( '.tll< 1.11 '.11

1.4911 1.11' '.nel 1.3511 1.1291 1.8811 Unl '.4161 1.3391 1.181 '.515 I 1.1951 1.2B1I 1.1691 1.199: 1.7" : '.11 1.4]

In .f,·n·eP
PaJW 2

D.l. : 1"...I.r I 5-5 : ~-D : 6-5 16·D 17-5 17-D I B-S I B-D I 'oS I '-D III-D III-S : II-D 111-5 112·0 : 11·5 : I'-D ! ,,-~

.. _... ~ ~ -~~ --_. -.. p-- -P. _. - - ~--- -~- ---- - --- --- ---1--- ---_. -1---------1----· --. -1-------- -1---------1---------1---------1---------1---------:---------I--------~ t ----p--~ -: -- -- -- ~-p 1- _. -.-. -: . -- ~ _. ~ :---... -.- -. --.
J.n-RB II.I,I-Irhhlnro.lh.n.
J.n·BB I.t-Dichlo.o.lh.n.
J.nBB I,I-Dichl ••o.th.n.
Jiln·BB Pariu.,liu.
J,n-SO !I,nlfn,
Jin-BB thlo.olor.
Jan,BB ti,-I.l-U,hloro.lh,l.n.
J.n-BB !lhvn.n ..
J.n-BB ".n9.n DI ...
Jln-BB ",Ihyl,n, thl.rid.
Jan-BB Sfl,ni.o, D15,.
Jan-BB btr"hlorolh.n.
Jan-Be roJu,n,
J.n-RB 10hll,l.n••
Jln·BB l..n,t,l-Di,h1oto,lh.n.
J.n-BBllthhlo.o.lh,n.
Jill-BBI hichlorofluorol,thin,
Jan-8BI Vln,lthlorld.
J.n-BBlllnc,OI...

<Nean" not detected using detection 11I'it shown; P "eans present but below detection U.lt; I Ileana insufficient 88l1ple; J lIeans ''estillated value; 8 lleaRS broken..
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519'" SlOP"
CONSTInJEN1S ANALYZED JANUARY-FEBRUARY 1988 SIMIP SINIR

O"lrAll OUlrAll
o.t. I r .....I.r I 14-D I 14-5 I 15-5 I 16-5 I 11-5 I 11-5 I "-1 I ~I-S I 21-1 I ~~-I I ~3-1 I ~4-1 I ~5-1 I AH I Al-~ I r"~n I NOPl" I 50'11" I

------------------------------------------1---------1---------1---------1---------1---------1---------1---------1---------1---------1---------1---------1---------1---------1---------:---------1---------1----- ---I

J.. -88 1,1,l-Iri,hlo'o.lh... I ( I.'UI( I.'U I( ....5IJ ....II( I.t1'I( '.115 f( ...., I( 1.'15 I 1.1211 1.11111 I.II~:< 1.11' I( 1.1151 I.751( ....51( '."5 II '."51' , ..,51
J•• -88 I,I-'i'hlomlh... I ( 1_115 I( 1.115 I( 1.115 I( I.m I( '.1151< un I< Un I< ...., IJ , f( un I< '.1151< un I( I.tl51 1.1871( '.m I '.114 I, "'B~ I( ....' I
J•• -88 1,I-OI'hloro.lh... : ( I.ttl:< 1.115 I( 1.115 I( ...n I( •••., 1 1.1" I( ..." I( U., I( 15 I< '.'15 I< 1.115 I( ...15 I( ...15 I I.'~I I( '.115 I( I.m I( ..." I'. un I
J••·88 ,.,iuI,OI". 1.181 I 1.716 I I.ltl I 1.176 I '.16~ I '.118 I "'38 I ••,,' I '.m 1 1.123 I '.'7' I '.119 I u,~ I '.'871 I.m I un I '.II~: '.11' I
J•• -8D ' ••rr.. 1 < 1.115 I( 1.115 I( 1."5 I( 1.'15 I( ....5 I( '.115 f( '.115 I< 1.1" I( '.'15 I( 1.115 I( 1.'15 I( 1.115 I( '.115 I( 1.115 I( ....5 I' '."5 I' 5 I'. '.ft'
J•• -8D thlo,.fon I ( ....51( I.m:< ...n I< '.m I( '.H5 I< loin I< 1.1" I( '.m I< 1.115 f( lollS f( '.115 I( '.m l( ...15 I( '.tt5:< I.m 1< '.m I( ' I' ,m
J•• DD th-I,~-';,hloro.lh,l... 1 ( 1.115 I( 1.115 I( '.1I51( 1.115 1 '.'~6 I 2.1, f( I.H5 f( '.m II 1.114 I '.'49 f( I.m I 1.111<"'15 I I.~ I '.ttl2 I '.'4 II U'5 I' I.m
J••-8D m,lh••,... I ( ....51( ...n I( "',,1< 1.1" f( '."51< ..,15 I( " f( 1.1151< ...15 I( ...15 I( '.115 I< un 1< un IJ I.'" I( I.m:( '.m I' ....51' 1.1'5
J.088 "••'.0.....h.. 1.917 I '.728 I ~.3J I I '.m I I.I~ I , I '.119 I '.982 1 '.322 I '.143 I 1.71 1 '.5Z I 1.15 I 1..1 I 1.12 I I.m: ,.m
J.0-88 ".lh,l.o. thlorid. '.m l< I.m:< 1.115 IJ I l< '.115 I( 1.1" f( 1.1" f( I.tI' 1< 15 I< ....5 f( I.'" 1< 1.115 I< ...15 I< I.In:< '.115 I( '.m I ...26 II I.m
100-88 S.I.o;ul. 'i,,_ I ( un:< ...15 f( ...15 I< 1.1., I( ' ...51( 1.115 f( '.H' f( '.115 f( " f( I.H5 f( '.115 I( 15 I( 1."5 I( I.m I( ...n I( ...15:, UPS I< '.115
J••-88 I.t",hlonth... I ( '.115 l< I.m I( un IJ ....1 I 1.111 I( 1.11' I( ...., I( ...., I 31 I 1.141 l( I.'" I< 15 I( un I 1.31 J( I.m J( I.m 1< ,.,,~ I' ....~
J.n-9D 1 lolum I ( ...n I( I.'" I( 1.1" I< un I< '.H' l( ...15 I( '.H' I< I.H' I< n I< loin I< 1.11' I< '.'15 I( un, .... 74 I( un 1< '.115 l( 1."5 I' '.1P5
~.n-88 I lohl 1'1.... I ( '.m I< " I( I.II~ I< un I( , I< I.H' I( , I( , I( 1.11' I< un I< 1.115 I< un I( un 1 '.163 I< '.1" l< '.m 1< U'5 I( UPS
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These results were further analyzed during preparation of the RI

Addendum Report (RMT, 1988d).

6.4.3 TCE Tt.e-5eries Analysis

The TCE time-series pumping test at well AT-l 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 resul ts 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 if implementation

of certain remedial technologies was pursued.

To tes t the potential for calcium carbonate and iron 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. The 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 6-10.

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 supernatan~

.. 4 Aerated 1 minute, settled 10 minutes, filtered supernatant

5 Aerated 5 minutes, settled 10 minutes, unfiltered supernatant

6 Aerated 5 minutes, settled 10 minutes, filtered supernatant

7 Aerated 10 minutes, settled 10 minutes, unfiltered supernatant

8 Aerated 10 minutes, settled 10 minutes, filtered supernatant

9 Aerated 10 minutes, settled 60 minutes, unfiltered supernatant

10 Aerated 10 minutes, settled 60 minutes, filtered supernatant

1332.52 139:RTA:frid0818T
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TABLE 6-10
RESULTS OF BENCH-SCALE GROUND

WATER TREATABILITY TESTS

Test No. ~ 1. 4 2- .! 1.. ~ 1- .!Q.----
Aeration time, niinutes 0 0 5 5 10 10 10 10

Post-aeration settling
time, minutes 0 0 10 10 10 10 10 10 ~O 60

Post-settling filtration
Yes X X X X X
No X X X X X

pH - Initial 7.3 7.3 7.3 7.3 7.3 -
Post-aeration 7.8 8.3 8.4 8.4 -
Post-settling,
supernatant 7.8 8.3 8.5 8.3 -

Temperature, °c
Initial 14 14 14 14 14
Post-aeration 11.5 11.5 1.2 12
Post-settling,
supernatant 11.5 11.5 12 12

Specific conductance,
(umhos/em @temp.
noted above)

Initial 100 100 100 100 100 -
Post-aeration 100 95 9S 95 -
Post-settling,
supernatant 98 98 95 95

1332.52 139:RTA:frid0818T
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TABLE 6~10 (CONTID)
RESULTS OF BENCH-SCALE GROUND

WATER TREATABILITY TESTS

Test No. .! .! 1- 4 ~ ~ L J! .! ..!Q.

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

Total alkalinity @pH 4.5,
mg/l as CaCO]. 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 1.8 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 1074 1.74

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

1332.52 139:RTA:frid0818T
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A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP. Fridley. Hinnesota

RHT. Inc Project No 1332 Contract No DACA45-86-C-0015. Hod. No P00003

DATE: December 1, 1987

YEATHER.:

AUTHOR: Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

•

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

YORK 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 RMI and Layne to clear underground utilities in the vicinity of
well 9-8. Restaked wells 5-1, 14-0, 22-5. and AT-I based on the utility
information supplied by Tom Oman. Talked with Hel Vojvodich .of NAVPRO about
employee clearances for Layne and agreed to contact him by late morning 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 ANALYSIS PERFORMED;

None

PROBLEMS ENCOUNTEltED AND CORRECTIVE ACTIONS;

None

QUALITY CONTROL ACTIVITIES INITIATED'

None

Site Coordinator Signature: l'?i~A.~



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

RMT Inc. Project No. 1332 Contract No. PACA4S-86-C-OOlS Mod No P00003

DATE: 12-2-87

YEATHER:

AtITHOR; Ron Vaughn

Note: Attach Additional Sheets as Necessary

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

YORK PERFORMED'

Both hollow stem auger and cable-tool drilling rigs were decontaminated.
Cable-tool rig was set up at AT·l 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-l location in the drill hole and in the
breathing zone of drillers and myself.

FIELD ANALYSIS PERFORMED;

None.

PROBLEKS ENCOUNTERED AND CORRECTIVE ACTIONS;

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

OUALITY CONTROL ACTmTIES INITIATED'

None.

f'

Site Coordinator Signature:
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A-E DAILY QUALITY CONTROL REPORT (DQCR) ";:~.;

COE-NIROP, Fridley, Kinnesota
RMT Inc. Project No 1332 Contract No. DACA45-86-C-0015 Mod. No. PODDD)

DATE' December 3, 1987

YEATHER.:

AUTHOR; Catherine A. ,Kwiatkowski

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.

110RK PERFORMED:

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 l2-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.

SWUNG PERFORMED;

Split spoon 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 l2-D site. Yhen we
are through at the 12-D site Security Department will barricade the area we
need in order to drill l3-D.

OUALITY CONTROL ACTmTIES INITIATED·

None.

,:

Site Coordinator Signature:



A-E DAILY QUAUTY CONTROL REPORT- (DQCR)
COE-NIROP, Fridley, Kinnesota-

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

DATE: 12-4-87

W1EATHER.:

AUTHOR: Ron Vaughn

Note: Attach Additional Sheets as Necessary

I-

r'

r-

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.

lJORK 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 12-0 at the intervals specified up to a
depth of theiry feet.-'" Grab samples were taken at AT-l 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 12-0. 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.

OUALITY CONTROL ACTIVITIES INITIATED'

None.

Site Coordinator Signature £,UU¥



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

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

DATE: December 7, 1987

YEATHER:

AUTHOR: Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

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

YORK PERFORMED;

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 PERFORMED;

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

FIELD ANALysIS PERFORMED"

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 INITIATED'

None.

r-'

Site Coordinator Signature:



A-E DAILY QUALITY CONTROL REPORT (DQca)
COE-NIROP, Fridley, Hinnesota

RMT. Inc. Project No. 1332 Contract No. DACA45-86-C-001S. Mod. No. POOD03

DATE' December 8, 1987

lJEATHER'

AuTHoR' Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

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.

YORK PERFORMED'

Layne delivered samples taken from AT-l to Johnson Division for screen size
determination. The hollow stem auger crew at 12-0 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-l. The 3
inch pipe needed arrived on site today and the drilling crew unloaded it.

SAMPLING PERFORMED:

Background and periodic air monitoring was performed at drill site 12-0.
Split spoon samples were collected at 5 foot intervals at 12-0.

FIRLD ANALYSIS PERFORMED'

None.

PROBLEMS ENCOUNTERED AND CORRECIIVE ACTIONS;

Split spoon sampling at drill site l2-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.

OUALITY CONTROL ACTIVITIES INITIATED'

None.

Site Coordinator Signature:
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A-E DAILY QUALITY CONTROL REPORT (OQCR)
COI-NIROP, Fr1dloy, M1nnelota

~MT, 1"6; proA~at No, 1332 contract No. DACA4S-96-C-001S, Mod. No. POOOO~

QAI!:.. December ') I 1987 AUTHOR: Catherine A. Kwiatkowski

•
'--

WEATHER: Hote: Attach Additional Shoets a8 Necessary
High of thirty degrees F., clOUdy, no precipitation, winds out of the
northwest at about 10-15 mph.

WORK PERFORMED:
The crew on the cable tool ril steam clean the screen and the riser pipe to
be used for the construction of well AT-1. They also steaa cleaned the
hydraulic jack to be used to extract the pipe out or the ground at AT-1.
Plastic dropcloths were spread around the AT-1 borehole before placin: the
hyaraulic iack at AT-1. One at the Layne sployees 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 belins, The screen is placed at a depth or 43.S-63.5 feet and thE
place the sand pack. The crew on the hollow ste. IUler ric advance the hole
for 12-0 to a depth of as feet with split spoon sampling done at 5 foot
intervals.

SAMPLING PERFORMED:
Background and periodic air monitorinl ~ith the MHU is performed. Split
spoon sampling at 5 foot intervals at borehole 12-0 is done.

FIELD ANALYSIS PERFORMED:
None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:
The crew on the hollow stem auger ril had switched to a 3 inch split spoon
today but problems were encountered with it. They didn't have proper
catchers nor a check valve for it. So they constructed a cheek 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
as foot depth the hex shank drive cap on the auger broke due to excessive
torque. The drillers attempted to let another one either froll their shop 0;
from. local driller. They locate one by the end or the day and also requ~

to switch to sw casina. Both i teas ••y possibly be here by Monday.

QUALITY CONIROL ACTIVITIES INITIATEp:
None.

f· Site Coordinator Sicnaturo:



A-E DAILY QUALITY CONTR.OL REPORT (DQCR)
COE-NIROP, Fridley, Kinnesota

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

DATE: December 10, 1987

W"':.A.THER :

AUTHOR: Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

I ~

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

YORK PERFORMED'

The crew on the cable tool rig assemble a tremie pipe to be used for grouting
and begin constructing well AT-I. They completed constructing AT-l today and
began preparing to move the rig to the AT-2 site.
The SY 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 l2-D and steam cleans the rig and augers and sets up
on 3-1. They also steam clean the screen and riser pipe to be used for the
construction of well 3-1. REV established and set up the necessary work
zones around the hollow stem auger rig. The hollow stem auger rig crew
drills and constructs well 3-1.
The crew for the rotary rig to be used to drill the bedrock well (S-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 S-PC.

SAMPLING PERFORMED'

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

FIELD ANALYSIS PERFORMED:

None.

PROBLEMSENCOUNTEREP AND CORRECTIVE ACTIONS i

None.

OUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: f-e#y.,',.. (A. K.:f1~±"~



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

RMT, Inc Project No, 1332 Contract No. DACA45-86-C-0015. Hod. No. POOO03

DATE: December 11, 1987

YEATHER'

AUTHOR: Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

•

r .

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

YORK PERFORMED'

After completion of well AT-l the crew form the cable tool rig breaks down
and steam cleaned the rig and mobilize to drill site location AT-2. The crew
on the hollow stem auger rig steam elean the rig after the completion of well
3-1 and mobilized to drill site location 22-5. The erew on the hollow stem
auger rig drills and constructs well 22-5.

SAMPLING PERFORMED;

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

FIELD ANALysIS PERFORKEP;

None.

PROBLEMS ENCOUNTERED AND CORRECTIVE 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 ACTIVITIES INITIATED;

None.

Site Coordinator Signature Ce:u-...·11., A.~~



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

RMT Inc Project No. 1332 Contract No DACA45-86-C-OOl5 Mod No P00003

DATE: December 14, 1987

WEATHER •

AUTHOR: Catherine A. Kwiatkowski

Note: Attach Additional Sheets a~ Necessary

I·

f'

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

YORK 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 a 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.

SAKPL1NG PERFORKED;

Background and periodic air monitoring was performed throughout the day at
all three drill sites with the HNU. Samples were collected at 5-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 5-1. 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.

QUALITY CONTROL ActIVITIES INITIATED;

None.

Site Coordinator Signature~ A.~



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

RMT Inc Project No. 1332 Contract No DACA45-86-C-OOl5 Mod No P00003

DATE: December 15, 1987

YEATHER:

AUTHOR' Catherine A. Kwiatkowski

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.

YORK PERFORMED:

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 5-1 overnight. Cleaned out the hole to 45 feet. Had
to stop because of the heaving sand problems. Relocated the hollow stem
auger rig to 21-5. 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 ANALYSIS PERFORMED'

None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS'

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 5-1 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 CQNTROL ACTIVITIES INITIATED;

None.

Site Coordinator Signature~ A.KL~~



A- E DAIl.Y QUALITY CONTROL REPOR'I (DQCR)
COE-NIROP. Fridley. Minnesota

RMT Inc Project No, 1332 Contract No DACA45~86-C-0015, Mod No PDDDD3

DATE: 12-16-87

'WEATHER'

AUTHOR: Ron Vaughn

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.

YORK PERFORMED;

The appropriate work zone was delineated and set up at drill site 5-1. 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 21-5, then steam
cleaned augers and rig before relocating on drill site 5-1 and drilled sand
that heaved in 5·1 overnight. 5-1 was advanced to the final estimated depth
of 60 feet. They will construct the well tomorrow.

SAMPLING PERFORMED;

Background and periodic air monitoring was performed at drilling sites PC-S,
2l-S, and 5-1. Samples were collected during drilling at PC-So

FIElD ANALYSIS 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 INITIATED:

None.



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

RMT Inc Project No 1332 Contract No DA&A45-86-C-0015 Mod No. POOOO3

DATE: 12-17-87

YEATHER:

AUTHOR; Ron Vaughn

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 wellS-I. Cable tool crew
advanced to a depth of 60 feet. ~

SAMPLING PERFORMED;

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

FIELD ANALYSIS PERFORMED:

None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS-

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 5-1 was late to arrive at the plant.

OUALITY CONTROL ACTIVITIES INITIATED;

None.

Site Cootdinator Signature j?..dd~L



A-E DAlLY QUAUTY· CONTROL REPORT (DQCR)
COE-NIROP. Fridley. Minnesota

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

DATE: 12-18-87 AUTHOR: Ron Vaughn

YEATHER.; Note: Attach Additional Sheets as Necessary
High of twentyeight degrees F., sunny, winds out of the west at about 5-10
mph.

YORK PERFORMED'
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-l and 24-S.

FIELD ANALYSIS PERFORMED;
None.

PROBLEMS ENCOUNTERED AND CORREc.-rIVE ACTIONS;
Cement and grout pump often froze up however was easily thawed by use of a
propane torch.

QUALITY CONTROL ACTIVITIES INITIATED'
None.

Site Coordinator Signa-..: df:, ,,0"5; L



A-E. DAILY QUALITY CONTROL REPOR't (DQCR..)
COE-NIROP, Fridley, Kinnesota

RMT Inc Project No, 1132 Contract No DACA45-86-C-0015 Mod No. P00003

AlITHOR: Ron Vaughn

lJEATHER: Note: Attach Additional Sheets as Necessary
High of thirtythree degrees F., sunny, Tdnds out of the northwest at about 5­
10 mph.

YORK 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 SY casing however SY
casing could not be used therefore the rig. was changed back to hollow stem
augers. Hollow stem auger rig then moblized to 4-1 (in the Park) and drilled
to depth of 25 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-2,5-PC, and 4-1.

FIELD ANALYSIS PERFORKED'
None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS'
Mud rotary rig broke three fan blade belts, will try to locate a place which
will sell the belts tonight. Yhen 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 CQNTROL ACTIVITIES INITIATED;
None.

I.

Site Coordinator Signature:



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

RHT Inc Project No, 1332 Contract No: DACA45-86-C-0015Kod No POOOO3

DATE: 12-22-87

YEATHER.·

AUTHOR· Ron Vaughn

Note: Attach Additional Sheets as Necessary

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

YORK PERFORMED·

Hollow stem auger crew drilled to the estimated depth of 75 feet at 4-1, then
installed the well and grouted to the surface. Hollow stem auger crew deconed
at 4-1, 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, 4-1, and 25-S.

FIELD ANALYSIS PERFORMED·

None.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

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 INITIATED:

None.

Site Coordinator Signature:



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

RKT, Inc, Proieet No, 1332 Contract No DACA4S-86-C-001S Hod No P00003

DATE: 12-23-87

YEATHER:

AUTHOR; Ron Vaughn

Note: Attach Additional Sheets as Necessary

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

YORK PERFORMED·

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.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature:



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

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

~ December 28, 1987

\ffiATHER.:

AUTHOR' Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

I

(.

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

YORK 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 winch 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.

SAMPLING PERFORMED'

None.

FIELD ANALYSIS PERFORMED'

HNU readings for air quality were taken and recorded.

PROBLEMS ENCOUNTERED AND CORRECTIVE 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 pilot 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.



OUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: ~ A.~~



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

RMT Inc Project No. 1332 Contract No DACA45-86-C-~~5 Mod. No POOOO3

DATE: December 29, 1987

YEATHER:

AUTHOR: Catherine A. Kwiatkowski

Note: Aetach Additional Sheets as Necessary

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

YORK 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 l4-D to a
depth of 45 feet by the end of the day.
The cable tool rig crew began to pull back the easing 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 vac analysis was also sent.

FIELD ANALYSIS 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.

PROBLEKS ENCOUNTERED AND CORRECTIVE ACTIONS·

The cable tool rig crew experienced problems with the pump motor on the
hydraulic jack system used to pull the easing 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 ehe sand
inside the spoon. This method was also unsuccessful. We consulted 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 Signature: (?m~., A.~



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

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

DATE' December 30, 1987

\lEATHER'

AUTHOR' Catherine A. Kwiatkowski

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.

lftIORK 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 erew pull off 5-PC, clean up and head home.
The hollow stem auger erew eontinue to drill at 14-D.

SAMPLING PERFORMED'

None.·

FIELD ANALysIS PER.FOIOO:D·

Background and periodic HNU readings were taken for air quality.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

Heaving sands continue to be a problem at l4-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.

QUALITY CONTROL ACTIVITIES INITIATED;

None.

I·

Site Coordinator Signature:



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

RMT Inc Project No. 1332 Contract No. DACA4S-86-C-OOlS, Hod. No, P00003

DATE: January 4, 1988

llEATHER'

AUTHOR' Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

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

WORK PERFORMED:

The cable tool rig crew welded a cap onto well AT-2 and finished cleaning up
the drill site. The hollow stem auger rig crew mobilized to wellS-PC. They
steam cleaned the drill rod needed for the coring at S-PC. The crew placed
the rod in well s-pe 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 solutions are as follows: the rigs would
not start--vehicles that could be were plugged in, on others the oil pans
were heated, batteries charged and then jump started; tools were frozen and
they had to use a propane torch to heat them in order to get them to work;
the welder would not start so they heated the oil pan and then jump started
it; during setting of the rod in S-PC the threads were frozen from steam
cleaning and needed to be heated with a torch; the crisco used for threading
compound froze and needed to be heated in order to use it.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature~ A. "ftW.x;.,j,~



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP t Fridley', Hinnesota

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

DATE: January 11, 1988

'l.TEATHER:

AUTHOR' Catherine A. Kwiatkowski

Note: Attach Additi?nal Sheets as Necessary

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

'WORK PERFORMED;

The cable tool rig crew bailed the residual sand out of well AT-2. They then
mobilized to drill site l4-D and began steam cleaning the materials to be
used downhole.
The hollow stem auger crew continued to prepare for coring at wellS-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 3-1 was developed.

SAMPLING PERFORMED '

Samples from well 3-1 were collected for pH, conductivity, temperature, and
turbidity.

FIELD ANALYSIS PERFORMED'

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

The steam cleaner was not functioning properly and needed to be disassembled
and cleaned.
Coring at 5-PC was a problem because water was not passing through the
annular space because the adjustable clearance range between the annular
space around the drill bit was not adjusted properly.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

, .

Site Coordinator Signature:



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

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

DATE: January 12, 1988

lJEATHER.;

AUTHOR; Catherine A. Kwiatkowski

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.

YORK PERFORMED'

The hollow stem auger crew continued coring at wellS-PC. They cored an
additional 7 feet.
The cable tool rig crew advanced pipe to a depth of 50 feet.
~ell 2l-S was developed.

SAMPLING PERFORMED;

Samples from 2l-S were collected for pH, conductivity, temperature, and
turbidity measurements.

FIELD ANALYSIS PERFORMED:

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

Problems were encountered during the coring operations at wellS-PC. The
water ports on the core bit became clogged with a shale-type material. They
attempted to pullout 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: Ca tk e ':', A. ""'....,:r4m w L



A-E DAILY QUALITY CONTROL REPOR.T (DQCR)
COE-NIR.OP.· Fridley. Minnesota

RH'I' Inc Project No. 1332 Contract No DACA45-86-C-0015. Mod No, P00003

DATE: January 13. 1988

YEATHER.:

AUTHOR: Catherine A. Kwiatkowski

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.

YORK 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 l4-D to resume drilling at that
location. They advanced to a depth of 57 feet.
Individual well response tests were performed on wells ll-S, 10-S, 6-S. and
5-S.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole
l4-D

FIELD ANALYSIS PERFORMED'

Periodic HNU readings were taken and recorded throughout the day.

PROBLEKS ENCOUNTERED AND CORRECTIVE ACTIONS:

In attempting to develop wells it was discovered that in some of the 2-inch
wells there is some sort of internal seam in the black iron pipe.
Consequently there was not enough clearance for the submersible pump to fit
into the 2-inch wells. Layne notified their office to send a smaller
diameter pump to the site by overnight delivery.

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature:



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

RMT Inc Project No. 1332 Contract N~ DACA4S-86-C-OOlS Mod. No. P00003

DATE: January 14, 1988

\lEATHER:

AUTHOR: Catherine A. Kwiatkowski

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.

YORK PERFORMED·

The hollow stem auger crew pulled out the remaining core and pipe at well
5-PC. They mobilized to borehole I-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 I-I. They constructed the well and
began pulling the augers out.
The cable tool rig advanced the borehole at l4-D to a depth of 73 feet. They
also checked wells 3-1, 2l-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 24-5.
Well 24-5 was developed and individual well response tests were performed on
wells 6-D, 17-S, and l8-S.

SAMPLING PERFORMED:

Split spoon samples were collected at the specified intervals at borehole
l4-D. . '"'-
Samples were collected from well 24-S for pH, conductivity, temperature, and
turbidity measurments.

FIELD ANALYSIS PERFORMED:

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

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

OUALITY CONTROL ACTIVITIES INITIATED:

!

None.
Site Coordinator Signature ~,~« A. 1<wcatka· 1 L



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

RHT. Inc Project No. 1332 Contrast No. D4Ck45-86-C-0015 Mod No P00003'

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

,.

r"·

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 1-1 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 4-1. They continue drilling at l4-D and advance the borehole to
a depth of 85 feet by the end of the day.
Individual well response tests were performed on the following wells: 8-5,
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 4·1 for pH, conductivity, temperature, and
turbidity measurements.

FIELD ANALYSIS PERFORMED'

Background and periodic HNU readings were taken for air quality throughout
the day.
Field pH, conductivity, and temperature measurements were performed on the
water being discharged from well 4·1 until these measurements agreed to
within 10%. Visual observations of the water being discharged throughout
development were also made. After development was complete a sample was
collected for the determination of the nephelometric turbidity of the water
and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS'

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

QUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coordinator Signature: ~ A.1\wc.ectleewtJ:,



A-E DAILY QUALITY CONTROL REPOB.T (DQCR.)
COE-NIROP. Fridley. Kinnesota

RHT Inc Project No, 1332 Contract No DAcA45-86-C-0015. Kod. No, POOO03

DATE' January 18, 1988

WEATHER'

AUTHOR: Catherine A. Kwiatkowski

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.

YORK 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-! mobilized to drill site 12-0. 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
l4-D. They advanced to a depth of 93 feet by the end of the day.
Individual well response tests were performed on wells 4-PC and 24-5.

SAMPLING PERFORMED'

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

FIELD ANALYSIS PERFORMED:

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

None.

QUALITY CONTROL ACTIVITIES INITIATED;

None.

,

Site Coordinator Signature: ~t~ A.~



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

RMT. Inc. Project No, 1332 Contract No. PACA4S-86-C-0015, Mod. No P00003

~ January 19, 1988

RF,AIHERO

AUTHOR' Catherine A. Kwiatkowski

Note: Attaeh Additional Sheets as Necessary

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

\lORK PERFQRMEP:

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 14-0. The crew
also checked steam cleaned the pipe and pump used for development and the
alignment tool. They checked well 22·S for plumbness and alignment. The
pump was set in well 22-5 and was developed.
Cable tool rig-B advanced their hole to a depth of 95 feet by the end of day.

SAMPLING PERFOBKED:

Split spoon samples were taken at the specified intervals at boreholes 12-0
and 14·0.
Samples were collected from well 22-5 for pH, conductivity, temperature, and
turbidity measurements.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
che day.
Field pH, conductivity, and temperture measurements were performed on the
water being discharged from well 22·S until these measurements agreed to
within 10'. Visual observations of the water being discharged throughout
development were also made. After development was complete a sample was
collected for the determination of the nephelometric turbidity of the water
and for photographic purposes.

PROBLEMS ENCOUNTKRrn AND CORRECTIVE ACn0NS:

None.

OUALITY CONTROL ACTIVITIES INITIATED:

None.

Site Coodiuator Signature: Co~ A. tSt¢'c rlegw-.!L



A-E DAILY QUALITY CONTROL REPORt (bQcR)
COE-NIROP, Fridley. Kinriesota

RMT Inc. Project No. 1332 Contract No DACA4-5-86-C-OOlS. Kod. No P00003

DATE' January 20, 1988

~THER;

AUTHOR' Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

I'

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.

YORl{ PERFORMED;

Cable tool rig-A set the screen and riser pipe at well location 14-D and
began grouting. They ran out of cement and a small amount of grout will need
to be added tomorrow.
Cable tool rig-B advanced borehole l2-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
l2-D.

FIELD ANALYSIS PERFORMED '

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

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

QUALITY CONTROL ACTIVITIES INITIATED;

None.

Site Coordinator Signature&~A.~



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

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

DATE' January 21, 1988

YEATHER:

AlITHOR' Ron Vaughn

Note: Attach Additional Sheets as Necessary

,-

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

WORK PERFURMED:

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 5-1 and 25-S for plumbness
and alignment. The pump was set in wells 5-1 and 25-5 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 2-1.
Water samples were collected from wells 5-1 and 25-S for pH, conductivity,
temperature, and turbidity measurements.

FIELD ANALYSIS PERFORMED'

Background and periodic HNU readings were taken for air quality throughout
the day.
Field pH, conductivity, and temperature measurements were performed on the
water being discharged from wells 5-1 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.

QUALITY CONTROL ACTIVITIES INITIATED-

None



A-E DAILY QUALITY CONTROL REPOR.T (DQCR)
COE-NIROP. Fridley. Minnesota

RKT Ine Proieet No 1332 C0ntraet No DACA45-86-C-0015. Mod. No. POOOOJ

DATE: January 22, 1988

YEATHER.·

AUTHOR: Ron Vaughn

Note: Attaeh Additional Sheets as Neeessary

,"
I

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

YORK PERFORMED'

Cable tool rig-A drilled to about 12 feet at borehole 2-1. Cable tool rig-B
grouted well 12-D and installed the proteetive easing.

SAMPLING PERFORMED'

Split spoon samples were eollected at the specified intervals at borehole 2­
1.

FIELD ANALysIS PERFORMED' "

Background and periodic HNU readings were taken for air quality throughout
the day. Yater well baildowns were performed at wells 15-8, 22-8, and 25-8,

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

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

OUALITY CONTROL ACTIVITIES INITIATED;

None.



A~E DAILY QUALITY CONTROL REPORT (DQCR.)
COE~NIROP, Fridley, KiDnesota

RHT Inc. Project No 1332 . Contract No. DACA45~86-C.,.Q015 Mod No. P00003

DATE: January 25, 1988

WEATHER:

AlITHOR: Ron Vaughn

Note: At'tach Additional Sheets as Necessary

r

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

ilORK PERFORMED'

Cable tool rig-A repositioned their rig over borehole 2~I. They advanced to a
depth of 35 feet.
Cable tool rig-B loaded up their rig and mobilized to drill site la-D. They
advanced to a depth of 13 feet.

SAMPLING PERFORMED;

Split spoon samples were collected at the specified intervals at boreholes
10-0 and 2-1.
Ground water monitoring was performed at wells 10-S, Il-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 ENCOUNTERED AND CORRECTIVE ACTIONS;

Due to freezing temperatures ,~ost 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.

aUALITY CaNTROL ACTIVITIES INITIATED:

None.

Site Coordinator ;;""4/;/.~



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

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

DATE' January 26, 1988

tJEATHER·

AUTHOR' Ron Vaughn

Note: Attach Additional Sheets as Necessary

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

YORK fERFORMED·

Cable tool rig-A advanced to a depth of 6S feet.
Cable tool rig-B deconed additional materials for borehole 10-0 and advanced
to a depth of 32 feet.
RMT personnel installed 600 feet of nylon rope down a manhole at FMC and up a
manhole in the nearby city park.

. .

SAMPLING PERFORMED·

Split spoon samples were collected at the specified intervals at boreholes
2-1 and 10-0.
RMT personnel performed ground water sampling at wells 5~I. 5-5, 6-5, 17-5,
and 18-5.

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 LO%.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS:

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

QUALITY CONTRQL ACTIVITIES INITIATED'

None.



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

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

DATE: January 27, 1988

\lEATHER:

ATITHOR' Ron Vaughn

Note: Attach Additional Sheets as Necessary

e.

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

YORK 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 l4-D. They then
set pump and pipe down well 14-D. Cable tool rig-A also pulled developement
pump and pipe out of the well.
Cable tool rig-! 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-S.
A baildown test was performed at well 14-D.

SAMPLING PER.FORMEJ);

split spoon samples were taken at the specified depths at boreholes 2-1 and
10-D.
Samples were collected from well l4-D for pH, conductivity, temperature, and
turbidity measurements.
Ground water sampling was performed at wells 4-S, 6-D, 9-S, and 25-5.

FIELD ANALYSIS PERFORMED'

Background and periodic HNU readings were taken for air quality throughout
the day.
Field pH, conduccivity, 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 lOt.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS'

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.

QUALITY CONTROL ACTmTIES INITIATED'

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

Site Coordinator _£~~;.;:;LoC.:;:;.&...::;.~;.;."",,"~~,-'¥-=~---..;;;....;;;,. _



A- E DAILY QUALITY CONTROL REPORT (I)QCR)
COE-NIROP. Fridley. Kimlesota

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

DATE' January 28, 1988

WEATHER;

AUJliOR' Ron Vaughn

Note: Attach Additional Sheets as Necessary

f'

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

WORK PERFORm'

Cable tool rig-A grouted and installed the protective casing for well 2-1.
They cleaned up site and prepared the drill rig to mobilize to drill site
13-0 tomorrow morning.
Cable tool rig-~ advanced to a depth of 96 feet.
Pump crew deconed pump materials for pump installation at AT-I. They
installed the pump into well AT·I. Performed electrical work on electrical
wires for AT-I and AT·2 pumps. They installed 550 feet of'fire hose down into
a manhole on FMC property and out a manhole of a nearby park.

SAMPLING PERFORKEDi

Split spoon samples were collected at the specified intervals at borehole
10-0.
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 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 sampl.d for ground water monitoring until these measurements
agreed to within 10%.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

The air compressor which Layne rented to grout borehole 2-1 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 INITIATED;

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

Site Coordinator Signature "g. ..V-tl.~ L



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NlR9P, Fridley. Kbmesota

RKT Inc. Project No. 1332 Contract No. DACA45-86-C-001S. Mod. No. P00003

DATE: January 29, 1988

tJEATHER'

A'lITHOR: Ron Vaughn

Note: Attach Additional Sheets as Necessary

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

YORK PERFORMED:

Cable tool rig-A steam cleaned materials for drilling borehole 13-0. They
moblized to l3-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, YI.
Cable tool rig-B advanced to a depth of 101 feet at borehole lO-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.

SAKPLING PERFORMED'

Split spoon samples were collected at the specified intervals at boreholes
lO-D and B-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.

QUALITY CONTROL ACTIVITIES INITIATED:

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

Site Coordinator Signature



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

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

DATE' February 1, 1988

'WEATHER'

AUTHOR' Catherine A. Kwiatkowski

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 10-0
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-l 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 ANALYSIS PERFORMED"

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS'

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

QUALITY CONTROL ACTIVITIES INITIATED"

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

Site Coordinator Signature~ A. ~f,"':"



A-E DAILY QUALIty CONTROL REPORT (DQCR)
COE-NIROF. Fridley, Minnesota

RMT Inc. Froiect No. 1332 Contract No. DACA4S-86-C-001S. Mod. No. P00003

DATE: February 2, 1988

"lEATHER:

AUTHOR' Catherine A. Kwiatkowski

N6t:e: Attach Additional Sheets as Necessary

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

YORK PERFORMED:

Cable tool rig "A" continues to drill at borehole l3-D and advanced that hole
to a depth of 55 feet. The crew on cable tool rig "B" pulled the pipe out of
borehole lO-D and constructed the well at that location. They began cleaning
up the site at 10-D and mobilized to site II-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, ll-S, 6-S, 10-S, 5-5, 4-D, 17-5, and 7-D. Protective
barricades were set up over all manholes being used for the pump test.
Wells AT·I and AT-2 were developed. A step drawdown analysis was performed
on well AT-2 to define its pumping capacity.

SAMPLING PERFORMED'

Split spoon samples were collected at the specified intervals at drill site
l3-D.
Samples were collected from wells AT·l 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 ANALYSIS PERFORMED:

Background and pe~iodic 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-l 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.

PROBLEMS ENComrrERED AND CORRECTIVE ACTIONS:

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

QUALITY CONTROL ACTIVITIES INITIATED'



,

r'

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

Site Coordinator Signature (?4~ A,~



A·E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NlROP. Fridley. Kinnesota

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

DATE: February 3, 1988

lJEATHER. •

AUTHOR: Catherine A. Kwiatkowski

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.

yon PERFORMED:

The crew on cable tool rig nAn continued to drill at borehole l3-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 ll-D for
cable tool rig nBn. The drill casing to be used for drilling at ll-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. Yell 2-1 was checked for
plumbness and alignment. Ye11n 2-1 was also developed.

SAKPL1NG PERlpRMED'

Split spoon samples were collected at the specified intervals at borehole
13-D.
Samples were collected at well 2-1 for pH, conductivity, temperature, and
turbidity as part of the development process.
At the start of the pump test at AT-l samples were collected at wells 9-5,
22·S, 5-1, 14-D, and AT-l for the TCE time series analysis.

FIELD ANALYSIS PERFORMED:

Background and periodic HNU readings were taken for air quality throughout
the day.
Field pH, conductivity, and temperature measurements were performed on the
water being discharged from well 2·1 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.

PROBLEKS ENCOUNTERED AND CORRECTIVE ACTIONS;

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



QUALITY CONTROL ACTIVITIgS INITIAm>·

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~ A.t~



A-E DAILY QUALITY CONTROL REPoRT (DQcR)
. COE-NIROP. Fridley•. Kinnesota

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

DATE' February 4, 1988

YEATHER.·

AUTHOR' Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

•

r'

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.

YORK PERFORMED'

The crew on cable tool rig "An drilled borehole l3-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 l3-D. The screen and riser pipe were set and they began constructing
the well.
The crew on cable tool rig nBn advanced borehole ll-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 l2-D for plumbness
and alignment and also developed wells 10-D and l2-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, Il-S, 6-S, 10-S, 4-D,
17-S, 7-D, 4-PC, 8-S, 5-D, 18-S, 4·1, and 8-D.
Yater levels were taken and samples were collected from AT·1, 9-S, S-I, l4-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 l2·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-I,
9-S, 5-1, l4-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 l2-D until these measurements
agreed to within lOt. 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 l2·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 "Bn
malfunctioned and could not be fixed. They had to switch to a flat bottom
bailer.

QUALITY CONTROL ACTIVITIES INITIATED'

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~ A.~



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NI1lOP,.Frid1ey. Minnesota

RMT. Inc Project No. 1332 Contract No. DACA45-S6-C-0015. Mod. No. P00003

DATE: February 5, 1988

YEATHER.·

AUTHOR: Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

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

YORK PERFORMED;

The crew on cable tool rig "B" advanced borehole ll-D to a depth of
approximately 80 feet before quiting for the diy.
In eonjuction with the AT-2 pump test water levels were taken and recorded at
wells AT-2, 24-S, 6-D, Il-S, 6-S, lO-S. 4-D, 17-S, 7-D, 4-PC, 8-S, 5-D, IS-S,
4-1, and 8-D at the specified intervals.
~ater levels and samples were taken from wells AT-I, 5-1, 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 II-D.
Samples were taken from wells AT-I, 5-1, 9-S, l4-D, and 22-S for the TCE time
series analysis being performed.

FIELD ANALYSIS PERFORMED'

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

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

Due to the extremely cold temperatures and low windchill temperatures
grouting could not be done at 13-D. The extended forecast for Monday is for
temperatures above zero. They should be able to grout then.
Also because of the cold temperatures it took a couple of hours to get cable
tool rig "B" started.

QUALITY CONTROL ACTIVITIES INITIATED:

As part of the TeE 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 teehnicians taking
water levels as part of the pump test were reviewed for completeness and
accuracy.

Site Coordinator Signature~ A.~



A-E DAILY QUALITY CO~OL REPORT (D.QCIU
COE-NIROP, Fridley, Hinnesota

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

DATE' February 6, 1988

WEATHER'

AUTHOR: Catherine A. Kwiatkowski

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.

YORK 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, 6-0, 11-S, 6-S, 10-S, 4-0,
l7-S, 7-0, 4-PC, 8-S, 5-0, 18-5, 4-1, and 8-0 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, 24-5,
6-0, 11-S, and 6-5 recovered to within 80' of their prepumping levels. The
automated recorders were left in place.
The AT-l aquifer test continues to proceed without any problems. Yater
levels were taken and samples collected from wells AT-l, 5-1, 9-S, 14-D, and
22-5 for the time series analysis.

SAMPLING PERFORMED'

Samples were collected from AT-l, 5-1, 9-S, 14-0, and 22-S for the TCE time
series analysis.

FIELD ANALYSIS PERFORMED;

Background and individual HNU readings were taken at wells AT-1, 5-1, 9-5,
14-0, and 22-S before the start of the sampling process at these wells.

PROBLEKS ENCOUNTER.!D AND CORRECTIVE ACTIONS;

None.

QUALITY CONTROL ACTIVITIES INITIATED;

None.

Site Coordinator Signature t. t&cs:"« , A.~



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

RMT. Inc, Project No, 1332 Contract No. DACA45-86-C-OOI5, Mod, No P00003

DATE: February 7, 1988

WEATHER'

AUTHOR· Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

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

YORK PERFORMED·

Yater levels were taken and samples were collected at wells AT-1, 5-1, 9-S,
14-D, and 22-s.

SWUNG PERFORMED:

Samples were collected from AT-I, 5-1, 9-S, 14-D, and 22-S for the TCE time
series analysis.
Samples were also collected from wells loS and 2-S.

FIELD ANALYSIS PERFORMED:

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

PROBLEKS ENCOUNTERED AND CORRECTIVE ACTIONS:

None.

QUALITY CONTRQL ACTIVITIES INITIATED:

A duplicate, field blank, and trip blank were collected and shipped to the
lab for analysis as part of the TCE time series analysis.
A trip blank accompanied the sampler during collection of samples from wells
1-S and 2-S and will be sent to the lab for analysis.

Site Coordinator Signature e..#ys. '. At~



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-NIROP. Fridley. Hinn&sota

RMT Inc Project No. 1332 Contract No. QACA45-86-C-0015 Mod. No. P00003

DATE' February 8, 1988

YEATHER.:

AUTHOR: Catherine A. Kwiatkowski

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 PERFQRKED;

The crew on cable tool rig "A" grouted and completed well 13-D.
Cable tool rig "Bft advanced borehole ll-D to a depth of 125 feet by the end
of the day. . r

Aquifer test AT-l was terminated this morning. Water levels and a final
round of samples were collected at wells 5-1, 9-5. 14-0, 22-5, and AT-I for
the time series analysis.
Groundwater samples were collected from wells 13-S, 14-S, and l5-S.
Borehole 23-S was located and staked.

SAMPLING PERFORMED;

Samples were collected from AT-I. 5-1, 9-S, l4-D, and 22-S for the TCE time
series analysis.
Groundwater samples were collected from wells l3-S, l4-S, and 15-S.

ITErn~llYSIS Pmuumgn'

Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at wells 13-5, 14-5, and
15-5 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
13-0.
Background and periodic HNU readings were taken for air quality throughout
the day.

PROBLEMS ENCOUNTERED ~ CORRECTIVE ACTIONS;

None.

QUALITY CONTROL ACTIVITIES INITIATED'

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

Site Coordinator Signature~ A.~~



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

RHT Inc, Proiect No. 1332 Contract No. DACA45-86-C-0015 Kod No POOOO3

DATE: February 9, 1988

YEATHER'

AUTHOR' Catherine A. Kwiatkowski

Note: Attach Additional Sheets as Necessary

A high of minus five degrees F., sunny, no precipitation, winds out of the
northwest at about 10 0 15 mph.

WORK PERFORKEP:

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 nB" advanced borehole 11-0 to its final depth of 130 feet and
began pulling the drill casing out of the hole. They steam cleaned the
screen and riser pipe to be used for constructing 11 0 0 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 1-0, 2-1, 20 0, 3-5, 5-0, and
5-PC. The storm sewer outfalls were located and sampled also.

SAMPLING PERFORMED;

Samples were collected from wells 1-0, 2-1, 2-D, 30 S, SoD, and S-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 ANALYSIS PERPQRHED'

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 lOt. Visual observations of the
water being discharged at wellS-PC were made throughout the development
process. After development was complete a sample was collected from 5-PC for
the determination of the nephelometric turbidity of the water and for
photographic purposes.
Background and periodic HNU readings were taken throughout the day for the
determination of air quality.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS'

None.



OUALITY CONTROL ACTIVITIES .. INIT!ATED·

QC trip blank number seven accompanied the samplers throughout the day and
was sent to the lab for analysis along with the,samples collected during the
day.
The field notes of the supervising geologist and samplers were reviewed for
completeness and accuracy.

Site Coordinator Signature~ A.~



A- E DAILY QUALITY CONTROL REPORT (DQCR)
COE-HIROP, Fridley', Kinnesota

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

DATE' February 10, 1988

WEATHER;

AUTHOR' Catherine A. Kwiatkowski

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 II-D. They began
preparations to move off of that site and mobilize to drill site 23-5.
The plumbness/alignment tool and pump used for well development was steam
cleaned in preparation to develop wells. Yells I-I and l3-D were checked for
plumbness and alignment and developed today.
Groundwater samples were collected from wells I-I, 3-1, 3-D, 4-D, 7-5, 12-5,
I3-D, 20-5, and 21-5.

SAMPLING PERFORMED'

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

FIELD ANALYSIS PERFORMED'

Background and periodic HNU readings were taken throughout the day for the
determination of air quality.
Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at all wells sampled until
three successive readings yielded the equivalent values as specified in the
A-E QCP.
Field pH, conductivity, and temperature measurements were performed on the
water being discharged from wells I-I and l3-D as part of the development
process until these measurements agreed to within 10'. Visual observations
of the water being discharged from wells I-I and 13-D were made and recorded
throughtout the development process. After development was complete a sample
was collected from I-I and l3-D for the determination of the nephelometric
turbidity of the water and for photographic purposes.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

None.



QUALITY CONTROL ACTIVITIES INITIATED'

As part of the quality control procedures for the groundwater monitoring
activities QA and QC 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 (la~,4.~



A-E DAILY QUALITY CONTROL REPORT (DQCRJ
COE-HIROP. Fridley. Kinnesota

RMT Inc Preject No. 1332 Contract No DACb45-86-C-0015. Kod, No, P00003

DATE: February 11, 1988

WEATHER:

AUTHOR' Ronald H. Vaughn

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.

YORK PERFORMED:

The crew from cable tool rig "A" continued to clean up around the drill
sites, and loading up additational equipment into their semi trailer.
Cable tool rig "B" crew steam cleaned drilling materials for 23-8 and then
moblized to the off base drill site 23-8. The crew drilled to a depth of 8
feet.
Ground water samples were collected from wells 16-5 and 19-5.
The work zones were delinated at the 23-S drill site.

SAMPLING PERFORMED i

Samples were collected from wells 16-S and 19-5 following the procedures
specified in the A-E QCP.

FIELD ANALYSIS PERFORMED·

Background and periodic HNU readings were taken throughout the day for the
determination of air quality.
Field pH, conductivity, and temperature measurements were taken after each
well volume was removed during the purging process at all wells sampled until
three successive readings yielded the equivalent values as specified in the
A-E QCP.

PROBLEMS ENCOUNTERED AND CORRECTIVE ACrIONS:

None.

QUALITY CONTROL ACTIVITIES INITIATED:

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.



A-E DAILY QUALITY CONTROL REPORT (DQCR)
COE-HIROP. Fridley. Kinnesota

RKT Inc Project No. 1332 Contract No DACA45-86-C-001S Mod. No P00003

DATE: February 15, 1988

YEATHER.:

AUTHOR; Ronald H. Vaughn

Note: Attach Additional Sheets as Necessary

e-,

, .
!

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

VORK PERFORMED:

Cable tool rig "B" crew added the filter pack, installed the steam cleaned
screen and pipe. They ordered cement and grouted the 23-8 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 I-PC.

SAMPLING PERFORMED·

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

FIELD ANALYSIS PERFORHEP:

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.

OUALITY CONTROL ACTIVITIES INITIATED:

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

Site Coordinator Signature & ... V / 4,.~



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

RMT Inc Project No. 1332 Contract No. DACA4S-86-C-001S Mod. No. P00003

DATE' February 16, 1988

WEATHER:

AUTHOR; Ronald H. Vaughn

Note: Attach Additional Sheets as Necessary

•

I •

I ,

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

YORK PERFORMED'

Cable tool rig "B" crew steam cleaned developement pump and pipe before and
after developing ll-D. The pump was then installed into well 23-5 to be
developed on 2/17/88. The 23-5 well was then secured.
The crew cleaned up office trailer site, loaded up thier materials, and
hooked up thier trailer. One of elle crew drove the drill rig "B" back to
Wausau, YI. 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, 7-0, and
11-0. 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 ll-D
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 AND CORRECTIVE ACTIONS;

None.

QUALITY CONTRQL ACTIVITIES INITIATED:

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 SigJUlture ,/,Z.dd ,(~



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 17, 1988

WEATHER"

AlITHOR: Ronald H. Vaughn

Note: Attach Additi.>nal Sheets as Necessary

e·

I'•

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

YORK PERFORMED;

The last remaining Layne employee finished installing well caps and plugs. He
also developed well 23-5 and checked for well plumness and alignment. He
picked up plastic tubing in the park. A water sample was collected from 23-5
for determination of turbidity measurement and photographic proposes.
Groundwater samples were collected from wells 8-D, 9-0, 10-0, and 23-S. all
groundwater sampling materials were cleaned as specified in the A-E QCP
before sampling at each well. Testing equipment Was calibrated thoughout the
day.

SAMPLING PERFORMED"

Water samples were collected from wells 8-0, 9-0, 10-0, and 23-S following
the procedures specified in the A.E QCP.
A water sample was taken from well 23-8 for a turbidity measurement and
photograph.

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.

PROBLEKS ENCOUNTERED AND CORRECTIVE ActIONS;

Had trouble placing the purging pump down the new 3ft 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 control procedures for the groundwater monitoring
activites QC and QA duplicates number 5. QC and QA field blanks number 5 were
collected and sent to the appropriate Labs. Trip blank number 12 accompanied
the samplers thoughout the day and was also sent to the lab for analysis.
Field notes of the samplers and chain of custody forms were reviewed for
completeness and accuracy.

S1te Coord1Dator Sf.t;aature £ ..6/d ¥



A~E DAILY QOALITYCoNTRoL REPORT (DQCR)
COE~NIROP, Fridley, Minnesota

RMT Inc Project No 1332 Contract No, DACA4S-86-C-0015 Mod. No P00003

DATE: February 18, 1988

YEATHER:

AUTHOR: Ronald H. Vaughn

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.

ilORK PERlQRMEI)'

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

SAMPLING PERFORMED'

Water samples were collected from wells l2-D, FMC-33, AT-l, and AT-2
following the procedures specified in the A-[ 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 AND CORRECTm ACTIONS'

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

QUALITY CONTROL ACTIVITIES INITIATED:

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 CoordiDator SigDature~/~L



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

RMT' Inc Project No 1332 Contract No, DAC645-86-C-0015. Mod No P00003

DATE' February 19, 1988

lJEATHER'

AUTHOR: Ronald H, Vaughn

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.

YORK PERlORHED:

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, ll-S, 17-8, 24-S
were measured.
In-situ hydraulic conductivity tests were preformed on wells 1-1, 4-1. 5-PC,
10-D. and 23-S.
Continued packing of the RMT office trailer.

SAMPLING PERFORMED:

None.

FIELD ANALYSIS PERlORHED'

None .

PROBLEMS ENCOUNTERED AND CORRECTIVE ACTIONS;

None

QUALITY CONTROL ACTIVITIES INITIATED'

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

Site COOrdi....tor Signature g.,<~ L....



APPERDIX B

BOUBOLE LOGS AHD WELL OOHSDDcrlOB DI.A.GUHS
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* 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-~ and AT-2.



.-
¥ill t1WU
r.11 (I 1~"S)

_____________ IT

vw. lIinLonarr

A) IIftIOII

IAILUO.!!UKPtII4. _11ll: JClIIIPWSD All
cmra ,.-- _

'''':,n07!!''I ""0' .rD F3d A« IRaN
PI'I SCIIIDlIU _4...:.:D=- _

I) n'l or '1'1 "OIftSI ~ L .' 0 lr'1-' ..- -
COUfl-lIlGS.1!1!&##D (vnAPz91 atKa. _

C) liAS IOI.\'Uf usa,~

D) nn or VII.I. ICUIIlI

'Ye. 'iUltn.U., nrloOli. mEl _

I) IIIL1..CUIiI SUIt lID _,.......O-....;;ID;:;;...'_'~~ _

r) .IPI DlAl lD 1I• .z:.:.... OD 1I.~

G) lIIIULU:D PIOUCTOl .IPE V/LOCZt~ 0& 110
plDflC!Ol 'IPIDU~••h.5·

1) tASllIG D~"'IU

A) nPl or .IPII

(loti All»mo&u. ClIlIiIitrrs 1IUllt)

I) ntCl.1P1ft roa Il&'r1LGnIm 3·...C5
C) Al'PIIIZJllAft V&'I'D. YOUIII&. UIIlWID ~4ifO,... (

AII»ID .-

II) V&tD. a.am IIftU NYIIMIIIIIt,

cWa.ftIID~
I) 1J&Bl CLII1'ft AftII IIRIMtIiIm

~, 'IIIID. ftIID, .,..
..1::A NTt.4. '& ,.& l.KU Y- • ••, .....

') .., fII~ )

s) V&'I'D. LIYII. .-.at

A) RmI notl 101' • ClIUO .anD DlfILOPtllll'rt

"...,
I) DIIID IbmP911 (f.O.C.). ')

IAft/nII '2-'"-B8(-zA.,,::..4fZ.>~ IT

1A'tI/'tIIII

ptm "P"
ClOUD luarACI_ ".

-=-n.
~".-=--- ft.

IOUIOLl
DU. "..JD::.. II.

~rr.

2' U

~".

•" 4

:
.' :··" ·

~
': ,

~,
"'l: ·

., ':
• ~

IIln'DIM
'n'·I'C'·''''1.'n:.....

rnl 111II11...1811 '.111

"1' .,T

Vw.~ ,
IL&Y. ~~Co

Ill-lel JAIID

-; ]
PIPg. TL?IA,f1&

....
J
.' ::Lrr. fa

S•..
o

i..

•
_____________ rT

AJIIlTnCIIW. CIlIIII:mI~2 PaA'~ ~.: '(MOrr I L1 THe" jJoe, c·

Ml%fb \S" ~ ..", t'F /EMfeJT PW$ 6% ¢E' B£Nro"uz.t:
C'*'SHT::-IOO ,'hI JVtk/~



11th ......
F-11 II ""5)

...,.....·IIIlI~. ·!JtRP?
vw, 10. rv\ ltJ· .,~ .e
DAft lUtwa --12-I f--:e~7=------

lOe.II._'II. iElbl", '~"RfflOC" 'ROb'
'UIIQlEDULI _4...0 _

I) TYPI Dr. Pl.z "'Gum I '1 ES ' TEFUlJ

fWUfUiCS. lidLEXDtU (v/TAPd'[ 41=~·II·'&..-==;.-.__
C) VAl 1OL.'lllT UIDI .-.....@>
D) ftPl or VELL IC&UII.

..-:.1ItAlIWIl:II_INIl.....·~.::IZDIIIP_~ _
,.....11

&) va.&. SCUll ILOf IUS -"'.~Q"'"\~V"" _
r) 'UI D14. 11 lb.2.:- OD 11.~"II
G) lbItAUJ:D P&lIUC'lIIl Pl.1 V/LOCltI tiii:Pa 110

PIln'ICIOI 'Jra 11.l.'-S:'n.O,D•

1) WIIIC DftAIU

A) TYPZ W .UI.

cma:a .---

(110ft AllDmoM(, ClllIlIID'rI 1WIIlI)

I) no ,,,1ft POI NYIUtI'llllm :2 ,.:; HA.<:>.

C) APPIOlZIIAft VATa YOUIIIJ:. IDIOnII 4'SO,.1
AIlIID _

D) V&ora c:a.am IUOU NYIUtPdllft

CIoIM.ftDD~

&) V&rIl c:a.am &rID It&Y&I.OIIIfftt

£ii!llUAll.f 'IlIUID. ftUD. o'AqR.'. c:r NrfJ. '=- 2. Q ( I(~S "0/'$19.
r) .., ftI .,~. \.: '( .

s) VAft& unr. ..-at

l-&J' n.

\h)

~".
2dn.

==-n.

pt"" PMGaJP8 IUUACZ

-".

--- n.-

101II01.&
Dl,\•
.6.- 11•

\4J n .

'....'..
":.,.

rn.Ta 'ACIt
I&An&IAIo 0
~rtb. ~.u~~

~ 'lED FI uJI I iO~'"
7.5 6A~S, 2. lDOlb;

=.~'.S'
..... n L

....... ill""'

.n,eslr' l ... ; ••"••

•••unlll

-.-a.n.--~.....-""'-_.r.-I'
(T.O.C.)

CUIIIlD SUlr
c.zY.

I4CUIL&. 1IA'r&&l,\L

CfMsW ~!o. IT ~l
:: 348 lWfl2t..1\"TE 7
: I'-"41IM~ CIMIW'(:..
~ I&CIFIL&. IIftIIID..
o

i..

&

2Z n.

--==-n. _•
• ) CIIIIlIllAlPPPn (f.O.C.).

M~ 2-"·~' (;-~O'L "
MftIUII& .,

Mft/'nII r:

ADDtTlClMl. CllIIIDftI rz. e~c.,s l) F Cl"~ It!JT 'PMu:!)
.J~f\."Jp.l.4Jt. ~I>AC.E OJTGIT>E . 0," ~ I! \..L •.

. 1 r;;A41 ~E \~£l.\'"TOIoliiE. ~ A 0 Dr t> '.

,.

, .



"'·11 Dial­
'.11 II ""5)

. ~. . . fIOJlCT Ull&1 Qg E'. IJ' Q. 0;:>
llcu. 10. '2"3S
DAti llllf:U.LD '2.. \5 • "Q$

1) CAStle DETAILS

A) Tnlor 'UII

nC.ftAULIU. Tll'LOI.~ 9LA~~ -rRcJ),}
rUI IQlIDVIrI __4...0...... _

.) nrc or 'Ire JotllU,

EI.I' 1II&WlID (V/TAPIt). lmIU VoIbrtrfLc)I.) ,,,,1
C) 1IA1 aol.YIlIT lISalf Til oa@
D) nil or Vt:IJ, lcallill

rYC. €AI;g. ftPl.OIi" .~ _

I) va.z. lCUII 11M lID • 0 10 II---......---~---
r) 'UI DIAl 111 II. ~ DO U. '2 -I,&.- -
G) llIIUU.D 'acmc:ro&lUI V/l.OC&t E:9)1ll 110

'1Ilml:1'OI 't" NA....... II.

I) va.z. D&'fII.OfIIIIT

A) IIftIIOIl

OllIla _",,;;;;;;;;;;...~:-- _

(IlO1'l ·AIlDmo&U: CIlIIIIIlI'rI UUllf)

.) nu ...Ift roa DIYILO....m _Zt.-:u.g;IIIIIo::S~~~_

C) ,."..lIIAft VA'l'D fOLlX11 IIltORD ~ caCti
.uIDD -

=::a:@l!>_••w. II ••ssr, '.

II) 1fA~ CI.\&1Tr IUOU IIIYILOPlllltI

CI.IA&.tftllD.~C1t~
&) W4ua QAaftt Ana NrILONIftt

IStt'~~ftUN'~i:i'1'8u • .,/s/s6\
r) _I -.=l ~,. :J

s) IU.fta UYII. _-.at

A) JID'Dl l'IOII .. fit C&IlJIll AI"fD IIIYILOnIIm

- ft.

rT.

~rT.

-=-n.

IllUIIOLi
DJ4.
~t••

pIP'"' raM
c~. au&'ACI
.::st... rT.

.-

=.1OmII!!I04l\. I
IiI£. J&iiiiiUCt

runa 'ACIt
IlAft&UI. •

B,,4te"b UJ!!9H~

~ft. aDat

.) OllIla~(~.O.c.)1

Illft/'fllll 91' q~~z>~ '2-'S-!P> "
IlltI/TIIII "

IllftInB "

AJlDm~ CDIIIIm2 C:S"tMIJ\.N 'SIgb

.ata!.• ii's" Ii '!slud tet '*#T 'tl
~IL ,:e.-R:e
flll\ 19"01 , J em>

r·



IliiIOC IIORING NO.: 23-S
LOG OF TEST BORING SHEET I or 1

PROJECT: COE-NIROP MO.IECT NO.: 1332.32
LOCATION: Fridley, MN SURFACE ELEVATION: 844 06

DRILLED BV:Layne-Northwest - Milwaukee P..~n.. 2/11/88 ~ 2/15/88
CREW CHIEF: Ross Goldbeck I LOGGED BY: MSM I CHEC«ED BY: BWR/ 3/7/88

SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERALINTERVAL IRECOVERY (rt.) AND GENERAL OBSERVATIONS WELl.
NO. TYPE BLOWS ~ CONSTRUCTION

1" - Dko brown, SAND, fine to med., some silt,
1 Grab ~ - trace of clay (topsoil) l:i
2 Grab !- - %

~ - a
5 - .1- •Brown, SAND, fine, trace of silt ~- ...

611 I- ----------- -- - - -
3

I- -~~c~~D, ~n:..t~me~, ~ac.:..o:-clay_ ")
Grab I- -4 Grab t' -10 - Brown, SAND, fine to coarse, lit t le fine" I- :>

.~ • (j- gravel (alluvium) Ii
I I" - ~

I-
~5 I- - ... ~

6
SS I- - .. I

"15 - Brown, SAND, fine to coarse, and fine .~ ~ flo

16" - gravel 6-

7 I- - ~

I- - •SS •
8 I- -

"~20- JlBrown, SAND, fine to coarse, and fine w- gravel P-:-- S "21" ~ - · ·· • ·9 I- - · · 0

10 SS I- - · ·25- fine to med. .~, ·
~

Brown, SAND, 0
0

26" - · · . ~.

· " ·I I I- - · .
55 I- - 0 ·0

" ·12 I- - ..
030- Brown, SAND, fine to med., trace coarse . 0 ·31" 2

. ·- sand13 · ~ • 0

!- - ..
· .

55 10- - .. ,,- ·•
14 ~ - ··t· .

· ·
Jb' 35- Brown, 5AND, fine to coarse. "I- 0

• tI •
IS - III, 0

• 0

SS I- - · ~
~

'0 ..
16 - 0

o •!- - · .Brown, SAND, fine to coarse. 0

40- "~o • · ~!7
41 ~ •- · ·18 5S . ·- EOB @43' 0 .. 0

0 ·
MOTEl W"TIII L.IVEL a.EJlVATIONS

DRlWNG METHODS: lINT OCCUAEl'QE:

Cable tool
DATEITIME 2/12/88 - 12:4Op 2/15/88 9:3Oa

BOREHOLE DIAMETER: DEPTH
35' 3 I'8.0" TO WATER

DRILL RIG~ucyrus _ Erie DEPTH
.,no

TO CAVE IN

F404A (R 0N7)
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LOG OF TEST BORING
..',~iflJlI .~

~: C.O.E. - NIROP
LOCATION: FRIDLEY MN

DRILLED BY: LAYNE NORTHWEST. MILWAUKEE
CREW CHIEF: D. HORNBERG I LOGGED BY:

I 't

RON VAUGN

lORING NO.: 2-1

SHEET I or 2

PRO.IICT NO.: 1332.32
SURFACE ELEVATION: 835.6 I

1-21-88 I ~1-28-88

I CHECKED BY: BWR/ 1/28/88

SAMPl NO~ DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL I RECOVERY (ft.) ..... GENE".' OBSERV.- WELL

NO. ryPE ~~~o_w_rsT_"__t-_..,r- - ..... .._,·_ovne ;..:CO=INI:::::;:.::lhUCTION=;:=~.

\ ..
I' \,

\­
-:
lol'
&:>1

I '
I

J .

j
o

~ a:a· -
~ oJ.
1&1 ~_.' \.I. _

• ." II)

i'.I'I; ~.
Brown, SAND. fine. trace silt and c lay .~\IL

L'i

: f

·~'l' ii

Brown, SAND, fine grained.

Brown, SAND, fine to med., trace
fine grave1.

.,
", ..

~
o
C!

Brown, SAND. fine to med •• trace cobble~~ ..s

DK brown silty SAND, fine to med.,
(fill ).

Brown. SAND. med. to coarse. little
coarse gravel and cobbles.

DK brown silty SANDt fine to med.,
( fill).

- BLK. SANDY. vegetative matter, some Ene
- gravel (top soil).-

100

100

22 100

20 100

35

35

6.5' l­

I­

SS I-

I'
l-
I­

Grabl- --

SS

16.5'1­
l­

SS I-

11.61

21.5'::

SS I­
f--+---l

6

2

3

-.:.I31.SI~

7 S5 ~ 31 100
~

5

36.5'1- 35 100
l-

S SS I-

4

5_----
10-----

--4----1. 't5-----
20-----
25--

~ 29 100 -26.51- _
S~ ~ _

-_4----1 ::aO_
-.---

""'--4---J35 - ----
/--1--1.....--+--140 - --
DRIWNO METHODS: PIIIT oecURENCE:

Cable tool, using a
*300 Ib hammer and a 3

11
split- .....----r------..,..-----...,.-----~

spoon sampler (SS) DAnunME

BOREHOLE DIAMETER:
8.0 in.

DEPTH
TOWATEA

DRIU. RIG:
Bucyrus-Erie ZZW

DEPTH
TO CAVE IN

F-204A (R ClN7)



1Bl'·· BORING NO.: 2-1
LOG OF TEST BORING SHEET 2 of 2

PROJECT: PRO.IECT NO.: 1332.32
SURFACE ELEVATION: -----

DEPTH VISUAL CLASSIFICATION GENEIW.
(ft.) AND GENERAL OBSERYAnONS WELL

CONSTRUCTION

SAND, fine trace SILT and clay.

'J9 37 lOa
5S

45 Brown t SAND t fine, some silt and clay. I
10 41 100 -Ii,I

ci

3
.:

50 Brown t SAND , fine.
t!! ~.

\39 100 .~i w
~

11 €. iBrown, SAND, fine.
~!

., Ii, I55 ~
---------------------------------------- 11I 1

12 51 ~5 ~ IoJ

Brown, silty SAND, fine trace clay. co
____________________~ill) _______

13 58 100

65 Brown t SAND, fine to med. trace clay. .. loS"

14 ·.61 95
. .

.0

70 Brown, SAND, fine. . . .

15 60 95 · ..· .
75 . .

15

16 65 lOa
S5 EOB at 75.0'

F-2048 (R DN7)
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,..- BORING NO.: 10-0 -~

LOG OF TEST BORING SHEET I or 3
'PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: Fridley, MN SURFACE El.EYATIOH: 832.1 '
DRILLED BY: Ioayne Northwest-Milwaukee TA I-?R-RR I ~ ?-?-RR
CREW CHIEF: Ross Goldbeck I LOGGED BY: R. Vau2hn I CHECKED BY: BWR/9 Mar. 88

S"IIPUNG NOTES DEPTH VISUAL CLASSlFlCAT10N GENERALINTERVAL IRECOVERY (ft.) AND GENERAL OBSERVATIONS WELL
NO. TYPE BLOWS ~ CONSTRUCTION

0 - Dark brown t SANDY TOa SOIL t

1.5 ' ~ - vegetative matter, trace of fill materia
I"

l '\1
~ -- -- - (brick t metal and glass).

\' ;,'/
Grab ~ - -:1

il:l:1

" Dark brown, SAND, fine to coarse, trace -~, II

- fine gravel. I:I~
6.5' ~ - -=! :1

~'III!':.... -- - - :,: 1

2 Grab ~ - il: ;' 'III!:t'i ' I,~

10- Dark brown, SAND, fine to coarse, trace -H( Ii •tI' ! I- fine gravel. i I ~ ;.
1\.5 ~ - 1

1-
!I

3 ~ --, -- - - - - - - - - - -- II) i \:
55, ~ - ..

3 ;a :ir15- Grey brown, SAND, med to coarse. -~ ~ ..:- :2 ~

I•~16.5 ~ - 101 1'0
til -..J

4 I- -- - - ~ ~SS ~ - -..
I') ~ ~200- Grey brown, SAND, med to coarse, trace

~~ ;.: :
~- of fine gravel. ) !c

21.5 I- -- -- - 0 to

~
Qi ':I

5 I- - til
~

55 I- - ~

~
101

2S- Grey brown t SAND, med to coarse t :trace -~ ~ "of fine gravel. ...- ~ I6 26.5 .... - •-- -- s·
~ i~~ -'- - - - - - - - - ..

"55 .... -
ri:'I30- Lt. grey brown, SAND, fine to med. --1- poorhigh graded

~ , "... - I' •

7 31.5 •-- --
l~\~ ',I,'~ -

~ ,,' "
55 35 - ii:: '"'- Lt. grey brown, SAND, fine to med. -- ~1 i! ;;
36.51- - poorhigh graded ;I~ ·1 I

8 -
It

~: I :S5 ~ -- - i'll- ti .
~

4~ ~ ! I ; i lLt. grey brown, SAND, fine to med. -- '41·1 - poorhigh graded
, . '

9 55 - - -
NOTES WATD LEVIL oaEIWATIONI

DRlWNG METHODS: FIRST OCCURENCE.:
Cable tool rig using a 300 Ib
split-spoon hammer and a 3"
split-spoon sampler DA'TEITIIIE

BOREHOLE DIAMETER: 8" DEPTH
TOWATEA

DRILL RIG: DEPTH
Bucyrus-Erie ZOR TO CAYEIN

Fo2CMA fA ClN7)



IWI'" BORING-NO.: .0 D
LOG OF TEST BORING SHEET 2 af 3

PRO.IECT: r.nF_-NTRnl' PROJECT NO.: 1"",) l'

LOCAnON: FRID~& MN SURFACE ELEVATION: ------
SAIiPUNGNO DEPTH VISUAL. CLASSIFICATION GENERAL

INTERVAL. RECOVERY (ft.) AND GENERAL OBSERVAnONS WELL
NO, TYPE BLOWS ~ CONSTRUCTION

III/~VV - I-
~ , tr-- : I f ;45 - Lt. grey brown. SAND. fine to med. "·'1L46.5' - little silt. I ::. I,! i10 ~ - I: i~ -- -- -
I~H55 - - I

SO- I
51.5 '

!rown, SAND. fine. some coarse sand. -H ' I I- trace of silt. it '
II - - :/

~ ISS - -- -- -
-I' Ii- - (till)

55-
56.5' - Brown, SAND. med. some clay and Id

~ -- -- - gravel, trace of silt. it:! ttl
SS ~ - ;t ,....

;/1"112
1~~ - Q

60- ..:
Brown, SAND. med. some clay and - ": til

61.5 - in- gravel. trace of silt. , ;.t i~ - - -co
SS ~ -13 - III ...- - ! '} ...

I :L
66.5'

65- .,.:- ~ .. '::I !~

II ~
,- - 0 ,

14 - -- -- tt
SS ---- to

!- - ;1 oS I ::z.,. -~ ~70_ .~....
Brown, sand. fine to med. •• 't -~ ....

71.5"' - l~ II) \Ii
~ - I .,. ; d

j
IS --- - - I \1

5S ~ - med. to coarse of ./ '

75- Brown. SAND. trace
f :: (cobble. -- :~

76.5 - Ii

/"
i: I- - ! t.

16 SS - -- - - r: ,j •

- - ; I !
80- Brown. SAND, med. to coarse, '-/;!. I- I" I

- trace of silt. il I
91.5'~ /' ,- * '1ss ~ · I

17 -- -- - " I l
~ - I

85- Brown. SAND. coarse. •
6.5' - ~- -- -- -

18 S5 - - · . . :..
- - ..

.' .· .
90_ Dark brown. SAND. med to coarse trace • ¥ • .

1.5 ' - of fine to coarse gravel. and '"i'~',1 :'.· ~:z .•
19 SS - -- -- - little silt "~ 0( •• '- - ** . ~ .

- - ',~: " .'.
'\I. • ~ •. . ,

F-2048 (R 0N7)

81



---II-I{

3

GENERAL
WEll

CONSTRUCTION

BORING NO.: IO-D

PROJECT NO.:
SHEET 3 of

SURFACE ELEVATION:

med to coarse trace of'T---..J'.J::.---1

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

\---EOR at 101' -------'

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

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

Lt. brown, SAND, med. to coarse, trace 0

sandstone fragments
St. Peter Sandstone)

__+-_"",00

COE-NIROP

11I/1". LOG OF tEST BORING

F-2048 (R 01ol7)
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PROoIECT: r.m::-NTROP

....... - .-..............~-------------------~~ ...........---------""'.. ",.;cc LOG OF TEST BORING =NO.: I :-n01 3

PRO.IICT NO.: I 11? 1 ?

LOCATION: FRIDLEY, HN
DRILLED IY: Lavne Northwest-Milwaukee
CREW CHIEF: Ross Goldbeck I LOGGED BY:

TA
Ron Vaughn

SURFACE ELEVATION: 834.6 '

2-3-88 I ~-IO-88
I CHECKED BY: BWRI 4 mar 88

I
I

I,: I
, I

.~ I·
t;\

Ii:

,I

\

Oo .. ' I

II
It

I

t!.

:~I
fine- ~ l4 ~ ,..

I~ 0:
I I ­
- 1.,

gravel· 1! .....
10C

50

85

36'

11.2

20.9
l-
I- 200

55 I-:gr

15.8

..... 200
S5 r-:B'

.....

Grab

8

7

5

4

3 SS

2 Grab

SAMPLING NOTES DEPTH GENERAL
INTERVAL I RECOVERY HI) VISUAL CLASSIFICATION WELL

NO. TYPE .:BL:;:O:.;:WS~.....:~~~~'·_M+ AND__GEN__ERAL__08_S_ERY_A_J1ON8 -4-.;:CCl:;:lNI:::;:.T:.:;RUC11ON=;:.:.:::.~

2' 0' _ Dk. Brown, SILT, trace of fill material
- (top soil).--5'_ Dark brown, SANDY SILT'

----10'- • I:)
~--+---l - Dk. brown, SILTY SAND, med. to coarse, I

- some coarse gravel, dense trace, clay---
"--+--1 15'- Brown, SILTY SAND, coarse, trace of

- gravel, dense---
"---+---+ 20'- Brown, SILTY SAND, trace of fine

- very dense.---
~--I---"'w·...+--I---4 25- Brown, SILTY SAND, med.

25.9~ -
10- -

6 SS 10- 100 90 -
10- T -_ Brown, SILTY SAND, med.

30 ..------
31.5 -

10-0 50 90 -
SS~ 1':5' -

1--_+-__ 10-0 __+_-1 35~Brown, SILTY SAND, med., med. dense.

-
r- -
10- 150 100 -

1-_;.-5_5-.,.,.10--+--1._O.,.'~-,rf 40~

/V:V / :
NOTES WATER LEVEL O8SIRYATIONI

DRlWHQ METHODS: fIRST OCCURENCE:
Cable tool using a )' split-SpOOl
Isampler wia 300 lb. hammer I----.....-----~-----...,.------I

r'
DATEfI'IME

~ DIAMETER:
gu

DEPTH
TO WATER

t· DIILL RIG:
Bucyrus-Erie ZOR

DEPTH
TO CAVE IN

F-204A (R ClN7)



LOG OF TEST BOAING
BORING NO.: 11-0

SHEET 2 01 3
PROJECT: COE-NIROP
LOCAnoH: FRIDLEY,MN

PROJECT NO.: 1332 •32

SURFACE ELEYAnON: ----

-3

: .

; i I

Ij<
I J

, .
II '
I I l

'I;' ·I •
. :1

.! i

., '

.1

I .

\' I
I

. i
~ 1

,..
o

~
g.
\J

11
-I- "r :

I :

.!-

No.
'"-.~ ,

75

100

51 '

90.9
I- 145

55 I-- --:9' 90
r-

46'

86.s~ 25
55 ~ ~5'

~

66'

11

12

15

14

9

17

18

16

13

19

. 10

--SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL I RECOVERY (ft.) AND GENERAL OBSERVATIONS WELL

NO. TYPE ~BL:::::O:::WS::::'~~;::"-h:'ft"'_+- rCO~NS~TRU~CTI~ON~

41' "u _ Grey Brown, SAND, fine to coarse, trace I

~ 100 _ of silt, trace of fine gravel, med. dense \
55 ~ -1'- 100 _ .1

~ - !.

~--+--445~ Grey Brown, SAND, fine to coarse, med. -~i;\
- dense. i Ii

.... 110 - 1
55 .... -1'- 80 _ • \

.... -....._I--_~__+---I 50\- __ I

~ __ Grey Brown, SAND, med. to coarse, trace I

.... 125 100 __ of silt, med. dense. I .
55 ~ -1-'- __ " ;

I-_I--_f- ----oJ--oI 55 -= .J I
56' . -- Grey Brown, SAND, med. to coarse, t race I

....... __ of fine gravel, trace of silt lied. dense. " /
r- 100
~ 105 -- ~

S5 ~ -1-'- - i
1--....-- ---+---160- Grey Brown, GRAVELLY SAND, med. to coarS8~ e

60.9 - some fine gravel, poorly sorted. dense. a.... _ D
80

.... .llQ -
55 ~ -

+--..,f_.....-- 1---+---1 65- Grey Brown, SAND. med. to coarse.
- fine gravel, low dense, little.---

70'~ Grey Brown, SAND, med. to coarse, trace
71' - of fine gravel, soft.

I-- -

S5 I-- 20 50 --- - - - - - - - -
1--1' --.....-+--- ---+---1 75-- Brown, SAND, med., med. dense.

--76' ~ __
55 75

~ l' 75 --
~ --

---+---f 80- Brown, SAND, med., well sorted.--81' ~ 100 __
S5 ~ I' 100 __

~ --
~--+---l 85'- Brown, SAND, fine t low dense.----
.....--+---1 90'- Brown, SAND. med, dense.---

~

•

Fo2048 (R lIN7)



1fI!!l" LOG OF TEST BORING
IlORING NO.: 11-

SHEkI .. of 3
~

PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCAnON: FRIDLEY,MN SURFACE ELEVATION:

SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL RECOVERY (It.) AND GENERAL OBSERvATIONS WELL

NO. TYPE BLOWS ~ CONSTRUCTION
95 SAND, med. to coarse, dense.

~l . \
140 lw 1;

20 SS -:9' 80 f't: r ,;
100' IIBrown, SAND, med. to coarse, dense.

160 ,..
SS -1-'- 80 .0

21 ""
105'

ott)

.....
106' Brown, SAND~ med.~ dense. ..,

109 90 Q. I;
SS -1-'- ~ t'

22
>1110' j

0 !e SAND, med. trace fine gravel r/.

JIi-
105 80 ~

SS -1-'-
~23

SAND, med. trace fine gravel, dens ,I<
115 '

II,

24 135 80
S5' .. .-

TIt ..
121. 120 SAND, med. trace fine gravel

IJJ

25 120 80·
55 TI'

.125 . SAND, fine to med. - .
26 126' 105

T' 90

e S5

1)0 Brown, SAND, med. to coarse, some ,~

fragments of sandstone (St. Peter
130 90 andstone)

27 T
S5 135'

EOB at 130.9'

F·204B (R llN7)
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LOG OF TEST BORING
8ONNO NO.: 12-0

SHEET 1 or ':l

PRO.IECT: COE-NIROP fIROoIECTNO.: 1332.32

LOCATION: FRIDLEY. MN SURFACE ELEVATION: 834.9'1----....;.----.-=--------"T,'K'ptJArw""n_-_-......----,..:, -------f
~DRI;.;.;,;;';;;;';;;;fD;..;;;;IIY.;.;:;...::L:.avn~le;;...:;N:.:o.:.r~th:.:.:w::.:e:.::s:.::t--:;H~il~w~a~u~k~e~e~--..L..&I:s1rARTm:::.l.l1iKi.....:.1-r18~-~8~8~.......... I rrwn. 1-22 -8B

CREW CHIEF: Ross Goldbeck I LOGGED BY: R. Vl'IlIl>hn I CHECKED BY: BWRI 9 mar 88
SAMPLING NOTES DEPTH

INTERVAL RECOVERY (n.)
NO. TYPE BLOWS ~

VISUAL CLASSIFICATION
AND GENERAL. OBSERVATIONS

GENERAL
WELL

CONSTRUCTION

i

\I
I

~o

,d
I

I !
I

I

I,
I \: \

J

'2
•
~

.1-

........

--5S ...

~

-S5 _

.-

11.5 r

I-

Grab l­
I-

26.5'....

5S ....-

36.5

~

Grab ~

I-

6.5'

16.5'
l-

SS I­....

2

5

3

7

6

4

.. Brown, SILTY TOPSOIL, trace fill'

.. material (brick, glass)-- .

5 -= ~~;~~;~~~:~:~~~_:::~:-~- ~

- 1
10- Light brown. SAND, med to coarse, trace·~ I

- of fine gravel...­..
15- Light brown, SAND, med to coarse. trace

- of fine gravel.---20_
Light grey brown, SILTY SAND, fine----25- Brown. SAND. med. to coarse. trace of .1- ..

_ fine gravel. ~ ~

- Iu.'_ V

-
30--_ [0% recovery after 3 attempts]

--35'" Brown. SAND, med. to coarse, trace of
_ fine grave1

---
f--I--+-I~-oi----I 40 _

I :
WATER LEVEL OIIIEJIVAT1ONI

DRlWHO IIETHODS:

Cable tool rig using a 300 lb
ha1lllller with a 3" split-spoon
...,.""'1 ....

DATEI1WI

BOREHOLE DIAIIETER:

~"

. DEPTH
TO WATER

DRILL RIG:

Bucvrus-Er ie ZOR
DEPTH
TO CAVE IN



•

1f'iIl" BORING NO.: 12-D
lOG OF TEST BORING SHEET 2 of 3

PROJECT: COE-NIROP PROJECT NO.: 1332.32
"LOCAnON: FRIDLEY,MN SURFACE !LEVAnON: ----

SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL I RECOVERY Cft.) AND GENERAL 08SERVATJONS WELL

NO. TYPE SLOWS .. CONSTRUCTION
41.5 "V _ Brown, SAND, med. to coarse, trace

i- - of fine gravel.
'f55 - -- -- - I .i8 ... 45'- I'- ' I-- Brown, SAND, fine to coarse ' ..46.5 !l;- trace of fine gravel. Ij.... - : I'-- --.... - : ' :'9 55 I I I

;1.... - , I . \50'_
Brown, SAND, fine to med. JI :i

51 ~S - trace of fine gravel. I ;i
'/i- -- -- - i ·110 55 .... - , " I:,: ,t'

f- - 1\1I' I .5'- Brown, SAND, fine to coarse. little • ~, ; !
, i: I;\56.5 - fine grave1-

\~
.... -- -- -

55 .... -
11 I- -

0'- .lo- I . ,
Brown. SAND, coarse., little fine I ':

61.5~ \ .,- gravel. " ! "- t \ :~ \i-
~ -- --:- - e12 55 a 0

\ "\
i- -

Brown, • ~

.it'pS' - SAND. med. to coarse, ..
66.5 ~ - little fine gravel. ~ ",

Ie "'oj

"'"" --- --, ......
13 r- - ) w

55 ~r- - ,
$070'_ Brown. SAND, med. to coarse. .1- t' ").,

'2 •71.5 - little fine gravel. , Cl Cl/.. II! ~- -14 - -- -- - to- II ..
55 - ~ " a- III c

75'- .~ ~
01 ~Brown, SAND, med. to coarse. trace III

~- of fine gravel. \!

IS
76.5 I- -

I- -- -- -55 . I- -IBrown. 5AND, Fine to med.
80'-

". ~l- r

8 1.5 I- - i II
I

i- - I I,

~16 55 I- -- -- - larown. SAND. coarse. trace fine gravel. .. (1185'_

!\86.5 - I
I

i- - I, I17 55 I- -
r ii- -- -- -
If. : !:<90'_ Brown. SAND. coarse trace fine gravel. .

91.5,1 ,'\ 1;- I'
to-- - i~ , {\~18 55 to-- -- -- - .\,.... -

Fo2O&I If' ON?)



1Wl'" LOG OF TEST BORING
80IUHG NO.: 12-Lo:--._--
SHEET 3 of 3

PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCAnON: FRIDLEY,MN SURFACE ELEVATION:

..

GENERAL
WELL

CONSTRUCT1ON

t~ ti~

~ - r: 11
0...;. .:

"" \- i..-) .,.
J ')

'-' C)

i
t!

loI ~..... t ~, 3
1:1 1
~ tf
)/

~U!~
III

,,..

'"

coarse

coarse.

fine to med., coarse
gravel little, trace cla

med. to coarse, trace

SAND, fine to coarse
fine gravel.

Brown, SAND, fine to coarse trace
graveL

----EOB at 130' J

Brown, SAND, fine to coarse.

Brown, silty SAND, fine to med., coarse
sand, trace fine gravel little, trace
clay

SS

INTERVAL RECOVERY
NO. TYPE ~B;:;LO~WS~I-"__~~_""""~""",_",",~~~~~~~"",,,~~_' -+-';;';;;~';';';'~';;;';'-1

96.5

SAMPLING NOTES

19 S5

22

SS

116.

23 55

121.
24

SS

126.
25

SS

131.

26
SS

S5

20

21

F-2OI8 (R lIN7)
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IfIflOC lORING NO.: 13-D
LOG OF TES I ~OAING SHEET 1 of 3

PRO.IECT: COE-NIROP PROJECT NO.: 1 ':l':l' . '\2
LOCATION: l"ridley, MN SURFACE ELEVATION: 833.3'
DRILLED IY: Layne Northwest - Milwaukee a 1-29-88 I ~ 2-8-88
CREW CHIEF: Dick Hornbur~ I LOGGEDIY: Ron Vaughn I CHECKED BY: BWR/3-1.-88

SAMPUNG NOTES DEPTH VISUAL CLASSIFICATION GENERALINTERVAL lRECOYERY (ft.) AND GEHI5R&L OBSERVATIONS WELL
NO, TYPE I IBLOWS .. CONSTRUCTION

Grab;
* - Black, SILTY SANDY CLAY, and fill

r \- materials, soft
i

1 - - - ! 1 I

t

i i------.-. ---~-- - - I

5'_ .~! : I

- I' I
: . !

2 Grab!- - - - Light brow sand, fine to med. "
I I i

!- - ,.~ i :
I

I'~ - .' . t..
10'-

, i
.~

~ I- ~
.- I

':t i-
~3 S5 35 80

15:':
Light brow SAND, fine to med. ,

,... I
~ CD Ii

I!i
16.3' -

I t}~
.:

~ -4 SS ~ 38 95 - Light brown, SAND, little fine gravel
!'w ~

~ - - )
20~ .~ 111 r.A.

21.5 ' - : .... :'~
lJ,. i ::s:

5 SS
~

82 95 - Brown, SAND, med -3 I 0'
~ - to coarse, some

'2 :et.
~

25' -
coarse gravel

~ 0 oS

~~
Cl

t~\- ...
26.5' - ~ ; '" I

~ - . '1. S i ~l
6 SS ~ 88 60 - Brown SAND, med to coarse, some coarse' rt&I i vl

~ - gravel vI U)

30'_
·~IF f

31.5' - I

IfI!
,

~ - I

7 SS 85 80 Grey brow, sand, fine to med.
"

I'
~ - . i ,
~

35'':
trace of fine gravel

I. I
I .

.~ !; !

36.5' - Light brown, SAND, med
:1 ; ito coarse. .1 I- i

8 SS - 83 90 - ,
~- 160' - (Trace fine gravel @37') 'I- 1:4~~511~H(

..- ... I'
9 100 - Dark grey, CLAYEY SILT f denae. \\ '\ j-

NOTD WATER LEVEL c.IIIIYATIONI
DRJWNG METHODS: FJIIIST OCC:URElICE:

Cable tool w/Spl1t SPOOD (5.5.)
Sampler
~3001b. Hammer and 3" Split DATEITIMEpoon

BOREHOLE DIAMETER: DEPTH
8" TO WATER

DRIll. RIG: DEPTH
BUCYRUS-ERIE 22R TO CAVE IN



LOG OF TEST BORING
BORING NO.: J.J-D

SHEET ~ of j

PRO.IECT: COE-NIRO'P PROJECT NO.: 1332..32.
LOCAnDN: Fridley t MN SURFACE ELEVATION: ----

SAMPLING NOTES
INTERVAL RECOVERY

NO, TYPE BLOWS ~

VISUAL Cl.A88IFlCATION
AND GENERAL OBSEAYATIONS

GENERAL
WELL

CONSTRUCTION

f;
.1 •

. I ;j'
I ;

I; lI; I

@55.S'

See page 1

Brown CLAYEY SILTY SANDt 'little coarse
gravel, dense

Brown SILTY CLAY, trace coarse sand,
trace fine gravel

80

100

46.5 100/
S5 I- .6'....

I-

56.5 200/....
5S I- 1.5'

I-

10

11

12

15

13

14

19

16

17

18

!- -- .... - - -
.... -

1-----01--_.... --+--1 1&5 '.:---
SO' ­

~-+--I -
51.5 200/ -

.... -5S I- .5' 100 _

1--_1--_.... '-_....._-1 5S '..:-
~i

ill
! II1 ~

uar~ grey, l:iAfiUI l:iLJ.iJ:, J.1.tUe Une sand \ ;\
uniform

-t--;:""~~:-=:--=,~-:---:- -----:;,~,::,I I
_ Brown SAND, little clay @56.3 ..

't
~, - 2

--+--1 - " ,.
61.5 190/ - a [~.

I- - - ~ 1'\:
55 1- 1.5' 90 _ Brown, SAND, fiDe ""'" i I,;

:: - ;; I' ~ I!I
1---1--- t---I---1 65'_ " _ i

66.6 180/ - Brown SAND, fine to med. j "10 : \~
I- _ @68.S ''oJ \

SS I- 1•6 ' 80 I

-~ -- -- - - - - ~ ~ ;:
1--1---1--_-+---1 70'.: "4:t ~ i~'

71.5 180/ - i " ~ ~!
!- _ Brown SAND, mad to coarse, trace fine I 0

SS '- I' 80 _ gravel, trace of cobbles . I- tJ. S
'- i 31 ~ ',..,..

75'_ ~7A' or' ...
:+---+---1 " \111 10 '; t1 !76.5 200/ - Brown, SAND, med to coarse i IJ

I- - \ ,
SS !- 1.5 80 _ \

'- - i'"
-_+_~80'- "",

81.5 215/ - Brown, SAND, med to .:oarse
I- -55 '- 1.5' 80 _

!- - -
t---I---t 8S '- ~.

86.5 190/ - Brown, SAND, fiDe to coarae __
!- _ Trace fine graveL @89' •. · . .';:••

ss '- 1. S '70 _ &" • l:o-
r- :.].. .' ':I.
I-- -I--- - - -- .~ - --- - - --- .• " •. ~ ..
__-+-_-1 90'_ ~.~. ·.P .. Ck

91.5 202/ - Brown, GRAVELLY SAND, little cobbles, ...::.,;:[6:':~:.:
SS ~ .3' 50 - trace sandstone fragments >=--- ::: ~':

.... - :~:. .:Ij~

.... 95' - '.G:. -' ;::
~.....-~~""""---"""-..I",,;':"'_~----------------.l:.'- ..F-2CM8 (R ClN7)



100

01

fE··· BORING NO.: 13-D
LOG OF TEST BORING SHEET 3 of 3

PRO.IECT: COE-NIROP PRO.IECT NO.: 1332.32
LOCATION: Fridley, MN SURFACE ELEVATION: ____

SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERAL
INTERVAL I RECOVERY (tL) AND GENERAL OBSEAVAnONS WELL

NO. TYPE BLOWS ~ CONSTRUCTION

96.5' 204/
'J::J _

····1·Brown, GRAVELLY SANn, little cobbles, ~ .' ' ... < .'. '.,
20 SS I- •8' 40 - trace· of fragmented sandstone. ".0. ••

~ ...... - • 'Ii ~ '".''''. .I- 100' - .~ . ::.
- Yellow brown, SANDSTONE, soft, well ;r::.:.... :.

~1 Grab sorted, fine to med., trace med sand. I- -I- - (St. Peter Sandstone).... -
I-

05' -- .
I- - 101'I-- - E.O.B.
I- -
I-- -
I-- -I- -- -- -- -- - .~- -- -- -- -
I-- - ~

I-- -.... -
I-- -
I-- -.... - .1-

I-- -- -- -- -- - .~- -- -- -
I-- -
I- - .~.... -
I-- -

.. I-- -
I- -.... - .1-
I-- -- -- -- -- - .1-.... -
I-- -
I- -
I-- -

F02CM8 fR ON7)
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-lfIllloc LOG OF TEST BORING
". ~'I lORING NO.: 14-D

SHEET I of 2
PRO.IECT: COE-NIROP PRO.IECT NO.: 1332.32
LOCATION: FRIDLEY. MN SURFACE ELEVATION: 835.3'
DRILLED IV: Layne-Northwest-Milwaukee IBfl~ 1_11_RR I LEn!D! 1-20-RR
CREW CHIEF: Dick Hornburc I LOGGED BY: Ron Vau2hn I CHECICED IY: BWRI 4 Mar 88

SAMPUN NOTES DEPTH VISUAL CLASSIFICATION GENERALINTERVAL RECOVERY (It.) AND GENERAL OBSERVATIONS WELl.
NO. TYPE BLOWS ~ CONSTRUCTION

- 0 - ! "-- -- - -- -- - (No samples collected 0' - 30' I ., h,
see log !:fJ 1\- - ,

!' :- for 95 and 50 ",.: I-
.~iiI . ~ l

30- Brown, SAND, fine '1[
31.5 - !o !

- -I ! , t:

~ \

5S - -- 80 - II ~',- - -~ \ /.35- Brown, SAND, fine
36.5 -

l~2 ~ -- 70 -
~, ~I- - 0'

5S I- - fAa ;I. !

40- Brown, SAND, fine to coarse, little ,fine- ~ co 1;1 '\- I. .
41.5 gravel l~ ....

\ ,iI- - Ii
"

3
~ fQ 1..- - "....... ~-- - II '3

r~
S5 - - ,

46."

45_
Brown. GRAVELLY SAND', fine to coarse, .~ e

- Brown, CLAYEY SAND, t :Lne sanel, un uorm I"': til I;·I 'S!I ~ I.. !- - Ji, 0:4 - - ~ ,,!-- 80 '2 !t;5S - - .~ ~I !

V/ /
50-~ 50' Drilling methods changed fro~ 'W

/ - - hollow stem augers to cable-tool rig. .2'

~
1:

! ~, : ~ ,- - I til

rr
!- - I- - I ~ I

50-- Dark red brown, CLAYEY SAND, fine sand, • 't! 'or' •- Brown, GRAVELLY SAND, ': i- fine to coarse, I
5 40 trace of cobbles. I ~! r- -- - I ; ,'~55 : I I J"- - +~ il

,
5"- Ban, SAND, fine to coarse, trace !t

55.5 ~ - fine gravel :1
I- -= ~Change

I i. .1'I ,I j'

6 55 I- - to hard drilling 1:" t', I

I- 10 - at 56.8'
"1 (I' .60_ .I-~i '

I- - • I I·
I- - . # •(

NOTIS WATIR LIYEL OBIIIWA1'JC)M
DRlWNG IIETHODS: FIRST 0CCUfIENCE:
Hollow stem augers to 50'
cable tool after 50':

wi 3" split-spoon sampler using DATEI11ME
a 3001b hammer.
BOREHOLE DtAIIETER:

8t1 DEPTH
TO WATER

DRILL RIG: DEPTH
Bucyrus-Erie 22R TO CAYEIN

F-2CMA (A "'7)



'-C ..
PRCUECT: COE-NIROP
LOCATION: FRIDLEY ,!'IN

L.eo··tlFT~'r BORING
BORING NO.: 14-D

SHEET 2 or'2

PROJECT NO.: 1332 •32
SURFACE ELEVATION:

....

.. .
.s:.

,; ".-.
• •• 'iO

· .

. ..· ..·

..

, ~ :. . ..

GENERAL
WELL

CONSTRUCTION

J-------f-ll1'

• F'I.'Ttl ~ ••'------t .. 'P'4C... ',t •
at 93' . ~Wl .:

EOB 97' ------1

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

Red brown, SAND, fine to med., trace
of fine gravel.

Brown, SAND, fine to coarse,

Red brown, SAND, fine to med., trace
of fine grave l.
Yellow brown, SAND, fine.

Redish brown, SAND, fine

at 88'------------CraveIIy-SARD---------------
-----------------------------it-~nT-----
Red brown, SAND
med. to coarse, some clay, some gravel.

Brown. SAND, fine tOo coarse sand, trace . { '\:'\'
silty gravel, track of clay, trace cObbies~'I' j I

(till). (Very hard to drill in.) ~/ 1~

Silty SAND, fine ',~' ~ I
I '" ,grave 1 (t ill) ; . ,I
·0 IIQI

,~ ci h-:.,':
\

• If\ :

silty SAND, fine to coarse, trace :~ I I',' t._ ;\1
gravel, trace cobbles (till) ~ r

,\ ~~ I ":l
..... ..;,@_73_._S_·-jh\n i t\j

'~

DEPTH
(ft.)

65

60

100

100

200
TI' 100

200
Y

100

100

so

60

200
TI'

196
TI'

200-:sr

200 70
:5'

--+-""'-1 70

'---+---1 85

i--+---1so

60.3

12

14

10

II

13

7

9

8

SAMPLING NOTES
INTERVAL RECOVERY

NO, TYPE BLOWS _

~-1--t*--+-...., 90

+--+--_1---+---1 75

Fo2048 (A 1IN7)



PIO,JICT !LUll. CO~.-NUi~DP

Va.1, Illl, S-pee
DAn 11ll14LI.D t I';. l-'"a"'tJ'-- _

TUauiAR STEEL CEN11IAUZERS

. 4' DIA. aLACIC IlION C.CH. 401
'Will tlOINT THRUDID 'lltl

"....--.: alA. OUTER CASINO

~rjo---'2' DIA. HOL!

YIA-~--NIATCIUINT aROUT

...
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r·

"'0£ BORING NO.: s-pr.
LOG OF TEST BORING IHIET 1 or 4

PRO.IECT: COE-NIROP PRO.IECT NO.: 1~"t? ~.,

LOCATION: FRIDLEY, !'IN SURFACE ELEVATION: 832.2'
DRILLED.V: Lavne Northwest - Milwaukee ~ I ~
CREW CHIEF: tLOGGED BY: Mark McColloch I CHECKED BY: BWR 9 Mar. 88

SAliItL NO NOTI!R DEPTH VISUAL CLASBIFICATION GENERALINTERVAL RECOVERY (ft.) AND GENERAL OBSERVATIONS WELL
NO, TTPII: BLOWS IN CONSTRUCTION

~
v

0 Black., SAND, fine to med. some to little-1 2 - fine gravel, trace of silt and clay,
WS

~
3 - plant roots.

2 V -
~r

:/ 5_ Brown, SAND, and GRAVEL, med. to coarse,.
~ 5.5 - pieces of wood. ~

3 WS ~
- J oJ- 3 '2- .~a

;;;
t7.1/9.5 ~.... 10-

~
10.5 - ~ oJ

- ., d
and GRAVEL, med. to coarse, 1 )

4 WS

~ - Brown, SAND \
1,)4.5 - E!!£!!_2!_!22~~_________________________ Gl

". 15.5 15- Light ·brown, SAND,. fine to ·coarse.
.~

~ --5 WS

~ -
lA9.5 -

". 20- .~ ~

~
20.5 - ci

- Light.brown, SAND, fine to coarse. .:
6 WS

~ - i ! ~
~25.5 - :

.~ u !,)

" 26.5 25- ",

'"~ - ':z ~ ~- Light brown, SAND, fine to coarse. ~ .. ~ 3 0

3 -'
7 WS

~ - 0 ~ 1 -.3a ~
30 - -&

~
\I

"30.5 u ...'- .~ ':c
" tr :J I .5 ... J w... a ~

~ - Light brown, SAND, fine to coarse. III

3 \.I
8 WS -

~
\J

~5.5 -35_ -.
" ~ 36.5 - Light brown, SAND, fiDe to coarse.

~ -~
9 WS - More coarse sand and fine gravel

~ ....zn.~ 4a.:: -..;'

~
41.5 --

HOTEl WATIR LEVEL OBIERVATIONI
DRIWHG 1IETHOD8: Mud rotary FIIIIT OCCUIIENCE:

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

DA~

BOREHOLE DIAMETER: DEPT1t
8" to 6.5" to 3" TO WATER

DRILL RIG: nt-bU: we U (;8Slng Gus DEPT1t
Peck Bratt 22R: Rock Core TO CAVE ..

Fo204A (R 0N7')



1flIl"" LOG OF TeST BORING SHEET 2 of -/.

PROJECT: COE-NIROP
LOCAnON: FRIDLEY,MN

PRO.IECT NO.: 1332.32
SURFACE !LEVAnON:

SAMPLING NOTES
INTERVAL RECOVERY

NO. TYPe BLOWS ~

DEPTH
(fL)

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

GENERAL
WELL

CONSTRUCTION

~( ~..
J :l

0It,
~;

" :l
~

.... J
J

CD
10

.-

.

.

too
SAND, some clay and fine gravel.· 6

ti
~

14U

ws

ws

10

11

12

13

-- Brown, SAND, Ked. to coarse, trace
-- cobbles.--

1--+---.~;lli.--"'~--+--~45": Brown, SAND, med. to coarse little
:,l - silt and ~lay.

~ -
WS ~I~ - 49

7.2~ -I-'- No clay present at 49'
1--i-....,0+9f---f---f SO -

~ - Brown SAND and GRAVEL, med to coarse,
WS ~ : little silt and clay.

~~ -.-.-+---=....ift---I---l S5 - Brown, SAND, some clay and fine graveL'

~ :
'1 -
71.-' 60 -

I--+---""'~""---II----I - -
~ _ Brown, SAND, some clay and. fiDe gravel.
~ - 63'

14 WS 1/ }
':2~ - - Clay becoming more abuDd.ant.

I--+--,..tl~~'i---+--I65~ " 65'

~ - Brown, SAND, some clay and fine gravel.ws u _
15 IT

~~ -- Brown,
~ 70 _ 72'

~ -} Clay becoming less abund.ant.
T. - 73'

16 ws ~v -_
1--+----:"""~-~1-___f75_ Brown, SAND, med.. to coarse,

... i: - little fine graveL

~ -
17 WS ~~ :

1----lf--..,F~--+--1 80 -
... ~ - 1" 1IT. - Brown, SAND, med.. to coarse, ltt e
~ - fine gravel.

18 ws ~...... :
+--+---:~--+---t 85 -

~~ .v. - Brown, SAND, med.. to coarse, llttle
~ - fine gravel.

19 ~ _
ws If _

1--~-::t""~"~--+--190 -
" ~ - Brown, SAND, med. to coarse, little

WS ~ - fine gravel.
20 ~ -

l!..!1_ 95 -
~......-

•

F-204B (R lIN"'"



Ie

F-2048 (R lIN7) J,

1fKll"· . ~ :'~~'ir ;.~ ~ ~ "~'. eoRING NO.: 5-PCLOG OF TEST BORING 8H!ET 3 of 4
PROJECT: COE-NIROP PROJECT NO.: 1332.32
LOCATION: FRIDLEY, MN SURFACE ELEVATION:

SAMPLING NOTES DEPTH VISUAL CLASSIFICATION GENERALINTERVAL RECOVERY Cft.) AND GENERAL OBSERVATIONS WELL
NO. TYPE BLOWS ~ CONSTRUCTION

~
':/;) - IDark brown. SAND. med to coarse, trace

t ~of siltstone with interbedded shale.-
~ oJ21 G

~~
- ;

.,
;.

100 - 'C '(Yellow brown. SILTSTONE, interbedded .1--" \l

v_
. - ..... with soft pale yellow shale. oJ J- ~

~22 til- J :JG • ,...,.
In~ Yellow brown. SILTSTONE • fl II)..... -G

~ .......

IO~
~-- ~ ~-Yellow brown, SILTSTONE. 0;) "G el

~
24 - "- .. .,Z'r- 110-8" casing grouted. Begain 6.5" 2 ~... ~ ::i~......

"'~V
V -borehole.

~-
V "" -

/' t"-.......... 110-i;" -- Yellow brown, SILTSTONE and greenish ~r-- -- -/
25 G ...~ - grey siltstone.

~ 1'12
'" -26 G -1-0-" II~ -p.. ,..

""J. ~

""" ~ellow brown. SILTSTONE and greenish vG ' I- ...- ~rey siltstone.
J27

'" - :z- ;.I-- 12Q.. - ~
\I II

..... ~ - !oJ '2
'1 a

aG -~ellowbrown. SILTSTONE and greenish 0 t;to28 fI -~rey siltstone. '" 3 S
ff'r- - ~ ~

12_ !".w\ "-... , wft - ':l:
0G

~ - Yellow brown, SILTSTONE and greenish '" ~- '2 agrey siltstone. 0 l- i ~"1-0-" - !;. 629
A '"130_

.~
~

'"
..... Tan, SANDSTONE/SILTSTONE, very fine .a

~ - .. ,..30 G - a ~
'r- I~~ to!

2: ~~ .. '"31 -j - u \JG
7~

135.- Tan, SANDSTONE/SILTSTONE, some greenish _p..-
white shale...

~ Fractured zone, drilling method-G

~ - losing water into bedrock.
32 -

t 140.- Reddish brown, SILTSTONE, and white -I--

~'r- - SANDSTONE/SILTSTONE.

-of -
G

~ 145 -

I
I
I
I
I
I

~
I
I
I
I

-.
I
,I

I
I
I
I
I



LOCAnON: FRIDLEY. MN

we'"
PROJECT: COE-NIROP

LOG OF TEST BORING
... ':::•.1, 80RING NO.: 5-PC

IH!!T , of 4

PRO.IECT NO.: I332 •32
SURFACE ELEVATION:

I"
:

~

J
2
;
~
\I "':z
a

D

~
J 5

\i

"'"w
't
0

~

i
4)..
~6

f( '".s ..
.. ...
i

'::I
III

S..
u \J

GENERAL
WELL

CONSTRUCTION

t
~
;
~

_ ... \I

oJ

"JI•

.1-

.~

.

and white

VISUAL CLASSIFICATION
AND GENERAL OBSERVATIONS

27

25

24

28

21

31

32

26

29

~~::iS~AgM~PLI~N~G~N02:!=TES=~=--1 DEPTH
INTERVAL RECOVERY Cft.)

NO. TYPE BLOWS ~

G _ i, _ 13s.: Tan, SANDSTONE/SILTSTONE, some sreenish _I-
7..,. white shale.

~--~--~~~~~--~--+----_-i Fractured zone, drilling method
G ~ _ losing water into bedrock.

y. -.
~ 14Q.. Reddlsh brown. SILTSTONE,
'.I _ SANDSTONE/SILTSTONE.
,..[....

IDark bravo. SAND. med to coarse. trace
:: of siltstone with interbedded shale.

-
~-+--~!;q;/_-+---f 100': Yellow brown. SILTSTONE. interbedded
.... _ with soft pale ye How shale.
22

1-__-1-_G--:::Wll/F-__+ __-+.l.I"nlol.J.':I~-Yellow brown. SILTSTONE.
~:,I -

G 1.;0 10~

~~ -
~ _ Yellow brown, SILTSTONE.

G ~,_ :
",...... 110-.8" casing grouted. Besdn 6.5"

~~>VV :!borehole •

.....V ~~ 0=
.....- II __ Yellow brown, SILTSTONE and greenish

G .....~ L.-- I'I? -Igrey siltstone.
1.----+....:::..~~-+--f-l-l.iI.._1

~~

G ~ L,.....
--II~

G'" ~11,.. -"'eHow brown, SILTSTONE and greenish
-grey siltstone.--120..-

G ~ ~ -
-!rellow brown, SILTSTONE and greeniSh
- grey siltstone.

'./-.... 12":
~~ -

G ~ - Yellow brown. SILTSTONE and greenish
~I _ : grey siltstone.
[7:...... 130_

1----1-~~1~----t--t _ Tan. SANDSTONE/SILTSTONE. very fine

30 G ~ [.... l't't -

- -
145 -



....

GENERAL
WELL

CONSTRUCTION

PROJECT NO.: 1332.32

IHIIT 4 of 4

SURFACE ELEVATION:

BORING NO.:

VISUAL CLASSIFICATION
AND GENERAL OBSERYAnONl

eddish brown, SILTSTONE, and white,
ANDSTONE/SILTSTONE.

COE-NIROP

G

.c'. La" of TEST BORING

34 G Orange brown, SANDSTONE. White, ,...
SANDSTONE/SILTSTONE. .0

~

~...,
.)

Orange brown, SANDSTONE. White, 2

SANDSTONE/SILTSTONE. ;
«
u
J

"'"J
36

Yellow orange brown, LIMESTONE, ~

interbedded with siltstone, few
interbeds of sand, fractured, vugs 1.. 0lined with chalcopyate, pyrite, and ~

...
11: '4

calcite. 0 , ..
~ i ;..
~ "2 1... .. ;,J

t Itt

EOB at 190.5'

33

r
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-
BOREHOLE LOG WELL AT·1

•

DEPTH (ft)

0·1.5

1. 5·5

5·18

18·45

45·48

48·51

51·55

55·58

58·63

63·65

CABLE·TOOL CUTTINGS

DESCRIPTION

Fill

Clay &rocks

Sand &gravel; 19. gravel &cobbles (13'·16')

Fine silty sand, brown

Fine very •.tlty sand, brown

clay brown &grey mixed no water

sand & gravel silty to muddy brown

Sand & gravel course gravel very silty brown
11ttle heave

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

Sandy gravel tight IIUddy no water. no heave.
brown, open hole

S.Y.L. 25' 1:00 PK 12-7·87
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I'

DEPTH (ft)

0-5

5-40 -

40-41

41-85

BOREHOLE LOG" WELL AT- 2

CABLE -TOOL CUTTINGS

DESCRIPTION

Black organic top soil

Brown fine to couse sand and rounded gravel'

Sand & gravel; 19. gravel'" cobbles (40' -41')

Brown sandy siley clay with,li;ttl.. to some gravel

S.W.L. 22' 3:30PK. 12-21-87'
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GUll-SIZE DISmIBtJnOll uPOUS·



KEY TO GRAIN 5IZE DISTRIBUTION REroRTS

BJREHOLE LOCATION • SAMPLE ·NO. DEPl'H BELCJtl GROOND eFT)

2-I 5-8 35 - 36.5

e . 2-I 5-10 45 - 46.5
2-I 5-15 70 - 71.5

10-D 5-3 10 - 11.5 . ,-_.

10-D 5-11 50 - 51.5
10-D 5-20 95- '90;5' - .. "'- " -" ~

ll-D 5-8 35 - 36.5
ll-D 5-17 80 - 81.5
ll-D 5-25 120 - 121.5

12-D 5-4 20 - 21.5
12-D 5-13 65 - 66.5
12-D 5-25 125 - 126.'5

13-D 5-4 . 15 ~ 16.5
13-D 5-9 40 - 41.5e 13-D 5-20 -95 - 96.5

14-D 5-2 35 - 36.5
14-D 5-4 45 - 46.5
14-D 5-12 85 - 86.5

23-5 5-6 10 - 11
23-5 5-9 20 - 21
23-5 5-13 30 - 31

I.



;. :
1a f-o-:o--f-H++++-l~E-~H+I-f-+-+~--f+t++-+-=f-f-':"+--~~.f.o+-f--i-_+l+~-I-+-.,I-~

o 0.0

10.0

~ GRAVEL
0.0

1. e 0.1
OPENING SIZE - mm

;.~ SAND
90.3

.01

~ SILT
9.0

I·e

.001

~~ CLA·...
0.?

.' /j

Clas~iTication

uses A~SHTO
LL PI

0.12 0.091 0.0'40 0.94 1.6

·MATERIAL DESCRIPTION

Project No.: 1332.32
Project: COE-NIROP
~ Location: 21, s-a, 35'-36.5'

Date: 4/6/88

GRAIN SIZE DISTRIBUTION TEST REPORT

TYPE OF TEST
ASTM D 422-63(72)
H~dromet~r an~l~sis

M.chanical an~l~sis

RMT Inc. '. '. ;;:.~ Fig. Ho. _



-..
c GRAIt-l SIZE DISTRI ];~'T" lot" TEST REPORT

'1"4 C . .
Jj~~f1l!.~c: c:.

~
• r:~ • '1"4 .~ ....

t: C '. c: ISJ~.... .... ....- ...... NCO lSI CiI CiI Gl "CiI G,f4'4,.tJ."I , ' " '"J1' - N 'It" "" -N100 "" t'J N- -t'J .::. t'J .... .. $ .... • ••:
r~~ .. f

:
: :

90 : :

: \8£1 : : : : :
: : : : : : :

i
: : l :

70 : : : :

\

: : 1\a:
60UJ

I Z

\~-IJ.

.... 50 :
z ,lJJ :1'-:.
a: 40 : :w
0- : : ; : : : : :

: : : :

I ;:0 ;

: :
~~: :
~20

: : : : : : -.~
10 ...

:. : ~

0
2a0 lae 1a.e 1. a 0.1 .01 .001

OPEHIHG SIZE - mm

;:+3N ? GR~VEL ~ S~ND J ? SILT .,' CLAYi.

Q 0.0 0.0 69.6 22.6 7.8

Cl~.ss.iTication
uses AASHTO LL PI D60 D3e Dl0 Cc C.....

.':) 0.15 0.072 0.0081 4.32 18.4

t1ATERI~L DESCRIPTION TYPE OF TEST
0 ASTM D 422-63(72)

H':lIdrometer a.na.l':l:i-is
Meochanica,l analysis

Projeoc:t No.: 1332.32 Rtpmarks:
Project: COE-HIROP

" Location: 21, S-10, 45'-46.5'

.
Date: 4 .....6 .....8e

GRAIN SIZE DISTRIBIJTION TEST REPORT

RMT Inc. Fig. No. --
"

. ~~



. GRAIN SIZE DIS)ni=~TTnN'TEST ~';:EPORT.::

11" ~I~
.... . .C.:: c:. C • N ..... .... ....

c C''" c ~~. -t DfIoI...... .... ....- .... "It' NCO IS) IS) IS) Cj;I "It'G)

180
I '. " "'. "It' ...; I~ "It' .....,:' -N a", ........'(I t'J N- -t"J -t..-:. =* =* =* =* *=*
: .~. . : :

: : : :
';'(;;1 : , :

:
,

: : ; ~eo : : :
: : : : ~ :

: : :
713. :

: : : : :
0: : :
UJ 60:z : : : : : : :-~ : : : :

!:: 50 :

Ui : : : : : :
':-., : : : : :a: 413 : : :UJ
.:L. ..

: ..
: : \30

: : =,: : :
213

:

: : : \ :
: :10 ' .

: " :
:

(;;I : : : . ,
2ee 10e 10.0 1.0 0.1 .01 .eal

OPENING SIZE - ,
mm

~:+3N
., GRAVEL ~.: SAND ? SILT I ., CLAV;'. ;'.

'" e.G _.e.e 95.3 3 • .0 I 1.7

Cl:<t.ssiof'icat ion
PI' 1130 Cuuscs AASHTO LL. D60 D10 Cc

::., 0.34 0.227 0.1351 1.13 2.5

t'1ATERIAL DESCRIPTION TYPE OF TEST
0 ASTM D 422-63(72)

HlsJdromet.r anal ':Is, is.
Mechanical anal \:IS is

P,..oject No.: 1332.32 Remarks:
Project: COE-NIROP
(1 Locat ior": 21, 8-15, 70'-71.5'

.
1

Date: 4/6/88

GRAIN SIZE DISTRIBUTION TEST REPORT

RMT Inc. Fig. No. --
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c c c. .( .... ..~ ......~
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' . ...
~,: : : :

$-8 : : :
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80 : ,
: : : ::

: : : :
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: , :
0: : : : : :
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U. : : : : : : :

I .... 50 : : :
I z : :lJJ : :
I '-' ..

cc 40 : : Il:
I lJJa.. : : \: : : :30

: : : : :
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: : : ""'~~
.10 : : : ~~""-

I
: : : .. .
: 1"- ...,

: .' : --g

I
e
2013 100 113.0 1.0 0.1 .01 .001

OPENIHG SIZE - mm

~:+3N
., GRAVEL ~.~ SAND ... SILT I ~.~ CLAY<'. ,.

0 0.0 2.3 80.0 u~.e I ':'.9

Ch.ssi-Picat ion
USCS AASHTO LL PI D60 D3a D10 Cc CI.l

,":) 0.38 0.204 13.011313 10.96. 38.0

r1ATERIAL DESCRIPTION TYPE OF TEST
0 ASTM D 422-63('?2)

H':Idrom.t.r :;,.rlal ':Is. i So

M.ch:a.nica'l anal~$.is

Project No. . 1332.32 R.marks:.
Project: COE-HIROP
0 Loca.tion: leD, S-3, 10" -11. S"

Date: 4/.:;./89

t3RAIN SIZE DISTRIBUTION TEST REPORT

RMT Inc. FiSl. No. -



,
I

13F:AIt~ SIZE DI S:TF: I I:UT I OH

I
c TEST REPOF:T

J~J"It~'~
.... . .

c c c. . • (o,j ..... a ........

~ ~./'~I c c c'" c oc::o.... .... ....- .... 0::1" '-.,j 0::. e:;, r.:;. e;:t fSI o::t"lS,I
I ", ", " -.j- - N "IT 'I) -(.... Qf"t A.le-Sf>1013 "',:t ,.., C'o,j- -.1'::':0 -to'') # '**' .- *' .... .. =ttl
: : , ...... :..

: : : : :
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\
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.,
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~
UJ
f...) :a: 40 : : ::i IJ.J
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~
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: :
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113
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13 :

2ae lee 1£1.8 1.13 e.l .al .13131
OPENING SIZE - mm

~~+3""
., GRAVEL ~.: SAND ., SILT I '.' CLAY.'. ,. ....

0 13.0 6.7 80.9 11.3 I 1.1

C 1 ::<.;:.;& i of icc.ti,:.,-,
uses AASHTO LL PI D60 D30 Dle Cc Cu

.:.) 13.40 0 . 149 0.0650 0.85 6.2

t1ATERIAL ItESCR I PT I ON TYPE OF TEST
Q ASTM D 422-63(72)

H,:!drometet' anal,:!sis.
Met: han i c iO.1 iO.ni'.l ,=,S i s

Project No • . 1332.32 Remark$.:.
I Project: COE-HIROP

(,l Loca.tion: HID, S-11, 50· -ea. s'

0

Date: 4 ..... 6 .....88

GRAIN SIZE DISTRIBLITION TEST REPORT

F:MT Inc _ Fig. No. -



'::;'0
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. ""l. . .

; ~--. ~.. ~~.

~\

'SI
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, .
\.~

SIZE DISTRIBUTION TEST REPORT

[
, i:;RAIHc.:.... c: .

c: c:
C . • ("J ..... ........

c: c:, c:.... .... ....- .... "'i" I:'~ .:0

I
I - t;)

..... , .....
l0e -..:. t-':. (~- ..... ~,

I ';'e

80

70

11:
60~....-IJ..

I- 50
== :
UJ,:...;.
a:

4~1UJa.
:

3~1

2121

1ft

~~

2ee 100 10.0 1.0 0.1 .01 .001
OPEHIHG SIZE mm

%+3N '.' GRAVEL ., SAt-iD ~.: SILT ~.~ cu......·,", (.

,..., 0.0 3.9 87.3 4.7 4.2-.'

MATERIAL DESCRIPTIOH•
Ch.:=.si-PiCi'.t ion

uses AASHTO LL PI

1.43 0.775 0.1058 3. S'8

TYPE OF TEST

13.5

ASTM D 422-63(72)
H':::l dr ometE't' ~n~ l':!s is
Mechanic~l ~nal~$is

Project No.: 1332.32
Project: COE-NIROP
o Location: l0D, S-20, 95'-96.5'

GRAIN SIZE DISTRIBUTION TEST REPORT

F:t'lT Inc. Fig. He•• __
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c 13RAIH :::IZE It I STR I BUT I Ot~ TEST REPORT

~f,l~~
.... .

c c c. . .(~ ..... .....~
C C C ..... C Q Q.... .... ....- ·... v N'" IS. 1St c;;:l Q V at ~ ~\\41\9/JI ..... " '";''' v - .:.... v 'oJ) -Nlee .." to') ('~- -I"'> -to':t .. :#: '* "*' :#: "*'''*'
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OPEHIHG SIZE - mm

=..~+3N r. GRA~JEL
., SAND I r. SILT I ., CLAY<'. .'.

~ 13.0 0.0 96.8 I 2.4 I ~3. 7

Ch.:E.si +ic:oo.t ion
uses AASHTO LL PI D60 D30 D1e Cc Cl.l

,~~ 0.51 0.297 0.1940 0.89 2.6

MATERIAL IIESCR I PT I ON TYPE OF TEST
ASTM D 422-.:'3 (72)
H'. dromet er ar':a.l ....s. is

.. Mechar.ical ~.n:a.lysis

Project No. : 1332.32 Remarks:
Project: COE-NIRO~_e

.(1 Loc.at i or,: 11 D, -410&, 35-36.5'

D~.te: MARCH 25, 1988

GRAIN SIZE DISTRII:UTION TEST REPORT

Rt1T Inc. Fig. No. -



I --
c GR-Alt·~ S:IZE III~ I ;-, I!,'11TI Ot~ --;'EST REPORT

Jt ~'I"
....
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I
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I
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...... : :UJ :,;..:,
a:: 40UJ
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: : [20 :
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1121
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: : :

e
2ee lee 10.0 1..0" 0.1 .01 .£11211

OPEt~ i: t4~- SIZE - mm

~~+3N % GRAVEL % SAND Yo SILT % CLAY
'.~ 0.e 7.4 91.6 121.0 1.0

Classi-Pication
uses AASHTO LL PI D60 D30 D10 Cc Cu

.:) 0.48 ,e.315 0.2011 1.02 2.4

t1ATERIAL DESCRIPTION T'y'PE OF TEST
Q ASTM D 422-63(72)

Hy dt'omet et~ ::o.nal':lsis
Mech.u"lical an<il.l':lsis

Pr-ojeoct Ho. : 1332.32 Remarks:
Prc·jeoct: CCIE-NIROP

C,,1 Lo~at ion: 11D, S-17, 80'-81.5"

Date: 4 ....6/88

GRAH~ SIZE DISTRIBllTION TEST REPORT

Rt1T Inc. Fi9. No. -



13F:~iH~ ::;rZE DISTF:IBUTIOt-i TEST F:EPORT
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1. e 0.1
OPENING SIZE - mm

.::-:' SAND

.01

~: SILT
2.4

• ~101

~~ CLAY
1.3

Ch.::.=.iTic~.tion
uses AASHTO LL PI

0.57 0.297 0. 149~1 1. 03 3.8

o
MATERIAL DESCRIPTION TYPE OF TEST

ASTM D 422-63(72)
H~drometer anal~sis

Mechanical anal~sis

Project No.: 1332.32
Project: COE-HIROP
o Location: l1D, 8-25, 120'-121.5'

GRAIN SIZE DISTRIEUTION TEST REPORT

RMT Inc.

R.marJ~s:

Fig. No. __



r c GRAIN SIZE DISTF: I I:UT lOt" TEST F:EPOF:T
~t" ~,6e.... 0 0

c c c. . • C~ ..... .....poI

;r/~c c c " C ISlISl.... .... ....- .... ~ NCO Q lSI Q GI ~ lSI
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I
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I ~ S8 :
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: :

I
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2121 -

: \~10 :
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OPENING SIZE - mm

~~+3N
., GRAVEL ., SAND Yo SILT I "' CLA....•{'. .'. ,'..::;. e. ~3 0.7 93.3 3.3 I 2.7.

I
C1 :a:a.~. i of' i c:a t ion

uses AASHTO LL PI D60 It30 D10 Cc ell
{? 0.29 0.184 121.1148 1. 81 2.5

MATERIAL DESCRIPTION TYPE OF TEST
0 ASTM It 422-63(72)

Hy dr Olflet E'r arIa1':1$ i So

Me'c:h~ni c~.l ·"'.nal':ls·i;:.

Project No. 0 1332.32 Rema.rks:.
Prc·ject: COE-NIROP

1.'.1 Locat ion: 12D, 5-4, 20'-21.5'

Dco.te: 4/6/88

13RAIN SIZE D I STRIBUT I OI'~ TEST REPORT

RMT Inc. FiS\. No. --



C GRAlt..j 8IZE II I S:TR I BUT I Ot~ TEST REPORT

~;J-It"f/J
.... ccc. . .(" ..... ........
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OPEHIHG SIZE - mm

~~~3N ?; GRA'u'EL " SAND ., SILT ., CLAYr. t'. ,'a

t) 0.1:3 13.5 83.4- 1.7 1.3

MATERIAL DESCRIPTION•
Cl::o.ssi-f'ic::d: ion

uses AASHTO LL PI

1.02 0.493 0.2526 13.94

T'y'PE OF TEST

ASTM D 422-63(72)
H~dromet.r ~n::o.l~5i5

Mechanic~l analY$i$

4.1

Project No.: 1332.32
Project: COE-H!ROP

(1 Locat ion: 12D,· $-13, 6S' -66. S'

GRA I t-l SIZE DI STR I BUT I Ot~ TEST REPORT

RMT Inc:.

Remarks:

Fi9. Ho. _

. .. '



I GRAIH SIZE DISTRIBUTIOH TE':'I ~';::-C::'''''RT I~ 6I a::....
a:: c c v' S,6 ~•

C • t:...~ ..... .... .....
"",I ./c c: ", c: GtGt.... .... ........ -0"'4 ''It NCO Gt G C>:. ~ ~~
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I
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OPENING SIZE - mn.

~:+3N ..' GRA....'EL :.: SAND ~ SILT ., CLA....(". (".

r.;- 13.0 31.7 66.5 1.1 e. .:.

Ch.s::.i i'ic::O.t ion
USCS AASHTO LL PI D60 D30 DU~ Cc Cu

!.~;. 2.79 1.091 0.5284 0.81 5.3
I

I

t-1ATERIAL DESCRIPTION TYPE OF TEST
.:J ASTr'1 D 422-~.3 (72)

Hydt'ometet' arlalys.is
Meoc han i c :a.1 an:a.lysis

Project J-~o • . 1332.32 Remarks:.
Project: COE-NIROP

\

S-25,0 Locat iOr".: 12D, 125'-126.5'

Ilate: 4/5/88

GRAIN SIZE DI STR I E:lJT I ON TEST REPORT

Rt1T Inc. Fi9. t40. --
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I GRAIt~

........ TI TSTR I :E:JJT ": Qto~ TEST REF'ORT
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OPENING SIZE - mm

~~+3N '.' GRA~)EL ~ SAND '1 SILT I '1
;

('. ('. ,'. CLAY
0 a.e 5.9 92.' 0.3 I 1.2

..
C h.s.:=.i·f i ': .... 1: ion

. .

uscs AASHTO LL PI D60 D30 Ille I::C CU

'~7 a.53 0.325 0.:2118 0.94 2.5

folATERlt=lL DESCRIPTION TYPE OF TEST
0 ASTM D 422-63(72)

H':ldromet er an3.1':lsi$
r'1ech:anic:&.l :oo..na 1':!s is

p,...:;lject t-~o • . 1~32.32 Remarks:.
Pl"'ojer.:t: COE-NIROP
C-' Locat iOI"'I: 13D, S-4, 15'-16.5'

D:oo.te: 4 .....6.'·88

GRAIN SIZE DISTRIBUTION TEST REF'ORT

RMT Inc:. FiSl. No. --



.r.-:, J:;:iRAIt-l

c c c. • t;"J ..... ....... t""t

C C C " , C.... .... ~ I~-.l 0:0
I .... " ".

1(11.3 ..... ......) N- - ......J ~....:I

SIZE DISTRIBUTION TEST REPORT

~.
.#

o;'~3

:::£1

70
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UI 60:z:-l.L.

~ 50:z:
L.Ll
':"':1
a: 40UJ·
&:I..

3£1

20
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121
2£10 1\30

~:+3N

() 121.121

\

10.e 1.121 0.1 .01 .001
OPr:;HING SIZE mIT.

., GRAVEL % SAND % SILT I ., CLAY1'. (".

a.e 2.S' 74.1 I 23.0

.':;,

Cl ~.SSiTiCl:l.tiorl
uses AASHTO LL PI

". : .'-

o
MATERIAL DESCRIPTION TYPE OF TEST

ASTM D 422-63(72)
H~dromete~ anal~sis

Mechanical analysis

II Project No.: 1332.32
I ~rOject: COE-NIROP
I ~ Location: 13D, S-9, 40'-41.5'

GRAIN SIZE DISTRIBUTION TEST REPORT

F:MT Inc:. FiSl. No. __
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I GRAIN EIZE II 18THI E:llT I Ot-! TE:;:T REPORT
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OPENING SIZE - mfrl

~~+3N ~.~ 13~:AIJEL
., SAtiD ~ SILT i~ CLA'y'r.

~. 0.13 30.5 67.5 1 ~ 13.5...,

I
Ch.ssiTic~.t ion

uses AASHTO LL PI D60 D30 DU3 Cc Cu

.~ 3.82 1.4133 8.2612 1. S-7 14.6

MATERIAL DESCRIPTIOH TYPE OF TEST

"
..

..
ASTt'1 D 422-':.3 (72):

~r:·.

H'::I dt" omet et" a.il=". 1ys i So

Mechanic~.l an~.lysis

Project No • . 1332.32 Remarl~s:.
Project: COE-NIROP
Q Locat ior.: 13D, 8-:20, 95'-96.5'

.
Date: 4/6/88

GRAIt-~ SIZE DISTRIBUTION TEST REPORT

F:MT Ir.c. Fig. 140. --
U



c: G :A N .::. .:.E II I STR I :E:UT I Ot-~ TEST REPORT
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OPENING SIZE - mm

~~+3N % GRAVEL ., SAND % SILT I ., CLAY1'. ,0'.

t':) e.G G.e 94.7 3. €t I ."') ':II
""""- ~

Cl~,ssiTir:il.t ion

uses AASHTO LL PI D60 D30 Di0 Cc Cu

.':) 0.21 0.158 0.1096 1.09 1.9

MATERIAL DESCRIPTION TYPE OF TEST
CI ASTM D 422-63('?2)

H':Idrometet' an:al '::lS is
, . Meehan ic :a.1 <il.ne-.1 '::lSis

Project No. : 1332.32 " p.', Remarks:
Project: COE-NIROP
{) Location: 14D, S-2, 35'-36.5'

.
Date: 4/.S/88

GRAIN SIZE DISTRI:E:UTlm~ TEST REPORT

RMT Il"'lc. Fig. t·k•• --



lSI-..#
C 13RAH~ :=;IZE DISTRII:UTIOr'i I·;:;,::· ... h:E:PORT.... .

C C C
C C~..:J C·... ·... ·...
........ - .... "!t' ('.lCO

I ',,, '"
M N- -~ -VJ

c....

80

68

50

48 ,
10

10.0

~~ GRAVEL
0.1'3

1.e
OPEtHNG S1 ZE -

77.6

e.l
mm

.01

~~ SILT
9.2

, ..'i'.

I

.OBl

CLAV
13.2

1-1----+--------+-------:-.-----------------\.

MATERIAL DESCRIPTION•
Ch.ssiTir:at ion

uses AASHTO LL PI

1'3.15 0.09S 0.0028 23.36

TYPE OF TEST

53.9

ASTM D 422-63(72)
H':/df'ometef' anCl.l':!sis
Mechanical analysis

Project No.: 1332.32
Project: COE-HIROP
¢ Loc~tion: 14D, 8-4, 45~-46.5' '"

•• ~ ,:-~~.

Remarks:

GRAIN SIZE DISTRIBUTION TEST REPORT

F:MT Inc. Fig. No. __



.
I~.;::·': TI.j '3IZE III :;;F.;I:E:UTIOH TEST I=:EPOF::Tc

J~,\. S",
,~ . .

c cc. . • ('l • 'po1 ......P"'4

C C Co", C I:J:)~. i\ ~• po1 .po1 .r1_ ·... v NCO IS' I:J:) G crl V IS•
I " " ..... v .... N V ...,) .... ('\l

Q" ."4',a'-1~3tl "1:- t-~, N- -"'." -t-:.':. '*'" *' '*I: *' *' ##

~

I90

:::0 ~ ,

70

cc
UJ 60::;::-u..
t: 5~3....
UJ(.,;,
IX: 40UJ
a.

3~j

.:

20 \;

1£1 1\
~~

e
2£10 100 10.0 1.0 0.1 .01 • ~~101
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f1ATERIAL DESCRIPTIOt~
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GRAIN SIZE DISTRIBUTION TEST REPORT
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BERCH-SCALE TESTS

Packed-bed air stripping columns 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 wat~r would result in potential operation or maintenance problems

if implementation of either of these technologies 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 with 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 and 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 inserted 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 durations. The samples

were also analyzed for various 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.

precipitation is further confirmed by decreasing

increased aeration. The decrease in calcium

Calcium carbonate

alkalinity with

and alkalinity

concentrations was found to be a linear relationship with time of

aeration. The sample also contained 1.7 mgll total iron, which was

almost completely precipitated after five minutes of aeration.

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 •

1332.52 139:RTA:frid081B 3
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UUUUUUUU ENVIRON"ENTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPlmlu,~ ::'m (SHEET lor 1 I uuumuum

JOB DESCRI PTION: NIRDP - DIIAHA
REPORT DATE:ll "ay BB

-
B : DENOTES PPB

LAB ID PROJECT ID

COLUIIN.... 1
ANALYSIS.. 12
PPII....... SE

2
15
IN

NIROPOOOOOOOOOO HN03
RECEIPT DATE:26 JAN 88

3 4
17 23
BA liN

JOB FILE: 99059
EST. COIIP. DATE: 04 liar 8S

RON

°90SQ 245 CONC <0.005 I 0.033 I 0.149 I 1.74
mc 84 . I 97.8 I 98.8 , 93.7
OUPL <0.005 I 0.032 I 0.154 , 1.76 1
010 0130B064, 5120B0401 5120B04U 5120B04U

HBA AUTH

'" .

99060 lOS

99061 l1S

99062 DC DUPLICATE 11

99063 22S

SE SELENlU"
IlN IlANSAHE5E

CONC <0.005 1 0.195 , 0.092 , LOB
mc , t , .,

...
DUPL t 1 1 ,
OIn 013080bU 512080401 512080411 512080411

H6A AUTH

CONe <0.005 1 0.069 t 0.082 t <0.030 t
mc t , t ,
OUPL 1 , , ,
DIn 01308064l 51208040' 5120804H 5120B04U

H6A AUTH

CONC <0.005 '0.043 1 0.156 , 1.73 1
tREC , , , ,
DUPL t , t •
DID 013080641 51208040' 5120804U 5120B041t

H6A AUTH

CONC <0.005 1 <0.030 1 0.123 t 0.372 t
tREC t 1 I 1
DUPL I I 1 ,
DID 01308064' 51208040' 5120804lt 5120Bom

H6A AUTH
IN ZINC BA BARlUll



11'11I1111I11111 ENVIRON"ENTAL LA80RATORY ANAL" l~:':' ~ "ORATORY ....'uP DATA REPORTIN6 SHEET (SHEET I OF 5 I 11I11I1111I1111I

Joe OESCRIPTION,INIROP - O"AHA
REPORT DATE,l! !.y BB

-
, : DENOTES pos
.A' r; PROJECT 10

COLU"N.... 1
ANALYSIS.. n
PP" ....... cm

NIROPOOOOOOOOOO
RECEIPT OATE:21 JAN BB

4 5
74 75 71
VICL ClET mL

6
77
DClETE

JOB FILE,9905l
EST. CO"P. DATE:04 "or as

7 a I
7B 79 BO
110CE 'OICLE CHCLJ

"OW

9'053 245 CONC (0.010 1 (0.010 1 (0.010 1 (0.010 1 (0.005 1 (0.005 1 (0.005 1 {0.005 1 <0.005 I
IREe 1 1 1 1 1 1 1 1 1
DUPL 1 1 1 1 1 1 1 1 1
010 OB95B0291 OB95B0291 0895B0291 OB9580291 089580291 089580291 OB9580291 089580291 089580291

91054 105 CONC <0.010 1 (0.010 1 {0.010 1 (0.010 1 0.028 1 <0.005 1 <0.005 1 <0.001 1 <0.005 I

IREC 1 1 1 1 1 1 1 1 1
OUPL 1 1 1 1 1 1 1 1 1
DID 089580291 089580291 089580291 089580291 089580291 OB91B0291 089580291 089580291 089180291

11055 liS CONC <0.010 1 <0.010 1 <0.010 1 <0.010 1 <0.005 1 <0.005 1 <0.001 1 (0.001 1 (0.001 1
IREe 1 1 1 1 1 1 1 1 1
DUPL 1 1 1 1 1 1 1 1 1
010 OB9580291 089580291 08'580291 089580291 0895B0291 089580291 089580291 089580291 089580291

11056 DC OUPLICATE 11 CONC (0.010 1 {0.010 1 (0.010 1 (0.010 1 (0.005 1 (0.005 1 (0.005 1 (0.005 1 <0.005 1
IREe 1 1 1 1 1 1 1 1 14
DUPL 1 1 1 1 1 1 1 1 1
DID 089580291 089580291 089580291 089580291 089580291 089580291 089580291 089580291 089580291

11057 DC TRIP BLANK 11 CONC (0.010 1 (0.010 1 (0.010 1 <0.010 1 <0.005 1 <0.005 1 <0.005 1 (0.005 1 (0.005 1
IREC 1 1 1 1 1 1 1 1 1
OUPL 1 1 1 1 1 1 1 1 1
DID 089580291 089580291 089580291 089580291 089580291 089580291 089580291 089580291 089580291

1I05S 225 CONC <0.010 1 (0.010 1 <0.010 1 <0.010 1 <0.005 1 {0.005 1 <0.001 1 <0.005 1 <0.001 1
IREe 1 1 1 1 1 1 1 1 I.
OUPL 1 1 1 1 1 1 1 1 1
DID 089580291 089580291 089580291 OB95B0291 0895B0291 OB9580291 089580291 OB9580291 OB9180291

CL"E CHLOROmllAllE
CLET CHLOROETHANE
lIDCE J 1-DICHlDRDETIIAIIE

_ BRDIIDIlETIIAIlE

IlECl. ~TNYlENE CHLORIDE
.DICLE TRAIIS-l 2-DICHlDRDETNENE

VICl VINYL eHlORID£
DClETE 1 l-DICHlIlRllETNEllE
CHCll CILDRDFDRII



Ulmun•• ~~·· rtlVIRDNflEIfTAl ..ABORATORY ANALmCAl lABORATORY SROUP DATA REPORTINS SHEET (SHEET 2 OF 5 I mmuuuuu

JOB DESCRIPTION:lNIROP - O"AHA
REPORT DATE:ll "ay BB

-
B : DENOTES PPB

LAB ID PROJECT 10

COLU"K.... 10
ANALYSIS.. Bl
PPII....... 12DCE

11
82
111 TCA

NIROPOOOOOOOOOO
RECEIPT DATE:26 JAN BB

12 13 14
83 84 85
CCl 4 BRCl211 DIClPR

15
86
+ClPRE

JOB FIlE: 99053
EST. CO"P. DATE: 04 liar BS

16 17 IB
87 BB 89
TCE DBRm CClPRE

ROW

99053 245

99054 105

99055 115

CONC (0.005 t (0.005 t <0.005 • <0.005 t <0.005 • (0.005 • 0.023 • <0.005 • <0.005 •
%REC t • t t t • • • • 1
DUPL • l l l • • • • •
DID OB9SB029. 0B9580m OB95BOm 0895BOm OB958029. 08958029. 089580m 089SB0591 08958029.

CONC {O.OOS • {O.OOS t {O.OOS l <0.005 t <0.005 t <0.005 t 0.23 t {O.OOS I <0.005 •
%REC • I l • l I • • 1 2
DUPl 1 III I l I • •
DID OB9S8029. 08958029. 08958029. 08958029l 089580291 08958029. 08958029. 08958059. 0B9S80m

CONC (0.005 l {O.OOS • {0.005 • <0.005 I <0.005 • <0.005 I 0.035 I (0.005 I <0.005 •
tREC l l • • • l • • • 3
DUPl • • • • • • • • *
DID 089580291 08958029. 08958029. 08958029* 08958029. 08958029. 08958029. 08958059* 08958029*

"

99056 QC DUPLICATE Ii CONe <0.005 • (0.005 • <0.005 • <0.005 l <0.005 • (0.005 • 0.026 • {0.005 l {O.OOS •
tREC * * • 1 * • 1 • • 4DUPL * * 1 1 1 1 1 1 *
DID 08958029' 08958029. 089580291 089580291 08958029. 08958029. 089580291 08958059. OB9580291

99057 QC TRIP BLANK 11 CONC (0.005 • {O.OOS • {O.OOS • <0.005 I <0.005 • <0.005 1 (0.005 1 {O.OOS • (0.005 1
tREC 1 • • 1 • 1 t t •DUPl * 1 • I • l l l l
DID 089S8029l 08958029l 08958029. 08958029. 089580291 08958029l 08958029l 08958059l 08958029l

99058 225 CONC <0.005 l 0.017 l {0.005 • {O.OOS l <0.005 l {0.005 * 0.40 • <0.005 • <0.005 1
IREC • l • • • • • l •
DUPL • l • l • l • • l
DID 08958024" 08958029. 08958029. 08958029l 08958029. 089580291 08958029. 08958059l 08958029*

12DCE 1 2-DICHLOROETHAIIE 111TCA 1 1 l-TRICHlOROETHANE CCL 4 CARBON TETRACHlORIDE
BRCL2" BRO"OD ICHLOROMETHAIlE DICLPR 1 2 DICHLOROPROPANE +CLPRE TRAMS-1 3-DICHLOROPROPENE
TCE TRI CHlOROETHEJIE DBRCUI DI8ROftOCHLOROftETHANE CCLPRE CI5-1 3-DICHLDROPRDPENE



uumnnnm ENVIRONIlENTAL LABORATORY ANALYTICAL LABORATORY SROUP OATA REPORTINS SHEET (SHEET 3 OF 5 I mumnnnn

JOB DESCRIPTION:INIROP - O"AHA
REPORT DATE:ll !lay aa

-
B : DENOTES m

LAB ID PROJECT 10

COLUIlN.... 19
ANALYSIS.. 90
m....... 112TCA

HIROPOOOOOOOOOO
RECEIPT DATE:26 JAN 88

20 21 22 23
91 92 93 94
BENZEN CLETRE CHBR3 TCLETA

24
95
TCLETE

JOB FILE:99053
EST. CO"P. DATE:04 !lar 8B

25 26 27
96 97 98
TOLUEN CLBEN ETBEN

RON

99053 24S

99054 lOS

99055 11S

CONe <0.005 * <0.005 * <0.010 * <0.005 t <0.005 • <0.005 • <0.005 • <0.005 * <0.005 *
%REC • * * * 3 • * • * 1
DUPL 3 3 • 1 • • 1 * *
010 08958029* 089580291 089580293 089580293 089580291 089580291 089580291 089580291 089580291

CONC <0.005 3 <0.005 1 <0.010 1 <0.005 * <0.005 1 0.021 1 <0.005 • <0.005 • (0.005 •
mc * * • 1 1 3 1 • * 2
DUPL 1 I 1 * 1 1 1 1 I
DID 08958029* 08958029. 089580291 OB9580291 089580291 08958029. 08958029. 09958029. 08958029.

CONC <0.005 1 <0.005 1 {0.010 1 {0.005 • <0.005 1 (0.005 1 <0.005 1 {0.005 • {0.005 •
mc • 1 1 • • • • • 1 3
DUPL • • 1 1 1 I 1 • •
DID 08958029. 08958029. 089580291 089580291 089580291 08958029. 08958029. 08958029. 08958029.

99056 ac DUPLICATE 11 CONC <0.005 • (0.005 • (0.010 • (0.005 1 <0.005 1 <0.005 1 {o.oos 1 (0.005 a (0,005 1
mc 1 1 • 1 1 1 1 • • 4
DUPL • • • • • 1 • • 1
DID 08958029. 08958029. 089580291 089580291 08958029* 089580291 08958029. 089580291 089580291

99057 ac TRIP BLANK 11 CONC <0.005 1 {0.005 • {0.010 1 {0.005 1 <0.005 1 <0.005 1 {0.005 1 {0.005 * <0.005 1
mc 1 • • • 3 1 1 • * 5
DUPL * 1 • • 1 * 1 * *
OlD 089580291 0S9580m 089580291 089580291 089580291 089580291 089580291 089580291 089580291

99058 22S CONC <0.005 1 {0.005 1 <0,010 1 (0.005 1 (0.005 • 0.041 1 <0.005 • {0.005 1 <0.005 •
mc • 1 1 • • 1 1 * * 6
DUPL 1 * • 1 • • 1 1 1
DID 089580291 08958029* OS95Bom Osm029* 08958029* OS9580291 089580291 089580291 0895BOm

112TCA 1 1 2-TRICHLOROETHAIlE
CHBR3 BROilOFOR"
TOLUEN TOLUENE

BEMlEN BENZENE
TCLETA 1 1 2 2-TETRACHLOROETHANE
CLBEN CHLOROBENZENE

CLETRE 2-CHLOROETHYLYINYLETHER
lCLETE TElRACHLOROETHENE
El8EN ETHYLBENZENE



tutuUlfUUU ENVIRONIIENTAl LABORATORY ANALYTIeAl LABORATORY 6ROUP DATA REPORTIN6 SHEET (SHEET 4 OF 5) m....;;·."'..

JOB DESCRIPTIOIl: .NIROP - OIlAHA
REPORT DATE:ll Kay 88

-
B : DENOTES ?PB

LAB ID PROJECT III

COLUIlN.... 28
ANALYSIS.. 99
PPII....... ACRO

29
100
ACRY

NIROPOOOOOOOOOO
RECEIPT DATE~ 26 JAN SS '

~ 31 U
156 157 15S
AmON CAROlS 2-BUTN

33
159
VYLACT

JOB FILE: 99053
EST. COIIP. IlATE:04 liar Be

34 35 36
160 161 162
2-HEXN mPEN STYREN

RON

99053 245

99054 105

CONC {0.10 '<0.10 '<0.10 1 <0.005 1 <0.10 1 <0.050 1 <0.050 1 <0.050 1 <0.005 1
ZREC 1 1 • 1 1 1 1 1 1
DUPL , , 1 1 , , 1 1 1
OIIl 08958029. 08958029' 089580291 089580291 08958029. 089580291 0895S0291 089580291 089580291

CONC <0.10 • <0.10 • {0.10 1 <0.005 • <0.10 1 <0.050 1 <0.050 • <0.050 1 (0.005 1
tREC • • • , • • • 1 •
DUPL • • • • • • , • 1
DID 08958029. 08958029' 08958029. 08958029. 08958029. 08958029* 089580291 08958029* 089580291

99055 115 CONC <0.10 • <0.10 • <0.10 • <0.005 • {0.10 • <0.050 • {0.050 • <0.050 • {0.005 1
mc 1 1 • • • • • 1 1 3
DUPL 1 • • • • • • • 1
DID 08958029. 08958029' 089580291 om80291 08958029. 089580291 089580291 08958029. 089580291

99056 ac DUPLICATE 11 CONC <0.10 • {0.10 • <0.10 • {0.005 1 {0.10 • {0.050 • {0.050 • {O.OSC • (0.005 •
tREC 1 • • 1 • • • • • "
DUPL 1 • • 1 • • • 1 •
DID 089580291 08958029. 089580291 08958029. 08958029. 089580291 0895S029. 089580291 OS9S80m

99057 DC TRIP BLANK 11 CONC <0.10 • <0.10 1 {0.10 • <0.005 1 <0.10 1 {0.050 • {0.050 • {0.050 '<0.005 1
%REt 1 1 1 1 • • • • • 5
DUPL • • • • 1 • 1 • 1
DID 08958029. 089580291 08958029. 089580291 089580291 089580291 089580291 08958029. 089580291

99058 225 CONC {0.10 • {0.10 • {0.10 1 {0.005 • {O.lO • {O.OSO • {0.050 • {0.050 • {0.005 •
tREC • • 1 • • , • • • 6
DUPL • • • • • • • • •
DID 089'8029' 08958029. 08958029. 08958029. 08958029. 08958029. 08958029. 08958029. 08958029.

ACRO ACROLEIN
CAROlS CARBON DISULFIDE
2-HEXN 2-HEXANONE

ACRY ACRYLONITRILE
2-BUTN 2-BUTANONE
IlETPEN 4-ftETHYL-2-PENTANONE

ACETOM ACETONE
VYLACT VINYL ACETATE
STYREN STYRENE



umuuuum ENVIRONIlENTAL lABORATORY ANALYTICAL lABORATORY 6ROUP DATA Rl:rUlli:::: ,"'C:~j :~IiEET 5 OF 5) UUUUmUUl

JOB DESCRIPTIO,.: .NIROP - OllAHA
REPORT DATE: 11 lIay 88

B : DENOTES PP6
LAB rD PROJECT In

COLUIlN.... 37
ANALYSIS. • 163
PPII....... T-XYL

38
164
CISDIC

NIROPOOOOOOOOOO
RECEIPT DATE:26 JAN 8B

39 40 41
165 166 167
TOL-08 12ED4 BFB

42
16B
TRCLI!E

JOB FIlE:990S3
EST. COtlP. DATE: 04 liar Ba

ROil

99053 245

99054 lOS

99055 115

CONC (0.005 • 0.17 * 96.2% • 94.2% • 100% I <0.005 I
mc I I • • • •
DUPl • • • • • •
DID 08958029. 089580291 OB9580291 08958029. 089580291 089580291

CONe <0.005 • 0.045 I 94.7% • 106% • 99.6% * {0.005 1
%REC * 1 1 • 1 •
DUPL • • • * • •
DID 08958029. 08958029' 08958029' 08958029. 08958029' 08958029.

CONe {0.005 * 0.011 • 96.1% • 84.6% • 93.9% • {0.OD5 •
tREC • • • . • • •
DUPL • • • • • •
DID 08958029* 08958029. 08958029. 08958029. 08958029. 08958029.

'":.

3

! .

r '.

99056 ac DUPLICATE 11 CONC {0.005 • 0.18 • 96.4% • 96.41 • 95.71 • {o.oos •
tREC • • • • • • 4
DUPL * • • • • •
DID 08958029. 08958029. 089580291 08958029$ 08958029$08958029.

99057 GC TRIP BLANK 11 CONe <0.005 • {0.005 • 95.6% • 97.2% 1 97.81 • {0.005 1
tREC • • • • 1 $
DUPl • 1 • • • *
DID 08958029. 08958029. 08958029. 08958029. 08958029. 08958029.

99058 225 CONC <0.005 • 0.049 • 99.51 • 99.4% • 97.4% • {o.oos •
tREe • • • • • •
DUPl • • • • • •OlD 08958029. 089580291 089580291 089580291 089580291 08958029'

T-XYL TOTAL mENES CISDIC CIS-l2-DICHlOROETHYLEJlE TOl-DB TOLUENE-DB
12ED4 12-DICHLOROETHAIIE-D4 BFt 4-BROtIOFlUOROBENZENE TRCI.IIE TRICHLOROFlllOROllETHAIIE



uuuuunul! ENVIRONIIENTAL LABORATOR~ HftH..1~!1'61:U~~.ATORY GROUP DATA REPORTINS SHEET (SHEET 1 OF 1 I muuuuum

JOB DESCRIPTION:NIROP - D"AHA
REPORT DATE:ll lIay Be

-
P : DENOTES PPB

LAB ID PROJECT 10

COLUIIN.... 1
ANALYSIS. • 12
PPII. ...... SE

2
15
2N

NIRDPOOOOOOOOOO
RECEIPT DATt:27 JAN 88

3 4
17 23
BA liN

JOB FlLE:99070
EST. COIIP. DATE:04 liar 88

ROW

99070 51

99071 5S

99072 65

99073 175

99074 18S

CONe <0.005 t 0.189 t 0.143 t 0.680
%REC 84· t 103 t 106 t 97.1
DUPL {O.OOS t 0.194 • 0.146 • 0.615 •
DID 01308064. 512080401 512080411 512080411

HGA AUTH

CONC <0.005. 0.497 t 0.072 • 1.72
'.tREC • • •
DUPL • • • 1
DID 013080641 51208040. 512080411 5120804lt

H6A AUTH

CONe {0.OO5. 0.338 • 0.077 • 0.934 1
IREC • • 1 1
DUPL 1 • 1 •
DID 0130B064t 512080401 512080411 5120B04U

H6A AUTH

CDMC {0.OO5. 2.01 • 0.062 1 0.333 •
'.tREe • • 1 •
DUPL • I .••
010 01308064. 51208040. 5120B04U 5120B04U

H6A AUTH

CONC <0.005 1 1.97 • 0.118 1 1.12
IREC • • •
DUPL • • • 1
DID 013080bU 512080401 512080411 512080411

HSA AUTH

2

3

4

SE
liN

SELENIUIl
IlAN6ANESE

2N ZINC SA BARlUll



.lUhu••::tlttFNV!,Il:JNIIENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTIN6 SHEET [SHEET 1 OF 5) uuuunnuu

JOB DESCRIPTION:*NIROP - OIlAHA
REPORT DATE:ll lIay 88

B : DENOTES PPB
lAB ID PROJECT ID

COLUIIN.... 1
ANALYSIS.. 72
PPIl ....... mE

2
7!
BRIIE

NIROPOOOOOOOOOO
RECEIPT DATE:27 JAN 88

4 5
74 75 76
VICL CLET IIECl

b
77
DeLETE

JOB FILE: 99064
EST. COIIP. DATE:ll liar 88

7 8 q
78 79 80
llDCE +DIClE CHCL3

RON

99064 51

99065 55

99066 bS

99067 17S

99Ob8 18S

CONC <0.010 • (0.010 • <0.010 * <0.010 * {0.005 • 0.014 • 0.10b • <0.005 • <0.005 t
ZREC * • l 1 1 • • • 1
DUPL • • l l • 1 0.097. • 1
DID 08958032' 08958032. 08958032* 08958032. 089580321 089580321 08958032' 08958032. 089580m

CONC {O.OlO t <0.010 * <0.010 1 <0.010 1 {0.005 t <0.005 • {0.005 t {0.005 * <0.005 t
tREC * * t t t t t * * 2
DUPL ttl * * lIt •
DID 08958032. 08958032* 08958032* 0B9580m 08958032* 08958032* 08958032* 08958032. 08958032*

CONe {0.010 • (0.010 1 <0.010 1 <0.010 * 0.037 t <0.005 * <0.005 * <0.005 * <0.005 1
tREC • * 1 • t 105.5 1 84.5 * 83.3 * 80.1 1 3
DUPL * t * * 0.038 1 1 * <0.005 * 1
DID 08958032* 089580321 08958032* 08958032* 089580m 08958032* 08958032' 089580321 089580m

CONC (0.010 t <0.010 1 <0.010 1 <0.010 1 (0.005 * (0.005 * (0.005 * (0.005 * (0.005 *
tREC 1 1 1 1 * * * 1 * 4
DUPL tIl t * * * * 1
DID 08mom 089580321 089580321 089580321 08958032* 089580321 089580321 089580321 089580321

CONe {0.010 • {0.010 1 <0.010 1 (0.010 1 (0.005 1 0.009 1 (0.005 1 (0.005 • (0.005 •
tREe tIl 1 1 lIt 1
DUPL 1 1 1 1 1 1 1 <0.005 1 1
DID 089580321 089580321 089580321 089580321 089580321 089580321 089580321 089580321 0895BOm

99069 QC TRIP BLANK 12 CONe <0.010 t <0.010 t <0.010 1 <0.010 1 <0.005 1 (0.005 • (0.005 * (0.005 * {0.005 t
tREC 1 1 • 1 * t t • *
DUPL * t * * * * * • 1
DID 08958032* 08958032* 08958032* 08958032* 089580321 08958032* 08958032* 08m032t 089580321

CLIIE CHLOROIIETHANE
CLET CHLOROETHAIIE
mCE 1 1-DICHLORllETHME

_ BROIIOIIETHAflE
IIECL IIETHYlENE CHLORIDE
+DICLE TRANS-l 2-DICHLORDETHENE

VICL VINYL CHLORIDE
DCLETE 1 1-DICHLOROETHENE
CHCL3 CHLORDFDRII



uumuunm ENVIRomNTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTINS SHEET (SHEET 2 OF 5 I unummun

JOB DESCRIPTION: INIROP - OIlAHA NIROPOOOOOOOOOO JOB FILE:99004
REPORT DAT£:l1 lIay 88 RECEIPT DATE:27 JAN 88 EST. conp. DATE: 11 nar 88

COLUIlN•••• 10 11 12 p 14 15 16 17 18.oJ

- ANALYSIS .. 81 B2 B3 84 85 86 87 8S 89
B : DENOTES PPB PPIl ....... 12DCE 11lTCA CCL 4 BRCL21l DIClPR +CLPRE TCE D8Rm CClPRE
LA: ID PROJECT ID ROW

99064 51

99065 55

9901111 65

99067 175

99068 185

CONe (0.005 t 0.287 t <0.005 • <0.005 • <0.005 • <0.005 • 7.1 t <0.005 • <0.005 t
tREC • • t t • t • • • 1
DUPL • 0.286 1 • • • t • • *
DID 0B9580m 08958032' 08958032. 08958032. 08958032. 089580321 08958032* 089580321 08958032'

CONC <0.005 • <0.005 • (0.005 t <0.005 • <0.005 a <0.005 t <0.005 t {0.005 • {0.005 •
tREC t • • • • • • • • 2
DUPL • • • • 1 • t • •
DID 09958032. 08958032' 08958032. 08958032. 08958032. 08958032. 089580321 08958032. 08958032'

CONC {0.005 • (0.005 • (0.005 • <0.005 1 <0.005 • <0.005 • 0.32 t (0.005 1 <0.005 •
%REC 94.45 • 103.3 • 102.6 t 102.45 • 1 t 104.5 tIl 3
DUPL t t • • 1 • • • •
OlD 08958032. 08958032' 08958032. 089580321 089580321 099580321 089580321 089580321 08958032.

CONC <0.005 • <0.005 t <0.005 • (0.005 • {0.005 1 {O.OOS 1 0.276 • {0.C05 • (0.005 •
%REt t • • • • • • • • 4
DUPl • • • • • 1 0.279 t • •
DID 099580321 08958032' 08958032. 08958032. 089580321 089580ID 08958032* 08958032. 089580321

CONC (0.005 • {0.005 • (0.005 • {0.005 • {0.005 • (o.m • 12.1 • <0.005 • <0.005 1
%REt • t • • • • t t •
DUPL • 1 • • • 1 * * *
DID 089580321 08958032* 08958032* 09958032. 08958032' 08958032* 08958032* 08958032* 089580321

99069 ac TRIP BLANK 12 COHC <0.005 * <0.005 I- <0.005 • <0.005 1 <0.005 1 <0.005 • {O.OOS f <0.005 * <0.005 I
%REC t • • • 1 I 1 1 • b
DUPL 1 I • I 1 • • 1 •
DID 08958032. 089580321 08958032. 08958032. 08958032* 089580321 089580321 08958032* 08958032.

12DCE 1 2-DICHLDRDETHANE 1UTCA 1 1 1-TRICHLORDETHANE CCL 4 CARBOH TETRACHLORIDE
BRcm BROIIODICHLDROIlETHAN£ DJCIJR 1 2 DICHLDRDPRDPANE +ClPRE TRANS-1 3-DJCHLDROPRDPENE
TCE TR ICHLORDETHENE DBRCL" DIBRD"OCHlDRDIlETHANE CCLPRE CIS-l 3-DJCHlOROPROPENE



nunmumu ENVIRONIIENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 3 OF J J ;:·fftttrt~~ml

JOB DESCRIPTION:tNIRDP - OIlAHA
REPORT DATE:ll lIay 88

-
E : DENOTES PPB

LAB ID PROJECT 10

COLUIlN.... 19
ANALYSIS.. 90
PPK ••••••• 112TCA

20
91
BENZEN

NIROPOOOOOOOOOO
RECEIPT DATE:27 JAN 88

21 22 23 24
92 93 94 95
ClETRE CHBR3 TClETA TCLETE

•."_,I-Q

JOB FILE: 99064
EST. COIlP. DATE: 11 liar 88

2S 26 27
96 97 98
TOLUEN ClDEN ETBEN

RO~

99069 gC TRIP BLANK 12 CONC (0.005 1 <0.005 '<0.010 • <0.005 • <0.005 • (0.005 • <0.005 • <0.005 '<0.005 •
:tREC • • • • • • 8 1 1 6
DIIPL • • 1 1 1 • * • •
DID 089510m 089580321 089580321 08958032. 08958032* 089580321 089580321 08958032. 089580321•

99004 5!

99065 5S

99066 6S

99067 175

99068 185

CONC <O.OOS 8 <0.005 1 <0.010 • <0.005 t <0.005 • 0.141 • 0.0057 t <0.005 t (0.005 t
ZREC • • 1 8 • • • l t
DUPL 1 1 1 • • 0.132. • • 1
010 OB9580321 OB95BOm 0895B032' OB95B032' 0895B032' OB9580m 0895Bom 0895Bom 0B9580m

CONC (0.005 t <0.005 1 <0.010 1 <0.005 t <0.005 • (0.005 t (0.005 t (0.005 t (0.005 t
ZREC • • • t 1 • • • t
DUPL • • t • • ' • t • •
DID 08958032t 08958032t 08958032. 08958032t 089580321 08958032. 0895803'2. 08958032. 08958032'

CDNC <0.005 '<0.005 1 <0.010 * <0.005 * <0.005 1 0.026 1 <0.005 • <0.005 1 <0.005 *
ZREC 100.9 8 101.55 , 1 107.h '103.1 '100.95 8 100.7 • 102.15 • , 3
DUPL • , • 1 • 0.026 * • , •
DID 099590328 099590328 089590321 099580321 08958032' 089590321 089580328 08958032. 099580321

CONC <0.005 • <0.005 • <0.010 1 <0.005 • (0.005 • 0.021 • <0.005 • <0.005 • (0.005 •
ZREC • • • • * • • 1 1 4
DUPL * * • 1 • 0.020 * 1 1 •
OlD 089580321 089580321 08958032. 089580321 08958032* 08958032' 08958032. 089580321 089580321

CONC <0.005 1 <0.005 • <0.010 • <0.005 '<0.005 1 <0.005 • (0.005 t <0.005 t (0.005 1
ZREC • 1 • • 1 1 1 • 1
DUPL 1 • • 1 1 • • • •
DID 089580321 089580321 08958032. 08958032' 08958032. 089580321 08958032* 089580321 09958032'

112TCA 1 1 2-TRICHLDROETIIM£
CHBR3 BROIIDFORIl
TOLUEN TOLUENE

IBZEI BENZENE
TCLETA 1 12 2-TETRACHLDRDETHANE
CLJEJ CHLORDBENZENE

CLETRE 2-CHLORDETHYLYINYLETHER
TCLETE TETRACHLDRDETHENE
mEN ETHYLBEMZENE



uunuuuuu ENVIRomNTAL LABORATORY ANALYTICAL LABORATORY SROU~ u.. ~,:, ~EP.()RTTNS·e':C:ET ISHEET 4 OF 5) mnnuunm

JOB DE5CRIPTION:8NIROP - D!lAHA
REPORT DATE~11 !lay 88

-
B : DENOTES PPB

LAE ID PROJECT ID

COLU"N .. , • 28
ANALYSI S. • 99
PP".. ..... ACRO

29
100
ACRY

NIROPOOOOOOOOOO
RECEIPT DATE:27 JAN 88

30 31 32
156 157 158
ACETON CRBNDI 2-BUTN

33
159
VNLACT

JOB FIlE:99064
EST. COIIP. DATE: 11 liar 8S

34 35 36
160 161 162
2-HEXN "ETPET SYTREN

ROW

99064 51 CONC (0.10 • (0.10 8 {0.10 * (0.005 8 (0.10 • <0.050 • <0.050 • (0.050 * <0.005 *
mc • • • , 1 1 • • • 1
DUPl 1 • 1 8 1 1 • 8 *
OIn 089580m 08958032t 08958032* 089580328 08958032. 08958032* 089580m 08958032t 08958032t

99065 55 CONC <0.10 • <0.10 • <0.10 • (0.005 • <0.10 8 <0.050 t <0.050 • (0.050 1 <0.005 I·

mc * 8 • • * t • • • 2
DUPL 8 t • 8 8 t • • •
DID 089580321 089580m 08958032. 08958032' 08958032. 089580321 08958032. 08958032. 08958032.

99066 65 CONC (0.10 8 (0.10 8 (0.10 • (0.005 8 (0.10 8 <0.050 • (0.050 • (0.050 • <0.005 •
IREC • * , • 8 8 • • • 3
DUPL * , , 1 1 8 • t •
DID 08958032. 089580328 08958032' 08958032. 08958032* 08958032* 08958032l 089580328 08958032t

99067 175 CONC <0.10 t <0.10 t <0.10 • <0.005 t <0.10 8 <0.050 * <0.050 '<0.050 • <0.005 ,
IREC • • • • , t • • , 4
DUPL , t 8 , * • • • 8
DIn 09959032* 09959032* 089580321 099580321 09958032* 099580321 089580321 0895BOm 08958032t

m68 185 CONC (0.10 '<0.10 t <0.10 8 <0.005 8 <0.10 8 <0.050 '<0.050 • <0.050 8 <0.005 ,
mc 8 8 , 8 8 t ., , ,
DUPl 8 • • t t • 1 t t
DID 089580328 08958032t 08958032' 08958032' 08958032. 08958032t 08958032. 08958032. 08958032t

99069 ac TRIP BLANK 12 CONC (0.10 • <0.10 t <0.10 1 <0.005 1 <0.10 t <0.050 t <0.050 • <0.050 1 <0.005 ,
IREC 8 8 8 8 8 8 1 * 8 6
DUPl • t • • • • 1 t 1
DID 08958032. 08958032. 099580321 08958032* 08958032. 08958032. 08958032. 09958032. 08958032'

ACRO ACROLEIN
CRBNDI CARBON DISUUFID£
2-HEXN 2-HEXANONE

ACRY ACRYLONITRILE
2-BUTN 2-BUTANONE
IlETPET 4-ftETHYL-2-PENTANONE

ACETON ACETONE
YNlACT VINYL ACETATE
SYTREN STYRENE



UUUUUUUU ENVIRONKENTAL LABuKHI~~V ~wALY"T!::,L LABORATORY 6ROUP DATA REPORTlN6 SHEET (SHEET 5 OF 5) nmuuumu

JOB DESCRIPTION:tNIRDP - OKAHA
REPORT DATE:ll Kay 88

-
B : DENOTES PPB

LAB ID PROJECT ID

COLUKN.... 37
ANALYSIS.. 163
PPK ••••••• T-XYL

38
164
CISDIC

NIROPOOOOOOOOOO
RECEIPT DATE:27 JAN 88

39 40 41
165 166 167
TOL-08 12£D4 BFB

42
168
TRCLKE

JOB FILE:99064
EST. COKP. DATE:11 Kar BB

ROW

99064 51

99065 5S

99066 65

99067 175

990bB 185

CONC 0.036 • 1.41 • 1021 • 1061 S1031 • <0.005 •
mc • • 8 8 • S
DUPL • • 8 8 • S
OlD 089SBom OB95B0328 OB95B0321 OB9580321 OB9580321 089580321

CONC {0.005 • (0.005 8 1031 • 89.71 8 97.81 • (0.005 8
tREe • • 8 8 • ,
DUPL I • 1 • I 8
DID 089580321 089S80m 08958032' 08958032. 08958032. 08958032.

CONC {0.005 I 0.028 I 99.4% • 85.81 8 1091 • (0.005 •
tREC • 83.3 I 103 • 97.6 • 93.6 t 83.95 I
DUPL I 0.024. • I • •
DID 08958032' 089580328 089580328 089580328 089580328 089580328

CONC (0.005 I 0.026 • 1031 • 88.21 • 92.71 I (0.005 •
1REC • • • • • •
DUPL I • • • • •
DID OB9580321 08958032. 089580321 08958032. 08958032. 08958032.

CONC <0.005 • 2.44 • 1021 • 93.61 • 1051 • (0.005 •
tREC • • , 8 8 ,
DUPL I 2.20 8 • • , •
010 089580321 08958032' 08958032. 08958032. 08958032. 08958032'

2

4

99069 ac TRIP BLANK 12 CONC {0.005 I {0.005 8 1021 8 1081 1 1001 1 (0.005 1
tREC • 1 , 8 • I
DUPL • , • • , •
OlD 089580321 089580321 089580321 08958032. 089580321 08958032'

T-IYL TOTAL XYLENES
mD4 12-DICHLOROETHANE-D4

CISJIC CIS-12-DICHlOROTHYLEIIE
BFI 4-BRDIlOFLUOROBENZENE

TOl-D8 TOLUENE-D8
TRCLKE TRICHLOROFLUDRIlflETHANE



r .'

UttUumnu. ENVIRONIlENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 1) mmmuum

JOB DESCRIPTlON:NIROP - OIlAHA NIROPOOOOOOOOOO HN03 JOB FILE:99081
REPORT DATE:11 "ay 8B RECEIPT DATE:28 JAN B8 EST. COIIP. DATE: 11 Ilar BS

COLUIlN••• , 1 2 3 4

- ANALYSIS •• 12 15 17 23
B : DENOTES PPB PPIl ••••••• SE ZN SA "N

LAB ID PROJECT 19 ROW

99081 69 CONC <0.005 • 0.357 • 0.095 • 0.370
%REC B4· * 103 • 100 • 9BDUPL (0.005 • 0.357 • 0.093 1 0.368 •DID 0130B064t 5120B0401 515080m 51208042.

H6A AUTH

99082 9S CONe 0.080 I 0.339 • 0.097 * 0.013 •IREC • * • • 2
DUPL • • • •
DID 01308064. 51208040. 51508042. 20558070.

H6A AUTH

99083 Z5S CONC {0.005 * (0.030 * 0.092 • 0.520 •
IREC • • • • 3
DUPL

* • • •
DID 01308064S 51208040. 51508042* 51208042.

H6A AUTH

99084 4S CONC (0.005 • 0.232 • O.~ • 0.009 *IREC r • • •
DUPL • • • •DID 01308064. 512080401 51508042. 20558070.

H6A AUTH

99085 QC DUPLICATE 12 CONC 0.078 • 0.343 • 0.101 • 0.012 r
tREe • • • •
DUPL • • • •
DID 01308064. 512080401 51508042' 20558070'

H6A AUTH
SE SELENIUIl ZN ZINC BA BARIU"
IlN IlAHGANESE



:nmuuuuu ENVIRONKEHTAl lABORATORY ANALYTICAL lABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 5) mmlUmuu

JOB DESCRIPTION:INIROP - OKAHA HIRDPOOOOOOOOOO JOB FILE:99075
REPORT DATE: 11 Kay 88 RECEIPT DATE:28 JAN 88 EST, CDIIP. DATE: 11 Kar B8

COLUKN., , • 1 2 .. • S 6 7 8 9~

- ANALYSIS •• 72 73 74 75 76 77 78 79 80
B : DENOTES PPB PPK ....... ClKE 8RKE VICl CLET IlECl DClETE llDCE +DICLE CHCl3

lAB ID PROJECT 10 ROW

99075 6D

99076 9S

99077 255

99078 4S

CONC (0.010 * {0.010 * <0.010 • <0.010 • <0.005 • <0.005 • {0.005 • <0.005 • <0.005 a
me • • , , • • • • •
DUPl (0.010 • <0.010 • <0.010 • <0.010 • <0.005 • <0.005 • <0.005 * <0.005 a <0.005 •
DID OS9580341 OS95803•• 08958034. 0895803·" 08958034. 08958034. 089S80m 08958034. 089580341

CONC {O.OlO '<0.010 • (0.010 1 (0.010 '(0.005 ,{0.005 * 0.018 '<0.005 ,{O.OOS *
IREC • , , , , , • • • 2
DUPl , , • • • • • {O.OOS • •
DID 08958034' 08958034. 08958034. 08958034' 089580341 089590341 08958034' 08958034. 08958034'

CONC <0.010 • {0,010 • {0.010 • {0.010 • <0.005 • <0.005 • (0.005 • (0.005 • <0.005 •
%REC * • , , • • t • • 3
DUPl , tIl • • • l ,
DID 08958034' 0895S0m 0895S0341 089580341 OS9580341 OS95Bom 08958034l 08958034' 08958034'

CONC <0.010. (0.010 t <0.010 • <0.010 t <0.005 t <0.005 t <0.005 • <0.005 t <0.005 t
%REe • • • • • • • • • 4
DUPl • t • • t • • • •
DID 08958034. osmom 08958034' 08958034' 08958034. 08958034. 089580341 089580m 08958034.

99079 ac DUPlICATE 12 CONC (0.010 • {0.010 '<0.010 • <0.010 1 {O.OOS • {0.005 t 0.012 • {0.005 • {O.OOS •
mc • t • • • • • • •DUPL • • • • t • • (0.005 • ,
DID 08958034. 08958034t 08958034. 089580m 089590341 08959034t 089590341 09959034. 099590341

99080 TRIP BLANK 13 CONe {O,OiO • <0.010 '<0.010 • <0.010 • <0.005 '<0.005 • <0.005 l {O.OOS • {O.OOS •
lREC • • • • • • • • • 6
DUPL • 1 • * 1 • • • •OlD 089590341 089580341 08958034. 08959034* 08958034. 08959034* 099580341 089580341 089580341

CLKE CHlOROKETHAIE BRtIE BROKOKETHAME YICL YIIIYL CHLORIDE
eLET CHlOROETHAJl£ KECl KETHYlENE CHLORIDE DClETE 1 I-DICHLOROETHEN£
meE 1 1-DIeHLOROETllAJlE +DIClE TRANS·l 2-DICHLOROETHENE CHCl3 CHlDRDFDRfl



ununuuun ENVIRONIlENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (~h~~I": nr'5 J. um~numm

JOB OESCRIPTIOH:*NIROP - OIlAHA NIROPOOOOOOOOOO JOB FILE:9907S
REPORT DATE:ll Ilay 88 RECEIPT DATE:2B JAN 88 EST. COIlP. DATE: 11 /lar aa

COLU"H.... 10 11 12 13 14 15 16 17 1a
- ANALYSIS•• B1 82 83 84 85 86 87 88 89
B : DENOTES PPB PPIl....... 12DCE lilTCA CCL 4 BRCL21l DICLPR +ClPRE TCE DBRClll CCLPRE

LAB ID PROJECT 10 ROW

99075 60

99076 9S

99077 m

99078 4S

CONC {O.005 1 {O.OOS 1 (0.005 1 (0.005 1 {O.OOS 1 {0.005 1 0.0092 1 {O.OOS 1 (0.005 I
,REC lIt 1 I I 1 1 I
DUPL {O.OOS 1 {0.005 1 <0.005 1 {O.OOS 1 {O.OOS 1 (0.005 1 0.0089 I <0.005 1 (0.005 1
DID 089580341 089580341 089580341 089580341 089580341 089580341 089580341 089580341 089580341

CONC {O.OOS 1 0.050 1 {O.OOS 1 {o,o05 1 <0.005 * <0.005 1 1.32 1 <0.005 1 <0.005 1
ZREC 1 1 1 1 1 1 1 1 I
DUPl 1 0.047 1 1 1 • 1 1.39. 1 1
010 089580341 089580341 089580341 089580341 089580341 089580341 089580341 089580341 089580341

CONC {0.005 1 <0.005 J <0.005 J {0.005 1 <0.005 • <0.005 1 (0.005 J (0.005 • <0.005 1
%REC 1 • 1 1 1 1 J • 1 3
DUPL * * 1 * • * • • 1
DID 089580341 089580341 089580341 08958034* 089580341 089580m 08958034t 08958034* 08958034t

CONe <0.005 1 <0.005 * (0.005 1 (0.005 • <0.005 • <0.005 • 0.077 • <0.005 • (0.005 •
%REt • • 1 1 • • 1 1 1
DUPl • * • • t t t • •
DID 089580341 089580341 089580341 089580341 08958034* 08958034* 08958034t 089580341 08958034t

99079 DC OUPLI CATE 12 CONC {0.005 * 0.041 * <0.005 * <0.005 1 <0.005 t <0.005 1 1.B 1 <0.005 1 <0.005 I
,REC 1 1 • 1 1 1 1 * 1
DUPl • 0.042 • 1 1 t • t • 1
DID 08958034. 089580341 089580341 089580341 089580341 089580341 089580341 089580341 089580341

99080 TRIP BLANK 13 CONC (0.005 • (0.005 t (0.005 1 <0.005 1 (0.005 * <0.005 • <0.005 1 (0.005 t (0.005 1
IREC 1 1 I t t • • • 1 6
DUPl • t t 1 1 1 1 1 1
DID OM58034* 0895B034* 0895B0341 OS95B034t 089'580341 08958034t 089580341 089580341 08958034.

12DCE 1 2-DICHlOROETHANE ll1TCA 1 1 1-TR1CHlOROETHANE CCl 4 CARBON TETRACHLORIDE
BRCl211 BROIlOD ICHLORDJfETHAIIE D1CLPR 1 2 DICHLOROPROPANE +CLPRE TRAIIS-l 3-DICHLOROPROPENE
TCE TRICHLOROETHEHE DIRW DIBROIlOCHlOROIlETHANE ctl.PRE CIS-l 3-DICHLOROPRDPEHE



muuuuum ENVIRON"ENTAL LABORATORY ANALYTlCAL LABORATORY tiftii~':' ~~;P'-:;~;lORm6 SHEET [SHEET 3 OF 5) uuuumum

JOB DESCRIPTIOH:lNIROP - DIIAHA HIROPOOOOOOOOOO JOB FILE:99075
REPORT DATE: 11 lIay 88 RECEIPT DATE:2B JAN B8 EST. COIIP. DATE:!! Ilar 88

COLUIIN•••• 19 20 21 ~, 23 24 25 26 27L.

- ANALYSIS.. 90 91 92 93 94 95 96 97 98
E : DENOTES PPB PPII ....... mTCA BEHZEN CLETRE CHBR3 TCLETA TCLETE TOLUEN ClBEN mEN

LAE ID PROJECT ID ROW

99075 6D

99076 95

99077 m

9907B 45

CONC <0.005 • {0.005 • <0.010 • <0.005 • <0.005 • (0.005 • <0.005 • (0.005 • <0.005 •
ZREC l • * l • • • • •
DUPL {0.005 * {0.005 • <0.010 • <0.005 • <0.005 • <0.005 • <0.005 • (0.005 • <0.005 •
OlD 08958034* 089580341 08958034. 08958034. 089580341 08958034. 089580341 07988034. 08958034*

CONC {O.OOS • {O.005 • <0.010 • <0.005 • <0.005 • 0.11 • {0.005 • (0.005 • (0.005 t
tREC • t • • • • • t & 2
DUPl t t • • • 0.11 1 t t •
DID 08958034t 08958034. 0895S034. 08958034* OM58034. OS95S0m 0895S034t 07988034. 08958034t

CONC <0.005 t {O.OOS t <0.010 • {0.005 • {O.OOS • {0.005 • <0.005 • <0.005 • {O.OOS •
%REC • • • • • • • • • 3
DUPL • • • • • • t l •
010 OS9S8034. 08958034. 089580341 08958034' 089580341 08958034. 08958034l 07988034. 08958034.

CONC <0.005 * {O.OOS • <0.010 • <0.005 1 <0.005 • <0.005 • <0.005 • <0.005 • <0.005 •
%REC • 1 * 1 1 • • 1 t 4
DUPL tIt 1 • • • • •
DID 089580341 0~58034. 08958034t 089580341 089580341 089580341 08958034. 07988034. 0B9580341

<0.005 • (0.005 • <0.010 • (0.005 • (0.005 • <0.005 • <0.005 • (0.005 * (0.005 •

• ••• * * t t .6
• • * • • • • t •

08958034* 089580341 08958034* 08958034. 08958034. 08958034* 089580341 07988034* 089580341

<0.005 • {0.005 • <0.010 • <0.005 t <0.005 • 0.11 • {0.005 • <0.005 • <0.005 t
• • • • • • • t • 5
• l • • • 0.12' • • t

099580341 089580341 08958034. 089580341 OS958034f OS958034. 08958034t 079S80m 089580341

99079 DC DUPLICATE 12 CONC
%REC
DUPL
DID

99080 TRIP BLANK 13 CONC
%REC
DUPL
010

112TCA 1 1 2-TRICHLOROETHANE
CHBR3 BROIIOFDRII
TOLUEN TOLUENE

BENIEN BEMIENE
TCWA 1 1 2 2-TETRACHLOROETHANE
ClBEN CHLORDBENIENE

CLETRE 2-CHLOROETHYLYINYLETHER
TCLETE TETRACHLOROETHENE
ElBEN ETHYLBENIENE



uuuuuuuu ENVIlllJ";;t::~:~~ '-ABOR~TO~Y A',ALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 4 OF 5) uuumumu

JOB DESCR IPTIOM: INIROP - O"AHA NIRQPOOOOOOOOOO JOB FILE:9907S
REPORT DATE:ll !lay BB RECEIPT DATE:2B JAN 88 EST. COIlP. DATE: 11 Ilar 88

COLUIlM.... 28 29 30 31 32 ~~ 34 3S 36,J,J

- ANALYSIS •• 99 100 156 IS7 IS8 159 160 161 162
B : DENOTES PPB PPIl ••••••• ACRO ACRY - ACETON CRBDIS 2-8UTN VNLACT 2-HElN IlETPEN STYREN

LAE ID PROJECT 10 ROil

99075 60

99076 95

99077 255

99078 4S

CONe (0.10 '{0.10 I (0.10 I (0.005 I <0.10 I <0.050 I (0.050 t (0.050 I <0.005 •
mc I I , I • I I • I
DUPL <0.10 I <0.10 I <0.10 I {O.OOS • <0.10 I <0.050 • (0.050 t <0.050 I <0.005 •
DID 08958034' 089580341 089580341 089580341 089580341 089580341 OB95B0341 OB958034. 08958034.

CONC (0.10 • {0.10 • (0.10 t (0.005 '(0.10 t {O.050 t {O.050 I {0.050 I <0.005 •
lREC , • , , t , , , , 2
DUPL , • , , , , , * ,
DID 0895803... 089580341 08958034' 089580341 08958034& 089580341 089580341 0895Bom 0895B034'

CONC (0.10 ,{0.10 '<0.10 t (0.005 t (0.10 • <0.050 t <0.050 '(0.050 t <0.005 t
IREC t , t t t • t , t 3
DUPL t , , I t 1 , 1 1
DID 089580341 08958034' 0B958034t 08958034' 089S8034f 0895803... 089580341 089580341 08958034.

CONC <0.10 '(0.10 '<0.10 '<0.005 '<0.10 '<0.050 • <0.050 1 <O.ose 1 <0.005 •
tREC t , , t • ttl 1 4
DUPL • 1 • • lIt t t
010 089580341 089580341 08958034' 089580341 089580341 089580341 089580341 08958034' 089580341

99079 GC DUPLICATE 12 CONC <0.10 t <0.10 t <0.10 t <0.005 t <0.10 t <0.050 1 <0.050 * <0.050 * <0.005 *
tREC

*
t , , , • , • •

DUPL t • • , t
* • • •DID 089580341 089580341 089580341 089580341 08958034. 089580341 0895803... 089580341 089580341

99080 TRIP 8LANK 13 CONC <0.10 • <0.10 I <0.10 1 <O.OOS • <0.10 ·1 <0.050 1 <0.050 '<0.050 t (0.005 I
tREC 1 • • 1 I , • • C 6
DUPL 1 , 1 • 1 , • I ,
DID 08'iS8034I 089580341 089580341 089580341 089580341 089580341 089580341 089580341 08958034.

ACRO ACROLEIN AeRY ACRYLONITRILE ACETDII ACETONE
CRBDIS CARBON DISULFIUE 2-BUT. 2-BUTANDNE YNLACT YINYL ACETATE
2-HEIN 2-HEXANONE DElI 4-1lETHYL-2-PENTANDNE STYREII STYREJlE



.t,,~=munun ENVIRONIlENTAL LABORATORY ANAL mCAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 5 OF 5) mnmuunn

JOB DESCRIPTIDN:~NIROP - OIlAHA
REPORT DATE:ll ~ay 88

-B: DENOTES PPB
LAB ID PROJECT 10

COLUIlN.... 37
ANALYSIS.. 163
PPIl....... T-XYL

38
164
CISDIC

NIROPOOOOOOOOOO
RECEIPT DATE:28 JAN 88

39 40 41
165 Ibb 167
TDL-DB 12ED4 BFB

42
168
TRCLIlE

JOB FIlE:99075
EST. CDftP. DATE:!l liar 88

ROW

99075 bD

99076 9S

99077 2SS

99078 4S

CONC <0.005 • (0.005 • 101% • 1071 • 109% • (t.005 •
IREC • • • • • •
DUPl {0.005 • <0.005 • 101% • 97.2% • 101% • <0.005 •
DID 08958034. 0895803-4& 0798803-4& OS95803-4. 089580341 089580341

CONe <0.005 • 0.17 • 95.2% • 98.5% • 98.9% • {0.OO5 •
%REC • • • • • *
DUPl • 0.15 • 90.6% • 87.1% • 87.8%' •
DID 08958034. 08958034. 07988034* 08958034. 08958034& 08958034*

CONC {0.005 I <0.005 I 99.6% • 96.8% • 98.2% • {0.005 &
IREe • • & • • •

DUPL • • * & • &
DID 08958034. 08958034* 079S80341 089580341 0895S03-4* 08958034*

CONe {O.005 * <0.005 & 101% • 86.0% • 97.3% &<0.005 •
%REC & & ~ • a I
DUPl I I • • • •
DID 08958034. 08958034. OS9580m 08958034* OS958034* OS958034*

""

4

99079 DC DUPLICATE 12 CONC {O.OOS • 0.14 & 102% • 99.S% l 97.6% • <0.005 •
IREC * • I • • •DUPL I 0.15 I 10lI • 97.9% &98.6% • I
DID 089580341 089580341 07988034. 08958034* 089580341 08958034*

99080 TRIP BLANK 13 CONC {0.005 & <0.005 • 94.7% • 90.0% • 93.2% a <0.005 a
IREC • a & & a • 6
DUPL • • • a a •
DID 08958034' 08958034* 079880341 089580341 08958034* 089580341

T-xYL TOTAL mEMES CISDIC CIS-12-0ICHlOROETHYlEllE TOl-DB TOLUENE-DB
12ED4 12-DI CHLORDETHAIIE-D4 8FB 4-BROIlOFLUOROBENZENE TRCLI!E TRICHLOROFLUOROIlETHANE



uuumnmu ENVIRONIlENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET [SHEET 1 OF 1) UUUUUlUut

JOB DESCRrPTlOH:HIRoP - OilAHA
REPORT DATE:ll Ilay 88

-
B: DENOTES PPB

LAB ID PROJECT ID

COLUIlN••••
ANALYSIS.. 12
PPll ....... SE

15
2N

17
SA

NIROPOOOOOOOOOO HN03
RECEIPT DATE:29 JAN BB

4

JOB FILE: 99090
EST. COllP. DATE:2S liar BB

RD~

99090 41

99091 14D

99092 8S

CONe <O.OOS t 0.033 t 0.150 ~ 0.319
7.REC 84· ~ 97.999991 100 ~ 92
OUPL <0.005 • 0.032 t 0.154 • 0.310 t
DID 0130806U 51208040t 51208040t 51208040t

HSA AUTH

CONC <0.005 • {0.030 t 0.181 • 0.907 ~

~~ t • • •
DUPL t • • t
OlD 013080641 51208040~ 51208040t 51208040.

HSA AUTH

CONC <0.005 t 0.032 • 0.104 • 1.81 t
%REC t • • t
DUPl • • • •
OlD 01308064. 51208040. 51208040t 51208040.

H6AAUTH

2

3

SE
liN

SELENIUIl
"ANGANESE

ZN ZINC BA BARIUII



uuuuuuuu ENVIRON"ENTAL LABDRATORY ANALYTICAL lABDRATORY GROUP DATA REPORTIN6 SHEEI l~ri::~ 1 ."; 5) nunnmmn

JOB DESCRIPTION:.IlIROP - O"AHA
REPORT DATE:ll lIay 88

-
B : DENOTES PPB

LAB ID PROJECT 10

COLUIDI.... 1
ANALYSIS.. 72
PPII ....... cm

2
73
BRIIE

NIROPOOOOOOOOOO
RECEIPT DATE:2~ JAN 88

3 4 5
74 75 76
VICl CLET "ECl

6
77
DClETE

JOB FILE:99086
EST. COIIP. DATE:01 ADr BB

7 8 9
78 79 80
11ntE +DrClE CHCl3

ROW

·'

99086 41

99087 14D

99088 8S

CONC <0.010 1 <0.010 • <0.010 • <0.QI0 S <0.005 S <0.005 1 <0.005 S 0.22 1 <0.005 1
IREC , , 1 • • • • 1 1
DUPL , 1 , , , • • • t

DID 0895803111 08~580311' 089580311. 0895803111 0895803111 0895803&1 089580311' OB95803&I OB95803111

CONC {O.OIO t {0.010 t {O.OIO S <0.010 S 0.035 • <0.005 • {O.OOS • <0.005 t (0.005 •
tREC , , • • • • • 1 1
DUPL , , a a a a , , t

DID OB9580311. 08958036. 08958036' 08958036. 08958036' 089580361 089580361 08958036. 09958036'

CONe {0.010. {0.010 a {O.OIO • {O.OtO ,{0.005 • (0.005 a 0.009 a {0.005 • (0.005 ,
tREC a • • • • • • , • 3
DUPl a , , a , a • a a
010 089580311. 08958036' 08958036' 08958036. 08958036' 08958036. 0895803111 089580311' 08958036.

99089 ac TRIP BLANK 14 CDNC <0.010' <0.010 • <0.010 • <0.010 • 0.016 • <0.005 • <0.005 • <0.005 • <0.005 •
%REt 1 • • • • , • • • 4
DUPL a a • • a a • a 1
DID 08958036. 08958036' 089580361 089580361 08958036* 08'1580361 08958036. 08959030* OB'ISB036i

•

CUIE CHlORomHANE
ClET CHlOROETHANE
HDCE 1 I-DICHLOROETHANE

BR"E BRD"lIIIETHANE
"ECl IlETHYLElIE CHLORIDE
tDICLE TRANS-! 2-DICHlORDETHENE

VICL VINYL CHLDRIDE
DCLETE 1 1-DICHLORDETHENE
CHCl3 CHLDROFORII



umumuuu EHVYRONIlENTAL LABORATORY ANALYTICAL LIIZ:~"Tn~y SROUP JATA REPORTINS SHEET (SHEET 2 OF 5 l uuumumu

JOB DESCRYPnON:.NIRDP - DIlAHA
REPORT DATE:ll !lay BB

-
B : DENOTES PPB
~A& ID PROJECT YD

COLUIlII.... 10
ANALYSIS. • Bl
PPII....... 12DCE

11
82
111reA

NIROPOOOOOOOOOO
RECEIPT DATE:29 JAN BS

12 1~ 14
83 84 85
CCL 4 BRCm DICLPR

15
86
+CLPRE

JOB FILE:9908b
EST. COIIP. DATE:Ol Apr BS

16 17 18
87 88 89
TCE DSRCLI! CCLPRE

RD.

99086 41

99087 14D

CONC {0.005 I <0.005 • <0.005 • <0.005 • <0.005 • <0.005 I 8.1 t {0.005 t <0.005 t
%REC I I 1 1 1 I I I I
DUPL • • • • • • • • •
DID 089580361 089580361 089580361 089580361 08958036& 089580J6& 08958036. 0895BOm 08958036t

CONC <0.005 I <0.005 t <0.005 1 <0.005 1 <0.005 • <0.005 I <0.005 I <0.005 I (0.005 t
tREC I I • • • I I I I 2
DUPL t t • 1 1 1 • t 1
OlD 089580361 0B958m'l 089580361 08958036& 089580361 0895B036. 089580361 089580361 0895803bl

99088 85 CONC <0.005 • 0.042 I <0.005 • <0.005 &<0.005 &<0.005 &6.B 1 <0.005 &<0.005 •
mc 1 1 • t • • 1 1 •
DUPL • 0.041' • • I • 1 • 1
010 08958036& 089580361 08958036. 08958036. 08958036. 08958030. 0895B0361 08958036' 0895B036.

99089 DC TRIP BLANK 14 CONC <0.005' <0.005 &<0.005 I <0.005 • <0.005 • <0.005 I <0.005 • <0.005 1 <0.005 1
%REC 1 • I I • • • • • 4
DUPl • • • • • 1 • • 1
010 089580361 08958036& 0895803b. 089580361 08958036' 089580361 08958036& 089580361 089580361

12DCE 1 2-DICHLOROETHANE
BRCL211 BROI'IODICHLOROIlETHANE
TCE TR ICHLOROETHENE

111TCA 1 1 HRICHLOROETHANE
DICLPR 1 2 DICHLORDPRDPANE
DBRCLII 0IBROIIOCHLOROIIETHAHE

CCL 4 CARBON TETRACHLORIDE
+CLPRE TRANS-1 3-DICHLDROPRDPENE
CCLPRE C1S-1 3-DICHLORDPROPENE



UlUUUUUh. ~~:'.'~~nNI1ENTAL.tAill"riATORY ANALYTICAL LABORATORY 6ROUP DATA REPORTING SHEET (SHEET 3 OF 5) uuuumum

JOE DESCRIPTION:'NIROP - DIIAHA NIRDPOOOOOOOOOO JOB FILE:990B6
REPORT DATE: 11 IIay BB RECEIPT DATE:29 JAN 88 EST. COIlP. DATE:01 Apr B8

COLUIlN .... 19 20 21 22 .,~ 24 25 26 27...J

- ANALYSIS .. 90 91 92 93 94 95 96 97 98
E : DENOTES PPE PPII ....... 112TCA BENIEN CLETRE CHBR3 TCLETA TCLETE TOLUEN CLBEN ETBEN
~AE lD PROJECT ID ROW

m8b 41

99087 140

990BB BS

CONe (0.005 t <0.005 t <0.010 • <0.005 • <0.005 t <0.005 • <0.005 • <0.005 • <0.005 •
%REC • • • • • • • * • 1
DUPL • • • • • • • • *
oro OB95B03bl 08'75B0361 089580361 OB9580361 08958036' 08958036' 08958036. OB958036* 0895B036*

CONe <0.005 • <0.005 * <0.010 * <0.005 * <0.005 * {0.005 * <0.005 * <0.005 • <0.005 •
%REC * • • • • • • * • 2
DUPL * • , • • • * * •
DID 08958036. 08958036* 089580361 089580301 089580361 08958036' 08958036. 08958036. 08958036.

CONC <0.005 * {0.005 • <O.OtO • <0.005 * <0.005 • 0.031 • <0.005 • <0.005 * <0.005 •
tREC • * • 1 1 1 * * • 3
DUPL • • • 1 1 0.032 1 1 1 1
DID 0895B0361 089580361 08958036' 08958036' 089580361 08958036' 08958030' 08958036' 08958036'

99089 DC TR IP BLANK 14 COlIC <0.005 • {0.005 1 <0.010 • <0.005 * <0.005 '<0.005 1 <0.005 • <0.005 • <0.005 •
:tREC * • 1 • • • • • 1 4
DUPL • 1 • • • • • • 1
DID 089580361 089580361 OB958036' 089580361 08958036' 08958036' 089580361 OB9580361 0895B0361

112TCA 1 1 2-TRICHLOROETHANE BENIEN BENZENE CLETRE 2·CHLOROETHYLVINYLETHER
CHBR3 BROIIOFORII TCLETA 1 1 2 2-TETRACHLDROETHANE TCLETE TETRACHLOROETHENE
TDLUEN TOLUENE CLBEN CHLDRDBENZENE ETBEN ETHYLBENZENE



uummnuu EHVIRON!!ENTAL LABORATORY ANALYTICAL LABORATORY SROUP OATA REPORTINS SHEET (SHEET 4 OF 5) umumuuu

JOB DESCRIPTION:.NIROP - ~AHA

REPORT OATE:11 !lay SB

-
B : DENOTES PPB

LAB ID PROJECT ID

COLUIIN.... 28
ANALYSIS.. 99
PPII....... ACRO

29
100
ACRY

NIRDPOOOOOOOOOO
RECEIPT DATE:29 JAN 8S

30 31 32
156 157 ISS
ACETON CAROlS 2-BUTN

33
159
VYLACT

JOB FlLE:990S6
EST. COIIP. OATE:Ol Apr 88

34 35 36
160 161 162
2-HEXN IIETPEN STYREN

ROW

990S6 41

990S7 140

CONC {0.10 * {0.10 * {0.10 I <0.005 I <0.10 1 <0.050 1 <0.050 1 <0.050 I {O.OOS 1
%REC I I 1 1 I I 1 I I 1
DUPL * * I I 1 I 1 I I
DID 08958036. 08958036* 08958036. 089580361 08958036. 089580361 089580361 OS9580361 089580361

CONC <0.10 * <0.10 I {O.lO I {O.OOS I <0.10 * <0.050 1 <0.050 1 <0.050 1 <0.005 1
%REC 1 I * * * * * * * 2
DUPL 1 1 1 * 1 • • * *
DID 08958036* 089580361 OS9580361 089580361 OS9580361 OSnB036* 089580361 089580361 0895B0361

9908S 85 CONC {0.10 I {0.10 * {0.10 1 {O.OOS • {0.10 * {0.050 * {0.050 * (0.050 * <0.005 •
%REC 1 * 1 1 1 * 1 1 • 3
DUPL 1 I 1 1 1 1 1 1 1
DID 089580361 089580361 089580361 089580361 089580361 089580361 089580361 089580361 089580361

99089 DC TRIP BLANK .4 CONC {0.10 * {UO 1 (0.10 • {0.005 • <0.10 1 (0.050 1 {o.m 1 {0.O5O 1 {G.OGS •
%REC 1 1 1 1 1 1 I 1 1 4
DUPL 1 1 1 1 1 1 1 1 1
DID 089580361 089580361 089580361 089580361 089580361 089580361 089580361 089580361 089580361

•

I'

ACRO ACROLEIN
CAROlS CARBON DISULFIDE
2-HEXN 2-HEXANONE

ACRY ACRYLONITRILE
2-BUTN HUTANONE
!!ETPEN 4-IIETHYL-2-PENTANONE

ACETON ACETONE
VYLACT YINYL ACETATE
STYREN STYRENE



umuuuum ENVIRONPlENTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTIHS SHEET (SHEET 5 OF 5 J USu,;.~·"ttU

JOB DESCRIPTION:.NIROP - OPlAHA
REPORT DATE:ll lIay 88

B : DENOiES PPB
LAB In PROJECT ID

COLUPlN.... 37
ANALYSIS.. 163
PPPl....... HYL

NIROPOOOOOOOOOO
RECEIPT DATE:29 JAN 88

38 39 40 41
164 165 166 167
CISDIC TOL-D8 12ED4 BFB

42
16B
TRClllE

JOB FILE: 99086
EST. COIlP. DATE:Ol Apr 88

ROW

99086 41 CONC <0.005 t 0.092 * 96.3% * 85.71 * 93.4% 1 <0.005 *
IREC J • 1 • 1 *
DUPL * * 1 1 I •
OlD 07988036' 0799803"1 0895803"1 089580361 08958036l 089580361

99081 140 CONC <0.005 • <0.005 • 100! • 103% • 98.7% i <0.005 i
me • * • • • • 2
DUPl • * • 1 t •
DID 07988036' 0798803"1 08958036' 08958036* 08958036. 08958036.

99088 95 CONC <0.005 • 0.16 * 99.3% • Ion • 93.8% i <0.005 •
tREe • • • f • •e' DUPL • • • 1 • •
DID 079B8036.· 079880361 08958036. 08958036. 08958036. 08958036.

99089 DC TRIP BLANK 14 CONC <0.005 1 {O.OOS • 99.0% • 98.0% 1 Ion • <0.005 •%REe • • • • • • 4
DUPl • • • • • •
DID 07988036. 07988036' 08958036. 089580361 089580361 08958036'

T-IYl TOTAL XYLENES CISDle CIS-l2-DICHlDRDETHYLENE TDl-D8 TOLUENE-D8
12ED4 12-DICHlDRDETHANE-04 8FB BRDIlOFlUOROBENZENE TRClPlE TRICHLOROFLUDRDIIETHANE

•



mumuuuu ENVIRONIlENTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPlmll;;; ~1t't'T 'SHEfT 1 OF 1) mumuuuu

JOB D£SCRIPTION:NIROP - OIlAHA NIROPOOOOOOOOOO HN03 JOB FlLE:99098
REPORT DATE:ll lIay BS RECEIPT DATE:09 FEB 8S EST. COIlP. DATE:2S Ilar 83

COLUIIN•••• 1 2 3 4

- ANALYSIS .. 12 15 17 23
S : DENom PPB PPIl....... SE 2N SA ilK

LAB ID PROJECT ID RON

99098 CONC (0.005 * 0.052 0.060 0.754
%REC 92·

*
104 93 101

DUPL <0.005 * 0.057 * 0.058 * 0.762 •
DID 0130Bom 51208062' 51208062. 5120S062.

H6A AUTH

99099 S CONC (0.005' <0.030. 0.H8 • 0.767 •
%REC • • • • ~..
DUPL • • • •DID 013080718 51208062. 512080621 512080621

H6A AUTH

99100 135 CONe <0.005 8 1.42 8 0.132 • 1.73 •IREC
*

I • • 3
DUPl • 8 • •
DID 013080718 51208062. 512080628 51208062'-

H6A AUTH

99101 145 CONe {0.005 8 1.58 • 0.216 • 0.728 •
IREe • t t I 4
DUPL 8 8 t I
DID 0130S0778 512080628 51208062. 51209062'

HSA AUTH

99102 ISS CONC <0.005' 1.33 • 0.101 • 2.33 •%REC • • • •
DUPl • • * •
DID 013080718 51208062. 51208062. 51208062'

Il6A AUTH

99103 ac DUPLICATE IJ CONC <0.005 8 1.42 8 0.120 8 1.71 •IREe 8 8 * •
DOPL I 8 * •DID 013080m 51208062. 51208062. 51208062*

. H6A AUTH
SE SElENIUIl ZII ZINC BA BARIUIl
IlN IlANGANESE



muuumuu ENVIRONmTAl LABORA10RY H"H•.':~=~~r lABORATOP'. GROUP DATA REPORTING SHEET (SHEET 1 OF 5) uuuumum

JOB DESCRIPTIDII:tNIRDP - OftAHA
REPORT DATE: 11 "av BB

RON

-
B : DENOTES PPB

LAB 1D PROJECT ID

COlU"N.... 1
ANALYSIS.. 72
PP" ....... cm

2
73
mE

NIROPOOOOOOOOOO
RECEIPT DATE:09 FEB BB

3 4 5
74 75 76
VICl CLET "ECl

6
77
DCl:ETE

JOB FILE:99093
EST. CO"P. DATE:Ol Apr 88

7 8 9
78 79 80
!!DCE +D rCLE CHCL3

99093 135

99094 145

99095 lSS

CONC (0.010 I <0.010 I {0.010 I {O.OlO l 0.15 * <0.005 * <0.005 l <0.005 I {O.OOS l
%REC * l I I I 101.95 * 97.4 * 104.15 III
DUPL I III l * I I *
DID OB9S804U 089S8041l 089S8041l 089580411 089S8041l 08958041l 0895804U 089SB04H 0895B04U

CONC {O.OlO * <0.010 * <0.010 * <0.010 I <0.005 * <0.005 l {O.OOS 1 {O.OOS I <0.005 I
'.tREC I I * * t I Itt 2

DUPl * * * • * * * * *
DID 08958041t 08958041* OB95B04U 0B95B04U 089580411 OB95B04U OB95B0411 OB95B041t OB958041t

CONC <0.010 * <0.010 t {0.010 t {0.010 * {O.OOS * <0.005 * <0.005 t <0.005 t <0.005 *
'.tREC * • * • • * * • • 3
DUPL {o.o10 • <0.010 * <0.010 * <0.010 * {0.005 * <0.005 * <0.005 • <0.005 • <0.005 •
DID 0895B04lt 0895B0411 OB95804U OS95B04H OB95B04U OB95B041* 0895B041l OB95B04U 089580m

99096 QC DUPLICATE 13 CONC <0.010 * {0.010 • <0.010 * <0.010 * <0.005 • <0.005 * <0.005 • <0.005 * <0.005 *
'.tREC * * • * * • • * • 4
DUPL • • * * • • • * I
DID OB95804H OB9580m OB95804U 0895B04U 0895804U 0895804U 089580411 0895B04U 0895804U

99097 ~c TRIP BLANK 16 CONC <UIO *<0.010 * {0.010 • {0.010 • 0.067 * <0.005 * <0.005 * <0.005 t <0.005 *
IREC • t * • * • * t t

DUPL * * * * t * * • t
DID 0895B04U 0895B04U 089580411 0895B041l 089580411 0895B041* 08958041t OB95B04U 0895B0411

mE CHLORO"ETHANE
CLET CHLOROETHANE
11DCE 1 I-DrCHLDROETHANE

BR"E BRO"O"ETHANE
"ECl mHYlENE CHLORIDE
+DICLE TRANS-l 2-DICHlDROETHENE

VICl VINYL CHLORIDE
DelETE 1 l-DICHLDROETHENE
CHCL3 CHLORDFDM



"u..;:-;~·t.t.tn EHVIRllfoI"Etf.AL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTINS SHEET (SHEET 2 OF 5 I UlUUUlUlm

JOB DESCRIPTIDN:.HIROP - DIlAHA
REPORT DATE:!! "ay 89

-
B : DENOTES PPB

LAB ID PROJECT ID

COLU"H.... 10
ANALYSIS. • 81
PPPI....... 120CE

11
82
I11TCA

NIROPOOOOOOOOOO
RECEIPT DATE: 09 FEB 88

12 13 14
83 84 85
CCL 4 8Rcm DICLPR

15
86
+CLPRE

JOB FILE:99093
EST. COIlf. DATE:01 Apr 8S

16 17 18
87 88 89
TCE DBRm CCLPRE

ROW

99093 135 CONC <0.005 * <0.005 * <0.005 t <0.005 I <0.005 * <0.005 * 0.002J I <0.005 t <0.005 t
%REC IOU t 102.05 I • 97.15 • 95.8 1 98.910261 108 I 99.7 I I 1
DUPL • I I t 1 t I t •OlD OB9S804H 089580m 089580411 08958041* 08958041* 08958041* 089580411 089580841 0895804lt

99094 145 CONC <0.005 t {O.OOS I <0.005 I <0.005 • <0.005 t <0.005 t 0.002J 1 {O.OOS 1 (0.005 1
IREC 1 1 I I 1 t t 1 I ~

l.

DUPL t t I t I I I I I
DID 08958041* 089580411 089580411 08958041* 089580411 089580411 089580418 089580841 08958041.

99095 155 CONC <0.005 I {O.OOS 1 {0.005 I <0.005 • <0.005 I (0.005 1 0.011 1 <0.005 1 (0.005 I• %REC I I I • 1 1 1 I I 3
DUPl <0.005 1 {0.005 1 {0.005 1 <0.005 1 <0.005 1 (0.005 1 0.011 1 (0.005 1 (0.005 I
DID 08958041* 089580411 089580411 089S804U OB9580411 089580411 0895B041l 0895B084. 089580411

99096 DC DUPLICATE IJ CONe <0.005 • {O.OOS • {0.005 I (0.005 I (0.005 I (0.005 1 (0.005 1 {O.OOS • <0.005 •
tREC I I I I I I I • I 4
DUPL I I I I • • I I •
DID OB95B041l 089S804H 089580411 0895B0411 089580411 089580411 089580411 08958084. OB95804U

99097 ac TRIP BLANK 16 CONC {0.005 1 {0.005 1 (0.005 • (0.005 • (0.005 • (0.005 • <0.005 I <0.005 • {0.005 1
%REC I I I I • I I I 1 5
DUPL I 1 I I • 1 • I 1
DID OB9580418 0895B041l OB9580411 089580411 OB95B041l OB95B04U 0895B041l 0895BOB41 089580411

f'

mCE 1 2-D rCHLoROETHANE IHTCA 1 1 I-TRICHLOROETHANE C CL 4 CARSON TETRACHLORIDE
BRCL2" BRO"OD ICHLOROPIETHANE DICLPR 1 2 DICHlORDPROPAIiE +CLPRE TRANH 3-IUCHLOROPROPEIIE

•• TCE TR rCHLDROETHENE DSReL" DIBROfIOCHLORO!'£THAHE CCLPRE CIS-I HICHLORDPROPEIIE



UUUUUUUU EN\lIRON!'lEHTAl lABORATORY ANAlYTI~Al lABORATORY SROUP DATA REPORTING SHEET (SHEET 3 OF 5) mUlUunuu

JOB DESCRIPTION:aNIROP - O!'lAHA
REPORT DATE:ll !'lay BB

-
B : DENOTES PPB

LAB ID PROJECT 10

COLUIDi.... 19
ANALYSIS.. 90
PP!'l....... 112TCA

20
91
BENZEN

NIROPOOOOOOOOOO
RECEIPT DATE: 09 FEB BB

21 22 23
92 93 94
ClETRE CHBR3 TCLETA

24
95
TCLETE

J[lB FILE:99093
EST. CO!'lP. DATE: 01 Apr 88

25 26 27
96 97 9B
TOLUEN ClBEN ETBEN

RON

•

99093 135

99094 145

99095 lSS

CONC <0.005 • <0.005 • <0.010 • <0.005 • <0.005 • <0.005 • {0.005 • (0.005 • <0.005 •
%REC 10Z.9 • 104.15 • • 112.25 • 10b.5' • 101.15 • • •
DUPL • • • , , , , , ,

010 omsom OB95S04H OB95B04H OB95B04H OB95B04U OB9580411 0895B04lt 0895804lt 0895B041l

CONC (0.005 , :0.005 • <0.010 • <0.005 • {0.005 t <0.005 t <0.005 • <0.005 I {O.OOS I
mc t t • • t t • l I
DUPL t • • Itt • I t
DID 08958041t 0B9580m OB9580411 0895B041l 0895804lt 089580411 OB958041* OB95B04U OB95B04U

CONC <0.005 t <0.005 I <0.010 I <0.005 I <0.005 t {0.005 t {O.OOS t <0.005 t (0.005 I
tREe t t t t t t ttl 3
DUPl {0.005 t {O.OOS I <0.010 I <0.005 t <0.005 t <0.005 t <0.005 t <0.005 t (0.005 t
OlD 089580411 OB9580411 089580411 0895B04U 089580411 089580411 089580411 08958041; 089580411

99m ac DUPLICATE 13 CONC <0.005 I (0.005 t <0.010 t <0.005 I <0.005 t <0.005 t <0.005 t <0.005 t <0.005 t
tREC • t t t t t t t t 4
DUPL • t • I t t t t t
010 OB95B041l OB9580411 089580m OB958041I 089580411 089580411 089580411 0895804lt 0895B041t

99097 ac TRI P BLANK 16 CONC {0.005 • (0.005 • <0.010 • {0.005 t <0.005 '<0.005 t <0.005 t <0.005 • <0.005 •
%REt t , t t • • , • • 5
DUPL • • t • t t t I t
OlD OB95B041l OB95B041l 089580411 0895B041l OB9580411 0895B041l 0895B041l 0895B041l 0895B041l

112TCA 1 1 2-TRICHLOROETHANE BENZEN BENZENE CLETRE 2-CHLOROETHYLVINYLETHER
CHBR3 BRO!'lOFOR!'l TCLETA 1 1 2 2-TETRACHLORDETHANE TCLETE TETRACHLDRDETHENE
TOlUEN TOLUENE CLBEN CHLOROBENZENE ETBEN ETHYLBENZENE



muuuuum ENVIRONIIENTAL LABORATORY ANALYTICAL LABORATORY 6ROUP DATA REPORTIN6 SHEET (SHEET 4 ~F ~ I :::~ttummlt

JOB DESCRIPTIDN:INIRDP - OIlAHA NIROPOOOOOOOOOO JOB FI LE: 99093
REPORT DATE: 11 /lay 88 RECEIPT DATE:09 FEB 88 EST. COIIP. DATE:01 Apr B8

CDLUIlN•••• 28 29 30 31 32 .... 34 35 36.,).,)

- ANALYSIS.. 99 100 156 157 158 159 160 161 162
B : DENOTES PPB PPII ....... ACRO ACRY ACETON CAROlS 2-BUTN VYLACT 2-HEIN IIETPEN STYREN

LAB In PROJECT ID ROjj

99093 135

99094 14S

99095 15S

CONC <0.10 t <0.10 t <0.10 l <0.005 l <0.10 l <0.050 l <0.050 I <0.050 I {O.OOS t

mc * * I I * I I I t 1
DUPL * l I I I * I I l
DID 0895BOm OB95B041l OB95B04lf 0895B041l OB95B041l OB95B0411 OB95B041t OB95B041t OB95B041l

CONC {O.lO I {0.10 I (0.1-0 I {O.OOS I {O.lO I {O.050 I {O.OSO I {O.OSO * {O.OOS I
lREe * * I I I I I I t 2
DUPL I l I I I I I t I
DID OB958041l OB95804U OB95B()4U OB95B041l OB9580m OB958041l 089S804U 089580411 0895B04U

CONC <0.10 I <0.10 I <0.10 I 0.070 I <0.10 l <0.050 l <0.050 l <0.050 l <0.005 I
lREC I I l I l III I 3
DUPL {O.lO l {0.10 l {0.10 I 0.090 I <0.10 l {O.OSO l {0.050 l {0.050 I (0.005 I
DID OS95S041l OB958041& OB95B041t 0895S041t OB95B04U OB95B()4U OB95B04U 0895B04.1I OB95804U

99096 ~C DUPL! CATE 13 CONC (0.10 l {0.10 I <0.10 l (0.005 l {0.10 1 (0.050 I <0.050 I {0.050 I {O.005 I
lREC I I I l l l I I l 4
DUPL I l I l I • l • l
DID 089580411 OB9S8041l 089580411 089580411 089580411 0B9580m 089580411 0895804H 0895804H

99097 DC TRIP BLANK 16 CONC {0.10 I {0.10 I (0.10 I (0.005 I 0.016J I (0.050 I (0.050 I {0.050 I {0.005 I
tREC I

*
t l

* *
l I t 5

DUPL t I I I I • I I l
010 0895B04H 08958041l 0895804U 0895804U 08958041l 0895804U 08958041l 08958041* 089580411

ACRO ACROLEIN ACRY ACRYLONITRILE ACETON ACETONE
CARD IS CARBON DISULFIDE 2-BUTN 2-BUTANONE VYLACT YINYL ACETATE

8
2~HEXN 2-HEXANONE "ETPEN 4~"ETHYL-2-PENTANONE STYREN STYRENE



uuuuuuuu ENVIRONMENTAL LABORATORY ANALYTICAL LABORATORY 6ROUP DAIII ~t:P~~TTHE C:II~:I (SHEET 5 OF 5) mmmuum

JOB OEseR IPTIOM: 'NIROP - OIlAHA
REPORT DATE:11 Ilay SB

-
B : DENOTES PPB

LAB ID PROJECT 10

COLUIlN.... 31
ANALYSIS.. 163
PPIl....... T-IYL

3B
164
CISDIC

NIROPOOOOOOOOOO
RECEIPT DATE:09 FEB SB

39 40 41
165 Ib6 167
TOl -D8 12£D4 BFB

42
168
TRCLIlE

JOB FILE: 99093
EST. CDIlP. DATE: 01 Apr 88

ROW

99093 135

99094 145

9909S 15S

CONCW.OOS • {O.OOS • 9B.41 t 94.6% • 91.0% t (0.005 t
mc • t 99.2 t 100 t 101 • 98.15 t
DUPL t t t • • t
DID OB95S04U 089S804H 089580411 089S804H OS958041t 0895804U

CONC (0.005 t (0.005 • 1001 t 95.2% • 105% • (0.005 •
%REC • • t t • • :
DUPL • • • • • t
DID OB95B04U 0895B041t 089580411 0895804H 089580411 089580411

CONC {0.005 • {0.005 • 100% t 91.1% I 105% '{O.005 ,
%REC I I • I I •DUPL {0.005 t <0.005 t 103% • 96.0% • 91.4% • {O.OOS •
DID 089580411 089580411 089580411 089580411 089580411 089580411



uuuuuuuu EN'y~;:ONt;:NTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 1 J uuuumnm

JOB' DE5CRIPTlOH:NIROP - O"AHA NIROPOOOOOOOOOO HN03 JOB FILE:99098
REPORT DATE:l! "ay 88 RECEIPT DATE:09 FEB BB EST. COllP. DATE:2S Ilar BS

COLU"N .... 1 2 3 4

- ANALYSIS.. 12 15 17 23
B : DENOTES PP9 PPll ••••••• SE 2N BA "N

LAB ID PROJECT ID ROW

99098 15 CONC {O.OOS a 0.052 a 0.060 0.754
ZREC 92 a 104 • 93 101
DUPL (0.005 a 0.057 • 0.05B • 0.762 l
DID 013080771 51208062. 512080621 51208062.

HSA AUTH

99099 25 CONC (0.005' (0.030' 0.118 • 0.767 •
%REC a • • a 2
DUPL a a • •
DID 013080", 5120B062. 51208062. 512080m

HSA AUTH

99100 1 5 CONC (0.005' 1.42 a 0.132 • 1.73 •ZREt • • a •.' DUPL • I I •DID 013080", 512080621 5120B062' 512080621
HBA AUTH

99101 1 5 COlIC <0.005. 1.58 1 0.216 • 0.728 •
ZREC 1 • 1 • 4
DUPL • • • •DID 01308077t 51208.0621 512080621 512080621

HSA AUTH

99102 1 5 CONC (0.005. 1.33 • 0.101 • 2.33 •%REC • • • •DUPL • • • t
DID 0130B077t 5120B062. 51208062' 51208062.

H&A AlITH

99103 o DUPLICATE 13 CONt (0.005' 1.42 • 0.120 I 1.71 •ZREC • • • Ie, DUPL • • • •
DID 01308077t 51208062. 51208062. 51208062.

HSA AUTH
SE SELEHIU!l III ZINC 8A BARIIJIl
liN IlANGANESE



J;::~Uttuum- E':mONIlENTAL LABORATORY ANALYTICAL LABORATORY eROUP DATA REPORTINS SHEET (SHEET 1 OF 1 I muuuuum

JOB DE5CRIPTION:NIROP - OIlAHA HIROPOOOOOOOOOO HN03 JOB FILE:99116
REPORT nATE:l1 Ilay 88 RECEIPT DATE:I0 FEB BB EST. COIlP. DATE:25 liar 88

COLUIlN •••• 1 2 4

- ANALYSIS .. 12 15 17 23
B: DENOTES CPB PPIl ....... SE IN 8A liN

LAB ID PROJECT ID ROW

99U6 Ie CONC (0.005 • 1.62 • 0.047 • 0.109mc 97".9999' 91. 5 * 9B.6 •DUPL (0.005 • 1.62 * 0.048 a 0.106 a
DID 0130BOm mOBOm 51208048* 51208047.

H6A AUTH

99117 2D CONC (0.005 • 0.572 a 0.081 t 0.332 •,REC
* * *

t 2
DUPL • * • •DID 013080m 512080571 51208048. 51208047.

H6A AUTH

99UB 21 CONC (0.005 • 0.129 • 0.232 • 1.52 •,REC * * • • 3e DUPL * • t *
DID 0l3080m 512080571 51208048. 51208047t

HBA AUTH

99119 3S CONC (0.005 • 0.033 t 0.142 * 0.907 *
%REC * * * * 4
DUPL * * * *
DID 013080m 512080571 51208048* 51208047t

HBA AUTH

99120 50 CONC (0.005 • 1.00 t 0.078 * 0.095 a
%REC

*
a * a

DUPL a • a *
DID 013080m 512080571 51208048* 5120Bom

HBA AUTH

99121 5PC CONC {0.005 a 0.070 I 0.083 * 0.177 a
%REC

*
t * *

DUPL a • * *
DID 013080"* 512080571 51208048. 512080471

HBA AUTH

99122 STORII SEMER CONe {G.G05 a 0.032 * 0.116 • 0.314 a
OUTFALL-NORTH %REC I • * * 7

DIlPL * • * *
DID 013080na 512080m 51208048. 512080m

HSA AUTH

99123 STORIl SEVER CONe (0.005 I {O.OJO • 0.123 • 0.327 I
OUTFALL-SOUTH %REC • *

1
*

8
DUPL 1 I * a
DID 0l30BOns 512080m 5120B0481 5120B0471

HBA AurH
SE SELENIUII IN ZINC SA BAR lUll
liN MN6ANESE



umnumnu ENV1RONI'IENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPORTING SHEET (SHEET 1 OF 10) nmmuunn

JOB DESCRIPTION:.KIROP - OKAHA
REPORT DATE: 11 "ay BB

-
B : DENOTES PPB

LAP ID PROJECT In

COLU"N.... 1
ANALYSIS.. 72
PPI'I....... cm BRI'IE

NIRDPOOOOOOOOOO HCL
RECEIPT DATE:I0 FEB 98
345
74 7S 76
VICL CLET I'IECL

6
77
DCLETE

JOB FILE:99104
EST. CDIIP. DATE:Ol Apr BS

7 8 9
78 79 BO
11DCE +D lCLE CHCL3

ROil

99104 1S

99105 2S

99106 TRIP BLANK IS

99107 ID

99108 2D

CONC <MI0 l {0.010 l <0.010 • <0.010 • <0.005 l <0.005 l {O.OOS l {O.OOS • <0.005 l

mc * * I I • • * l l 1
DUPL • • * & & l l & &
DID 089580471 089580471 089580471 08958047& 089580471 089580471 089580471 089580m 08mom

CDNC {0.010 l {0.010 l {0.010 • {0.010 l <0.005 l <0.005 l <0.005 I {O.OOS I <0.005 l
IREC l I I • I III •
DUPL <0.010 & <0.010 l {0.010 • <0.010 • <0.005 • <0.005 I <0.005 I <0.005 • <0.005 I
DID 089580m 0895B047& 08958047& 089580471 08958047t 08958047t 08958047. 08958047& 08958047&

CONC {0.010 l <0.010 l <0.010 & <0.010 I {0.005 I (0.005 &<0.005 & (0.005 & (0.005 I
IREC I I • & I & & & & 3
DUPL l l & l & & l • I
DID 089580m 089580471 08958047& 089580471 08958047& 089580471 089580471 089580471 089580471

CDNC <0.010 I <0.010 • (0.010 I (0.010 • (0.005 t (0.005 I (0.005 t (0.005 • <0.005 t
mc I • & • • • • • I 4
DUPL I • • • • & I I l
DID 08958047& 089580m 08958047* 089580471 08958047t 08958047t 089580471 08958047. 08958047.

CDNC {0.010 & {0.010 l {0.010 • <0.010 • {0.005 & (0.005 I <0.005 & {O.OOS • <0.005 I
mc I & • & & • • & I
DUPL & & • & • & & & &
DID 0895B0471 08958047. 08958047& OB95Bom OB95Bom 08958047* 0895Bom 0895B0471 089SBom

99109 21 CONC
%REC

. DUfll
DID

<0.010 I <0.010 I {0.010 I <0.010 I <0.005 • <0.005 I <0.005 I (0.005 I <0.005 I
I I & • I I I • 16
• I • • I • • • •

omB047. 08958047. 08958041* 08958047. 089580m oB95eom 08958047t 089580471 089580m

99110 3S

99111 5D

CDICC {O.OlO. <0.010 • (0.010 • <0.010 • <0.005 • <0.005 • <0.005 • (0.005 • <0.005 l
lREC • & • • 118 I 83.7' • 115.5 I 101.75 I 7
DlIPl • • • • • • • <0.005 • l
DID 08958047* 0B9580m 08958047* 08958047. 089580471 08958047& 08958047. 08958047& 089580471

CONC (0.010 • (0.010 • <0.010 • {0.010 • <0.005 • <0.005 & (0.005 • {0.005 & <0.005 •
IREC • • • • • & • • • 8
DUPL • • • • • • • • •
DID 089580m 089580471 089580m 08958047. 089580471 089580m 08"8041* 08958047* 089580471

CLI'IE CHLOROKETHANE
CLET CHLORDETHANE
11DCE 1 I-DICHLQRDETHANE

BRI'IE BRDI'IOftETHANE
I'IECL I'IETHYLENE CHLORIDE
+DICLE TRANS-1 2-DICHLDROETHENE

YICL YINYL CHLORIDE
DCLETE 1 1-DICHLDRDETHENE
CHCL3 CHLDROFOR"



uuuuumm ENVIRONI'lENTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTlNS SHEET I~Httl ~.,,~ tHUUnu.Uum

JOB DESCRIPTION: .NIROP - OI'lAHA ItIROPOOOOOOOOOO HCL JOB FILE:99104
REPORT DATE:l! "ay S8 RECEIPT DATE:I0 FE~ 8B EST. COI'lP. DATE:Ql Apr 88

COlUI'IN •••• 1 2 3 4 S 6 7 8 9
ANALYSIS. , 72 7"' 74 75 76 77 78 79 80- ' J

B : DENOTES PPB PP~ ....... CLI'lE BRI'lE VICL ClET I'lECL DCLETE mCE +DIClE CHCl3
LAB ID PROJECT ID ROW

e·

9911: 5PC

99113, STORK SEilER
OUTFALL-NORTH

99114 STORI'l SEilER
OUTFAlHOUTH

CONC <0.010 * (0.010 * (0.010 * <0.010 * <0.005 l (0.005 l <0.005 * <0.005 l (0,005 *
,REC l * * * * l l l l
DUPl * * l l * l l l *
OlD 08958047* OB95BOm 089580m OB95B047. OB95B047. 0895BOm 0895Bom OB95BOm 089580471

CONC <0.010 • <0.010 * {0.010 * <O.OIO • 0.026 • <0.005 • <0.005 * <0.005 * (0,005 t
%REC * • • • • • * • • 10
DUPl • • t t *, * * l *
OlD 0895BOm 0895B047. OB95BOm OB9580m 0895B047. 0895Bom 08958047*' 089580m 08958047.

CONC <0.010 * <0.010 • <0.010 • {0.010 • <0.005 • <0.005 • {0.005 • {O.OOS • {O.OOS •
%REC • • • • • * • • * 11
DUPl * • * * l l • * *
OlD OB9S80471 OB95Bom oB9SBom 'OB95Bom 08958047. 0895B0-47. OB958047* OB9580m 08958047t

99115 GA TRIP BLANK 17 CONC {0.010 • {0.010 * {0.010 * <0.010 * {0.005 • <0.005 • <0.005 • <0.005 • <0.005 •
%REC * • • • • l • • • 12
DUPl • • • * • • • • •
DID OB95Bom OB95Bom 089580m 089580m 0895B0-47. 089580471 08958041* OB9580471 OB95B047t

CUIE CHLOROPlETHANE
CLET CHLOROETHANE
IlDCE 1 l-DICHLOROETHANE

8RPlE BROPlOI'lETHANE
1'!ECL !!ETHYLENE CHLORIDE
+DIClE TRANS-l 2-DICHLOROETHENE

VICL VINYL CHLORIDE
DeLETE I I-DICHlOROETHEIlE
CHCl3 CHlOROFDRII



muumuuu ENVIRONIlENTAL LABORATORY ANALYTICAL LABORAIUIO g~~~t' llATAREPORTH~D SHEET (SHEET 3 OF 10 I umuuumu

JOB DESCRIPTION:SNIROP - OIlAHA
REPORT OATE:ll lIay Ba

-
B : DENOTES m

LAB iD PROJECT ID

COLU"".... 10
ANALYSIS.. B1
PPII....... 12DCE

11
82
ll1TCA

NIROPOOOOOOOOOO HCl
RECEIPT DATE: 10 m BB

12 13 14
83 84 85
C CL 4 BRCl211 DIClPR

15
ao
+ClPRE

JOB FILE:99104
EST. COIlP. DATE:01 Apr 8a

16 17 18
87 88 e9
TCE DBRCL" CClPRE

ROli

99104 IS

99105 2S

99106 TRIP BLANK 15

99107 10

99108 20

99109 21

99110 3S

99111 50

CONC <c.o05 l {O.OOS l {0.005 * {O.OOS * <0.005 * {0.005 * <0.005 l <0.005 l (0.005 l
%REC * l * * * l l l l 1
OUPL l * * • • • • • *
DIn 0895Bom OB95BOm OBB95B04. OB95BOm OB95B0471 OB95B0471 0895B047& OB95B047& OB95BOm

CONC <0.005' {O.OOS &{O.OOS • {O.OOS • <0.005 &<0.005 &0.050 &(0.005 * (0.005 l
tREC & • • III & • t :
OUPL (0.005 *. {0.005 * {0.005 * {0.005 • <0.005 • <0.005 • 0.038 1 (0.005 l <0.005 *
DIn OB95BOm OB95BOm 08895804* 0895B0471 089580471 0895B047. 0895BOm OB9580471 OB95B0471

CONe <0.005 1 <0.005 1 <0.005 &<0.005 &<0.005 1 <0.005 • {0.005 1 {O.OOS 1 <0.005 •
%REC & • * & • • • 1 1 3
DUPL 1 • • • • 1 1 • •
DID OB95BOm OB9SBom 08895B04. 08958047. 089580471 08958047. 089580471 08958047. 08958047.

CONC <0.005 • <0.005 • {O.OOS 1 <0.005 • <0.005 1 <0.005 1 {0.005 1 <0.005 * <0.005 1
tREC & 1 1 1 1 1 1 1 * 4
DUPL 1 1 • 1 1 1 1 1 1
OlD 089580471 089580471 08895804. 089580471 089580471 089580471 089580471 089580471 OB9580m

CONC {0.005 • {O.OOS 1 {O.OOS 1 <0.005 1 <0.005 • (0.005 1 0.031 1 <0.005 * <0.005 t
IREC 1 & t & • 1 • • •
DUPl • • • & 1 • 0.029 1 • •
DID 08958047. 08958047. 08895B04. 08958047. 08958047t 08958047. 089580471 089580471 089S80m

CONC {O.OOS • <0.005 • (0.005 • {0.005 &{0.005 1 {0.005 1 (0.005 • <0.005 • <0.005 .•
tREc • • 1 • • & • • & b
DUPL • t • & 1 t • • *
DIn 089580471 08958047t 08895804t 089580471 08958047. 08958047. 08958047t 08958047t 08958047t

CONC {G.G05 I (0.005 t <0.005 • {0.OO5 • (0.005 1 <0.005 1 0.41 • <0.005 &<0.005 •
tREC 95.4 • 89.8' • 95.9 1 • 98.78200' 104.5' • 84.057381 7
DlJPL I • 1 • • I 1 I t
DID 0B9S80m 08958047. 08895804& 089580471 0895B047t 08958047. 089580471 08958047. 08958047.

CONC (0.005 • <0.005 • (0.005 • {O.OOS • (0.005 • <0.005 1 <0.005 &<0.005 • (0.005 1
%REC • & t 1 • • I • & B
DUPL 1 • 1 • • & 1 • •
DID 0B95S047t 089580471 OS8958041 089580471 0895B0471 089580471 08958047& OB95B047t 089580471

12DCE 1 2-DICHLOROETHANE
BRCL2" BROIIOD ICHLOROIlETHANE
TCE iR1CHLOROETHENE

111TCA 1 1 1-TRICHLOROETHANE
OICLPR 1 2 DICHLOROPROPANE
DBRCllI 0IBRO"OCHLOROIIETHANE

C CL 4 CARBON TETRACHLOR IDE
+CLPRE TRANS-1 3-DICHLOROPROPENE
CClPRE CIS-1 HICHLOROPROPENE



uuumuuru ENVIRON"E~IAL. ;'';:~''GTnRY ANW. rICAl lABORATORY 6ROUF' Dm REPORTIN6 SHEfT (SHEET 4OF 10 j uunmuum

JOB DESCRIPTION: lNIROP - OI\AHA
REPORT DATE: 11 !'Iay SS

-
B : O~NCTES PPB

LAB J[ PROJECT ID

COlU"".... 10
ANALYSIS.. 81
1'1'11....... 12DCE

11
82
ll1TCA

II IF-OPOOOOO!)!)!)!)O HCl
RECEIPT DATE:I0 FEB B8

12 13 14
83 84 85
C Cl 4 BRCL211 DICLPR

15
86
tCLPRE

JOB FILE:99104
EST. CO"P. DATE:01 Apr 88

1b 17 IS
87 8S 89
TCE DBRCllI CCLPRE

ROW

99112 5PC

99113 STORII SEHER
DUTFALL -NORTH

99tH 5TOR!'I SEHER
OUTFALL -SOUTH

CONe {O.005 t {O.OOS t {0.005 t {0.005 * {0.005 J <0.005 '<0.005 '<0.005 '<0.005 t
me * , $ J J $ t t t 9
DUPL t • $ • J • * t *
DID 089580471 089590471 098959041 08959047* 08959047* 089580m 089580471 089580471 0895BOm

CONC <0.005 J {O.OOS J <0.005 J <0.005 J (0.005 l <0.005 • (0.005 l {0.005 t (0.005 ,
%REC J J l l $ J l • • 10
DUPL ttl • J J , t t
DID 089580471 OS9580411 09895804l 08958047$ 0895Bom 0895Bo·m 08958047. omBom 089SBom

CONC (0.005 • {0.005 • <0.005 • {o.oos • <0.005 t <0.005 t <0.005 t (0.005 • <0.005 J
%REt t t • t t t * • t 11
DUPL l l • l l l t 1 J
OlD 089580m 08958047* 088958041 08mom 08958047. 089580411 089590m 08958047. 09959047.

mlS QA TRIP BLANK 17 CONC <0.005 J <0.005 • <0.005 1 {O.OOS • <0.005 • <0.005 • <O.OOS J <0.005 • <0.005 •
%REC • l J t • • J • • 12
DUPL • • • • • l l t J
DID 08959047' 0895S0m 08895804' 089590471 089580471 08958047. 089580m 0895Bom om80m

•

12DCE 1 2-DICHLORonHANE
BRCL211 BROIIODI CHLORomHANE
TCE TR ICHLCROETHEHE

ll1TCA ! 1 1-TRICHLOROETHANE
DICLPR 1 2 DICHLOROPROPANE
DBRCLII DIBROIIOCHLDRO"ETHANE

CCl 4 CARBDH TETRACHLORIDE
+CLPRE TRANS-! 3-DICHLOROPROPEHE
CClPRE CIS-! HICHlOROPROPENE



uunuwmu ENVIRONIIENTAL LABORATORY ANALYTICAL LABORATORY SROUP DATA REPORTINS SHEET (SHEET 5 OF 10 I muumuun

JOB DESCRIPTIOH:IHIROP - OIlAHA
REPORT DATE:ll ~ay BS

-
B : DEflDTES PPB

LAB ID PROJECT ID

COLUIIH.... 19
ANALYSIS.. 90
PPII....... 112TCA

20
91
BENlEN

NIROPOOOOOOOOOO HCL
RECEIPT »ATE:IO FEB BS

21 22 23
92 93 94
CLETRE CHBR3 TCLETA

24
95
TCLETE

JOB FILE:99104
EST. COliP• DATE:01 Apr B8

25 26 27
96 97 98
TOLUEN CLBEN ETBEN

ROW

99104 15

99105 2S

99106 TRIP BLANK IS

99107 ID

99108 2D

99109 21

99110 3S

99111 SD

CONC <0.005 a <0.005 a <0.010 I <0.005 I <0.005 I <0.005 I <0.005 I <0.005 I <0.005 I
,REt I I • • I • • • •

DUPl a • * • I * * f *
DID OB95B0471 OB95Bom 089580m 089580471 08958047* 08958047* 0895B047l 0895BOm 0895B0471

CONC <0.005 a {O.OOS a <0.010 *<0.005 • <0.005 • <0.005 a <0.005 a <0.005 a (0.005 a
mc I I • • I I a • a 2
DUPL <0.005 J {0.005 • <0.010 a <0.005 a <0.005 • <0.005 * <0.005 • <0.005 * <0.005 *
DID 08958047. 089S80m 08958047. 089580471 08958047* 08958047. 089580471 089580m 0B9580m

CONC <0.005 * <O.OOS * <0.010 t <0.005 t <0.005 t <0.005 t <0.005 t <0.005 t <0.005 t
%REC • t • • a • • • • 3
DUPL • • * • • • • • a
DID 089580m 089580m 089580471 089580471 089580471 089580471 089580471 089580471 089580471

CONC <0.005 • (0.005 • (0.010 • <0.005 • <0.005 t <0.005 t <0.005 • <0.005 t (0.005 •
tREC • t • • • • • • • 4
DUPL a • • • • • t • •
DID 089580471 08958047. 089580471 08958047. 08958047. 089580471 089580471 089580471 08958047.

CONC {O.OOS • <0.005 I <0.010 a <0.005 a<0.005 a <0.005 a<0.005 a <0.005 a<0.005 a
%REC a J a • a a a a a
DUPL a a a a I a a • *
OlD 08958047* 08958047. 089580471 089580471 089S8047f 089SB0471 089580471 089580m 089580471

CONC <0.005 a <0.005 • <0.010 • <0.005 • <0.005 • (0.005 • <0.005 • <0.005 • (0.005 •
tREC • • • • t • • • •
DUPL • • • • • • • • •
010 08958047. 089580471 089580471 089580471 089580471 08958047. 08958047. 08958047. 089580471

COlIC <0.005 t <0.005 • (0.010 • <0.005 • <0.005 • <0.005 t (0.005 • (0.005 • <0.005 •
mc • 111.75 • 99.8 • 82.05 '96.6 • 96.9 • 101.8 • 98.5 • 102.35 , 7
DlJPl • • • • • • • • •
DID 089580471 08958047. 089580471 089580471 089580471 08958047. 089580411 089580471 089580471

CONC <0.005 • {0.005 • <0.010 t <0.005 • <0.005 • <0.005 • <0.005 • <0.005 • <0.005 •
lREC • • • • • • • t • 8
DUPL • • a • • • • • a
OlD 089580471 089580471 08958047. 08958047. 08958047. 08958047. 089580471 08958047. 089580471

112TCA 1 1 2-TRICHLOROETHANE
CHBR3 BRO"OFOR"
TOLUEN TOLUENE

BENZEN BENZENE
TCLETA 1 1 2 2-TETRACHLOROETHANE
CLSEN CHlOROBENZENE

CLETRE 2-CHlDROETHYLVINYlETHER
TClETE TETRACHLOROETHENE
mEN ETHYLBENZENE



tUUUtuuuu ENVIRONtlEN1AL LABORATORY ANALYTICAL LABORATORV GROUP DATA REPORTING SHEET (SHEET II OF 10) UUUmlh••• ~

JOB DESCRIPTION: aNIROP - OllAHA
REPORT DATE: 11 ltiy 88

-
B : DENOTES PPB

LAB ID PROJECT ID

eOLUtlH.... 19
ANALYSIS.. 90
PPIl....... 112TCA

20
91
BEHlEN

NIROPOOOOOOOOOO HCL
RECEIPT DATE:I0 FEB BS

21 22 2J
92 93 94
ClETRE CHBR3 TCLETA

24
95
TCLETE

JOB FILE:99104
EST. COIlP. DATE: 01 Apr 88

25 2b 27
9b 97 98
TDlUEN ClSEN ETBEN

RON

99112 5PC CONC <0.005 1 {O.OOS 1 <0.010 * <0.005 I <0.005 * <0.005 I <0.005 * <0.005 * <0.005 1
%REC

*
I

*
1 I 1 I

*
1 9

DUPl 8 8
*

1 a t a
* *OlD 089580471 089580471 089590471 099580478 089580478 0B9590471 089580471 089580471 089580471

99113 STORIl SEWER '. CONe <0.005 t {0.005 1 <0.010 8 <0.005 8 <0.005 t <0.005 8 <0.005 t <0.005 * <0.005 *
OUTFALL-NORTH IREC

* *
1 t • * * *

t 10
DUPL • t t • 8 8 8 • 8
DID 0895Bom 089580471 0995BOm 089580471 089580471 089580411 099580471 089580471 099580471

99114 STOR" SENER CONC <0.005 t <0.005 * <0.010 t <0.005 8 (0.005 • (0.005 8 (0.005 • (0.005 • <0.005 8
OUTFALL-SOUTH IREC • 8 1 • • • • • 811• DUPL 8 • 8 • • • • • •

DID 08958047. 089580471 0895qom 089580471 089580471 089580471 08958047. 08958041' 089580471

99115 9A TRIP BLANK 17 CONC {0.005 8 <0.005 • (0.010 8 (0.005 • <0.005 • (0.005 • <0.005 • (0.005 • (0.005 8
%REC • t t t • • • • • 12
DUPL t 1 • 1 1 1 • a 1
DID 089580471 08958047. 089590471 089580471 089580471 089580471 08958047* 08958047. 089580471

112TCA 1 1 2-TRICHLOROETHANE 8EHlEN 8ENZENE CLETRE 2-CHlOROETHYLYINYLETHER
CHSR3 SROKOFORII TCLETA 1 1 2 2-TETRACHLOROETHANE TCL£TE TETRACHLDROETHENE
TOLUEN TOLUENE CLBEK CHLOROBEKIEKE £lBEII £lHYLBENZENE



UUUlUumu ENlJIRON"ENTAL LABORATORY ANALYTICAL LABORATORY GROUP DATA REPOtillNll ~l:::" r~Hm 7 ar 10 1 UUUtumult

JOB DESCRIPTION: &NIROP .. O"AHA
REPORT DATE:ll "'w 8S

-
E : DENOTES PPE
~AE 1: PROJECi ID

COLUIIN.... 2B
ANALYSIS.. 99
PP"....... ACRO

29
1(1)

ACRY

NIROPOOOOOOOOOO HCL
RECEIPT DATE:lO FEB BS

30 31 32
1~ 1~ 1~

ACETON CARDIS 2-BUTN

33
159
VYLACT

JOB FiLE:99104
EST. CD"P. DATE: 01 Apr BS

34 35 36
160 161 162
2-HEXN "ETPEN STYREN

ROw

99104

99106

2S

TRIP BLANK IS

CONC <0.10 * (0.10 • <0.10 • (0.005 • (0.10 * (0.050 • <o.oSO • (0.050 * ':0.005 •
me * I I I • • I I I
DUPL I • t t ttl I I
DID 0895S0471 089580471 089580411 089580411 089580411 089580471 089580471 OB9580471 0B9580m

CONC {O.lO • (C.lO I (0.10 * {0.005 I <0.10 • {C.OSO • <0.050 • <0.050 • <0.005 •
mc 1 1 1 1 1 1 1 I I "
DUPL (0.10 1 <0.10 1 <0.10 • <0.005 I <0.10 * <0.050 * <0.050 * <0.050 I (0.005 I
010 08958047. 08958041* 08958041* 089580471 089580411 08958047* 08958047* 08958047& 089S80m

CONC <0.10 I {0.10 1 <0.10 • (0.005 * <0.10 1 <0.050 * (0.050 1 <0.050 1 (0.005 1
ZREC I 1 I * * * • I • 3
DUPL • • • • I • I • I
OlD 08958047& 089580471 08958047* 08958047& 08958047& 089580471 08958041* 08958047& 089580m

99107 10

9910B 2D

99109

99110 3S

99111 5D

CONC (0.10 * <0.10 * <0.10 I {0.005 1 <0.10 * (0.050 &{0.050 1 (0.050 * <0.005 •
ZREC • * • & • • * • * 4
DUPL * • • • * * • • •
OlD 08959047& 08958047& 08958047& 08959047& 08958047& 089580471 09958047& 089580471 08958047.

CONC <0.10 &{0.10 • {0.10 • (0.005 1 <0.10 I <0.050 &<0.050 • <0.050 • (0.005 I
mc 1 I 1 • & • & & •
DUPL 1 1 1 & • • • • *
DIn 089580471 089580471 08959047. 0895BOm 0B9580m 08958047t 089580m 08958047& 08958047t

CONe (0.10 I (0.10 • {0.10 • <0.005 • {0.10 I <0.050 • {0.050 • {0.050 • {O.OOS *
ZREC I • 1 • & & & & &
DUPL • & • & * • • & •

010 08958047. 08958047. 08958047. 089580471 08958047. 089580471 08958047& 08958047& 08958047.

em (0.10 • (0.10 • <0.10 1 <0.005 &(0.10 &<0.050 1 (0.050 1 <0.050 * <0.005 &
tREC 1 1 1 1 • • & 1 • 7
DUPL & • • * I 1 1 • •
OlD 08958047& 089580m 089580471 089580471 08958047& 089580471 08958047& 089580471 08958047.

CONC {0.10 1 <0.10 I {0.10 1 (0.005 • {O.lO • (0.050 &{0.050 1 (0.050 • {0.005 •
mc 1 & & 1 & & & & 1 8
OUPl 1 * 1 & * & 1 & •
OlD 089580471 089580471 089580471 08958047& 089580471 089580m 08958047& 089580471 089580m

ACRO ACROLEIN
SARD I5 CARBON 0ISULFIDE
2-HEXN 2-HEXANONE

ACRY ACRYLONITRILE
2-BUTN 2-BUTANONE
"ETPEN 4-"ETHYL-"2-PENTANONE

ACETON ACETONE
VYLACT VINYL ACETATE
STYREN STYRENE



UUUUtlHtlU ENVIRONMENTAL LABORATORY ANALT, l~:.~ ~!,ll11RATORY SRO':" DATA REPORTIN6 SHEET (SHEET S OF 1::: ! muuuuum

JOB DESCRIPT!OIl:IIlIRDP - OHAHA
REPDRi DATE:l1 !'lay B8

NIRDPOOQOOOOOOO HCL
RE~EIPT DATE: 10 FEB 88

-
8 : DENGiES pOB

"AE i: PROJECT ID

COLUI!Il.... 28
ANALYSIS.. 99
PPIl....... ACRO

29

ACRY

30
156
ACETON

1":;

CAROlS

...,
~~

158
2-BUTN

159
VYLACT

JOB F'ILE:99104
EST. COllI'. DATE:'J1 Apr ~c

34 35 31:
1bO 101 16:
2-HEXN IIETPEN JTYREN

99114

SPC

STORP; SEWER
OUTFALL -NORTH

STORIl SEWER
QUTFALL-SOUTH

CONC (0.10 • (0.10 • (0.10 • (0.005 • (0.10 • (0.050 • (0.050 1 CO.050 • (O,OO~

me 1 ,. •
DUPL 1 • • I 1 1 I • •
om 089580471 089580471 089580471 0895B047& 089580m 089580m 08958047t (;89580471 0a95SC0471

CONC (0.10 • (0.10 • (0.10 • (0.005 1 {0.10 • (1).050 • <0.050 • <0.050 t i'}';:;)5 t

%REC "" 1 • • l : (j
DUPL • • 1 I • • • l •
DID oemom 0895Bom UB9SBom oemom 089SBom 0895B0471 089S80m OB95Bom 0895Bom

mc {0.10 • (0.10 I {0.10 l {0.005 l {0.10 l {0.050 • {0.050 l {0.050 & {0.005 l
me l l l • & & l • • 11
DUPL • I • I l I 1 • •
DID 08958047. 089580471 0895Bom 089SB0m 0895B047. OB958047. 08958047. OB9580471 0895BQ471

99115 GA TRIP BLANK 17 CONC {0.10 • <0.10 • {0.10 • {0.005 • {O,IO • <0,050 • <0.050 1 <0.050 1 <0,005 l
%REC 1 • • • a l • • 1 12
DUPL • • • a l 1 1 1 1
OlD 08958047. OB9580471 OB9580m 0895B047. OB9580471 089580471 089580471 089580m 089S80m

ACRe ACROlEIN ACRY ACRYLONITRILE ACETON ACETONE
:ARDIS CARBON DISULFiDE NUTN 2-BUTANONE VYLACT VINYL ACETATE
2-HEXN 2-HEXANONE I!ETPEN HIETHYL-2-PENTANONE STYREN STYRENE



nunnum.;: :\l:ITiWNmTA! l-ABORATORY ANALYTICAL LABORATORY GROUP DATAREPoRTlN6 SHEET (SHEET 9 OF 10 J unumumu

JOE DESCRIPTION: UHROP - O"AHA
REPORT DA7E::: !'tay 99

-
t ; DENOTES PPB

loAf IJ PROJECT ID

COLU"N.... 37
ANALYSIS •• 163
m ....... T-XYL

39
164
CiSDIC

NIROPOOOOOOOOOO HCL
RECEIPT DATE: 10 FEB B8

39 4(, 41
165 166 167
TOL -D9 12ED4 BFB

J06 FILE:991t)4
EST. CO"P. DATE:;)1 Apr 8E

ROW

CONe ;:0.005 t (0.005 t 1027, *1021 *loa *(0.005 *
mc * * t * * *
DUPL • • * * t •
DIn 089580471 08958047. 09958047. 099580m 08958047. 089580m

99106 jim BLAN¥ t5

99107 ID

99108 2D

99109 21

99110 3S

99111 SD

CONC <0.005 l (0.005 l 99.41 • 97.11 * B6X * {O.OOS •
mc * • * t * t
DUPL <0.005 * (0.005 t 1001 • 95.9% • 91.6% • (0.005 •
DIn 08958047* 08958047. 08958047. 0895BOm 089580m 08958047.

CONC (0.005 * <0.005 * 1031 • 82.2% t 88.9% • {0.005 •
tREC * t * • • *
DUPL * * • * * •
GID 0895B047. 08958041* 08958041* 08958041* 089580471 08958047*

CONC {0.005 * {0.005 * 99.4% • 99.91 * IOU • {0.005 t
%REC t t • • t t
DUPL t • t * • •
DIn 089580m 08958047. 089580m 089580m 089580471 089580471

CONC <0.005 t <0.005 • 99.51 t 96.41 * 97.6% t {0.005 t
mc * • • • t •
DUPL • • 96.91 • 99.5% t 9U% t •
DID 08958047. 089580m 089580471 08958047. 08958047. 089580471

CONe <0.005 • <0.005 • 99.31 * 96.4% • 97.4% • <0.005 •
ZREC • • * • • •
DUPl • • t • • t
DID 08958047. 089580471 089580471 08958047. 089580m 08958047.

CONC <0.005 t 0.31 t 101% • 102% • 98.8% • <0.005 S
IREe S t 102 t 96.8 S 99.2' t
DUPL • 0.32 1 • • t t
DID 089580471 0B9580m 089580471 089580471 089580471 089580m

CONC <0.005 t {0.005 t 1011 • 90,8% • 115% S {O,005 1
%REC • t • • r r
DUPL • r • t • •
DID 08958041' 08958047. 08958041' 089580471 089580471 08mom

3

4

7

8

T-XYL TOTAL mENES
1:£D4 :2-D ICHLOROETHANH4

CISDIC CIS-12-DICHLDROETHYlENE
BFB BRO"OFLUOROBENZENE

TDl-D8 TOLUENE-D8
TRClIIE TRICHlOROFlUORllIlETHANE



uummuuu ENViRONtlENTAl LABORATORY ANALYTICAL lABORATORY GROUP DATA REPORTING SHEET (SHEET 10 OF 10 I uummuuu

JOB DESCRIF'nDN: SNIROP - OtlAHA
REPORT DATE: 11 tlay 88

-
P : DENOiES PPB
lAB In PRDJE:T ID

COLU"N.... rJ
ANALYSIS.. 163
PPtl....... T-XYL

3B
164
CiSDI~

NI ROPOOOOQOOOOO HCL
RECEIPT DATE:I0 FEB BB

39 40 41
165 166 167
TOl-DB 12ED4 BFB

42
168
TRCLtlE

JOB FILE:99104
EST. CO"P. DATE:Ol Aor ae

ROll

99H2 5FC

99113 STORM SEWER
OUTFALL -NORTH

99114 STORM SE~ER

OUTFALL-SOUTH

CONC {o.oos t {O.005 t 1031 t 109% t 114% S {O.OOS S
kREC • • • t • •DUPL S t t S t t
DID OB958047* OB958047. 089580m osmom 08958047. OS9580m

CONe (0.005 • {i).005 t 1011 • 92.2% • 99.0% 1 <0.005
%REC 1 t 1 1 S 1('
DUPL t 1 • • • •OIn OS9580m osmom 079880471 089580471 08958047* 0895S0411

CONC {0.005 * {O.005 S 1001 S 79.41 S lOU l <0.005 l
%REC • S 1 S t t 11
DUPL S • S • l

*DID 089580m 089580m OS958047t 089580m 08958047t 0B958047t

99115 QA TRIP BLANK 17 CONC <0.005 • {0.005 • 1041 S 97.6%
• 1151 • {0.O05

tREC 1 1 • 1 1 12
DUPL t 1 • • • 1
DID 089580471 089580471 08958041. 08958047t OS9580m 089580411

T-XYL TOTAL XYLENES CISDIC C!S-12-DICHLOROETHYLENE TOL-DS TDLUENE-D8
12E04 12-0i CHLOROETHANE-04 BFB BRO"OFLUOROBENZENE TRCm TRICHLOROFLUOROIIETHANE



'luumumu ENVIRONIlENTAL LABORATORY ANALymAL LABORATORY SROUP DATA REPORTIN6 5HEET (SHEET 1 OF 2 ) U.....;:·.u,u

JOB DE5CRlmON:NIROP - OIlAHA
REPORT DATE: 11 lIay sa

-
E : DENGT~: :-::
~~E· I:, =RDJECT ID

CDLUI!N ....
ANALYSIS.. ::
PPI!....... 5E

15
IN

NIROPGOOOOOOOOC' HNO:
RECEIPT ~AiE:ll FEB BB

.j 4

SA ~N

JOB F!LE:991!5
EST. COil? DATE:29 liar 38

ROW

l

•

~91:5 1!

991:6 JI

99m 3D

CONC {0.OQ5 • (1.12Q ~ 0.256 , 0.735
7.REC 97, -99999* 96.: , 98.4 * 102
DUPL (0.005 * 0.122 t 0.260 t O.no *
DID 0130BOm 51208060* 51208050t 51208047.

HGil AUTH

CONe (0.005 I 0.097 I 0.120 l 0.501
%REe l I , :
DUPL l l l l
orD 0130Bom m080bOl 512080501 512080471

H6A AUTH

CONC (0.005 I 0.762 I 0.069 t 0.041 I
ZREe , I 1 , 3
DUPL l I I I
DrD 013080771 51208060' 512080501 512090471

HaA AUTH

99lJB 4D

99139 75

99140 12S

99141 m

99142 205

CONC (0.005 l 0.783 l 0.107 f 0.360
mc 1 1 ,

DUPL 1 I * f
OID 013080m 512080601 51208050' S12oBom

HBA AUTH

CONC (0.005 l 0.129 • 0.076 • 2.51
me , • •
DUPL I I I •
DID 0130B077, 51209060' 5120B050' 51209047.

H6A AUTH

CONC (0.005 • 0.709 • 0.080 .0.936 •
%REC • • • •
DUPL I • • •
OLD 013080m 51208060' 51208050. 512080471

H6A AUTH

CONe <0.005 t 0.110 • 0.090 t 0.298
tREC • t •
DUPL ttl •
OlD 013080m 51208060' 51208Q50. S12080m

HSA AUTII

CONe {0.005 t 0.822 • 0.094 t 0.149
me t * •
DUPL S • • S
DID 013080771 512080601 512080501 5l2080m

liSA AUTII

4

7

SE
~N

5ELEHIUI!
MAN6ANESE

ZN ZINC BA



muuumuu EHVIROHI1ENTA~ LABORATORY ANALYTICAL LABORATORY SROUP DATA Rl:runi:::~ ~j,/~I:'T ~JHEET 2 OF : I uuuuuuun

JOBDESCRrFTI ON: IH ROP - OIlAHA
REPORT DATE:ll Kay as

-
B : DENOTES PPE

LAB I~ ~ROJm ID

COLUIlN.... 1
ANALYSIS.. 12
PPI1....... SE

15
IN

NIROPOOOOOOOOOO HH03
RECEIPT DATE:ll FEB 8S

4
17 23
BA !'IN

JOB FILE:9913S
EST. COIlP. DATE:29 l1ar BS

RJW

99t43 215 CONC <0.005 • 0.033 • 0.253 • 0.987
kREC 96 .

• 106 • 101 • 103
DUPL {O.005 • 0.032 • o.m • 0.990 •
DID 0130BOm 512080601 51208050. S12080m

HSA AUTH

99144 OC FIELD BLANK 13 CONe {0.005 • (0.030 • (0.005 • {0.O30
me 1 1 • 1(;
DUPL • • 1 •
JID 013080771 512080601 5120B050. 512080471

HSA AUTH
SE SELENIUI1 IN ZINC SA BAR lUll

;
liN IlANSANESEe



tUuuunum ENVIRONlIENTAl LABORATlJ~1 .:.:;;.:..ItTtr~AL LABOPA:ORY 6ROUP DATA REPORTINS SHEET (SHEET 1 OF 10 i umuumuu

JOB OESCRIPTION:tNIROP - OllAHA
REPORT DAiE:l1 !lay 88

PROJECT ID

-
B : DENOTES PllB
". T~~Ile .:.

COlUlIN, •••
ANALYSIS. , 72
PPK....... ClKE

73
8RliE

NIROPOOOOOOOOOO HCl
RECEIPT DATE:l1 FEB 88

4 S
74 7S 7b
\I Tr! ClEi lIECl

6
77
DClETE

JOB FIlE:9'1124
EST. COllP. DATE:Ol Her 88

3 :)
78 79 8('
llDCE +uICLE CHCL:

C91Z4 11

m2b 3D

99117 4D

99128 75

99129 125

99:30 13D

CONe <C,010 1 (0.010 • {0.010 * {(I.010 • 0.004J * {0.005 * (0.005 * (0.005 • (0 ••)05 t
~REC * • * • • • * • I
DUPL -- • * • • * * * t •
DIU 089580491 08958049* 08958049* 0895BOm 08958049* 08958049* 089SBom 0B9580m OB95EOm

CONC <0.010 * (0.01C' I {O.010 • <0.010 • <0.005 * 0.003J a 0.0089 1 (0.005 I ,(, Moe I
%REC • l l l * a • It:
DUPL l t * • tIl (0:005 I t
DID 08958049* 08958049. 08958049* 08958049* 08958049. 08958047* 08958049* 08959049* OB9580m

CONC (0.010 * (0.010 l {0.010 • {O.OlO * <0.005 t {O.005 • (0.005 t <0.005 t {O.OOS 1
mc * t • Itt ttl 3
DUPL {0.010 l {O.010 * <0.010 1 <0.010 1 (0.005 1 (0.005 * {0.005 1 {0.005 * {0.005 1
OlD 08958049. OB95BOm Om8049* 08958049* 08958049* 08958049* 08958049* 089580491 08958049.

CONC {0.010 1 {0.010 1 {O.OlO 1 (0.010 1 0.10 • {0.005 1 {0.005 1 {0.005 t <0.005 *
IREC 1 1 • 1 1 1 1 * • 4
DUPl t * 1 t * a * • a
DID 08958049* 089580491 089580491 089580491 089580491 089580491 0895B049* 0B9580m OB95BOm

CONC {O.OlO * {0.010 • {O.OlO 1 <0.010 '0.03b '<0.005 * <0.005 '<0.005 '<0.005 *
mc , l * • 1 . l l a I
DUPL * all • a 1 • •
DID 0B9580491 08958049* 089580491 08958049. 08958049. 08958049. 08958049. 089580m 089580491

CONC {0.010 • (0.010 • {O.OlO 1 <0.010 1 0.043 1 {O.OOS • {O.OOS * <0.005 a {O.GOS a
%REC a * 1 l , * 1 * * i:
DUPl 1 * 1 1 I • " • I
OlD 08958049* 089580491 089580491 089580491 08958049. 089580491 089580491 089580491 08958049.

CONC {O.OIO • {O.OlO 1 <0.010 1 <0.010 • <0.005 1 {O.OOS * <0.005 1 {o.o05 * <0.005 *
mc 1 all • • 1 1 • 7
DUPl 1 1 1 1 1 • t 1 •
DID 0895B0491 08958049l 089580491 OB9SBom 0895BOm 0895B0491 08958049t 089580491 089580491

CONC {0.010 1 {0.010 * {0.010 • {0.010 1 {0.005 1 <0.005 * {0.005 * <0.005 • {O.OOS 1
tREC * 1 • 1 • * 1 1 1
DUPl l * 1 1 * * • 1 I
aID 089580491 089580491 089580491 089580491 08958049. 089580491 089580491 089580491 08958049.

CL~E CHLOROKETHANE
:LET =HUROETHANE
11 DeE 1 1-0ICHLOROEiHANE

8RliE 8RO"0"ETHANE
"ECl "ETHYLENE CHLORIDE
+DICLE TRAN5-1 2-DICHlOROEiHENE

YICl VINYL CHLORIDE
DeLETE 1 1-DICHlOROETHENE
CHCL3 CHLOROFORK



$IlH ••;:~·ttttt ~~\,r~JNi'!ENTA~ LABORATORY ~NAlmCAl ..ABDRATORY iiROUF DATA REFORms SHEET (SHEET : OF H') uuuummu

JOE :E5CRIPT:m-l:1HIRDP - Of'!AHA
REPORT DATE::~ ~ay 58

NI ~DP')!)1)0000000 HCl
RECEIPT DATE: 11 FEB as

~ 4

-
E : ~~~G~2: OC'E

FR~JECT ID

:OLUHN •••• 1 :
ANALYSIS .. 7~ 73~

PPl'! ••••••• ClHE BRHE
74

ClET
76
HECl

o

77
DClETE

JOB FILE: '"9124
EST. CO!'!? DATE:~) 1 A~r ::

B 0

78 79 8(1

mCE +DICLE ,:H:~:

CONe <0.010 'J),OlO I (0.010 1 (0.010 1 <0.005 1 <0.1)::5 I O.004J ':0,005 I <0.005
:RE: I I I I
DUPl 1 $ 1 I I I I I I
DiD 089560491 0S95S0491 089580491 089580491 089580491 089580m 089580491 OS958Ct491 099560411

9~·1.!: G~ FILe KHM C CONG <0.010 1 {O.O10 * <0.010 1 <0.010 1 <0.005 1 (0.005 t (0.005 , <0.005 -.:'1: I :)05 l
ZREC • • I I I I I 1 1('
DUPl t t , • • I 1 t t
oro 0995S049! OS95BOm 089580491 08958049* 08958049* 08958049* 08958049. 08958049* OB95S0m

oo:~, a: TR!P BLANr" 18 CONC {0.O10 I (0.010 t (1).010 1 (0.010 • 0.021 1 {0.005 • (0.005 • (0.005 • {O.O05 *• ..... at

~ilEC : 1 1 I • 1 1 1 1 11
DUPl t t : I • 1 • * :
(lID 08958049: 089sa049. 08958049. 089580491 089580491 08958049* 08958049' 08958049. 08958049.

:~ME CHLGRQII~THANE BRKE BROI!QI!:iHANE YICL YINYl CHLORIDE
em CHLJROE'l'HANE M:"'I METHYLENE CHLORIDE DClETE 1 1-DICHLOROETHEN£,,_l.~

mCE 1 AICHlQROETHAN£ +DIClE TRANS-1 2-DICHLOROETHENE CHCL3 CHLOROFORII



nnnmnnm :'i\!!RON~ENiA~ LABORATORY ANAL \'iICAl ~ABaRATOR¥ GROUP' Dm REPORTING SHEET (SHEET : OF 10) nmumUlm

JDf mCRlFT:GN: .NiRGP • DHAHA rmopoooooooooo HCl JG8 FrLE:99124
REPDRT CATE:l: "ay 88 RECEI?T DATE: 11 FEB 88 EST. CO"F. DATE: 01 AD~ 38

CGLU"'i. ... 10 11 12 1~ 14 l~ 16 ,~

II ..
ANAmrs.. 81 B~ 83 ~. 85 86 87 88- ." ~,

2 : :IENCiES PPB ?P~, I """ meE 111 rCA : Cl 4 BRCL2M Diem ·ClPRE TeE DBRCUI :~Lo~:
~AS 1:· PROJECT 1D ;O~

9: i:~ ,- CONe {o. ~)f)5 l '0.005 t <0.005 • <0.005 • <0.005 t (0 •.005 t (0.005 t (0.005 t (0.005 t
:'r'I.:':" • • • t t • • t
DUPL t • l t t • • • •a-~ 08958049. ')89580491 08958049. 08958041l 08958049t 0B958049l 089S8049. OscSS0491 089580m:&.J

?91:~
~T CONC <O.oe5 l ·:0.005 • <0.005 • (0.005 • {O.OOS • <0.005 • 2.7 • <0.0(15 % <0.005 1wi

m: • • l • t • • • t ~.
l. CUPl t l t • l * 2.7 • • t

aD 08958049* 08958049. 089580491 089S8041t 0B9580m 08958049* 08958049t 089S8049t 0895S0m

e' 99126 .. CONC <0.005 * {O.OOS • <0.005 • <0.005 t <0.005 l <0.005 t 0.0080 t {0.005 * <0.005
%REC • t t • * • t t
DUPL {O.OOS .• <0.005 • <v.OOS • <O.OOS • <0.005 t <0.005 t 0.007& t <0.005 t <0.005 t
OlD 08958049. Om8049f 08958049. 08958041t 089580491 08958049. 08958049t 089580'491 0895BOm

99127 4D SONC <0.G05 • <0.005 1 <0.005 • <0.005 * <0.005 • <0.005 1 0.002J 1 <O.GOS 1 {O.OOS
%REC * • * 1 1 t

* * 4
DUPL * • 1

*
1 1

* • *
OlD 089580491 08958049t 089580491 089580411 089580491 089580491 089580m 08958049* 089580491

Q""-f'!o ~~ CONC <0.005 1 o.o03J * {O.OOS • <0.005 1 <C.005 * <0.005 1 0.0&6 * <0.005 1 <0.005..... -0

m~ * • * a • 1 1
*DUPL a 1 1 1 1 1 0.0&& a
*

1
DID 08958049. 089580491 08958049. 08958041t 089580m 089580491 089580491 08958049. 09958049t

e' 01"'14"1.; I~~ :ONC <0.005 1 {0.005 * <0.005 1 <0.005 • <0.005 1 {0.005 * {O.O05 • {O.OO5 1 <0.005.7 ••.

%REC • 1 a 1 1 1 a 1 b
DUPL 1 • • • 1 • 1 • •
OlD 08958049* 08958049. 089580491 08958041t 089580491 0B958049* 08958049. 089580m 08958049t

9~130 13D CONC {O.OOS a {O.OOS • <0.005 1 {o,oOS a {O.OOS 1 <0.005 • {0.005 1 <0.005 t <0.005
%REC • C 1 1 1 • • 1 7
DUPL 1 1 1 1 • 1 1 1 •
DID 089580491 089580491 08958049* 08958041* 089580491 089580491 089580491 089580491 089580491

991:1 205 CONC (0.005 • <0.005 1 <0.005 • (0.005 • (0.005 • (0.005 1 <O.OOS 1 (0.005 • <0.005 1
%REC • 1

* • 1 1 1 1 • B
DUPl 1 1 1 1 1 1 1 1 •
DID 089580491 08958049. 089580m 08958041t 089580491 089580491 089580491 089580491 08958049.

1:nCE 1 2-CICHLDROETHAHE
P~:L2" BRO~DDI:HLJRO"ETHAHE

TeE r;:.I:fiLDP.OETHENE

111TCA 1 1 1-TRICHLOROETHANE
DICLPR 1 2 0ICHLOROPROPANE
DBRCLII DIBROIIOCHLOROIIETHANE

C CL 4 CARBON TETRACHLORIDE
+ClPRE TRANS~l HICHLOROPROPENE
CCLPRE CIS-1 3~DICHlOROPROPENE



muumuuu ENVIRONMENTAL LABDRATORY ANALY~!CAL ~ABORATaR,( 6ROUP DATA REPORiiN6 SHEET ISHEET 4 IJr .,.. . ·tlUUuur~IU

JaB DESChIP7IDN:lNIROP - DMAHh
REPORT DATE:!l May S8

-
E ; ~ENaTES ~?S

COlUPlN•••• 10 ..
ANALYSIS .. 81 8:
PPM ....... 12DCE f tiT ....

.1. • .1. 'I... M

Ni ROPOO,ll)l)OOO(ll) HCl
RECEIPT DATE:ll FEB 38

1: 1) 14 15
93 84 85 86
CCL 4 BRCL211 Di CLPR +CLFRE

JOB FILE:99124
EST. COIIP. DATE:O! Apr 3e

:'6 17 18
87 B8 89
TCE DBRClM :CLFH

9913: 212 CONC <0.005 • 1).0:3 I <0.005 * <0.005 * (1).005 * (1).005 * 0.40 • (0.005 * :0.005
~REC I • I I I I • *
DUPl * * I * • • (J.40. • *
:lID 0895S049. 0895B0491 0895S0491 08958041l 08958049* 08958049* 08958049* 08958049* 08958049.

"" ... , .... G: FlU BLAN¥ 13 CONC <0.005 * (0.,)05 * (0.005 * {0.O05 * <0.oa5 * <0.005 * <:0.005 <0.005 * <0.1)05 *1'l·.,,; ...;

%REC * • l * * * 10
DVPl * * I I * * * * *
om 08958049* 089580m 08958049* 08958041l 08958049* 089580m 08958049* 08958049* 08958049*

e C?1:4 9C TRIP BLANK IS CONC (0.005 • <0.005 * <0.005 1 <0.005 1 <0.005 * <0.005 * <0.005 * <0.005 1 <0.005 •mc I t t t * t * t * 11
DUPL 1 1 1 1 I I I t 1
010 089580491 089580491 089580491 08958041l 089580491 089580491 08958049* 08958049* 0895B0491

12DCE 1 2-DICHlOROETHANE llliCA 1 1 1-TRICHLOROETHANE C Cl 4 CARBON TETRACHLORIDE
BiiCl2" B~OMOD ICHLOROMETHANE DICLPR 1 2 DICHlOROPROPANE +ClPRE TRANS-1 3-DICHlORDPROPENE
T-" TR ICHLORCETHENE DSRCllI DISROKOCHLOROIIETHANE CClPRE CIS-1 HICHlDROPROPENE\,~



UUUUUlUUS ENVIRONI1ENTAL ~ABORATORY ANALYiICAL lABORATORY tiliUur :.''''. III:PORTIN5'SIl~ET (SHEET 5 uF 10 J UUUlJUUUU

JOB DESCRIPTION: .NIROP - OIlAHA
REPORT DATE: 11 I'lay 88

HIRQPOOOOOOOOOO HCl
RECEIPT DATE:11 FEB 88

-
8 : DENOTES PH

.AE It PROJECT ID

COlUIlN.... 19
ANALYSIS.. 90
PPIl....... 112T:A

20
91
BENZEN

21
9:
ClmE

"?'".

CHBR3
94
TCLETA

24
95
TCLETE

JOB FIlE:99124
m. COIlP. DATE:Ol Apr 88

25 26 ~7

96 97 98
TOlUEN ClBEN mEN

~9124
,.
"I CONC <0.005 l {0.005 l <0.010 * <0.005 l (0.005 * {0.005 l {0.005 * {O.005 * <0.005 l

xm l l • • * • * * *
DUFL • • l • • l l l l
DID 08958049* 08958049. 089580m 08958049* 08958049. 089580491 08958049. 089SB049l 08958049.

•

L..

Tf
oil

99127 4D

99128 7S

991:9 125

99130 130

99131 205

CONC (0.005 • (0.005 • (1).OlO * {O.OOS • {O.OOS • 0.033 • (O.OOS • (O.OOS t <0.005 l
%REe • • • • • • • l l 2
DUPL l • * • * • l l l
DID 08mom 08958049. 089580m 089SB049* 08958049. oe95B0491 08958049. 089580m 089S8049.

CONC (0.005 * <0.005 • <0.010 * <0.005 * <0.005 • <0.005 • {0.005 • <0.005 • <0.005 *
ZREC • • • 1 * • * • * 3
DUPL (0.005 • (0.005 * <0.010 * <0.005 • (0.005 • (0.005 • {O.005 l (0.005 • {O.005 l
DID 089580491 089580491 089580491 08958049. 08958049. 0895B049t 08958049' 08958049* 0B9580m

CONC {0.005 * <0.005 • {O.OlO • {0.005 * <0.005 * <0.005 • <0.005 • <0.005 * {0.005 *
%REC * * • • • * * • • 4
DUPL 1 • 1 1 • 1 • • 1
DID oemo49t 089580491 089580491 089580491 089580491 Om8049t 08958049. 089580491 08958049.

CONC <0.005 • <0.005 • <0.010 * <0.005 * <0.005 • (0.005 • (0.005 • <0.005 * <0.005 *
mc 1 • * * • • • • •
DUPl • • • • • • • • 1
DID 089580491 089580491 08958049. 08958049. 08958049. 08958049. 08958049. 08958049. 089580491

CONC <0.005 * {O.OOS * {0.010 • <0.005 • (0.005 1 <0.005 • {0.005 1 {O.OOS • {O.OOS •
IREC • 1 • • * • • * * 6
DUPL * * 1 • 1 • 1 1 •
DID 089580491 089580491 08958049' 08958049t 08958049t 089580491 089580491 08958049* 089580491

CONC {0.005 1 <0.005 1 {0.010 1 {0.005 1 <0.005 a <0.005 • <0.005 1 <0.005 1 <0.005 I
XREC 1 1 • 1 1 • . • • * 7
DUPl • t * • 1 1 • • •
DID Om80491 08958049. 089580m 089580491 08958049. 089580491 08958049. 08958049. 089580491

CONC (0.005 • {0.005 * <0.010 • <0.005 • {0.005 a <0.005 * {0.005 * <0.005 1 (0.005 *
IREC • • • • • 1 1 1 • 8
DUPl * * * 1 1 * • 1 •
010 08958049. 089580491 089580491 089580491 08958049. 089580491 08958049. 08958049. 089580491

112m 1! HRICHLDRDETHANE
CHBR3 BROMOFORM
TO~UEN iDLUENE

BENZEN BENZENE
mETA 1 1 2 2-TETRACHLOROETHANE
CLBEN CHLOROBENZENE

CLETRE 2-CHLOROETHYLVINYLETHER
TCLETE TETRACHLOROETHENE
ETBEN ETHYLBENZENE



JOB DE5CR!PT!8~: IN:F.GP - OMHA
REFORT DATE::: ~ay sa

JOB FILE: t~12~

CLEEN

ESi. COi'tF', DATE:';'l Ap' ::
26
9796

iQLUEN

NIRGPOOOOOOOOOO HCL
F.ECE IP' jATE: 11 FEB B8

COLUMN •••• .~ 20 21 M ~ .. 24.. .. .:.J

ANALYSIS •• 90 91 .' 93 94 95
PP~ ••••••• 112TCA SEN ZEN CLETRE CHBR: TCLETA TCLETE

-
E; DENOTES =FE

""I~( .. ~

--: ..'. ::S CONe
mc
DUPL
JlD

<0.005 t {0.005 t <0.01(; t <0.005 t <0.005 * 0.036 t iO.0050.00: ;i}.005
; l • • •
l l • • * 1).038' • • I

0895e0491 08958049. 08958049. 08958049. 08958049. 08958049. omsom 08958049* )89560491

~~ ...­
.. ~ .'.!'.; G: FlED ELANK I: CONe

~REC

DUPL
m

(0.005 • {LOO5 t ':C.010 • {O.005 • {0.005 • {O.OOS:'),005 • <0,005 • ,·:·..:,j5 t

t l • • * • I I :.:.

• 1 • * 1 t • I •
09958049t 0095S049t 08959049t 08958049t 0895B049& OB95BOm 089SB049t Om80491 ;}3~5?')FI

QC TRrF BLAN~ Ie CONC
IREC
DUPL
DID

(0.005 • {O.005 • (1).010 • {O.005 & {0.005 t {O.005 t <0.005 • (0.005 • <O.fJ05

• t t • t t t • '11

• t & * t •• * •
0895804111 08958049* 0895B049* 08958049& OB958049. OB95B049t 089S804l1l 08958049. 08958049.

112TCA 1 1 2-TRICHLOROETHANE
CHBR: SROI!OFOR~

TOLUEN TOLi.iENE

BEHZEN BENZENE
T:LETA 1 1 2 2-TETRACHLOROETHANE
CLBEN CHLOROBENZENE

CLETRE HHLOROETHYLVINYL£THER
TCLETE iETRACHLDROETHENE
mEN ETHYLBENZENE



-r··ttmmuu' E~I't':F:QNMENTAL ~ABDRATOF.Y ANA~Y:::AL LABORATORY GROUP DATA REFORTIN6 SHEET (SHEET j OF 10 I mnummm

JOr DE5CRIPT:ON:2NIROP • DHAKA II! ROPOOOOOOOOOO HCL JOE F!LE:Q91Z';
meR; DATE:L May 58 RECEIPT DATE:ll FEB 88 EST. COtlF'. DATE:r)l Apr B8

COLUIlN .... 28 30 ~. ~~ 34 35 B.' ·;n. oj'; .j~

- ANALYSIS .. 99 100 15b 157 158 159 1bO 161 162
= ~ nE~~::S F~; PPM ....... ACRO ACRY ACETON CARDIS 2-BUTN VVLACT 2-KEXN liETPEN STYREN

.AE :: PRDJECT ID F:OW

99 :24 .: CONC <l).lI) f to .10 2 <0.10 2 {O.OO5 * (1).10 2 <0.050 f <0.050 2 <0.050 2 <0.~)O5 f
:'hEC * * f * * * * * *
DUPL f • 1

* * • * 1 *
DID 08958049. 08958049. 089580492 08958049* 089580492 089580491 08958049* 089580492 08958049*

991:5 :1 CONC <0.10 2 <0.10 * {O.iO 2 (0.005 2 (0.10 • <0.050 1 (G.050 1 {O.050 1 <9.(lf)S 1
%REC * * * * a • 2 * t
DUPL • • * • 1 * * • f
m 089580491 089580491 08958049. 08958049* 08958049* 089580m 089580491 089580492 089580492

99126 3D CONC {O.10 * <0.10 2 {0.10 2 {0.005 • {0.10 * {O.O50 * (0.050 2 (0.050 2 <0.005 *mc * * * • • * • * * 3
DUPL {0.10 1 {O.10 * (0.10 1 {0.OO5 * (0.10 * {O.O50 2 <0.050 * <0.050 * <0.005 *
OlD 08958049. 08958049. 08958049* 089580m 089580m 0895S0n. 089580492 08958049. 08958049.

99127 4D CONC <0.10 • {0.10 • <0.10 2 <0.005 I <0.10 • (0.050 I (0.050 S <0.050 • {0.005.
mc 1 • I I I I • I •DUPL I • 8 8 * & I * •OlD 08958049. 08958049* 08958049. 089580498 08958049* 08958049. 08958049. 08958049& 08958049.

cC~28 75 CONe <0.10 I {O.10 1 {0.10 I (0.005 8 {0.10 I {O.O50 8 <0.050 * <0.050 8 {O.OOS
ZREC • • 8 • 8 • & &
DUPL * I 2 & & * * • *
OlD 08958049. 08958049. 089580498 089580492 089580491 08958049. 08958049& 08958049. 08958049&

q9129 ' ~~ CONC <0.10 I (0.10 1 (0.10 2 {0.005 I (0.10 1 <0.050 I <0.050 I <C.050 f (0.005 8• .;..:..:

me • • I • • 2 I 1 1
DUPL * 8 • * 2 I 8 2 •
DID 08958049. 089580491 089580m 08958049. 089580492 089580491 089580492 089580491 089580492

~~l~O l!D CONC (0.10 1 (0.10 • (0.10 • (0.005 1 {0.10 • (0.050 2 (0.050 8 <0.050 • {0.O05 I
tREC • I 1 8 • • 8 2 • 7
DUPL * & * 8 • • * 2 •
DID 089580491 089580491 089580498 089580498 08958049* 08958049* 08958049& 08958049* 089580491

99131 205 CONe <0.10 I <0.10 * <0.10 I {0.005 I <0.10 &(0.050 * {0.050 • <0.050 J {O.O05 J
!REC 8 • J 2 1 & • I • 8
DUPL

* • 2 • 1 & I 1 1
ulD 0B9580m 089580491 089580491 089580491 08958049. 089580492 08958049* 08958049. 08958049*

A:RO ACROLEIN
:ARDIS C~RBON DI5u~mE

:-HEXN :-HWNONE

ACRY ACRVLONITR ILE
HUTN NUTANONE
~ETPEN 4-METHYL-HENTANONE

ACETON ACETONE
VYLACT VINYL ACETATE
STYREN STYRENE
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