AL JOHNSON COKNSTRUCTION .

yWW

1700 NORTHWESTERN FINANCIAL CENTER
MINNEAPOLIS, MINNESOTA 55431

7:.575447:1. 1 &12/831-B151

October 26, 1979

Mr. Dan Greenwald

Manufacturing Engineering Manager

Ford Motor Company Twin Cities Assembly Plant
966 South Mississippi River Blvd,

St. Paul, Minnesota 55116

Dear Mr. Greenwald:

Thank you for meeting with me on, 22 October 1979, to discuss the
possibility of our disposing of waste material in the area south of your
steam plant, The material would consist of broken concrete, sandstone,
and possibly some clean sand which would be obtained from the Ford
Lock site where we have the contract for the rehabilitation of the lock.

The total quantity of concrete and sandstone that we are proposing to
dispose of on your property is 29, 000 cu. yd. with the possibility of an
additional 18, 000 cu. yd. of sand if we cannot find another use for the
sand. The estimated quantities and periods of disposal are as follows:

1,000 c.y. of Concrete November 1979
9,000 c.y. of Concrete December 1979
9, 000 c.y. of Concrete December 1980
10,000 c.y. of Sandstone December 1980
18,000 c.y. of Sand April - May 1981

Attached is a drawing of the proposed fill area. The area shown to be
filled is what we thought would be the best use of the waste material in
developing the area as a possible storage site for your trucks. We would
be willing to fill the area in any other way you wished. We would propose
toburythe existing trees in the fill. Sand would be placed on top of the fill
to give a smooth surface on which you could build your parking area. In
addition, we would offer to pay the Ford Motor Company $. 25 for every
cubic yard of material actually wasted in the proposed area,



Mr, Dan Greenwald

October 26, 1979
Page 2

With the time being very short on our need for a disposal site in L9179,
we would appreciate your early consideration in this matter. Again, thank
you for your time and effort.

Very truly yours,

AL JOHNSON CONSTRUCTION CO.

W B oo

George W. "Barbato
Project Manager

GWB:ck
Attachment
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INTRODUCTION

As part of an investigation into potential groundwater
contamination résu]ting from an old inactive disposal site
at the Twin Cities Assembly Plant, the Minnesota Pollution
Control Agency (MPCA) réquested Ford Motor Company to
install four (4) groundwater monitoring wells in the
vicinity of the inactive site. Prior to installing the
wells a hydrogeologic survey was conducted by Soil Testing
Services of Minnesota, Inc. Based on the information
contained in the survey, the well locations weke,selected
and submitted to the MPCA. Following their approval Soil

Testing Services installed the wells.

On March 3, 1982 representatives from Ford's Stationary
Source Environmental Control Office (SSECO) conducted a
sampling program of the groundwater in the wells. Mr.
Douglas Day of the MPCA was present during the sampling to
review the procedures used and to obtain split samples.

The parameters selected for analysis were based on a joint

agreément between Ford and the MPCA and included:

USEPA volatile pr{ority‘pol1utants
Xylenes

Methylethylketone
Methylisobutylketone

bH MN-COMP 0043702

Specific conductivity

Dissolved heavy metéls (Cd,Cr,Pb,Cu,Ni,Zn)
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I1. SITE DESCRIPTION AND WELL LOCATIONS

The inactive disposal site is approximately 4 acres
in size and is located west of the main assembly plant
building between Mississippi River Boulevard and the
Mississippi River. The site was used by the plant to
dispose of construction rubble, paint sludges and old
paints and solvents. It has not been used since 1965.
The attached Figure 1 shows the location of the site and
the approximate location of the 4 groundwater monitoring
wells installed. The final locations of the wells were
dictated somewhat by access toithe rather rugged terrain
found in the disposal site area, and the presence of
underlying bedrock in certain locations which prohibited
sampling the uppermost groundwater, directly connecting

the Mississippi River.

Installation of the wells was completed in December
of 1981. The well casings are 2" schedule 80 PVC pipe
with the lower 10' of casing s]otted and wrapped with
Miarafi 140S fabric. The Miarafi acts as a filter to
Timit the amount of sediment entering the wells. Detailed
information on the procedures used for installing the
wells and the well boring logs can be obtained from the
final report of Soil Testing Services of Minnesota dated
February 26, 1982. The specifics of each are listed
MN-COMP 0043703

below:
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Bottom of Casing Casing Length'

Well No. Etevation (Ft.) from Grade (Ft.)
B-1 © 678.52 51.0
B-2 671.27 44.5
B-3 672.49 24.5
B-4 675.97 29.5

On the basis of the preliminary measurements obtained by

Soil Testing Services following completion of the wells, the

groundwater movement in the area is to the west northwest,

toward the Mississippi River. On this basis, Well No. B-1 is

anticipated to be an upgradient well, or at least unaffected

by the disposal site, while Wells B-2, B-3, and B-4 are downgradient

of the site.

MN-COMP 0043705
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SUMMARY

A summary of the results from the well samplings appears
in Table 1. On the basis of static water level measurements,
Well B-1 can be considered the upgradient or unaffected by
the disposal site and Wells B-2, B-3 and B-4 downgradient

of the disposal site.

As indicated by the data, metal concentrations in the
groundwater from the downgradient wells are consistently
Tow. Only trace levels of three organic compounds were
detected in three of the wells; two of which were present
in the upgradient well. These findings indicate no

apparent contamination due to the inactive disposal site.

VIN-COMP 0043705



Table 1

Twin Cities Assembly Plant
Groundwater Analysis Summary

Disso]ved Metals

Copper
Cadmium
Zinc
Nickel
Chromium
Lead
pH
Specific Conductivity
Temperature
Organics
1,2 Dichloroethylene
Trichloroethylene

Toluene

Units Bl
mg/1 0.03
mg/1 0.02
mg/1 0.06
mg/1 0.07
mg/1 <0.05
mg/1 0.12
Units 7.08
Umhos/cm 985
OF. 47
“ug/1 <2
ug/1 4
ug/1 1

Well No.

B2
0.02
<0.01
0.04
0.04
<0.05
<0.05
7.01
1064

45

15

0.01

<0.01
<0.02

0.02
<0.05
<0.05

- 7.07

1666
45

<2
<2
<1

MN-COMP 0043707

0.01
0.02
0.09
0.05
<0.05
0.06
6.84
1482
46

<2
<2




IV. RESULTS
Static water Tevel measurements obtained prior to wgl]
clearing and sampling are tabulated below, together with
measurements made by-Soil Testing Services on January 5, 1982

following the well installations and developments:

Table 2

Groundwater Level Data

Static Water Levels

Well No. 1/5/82 3/3/82
B-1 688.62 688.35
B-2 688.11 687.71
B-3 688.65 688.27
B-4 688.53 688.05

The March data agrees fairly well with the previous data and
tends to confirm the west to northwest groundwater movement.
On this basis, Well B-1 is upgradient of the disposal site and

the remaining three wells are downgradient.

The results of the dissolved metals analyses appear in
Table 3. The final value represents the average of 7 consecutive

readings made on each sample.

Table 4 contains the results of analyses for the volatile
organic materials. Duplicate analysis showed excellent agreement;

both field and well casing material blanks were satisfactory.

Specifications regarding the exact method of analysis with
respect to metals and organics can be found in Appendix C together
with the detection levels associated with each procedure.

MN-COMP 0043708



Table 3
Twin Cities Assembly Plant
Groundwater Monitoring Results
Dissolved Metals
March 3, 1982

Bl Bz B3 B4
Lead 0.12 - ..05 <.05 0.06
Chromium <.05 <.05 <.05 <.05
Nickel 0.07 0.04 0.03 0.05
Zinc 0.06 0.04 <02 ‘0.09
Cadmium 0.02 <.01 <.01 0.02
Copper 0.03 0.02 0.01 0.01

A1l values are the average of4seven measurements of the
same sample. Units are mg/1.

MN-COMP 0043709



TABLE 4
Twin Cities Assembly Plant
Groundwater Monitoring Results
Volatile Organics
March 3, 1982

Bl Bl (Dup) B2 B2 (Dup) B3 B3 (Dup)
1,2 Dichloroethylene - - 13 17 - -
Trichloroethylene 4 3 5 5 - -
Toluene 1 2 1 1 - -

Duplicate field blanks showed no detectab]e_]eve]s of volatile organics.

Well casing blanks showed 4 PPB Toluene and 6 PPB methylene chloride, however
these are attributed to the laboratory atmosphere.

Only detectable quantities are reported.
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APPENDIX A

SAMPLING PROCEDURES
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1
APPENDIX A
SAMPLING PROCEDURES

Prior to sampling, static water level determinations were
made. Based on the stat{c,and<the measured depth of each well,
the volumes of water in each well casing ca]cu1afed. Each well
was then cleared to remove three times the calculated water volume.
Wells B-1 and B-2 were cleared by manual methods utilizing a
stainless steel béiler. Wells B-3 and B-4 were not as deep
and therefore could be cleared with a peristalic pump and tygon
tubing suction 1ine. Once clearing was completed, the static
water level was again determined and the samples were withdrawn
from the wells with a stainless steel bailer. Table 5 represents
some of the pertinent well data as it relates to the monitoring

survey.

In order to avoid either cross contamination or contamination
from extraneous sources, the stainless steel bailer and attached
stainless cable were subjected to a thorough cleaning before
being immersed in a well. The bailer and cable were first
rinsed with organic free water followed by a methanol rinse and

finally a second rinse with organic free water.

The wells were sampled in the following order: Wells B-1,
B-2, B-4, and B-3. Well B-1 was sampled first since it was
considered the upgradient well. Water level recovery was
rapid, therefore samples were collected immediately after well
evacuation. Samples for volatile priority pollutants plus
xylenes, methylethyl ketone, and methylisobutyl ketone were

- MN-COMP 0043712
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Table 5

Twih Cities Assembly Plant
Survey of Ground Water Monitoring Wells
March 3, 1982

Well Data

Static
Water

, Amount  Static
Casing Well of Water After

Time Elevation Level Depth Volume Removed Bailing

Well Number Sampled (Ft.) (Ft.) (Ft.) (liters) (liters) (ft.in.)
B1 12:00 Noon  730.52 42' 2" 53' 65" 6.2 19 41 1"
B2 2:45 p.m.  718.96 26' 3" 46' 9" 11.1 33 31 3
B3 4:35 p.m. 704.85 16' 7" 27' 35" 5.8 18 16' 7"

B4 3:25 p.m. 708.63 20" 7" 30' 10" 5.6 17 20' 7.5"

MN-COMP 0043713
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collected by transferring some of the sample from the bai]er.to

a cleaned glass beaker, gnd subsequently filling individual

volatile organic sampling vials. Care was taken to avoid both
unnecessary agitation of the sample and air bubbles trapped in the
sealed vial. Volatile samples were maintained at 49 C until ana]ygis.
A second portion df the sample was filtered through a 0.45 micron
filter on site and the filtrate acidified to pH 2. This sample

was analyzed for dissolved metals. pH, conductivity and temperature

determinations which were performed on site.

MN-COMP 0043714
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APPENDIX B

Analytical Procedures

MN-COMP 0043715
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APPENDIX B

Analytical Procedures

Temperature and specific conductivity were determined on site
using a Horiba Model U-7 water analyzer. PH.was measured on site using

an Extech Model 631 digital meter.

Metal determinations were made using an Instrument Laboratory IL 151
atomic absorption spectrometer and EPA methodology. The detection limits
listed below were calculated by determining the standard deviation from
a series of seven measurements of the 1owe§t standard for each metal

ana]yzed.‘ The standard deviations were then multiplied by two which

results in confidence limits of approximately 95%.

Metals Detection Limits (mg/1)

Copper 0.01
Cadmium 0.01
Zinc 0.02
Nicke]l 0.03
Chromium 0.05
Lead | 0.05

MN-COMP 0043716
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Volatile organic concentrations w. 'z measured utilizing a
Hewlett Packard HP 5992 GC/MS, incorporat: = a thirty meter, fused
"Silica, thick coat, DB-5 capillary column. The GC/MS was used in
conjunction with an Envirochem Unicon purge and trap device and a
Hewlett Packard dual floppy disc data storage system. The detection

limits listed below were determined by the lower peak area tiireshold

limit, which is set by the analytical program used.

Priority Pollutant Detection Priority Pollutant Detection
VOA Compound Limit(ppb) VOA Compound Limit(ppb)
Purgeables A “ Purgeables B

Methylene Chloride <1 1,2 Dichloroethylene < 2
1,1 Dichloroethylene <5 1,2 Dichloroethane <2
1,1 Dichloroethane <1 1,1,1 Trichloroethane < 2
Chloroform ‘ <1 Bromodichloromethane <2
Carbon tetrachloride <5 trans 1,3 Dichloropropene <2
1,2 Dichloropropane <5 cis 1,3 Dichloropropene <2
Trichloroethylene <2 Benzene <1
1,1,2 Trichloroethane <5 Bromoform <5b
Dibromochloromethane <5 1,1,2,2 Tetrachloroethane < 2
Tetrachloroethylene <2 Toluene <1
Chlorobenzene <1 Ethyl Benzene <1
Priority Pollutant Detection

VOA Compound Limit(ppb

Purgeables C

Chloromethane <2

Dichlorodifluoromethane < 5

Bromomethane <10

Vinyl Chloride <5

Chloroethane ‘ <5

Others MN-COMP 1

Methyl Isobutyl Ketone < 1 co 0043717

Methyl Ethyl Ketone <5

Xylenes <1
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APPENDIX C
FIELD DATA SHEETS
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APPENDIX D
LABORATORY DATA SHEETS
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@ FEB 1 1983

MINN. PCLLUTION

" CONTROL AGENCY
Ford Motor Company One Parklane Boulevard
Environmental and Safety . Dearborn, Michigan 48126
Engineering Staff
Mr. Douglass N. Day February 11, 1983

Minnesota Pollution Control Agency
Regulatory Compliance Section
Solid and Hazardous Waste Division
1935 West County Road B2
Roseville, MN 55113

Subject: Twin Cities Assembly Plant
- Waste Disposal Site--Groundwater Investigation

Dear Mr. Day:

Attached for your review is our final report covering the groundwater
and Mississippi River samplings performed December 1, 1982 in the vicinity of
the inactive waste disposal site at the Twin Cities Assembly Plant.

The results of groundwater elevation measurements confirm our earlier
contention of a westerly groundwater flow to the Mississippi River. Accordingly,
both Wells Bl and B5 can be considered upgradient wells, unaffected by the
disposal site. The similarity of groundwater elevation with the Mississippi

River also confirms a hydraulic connection between the two. Thus any contribution -

of the disposal site would undoubtedly flow into the River.

Dissolved metals in both the groundwaters and River were well below U.S.
EPA Interim Drinking Water Standards. Only trace levels of five organics were
detected in the groundwaters, three of which were also detected in the River
upstream of the disposal site. 1,2 Dichloroethylene was detected in downgradient
wells B2 and B4 at concentrations of 21 ugm/1 and 8 ugm/1 respectively, however
none was detected in any River water samples.

In their February 26, 1982 Hydrogeologic Engineering Evaluation, Soils
Testing Services estimated the groundwater flow past the disposal site to be
approximately 15,000 gallons per day. Recent groundwater elevational data
supports the hydraulic gradient used in their estimate. On this basis, and
an estimated River flow of 6.5 X %O gallons per day at this location, a ground-
water dilution factor of 4.3 x 10° would be achieved. Thus the trace Tevels of
1,2 dichloroethylene detected could not present a problem to any potential user.

These findings, establish that the disposal site is not adversely affecting
any water supplies and no further investigations of this site is warranted.

Very truly yours,

- | A

.M. Reinke, Manager
Survey and Evaluation
Stationary Source Environmental
Control Office
Jb
Attachment
cc: R.M.Major MN-COMP 0043739
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Introduction

As part of a continuing investigation into potential groundwater
contamination resulting from an old inactive disposal site at the
Twin Cities Plant, the Minnesota Pollution Control Agency (MPCA)
reqguested Ford Motor Company to install an additional groundwater
well (B5) to be monitored in conjunction with the four wells currently
in place. The additional well location was approved by the MPCA prior
to installation. In addition, samples and elevation data of the
Mississippi River were also obtained for informational purposes.

On December 1, 1982 representatives from Ford's Stationary Source
Environmental Control Office (SSECO) conducted a sampling program of
the grodndwater in the wells. Mr. Douglas Day of the MPCA was present
during the sampling to review the procedures used and to obtain split
samples. As in the first survey on March 3, 1982, the parameters
selected for analysis were based on a joint agreement between Ford
and the MPCA and dincluded:

USEPA volatile priority pollutants
Xylenes

Methylethylketone
Methylisobutylketone

pH

Specific conductivity

Dissolved heavy metals (Cd,Cr,Pb,Cn,Ni,Zn)

MN-COMP 0043741



IT.

Site Description and Well Locations

The disposal site was used by the plant to dispose of construc-
tion rubble, paint sludges and old paints and solvents. It has
not been used since 1965. For a thorough description of the plant
site, refer to the report dated March 3, 1982.

Figure 1 shows the location of the original 4 monitoring wells
and the location of the recently installed 5th well. Well B5 was
installed on November 30, 1982. The well casing is 2" schedule 80 PVC
pipe with the lower 10' of casing slotted and wrapped with Miarafi
140S fabric. Detailed information on the procedures used for
installing the well and the well boring log can be obtained from the
report of Soil Testing Services of Minnesota dated December 14, 1982

contained in Appendix D.

MN-COMP 0043742
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IT1.

Summary

A summary of the results from the well and river sampling appears .
in Table 1. On the basis of static water level measurements, Wells Bl
and B5 should be considered upgradient wells. These wells appear to
be unaffected by the disposal site while Wells B2, B3 and B4 are down-
gradient of the disposal site.

As indicated by the data, metals concentrations in the groundwater
from the wells and the samples from the river are consistently low,
significantly below USEPA Interim Drinking Water Standards. Only trace
levels of five volatile organic compounds were detected in the wells,

three of which were also detected in the river both upstream and

downstream of the site.

MN-COMP 0043744



Table 1

Groundwater Analysis Summary
December 1, 1982

Well

River
Dissolved Metals B1 B2 B3 Ba BS R1T Ro1 R31
Copper mg/1 £0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 <0.005
Cadmium mg/1 0.003 0.003 0.003 0.005 <0.001 <0.001 0.001
Zinc mg/1 €0.05 «¢0.05 <0.05 0.06 <0.05 <0.05 <0.05 <0.05
Nickel mg/1 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02
Chromium mg/1 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05 <0.05
Lead mg/1 0.005 0.005 0.004 0.006 0.003 <0.002 <0.002 <0.002
pH - Units 7.1 8.6 9.0 8.2 8.4 8.5 8.6
specific Conductivity  yphos/cm 982 1210 1260 1580 942 377 380.
Temperature OF 47 5] 52 53 5] 34 33
Volatile Organics Detected
1,2-Dichloroethylene  ug/1 ND 220 ¢2 6.7 ND ND ND ND
Benzene 1g/1 <1 <1 <1 <« <1 <1 <1
Toluene ug/1 2.1 <1 <1 a0 <1 3 <1 <1
Chlorobenzene ug/1 ND ND <1 <1 ND ND ND - ND
Xylene(3 isomers) 4g/1 <1 <1 <1 <1 \ <1 <1 <1 <1

Note 1:

R1--Mississippi River upstream of Ford Power Plant.
R2--Mississippi River near southern property boundary.
R3--Mississippi River in park approx. 200 yds. south of Ford property.



Iv.

Results

At the time of Well B5 installation, the PVC casings of all
wells were resurveyed by Soil Testing Services. This information was
used to determine if any settling of well casings had occurred. The |
survey was completed on December 1, 1982. Static head measurements
taken on December 1, in conjunction with updated well elevations,
now provide a clearer picture of groundwater flow direction. Listed

below are both the new and original casing elevations.

Table 2

Well Casing Elevations

January 1982 pecémber 1982

Well Bl 730.52 730.49
B2 718.96 718.75

B3 704.85 704.67

B4 708.63 708.48

B5 703.81
*BM-1 691.75
*BM-2 691.81
*Lath 698.57

*BM-1 In river approximately 20' from southern fence line.

*BM-2 In river approximately 50' north of BM-1.
*Lath On river bank near BM-2.

Additionally, three locations were established in and along the
river to monitor river elevations. STS installed a lath on the river
bank and two metal benchmark stakes in the river. The site plan in
the attached STS report illustrates the location of the new benchmarks.

MN-COMP 0043745



IvV. Results (Cont.)

Listed below are the static water levels as measured on December 1,

1982.

Table 3

Groundwater Level Data

Static Water Levels

Well No. 12/1/82
B1 . 691.85
B2 691.13
B3 691.42
B4 691.58
B5 691.96

RiVer

BM-1 691.42

Based on the groundwater elevations, the flow appears to be
moving westerly toward the river as illustrated in Figure 2. This
direction supports our original contention that Well Bl is an upgradient
well and, in addition, confirms that We11 B5 is likewise an upgradient
well.

The river elevation Qas determined at 9:00 am on December 1,
(691.21) and at 2:15 pm (691.42). Although the elevation increased
by .21 the water level in Well B4 showed no appreciable change. There
may be a delay, however, associated with correlating river and well
elevations which could not be determinéd during this survey.

On December 1, 1982 SSECO collected samples of Mississippi River
water in order to analytically compare river water to well water. Samples
were collected upstream of the Ford powerplant and downstream near |
the southern boundary of Ford property and approximately 200 yards

MN-COMP 0043746
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Results (Cont.)

south of the property, in the park. The results are shown in Table 4.
Only trace levels of these organics were detected. Dissolved metals
were all below detectable Tevels.

| Specifications regarding the exact method of analysis with
respect to metals and organics can be found in Appendix B together

with the detection levels associated with each procedure.

The results of the dissolved metals analyses appear in Table 5 .
Table 6 contains the results of analyses for the volatile
organic compounds. As indicated, the samples were run in duplicate

and the results show acceptable agreement.
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Dissolved Metals

Copper
Cadmium
Zinc
Nickel
Chromium
Lead

pH

Specific Conductivity
Temperature

Volatile Organics

1,2-Dichloroethylene
Benzene ‘
Toluene
Chlorobenzene

Xylene

Table 4

Twin Cities Assembly Plant

Units

mg/1
mg/1
mg/ 1
mg/1
mg/1
mg/1

units
umhos/cm
OF,

A1g/1
g/
g/l
ug/1
ug/1

River Sampling Results
December 1, 1982

River
Upstream
of Power

Plant

<0.05
<0.001
<0.05
<0.02
<0.05
<0.002

377
34

ND
L1
3.0
ND
<1

River
Downstream
on Ford

Property

<0.05
0.001
<0.05
<0.02
<0.05
<0.002

8.6
380
33

ND
Z1
<1
ND
<1

River
Downstream

in Park

<0.05
<0.05

<0.05
<0.002

ND
<1

ND .
<1

WIN-COMP 0043744
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Table 5

Twin Cities Assembly Plant
Groundwater Analysis Summary
Dissolved Metals Results

Dissolved Metals Units Bl B2 B3 B4 B5
Copper mg/1 < 0.05 €0.05  <0.05 - <0.05 <0.05
Cadmium mg/1 0.003 0.003 0.003 0.005 < 0.001
Zinc mg/1 <0.05 €0.05  <0.05 0.06 <0.05
Nickel mg/1 ©0.06  <0.02  <0.02 £0.02 0.02
Chromium mg/1 £0.05  <0.05  <0.05 £0.05 ¢0.05
Lead mg/1 £ 0.005 0.005 0.004 0.006 0.003
PH | Units 7.1 8.6 9.0 8.2 8.4
Specific Conductivity Umhos/cm 982 1210 1260 1580 942
Temperature OF, 47 51 52 53 51

MN-COMP 0043750
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1,2-Dichloroethylene
Benzene

Toluene
Chlorobenzene

Xylene (3 isomers)

Units
g/ 1
ug/1
ug/1
ug/l
ug/1

Bl

<1
1.9
ND

<1

Table 6

Twin Cities Assembly Plant
Groundwater Analysis Summary

Volatile Organic Results

Bl

Duplicate

ND
<1
2.2
ND

<1

B2
21.3

<1
1.1
ND

<1

B2

22.6

<1
<1
ND

<1

B3
ND
<1
<1
<1

<1

<2
<1
1.6
<1

<1

B4 B4 B5 B5
8.1 5.3 ND ND
<1 <1 <1 <1
0.6 <0.1 0.6 0.5
<1 <1 ND ND

<1 <1 <1 <1

MN-COMP 0043751
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Appendix A

Sampling Procedures
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Appendix A

Sampling Procedures

Prior to sampling, static water level determinations were made.
Based on the static and the ‘depth of each well, the volumes of water in
each well casing was calculated. Each well was then cleared to remove
three times the calculated water volume. Wells Bl, B2 and B5 were
cleared by manual methods utilizing a stainless steel bailer. Wells B3
and B4 were not as deep and therefore could be cleared with a peristalic
pump and Tygon tubing suction line. Once clearing was completed, the
static water level was again determined and the samples were withdrawn
from the wells with'a stainless steel bailer. Table 7 represents some
of the pertinent well data as it relates to the monitoring survey.

In order to avoid either cross contamination or contamination from
extraneous sources, the stainless steel bailer was subjected to a
thorough cleaning before being immersed in a well. The bailer was
first rinsed with organic free water followed by a methanol rinse and
finally a second rinse with organic free water. Also, at each well a
new section of braided nylon line was attached to the bailer for sampling
purposes.

The wells were sampled in the following order: Wells B3, B4, B2,
Bl, and B5. Well B3 was sampled first since the first sampling indicated
no detectable Tevels of trace organics. Samples for volatile priority
poliutants plus xylenes, methylethyl ketone, and methylisobutyl ketone
were collected by transferring some of the sample from the bailer to the

individual volatile organic sampling vials. Care was taken to avoid
MN-COMP 0043753



Well Number

B1
B2
B3
B4
B5

Time
Sampled

12:05 pm
11:45 am
10:55 am
11:20 am
12:40 pm

Twin Cities Assembly Plant
Survey of Groundwater Monitoring Wells

Table 7

December 1, 1982

Well Data
Casing Static
Top Water
Elevation Level
gft) gftl
730.49 38'7-3/4"
718.75 27'7-7/16"
704 .67 13'3" .
708.48 17'1%"
703.81 11'10%"

Amount Static
Casing Well Water After
Depth Volume Removed Bailing
(ft) (1iters) (liters) (ft)
53'6%" 8 24 38'7"
46'9" 10 30 27'6-3/4"
27'3%" 7.6 23 13'2-5/8"
30'10" 7.4 22 171"
24'g" 6.9 21 11'11"

MN-COMP 0043754
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Appendix A (Cont.)

both unnecessary agitation of the sample and air bubbles trapped in

the sealed vial. Volatile samples were maintained at 4°C. until analysis.
A second portion of the sample was filtered through a 0.45 micron filter
on site and the filtrate acidified to pH2. This sample was analyzed

for dissolved metals. PH, conductivity and temperature determinations

were performed on site.

MN-COMP 0043755
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Appendix B

Analytical Procedures

Temperature, pH and specific’conductivity were determined on
site using a Horiba Model U-7 water analyzer. Metals determinations
were made using an Instrument Laboratory (IL) 151 atomic absorption
spectrometer. Additionally, a Model 453 IL graphite furnace was
employed for the determination of lead. Listed below are the

detection Timits:

Metals Detection Limits (mg/1)

Copper 0.05
Lead 0.002
Cadmium 0.001
Zinc 0.05
Nickel 0.02
Chromium 0.05

The Tow detection 1imits for nickel and cadmium were achieved on the

flame unit by concentrating the sample by a factor of 10.

MN-COMP 0043757
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Appendix B (Cont.)

Volatile organic concentrations were measured utilizing a
Hewlett Packard HP 5992 6C/MS, incorporating a thirty meter, fused
“Silica, thick coat,DB-5 capillary column. The GC/MS was used in
conjunction with an Envirochem Unicon purge and trap device and a
Hewlett Packard dual floppy disc data storage system. The detection
1imits listed below were determined by the lower peak area threshold

limit, which is set by the analytical program used.

Priority Pollutant Detection Priority Pollutant Detection
VOA Compound Limit(ppb) . VOA Compound Limit{ppb)
Purgeables A Purgeables B

Methylene Chloride
1,1 Dichloroethylene
1,1 Dichloroethane
Chloroform

Carbon tetrachloride
1,2 Dichloropropane

1,2 Dichloroethylene

1,2 Dichloroethane

1,1,1 Trichloroethane
Bromodichloromethane
trans 1,3 Dichloropropene
cis 1,3 Dichloropropene

AAAANAANAANANANA
PR SN RO RS NE R RS R
AAAAANAAANAAA
-t NI - DD DO R RPN

Trichloroethylene Benzene
1,1,2 Trichloroethane Bromoform
Dibromochloromethane 1,1,2,2 Tetrachloroethane
Tetrachloroethylene Toluene
Chlorobenzene Ethyl Benzene

Priority Pollutant Detection

VOA Compound Limit(ppb

Purgeables C

MN-COMP 0043758
Chloromethane <2
Dichlorodifluoromethane < 5
Bromomethane < 10
Vinyl Chloride <5
Chloroethane <5b
Others
Methyl Isobutyl Ketone <]
Methyl Ethyl Ketone <5
Xylenes <1

TN

o



20

Appendix C
Field Data Sheets
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GROUNDWATER MONITORING SAMPLING DATA SHEET

Plant ﬁ/ﬁ/ C}}f{es Reason for Sampling /()eja}afﬁdc,j IO, é;,g,,aé;.
Date  2-/-F > Person Sampling _ 2, [ 7 &.
Well #  A5-/ Laboratory Handling

Analysis SSECo

I. Well Data USGS Coordinates

Casing Elevation 730, <% Screen Material A/ C

Casing Material AL Casing Diameter /7%

Casing Depth  s3'¢ 4" ((;‘/.?,5') Static Water Level 3¢ 7% (375)"
Metal Gaurd Elevation Alue Well Volume Y Lrtees

Type of Well  Jehcle Location of Well ield edbe nr pluct

Up- or Downgradient
II. MWell Clearing Data

Device Used stywkss steel baslel Material of Construction sfsuéss stec/
- Volume of Water Removed 24 [,/e,&s

IIT. Sampling Data

Significant Weather Conditions Barometric Pressure
Sample Sample Container Sample Holding
Parameters Equipment and Volume Preservative Time
Vo#a VoA visls Coof 1o 4C /4ls s
Diss e tals g&m/ﬁ%%c AN 3 6 mes

IV. Field Data
Well Volume ( 3.14 x .81639 x r2 x h ) 3/¥x.0/t39 x . §79x y70.75= F 1. tees
Analytical Results: Temperature ¥7% Ph 208  Conductivity QIR Ly ctihesfc m

m———

Notes: S%hitec fervec Snping 7 Time op é/fﬂfﬂ/m;z 205 P

MN-COMP 0043760
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GROUNDWATER MONITORING SAMPLING DATA SHEET

Plant Ziow Libes Reason for Sampling Lecu, ced piou.tofing
. i rd

Date 2 -/-F=u Person Sampling Ll TC.

Well # AB-2 Laboratory Handling

Analysis SSECC

I. Well Data USGS Coordinates

Casing Elevation 7/F 75~ Screen Material A/C

Casing Material  Ayc Casing Diameter /! FF

Casing Depth 469" (ser ) Static Water Level 27 7%¢ (331‘.499
Metal Gaurd Elevation Albwe Well Volume 79 L, ters

Type of Well Jeetcle Location of Well Jofdwest ed,}@oﬂb/u’ﬁf-

Up- or Downgradient
II. Well Clearing Data

Device Used =ipjess Stee/ bpilel Material of Construction sfs, jess steel

Volume of Water Removed 30 L.tees

ITI. Sampling Data

Significant Weather Conditions Barometric Pressure
Sample Sample Container Sample Holding
Parameters Equipment and Volume Preservative Time
Vo# s _vals ool to 14 days
2is5._gletals ‘ 25om]| plastic  H#NO3 & os

IV. Field Data
Well Volume ( 3.14 x .01639 x r2 X h ) 3/4X. 0/ 39X .F77X 229.5¢ = 10 1i1fees
Analytical Results: Temperature \2"/7 Ph S ¢ Conductivity /0 mclofmsfom.

a

Notes: S/A7cC tespe ,sﬁnf/w;; 27 E% Tme or SATP T 2/ S

MN-COMP 0043761
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GROUNDWATER MONITORING SAMPLING DATA SHEET

Plant 720, (i hes Reason for Sampling KeawRee/ o toking
Date /2 -/-F2 Person Sampling ~ (. 7 ¢ 4
Well # /3-23 Laboratory Handling

Analysis SSECO

I. Well Data USGS Coordinates

Casing Elevation 704/ ¢ 7 Screen Material Ay

Casing Material  A/C Casing Diameter /77’

Casing Depth o27°'3%" (Zo7.5 ) Static Water Level /3 3" (/5? ) i
Metal Gaurd Elevation Abue Well Volume 7 Liters

Type of Well ylptc /2 Location of Well spuéd eobe pre plicF

Up- or Downgradient
II. Well Clearing Data

Device Used ,@f,yﬁ};/}(_ fomF Material of Construction .5 /cow 7{:1»”@
[4
Volume of Water Removed 3 //%els

ITI. Sampling Data

Significant Weather Conditions Barometric Pressure
Sample Sample Container - Sample Holding
Parameters Equipment and Volume Preservative Time
VoA VoA A ls Coel = 4°C ARy
Diss_ Metals 20/ plAS5 i AN 5 Cotos

IV. Field Data
Well Volume ( 3.14 x .81639 x r2 x h ) Z/4/X .0/63% X .37 x /68,5 = 76 Litess
Analytical Results: Temperature 52 4 Ph 2,0 Conductivity 4H0mceshusfom

Notes: Swp/lc tesnee stmiing (BR% " Time of stAmpnd L0:55 s

MN-COMP 0043762
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GROUNDWATER MONITORING SAMPLING DATA SHEET

Plant  7isin (//7465 Reason for Sampling Legu, e Ao ‘,7é;3,€,,uq
7/

Date w-/-,2 Person Sampling ~C. 776,

well # RB-¢ Laboratory Handling

Analysis SSECE

I. Well Data USGS Coordinates

Casing Elevation Jop 47 Screen Material //C

Casing Material A/ ‘ Casing Diameter /7~ ‘

Casing Depth 30 ’/0" (3707) Static Water Level /7' 1% (zos5.25") "
Metal Gaurd Elevation Abwe Well Volume 7.4 /)teks

Type of Well Verdrcle Location of Well Soutdwest eoég of PluFF

Up- or Downgradient
II. Well Clearing Data

Device Used Ao stalc  fomp Material of Construction 5, /icon 70b,00
i 7/
Volume of Water Removed R L1 e £s

II1. Sampling Data

Significant Weather Conditions Barometric Pressure
Sample ~ Sample Container Sample Holding
Parameters Equipment and Volume Preservative Time
VoA Yed vials ool o ¥C 4 clays
Diss. //7671/1/5 LU m/ /’/,45%1(, HHNO 5 & s

IV. Field Data
Well Volume ( 3.14 x .01639 x r2 x h ) S/9/x OU3IX _F7PX pd 75= T o 4:Fels
Analytical Results: Temperature 53 %~ Ph Conductivity /SPOaneohmsfem

I

Notes: _Shotc befrle SempLnY (77 Time oF SAPPLN G [/ RO

MN-COMP 0043763
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GROUNDWATER MONITORING SAMPLING DATA SHEET

Plant _ 7., Cjnéés Reason for Sampling £bqy.ced mons oo, e
Date __ .2- /- P2 Person Sampling ~=¢ 7 ¢ -
Well # -5 Laboratory Handling

Analysis SSECO

I. Well Data USGS Coordinates

Casing Elevation 7034/ Screen Material /%Ai

Casing Material /A/C Casing Diameter /77"

Casing Depth 74P (a?%") Static Water Level % (/%?-»25'9 )
Metal Gaurd Elevation /e Well Volume G L fers

Type of Well l/@:£7Z/a/€. Location of Well 5, ecéc e s Aaff;%gﬁ@e/f

Up- or Downgradient

II. Well Clearing Data
Device Used S ks Sthe! basec Material of Construction /4. v /e<s ,sﬁ%e/
Volume of Water Removed oY /., fees

ITI. Sampling Data

Significant Weather Conditions Barometric Pressure
Sample Sample Container Sample Holding
Parameters Equipment and Volume Preservative Time
VoA VoA vials Cool _# &°c. [ Yok ys
Diss. A%ZA%ES 252 m/ PAsFc AND & 7es

IV. Field Data
Well Volume ( 3.14 x .01639 x r2 x h ) 3 //X .ON39X . P79X 453,75 = 4.9 L Feps
Analytical Results: Temperature sz~ Ph Z,ﬁf Conductivity Q%P,a,ceodﬁs/ém

Notes: Stpfc fefore Samplwg (/N Time of sprpliy fe%yoem

MN-COMP 0043764
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Appendix D
STS Consultants Well Drilling Report

MN-COMP 0043765



27

/]
2]

STS Consultants Lid.

2405 Annapolis Lane
Minneapolis, Minnesota 55441

(612) 559-1900

R N T TR T R T
UhV=-AZLLNS

December 14, 1982

ve
L

0
£
¢

[

Mr. David Cloutier

Ford Motor Company
Twin Cities Assembly Plant
966 S, Mississippl River Blvd.

St. Paul, Minnesota 55101
STS Job Ro. 92776-B

RE: 1Installation of Monitoring Well B-5A at the Twin Cities Assembly
Plant's Steam Plant.

Dear Mr. Cloutier:

In accordance with your Purchase Order No. 763889 dated October 25, 1982,
we have completed the soil boring and monitoring well installation at
location B~5A. We have also resurveyed the top of the 2 inch ID Schedule
80 PVC monitoring wells at locations B~1, B-2, B-3 and B-4. In addition,
we have established three vertical control points near the bank of the
Mississippi River west of the disposal site.

Three copies of this letter have been sent to the above address and carbon
copies have been sent to the personnel designated below., The letter is
accompanied by the Log of Boring No. B-5A, the Monitoring Well Construction
Diagram for location B-5A, a site plan showing the new well location and
new vertical control points along the bank of the Mississippi River, and a
sunnary of the elevation survey completed November 30, 1982.

MN-COMP 0043766



Ford Motor Company 28

December 14, 1982
Page Two

If we can be of further assistance to you, please do not hesitate to
contact us,

Yours very truly,

STS CONSULTANTS, LTD.
Hawey 4. allle

Harvey A. Gullicks, P.E.
Project Engineer

James H, Overtoom, P.E.
Principal Engineer

HAG/aec

Enclosures: Site Plan

Boring Log B-5A

Well Construction Diagram B-5A"

Elevation Survey Results

General Notes

Unified Soil Classification System

AST™ Specification D-1586 \3///

cc: Mr. Jim Reinke, Manager — Survey and Evaluation
Stationary Source Envirommental Control Office
Ford Motor Company — Suite 628
Parkland Towers West
Dearborn, Michigan 48126

Mr. A. M. Twilley

Ford Motor Company

Body and Assembly General Office
P. 0. Box 1586 - Room C-280
Dearborn, Michigan 48121

Mr. Nick Eliades

Ford Motor Company

Body and Assembly General Office
P. 0. Box 1586

Dearborn, Michigan 48121

MN-COMP 0043767



SCALE IN FEET
0 000 1S5S0 200 850
LEGEND

@ soiL BORING
——— SROUND SURFACE CONTOUR
SOIL BORING AND MONITORING

WELL INSTALLATION

D\ BEwncHMARK ESTABLISWED
AT MississiPPI RivER
1/3o0/ 82 .

SITE PLAN

FORD MOTOR COMPANY

TWIN CITIES ASSEMBLY PLANT
DATE: 1-21-82

8TS JOB NO. 92776

Revisev 12/3 /82 Men
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LOG OF BORING NO. g-sp
OWNER ARCHITECT-ENGINEER
FORD MOTOR COMPANY, St. Paul, MN
SITE 1yin Cities Assembly Plant PROJECT NAME
966 S. Mississippi River Blvd. Hydrogeologic Study
UNCONFINED COMPRESSIVE STRENGTH TONS/FT.7
. O
2 | fuls go 1 2 3 a4 s
o 21s olx DESCRIPTION OF MATERIAL >t | TpLasTic | WATER LIOUID
T | | X lwjw o LIMIT %  CONTENT % LIMIT %
Eui) g z £13 '.:§ X e e o - - - - -
ow |2|g ‘%@ S | STANDARD “N" PENETRATION (BLOWS/FT)
-
E—— . o SURFACE ELEVATIONT} 702 10 20 40 50
T o9 Il .
Talss TEN Topsoﬂ silty sand ‘OL) / ®ls
"'5.\‘)' ’o
2 |SS Fine to coarse sand, little to some
| gravel, trace to little cobbles,
trace silt - brown - moist - medium
dense - (SP)
P -
1SS \
4a lss IHI| Sitty fine to coarse sand, some 18 &
N gravel and trace clay and cobbles
(150 H light brown to yellowish brown - §§i7/”
5 |SS | wet to saturated - medlum dense - 8
| (sM-sc)
Silty fine to medium sand, some
— gravel, little clay, trace cobbles
.£§L_~6 sS lt - yellowish brown - saturated -
loose to medium dense - (SC-ML) 7R
Note: With thin clean seams of
fine sand - PROBABLE
Weathered and Reworked
ST. PETER SANDSTONE
1
52347 [SSHI| St. Peter Sandstone f%;ﬁ)u ®
End of boring at 25.4 ft.
Boring augered to full depth using
hollow stem augers. 1
No wash water used while dritling.
rso0" 2 Inch 1D PVC well installed (see MN-COMP 0043769
attached diagram). - l _ I ‘
| WATER LEVEL OBSERVATIONS I §BORING STARTED 11730/82
wil 13.5 fr. WS BORING _COMPLETED 11/30/82 ]
8TS CONSULTANTS, LTD. vi
WL BCR. | ACH. 1 2408 ANNAPOLIS LANE. RIG CﬁE;‘7S FOREMAN bW
Wi, » MINNEAPOLIS, MiNN. 85441 Bprawn  HAG  lapppovep  HAG
JOB # 92776‘8 SHEET 1 of }
The stratification lines represent the approximate boundary



703.81 TaF of PVC
1.8
702.01 L
[
3.0'

1.0!

L

110.0!

31

6'" Locking Steel Protective
Cover Pipe

Ground -Surface
V7S

7

Backfill On-Site Sand Cuttings
e and Bentonite Powder

Bentonite Pellet Seal

2 inch ID Sch. 80 Flush Joint

Hos |

— s

i0.0*

Y

+
v

P B ey . % * e’y

* ) »

,..l: h‘b. _“ 16-.. .. o

pitts

PVC Riser Pipe

Cavein of Naturally Existing
Sands (SM-SC and SP)

Clean Sand Backfi}]

AN NN EEER NN

2 inch ID Sch. R0 Flush Joint
(No. 10 Slot) PVC Wellpoint
Double Wrapped with Mirafi
140S Geotextile Filter Fabric

Top of St. Peter Sandstone

CONSTRUCTION DIAGRAM

No Scale

FORD MOTOR COMPANY
Monitoring Well B-5A
Installed 11/30/82

“and Provided with an End Cap

MN-COMP 0043770
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MINNEAPOLIS, MINN. 55441
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ELEVATION SURVEY
11/30/82

FORD MOTOR COMPANY

STS Job No. 92776-B

Station - Point of Reference Elevation
B-1 Top of PVC Pipe 730.49*%
B-2 Top of PVC Pipe 718,75%
B-3 Top of PVC Pipe 704.67
B-4 Top of PVC Pipe | 708,48
B-5A (New Well) Top of PVC Pipe - 703.81
Ground Surface 702,01
BM-1 - ‘ Top of Metal Tube : 691.75

South One at River

BM-2 Top of Metal Tube 691.81
North One at River

River Elevation on 11/30/82 | 691.35
Top of Lathe on Bank of River , 698.57

Note: Starting point of survey B-1 top of PVC assumed to be 730.52 + 0.1
ft. on 11/30/82 based on previous survey. All other elevations
relative to B-1 top of PVC.

* Eievation after cutting off: MN-COMP 0043771

0.03 ft. at B-1
0.10 ft, at B-2
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GENERAL NOTES

DRILLING & SAMPLING SYMBOLS:

$s Split Spoon - 1 3/8* LD., 2* O.D. oS Osterberg Sampler - 3* Shelby Tube
Uniess otherwise noted HS Hollow Stem Auger

ST Sheiby Tube - 2: O.D., wSs Wash Sample
Unless otherwise noted FT Fish Tail .

PA : Power Auger RB Rock Bit

D8 Diamond Bit - NX, BX, AX BS : Buik Sample

AS Auger Sample PM Pressuremeter Test, In-Sity

I Jar Sample GS : Giddings Sampler

Vs Yane Shear ’

Standard "N" Penetration: Biows per foot of a 140 pound hammer falling 30 inches on a 2 inch O.D.
. split spoon sampler, except where otherwise noted. .

WATER LEVEL MEASUREMENT SYMBOLS:

WL Water Level . wCl : Wet Cave In

ws While Sampling DCI : Dry Cave In

¥D : While Drilling BCR : Beiore Casing Removal
AB : After Boring _ ACR : After Casing Removal

Water levels indicated on the boring logs are the levels measured in the boring at the times indicated.
In pervious ' soils, the indicated elevations are considered reliable groundwater levels. In impervious
soils, the accurate determination of ground water elevations may not be possible, even after several
days of observations; additional evidence of ground water elevations must be sought.

GRADATION DESCRIPTION & TERMINOLOGY:

Coarse Grained or Granular Soils have more than 50% of their dry weight retained on a #200 sieve; they
are described as: boulders, cobbies, gravel or sand. Fine Grained soils have jess than 50% of their dry
weight retained on a #200 sieve; they are described as: clays or clayey silts if they are cohesive and
silts if they are non-cohesive. In addition to gradation, granular soils are defined on the basis of their
relative in-place density and fine grained soils on the basis of their strength or consistency and their
plasticiry. : ,

Major Descriptive Term
Component Of Components Also Percent Of
of Samg!e Size Range Present in Sample Drv Weight
Boulders . Over 8 in. (200 mm) Trace 1-9
Cobbles 3 inches to 3 inches © Little 10-19
{200 mm to 75 mm)
Gravel 3 inches to #4 sieve Some 20 - 34
(75 mm to §.76 mm)
Sand # to #200 sieve And 35-5
{6.76 mm to 0.07% mm)
Sih Passing #200 sieve
{0.07% mm to 0.005 mm)
Clay Sraller than 0.005 mm
‘O_QESISTENCY OF COHESIVE SOILS: RELATIVE DENSITY OF GRANULAR SCILS:
Unconfined Compressive
Strength, Qu, tst Cunsistency N - Blows per f1. Relative Density
< 0.23 Very Soft 6- 3 Very Loose
0.23 - 0.49 Soft $- 9 Loose
8.5 - 0.99 Medium (Firm) 10 - 29 Medium Dense
1.00 - 1.99 4 30 - &9 Dense
2.00 - 3.99 Very Stist 5 -3 Very Dense
4.00 - 3.00 Hard $0+ Exiremely Dense
> §.00 Yery Hard -

~ MN-COMP 0043772
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UNIFIED 8B80OIL CLASSIFICATION SYSTEM

Major divisions ,f”“’l > Typical names Laboratory clasification criteris
| 2
— . D”’
- Well-graded gravels, gravel-sand Deo o /
.§§ GwW mixtures, little or no fines E C“sb—'-;wuterthmm C. m:-obcmm Tand3
o 3 -
| B —— - ——} Il
E5| 8¢ . 5 e
o Poorly graded. gravels, gravel- e = . . .
- %é 2 GP xd mixtures, ttle or 1o fines ‘E g_ Not meeting al! gradation requirernents for GW
- .
- 2 3 K] O
£ 5:—? £ € ¢ ’ E & §
2 B § g oM Silty gravels, gravelsand-silt - % g . Atterberg limits beiow A~
$ ceE|c mixtures § *G S | lineor Pl less than 4 nee .
ggg.‘g " s (‘503- Above “A” line with P,
zg § Ega §§ §g§§ Mbttwnimntmd 7i::9b:;
g2 = Eg‘a Gc - Clayey gravels, gravel-sand-clay '3 § .o, Atterberg limits above “A* | of dusl symbols
ES °§ mixtures .gg o .. line with P.1, greater than 7
...‘-E -~ as [l
§ 5 3 1IN D 03
- § sw Wellgraded sands, gravelly "_; § i Do e D
53 S-; .gz sands, litthe or no fines §§ .- cuammme.c, Dwxowbﬂwom‘nnds
B ; N ry 0 —
L ) N 3 . - .
s §l 52 Poorly graded sands, gravelly |RE  © ° .
[-3 R . Qi Y & e e e . . .
s g‘g P sp sands, little or no fines a.ég D Not meeting all gradation requirernent- for SW
£ ] k- T
c '§’62.°' §'6 ® & -
£lass| ¢ p SEaf;.
» £E1 82 " e E2 e &€ Atterberg limits betow “A"
g .55 £ E‘ SM Silty sands, sand-silt mixtures ] §:§ g.g: § line or P1. fess than 4 Limits plotting in hatched
= ‘."g £ N 86gcsd zone with P.I. between 4
IS 2?5 iEn and 7 sre borderline cases
2°18%8s . TeLsy requiring use of dual sym-
ST|Ees sc Clavey sands, sand-clay mix- Eé:ﬁgg Atterberg fimits above “A” | pots. © v
458 tures EEST =" | tinewith 1. grester than 7
tnorganic silts snd very fine
- sands, rock flour, silty or clay-
2 ML ey fine sands or clayey silts &
£ with slight plasticity —t —— 1] —
j- - A
| &3 Inorganic ciays of low 1 e [ Cor clasificaion of finegrained z
_§ o2 cL dium plaaidty: gravelly clays, 50 : grained soils,
-~ 5»‘§" sandy clays, silty clays, lean — Atterberg Limits plotting in //
§ £= clays : I— hatched area are borderline classi- AT L
p ’(3% ':_‘_ﬁcatio: requiring use of dusl : 7
symbo Z
= 3 Organic silts and organic silty Dl Sine: 7
< oL x quation of A-ine:
2 clays of low plasticity § [— Prom3iL.z0 A
3 : z
= > y4
= 30
'gg '§ Inorganic silts, micaceous or |G —v7
£= MH distomaceous fine sandy or | § ) on o M
E;g s sifty soils, elastic sits 5 LY,
- - 20
‘g it —~
5 ; cH Inorgenic clays of high plas- cL
i g.g ticity, fat clays 10 7
iz o
b J T ey
é % . 4 -.....Q.LI?..»N-_ML aTd oL
: a OH | Dedwnic clovs of medium to o ~ 1
- piasticity, organic
g o 10 20 0 4 5 6 20 80 90 100
Liquid Limit
éii " Pest and other highly organic MN-COMP 0043773 jasticity Chart
0ils
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AMERICAN SOCIETY FOR TESTING AND MATERIALS

1916 Race St., Philadelphia, Pa. 19103

Reprinted frum Copyrighted 1968 Book of ASTM Scandards, Parr 11

Standard Method for

PENETRATION TEST AND SPLIT-BARREL SAMPLING

OF SOILS'

ASTM Designation: D 1586 ~ 67

This Standard of the American Society for Testing and Materials is issued under
the fixed designation D 1586; the number immediately following the designa-
tion indicates the year of original adoption or, in the case of revision, the year
ofhstmisiomAnnmberinpamnthasindiatatheywofhstmppan

1. Scope

1.1 This method describes a procedure
for using a split-barrel sampler to obtain
representative samples of soil for identifi-
cation purposes and other laboratory
tests, and to obtain a measure of the
resistance of the soil to penetration of
the sampler,

2. Apparatus

2.1 Drilling Equipment—Any drilling
equipment shall be acceptable that pro-
vides a reasonably clean hole before
insertion of the sampler to ensure that
the penetration test is performed ot un-
disturbed soil, and that will permit the
driving of the sampler to obtain the
sample and penetration record in ac-
cordance with the procedure described in
3. Procedure. To avoid “whips” under
the blows of the hammer, it is recom-
mended that the drill rod have a stiffness
equal to or greater than the A-rod. An
“A” rod is a hollow drill rod or “steel”
baving an outside diameter of 1§ in.
or 41.2 mm and an inside diameter of
1} in. or 28.5 mm, through which the
rotary motion of drilling is transferred

3 Under the standardization procedure of the
Bociety, this method is under the jurisdiction of
the ASTM Committes D-18 on 8oil and Rock
for Engineering Purposes. A list of members
mav be found in the ASTM Yesr Book.

Current edition sccepted Oct. 20, 1967.
Originally issued 1058, Raplaces D 18586 -84 T.

, &:‘ 2ym1;v. Li.h;!..cﬁrém Ezploration end

ing of Soils il Engineering Purposer,

The Engineering Foundation, 345 East 47th 8t.,
New York, N. Y. 10017. ,

from the drilling motor to the cutting -

bit. A stiffer drill rod is suggested for
boles deeper than 50 ft (15 m). The hole
shall be limited in diameter to between
2% and 6 in. (57.2 and 152 mm).?

2.2 Split-Barrel Sempler—The sam-
pler shall be constructed with the dimen-
sions indicated in Fig. 1. The drive shoe
shall be of hardened steel and shall be
replaced or repaired when it becomes
dented or distorted. The coupling head
shall have four 4-in. (12.7-rnm) (mini-
mum diameter) vent ports and shall
contain a ball check valve. If sizes other
than the 2-in. (50.8-mm) sampler are
permitted, the size shall be conspicuously
noted on all penetration records.

2.3 Drive Weight Assembly—The as-
sembly shall consist of a 140-1b (63.5-kg)
weight, a driving head, and a guide
permitting a free fall of 30 in. (0.76 m).
Special precautions shall be taken to
ensure that the energy of the falling
weight is not reduced by friction be-
tween the drive weight and the guides.

2.4 Accessory  Eguipment — Labels,
data sheets, sample jars, paraffin, and
other necessary supplies should accom-
pany the sampling equipment.

3. Procedure

3.1 Clear out the hole to sampling
elevation using equipment that will en-
sure that the material to be sampled is
not disturbed by the operation. In sat-
urated sands and silts withdraw the drill
bit slowly to prevent loosening of the
soil around the hole. Maintain the water

level in the hole at or above ground water
level.

3.2 In no case shall a bottom-dis-
charge bit be permitted. (Side-discharge
bits are permissible.) The process of
jetting through an open-tube sampler
and then sampling when the desired
depth is reached shall not be permitted.
Where casing is used, it may not be
driven below sampling elevation. Record
any loss of circulation or excess pressure
in drilling fluid during advancing of holes.

3.3 With the sampler resting on the
bottom of the hole, drive the sampler
with blows from the 140-Ib (63.5-kg)
hammer falling 30 in. (0.76 m) until
either 18 in. (0.45 m) have been pene-
trated or 100 blows have been applied.

3.4 Repeat this operation at intervals
not longer than 5 ft (1.5 m) in homogene-
ous strata and at every change of strata.

3.5 Record the number of blows re-
quired to effect each 6 in. (0.15 m) of
penetration or fractions thereof. The

first 6 in. (0.15 m) is considered to be 2
seating drive. The number of blows re-
quired for the second and third 6 in.
(0.15 m) of penetration added is termed
the penetration resistance, N. If the
sampler is driven less than 18 in. (0.45
m), the penetration resistance is that for
the last 1 ft (0.30 m) of penetration (if
less than 1 ft (0.30 m) is penetrated, the
logs shall state the number of blows and
the fraction of 1 ft (0.30 m) penetrated).

3.6 Bring the sampler to the surface
snd open. Describe carefully typical
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- PENETRATION TEST AND SAMPLING OF SOILS (D 1586)
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r-_l‘—- SPLIT SAARLL -}—-1 “"7 /‘;'::c:u

SAMPLER MEAD et
START

i
wﬁv&—- y £ n i A
s 3

o

=

S A3 N

ey *.

R
& tmind
Ls‘rtu BALL © 30 PRETTRABLY

=
.t
b

—_
i
/

3° tavin )

[L g £ Eema 4 COATED WiTw 4 MATI®MiAL OF
SHORT MAAONESS OF 3O

TS &

27" Laia) (OPENI

Norz 1—Split barrel may be 1}4 in. inside dismeter provided it contains s Hner of 18.gage
wall thickness.

Nore 2~Core retainers in the dﬁving shoe to prevent loss of sampls are permitted.
Norz 3—The corners at 4 may be slightly rounded.

samples of soils recovered as to composi-
tion, structure, conmsistency, color, and
condition; then put into jars without
ramming. Seal them with wax or her-
metically seal to prevent evaporation
of the soil moisture. Affix labels to the
jar or make notations on the covers (or
both) bearing job designation, boring
number, sample number, depth penetra-
tion record, and length of recovery.
Protect samples against extreme tem-
perature changes.

TABLE OF METRIC EQUIVALENTS

in, mm | on

e (16 gage) .| 5.08
¥ L1782
4 . 115.24
“ . M5
13§ . |68.58
1%

F10. 1-~Standard Split Barre! Sampier Assembly

4. Rgport

4.1 Data obtained in borings shall be
recorded in the field and shall izclude the
following:

4.1.1 Name and location of job,

4.1.2 Date of boring—start, finish,

4.1.3 Boring number and coordinate,
if available,

4.1.4 Surface elevation, if available,

4.1.5 Sample number and depth,

4.1.6 Method of advancing sampler,
penetration and recovery lengths,

4.1.7 Type and size of sampler,

4.1.8 Description of soil,

4.1.9 Thickness of layer,

4.1.10 Depth to water surface; to loss
of water; to artesian head; time at which
reading was made,

4.1.11 Type and make of machine,

'4.1.12 Size of casing, depth of cased
hole, .

4.1.13 Number of blows per 6 in.
(0.1S m), :

4.1.14 Names of crewmen, and

4.1.15 Weather, remarks.
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1.0

INTRODUCTION

The Ford Motor Company, Twin Cities Assembly
Plant (Plant) is located in St. Paul, Minnesota, at 966 South
Mississippi River Bouie?ard. The Plant complex includes
buildings on both sides of Mississippi River Boulevard.
Buildings west of Mississippi River Boulevard are located
below the river bluff on the river valley floor. Buildings
east of Mississippi River Boulevard are located above the
river bluff on the adjacent sand plains. The Plant location

is presented on Figure 1.1.

The Plant was originally used to manufacture
glass over 50 years ago. Since then the Plant has been
expanded several times and is used to assemble motor
vehicles. Presently the Plant is used to assemble pick-up

trucks.

At different times during the Plant's history
prior to 1970, paint sludges/wastes were deposited in a
relatively small area on Plant property, west of Mississippi
River Boulevard (Site C). This waste deposit was identified
to U.S. EPA by Ford dur ing the Superfund notification
process. A hydrogeologic investigation was commissioned by

Ford in 1981. Since that investigation was completed,

MIN-COMP 004425,
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additional earth fill has been placed over part of the waste
fill. The area is now used as a parking lot for tractor
trailer truck units. Excavated materials from two other
sites (Sites A and B) were subsequently moved to Site C. The
locations of the fill Sites are also presented on Figure 1.1

and presented in more detail on Figure 1.2.

In an effort to address environmental issues
that may be associated with past waste handling and disposal
practices, Ford Motor Company (Ford) hired Conestoga-Rovers &
Associates (CRA) to conduct an assessment of the wastes
deposited at these sites. This assessment consisted of a
file review, hydrogeologic evaluation, test hole excavation
(test pits), stadia survey and waste characterization
sampling. From these tasks an assessment and evaluation of
site conditions was conducted. The results of these efforts

are provided in the following sections of this report.

MN-COMP 0044284
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BACKGROUND

At different times during the Plant's
history, construction rubble and paint sludges/wastes were
deposited in a relatively small area (Site ¢ - approximately
four acres in size) on Plant property west of Mississippi
River Boulevard between the Boulevard and the Mississippi
River. The majority of this material was deposited during
the years 1950 through 1965. This practice was discontinued
in 1965. During the years 1965 and 1966, construction debris
was deposited in large quantities on top of this fill at Site
C. The United States Corps of Engineefs also deposited
additional rubble between the Ford disposal Site and the
river during reconstruction of the Lock and Dam No. 1 near

the "Ford Bridge".

This Site C waste deposit was identified to
the USEPA by Ford during the Superfund notification process.
A hydrogeologic investigation was commissioned by Ford in
1981. Since the investigation was completed, adaitional tili

has been placed over part of the Site ¢ waste fill. Earth

fill and construction rubble continue to be being brought to

Site C including broken concrete and road excavation rubble
from the construction of Mississippi River Boulevard. A
major portion of the top of the fill has been paved with &

inches of concrete and is now being used as a parking lot for

MN-COMP 0044287

3 CONESTOGAROVERS &




tractor-trailer truck units. The remaining top area of Site
C is being used as a snow dump during winter months for snow

removed from area streets and parking lots.

Excavated materials from Site A and Site B
areas were subsequently moved to Site C. 1Information
regarding this process was noted during CRA's file review and

is discussed in the section that follows.

MN-COMP 0044288




FILE REVIEW

A file review was conducted to compile
information related to the Plant's pre-1965 waste generation,
disposal practices, investigations and activities on or near
the Plant facilities. Plant files were‘rev1ewed on November
17, 1987. The Minnesota Pollution Controli Agency (MPCA)
files were reviewed on December 4, 1987. The majority of the
information and correspoﬁdence in the Plant files is dated

between and including the years 1980 and 1984. The

information in the MPCA files is for the most part

duplication of the Ford files with the addition of 1internal

MPCA memos and reports.

It was noted that MPCA's files contain a
separate file of all the groundwater monitoring data to date

that has been submitted by Ford.

The file review indicates for Site C that
cardboard, wood and scrap metal mayagiggzbe present in the
waste deposit. Batteries, used light ballasts anda capacitors
were specifically excluded from the fill material and were
sent to alternate off—site disposal. Undated copies of

photographs show exposed drums and what appears to be paint

sludge at various locations.

MN-COMP 0044290




Two additional waste deposits are identified

in the file. The first area (noted in a October 6, 1982
letter from Ford to MPCA in the files as Site A) was located
at the south end of a former test track east of the assembly
plant. Paint sludges/wastes were deposited 1n this area rrom
around 1943 until 1960. Quantities were not reported. This
area was excavated 1in 1966 during a railroad car loading
"tri-level" expansion. Sludge and "eastern materials"* were

deposited in the Site C area.

The second area (noted in a October 6, 198z
letter from Ford to MPCA in the file as Site B) was located
approximately 800 feet south and east of tne main assembly
building. It was reported that the area was used for burning
waste and burial of factory waste during early plant
operations up until 1945. Exact operational dates and
quantities were not reported. The area was excavated as part
of a paved parking lot expansion in 1962. Excavated
materials were placed in the fill area "at the steam pLant”

now called Site C.

The October 6, 1962 letter from Ford to MPCA,

noted above, is provided as Appendix A.

MN-COMP 0044291
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In addition to the fill areas presently under
review by CRA, a smaller waste deposit below the river bluff‘
north of the steam plant was exavated and removed to a
hazardous waste landfill (Wayne Disposal Inc., Bellvilie,
Michigan) in July 1983 during construction of the wastewater
treatment plant. Approximately 77 cubic yards was excavated
and shipped. BAll waste observed as well as visibaly
contaminated soils were removed. Analytical results of
testing conducted by Ford confirmed that the waste aid not
exhibit hazardous waste characteristics. This effort was the
subject of Ford's Amended Superfund Notification to USEPA

dated August 16, 1983.

Aerial photographs from both files weré used
to prepare a plan illustrating the progression of fill ac
Site C from the access road westward. The limit of fill in
1945, 1956, 1958 and 1962 is illustrated on the Site Plan
(enclosed). Filling with paint sludges/waste ceased in 1965.
The limit of the paint sludges/wastes is expected to be close
rto the 1962 limit. Substantial filling with demolition
rubble and excavation soil has occurred since 1965. The
present limit of fill is also presented on the Site Plan.

The paint sludges/wastes are buried beneath approximately 390
feet of rubble including large blocks of reinforced concrete.
Total fill thickness throughout the area is approximatery 60
feet. The fill thickness was estimated by constructing’a

cross section from topographic survey data and borehole logs.

This information will be presented in Section 4.0.
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.Due to the relocation of the materiais from
Site A and B to Site C, the discussions dealing with
hydrogeologic conditions and field activities in Sections 4.0

and 5.0 respectively, deal primarily with Site C.
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PRELIMINARY HYDROGEOLOGIC EVALUATION

4.1 GEOLOGY

Site C is located on a point bar ad jacent to
the Mississippi River (see Site Plan). A point bar is a
fluvial deposit, usuaily sand and gravel, located on the
inward bend of a river channel. Behind Site C is a river
bluff which consists ot bedrock overlaln.by unconsolidated

sediments.

Geologic description of Site C is based on
soil borings performed by Soil Testing Services (STS) in
1981*. Soil boring logs are presented in Appendix B. Their

locations are illustrated on the Site Plan.

At Site C, the first bedrock unit encountered
is the St. Peter Sandstone. The St. Peter Sandstone is
encountered at soil boring B5 at an approximate elievation or
683 feet AMSL. The St. Peter Sandstone is a white fine to

medium grained quartz arenite. The sandstone has a max imum

* Final Report, Hydrogeologic Engineering Evaluation, Ford
Assembly Plant, St. Paul, Minnesota, Soil Testing Services
of Minnesota, Inc. February 26, 1982,
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thickness of 150 feet. At the base of the St. Peter is a
shale and siltstone unit that ranges in thickness from 5 to

50 feet (Guswa and others, 1982)%*.

The Platteville Limestone, which overlies the
St. Peter Sandstone, is present in the river bluffs. At the

Site C, the Platteville Limestone is erodea away.

Overlying the St. Peter sandstone are
consolidated sediments. At Site C, the sediment is described
as an interbedded mixture of sand, silt and gravel with
little clay. The sediment ranges in thickness from 25 feet

to greater than 50 feet.

The sand and gravel deposit at Site C is
overlain by artificial f£ill. The fill is composed of
construction refuse, fire brick, siag and railroaa ties
intermixed with sand and gravel. Clean fill including
construction rubble, broken concrete and soil continues to be
placed west of Site C. 1In 1981, the Site C fill, as reported
in the February 1982 STS report, ranged in thickness from 14

to 25 feet,

MN-COMP 0044295
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82-44,
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Based on the soil borings, a geologic cross
section of the Site C area has been constructed. The
location of the cross section is presented in Figure 4.1 and
the cross section is presented in Figure 4.2. The cross
section indicates a maximum fill thickness in excess of 60

feet.

4.2 HYDROGEOLOGY

Groundwater is encountered in the
unconsolidated sand and gravel at an approximate elevation of
690 feet AMSL. Well construction details and groundwater
elevations are summarized in Table 4.1. Well Locations are

presented on Figure 4.1 and the Site Plan.

Groundwater elevations measured by CRA are
presented on Figure 4.1 and indicate that groundwater flows

towards the Mississippi River in a northwesterly direction.

The-groundwater elevation at well B4 is
considered anomalous. The well casing has been broken at
depth permitting infiltration through the casing. The broken
parts will not fit back-together indicating possible
horizontal displacement. Well B2 nas an obstruction in the
well. The obstruction prohibits access to the water level by

water measuring instruments.

MN-COMP 0044298
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QD

VISOUBSY ¥ SUBACHYOOLEIN

EER

Installed

Well Date Installed By

B1 12/31/81 STS

B2 11/18/81 8TS

B3 11/17/81 STS

B4 11/19/81 8TS

BS 11/30/82 STS
Notes:

* Resurveyed by CRA (2/16/88)
**  QObstruction in well at 23.5°
*** Anomolous, see text, Section

TABLE 4.1

WELL CONSTRUCTION DETAILS AND GROUNDWATER ELEVATIONS

Water Level

Approiximate Ground Top ot Casing Mid Screen Elevations

Material Depth (ft. bgs) Elevation (ft. AMSL) Elevation (ft. AMSL) Elevation (ft. aMSL) (3/24/88)
2" pvC 57.7 736.3 739.32% 683.6 688.24

2" PVC 98.7 770.0 773.17~* 676.3 NAX*

2" pVC 24.5 702.0 704,67 682.5 688,50

2" pvC 92.5 768.5 769.50* 681.0 714.05%*=
2" pvC 25.4 702.1 703.81 681.7 68Y.61

below top of casing
MN-COMmP 0044301



Groundwater is also enéountered in the st.
Peter Sandstone. The St. Peter aquifer is hydraulically
connected to the overburden. The St. Peter aquifer has an
average hydraulic conductivity of.2.3 x 1073 ft/s and a
transmissivity ranging from 18,000 to 45,000 gallons/day/fOOt
(Walton and others, 1981)*. 1In the vicinity of the Site, the
St. Peter is expected to discharge to the river and upward
vertical gradients are expected to exist. Agueous transport
of any constituents in groundwater will be towards the

river.

4.2.1 Site Hydraulic Conductivity

Grain size distribution curves are presented
in the 1982 STS report. The grain size distribution can be
used to estimate the permeability of the unconsoiidated sand
and gravel using Hazen's equation. Hazen's equation is an
empirical formula that estimates permeability based on grain
size distribution. Where:

2
10

K'= Ad
K is the permeability in cm/s,
A is an empirical coefficient equal to 1.0 and

d10 is the grain size (in mm) of the 10 percent retained.

MN-COMP 0044302

* Engineering Geology of the St. Paul Energy Park and
Vicinity, Minnesota Geology Survey, Reprint Series 44.
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Estimated hydraulic conductivity values are
presented in Table 4.2. The geometric mean hydraulic
conductivity is 2 x 10-2 cm/sec. This is a relatively
high hydraulic conductivity consistent with the sand and

gravel soils.

Groundwater velocity can be estimated us ing
the equation:

v = Ki
n

where: v is the average groundwater linear velocity,

K is the hydraulic conductivity, (2 x107% cm/sec)
i is the hydraulic gradient (0.002) and

n is the porosity (0.3).

The assumed porosity is 0.3, which is common
for this type of sediment. The average hydrauliic gradient is
0.002, based on groundwater elevations measured by CRA and

presented on Figure 4.1.

By use of the apbove parameters, the average

linear groundwater velocity is estimated to be 1.3 x 10—4
cm/sec, or 0.4 ft/day. 1In the approximately 40 years since
materials have been deposited here, groundwater would have
moved approximately one mile. The Mississippl River is
within 200 feet of the present limit of fill, but was
approixmately 800 feet away in 1945, 1In either case,
groundwater from beneath Site C 1is entering the Mississivoi

MN-COMP 0044303

River.
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Borehole

BH1

BH2

BH?2

BH2

BH3

BHS

TABLE 4.2

HAZEN'S PERMEABILITY

.5

Depth (ft. bgs) d]
39.5 - 41
19.5 - 21
29.5 - 31
34.5 - 36
19.5 - 21
10 11

0.08

Average

K (cm/sec)

6 X 1073

6 x 10 2

9 x 1072

MN-COMP 0044304
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4.2.2 Hydrology

Another factor in groundwater flow is the
influence of the Mississippi River, which fluctuates
seasonally. Upstream from the Site is‘Lock and Dam No. 1.
Lock and Dam No. 1 is used for waterway traffic and not for

flobd control.

According to the U.S. Army Corps of
Engineers, which operates the dam, the tail stream elevation

ranges from 691 to 687 feet AMSL.

The tail stream flooding freguency at Lock
and Dam No. 1 was investigated, since the Site is located on
a flood plain. The frequency and tail stream elevation

provided by the Corps of Engineers are:

Frequency Elevations (ft. AMSL)
10 years 707
50 years : 714
100 years 717
500 years 724

Based on ground level elevations, it should
be expected that wells B3 and BS wougd be submerged on an
average frequency of once every ten years. Submergence could
have a very significant effect on groundwater quality

measured in these wells.

MN-Comp 0044305
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The tail stream elevation during the flood

that occurred during April of 1965 was 719.02.

4.3 GROUNDWATER QUALITY

Groundwater samples were collected from the
on—site‘monitoring wells on March 3, 1982, and December’l,
1982 by representatives from Ford's Stationary Source
Environmental Control Office (SSECO). The results of this
monitoring conducted by Ford are presented in the reports
titled "Twin Cities Assembly Facility Groundwater Monitoring
Wells Survey" and dated March 3, 1982 and December 1, 1Y82.
The tables from these reports that summarigze the monitoring
data are provided for reference in Appendix C (for March
1982) and Appendix D (for December 1982). The samples were
analyzed for USEPA Volatile Priority Pollutants, xylenes,
methyl ethyl ketone, methyl isobutyl ketone, pH, specific
conductivity and dissolved heavy metals (cd, Cr, Pb, Cu, Ni,

Zn) .

Dissolved metals concentrations were low and
within the range of typical groundwater concentrations*.

Three VOC parameters, 1,2-Dichloroethylene, Trichloroethylene

* Handbook on the Toxicology of Metals Vo1l.2 Friberg,
Nordberg and Vouk, Elseview Science Publishers, 1986.

MN-COMP 0044306
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and Toluene, were reported at low concentrations at three of
the monitoring wells in place in March 1982. Total VOC at

any individual location was less than 25 ug/L.

The same parameter list was monitored in
December 1982. Dissolved metals were agalin typical of
natural groundwater concentrations*. The concentration of
1,2-Dichloroethylene increased slightly in monitoring well
B2, but the total VOC remained below 25 ug/L. Two additional
VOC parameters, chlorobenzene and xylene, were reported at

trace concentrations.

As expected, no measurable impact was defined
upstream and downstream in the Mississippi River monitoring
conducted by SSECO on December 1, 1982. Three VOC reported
downstream of the Ford plant at trace concentrations were
also reported at equal or higher concentrations upstream from

the property.

* Handbook on the Toxicology of Metals Vo.1.2 Friberg,
Nordberg and Vouk, Elseview Science Publishers, 1986.

MN-COMP 0044306.01
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FIELD ACTIVITIES

5.1 TEST PITS

On December 4, 1987, CRA and its
subcontractor mobilized a rubber tired backhoe at Site C
along the river. An attempt was made to gain access to the
low land areas south of the trailer storage pad. Several
attempts were made to reach the pbluff, but on each attempt
the backhoe got stuck. One test pit (TP1), shown on the Site
Plan, was successfully completed. WNo evidence of past
disposal (i.e. visual or odor) was noted at this test pit

location.

On January 19, 1988, a second attempt was
made to access this area. A track mounted backhoe was used
this time and mobility was not as aifficult due to trozen
conditions. A total of 10 test pits were excavated to an

approximate depth ot nine feet below ground surface.

The individual test pit logs are presented in
Appendix E. The test pit locations are presented on the Site

Plan.

Physical evidence of waste presence (i.e.
odor or visual) was noted only at test pits TP3 and TPS§.

Test pit TP3 exibited soil with a gray/black color having a

MN-COMP 0044307'
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paint like odor and test pit TP8 showea visual evidence of
the same gray/black color as TP3, but without the odor. No
evidence or waste presence was noted at the other test pits.
The steep side slopes and 30 foot thickness of rubble fill
over the pre-1965 materials prevented collection of a

B SN

samples.

Table 5.1 provides a summary of the
analytical results of detected parameters for leachate
analysis from test pits TP3 ana TP8. A copy of the
laboratory report of analysis is presented in Appendix F.
Leachate analysis of the sample from test pit TE3 was
conducted by Toxicity Characteristic Leachate Procedure
(TCLP). The leachate for sample TP8 was obtained by the

Extraction Procedure (EP) Toxicity Leachate Method.

The sample from TP 3 was colliected from a sand
seam that exhibited a strong paint waste iike odor. The
strong paint waste like odor suggests migration from the
adjacent fill material. The flash point of a soil sample
collected from TP3 was reported to be 140°F#. The flash point
for determining ignitability defined by RCRA regulations of
less than 140°F does not apply since the waste 1s not a

liquid.

MN-COMP 0044308
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TABLE 5.1

SUMMARY OF DETECTED INORGANIC PARAMETERS
AND SAMPLE CHARACTERISTICS

Arsenic (ug/L)
Barium (mg/L)

Cadmium (mg/L)
Copper (mg/L)

Lead (mg/L)

Zinc (mg/L)

Flash Point (°F)
Sulfide, Reactive (mg/kg)

PH

Notes:

NA Not Applicable

ND - Not Detected

* - State of Michigan Leachate Cr

** - TP-3 sample analyzed using TC
- was analyzed using EP Toxicit

EPA/Minnesota
EP Toxicity Test Pit 3
Leachate Criteria (TP3) **
5,000 ' 10
100 1.5
1.0 ND
100%* 0.02
5.0 0.3
500% 0.92
NA 140
NA ND
NA 7.6
iteria only &Z?%”gg

LP whereas the TP-8 sample
y Leachate Procedure

Test Pit 8

(TP8) **
ND

0.2
ND
ND
ND

0.03

>200

61

MN-COMP 0044309



A sample from TP8 was leached and analyzed
for the EP Toxicity metals. All results were well within
criteria values as indicated on Tablie 5.1. Thus, the
material would not be considered a hazardous waste under

USEPA or MPCA nazardous waste regulations.

Organic results reported above detection
methods in the sample leachate for TP3 are presented on Table
5.2. The sample from Test Pit 3 was extracted by the TCLP
method? The sample from Test Pit 8 was analyzea for total
VOC and all results were reported as below method detection

limits. Therefore, no results are tabulated.

5.2 SITE SURVEY

On February 16, 1988, a stadia survey was
completed of the Site C area to reelevaluate three wells
which were eXtended vertically during the expansion of the
trailer storage area. Table 4.1 shows the new elevations for
these three wells (B1, B2 and B4) as well as the oid
elevations for wells B3 and B5 which were not extended and,

for the purpose of the survey, assumed to be correct.

A base line was surveyed from existing
buildings along Mississippi River Boulevard through the

trailer storage area. Measurements were taken both north and

MN-COMP 0044319
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TABLE 5.2

SUMMARY OF DETECTED ORGANIC PARAMETERS (ug/L)

Test Pit 3
(TP3) *
Toluene ' 180
Ethyl Benzene 85
M-Xylene 2,600
0O & P Xylene 3,700

Notes:

* - TP3 sample was analyzed using TCLP




south of this line to plot the present edge of the fill area.
The surveyed edge of fill is presented on the Site Plan

(enclosed) and Figure 4.1.

Due to the large amount of snow that had been
piled along the top of the fill and the high seasonal
snowfall, it was not possible to survey the low land areas
and the test pit locations, or to accurately locate the top

of the fill area.

7. ﬁ'// are f;ﬂwf‘*’"{
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6.0 SUMMARY

File review indicates that two small waste
deposits identified as Sites A and B were excavated during
plant expansions in 1966 and 1962 respectively and moved to
the river bluff fill area (Site C). Appendix A presents a
1982 Ford letter to MPCA found dufing the file review, that
includes a figure that indicates the approximate locations of
these sites. This report has dealt primarily with Site C due
to the relocation of the material from Sites A and B to

Site C.

As indicated on the Site Plan (enclosed),
original base grade elevations under the fill pile were on
the order of 710 to 720 ft. AMSL. Presently, the maximum
elevation of the fill area is over 770 feet AMSL indicating
that there is up to 60 feet of fill material present. Near
the steam plant access road, paint sludges/waste are present
in the lower half of the fill érea. Small areas of exposed
paint sludges/wastes on the steep bahk suygygest that the paint

sludges/wastes are on the order of 25 feet thick.

A foot print of the area containing paint
sludges/wastes can be composited from the 1958 ana 1962
limits of fill. Assuming that there is 25 feet of waste ana

related fill over this area, there is a volume of

MN-COMP 0044313
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approximately 30,000 cubic yvards of waste material believea
to be non-hazardous industrial waste based on the analyses

conducted.

The paint siudges/wastes are buried beneath
approximately 30 feet of rubble fill including large blocks
of reinforced concrete. Exposing the paint sludges/wastes
and related material would require removal of a concrete
parking lot and excavation éf approximately 50,000 cubic
vards of fill. Any such excavation would be difficult and
costly due to the limited access to the Site, the need to use
remote temporary fill storage, the numerous oversize pleces
of concrete in the material and aisruption to'plant

operations.

Existing 8 inch concrete pavment covers most
of the waste fill and limits infiltration through this
material. The low concentration of VOC in groundwater under
the Site is not expected to produce a measurable effect in

the Mississippi River.

MIN-COMP 004431
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All of which is respectfully submitted,

CONESTOGA-ROVERS & ASSOCIATES

Vo Moo

Alan Van Norman, P. Eng.

SW&%@D

Donald H. Haycock, P. Eng.

MN-COMP 0044315
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APPENDIX A

LOCATION OF SITES A AND B

(From Ford Letter to MPCA Dated October 6, 1982)
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r ‘ Circ: VHS/ABMM/JISA/HMS
JINT/KEM/EDC/TJG

bec: D. Cloutier
P. Lewandowski

A Twilley :

Ford Motor Company
Environmental and Safaty
Enginesring Staff

One Parkiane Bovievard
Dearborn, Michigan 48126

October 6, 1982

Mr. Douglas N. Day

Minnesota Pollution Control Agency
Re?u1atory Compliance Section
Soiid and Hazardous Waste Division
1935 West County Road B2
Roseville, MN 55113

Subject: @WFACIRIRS Astamdly Plant
T

spotal Sites
Dear Mr, Day:

This letter is in response to your letter of August 19, 1982 and
confirms our agreements reached during our meeting of September 23, 1982.

The two o1d disposal sites located near the main assembly building
are shown on the attached map and are labeled "A" and "B" for clarification
and subsequent refarence. Site "A" was located at the southern end of
an old test track located east of the assembly buflding. This site was
excavated 1n 1966 and our fnspection of the site during our meeting
confirmed that approximately 15-20 feet of earth has been removed to
bring the parking lot Tevel (now covering the area) down to the assembly
plant grade. This was visibly apparent due to the remaining section
of higher level test track area. In view of this, you agreed that no
further soil boring in this area would be required.

To the best of our knowledge S1te "B” was located approximately
800 feet south and east of the 01d main assembly plant building. This
location was noted on an old photograph, however, plant personnel have
difficulty belfeving the site was so distant from the assembly operations.
The area 1s presently used as a railroad yard. In an attempt to better
define the exact location of the site, old aerial photographs have been
obtained and will be examined to try and pinpoint the site. Following
our review we will meet with you to discuss our findings and the need
for soil borings in this area. :

With respect to the disposal site located near the steam plant

(Site "C"), we agreed to postpone any decision regarding the installation
of an upgradient well until the additional work described below is

MN-COMP 0044317



Mr. Douglas N. Day ;
Twin Cities Waste visposal Sites -2- October 6, 1982

completed, This was based on the questionable value of a well at
Location B6 (Former attempted boring location) and difficulty in boring
into the St. Peter formation.

Ford agreed to install an additional monitoring well near old
Boring B5, off plant property and within the City Park confines. The
approximate location of the well s shown on the attached sketch of the
disposal site, The well will be placed 10 feet into the water table and
screened over the entire 10 feet. The well will be constructed of
2" PVC pipe as was used for the previously installed wells. Soi] samples
will be obtained during the boring.

Following the new well installation and development, all of the
wells at the site will be re-surveyed to re-establish the casing top
elevations. The wells will be measured for static water elevations and
Mississippi River water elevations also obtained to determine its influence
on the water table elevations. The wells, as well as the river, will be
resampled and analyzed for dissolved heavy metals and volatile priority
pollutants to obtain additional data on water quality.

Following this resampling and analyses we will meet with you to
discuss further the need for additfonal investigation of this site and
the necessity to fnstall an upgradient well.

Our present schedule for this additional ‘work is dependent upon
obtaining your approval of the proposed location of the new well,
Funding s being approved and we antfcipate installing the well within
two weeks of obtaining your concurrence with the well Tocation. Samplings
will be performed within two weeks of well completion and surveying and

@ report of our findings will be transmitted within four weeks of the
sampling.

In addition, during the meeting, you agreed that Ford could remove
some of the visible debris from the disposal site “C" in order to
improve the appearance of the area. Any materials removed would be
handled and disposed of in accordance with applicable regulations.

Kindly let me know as soon as possible of your decision regarding
the well Tocation. We would like to complete the sampling prior to the
anticipated inclement weather your area is well noted for. If you have
any questions please call me at 313/322-8852.

Very truly yours,

g (W

. M. Refnke, Manager

urvey and Evaluation

tationary Source Environmental
Control Office

Attachment i
cc: R. M. Majors MN-COMP 0044318
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STATIC WATER LEVEL DATA FOR [-5.82

wEll NO WATER LEVEL
8- 68862
8-2 §88.11 ~
B-3 688 65
-4 98.53

LROPLPOSE D NMNEW Vst

SCALE IN FEET
L] 80 100 130 200 280

SOIL SORING
- GROUND SURFACE CONTOUR
- -~ WATER BURFACE COXTOUR
SOIL BORING AND MONITORING
WELL INSTALLATION

SROUND WATER CONTOUR MAP
FORO MOTOR COMPANY

TWIN CITIES AISEMBLY PLANT
OATE: 1-22-82

STS JOB NO. 2778
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APPENDIX B

SOIL BORING LOGS
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, LOG OF BORING NO. B-1
OWNER ARCHITECT-ENGINEER
Ford Motor Company
SITE . PROJECT NAME
Twin Cities Assembly Plant Ford Hydrogeologic Study
- UNCONFINED COMPRESSIVE STRENGTH TONS/FT.’
. O
w [ Eo 1 2 3 4 5
5 loiz|2 F MATERIAL : ! * ! t f
o 12|50 DESCARIFTION O k| puastic WATER LQuiD
% || Z e G | LMIT %  CONTENT % LMIT %
B2 |2 |w el £g | X-——— - o - - - - A
a8 z E 29 3 STANDARD “N“ PENETRATION (BLOWS/FT)
wnac
“ SURFACE ELEVATION™3 729,52 o 20 3®0 PR
1 Iss - - ) 42
2 lss| | 3l .
=——13 Iss Rl 7
\\
[ %)
LSS 12
iG.U ‘ o - .
———5 [SS|ijf |Fill3 sand, gravel, silt, Decorah ® 13
I shale and clay, with fragments of
slag, glass, firebrick, etc. - '
moist
- - |
6 Iss “ @<
P an \
7 ksl 250
2570 S
8 S|l River deposits
Thinly interbedded grayish brown
sandy silts and very fine sands -
(SM-ML) - moist ‘
- MN-COMP 0044325
SU.U ‘ i
9 IS |l (%)
Continued
WATER LEVEL OBSERVATIONS BORING STARTED 12/28/81
wi| 42.0' W.D. SOIL TESTING SERVICES [BORING COMPLETED 12/31/81
Wi, BCR. | ACR. OF MINNESOTA, INC. RIG_CME-45 FOREMAN __RM
WL 2408 ANNAPOLIS LANE DRAWN DW APPROVED RJK
MINNEAPOLIS, MINN. 55441
JOB # 92776  |sueer 1 of 2
The stratification fines represent the approximate boundary

e ~- mms tha trancitinn mav ha aradual.




[

"LOG OF BORING NO. B-1

-JOWNER

Ford Motor Company

ARCHITECT-ENGINEER

SITE

Twin Citles Assembly Plant

PROJECT NAME
Ford Hydrogeologic Study

UNCONFINED COMPRESSIVE STRENGTA TONS /7T
. O -
2wl : go LI SO S S
puid i - H 1
g 2 g olx DESCRIPT{ON OF MATERIAL Pan PLASTIC WATER LIQUID
w3 |ulE : S5 | UMIT %  CONTENT % LMIT %
&5 Q—J. wi dg | X ““““““ .—— _____ A
o |21 |28 Z~ | STANDARD “N" PENETRATION (BLOWS/FT)
. S e el - - -
2alo @ SURFACE ELEVATION =} T T |
q_lsslilil River deposits. : ] ® |55
Thinly interbedded grayish brown /o
sandy silts and very fine sands -
(5M-ML) - moist .
LW , Vi
10 |SS Light brown very fine sand with ®_ 30
little gravel, little silt - (SM) :
; N
Pa— | Grayish brown fine to coarse sand \
= | and gravel with little silt - q
i” 33 (GM-SM) - moist to wet | © 6k
. - £
Light brown gravel, little sand, /
L) n little silt - (GM) - saturated 8/3:,
12 |ss il : ’ i
—— Light brown very fine sand, somé /
PAKA siit, little gravel - (SM) - sat. ‘
s (LR 31101 s (W) - s ®| 27
End of boring at 51.0 feet.
2'' PVC well installed
MN-COMP 0044323
WATER LEVEL OBSERVATIONS BORING STARTED 12/28/81
wi, 42.0' W.D. SOIL TESTING SERVICES BORING COMPLETED 12/31/81
w.L. BCA. | ACA. OF MINNESOTA, INC. aiG  CME-45 - [roreman RM
WL, 2405 ANNAPOLIS LANE DRAWN DVW APPROVED RJK
MINNEAPOLIS, MINN. 55441
JoB # 92776 |SHEET 2 of 2
The stratification lines represent the apprgximai\_teJ b?undary




a |- | LOG OF BORING NO. 2

AN OWNER ARCHITECT-ENGINEER
Ford Motor Company :
W |SITE } A PROJECT NAME
Twin Cities Assembly Plant , Ford Hydrogeologic Study
- : UNCONFINED COMPRESSIVE STRENGTH TONS/FT?
~ : ol
> | 14lE So 2 3 & s
S gl& oz DESCRIPTION OF MATERIAL zk PLASTIC = WATER ' LIQUID

T2 | |3 |y O | UMIT %  CONTENT % LIMIT %
a Ez g |nlEl £ | X= == - — & - —— - A
. 8w |2 E 219 Z STANDARD “H" PENETRATION {BLOWS /FT.)
R o -
)
’;%f Boulders, cobble and concrete block N
- ‘ from 0'-6.0"
N — Removed wlth backhoe A

i /
1 lss U— Fill, dark brown gravel, slag, ® 20
P sand and clay , moist : :
— sl ®_20

wid

SS

uh
e
AV ]
| -

Dark brown fine to ccarse sand,
trace silt - (SP), moist i

[4IN 4] ‘ ' /

N/

; 4 lss|ililll Light brown, very fine to medium ; & Uuo

; sand, trace silt - (SP), wet /
Eﬁ! 250~ J.]. Light brown fine to coarse sand /.’,‘

) 5 |Iss with some gravel, trace silt - : ®
g (SW-SP), wet to saturated
g — MN-COMP 0044324 |

6 _|sS , Q|37
g Continued
WATER LEVEL OBSERVATIONS BORING STARTED - 11/18/81
we i 29.5' W.S. SOIL TESTING SERVICES |BoRiNG compLeTED _ 11/18/81
: Wi, B.C.A. 1 A.C.R. OF MINNESOTA, INC. aic CME-U45 FOREMAN RM
Wi, ' 2405 ANNAPOLIS LANE DRAWN DW APPROVED _RJK

) : MINNEAPOLIS, MINN, 55441
| JoB # 92776 |sueer 1 of 2
’ The cteatificatinn fines reoresent the approximate bqundary




LOG OF BORING NO. ,

OWNER

ARCHITECT- ENG!NEER
Ford Motor Company
SITE : . PROJECT NAME
Twin Cities Assembly Plant | Ford Hydrogeologtc Study
UNCONFINED COMPRESSIVE STRENGIH TONS/FT.
: O
2 | 14l sl 1 2 3 4 05
- - ] T
g Cz> g olx DESCRIPTION OF MATERIAL zE PLASTIC ! WA'TER LIQuID
2 | w |3 |yS G | LIMIT %  CONTENT % LIMIT %
@ | & |wlEl £3 X = == = = & ——— - A
o |2 |g gé 5 STANDARD “N" PENETRATION (BLOWS/FT)
< :
mrali " SURFACE ELEVATION o e e
s ®|37
(SW-5SP) \
350 \\
7 IS S 2
Brown, fine to coarse sand with
little gravel, extremely dense -
(SW), saturated
070
L)
End of boring at Lk.5 feet.
2 " PVC well installed
- .
: N-COMmP 0044325
i
WATER LEVEL OBSERVATIONS BORING STARTED . 11/18/81
WL|  29.5' W.S. . SOIL TESTING SERVICES [BomiN comeierep 11/18/81
Wi BCR. | AC.R. OF MINNESOTA, INC. pig CME-45 FOREMAN __ RM
WL 2405 ANNAPOLIS LANE pDRAWN  DW APPROVED RJK
MINNEAPOLIS, MINN. 55441
JOB # 92776 SHEET 2 of 2

e men il

The stratmcanon lines represent the approximate boundary

simnn and tha trancition mav be aradual.



LOG OF BORING NO. 3

OWNER

ARCHITECT-ENGINEER
Ford Motor Company :
SITE PROJECT NAME
Twin Cities Assembly Plant Ford Hydrogeologic Study
UNCONFINED COMPRESSIVE STRENGTH TONS/FT.?
. O
e ) [ N N S N
g ¢ H L
e 21% ol DESCRIPTION OF MATERIAL >E | piastic | waTem LIGUID
< |y & |wjw S5 | LMIT % CONTENT % LIMIT %
ol | & |y l2l3 =B | X - — — = e — — — — — A
13 = sio z- gt
om | 2 E 2|2 5 STANDARD “N" PENETRATION (BLOWS/FT)
9] « ]
SURFACE ELEVATION} 241 g9 0 . 20 3®0 %0 0
1_Iss ® 3
Dark brown very fine sand, trace to ’
some siit, trace to some organic - .
2 s L (SM-0L), moist &3
. |
5 {1 R4
Light brown, very fine sand, trace \
4 ks ﬂ sitt - (SP), moist = Ay
OS] \
REN P
5 ks |l ©21
Brown fine to medium sand, trace to
little gravel - trace silt ~ (SP)—
molst to wet -’
15.0 \
I | g
- PBS i Brown medium to coarse sand, with 23
some gravel, trace silt'- shell
fragments - (SW) - saturated
1.0
— ~ © 28
— Gray fine to coarse sand, trace
silt, some gravel and cobble -~
(SW) - saturated
250
{End of boring ai 24.5 ft.
2" PVC well installed
MN-COMP 0044326
§

WATER LEVEL OBSERVATIONS

. BORING STARTED 11/17/8
Wil 14.0' V.0, SOIL TESTING SERVICES {SchNs_covieved 11/17/8;
Vit B.CR. | AC.R. OF MINNESOTA, INC. rigCHE-35 FOREMAN oy |
Cou 2405 ANNAPOLIS LANE DRAWN DW 1APPROVED RJK
1Y MINNEAPOLIS, MINN. 55441

et <0B # 92776  |SHEET | of 1

The stratificatior bnss ronra

sant the zpproximate boundary
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LOG OF BORING NO. 4

Twin Cities Assembly Plant

OWNER ARCHITECT-ENGINEER
ford Motor Company
SITE PROJECT NAME

Ford Hydrogeologic Study

UNCONFINED COMPRESSIVE STRENGTH TONS/FT.?
. ¥
o wle So I S S SR
S |21%olx DESCRIPTION OF MATERIAL >t | euastic WATER & LIQUID
T2 | w | wlS &> | umiT % CONTENT % LIMIT %
&,é 5 w 213 Ea XK e = — = @ — — — — — D
ow | Z ?_ 3%’, Z STANDARD "N PENETRATION (BLOWS/FT)
wn
@ SURFAGE ELEVATION™3 705.47" 5 20 % o 5%
| Brown clay with some very fine * al 2 '
” T 155 Ull.:| Brown very fine sand, trace silt (I
(sP) ‘
Fli] Lenses of black organic silt (OL) ~ \ ’
2 |SS|jliijmoist ' ‘ D 11 ¢
J Black fill - fine to medium sand \
"] ti: | with raveland slag, moist
3 Iss {lilL I & R lis
\\
i |ss il @ b
5 ISS m Kl 28
.U i . \
¢ Iss &m Brown fine to coarse sand with D 52
some gravel, trace silt - (sw-SP) -
wet to saturated
290 .' //
7 _Iss #‘l il ® b
— MN-COMP 0044327 RN
{1
8 ISS |
o End of boring at 29.5 ft.
2t PVC well installed he
*sand (CL)- moist
WATER LEVEL OBSERVATIONS BORING STARTED 11/19/81
]
wL ] 19.5' W.S. SOIL TESTING SERVICES  |BoRiNG compLETED 11719781
wW.L. B8.C.R. ‘ A.C.R. OF MINNESOTA, INC. RIG_CME-L45 FOREMAN RM
"y 2405 ANNAPOLIS LANE pRAWN DW appROVED  RJK
MINNEAPOLIS, MINN. 55441
JoB # 92776 |sHeer 1 of 1

The stratification lines r

epresent the approximate boundary

hatween soil tvpes and the transition may be gradual.

&3



g LOG OF BORING NO. 5
. OWNER ARCHITECT-ENGINEER
g Ford Motor Company
i SITE \ PROJECT NAME
Twin Cities Assembly Plant Ford Hydrogeologic Study _
UNCONFINED COMPRESSIVE STRENGTH TONS/FT.7
z | |yl o 12 3 4 s
8 2 g alx DESCRIPTION OF MATERIAL P PLASTIC | WATER | LU
g =< y o jwju oz LIMIT %  CONTENT % LIMIT %
£ Q—&l o ﬁfs ] A — = — = e — A
wa s | ¥I50 z- -
ow |2 S |=|w 5 STANDARD “N" PENETRATION (BLOWS/FT)
g T @ SURFACE ELEVATIONT} 701 5t 0 20 S0 4 5o
Dark brown topsoil, organic silt ®/18
1 _|SS with some coarse sand and gravel - # N
g Brown medium to coarse sand, trace \
. ] silt, some gravel - (SP)- moist N 1
. —— \
.U X
3 Iss U. Gravel ar;d co!zg;;:, some fine sand, ® Lo
trace silt = moist .
Dark brown very fine sand, trace to .
b 1SS Vittle sile - (SM-SP) - moist % 20
Dark brown sTTt with trace to Tittle
10.0 it very fine sand, horizontal seams and
15 ks lenses of black silt = ((ML) - moist ®
Gray very fige‘z to,ﬁ:ne ggdgnyith ‘ L
r o e 5i - -
\§OE§EN$ 0[’)6&, molst / \\
Black fine sand with some silt (SM) -
NStrong Solvent Odor - wet to sat, _/ ~
15.0 i Gray gravel and cobble, little sand \
-a 6 1SS and 1itt]e clay - (GC) - saturated ‘
: Light brown gravel and cobble,
. trace sand and trace clay (GW-GC) -
.‘a - saturated - :
7 ISS
20°0
o End of boring at 19.5 feet.
a Borfng grouted from bottom to
; ground surface.
‘ *(OL-GM)
‘ MN-COMP 0044328
: __WATER LEVEL OBSERVATIONS , BORING STARTED 11-20-81
' A 14.0' W.D, SOIL TESTING SERVICES BORING COMPLETED 11-20-81
J w.L. B.CA. | ACA. OF MINNESOTA, INC. RIGCME-45 FOREMAN RM
WL mz‘::::’%""ﬂ:::”;ﬂ DRAWN  DW APPROVED RJK
LIS, MINN. 55441
! JoB # 92776 |sueer 1 of 1
The stratification lines represent the approximate bgundary
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LOG OF BORING NO. 8-6

OWNER :
Ford Motor Company

ARCHITECT-ENGINEER

SITE ,
Twin Cities Assembly Plant

PROJECT NAME
Ford Hydrogeologic Study

UNCONFINED COMPRESSIVE STRENGTH TONS/FT.7
. O
2|l Sef__t 2 3 4 s
—— . 1
g g % o DESCRIPTION OF MATERIAL Py PLASTIC WA'TER uo’mo
T | w | S |wlE] Q> LIMIT %  CONTENT % LIMIT %
ol | & |y [2l3] @ | X——— — — — - ——— —— A
ow |2 E.: 28 3 STANDARD N PENETRATION (BLOWS/FT)
wiac
@ SURFACE ELEVATION™} 759.93" 0 20 38’0 Pr—
‘ 6
1 |ISS ®\
S \
0 \ .
2 Iss ) 21
4]
3 RB
100
Fill; rubble, cobble, gravel, sand
—1 and greenshale (Decorah) clay - ‘
moist
15.0
200
250 ‘ -
| Boulder (Limestone)
| White Sandstone
1 St. Peter Formation
0.0
MN-COMP 0044329
Continued
WATER LEVEL OBSERVATIONS BORING STARTED 11/18/81
W.L Dry SOIL TESTING SERVICES |BORING compLeveD 11/24/81
AN B.CR. l A.C.R. OF MINNESOTA, INC. rig CME-45 FOREMAN RM
WL \ 2405 ANNAPOLIS LANE DRAWN DW APPROVED . RJK
MINNEAPOLIS, MINN. 85441
' Jos # 92776 sHeer 1 of 2
Tha stratification lines represent the approximate boundary




LOG OF BORING NO. B-6
. OWNER ARCHITECT- ‘ENGINEER
- Ford Motor Company .
3 SITE PROJECT NAME
Twin Cities Assembly Plant Ford Hydrogeologic Study
UNCONFINED COMPRESSIVE STRENGTR TONS/FT.
o O
z | 1Yl 2o ! 2 3 4 3
9 21 alx DESCRIPTION OF MATERIAL B | puastic U WATER | uiQuip
T |w|euy S5 | tMIT %  CONTENT % LIMIT %
53 |2 |zl g | X————— - - ——— —— A
ow |2 $ 218 5 STANDARD “N" PENETRATION (BLOWIS/FT)
: o
3040 ? “1*| sURFACE ELEVATION =} ' 19 20 3®0 40 50
3 kB White Sandstone
St. Peter = Formation
35
End of boring at 34.8.feet.
Boring grouted from bottom to ground
surface
MN. ‘
COMP 0044339
WATER LEVEL OBSERVATIONS BORING STARTED 11/18/81
wi] Dry SOIL TESTING SERVICES |BORING COMPLETED 11/24/81
WL BCR. | AC.R. OF MINNESOTA, INC. i CME-45 FOREMAN _RM
WL 2405 ANNAPOLIS LANE DRAWN DW APPROVED RJK
MINNEAPOLIS, MINN. 55441
JoB #92776 sHeer 2 of 2
1 The stratmcation lines represent the approximate boundary

ek Al bumema? timm mav ha nradual.




APPENDIX C

MONITORING DATA FROM FORD REPORT

DATED MARCH 3, 1982

(PAGES 6, 8 AND 9)

MN-COMP 0044331



Twin Cities Assembly Plant _ &
Groundwater Analysis Summary

Dissolved Metals

Copper
Cadmiuym
Zinc
Nickel
Chromi um
Lead
pH
Specific Conductivity
Temperature
Organics
1,2 Dichloroethylene
Trich?oroethy?ene

Toluene

~

Table 1

r\‘\
~

Kell No.
bnits Bl B2
mg/1 0.02
mg/1 <0.01
g/ 1 0.04
mg/1 0.07 0.04
mg/1 <0.05  <0.05
mg/1 T <0.05
Units 7.01
Umhos /cm 585 1084
°F. 47 45

g/ <2 15
ug/1 4 5
ug/1 1 1

ST
/"//95; o

0.01

<O‘01 ), DOE
<(0.02

@ 0.05 Osil":

i /<<\
<0.05 " <0.05 .
<0.05 )

7.07

16566

45 46
<2 <? 0

L

<? <2 2 e
41‘ 1 2420

MN-COMP 0044332



Lead
Chromium
Nickel
Zinc
Cadmium
Copper

A1l values are the avera
Units are mg/l.

same sample.

B1
0.12
<.05
0.07
0.06
0.02
0.03

Table 3
Twin Cities Assembly Plant
Groundwater Monitoring Results
Dissolved Metals

March 3, 1982

0.04
0.04
<.01
0.02

B4
0.06
<.05

0.05

S 0.09

0.02
.01

ge of seven measyrements of the

MN-COMP 0044333



TABLE 4
Twin Cities Assembly Plant
Groundwater Monitoring Results
Yolatile Organics
March 3, 1982

| B1 B1 (Dup) B2  BZ {Dup) B3 B3 (Dup) B4 B4 (Dup)
1,2 Dichloroethylene - - 1317 - - - -

Trichloroethylene 4 3 5 5 - - - -
Toluene 1T 2 1 ] - - 1 1

DupHcate fleld blanks showed no detectable levels of volatile organics.

Well casing blanks showed ¢ PPB Toluene and 6 PPB methylene chloride, however
these are attributed to the laboratory atmosphere. \

Only detectable quantities are reported. ‘
MN-COMP 0044334



APPENDIX D

MONITORING DATA FROM FORD REPORT

DATED DECEMBER 1, 1982

(PAGES 5, 10, 11 AND 12)

MN-COMP 0044335



Groundwater Analysis Summary

Table 1

December 1, 1982

Hell River
Dissolved Metals ,,B} B7 B3 B4 BE Ryt 1 3l
[ N\ £ i
ggglg?gm mg/ 1 %0.005° <0.005 <0.005 0,005 <0.005 <0.005 <0.005 <0.005
| mg/1 0.003  0.003 0.003 0,005 <0.001 <Q.00] 0.001 0.00%
Zinc AN
! mg/1 <0.05 ¢0.05 <0.0§ 087 <€0.05 «0.08 <0.08 «b.o0p
Nickel mg/1 0.06 <0.02 <0.02 <0.02 <0.02 <0.02 <0 0p o s
Chromium mg/ 1 <0.05  <0.05  <0.05 «0.05 <0.05 <0.05 <0.05 <0.05 o2
Lead mg/ 1 0.005 0.005 0.004 0.006 0.003 <0.002 <0.002 <0,002 o0z
pH Units 7.1 8.6 9.0 8.2 8.4 8.5 8.6
specific Conductivity  yy oo/ gd5 1210 1260 1580 947 377 380
Temperature Of, 47 5 52 53 51 34 33
Yolatile Organics Detected 1 _
1,2-Dichloroethylene 1g/1 ND 2.0 «2 6.7 ND ND HD MD
Benzene xg/1 <1 <1 <1 <1 <1 <1 <1 <l
Toluene Ag/1 2.1 < <1 < <1 3 <1 <1
Chlorobenzene - g/ MD n < <1 ND HD ND HD
Xylene(3 isome ug/1 <1 <1 <1 <1 <1 <1 <1 <1

Note 1:

R1--Mississy
R2--Mississi

R3--Mississippi River in park ap

rs)

ppi River upstream of Ford Power Plant.
ern property boundary.

ppi River near south

prox. 200 yds. south of Ford property.

MN-COmP 0044336



Dissolved Metals

Copper
Cadmium
Zinc
Nickel
Chromium
Lead

pH

Specific Conductivity
Temperature

Yolatile Organics

1,2-Dchloroethylene
Benzene

Toluene
Chlorobenzene

Xylene

Twin Cities As
River Sampling Results
December 1, 1982

Units

mg/1 -
mg/1
mg71
mg/ 1
mg/1
mg/1

units
umhos/cm
OF.

AIg/ 1
g/
g/l
g/l
g/

- e £

River
Upstream
of Power
Plant

<0.05
<0.001
<0.05
<0.02
<0.05%
<0.002

8.5
377
34

HD
{1
3.0
ND

<1

............

sembly Plant

River
Dovnstream
on fFord

Prﬂgertg

<(.05
0.001
<0.05
<0.02
<0.05
<0.002

8.6
380
33

ND
<1
<1
ND
(1

River
Dovinstream

in Park

<0.05
<0.05

<0.05
<0.002

ND
<1

ND
<1

MN-COMP 0044337

o]t



Table 5

Twin Cities Assembly Plant
Groundwater Analysis Summary

Dissolved Metals Results /Qw vl
Dissclved Metals Untts Bl B2 B3 B4 85
3 S OE oL ol catl e / Erin . fk,//; o
Cadmium mg/ 1 e 0.003 - 6.003 0;003 0,005, €0.001< 0+ Frieefine oy
Ztne mg/l L, <0.05 <005 <0.05 0.06 ¢0.05 |
e O oL FIa o) Lod
Nickel mg/ ] .,. 0.06 <{).0!2 £ 0.02 <0.02 <0.02
pEE 077 Lo AP oo
Chromi um mg/1 ... €0.05  £0.05 <0.05 <0.05 ¢0.05
Lead mg/ 1 . <0.005 0.005 0.00 0.006 0.003
g ol P T P , e
pH Untts 7.1 8.6 3.0 8.2 8.4
Spectfic Conductivity lmhos /cm 982 1210 1260 1580 34?2 .
I Ay to6d ! bty /e ‘
Temperature OF, 47 51 52 53 51
7
MN-COMP 0044338 o Jidecfio Lok 4 p0s
e - 2%

Co Z/wﬁ@w V/('} Sty Lo

M«Q’(x 2078 ///\jg/{/ }‘}(jwﬁ/



Table 6

Twin Cities Assembly Plant O A
Groundwater Analysis Summary x
Volatile Organic Results

Units Bl Dwlieate 22 Bz B3 53 s B4 BS  BS
1,2-Dichloroethylene  ug/1  ND D213 226 N 2 81 53 N m
Benzene ug/l o <1 <1 <1 <1 <1 <1 421 <1 <1<1 21
Toluene M/l 19 22 (L1 <A <1 16) 06 0. 06 05 o e
Chlorobenzene ug/1 W N M OND <l ol S RD KD et e
Xylene {3 isomers) Hg/1 <1 <1 <1 <1 <1 <1 <1 <l <1 <l

o M% wwid
X \t’(?‘} e o
e DAY

{1 s o smal il
MN-COMP 0044339



APPENDIX E

TEST PIT LOGS

MN-COMP 0044340



TEST IT L G
PROJECT NAME: PRELIMINARY ASSESSMENT OF HOLE DESIGNATION: TP1-87
WASTE DISPOSAL AREAS '
PROJECT NO.: 2191 DATE COMPLETED: 12/4/87
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHOE -
CAT 211 LC
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT
DEPTH ELEVATION
ft BG STRATIGRAPHY DESCRIPTION & REMARKS ft AMSL DIAGRAM
0

(SP) SAND, fine to medium grained,
trace silt, trace gravel, dry.

Occasional seams of sandy silt (ML)

10
11
12

13 .

End of Test Pit at 9.0' BGS

Hole backfilled

MN-COMP 0044341




- EBEST P

PROJECT NAME: PRELIMINARY ASSESSMENT OF

IT L

HOLE DESIGNATION: TP2-88
WASTE DISPOSAL AREAS
PROJECT NO. : 2191 DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHOE -
CAT 211 LC
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT
DEPTH ELEVATION
ft BG STRATIGRAPHY DESCRIPTION & REMARKS ft AMSL DIAGRAM
0
(SM) SAND, silty, some limestone,
- 1 some well rounded gravel and cobbles <
2 ~"
L . \
i 3 ,f
L 4 - | N
5 -
B ;
— 6 - -
_ 7 ‘ | .
Layered silt (ML) and clay (CL),
8 brown to light brown (.~
(7 *
- 9 . - .
e . /\
10 oo
A (SP) SAND, very fine grained, brown . )
to light brown
12 ‘ - >~
End of Test Pit at 12.0' BGS, Hole
13 backfilled MN-COMP 0044342




(Test Pit dug into side of bluff)

Building rubble: very large pieces
of concrete (>3'g) glass, iron,
lumber

Grade

TEST IT LOG
PROJECT NAME: PRELIMINARY ASSESSMENT OF HOLE DESIGNATION: TP2A - 88
WASTE DISPOSAL AREAS
PROJECT NO.: 2191 DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHOE -
CAT 211 LC
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT
FT ABV. ELEVATION
GRADE STRATIGRAPHY DESCRIPTION & REMARKS | ft AMSL DIAGRAM
B 7
- 6
- 5
N 4
3 -~

MN-COMP 0044343




TEST PIT LOG

PROJECT NAME: PRELIMINARY ASSESSMENT OF

WASTE DISPOSAL AREAS

HOLE DESIGNATION: TP3-88

Hole Backfilled

PROJECT NO.: 2191 DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHOE -
CAT 211 LC
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT
DEPTH ELEVATION
ft BG STRATIGRAPHY DESCRIPTION & REMARKS | ft AMSIL, DIAGRAM
0 707\
(SM) SAND, some gravel, silty, brown : .
i 1 to light brown ' : h
- 2 b //
3 seam of black/gray silty sands (SM), o
very strong odor from 2.0' to 3.0' -~
N 4 BGS (sample taken)
B 5 B
Clean silty sands (SM) from 3.0' to _
6 4.5' BGS > \
7 o
8 (SM) SAND, gray, some odor as 2.0° \ ~
to 3.0' BGS soil b
10 SRS
11 Y !
’ [ /V .
12 ¢ S S
End of Test Pit at 12.0' BGS : 44344
13 gray color and odor to 12.0 BGS AP AEEY MN-COMP 00




TEST

PROJECT NAME: PRELIMINARY ASSESSMENT OF

WASTE DISPOSAL AREAS

IT LOG

HOLE DESIGNATION: TP4-88

13

PROJECT NO.: 2191 DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHOE -~
CAT 211 LC
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT
DEPTH ELEVATION

ft BG STRATIGRAPHY DESCRIPTION & REMARKS | ft AMSL DIAGRAM

0
B 1 (SP) SAND, very fine grained, some - N

silt, moist - N
2 AN
3 occasional lenses of sandy silt (ML) <
S| B

4 S s
- N §
B 5 T g

6 \/ ‘ ) {

. B
B 8 B
| 9

10 , R

' End of Test Pit at 10.0°' BGS
11 Hole Backfilled
12 MN-COMP 0044345




grained, trace silt, trace gravel,
light brown to brown

B 8
N 9
|10
11
12 _
End of Test Pit at 12.0' BGS
13 Hole Backfilled

TEST T LOG
PROJECT NAME: PRELIMINARY ASSESSMENT OF HOLE DESIGNATION: TP5~88
WASTE DISPOSAIL AREAS
PROJECT NO.: 2191 DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHORE -
CAT 211 LC
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT
DEPTH ELEVATION
ft BG STRATIGRAPHY DESCRIPTION & REMARKS ft AMSL DIAGRAM
0
——"’" ’/
- 1 /' -
2 (CL-ML) CLAY and SILT, sandy, gray e
to gray/blue, moist
3 N
o 4 \ \
- 5
o
6 (SP) SAND, fine to very fine

MN-COMP 0044346




TEST

IT L O

PROJECT NAME: PRELIMINARY ASSESSMENT OF HOLE DESIGNATION: TP6-88
WASTE DISPOSAIL AREAS

PROJECT NO. : 2191 DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHOR -
o CAT 211 LC
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT

DEPTH ELEVATION

ft BG STRATIGRAPHY DESCRIPTION & REMARKS | ft AMSL DIAGRAM

0

(ML) SILT, very sandy, occasional
seams of yellow SM

13

2
| 3
- 4
(SW-GW) SAND and GRAVEL, fine to
5 coarse grained, some large well
rounded cobbles
6
B 7
N 8
N 9
10
11
End of Test Pit at 11.0' BGS
12 Hole Backfilled

MN-COMP 0044347




TEST PIT LOoG

PROJECT NAME: PRELIMINARY ASSESSMENT OF HOLE DESIGNATION: TP7-88
WASTE DISPOSAI AREAS
PROJECT NO. : 2191 N DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD-: BACKHOR -
g CAT 211 LC
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT
DEPTH ‘ ELEVATION
ft BG STRATIGRAPHY DESCRIPTION & REMARKS | ft AMSL DIAGRAM
0
Building rubble, concrete, railroad
R 1 ties, timbers -
— 2 N
- 3 //
- 4 - ¢
] 5 \ N '
B 6
A\
{
- 7
9

(SP) SAND, very loose
10 St. Peter sand, yellow to white
vellow to white

11

End of Test Pit at 17.0' BGS
- 12 Hole backfilled

. MN-COMP 0044348




TEST P

PROJECT NAME: PRELIMINARY ASSESSMENT OF

WASTE DISPOSAL AREAS

...........

HOLE DESIGNATION: TP8—-88

PROJECT NO.: 2191 DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHOE -
LOCATION: ST. PAUL, MINNESOTA CRA SUPERVISOR: g?TMgé;EﬁgAUPT
DEPTH ’ ELEVATION
ft BG STRATIGRAPHY DESCRIPTION & REMARKS | f+ AMSL DIAGRAM
0

10
11
12

13

End of Test Pit at 12.0' BGS\

(GW) GRAVEL and COBBLES, very coarse
grained, trace sand.

Small piece of metal at 9.5

(SP) SAND, very fine grained, color
change to gray/black (sample taken)

Hole backfilled

MN-COMP 0044349




TEST

PROJECT NAME: PRELIMINARY ASSESSMENT OF

............

PIT L OG

HOLE DESIGNATION: TP9-88
WASTE DISPOSAL AREAS
PROJECT NO.: 2191 DATE COMPLETED: 1/19/88
CLIENT: FORD MOTOR COMPANY EXCAVATION METHOD: BACKHOER -
CAT 211 LC
LOCATION: - ST. PAUL, MINNESOTA CRA SUPERVISOR: S. MOCKENHAUPT
DEPTH ELEVATION
ft BG STRATIGRAPHY DESCRIPTION & REMARKS | f+ AMSIT DIAGRAM
0

(SP) SAND, very fine grained,
yellow/orange, trace silt.

- 2
N 3
L 4 Occasional seams of fine gravel and
coarse sand.
N 5
= 6
- 7
| 8
| 9
10
1
(SM) SAND, silty, gray, wet to
12 saturated
13 End of Test Pit at 12.0' BGS

Hole backfilled

MN-COMP 0044350




APPENDIX F

LABORATORY ANALYTICAL REPORTS
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pace

‘ “ Offices:
REPORT OF LABORATORY ANALYSIS “Minneapolis, Minnesota

Tampa, Florida

 Tlaooratories, i | Goratile, lova
; v /“’ ’Z< \ 07 \
March 22, 1988 | Rec'd CRa
MR 23 g3

Mr. Steven Mockenhaupt

Conestoga Rovers & Associates, Inc.
382 West County Road D

St. Paul, MN 55112

Dear Mr. Mockenhaupt:

Enclosed is the report of laboratory analyses for samples received
01/22/88.

If you have any questions concerning this report, please feel free
to contact Tom Halverson, Bill Scruton or me.

Sincerely,

y

Director, Laboratory Services

Enclosures

MN-COMP 0044352

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone {612) 544-5543

an eaual onnnrtiinitv emnlnuor




Offices:

- Aace REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida
" lcboratories, inc

Coralville, lowa

Conestoga Rovers & Associates, Inc. March 22, 1988

382 West County Road D PACE Project Number: 880122550
St. Paul, MN 55112

Attn: Mr. Steven Mockenhaupt

Project #2191

Date Sample(s) Collected: By Client ;
Date Sample(s) Received: 01/22/88 g

PACE Sample Number: 016700 016710
TP-3 (1) TP-8 (2)

B Parameter Units MDL  Leachate Leachate
Arsenic ug/L 2 10 ND
Barium mg/L 0.2 1.5 0.2
Cadmium mg/L 0.01 ND ND
Chromium mg/L 0.05 ND ND
Copper mg/L 0.01 0.02 ND
Lead mg/L 0.1 0.3 ND ;
Mercury ug/L 0.8 ND ND '
Selenium ug/L 6 ND ND
Silver mg/L 0.04 ND ND
Zinc mg/L 0.01 0.92 0.03
Methanol mg/L 5.0 ND -
Ethanol mg/L 5.0 ND -
Iso-Propyl Alcohol mg/L 5.0 ND -
Ethyl Acetate mg/L 5.0 ND - |
N-Butanol mg/L 5.0 ND -
Cyclohexane mg/L 5.0 ND -
Chloromethane ug/L 1.0 ND(3) -
Bromomethane ug/L 1.5 ND(3) -
Dichlorodifluoromethane ug/L 1.5 ND(3) -
Vinyl chloride ug/L 1.5 ND(3) -
Chloroethane ug/L 1.0 ND(3) -
Trichlorofluoromethane ug/L 0.4 ND(3) -
Allyl chloride ug/L 4.0 ND(3) -
1,1-Dichloroethylene ug/L 0.3 ND(3) -
Tetrahydrofuran ug/L 15 ND(3) -
1,1-DichTloroethane ug/L 0.2 ND(3)
MDL Method Detection Limit
ND Not detected at or above the MDL. MN-COMP 0044353

1710 Douglas Drive North 0 Minneapolis, MN 55422 0 Phone (612) 544-5543

an eaqual opportunity emnlover



. ﬁce REPORT OF LABORATORY ANALYSIS ‘C:Asi,nneapo!is. Minnesota
: Tampa, Florida
E Coralville, lowa

" Tloboratories, inc

Mr. Steven Mockenhaupt March 22, 1988

Page 2 PACE Project Number: 880122550
PACE Sample Number: 016700 016710
TP-3 (1) TP-8
Parameter Units MDL  Leachate Leachate
trans-1,2-Dichloroethylene ug/L 0.3 ND(3) -
cis-1,2-Dichloroethylene ug/L 0.5 ND(3) -
Ethyl ether ug/L 0.3  ND(3) -
Chloroform ug/L 0.5 ND(3) -
1,1,2-TrichTlorotrifluoroethane ug/L 0.7 ND(3) -
Methyl ethyl ketone ug/L 20 ND(3) -
1,2-Dichloroethane - ug/L 0.2 ND(3) -
Dibromomethane ug/L 1.5 ND(3) -
1,1,1-Trichloroethane ug/L 0.5 ND(3) -
Carbon tetrachloride ug/L 0.3 ND(3) -
Bromodichloromethane ug/L 0.2 ND(3) -
Dichloroacetonitrile ug/L 1.0 ND(3) -
2,3-DichTloro-1-propene ug/L 0.5 ND(3) -
1,2-Dichloropropane ug/L 0.2 ND(3) -
1,1-Dichloro-1-propene ug/L 1.0 ND(3) -
cis-1,3-Dichloro-1-propene ; ug/L 0.5 ND(3) -
1,1,2-Trichloroethylene ug/L 0.5 ND(3) -
Benzene ug/L 1.0 ND(3) -
1,3-Dichloropropane ug/L 0.6 ND(3) -
Dibromochloromethane ug/L 1.0 ND(3) -
1,1,2-Trichloroethane ug/L 1.0 ND(3) -
trans-1,3-Dichloro-1-propene ug/L 0.3 ND(3) -
1,2-Dibromoethane ug/L 4.0 ND(3) -
2-Chloroethylvinyl ether ug/L 5.0 ND(3) -
Bromoform ug/L 1.0 ND(3) -
1,1,1,2-Tetrachloroethane ug/L 0.3 ND(3) -
Methyl isobutyl ketone ug/L 1.0 ND(3) -
1,2,3-Trichloropropane ug/L 4.0 ND(3) -
1,1,2,2-Tetrachloroethane ug/L 1.0 ND(3) -
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND(3) -
Pentachloroethane ug/L 2.0 ND (3) -
Toluene ug/L 1.0 180(3) -
Chlorobenzene ug/L 1.0 N (D -
Ethyl benzene ug/L 1.0 85 (3) -
e
MDL Method Detection Limit MN-COMP 0044354

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543

an eanal annortunity smnlavar




Offices:

NAace REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
. ; Tampa, Florida
laboratories, inc

Coralville, lowa

Mr. Steven Mockenhaupt March 22, 1988

Page 3 PACE Project Number: 880122550
PACE Sample Number: 016700 016710

‘ , ’ TP-3 (1) TP-8
Parameter Units MDL  Leachate Leachate
Cumene ug/L 1.0 ND (3) -
m-Xylene ug/L 1.0 §2600(4) -
p-Xylene ug/L 1.0 7 3700(4)(5) -

N o-Xylene ug/L 1.0 §3700(4)(5) -

L 1,3-Dichlorobenzene ug/L 4.0 ND  (3) -

- 1,2-Dichlorobenzene ug/L 4.0 ND  (3) -
1,4-Dichlorobenzene ug/L 4.0 ND (3) -
Dichlorof Tuoromethane ug/L 1.0 ND (3) -

MDL Method Detection Limit

WIN-Comp 0044355

1710 Douglas Drive North 0 Minneapolis, MN 55422 0 Phone (612) 544-5543

an epnual nnnorctinitv emninver




Offices:

L “(c REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
Tampa, Florida

T . . Coralville, lowa

~ Vlaboratories.inc
Mr. Steven Mockenhaupt March 22, 1988
Page 4 PACE Project Number: 880122550
PACE Sample Number: 016680 016690

& Parameter Units MDL  TP-3 , IP-B

? Cyanide, Reactive mg/kg 1.0 ND ND
Flash Point Degrees F 1 140 GT200
Sulfide, Reactive mg/kg 14 ND 61
pH .1 7.6 7.9

. Chloromethane ug/kg 120 - ND

» Bromomethane ug/kg 190 - ND
Dichlorodifluoromethane ug/kg 190 = ND
Vinyl Chloride ug/kg 190 - ND
Chloroethane ug/kg 120 - ND
Methylene Chloride ug/kg 120 - ND
Acetone ug/kg 5000 - ND
Trichlorofluoromethane ug/kg 50 - ND
Allyl chloride ud/kg 500 - ND
1,1-DichToroethylene ug/kg 38 - ND
Tetrahydrofuran ug/kg 1800 - ND
1,1-Dichloroethane ug/ky 25 - ND
Trans-1,2-Dichloroethylene ug/kg 38 - ND
cis-1,2-Dichloroethylene ug/kg 62 - ND
Ethyl ether ug/kg 380 - ND
Chloroform ug/kg 62 - ND
T,1,2-Trichlorotrifluoroethane ’ ug/kg 88 - ND
Methyl ethyl ketone ug/kg 5000 - ND
T,2-Dichloroethane ug/kg 25 - ND
Dibromomethane ug/kg 180 - ND
1,1,1-Trichloroethane ug/kg 62 - ND
Carbon Tetrachloride ug/kg 38 - ND
Bromodich Toromethane ug/kg 25 - ND
DichToroacetonitriie ug/kg 10000 - ND
2,3-Dichloro-1-propene ug/kg 62 - ND
T,2-Dichloropropane ug/kg 25 - ND
1,1-Dichloro-1-propene ug/kg 120 - ND
cis~1,3-Dichloro-1-propene ug/kg 62 - ND
1,1,2-Trichloroethylene ug/kg 62 - ND
MDL Method Detection Limit
ND Not detected at or above the MDL. MN-COMP 0044356

1710 Dougtlas Drive North O Minneapolis, MN 55422 0O Phone (612) 544-5543

an eaual onoortunity emolover




Offices:

| QCQ REPORT OF LABORATORY ANALYSIS Minneapolis, Minnesota
. Tampa, Florida
loboratories, inc

Coralville, lowa

Mr. Steven Mockenhaupt March 22, 1988
Page 5 PACE Project Number: 880122550
PACE Sample Number: 016680 016690
Parameter Units MDL  TP-3 TP-8
Benzene ug/kg 120 - ND
1,3-Dichloropropane ug/kg 75 - ND
Dibromochloromethane ug/kg 120 - ND
1,1,2-Trichloroethane ug/kg. 120 - ND
Trans-1,3-Dichloro-1-propene ug/kg 38 - 'ND
1,2-Dibromoethane ug/kg 500 - ND
2-Chloroethylvinyl Ether ug/kg 620 - ND
Bromoform ug/kg 120 - ND
1,1,1,2-Tetrachloroethane ug/kg 38 - ND
Methyl isobutyl ketone ug/kg 120 - ND
1,2,3-Trichloropropane ug/kg 500 - ND
1,1,2,2-Tetrachloroethane ug/kg 120 - ND
1,1,2,2-Tetrachloroethylene ug/kg 120 - ND
Pentachloroethane ug/kg 250 - ND
Toluene ug/kg 120 - ND
Chlorobenzene ug/kg 120 - ND
Ethylbenzene ug/kg 120 - ND
Cumene ug/kg 120 - ND
m-Xylene _ ug/kg 120 - ND
p-Xylene ug/kg 120 - ND
o-Xylene ug/kg 120 - ND
1,3-Dichlorobenzene ug/kg 500 - ND
1,2-Dichlorobenzene ug/kg 500 - ND
1,4-Dichlorobenzene ug/kg 500 - ND
Dichlorof Tuoromethane ug/kg 120 - ND

~ Methanol mg/kg 5.0 - ND
Ethanol ‘ mg/kg 5.0 - ND
Iso-Propyl Alcohol mg/kg 5.0 - ND
Ethyl Acetate mg/kg 5.0 - ND
N-Butanol mg/kg 5.0 - ND
Cyclohexane mg/kg 5.0 - ND
ND Not detected at or above the MDL.
MDL Method Detection Limit MN-COMP 0044357

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer
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QCQ REPORT OF LABORATORY ANALYSIS “Minneapolis, Minnesota

. Tampa, Florida
lcboratories, inc

Coralville, lowa

Mr. Steven Mockenhaupt March 22, 1988

Page 6 PACE Project Number: 880122550

(1) A1l analysis performed on extract from Toxicity Characteristic
Leach Procedure.

(2) A1l analyses were performed on the EP Toxicity Leachate.

(3) Sample diluted 1 to 50; MDL's must be multiplied by dilution
factor.

(4) Sample diluted 1 to 200, MDL's must be multplied by dilution
factor.

(5) These compounds co-elute. Compound calculated as o-xylene.

The data contained in this report were obtained using EPA or other
approved methodologies.. All analysis were performed by me or under
my direct supervision.

Thomas L. Halverson
Inorganic Chemistry Manager

William H. Scruton
Organic Chemistry Manager

MIN-COMP 0044358

1710 Douglas Drive North O Minneapolis, MN 55422 0 Phone (612) 544-5543

an eaual ooportunitv emplover
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Parameter

Ethanol
Methylene
Chloride
Acetone
Isopropyl
Alcohol

REPORT OF LABORATORY ANALYSIS

True
Value

Methyl Ethyl

Ketone

8.0
Ethyl Acetate 9.0
Cyclo hexane 9.5
Methyl Isobutyl

Ketone
Toulene
Xylenes

Quality Control Data

Project # 2191
Project # 80122.550

Table 1

Summary of Accuracy Data (1)

Observed A

Value Recovery
8.8 100
13.3 100
7.9 100 -
8.0 100
8.0 100
9.0 100
9.5 100
8.0 100
8.7 100
26.1 100

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coraiville, lowa

Mean %
Recovery

NA(2)

NA
NA

NA

NA
NA
NA

NA
NA
NA

(1> Data pertains to Continuing Calibration Check Standard.
(2) NA - Not available due to insufficient data.

MN-COMP 0044360

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543

an equal opportunity employer
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0aGce REPORT OF LABORATORY ANALYSIS “Minneapolis, Minnesota

. Tampa, Florida
Slaboratories, inc

Coralville, lowa

Quality Control Data

Project # 2191
PACE Project # 880122.550

Table 3

Summary of Precision Data

B Sample Duplicate Difference Date

i Parameter Blank Result (Dy) Result (Dy) Dy=D, Analyzed
Flash Point 155 140 15 01/27/88
Barium 0.11 0.3 0.3 0 02/12/88

MN-COMP 0044362

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer
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E,* £y CONESTOGA-ROVERS & ASSOCIATES LIMITED
R 651 Colby Drive
Consulting Engineers Walterloo, Ontario, Canada N2V 1C2

(519) 884-0510

January 11, 1990 Reference No. 2853

Mr. Jerome Amber

FORD MOTOR COMPANY
15201 Century Drive, Suite 608
Dearborn, Michigan 48120

Dear Mr. Amber:

RE: Groundwater Monitoring Report and Evaluation - Site C

Please find enclosed the subject draft report. The groundwaler data contained in this
report is currently undergoing QA /QC review. This review is expected to be

completed within 10 days pending receipt of all necessary data for the analytical
laboratory.

If additional monitoring is undertaken during 1990 at Site C, consideration should be
%en to installation of a well west of abandoned well B2 to essentiaElK replace well B2.
is well would need to be installed at the west toe of the fill rather than through the
rubble of the fill to accomplish installation. This well is necessary, given the
information generated by this investigation, to provide meanin ¥u1 data to any future

monitoring. A proposed well location is presented on the attached figure.
If you should have any questions, please do not hesitate to contact us.
Yours Very Truly,

CONESTOGA-ROVERS AND ASSOCIATES

C.

L. Christofferson
JLC/Kkk

Enc.

cc: Jim Gibson, Ford
John Kallaus, Ford
Don Rueh, Ford
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1.0

INTRODUCTION

The Ford Motor Company, Twin Cities Assembly Plant
(Plant) is located in St. Paul, Minnesota, at 966 South Mississippi River
Boulevard. The Plant complex includes buildings on both sides of Mississippi
River Boulevard. Buildings west of Mississippi River Boulevard are located
above the river bluff on the adjacent sand plains. The Plant location is presented

on Figure 1.1.

The Plant was originally used to manufacture glass over 50
years ago. Since then the Plant has been expanded several times and is used to

assemble pick-up trucks.

At different times during the Plant’s history prior to 1970,
paint sludges/wastes were deposited in a relatively small area on Plant property,
west of Mississippi River Boulevard (Site C). This waste deposit was identified
to U.S. EPA by Ford during the Superfund notification process. A hydrogeologic
investigation was commissioned by Ford in 1981. Since that investigation was
completed, additional earth fill has been placed over part of the waste fill. The
area is now used as a parking lot for tractor trailer truck units. Excavated
materials from two other sites (Sites A and B) were subsequently moved to Site
C. The locations of the fill Sites are also presented on Figure 1.1 and presented in

more detail on Figure 1.2.

In an effort to address environmental issues that may be
associated with past waste handling and disposal practices, Ford Motor

Company (Ford) hired Conestoga-Rovers and Associates (CRA) to conduct an
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assessment of the wastes deposited at these sites. This assessment consisted of a
file review, hydrogeologic evaluation, test hole excavation (test pits), stadia
survey and waste characterization sampling. From these tasks an assessment
and evaluation of the site conditions was conducted. The results of these efforts
are presented in a report titled "Assessment of Fill Areas, Ford Motor Company,
Twin Cities Assembly Plant", dated October 25, 1988 by CRA.

The October 1988 report was reviewed and commented on
by the MPCA in a letter dated February 7, 1989. The MPCA accepted the report
and requested additional work. A work plan was submitted to MPCA to
address their comments and requests on March 10, 1989, and was subsequently
approved by MPCA on April 25, 1989. The scope of this additional investigation
consisted primarily of three rounds of groundwater monitoring conducted over
1989. In addition, site wells were inspected, repaired and, if necessary,

abandoned. Site area land features were also updated by survey.

This report represents a summary of the work completed

as part of the Site C monitoring and environmental investigation.
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BACKGROUND

At different times during the Plant’s history, construction
rubble and paint sludges/wastes were deposited in a relatively small area (Site
C - approximately four acres in size) on Plant property west of Mississippi River
Boulevard between the Boulevard and the Mississippi River. The majority of this
material was deposited during the years 1950 through 1965. This practice was
discontinued in 1965. During the years 1965 and 1966, construction debris was
deposited in large quantities on top of this fill at Site C. The United States Corps
of Engineers also deposited additional rubble between the Ford disposal Site and
the river during reconstruction of the Lock and Dam No. 1 near the "Ford

Bridge".

This Site C waste deposit was identified to the USEPA by
Ford during the Superfund notif_icat:ion process. A hydrogeologic investigation
was commissioned by Ford in 1981. Since the investigation was completed,
additional clean fill has been placed over part of the Site C waste fill. Earth fill
and construction rubble including broken concrete and road excavation rubble
from the construction of Mississippi River Boulevard continue to be brought to
Site C. A major potion of the top of the fill has been paved with 8 inches of
concrete and is now used as a parking lot for tractor-trailer truck units. The
remaining top area of Site C is used as a snow dump during winter months for

snow removed from local public streets and parking lots.



3.0

FIELD ACTIVITIES

3.1 WELL REPAIR AND ABANDONMENT

On April 25, 1989, a well inspection was conducted of the
existing monitoring wells at Site C. Upon completion of this inspection it was
determined by CRA that wells B1, B3 and B5 could be made functional again.
Wells B2 and B4 were damaged beyond repair by the continual dumping and

regrading of rubble and fill in these areas.

In June of 1989, GME Consultants Inc., repaired wells B1,
B3 and B5 by installing locking protective casings, bumper posts and additional
riser pipes where necessary. Wells B2 and B4 were abandoned in accordance
with the Minnesota Department of Health (MDH) water well code. The wells
were grouted with a neat cement grout and all retrievable material was removed.

Well abandonment records and logs are presented in Appendix A.

3.2 SITE C SURVEY

Following the repairs to wells B1, B3 and B5, a Site survey
was completed to establish new top of casing elevations on these wells and to

further define the top of fill area.



Table 3.1 presents the new well elevation data. Plan 1
(enclosed) shows the new top of fill area. It should be noted that filling and earth
moving activities are still going on in this area and this plan represents the top of

fill area as surveyed in September 1989.

3.3 GROUNDWATER SAMPLING

Three (3) rounds of groundwater and surface water
sampling were completed according to the approved work plan. The samples
were submitted to Pace Laboratories Inc. for chemical analysis under chain-of-
custody procedures. The monitoring wells were purged and sampled using a
precleaned* bottom filling stainless steel bailer. A minimum of three well
volumes were purged prior to sampling. In the event that a well bailed dry prior
to the removal of three well volumes, the well was allowed to recharge prior to
sampling. The surface water samples were taken by the "Grab Sampling"
method. The locations are close to, but may not be exactly the same as those

previous sampled by Ford during earlier monitoring.

3.4 GROUNDWATER FLOW DIRECTION

Groundwater elevation data was obtained on June 2, 1989
and September 13, 1989. Groundwater elevations and groundwater flow

directions are presented on Figures 3.1 and 3.2.

*Cleaning sequence consisted of: methanol-hexane-methanol rinse, air drying and
distilled water rinse.



TABLE 3.1

FORD SITE C
REVISED* MONITORING WELL DATA

Bottom of Groundwater
TOE of Casing Ground Screen Elevations
Well # levation Elevation Elevation 6/2/89 9/13/89
B1 738.06 735.9 681.62 689.35 686.91
B3 704.18 702.9 679.68 689.36 687.76
B5 703.90 703.2 678.50 690.45 689.19

74

ote:

All elevations are feet above mean sea level (AMSL).
*As revised due to well repairs and modifications.
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Groundwater flow is predominantly to the west towards
the Mississippi River. The river elevation may affect this flow direction to a
minor degree. Water levels measured by CRA during 1988 had indicated a more
northwesterly component of flow direction. Seasonal fluctuations in the river
elevation also appear to change the gradients slightly as shown on Figures 3.1

and 3.2.

Groundwater elevations are measured in the existing
monitoring wells which are screened in the fill and /or river deposits of sand and
gravel. Thus, the groundwater flow directions represent a localized condition

under the Site.



40 ANALYTICAL RESULTS

Results of the chemical analysis of groundwater and
surface water are presented in Table 4.1. The analytical lab reports are presented
in Appendix B. All water samples were analyzed for halocarbon and aromatic
volatile organic compounds (VOC) by EPA methods 601 and 602. In addition to
the 601/602 VOC parameters, the MPCA requested that cis-1,2-dichloroethylene
and ethylacetate also be analyzed. This request was presented in their letter
dated April 25, 1989. The following metals were also analyzed: Arsenic, Barium,
Cadmium, Chromium, Copper, Lead, Mercury, Nickel, Selenium, Silver and
Zinc.



TABLE 4.1

FORD SITE"C"
DETECTED COMPOUNDS
Mississippi River Mississippi River
Bl B3 B5 Up Stream Down Stream
Date: MDL Range 6/89 8/89 9/89 6/89 8/89 9/89 6/89 8/89 9/89 6/89 8/89 9/89 6/89 8/89 9/89
mpound
1,1-Dichloroethylene pg/L 03pg/L 15 ND ND ND 05 ND ND 08 ND 1.3 ND ND ND 1.1 ND
Methylene Chloride ug/L 1.0pg/L ND ND ND ND ND ND ND ND ND ND ND ND 13 ND ND
Trichlorofluoromethane pg/L 0.4 pg/L ND ND ND ND ND ND ND ND ND ND ND ND 21 ND ND
Dichlorodifluoromethane pg/L 1.5pg/L ND 14 ND ND ND ND ND ND ND ND ND ND ND ND ND
Vinyl Chloride pg/L 1.5pug/L ND 5.2 ND ND ND ND ND ND ND ND ND ND ND ND ND
Trichloroethylene pug/L 0.5pg/L ND ND 21 ND ND ND ND ND ND ND ND ND ND ND ND
Cadmium mg/L 0.0001 mg/L ND ND ND 00002 ND ND 00004 ND 00002 ND 00005 ND ND 00008 ND
Lead mg/L 0.001 - 0.005 mg/L ND ND ND ND ND ND ND ND ND ND ND 0.001 ND ND 0001
Zinc mg/L 0.01 mg/L ND ND ND 0.03 ND 0.02 0.07 ND 0.26 ND ND ND ND ND ND
Copper mg/L 0.01 mg/L ND 0.01 ND ND 0.02 ND ND ND ND ND ND ND  0.001 ND ND
Nickel mg/L 0.05mg/L ND ND ND ND 0.05 ND 0.08 0.05 ND ND ND ND ND ND ND
Chromium mg/L 0.001 mg/L ND ND ND ND ND ND 0.002 ND ND ND ND ND ND ND ND
Barium mg/L 0.2mg/L ND ND ND 03 ND ND ND ND ND ND ND ND ND ND ND

MDL - Method Detection Limit
ND - Notdetected at or above method detection limit.



5.0

EVALUATION

Site C is comprised of fill and rubble material deposited
over naturally occurring sands and gravels which were deposited by the
Mississippi River. Groundwater under Site C flows towards the river and is
influenced to some extent by the river. The data gathered from the existing
monitoring wells represents site conditions in the immediate area under Site C.

It is not known at this time whether or not the "perched" water under Site C is
hydraulically connected to the underlying St. Peter Sandstone aquifer. On a
regional scale, the St. Peter Sandstone and the Mississippi River are hydraulically

connected.

The monitoring well network (wells B1, B3 and B5) at Site
C is sufficient to determine general groundwater flow direction under Site C.
However, given the groundwater flow directions calculated on June 6, 1989, and
September 13, 1989, there is a gap in the monitoring network due to the loss of B2
and B4.

Evaluation of the groundwater quality data for 1989 (as

presented on Table 4.1) indicates the following:

- measured concentrations for all metals tested (cadmium, lead, zinc, copper,
nickel, chromium and barium) were all relatively low and typically acceptable

for groundwater;



- low concentrations of four VOC were measured during the monitoring. The
results are inconsistent from location to location and are not repeated in
successive monitoring events at any one location. These inconsistent results

indicate that VOC release from the Site is relatively small.



APPENDIX A
WELL ABANDONMENT LOGS
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GME CONSULTANTS, INC.

CONSULTING ENGINEERS E
14000 21st Ave. No. / Minneapolis, MN 55447 / 612/558-1859 .

June 6, 1989

Mr. Steve Mockenhaupt

Conestoga-Rovers & Associates

382 West County Road D

St. Paul, Minnesota 55112 GME Project No. 2014

Re: Report for monitoring well abandonment and monitoring well
surface protection at the Ford Plant in South St. Paul,
Minnesota

Dear Mr. Mockenhaupt:

On March 3, 1989, we received authorization for the abandonment of
existing monitoring wells, and the installation of surface protection
at this site in Minneapolis, Minnesota. In accordance with your
acceptance of our proposal, we have completed our services. This
project was completed in compliance with our understanding of Minnesota
Department of Health (MDH) regulations. Enclosed is our report
including the MDH well abandonment logs, and a description of our
services.

MONITORING WELI, ABANDONMENT

Two existing monitoring wells (B-2 and B-4) were abandoned. Our drill
crew retrieved as much down-hole 2 inch PVC riser pipe as possible by
hand and with the Mobile B-24 rig. The wells were then grouted with
neat cement to within two feet of the surface. Native soil was used to
fill the remaining space in the boreholes.

You also requested that we upgrade the above ground protection for
three existing monitoring wells at the site. Our drill crew installed
three, 4 inch diameter by 8 foot long protective steel posts and one,
4 inch diameter by 5 foot long locking protective steel cap at B-1, B-
3, and B-5. At B-5, the existing 2 inch PVC riser pipe was cut-off
below grade and replaced with a new section. All the protective posts
were cemented into place.

GEOTECHNICAL e MATERIALS « ENVIRONMENTAL SOILS
WILLIAM C. KWASNY, PE.  THOMAS P VENEMA, PE.  KENNETH J. LaFOND, PE.  WILLIAM E. BLOEMENDAL, PE.



Mr. Steve Mockenhaupt 2 June 6, 1989

The monitoring well abandonment procedures and above ground protection
installation were supervised by our Minnesota Licensed Water Well
Driller in accordance with MDH regulations.

GENERAL QUALIFICATIONS

This report is a summary of the services performed at the Ford Plant
site in South St. Paul, Minnesota. No warranty, either expressed or
implied, is presented in this report with respect to the soil and
groundwater conditions at this site.

We appreciate the opportunity to be of service to you for this project.
If you have any questions regarding this report or if we may be of
further assistance to you, please do not hesitate to contact us.
Sincerely,

G CONSULTANTS, INC.

ames A. Nords&a z%
Director of Drilling Operations

Hydrogeologist

R S rwe 2~

Thomas H. Moore
Minnesota Licensed Water Well Driller

Enclosures: MDH Monitoring Well Abandonment Logs

JAN:WCK:jan



1. LOCATION OF wELL |

STATE OF MINNESOTA DEPARTMENT OF HEALTH . 22
ABANDONED WELL RECORD

conty [/ A01504

MINNESOTA UNIQUE WELL NO. |

{leave blank 1f not known) i

Z8

Township Name Townshia 7(4 Range Mumber
E

1A% o

Section No.

/7

Fraction
¥ gof &

Nw-5&

4. WELL DEPTH (completed) Date sealed ﬂ

dds5™ | 5-3/-8F

Intersec

Mumerical Street Address and City of Well Location or Distance from Road

500 tz;’om /7&5/55/,0/;, A, 5/ ﬂd,af /7l

Show exact location of well

o =)=«

Pl L Ly

{in section grid witn 1)

Sketch map of well location

ngd Pland

5. ORILLING METHOD (if known)

1[] cable tool 4[] Reverse 7] Oriven 10[] Oug
] Hollow Rod 5[] Afr ] Bored 11
3] Rotary 6] Jetted ﬂPcwr Auger

6. OBSTRUCTIONS

Well obstructed [] Yes % Mo

Obstructions removed [ J/¥és [] Mo [f obstructions cannot te
removed, contact MOK
before sealing.

7. USE
i[7] Demestic Monitoring 8] Heat Loop

2] trrigation ~ 5] Public 9] Industry :
3] Test well 6] Municipal 10 Commercial
1] Air Conditioning 11 '

PROPERTY OWNER'S NAME

é;rd o/‘oy i /I(Alf
Gbb,5. Mis355/ppi BV,
o T

property address ind

icated above

Mailing Address if different than

B. CASING(S) '

1] Black 4] Threaded
2] Galv. 5] welded

/JMPIastic €[] Stainless Steel K)ﬂt /é%ﬂ(/)’[

HARDNESS OF 1
1 FORMATION LOG COLOR FORMATIOK FROM T0 fn. to !
If not known, indicate formation log from new well or nearby well. in. to ) ft.
' e o7, Lo
é’Obb/l‘d;/ b&ﬂ/dﬂ/ﬁ' 0 7 %chreened well from ___ ft. to 0 o }
known
éydyﬁé! 6%97% 7 /3 ] open Hole from ft. to ft.

S

puwn

/3| 2S5

Q5 | I

10. STATJC ATE LEVEL
éﬁ below above
land surface Dn.e Measured //"Z Z = g/

émé—fémmo

11. WELLHEAD COMPLETION

I[]] Pitless Adapter 4] Found Buried/‘///?

7] Basement offset O
3] well pit

16. REMARKS, ELEVATION, SOURCE OF DATA - CASINGS REMOVED, CASINGS PERFORATED, ETC.

Enclosed site 1ap.
" 6.(.111?, mu #c;{

12. GROUTING INFORKATION

Wneat Cement ] Bentonite }t{ 2eren t
Grout material{!fmgzzzz from Qtoéft. cu, yds__ |
neat Climent 4 495

13. HWEAREST SOURCES OF CONTAMINATION
feet direction type

Well disinfected before sealing? [ Yes

18, PuMP  [] Removed  [] Mot Present A/'
Type: 1] Submersible ] L.S. Turbi 9] Reciprocating

] det 4] Centrifugal 6]

15. EXISTING WELLS (Please sketch locations of abandoned and
active wells in remarks section or on back.)

Other unusjgﬂ{s) on property? [] Yes D No |

Abandoned: Permanent [] Temporary [] Not sealed

17. WATER WELL CONTRACTORS CERTIFICATION
This well was sealed under my jurisdiction and this report
is true to thejbest of my knowledge and belief.

Gpie_Consulfonts, Lo |

Licensee Business Name License No.
y /) .
-
saaress 19000 21 =P M. /ﬁZZ o/
Date

lﬁm //fﬁd}/—& Date ??’57

IMPORTANT: FILE WITH DEED

[OFFICIAL ABANOGKED WELL RECCRD (May be used for Property Transfer)

Hame of Driller




STATE OF MINNESOTA DEPARTMENT OF HEALTH &
ABANDONED WELL RECORD

1. LOCATION OF ue;k' MINNESOTA UNIQUE WELL NO. |

(leave blank {f not known)
oo g
Township Name Township ":F Range Number | Section No. Fraction 4, WELL DEPTH (completed) Date sealed
13 Y Yof
79% /7 295~ | 535

P | A28 M- £ 5 S-3/

Numerical Street Address and City of Well Location or Distance from Road 5. DRILLING METHOD (if known)
Intersection 1] cable tool 4[] Reverse 7] Oriven 10[] Dug

ﬁ&f /[V()m /77;"7,{?/.5?/'/7//' @/{/// 5}{%{/{}% ] Hollow Rod 5[] Afr o] Bored 11[]

I Rotary 6] Jetted %Pouer Auger

Show exact location aof well

{in section grid witn “%7) Sketch map of well location & OBSTRUCTIONS
. H_[ J ﬁéw well obstructed [] Yes No
TR PR _\ s OV Obstructions removed Yes [ No If obstructions camnot te
: : ' . removed, contact MOM
! ' I before sealing.
(SRR O OR[N . O - SeforE
s e 7. USE
o— X‘. ne i 1[] Domestic Monitoring &[] Heat Looo
E p 2] trrigatfon 5] Public 9] Industry
S I Test well 6] Hunicipal 1] Commercial
; i jh 1] Air Condftioning 1]
2 ~PROPERTY QWNER'S N Mailing Address if gifferent than 8. CASING(S)
Vd( ﬂ.’bV M, j{y property address indicated above 1] Black 4] Threaded 7]
q?éﬂ =% )7)/75/9;,4%,' @/yd. ' A1 Galv. 5[] Welded

HARONESS OF {n. to
3. FORMATION LOG COLOR FORMAT [ON FROM T0 )
If not known, indicate formation log from new well or nearby well. in. to fL.

lay bipun
ﬁM i /ﬂffpam
gomd - 7/ ek
AamA Dipwn

y »7,? jm/P!as:ic 6] stainless Steel OZL /‘{Mﬂwi")
ft.

1F known)

9. SCREEN
[ Screened well from ft. to . oW #1
ft.

/
-Z-—- [ open Hale from ft. to

10. STATJC WATER LEVEL
(%'ﬁ ft. below [[] above
ﬂ? land Aurface Date Measured /g ",{ﬁ b W

11. WELLHEAD COMPLETION
1] Pitless Adapter 4] Found ﬂuried/(//g
2] Basement offset L )
Y] wert pit

QN[0

16. REMARKS, ELEVATION, SOURCE OF DATA - CASINGS REMOVED, CASINGS PERFORATED, ETC.

; 12, GROYTING INFORMATION
i éﬂc/%wé Y 71_& m%p, )&)yﬂear. Cement ) Bentonite N ]

Grout material from ___ to__  ft. cu. yos
2ite mw #4 EO 4o spiface

13. NEAREST SOURCES OF CONTAMINATION
feet direction type

Well disinfected before sealing? [ Yes

14, PUMP [] Removed  [] Mot Present /67/?

Type: I[] Submersible Y] L.S. Turbine ] Reciprocating
] Jet o] Centrifugal ]

15. EXISTING WELLS (Please sketch locations of abanconed and

active wells fn remarks section or on back.)
Other unused wall(s) on propgfty? Yes O %
Abandoned: [[] Permanent Temperary [] Not sealed
17. WATER WELL CONTRACTORS CERTIFICATION

This well was sealed under my jurisdiction and this report
is true to the best of my knowledge and belief.

L Uonsyltantz, dne

Licensee Business Name License No.
A
aaaress (000 _21Z f1re . Dals 2000
4
_Sigmen Date
[om LV eve vate =P - BT
OFFICIAL ABANDONED WELL RECORD (May be used for Property Transfer) Hame of Driller

INPORTANT: FILE WITH DEED
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APPENDIX B
LABORATORY REPORTS



- RACE. RL ORT OF LABORATORY ANALYL _
laboratories, nc

August 09, 1989

Mr. Steven Mockenhaupt

Conestoga Rovers & Associates, Inc.
382 HWest County Road D

St. Paul, MN 55112

Dear Mr. Mockenhaupt:
06/05/89.

to contact us.

Sincerely,

Cronm O [har™

Susan D. Max
Director, Sampling and Analytical Services

Enclosures

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

MN. FILE COPY 1o Soioms

A 2 as3
<}
Py

PN LT

e Shama Hovm
g \‘") =4 Bwk’""’ i

Enclosed is the report of laboratory analyses for samples received

If you have any questions concerning this report, please feel free

1710 Douglas Drive North © Minneapolis, MN 55422 O Phone (612) 544-5543

an equal opportunity employer




‘pace.
laboratories, ine

Conestoga Rovers & Associates, Inc.
382 HWest County Road D
St. Paul, MN 55112

Attn: Mr. Steven Mockenhaupt

2853

Date Sample(s) Collected: 06/02/89
Date Sample(s) Received: 06/05/89

PACE Sample Number:
Parameter
INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
Arsenic

Barium

Cadmium

Chromium

Copper

Lead

Mercury
Nickel
Selenium
Silver
Zinc

ORGANIC ANALYSIS

PURGEABLE HALOCARBONS AND AROMATICS
Chloromethane

Bromomethane
Dichlorodifluoromethane

Vinyl chloride

Chloroethane

Methylene chloride

Trichlorofluoromethane
1,1-Dichloroethylene
1,1-Dichloroethane
trans-1,2-Dichloroethylene
Chloroform

August 09, 1989
PACE Project Number:

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L

ND Not detected at or above the MDL.

MDL Method Detection Limit

RE JRT OF LABORATORY ANALAL 16 89

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas

890605523
B 1%5'3
fg}qﬂ;lcf
fjﬂlﬁx&;*-\ﬁJQ;vVVF

iS=% =5 o7

184870 184880 184890

W-60289- W-60289- W-60289-
MDL JM-01 JM-02 JM-03
0.002 ND ND ND
0.2 ND 0.3 0.4
0.0001 0.0004 0.0002 0.0001
0.001 0.002 ND ND
0.01 ND ND ND
0.001 ND ND ND
0.0002 ND ND ND
0.05 0.08 ND ND
0.005 ND ND ND
0.04 ND ND ND
0.01 0.07 0.03 0.04
1.0 ND ND ND
1.5 ND ND ND
1.5 ND ND ND
| ND ND ND
1.0 ND ND ND
1.0 ND ND ND
0.4 ND ND ND
0.3 ND ND ND
0.2 ND ND ND
0.3 ND ND ND
0.5 ND ND ND

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543

an equal opportunity employer



Offices:

: Q(‘ RE JRT OF LABORATORY ANALYL Minneapolis, Minnesota

°. Tampa, Florida

IObOI‘OTOﬂeS. NC Coralville, lowa
Novato, California
Mr. Steven Mockenhaupt August 09, 1989 Leawood, Kansas
Page 2 PACE Project Number: 890605523
b-5 £-32 B3 b
PACE Sample Number: 184870 184880 184890
W-60289-  W-60289-  W-60289-

Parameter Units MDL = JM-01 JM-02 JM-03

ORGANIC ANALYSIS
PURGEABLE HALOCARBONS AND AROMATICS

1,2-Dichloroethane ug/L 0.2 ND ND ND
1,1,1-Trichloroethane ug/L 0.5 ND ND ND
Carbon tetrachloride ug/L 0.3 ND ND ND
Bromodichloromethane ug/L 0.2 ND ND ND
1,2-Dichloropropane ug/L 0.2 ND ND ND
cis-1,3-Dichloro-1-propene ug/L 0.5 ND ND ND
1,1,2-Trichloroethylene ug/L 0.5 ND ND ND
Benzene ug/L 1.0 ND ND ND
Dibromochloromethane ug/L 1.0 ND ND ND
1,1,2-Trichloroethane ug/L 1.0 ND ND ND
trans-1,3-Dichloro-1-propene ug/L 0.3 ND ND ND
2-Chloroethylvinyl ether ug/L 5.0 ND ND ND
Bromoform ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethane ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND ND ND
Toluene ug/L 1.0 ND ND ND
Chlorobenzene ug/L 1.0 ND ND ND
Ethyl benzene ug/L 1.0 ND ND ND
1,3-Dichlorobenzene ug/L 4.0 ND ND ND
1,2-Dichlorobenzene ug/L 4.0 ND ND ND
1,4-Dichlorobenzene ug/L 4.0 ND ND ND
ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North C Minneapolis, MN 55422 0 Phone (612) 544-5543
an equal opportunity employer



Offices:

' ace RE JRT OF LABORATORY ANALYL innaspolis; Blinnesola l
: | b = Tampa, Florida
Coralville, lowa
a OFCITOFI@S. L Novato, California !
Mr. Steven Mockenhaupt August 09, 1989 Leawood, Kansas |
Page 3 PACE Project Number: 890605523 , !
s ;?JS. ﬁzx-e,—'
7S ok 2 P ST Giny
Lagn &=/ Surke b, b
PACE Sample Number: 184900 184910 184920 '
W-60289- W-60289- W-60289-
Parameter Units MDL  JM-05 JM-06 JM-07

INORGANIC ANALYSI

INDIVIDUAL PARAMETERS

Arsenic mg/L 0.002 ND ND ND |
Barium mg/L 0.2 ND ND ND
Cadmium mg/L 0.0001 ND ND ND
Chromium mg/L 0.001 ND ND ND
Copper mg/L 0.01 ND ND ND
Lead mg/L 0.001 ND ND ND

|
Mercury mg/L 0.0002 0D ND ND :
Nickel mg/L 0.05 ND ND ND :
Selenium mg/L 0.005 ND ND ND :
Silver mg/L 0.04 ND ND ND
Zinc mg/L 0.01 ND ND ND

ORGANIC ANALYSIS

PURGEABLE HALOCARBONS AND AROMATICS

Chloromethane ug/L 1.0 ND ND ND \
Bromome thane ug/L J 5 ND ND ND :
Dichlorodifluoromethane ug/L 1.5 ND ND ND |
Vinyl chloride ug/L 1.5 ND ND ND :
Chloroethane ug/L 1.0 ND ND ND !
Methylene chloride ug/L 1.0 ND ND ND !
I
Trichlorofluoromethane ug/L 0.4 1.3 ND ND i
1,1-Dichloroethylene ug/L 0.3 2.3 1.5 1.3
1,1-Dichloroethane ug/L 0.2 ND ND ND
trans-1,2-Dichloroethylene ug/L 0.3 ND ND ND
Chloroform ug/L 0.5 ND ND ND
1,2-Dichloroethane ug/L 0.2 ND ND ND
1,1,1-Trichloroethane ug/L 0.5 2.7 ND ND
Carbon tetrachloride ug/L 0:3 ND ND ND
Bromodichloromethane ug/L D2 ND ND ND
1,2-Dichloropropane ug/L 0.2 ND ND ND
ND Not detected at or above the MDL.
MDL Method Detection Limit

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer



r
‘ - ; Offices:
& Qcc RE JRT OF LABORATORY ANALYL Minneapolis, Minnesota
&

Tampa, Florida

beFCJTOFieS. NC Coralville, lowa

- Novato, California
Mr. Steven Mockenhaupt August 09, 1989 Leawood, Kansas
Page 4 PACE Project Number: 890605523

& len k- E=a. Aouea uP

PACE Sample Number: 184900 184910 184920
W-60289-  W-60289-  W-60289-
Parameter Units MOL = JM-05 JM-06 JM-07

ORGANIC ANALYSIS

PURGEABLE HALOCARBONS AND AROMATICS

cis-1,3-Dichloro-1-propene ug/L 0.5 ND ND ND
1,1,2-Trichloroethylene ug/L 0.5 ND ND ND
Benzene ug/L Lt ND ND ND
Dibromochloromethane ug/L 1.0 ND ND ND
1,1,2-Trichloroethane ug/L 1.0 ND ND ND
trans-1,3-Dichloro-1-propene ug/L 0.3 ND ND ND
2-Chloroethylvinyl ether ug/L 5.0 ND ND ND
Bromoform ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethane ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND ND ND
Toluene ug/L 1.0 1.4 ND ND
Chlorobenzene ug/L 1.0 ND ND ND
Ethyl benzene ug/L 1.0 ND ND ND
1,3-Dichlorobenzene ug/L 4.0 ND ND ND
1,2-Dichlorobenzene ug/L 4.0 ND ND ND
1,4-Dichlorobenzene ug/L 4.0 ND ND ND
ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543
| an equal opportunity employer



Offices:

| occ RE JRT OF LABORATORY ANALYL Minneapolis, Minnesota
. | b = Tampa, Florida
Coralville, lowa
QDOITONES, nc Novato, California
Mr. Steven Mockenhaupt August 09, 1989 Leawood, Kansas
Page 5 PACE Project Number: 890605523
/;SJ/._S_‘,'f//
jgz;ék 49;f/0579€4WW7
PACE Sample Number: 184930 Serts & bfefer
W-60289-

Parameter Units MDL JM-08

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Arsenic mg/L 0.002 ND
Barium mg/L 0.2 ND
Cadmium mg/L 0.0001 ND
Chromium mg/L 0.001 ND
Copper mg/L 0.01 ND
Lead mg/L 0.001 0.001
Mercury mg/L 0.0002 ND
Nickel mg/L 0.05 ND
Selentum mg/L 0.005 ND
Silver mg/L 0.04 ND
Zinc mg/L 0.01 ND

ORGANIC ANALYSIS

PURGEABLE HALOCARBONS AND AROMATICS

Chloromethane ug/L 1.0 ND
Bromomethane ug/L 1.5 ND
Dichlorodifluoromethane ug/L ¥ 5 ND
Vinyl chloride ug/L 1:5 ND
Chloroethane ug/L 1.0 ND
Methylene chloride ug/L 1.0 13
Trichlorofluoromethane ug/L 0.4 2.1
1,1-Dichloroethylene ug/L 0.3 ND
1,1-Dichloroethane ug/L 0.2 ND
trans-1,2-Dichloroethylene ug/L 0.3 ND
Chloroform ug/L 0.5 ND
1,2-Dichloroethane ug/L 0.2 ND
1,1,1-Trichloroethane ug/L 0.5 ND
Carbon tetrachloride ug/L 0.3 ND
Bromodichloromethane ug/L 0.2 ND
1,2-Dichloropropane ug/L 0.2 ND
ND Not detected at or above the MDL.

MDL Method Detection Limit

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543
| an equal opportunity employer

R ———



] y . Offices:
L “(c RE JRT OF LABORATORY ANALYL Minneapolis, Minnesota
: ®

; Tampa, Florida
!Qborofones nc Coralville, lowa
B ‘ Novato, California
Mr. Steven Mockenhaupt August 09, 1989 Leawood, Kansas
Page 6 PACE Project Number: 890605523
R ves Peurdt
PACE Sample Number: 184930
W-60289-
Parameter Units MDL  JM-08

ORGANIC ANALY
PURGEABLE HALOCARBONS AND AROMATICS

cis-1,3-Dichloro-1-propene ug/L 0.5 ND
1,1,2-Trichloroethylene ug/L 0.5 ND
Benzene ug/L 1.0 ND
Dibromochloromethane ug/L 1.0 ND
1,1,2-Trichloroethane ug/L 1.0 ND
trans-1,3-Dichloro-1-propene ug/L 0.3 ND
2-Chloroethylvinyl ether ug/L 5.0 ND
Bromoform ug/L 1.0 ND
1,1,2,2-Tetrachloroethane ug/L 1.0 ND
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND
Toluene ug/L 1.0 ND
Chlorobenzene ug/L 1.0 ND
Ethyl benzene ug/L 1.0 ND
1,3-Dichlorobenzene ug/L 4.0 ND
1,2-Dichlorobenzene ug/L 4.0 ND
1,4-Dichlorobenzene ug/L 4.0 ND
ND Not detected at or above the MDL.

MDL Method Detection Limit

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my direct supervision.

Thomas L. Halverson
Inorganic Chemistry Manager

& i j'ZLz—Y»/

Dennis R. Seeger
Organic Chemistry Manager

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




- pace.

Project Name

Parameter

Arsenic
Barium
Cadmium
Chromium
Copper
Lead
Mercury
Nickel
Selenium
Silver
Zinc

RE JRT OF LABORATORY ANALYL

Slaboratories, inc

2853

QUALITY CONTROL DATA

SUMMARY OF INORGANIC ACCURACY AND PRECISION DATA

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas

Client Name _Conestoga Rovers & Associates PACE Project Number _890605.523

Check

Date of Mthd Std. True Matrix % Rep. Rep. Mean
Analysis Blk_ % Rec Value Spike Rec A B A-B_ % _Rec
6-20-89  ND 115 10.59 9.74 92 10.2 10.2 O 109
6-15-89 ND 101 2,86 2.72 102 NA NA - 103
6-16-89 ND 103 1.142 1.098 96 1.087 1.087 0 98
6-15-89 ND 103 5.25 53] 101 5.51 5.51 O 104
6-6-89 0.08 102 0.80 0.80 100 1.02 1.00 0.02 100
6-9-89 ND 114 10 9.73 97 NA NA - 100
6-9-89 ND 97 5.00 4.90 98 4.37 4.31 0.06 97
6-6-89 ND 98 1.01 0.995 99 NA NA - 98
6-39-89 ND 108 25.0 27.9 112 21.9 26.9 1.0 95
6-8-89 ND 95 2.0 1.66 83 NA NA - 101
6-6-89 0.11 98 1.6 1.57 98 NA NA - 99

1710 Douglas Drive North © Minneapolis, MN 55422 O Phone (612) 544-5543

an equal opportunity employer




Offices:

acc RE JRT OF LABORATORY ANALYL Minneapolis, Minnesota
' °. Tampa, Florida
loborofones nc Coralville, lowa
i ' Novato, California
QUALITY CONTROL DATA Leawood, Kansas

Client Name _Conestoga Rovers & Associates PACE Project Number _ 890605.523

Project Name __2853 Sample Spiked __18605

Standard B

SUMMARY OF ORGANIC ACCURACY AND PRECISION DATA

Parameter EPA Methods 601, 602 MDH 4658B Date of Analysis _ 6-8-89
MS MSD Accuracy Precistion
Compound % Rec % Rec RPD Range Limit

Trichlorofluoromethane 89 88 0.60 83-120 30%
Dichlorofluoromethane 79 76 0.60 73-143 30%
trans-1,2-Dichloroethylene 93 88 5.52 72-139 30%
1,2-Dichloroethane 92 90 2.17 58-135 30%
1,1,1-Trichloroethane 100 91 9.42 87-132 30%
Bromodichloromethane 101 101 0 85-132 30%
2,3-Dichloropropene 98 90 8.51 70-123 30%
trans-1,3-Dichloropropene 105 100 4.82 54-145 30%
cis-1,3-Dichloropropene 78 76 2.56 64-138 30%
1,2-Dibromomethane 117 129 9.76 66-138 30%
Bromoform 88 87 0.60 62-136 30%
1,1,2,2-Tetrachloroethane 86 77 11.0 73-153 30%
Toluene 103 100 2.91 54-132 30%
Ethylbenzene 85 81 4.82 55-141 30%
m-Xylene 110 105 4.65 59-152 30%
o-Xylene 108 104 3.77 30-149 30%
1,2-Dichlorobenzene 106 104 1.90 40-142 30%
Comments : Method blank - no compounds of interest detected

NA  Not Analyzed
ND  Not Detected at or above the method detection limit WPPLABFM191 pgl

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer



Offices:.

Q(c RE JRT OF LABORATORY ANALYL Minneapolis, Minnesota
‘ °. Tampa, Florida
lObOrleOFleS. NC Coralville, lowa
' ‘ QUALITY CONTROL DATA Novato, California

Leawood, Kansas

Client Name _Conestoga Rovers & Associates PACE Project Number __890605523

Project Name __ 2853 Sample Spiked

Standard A

SUMMARY OF ORGANIC ACCURACY AND PRECISION DATA

Parameter EPA Methods 601, 602 MDH 465B Date of Analysis __ 6-9-89
MS MSD Accuracy Precision
Compound % Rec % Rec RPD Range Limit

Methylene Chloride 90 94 4.26 49-119 30%
1,1-Dichloroethylene 140 137 2.17 78-123 30%
1,1-Dichloroethane 119 113 5.17 78-122 30%
Chloroform 144 132 8.69 74-123 30%
Carbon Tetrachloride 138 132 4.44 79-139 30%
1,2-Dichloropropane 112 104 7.40 73-126 30%
1,1,2-Trichloroethylene 97 92 5.29 75-126 30%
Benzene 112 104 7.41 59-126 30%
Dibromochloromethane 115 103 11.0 86-121 30%
1,1,2-Trichloroethane 115 103 110 86-121 30%
2-Chloroethylvinyl ether NA NA - 82-145 30%
Tetrachloroethylene 100 92 8.33 68-119 30%
Chlorobenzene 95 88 7.65 68-112 30%
1,3-Dichlorobenzene 99 91 8.42 65-146 30%
1,4-Dichlorobenzene 98 90 8.60 46-141 30%
Comments: Method blank - no compounds of interest detected

NA  Not Analyzed
ND  Not Detected at or above the method detection Timit WPPLABFM191 pg2

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer



Offices:

Qcc RE JRT OF LABORATORY ANALY! J Minneapolis, Minnesota
j °. Tampa, Florida
laboratories, nc oo ok
' Novato, California
QUALITY CONTROL DATA Leawood, Kansas
Client Name _Conestoga Rovers & Associates PACE Project Number _ 890605.523
Project Name _ 2853 Sample Spiked _ 18845
Standard B

SUMMARY OF ORGANIC ACCURACY AND PRECISION DATA

Parameter EPA Methods 601, 602  MDH 4658 Date of Analysis __6-12-89
MS MSD Accuracy Precision
Compound % Rec % Rec RPD Range Limit

Trichlorofluoromethane 75 91 19 83-120 30%
Dichlorofluoromethane NA NA - 73-143 30%
trans-1,2-Dichloroethylene 102 119 15 72-139 30%
1,2-Dichloroethane 80 80 0 58-135 30%
1,1,1-Trichloroethane 117 122 4.2 87-132 30%
Bromodichloromethane 102 124 19 85-132 30%
2,3-Dichloropropene MA NA - 70-123 30%
trans-1,3-Dichloropropene 139 164 17 54-145 30%
cis-1,3-Dichloropropene 79 105 28 64-138 30%
1,2-Dibromomethane NA NA - 66-138 30%
Bromoform 89 108 19 62-136 30%
1,1,2,2-Tetrachloroethane 99 117 17 73-153 30%
Toluene 83 86 3.6 54-132 30%
Ethylbenzene 88 91 3.4 55-141 30%
m-Xylene 84 88 ’ 4.7 59-152 30%
o-Xylene NA NA - 30-149 30%
1,2-Dichlorobenzene 85 96 12 40-142 30%

Comments: _ Method blank - no compounds of interest detected

NA  Not Analyzed
ND  Not Detected at or above the method detection limit WPPLABFM191 pgl

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer



pace.

loboratories, ne

QUALITY CONTROL DATA

Client Name _Conestoga Rovers & Associates

Project Name __2853

Standard A

PACE Project Number

Sample Spiked

RE JRT OF LABORATORY ANALYL J

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas

890605523

19062

SUMMARY OF ORGANIC ACCURACY AND PRECISION DATA

Parameter EPA Methods 601, 602  MDH 465B

Date of Analysis __ 6-12-89

MS MSD Accuracy Precision
Compound %_Rec % Rec RPD Range Limit
Methylene Chloride 95 104 9.01 49-119 30%
1,1-Dichloroethylene 100 103 2.90 78-123 30%
1,1-Dichloroethane 84 85 0.06 78-122 30%
Chloroform 88 91 335 74-123 30%
Carbon Tetrachloride 84 85 0.06 79-139 30%
1,2-Dichloropropane 86 87 0.60 73-126 30%
1,1,2-Trichloroethylene 90 89 0.60 75-126 30%
Benzene 103 101 0.20 59-126 30%
Dibromochloromethane 86 82 0.60 86-121 30%
1,1,2-Trichloroethane 86 87 0.60 86-121 30%
2-Chloroethylvinyl ether 203 210 3.38 82-145 30%
Tetrachloroethylene 90 89 0.10 68-119 30%
Chlorobenzene 87 90 3.38 68-112 30%
1,3-Dichlorobenzene 89 89 0 65-146 30%
1,4-Dichlorobenzene 85 83 2,38 46-141 30%

Comments : ___J*l:DinhlnnaeLhylene_deieciﬁﬂ_ﬂi_lQZ_ugLL_;_nn_niher_cnmpnunds___d

detected

NA  Not Analyzed

ND Not Detected at or above the method detection limit

WPPLABFM191 pg2

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




| Qce. RE DRT OF LABORATORY ANALYL
laboratories, ne

Project Name _ 2853 Sample Spiked

QUALITY CONTROL DATA

Offices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas

Client Name _Conestoga Rovers & Associates PACE Project Number __ 890605.523

Standard B

SUMMARY OF ORGANIC ACCURACY AND PRECISION DATA

ND

Parameter EPA Methods 601, 602 MDH 4658B Date of Analysis __6-14-89
MS MSD Accuracy Precision

Compound % Rec % _Rec RPD Range Limit
Trichlorofluoromethane 81 83 2.44 83-120 30%
Dichlorofluoromethane 73 75 2.70 73-143 30%
trans-1,2-Dichloroethylene 83 82 1.21 72-139 30%
1,2-Dichloroethane 80 81 1.24 58-135 30%
1,1,1-Trichloroethane 86 85 1:17 87-132 30%
Bromodichloromethane 89 89 0 85-132 30%
2,3-Dichloropropene 86 85 | 70-123 30%
trans-1,3-Dichloropropene 84 85 1.18 54-145 30%
cis-1,3-Dichloropropene 75 73 2.68 64-138 30%
1,2-Dibromomethane 99 100 1.00 66-138 30%
Bromoform 93 96 3.17 62-136 30%
1,1,2,2-Tetrachloroethane 77 76 1.31 73-153 30%
Toluene 99 87 12.9 54-132 30%
Ethylbenzene 82 71 14.4 55-141 30%
m-Xylene 105 92 13.2 59-152 30%
o-Xylene 104 94 10.1 30-149 30%
1,2-Dichlorobenzene 103 91 12.4 40-142 30%
Comments: Method blank - no compounds of interest detected
NA  Not Analyzed

Not Detected at or above the method detection limit WPPLABFM191 pgl

1710 Douglas Drive North 0 Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer



c RA Consulting Engineers

CONESTIGA-ROVERS & ASSOCIATES
651 Colby rive, Waterloo, Ontario Canada N2V 1C2

2.

SHIPPED TO (Laboratory name):

Labhs

CH A|N OF' CUSTODY PROJECT Ne: PROJECT NAME:
RECORD ZHEE L il
/ Le]
5 PLER'S qIG\IATURE =X &
% T ey T T S‘T‘;“,',’ELE 5% REMARKS
SEQ| sampLE e Q TIME SAMPLE LOCATOIN *8
W-Yonz89-0m 01| (-2-88 1QUST  Lordf Walr |$ 4115/@; for
e s -z  SiH ’I S5 A/q[o i
tyr =03 ] S | Apmatc Orem;
i _—_'_(/.9‘ d G]‘]? . [ l S lcermporio J
/=0 , 9) J S |lvspne 5PA
1 =07 _\’/ =7 s /e dhod s bo/
Y. A ) Tl{ poz.
s
:4'?:4 f:,YZ/ A-;)’" s
5({0&/: My Wﬁ/ﬁ
As, e (o,
Cf" (-a - /345
// q S 6 4 Aq
‘-/Zf_z A7
TOTAL NUMBER OF CONTAINERS
ANTICIPATED CHEMICAL HAZARDS:
REUNQUISHED BY: / ] DATE /TIME RECEIVED BY: :
RELINQUISHEDN8¥” DATE/TIME RECEIVED BY:
@ (sioN) I S (S
RELINQUISHED 3Y: DATE/TIME RECEIVED BY:
Tl
3 (SteN) 1 @ (sen)
ADDITIONAL SIGNATURE 0
SHEET REQUIRED
METHOD OF SHIPMENT: SHIPPED BY: REC

D FOR LABORATORY BY: |~ DATE/TIME y
(SIGN . ) - 7

CONDITION OF SEAL

UPON RECEIPT:

COOLER BPENED BY: " DATE /TIME
GENERAL CONDITION OF COOLER: {Si6HS |
WHITE - CRA OFFICE COPY
YELLOW — RECEIVING LABQRATORY COPY
ol moo - St €Y Ne 5987



~ Offices:
ﬁcc - PORT OF LABORATORY ANALY¢ Minneapolis, Minnesota
®

v N Tampa, Florida
: Coralville, lowa
I(’..:JOFOTOFI@S, NC. Novato, California
Leawood, Kansas
Irvine, California

o e, N, FILE COPY. Lotiannt

?,-\.»-‘Ir". ! .
ot 30 8
Mr. Jon Michaels \—l<L/ <:h,
Conestoga Rovers & Associates, Inc. E;t
382 Hest County Road D
St. Paul, MN 55112 AR TEAL G
Prose VA

RE: PACE Project No. 890808.516

Dear Mr. Michaels:

Enclosed is the report of laboratory analyses for samples received
August 08, 1989.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

Ay

C Oy

Susan D. Max
Director, Sampling and Analytical Services

Enclosures

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal oppoertunity employer




Offices:
QcCe . ORT OF LABORATORY ANALYS Minneapiclis, Minnissota
. . .

< Tampa, Florida

: ; Coralville, lowa
IGbOFOTOFI@S. nc. Novato, California
Leawood, Kansas

Leawood, Kans
Conestoga Rovers & Associates, Inc.  October 05, 1989 ans S-aiformia

382 West County Road D PACE Project Number: 890808516
St. Paul, MN 55112

Attn: Mr. Jon Michaels

2853 A,
PACE Sample Number: 279190
Date Collected: 08/04/89
Date Received: 08/08/89

W-080489-
Parameter Units _MDL OM-06  DATF ANAIY7FD
INORGANIC ANALYSTS
INDIVIDUAL PARAMETERS
Arsenic mg/L 0.002 ND 08/25/89
Barium mg/L 0.2 ND 08/09/89
Cadmium mg/L 0.0001 ND 09/05/89
Chromium mg/L 0.001 ND 08/22/89
Copper mg/L 0.01 0.01 08/09/89
Lead mg/L 0.005 ND 08/24/89
Mercury mg/L 0.0002 ND 08/24/89
Nickel mg/L 0.05 ND 08/14/89
Selenium mg/L 0.010 ND 08/24/89
Silver mg/L 0.04 ND 08/17/89
Zinc mg/L 0.01 ND 08/24/89
ORGANIC ANAJIYSIS
INDIVIDUAL PARAMETERS
Ethyl acetate ug/L 20 ND 09/01/89
PURGEABLE HALOCARBONS AND AROMATICS
Chloromethane ug/L 1.9 ND 09/01/89
Bromomethane ug/L 1.5 ND 09/01/89
Dichlorodifluoromethane ug/L 1.5 14 (1) 09/01/89
Vinyl chloride ug/L 1.5 5.2 {1) 09/01/89
Chloroethane ug/L 1.0 ND 09/01/89
Methylene chloride ug/L 1.0 ND 09/01/89
Trichlorofluoromethane ug/L 0.4 ND 09/01/89
1,1-Dichloroethylene ug/L 0.3 ND 09/01/89
MDL Method Detection Limit
ND Not detected at or above the MDL.
(1) These compounds co-elute

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543

an annal nnnartinibe emnlouer



. Offices:
ﬁ(c . PORT OF LABORATORY ANALYS Minneapolis, Minnesota
) . @ ‘(I':amp;a.,“Flc;rida
¢ : . oralville, lowa
lQbOFGTOerS' NC. Novato, California
Leawood, Kansas
Irvine, California

Mr. Jon Michaels > October 05, 1989
Page 2 PACE Project Number: 890808516
B-4

PACE Sample Number: 279190
Date Collected: 08/04/89
Date Received: 08/08/89

W-080489-
Parameter Units MDL_  IM=06 DATFE ANAIYZFD
ORGANIC ANAIYSTS
PURGEABLE HALOCARBONS AND AROMATICS
1,1-Dichloroethane ug/L 0.2 ND 09/01/89
trans-1,2-Dichloroethylene ug/L 0.3 ND 09/01/89
Chloroform ug/L 0.5 ND 09/01/89
1,2-Dichloroethane ug/L 0.2 ND 09/01/89
1,1,1-Trichloroethane ug/L 0.5 ND 09/01/89
Carbon tetrachloride ug/L 0.3 ND 09/01/89
Bromodichloromethane ug/L 0.2 ND 09/01/89
1,2-Dichloropropane ug/L 0,2 ND 09/01/89
cis-1,3-Dichloro-1-propene ug/L 0.5 ND 09/01/89
1,1,2-Trichloroethylene ug/L 0.5 ND 09/01/89
Benzene : ug/L 1.0 ND 09/01/89
Dibromochloromethane ug/L 1.0 ND 09/01/89
1,1,2=Trichloroethane ug/L 1.0 ND 09/01/89
trans-1,3-Dichloro-1-propene ug/L 0.3 ND 09/01/89
2-Chloroethylvinyl ether ug/L 5.0 ND 09/01/89
Bromoform ug/L 1.0 ND 09/01/89
1,1,2,2-Tetrachloroethane ug/L 1.0 ND 09/01/89
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND 09/01/89
Toluene ug/L 1.0 ND 09/01/89
Chlorobenzene ug/L 1.0 ND 09/01/89
Ethyl benzene ug/L 1.0 ND 09/01/89
1,3-Dichlorobenzene ug/L 4.0 ND 09/01/89
1,2-Dichlorobenzene ug/L 4.0 ND 09/01/89
1,4-Dichlorobenzene ug/L 4.0 ND 09/01/89
cis-1,2-Dichloroethylene ug/L 0.5 ND 09/01/89
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North © Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer



pace.

laboratories, nc

Mr. Jon Michaels
Page 3

PACE Sample Number:
Date Collected:
Date Received:

Parameter Units
JTNORGANTC ANALYSIS

INDIVIDUAL PARAMETERS

Arsenic mg/L
Barium mg/L
Cadmium mg/L
Chromium mg/L
Copper mg/L
Lead mg/L
Mercury mg/L
Nickel mg/L
Selenium mg/L
Silver mg/L
Zinc mg/L
ORGANIC ANAIYSTS

INDIVIDUAL PARAMETERS

Ethyl acetate ug/L
PURGEABLE HALOCARBONS AND AROMATICS
Chloromethane ug/L
Bromome thane ug/L
Dichlorodifluoromethane ug/L
Vinyl chloride ug/L
Chloroethane ug/L
Methylene chloride ug/L
Trichlorofluoromethane ug/L
1,1-Dichloroethylene ug/L
1,1-Dichloroethane ug/L
trans-1,2-Dichloroethylene ug/L
Chloroform ug/L
MDL Method Detection Limit

ND Not detected at or above the MDL.

October 05, 1989
PACE Project Number:

20ORT OF LABORATORY ANALY¢

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas
Irvine, California

890808516
-3
279200
08/04/89
08/08/89
W-080489-

MDL . IM-07 DATE_ANALYZED
0.002 ND 08/25/89
0.2 ND 08/09/89
0.0001 ND 09/05/89
0.001 ND 08/22/89
0.01 0.02 08/09/89
0.005 ND 08/24/89
0.0002 ND 08/24/89
0.05 0.05 08/14/89
0.010 ND 08/24/89
0.04 ND 08/17/89
0.01 ND 08/24/89
120 ND 08/18/89
1.0 ND 08/18/89
1.5 ND 08/18/89
1.5 ND 08/18/89
1.5  ND 08/18/89
1.0 ND 08/18/89
1.0 D 08/18/89
0.4 ND 08/18/89
0.3 0.5 08/18/89
0.2 ND 08/18/89
0.3 ND 08/18/89
0.5 ND 08/18/89

1710 Douglas Drive North S Mirnneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




Offices:

@ccm . 20RT OF LABORATORY ANALYS ! Minneapolis, Minnesota

aboratories, inc

Mr. Jon Michaels
Page 4

PACE Sample Number:
Date Collected:
Date Received:
Parameter

ORGANTC ANAIYSTS

October 05, 1989

Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas
Irvine, California

PACE Project Number: 890808516

Units -MDI

PURGEABLE HALOCARBONS AND AROMATICS

1,2-Dichloroethane ug/L
1,1,1-Trichloroethane ug/L

Carbon tetrachloride ug/L
Bromodichloromethane ug/L
1,2-Dichloropropane ug/L
cis-1,3-Dichloro-1-propene ug/L
1,1,2-Trichloroethylene ug/L
Benzene ug/L
Dibromochloromethane ug/L
1,1,2-Trichloroethane ug/L
trans-1,3-Dichloro-1-propene ug/L
2-Chloroethylvinyl ether ug/L
Bromoform ug/L 1
1,1,2,2-Tetrachloroethane ug/L 1
1,1,2,2-Tetrachloroethylene ug/L 1
Toluene ug/L 1
Chlorobenzene ug/L 1
Ethyl benzene ug/L 1
1,3-Dichlorobenzene ug/L
1,2-Dichlorobenzene ug/L
1,4-Dichlorobenzene ug/L
cis-1,2-Dichloroethylene ug/L

MDL Method Detection Limit

ND Not detected at or above the MDL.

NO =t = = O OO0 C0O00O

[T g <

3 3

MO0 000000 OoOwooowm

PR wr N

-5
279200
08/04/89
08/08/89
W-080489-
IM-=07  DATF ANALYZED

ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89

1710 Douglas Drive North G Minneapolis, MN 55422 O Phone (612) 544-5543

an equal opportunity employer




Offices:
ﬁcc . 20RT OF LABORATORY ANALYS l\lﬂinneapolis, Minnesota
: ® Tampa, Florida
: . Coralville, lowa
ldboratories, inc Gde o
Leawood, Kansas
Irvine, California

Mr. Jon Michaels October 05, 1989
Page 5 PACE Project Number: 890808516

M ief. R.‘.} oA

vp= Lo
PACE Sample Number: 279210
Date Collected: 08/04/89
Date Received: 08/08/89

W-080489-
Parameter Units _MDI . IM-QB  DATF ANAIYJZED
INORGANTC ANAIYSIS
INDIVIDUAL PARAMETERS
Arsenic mg/L 0.002 ND 08/25/89
Barium mg/L 0.2 ND 08/09/89
Cadmium mg/L 0.0001 0.0005 09/05/89
Chromium mg/L 0.001 ND 08/22/89
Copper mg/L 0.01 ND 08/09/89
Lead mg/L 0.005 ND 08/24/89
Mercury mg/L 0.0002 ND 08/24/89
Nickel mg/L 0.05 ND 08/14/89
Selenium mg/L 0.010 ND 08/24/89
Silver mg/L 0.04 ND 08/17/89
Zinc mg/L 0.01 ND 08/24/89
ORGANIC ANAIYSTS
INDIVIDUAL PARAMETERS
Ethyl acetate ug/L 120 ND 08/18/89
PURGEABLE HALOCARBONS AND AROMATICS
Chloromethane ug/L 1B ND 08/18/89
Bromome thane ug/L 1.5 ND 08/18/89
Dichlorodifluoromethane ug/L 1:5 ND 08/18/89
Vinyl chloride ug/L 1:5 ND 08/18/89
Chloroethane ug/L 1.0 ND 08/18/89
Methylene chloride ug/L 1.0 ND 08/18/89
Trichlorofluoromethane ug/L 0.4 ND 08/18/89
1,1-Dichloroethylene ug/L 0.3 ND 08/18/89
1,1-Dichloroethane ug/L 0.2 ND 08/18/89
trans-1,2-Dichloroethylene ug/L 0.3 ND 08/18/89
Chloroform ug/L 0.5 ND 08/18/89
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North O Mirnneapolis, MN 55422 O Phone (612) 544-5543
an eaual coporturity emplover




. Offices:
acc . PORT OF LABORATORY ANALYS Minneapolis, Minnesota
: ® z?maahFﬁﬂda
: : oralville, lowa
|ObOFCITOﬂeS. NC. Novato, California
Leawood, Kansas
Irvine, California

Mr. Jon Michaels October 05, 1989
Page 6 PACE Project Number: 890808516
Moss - Rivaa
UPS'I‘I(GM
PACE Sample Number: 279210
Date Collected: 08/04/89
Date Received: 08/08/89
i W-080489-
Parameter Units MDL ~ JIM-08 DATE ANALYZED
ORGANIC ANAIYSIS
PURGEABLE HALOCARBONS AND AROMATICS
1,2-Dichloroethane ug/L 0.2 ND 08/18/89
1,1,1-Trichloroethane ug/L 0.5 ND 08/18/89
Carbon tetrachloride ug/L 0.3 ND 08/18/89
Bromodichloromethane ug/L 0.2 ND 08/18/89
1,2-Dichloropropane ug/L 0.2 ND 08/18/89
cis-1,3-Dichloro-1-propene ug/L 0.5 ND 08/18/89
1,1,2-Trichloroethylene ug/L 0.5 ND 08/18/89
Benzene ug/L 1.0 ND 08/18/89
Dibromochloromethane ug/L 1.0 ND 08/18/89
1,1,2-Trichloroethane ug/L 1.0 ND 08/18/89
trans-1,3-Dichloro-1-propene ug/L 0.3 ND 08/18/89
2-Chloroethylvinyl ether ug/L 5.0 ND 08/18/89
Bromoform ug/L 1.0 ND 08/18/89
1,1,2,2-Tetrachloroethane ug/L 1.0 ND 08/18/89
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND 08/18/89
Toluene ug/L 1.0 ND 08/18/89
Chlorobenzene ug/L 1.0 ND 08/18/89
Ethyl benzene ug/L 1.0 ND 08/18/89
1,3-Dichlorobenzene ug/L 4.0 ND 08/18/89
1,2-Dichlorobenzene ug/L 4.0 ND 08/18/89
1,4-Dichlorobenzene ug/L 4.0 ND 08/18/89
cis-1,2-Dichloroethylene ug/L 0.5 ND 08/18/89
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive Norih O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer



Offices:

| ﬁ(@@ . PORT OF LABORATORY ANALYS Minneapolis, Minnesota
laboratories, nc

Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas
Irvine, California

Mr. Jon Michaels October 05, 1989
Page 7 PACE Project Number: 890808516

s R,‘J-L«

P 5{ ree A
PACE Sample Number: 279220
Date Collected: 08/04/89
Date Received: 08/08/89

HW-080489-

Parameter Units MDIL . JM-09 DATE ANALYZED
INORGANTIC ANAIYSTS
INDIVIDUAL PARAMETERS
Arsenic mg/L 0.002 ND 08/25/89
Barium mg/L 0.2 ND 08/09/89
Cadmium mg/L 0.0001 0.0008 09/05/89
Chromium mg/L 0.001 ND 08/22/89
Copper mg/L 0.01 ND 08/09/89
Lead mg/L 0.005 ND 08/24/89
Mercury mg/L 0.0002 ND 08/24/89
Nickel mg/L 0.05 ND 08/14/89
Selenium mg/L 0.010 ND 08/24/89
Silver mg/L 0.04 ND 08/17/89
Zinc mg/L 0.01 ND 08/24/89
ORGANIC ANAILYSTS
INDIVIDUAL PARAMETERS
Ethyl acetate ug/L 120 ND 08/18/89
PURGEABLE HALOCARBONS AND AROMATICS
Chloromethane ug/L 1.0 ND 08/18/89
Bromomethane ug/L 1.5 ND 08/18/89
Dichlorodifluoromethane ug/L 1«5 ND 08/18/89
Vinyl chloride ug/L 1:5 ND 08/18/89
Chloroethane ug/L 1.0 ND 08/18/89
Methylene chloride ug/L 1.0 ND 08/18/89
Trichlorofluoromethane ug/L 0.4 ND 08/18/89
1,1-Dichloroethylene ug/L 0.3 1.1 08/18/89
1,1-Dichloroethane ug/L 0.2 ND 08/18/89
trans-1,2-Dichloroethylene ug/L 0.3 ND 08/18/89
Chloroform ug/L 0.5 ND 08/18/89
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North & Mirneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




. Offices:
@(@ . ORT OF LABORATORY ANALYS Minneapolis, Minnesota
: ® Eamp[a‘,“Flc;rida
' - . oralville, lowa
|GbOfGTOFI€S. INC. Novato, California
Leawood, Kansas
Irvine, California

Mr. Jon Michaels October 05, 1989
Page 8 PACE Project Number: 890808516
75 River

Mﬁo\-ua 5{ e A
PACE Sample Number: 279220
Date Collected: 08/04/89
Date Received: 08/08/89

W-080489-
Parameter Units MDL  JM-09 DATE ANAIYZ7FD
ORGANIC ANAIYSIS
PURGEABLE HALOCARBONS AND AROMATICS
1,2-Dichloroethane ug/L 0.2 ND 08/18/89
1,1,1-Trichloroethane ug/L 0.5 ND 08/18/89
Carbon tetrachloride ug/L 0.3 ND 08/18/89
Bromodichloromethane ug/L 0.2 ND 08/18/89
1,2-Dichloropropane ug/L 0.2 ND 08/18/89
cis-1,3-Dichloro-1-propene ug/L 0.5 ND 08/18/89
1,1,2-Trichloroethylene ug/L 0.5 ND 08/18/89
Benzene ug/L 1.0 ND 08/18/89
Dibromochloromethane ug/L 1.0 ND 08/18/89
1,1,2-Trichloroethane ug/L 1.0 ND 08/18/89
trans-1,3-Dichloro-1-propene ug/L 0.3 ND 08/18/89
2-Chloroethylvinyl ether ug/L 5.0 ND 08/18/89
Bromoform ug/L 1.0 ND 08/18/89
1,1,2,2-Tetrachloroethane ug/L 1.0 ND 08/18/89
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND 08/18/89
Toluene ug/L 1:0 ND 08/18/89
Chlorobenzene ug/L 1.0 ND 08/18/89
Ethyl benzene ug/L 1.0 ND 08/18/89
1,3-Dichlorobenzene ug/L 4.0 ND 08/18/89
1,2-Dichlorobenzene ug/L 4.0 ND 08/18/89
1,4-Dichlorobenzene ug/L 4.0 ND 08/18/89
cis-1,2-Dichloroethylene ug/L 0.5 ND 08/18/89
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North 0 Minneapolis, MN 55422 C Phone (612) 544-5543
an equal opportunity employer
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Floboratories, ne

Mr. Jon Michaels
Page 9

PACE Sample Number:
Date Collected:
Date Received:

i

2ORT OF LABORATORY ANALYS

October 05, 1989

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas
Irvine, California

PACE Project Number: 890808516

Parameter Units _MDIL
INORGANIC ANAIYSTS

INDIVIDUAL PARAMETERS

Arsenic mg/L 0.002
Barium mg/L 0.2
Cadmium mg/L 0.0001
Chromium mg/L 0.001
Copper mg/L 0.01
Lead mg/L 0.005
Mercury mg/L 0.0002
Nickel mg/L 0.05
Selenium mg/L 0.010
Silver mg/L 0.04
Zinc mg/L 0.01
ORGANIC ANALYSTS

INDIVIDUAL PARAMETERS

Ethyl acetate ug/L 120
PURGEABLE HALOCARBONS AND AROMATICS

Chloromethane ug/L 1.0
Bromomethane ug/L |
Dichlorodifluoromethane ug/L 1.5
Vinyl chloride ug/L 1.5
Chloroethane ug/L 1.0
Methylene chloride ug/L 1.0
Trichlorofluoromethane ug/L 0.4
1,1-Dichloroethylene ug/L 0.3
1,1-Dichloroethane ug/L 0.4
trans-1,2-Dichloroethylene ug/L 0.3
Chloroform ug/L 0.5
MDL Method Detection Limit

ND Not detected at or above the MDL.

-5

279230

08/04/89

08/08/89

W-080489-

AM-10  DATF ANAIY7FD

ND 08/25/89
ND 08/09/89
ND 09/05/89
ND 08/22/89
ND 08/09/89
ND 08/24/89
ND 08/24/89
0.05 08/14/89
ND 08/24/89
ND 08/17/89
ND 08/24/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89
0.8 08/18/89
ND 08/18/89
ND 08/18/89
ND 08/18/89

1710 Douglas Drive North @ Minneapolis, MN 55422 O Phone (612) 544-5543

an equal opportunity employer




Offices:
ﬁcc . PORT OF LABORATORY ANALYS Minneapolis, Minnesota
: ® Tampa, Florida
i : . Coralville, lowa
lObOFOTOHe& NcC. No:rat\g. %a!ifvovrnia
i Leawood, Kansas
Irvine, California

Mr. Jon Michaels October 05, 1989
Page 10 PACE Project Number: 890808516
B-5

PACE Sample Number: 279230
Date Collected: 08/04/89
Date Received: 08/08/89

W-080489-
Parameter Units _MDL_ IM-10  DATF ANAIY7ZED
ORGANTC ANAIYSIS
PURGEABLE HALOCARBONS AND AROMATICS
1,2-Dichloroethane ug/L 0.2 ND 08/18/89
1,1,1-Trichloroethane ug/L 0.5 ND 08/18/89
Carbon tetrachloride ug/L 0.3 ND 08/18/89
Bromodichloromethane ug/L 0.2 ND 08/18/89
1,2-Dichloropropane ug/L 0.2 ND 08/18/89
c¢is-1,3-Dichloro-1-propene ug/L 0.5 ND 08/18/89
1,1,2-Trichloroethylene ug/L 0.5 ND 08/18/89
Benzene ug/L 1.0 ND 08/18/89
Dibromochloromethane ug/L Lel) ND 08/18/89
1,1,2-Trichloroethane ug/L 1.0 ND 08/18/89
trans-1,3-Dichloro-1-propene ug/L 0.3 ND 08/18/89
2-Chloroethylvinyl ether ug/L 5.0 ND 08/18/89
Bromoform ug/L 1.0 ND 08/18/89
1,1,2,2-Tetrachloroethane ug/L 1.0 ND 08/18/89
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND 08/18/89
Toluene ug/L 1.0 ND 08/18/89
Chlorobenzene ug/L 1.0 ND 08/18/89
Ethyl benzene ug/L 1.0 ND 08/18/89
1,3-Dichlorobenzene ug/L 4.0 ND 08/18/89
1,2-Dichlorobenzene ug/L 4.0 ND 08/18/89
1,4-Dichlorobenzene ug/L 4.0 ND 08/18/89
cis-1,2-Dichloroethylene ug/L 0.5 ND 08/18/89
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North © Minneapolis, MN 55422 O Phone (612) 544-5543
an equal oppoertunity employer



, Offices:
@cc . 2ORT OF LABORATORY ANALYS Minneapolis, Minnesota
: ® Tampa, Florida
¥ & ; Coralville, |
laboratories, inc. o, o
Leawood, Kansas
Irvine, California

Mr. Jon Michaels October 05, 1989
Page 11 PACE Project Number: 890808516

The data contained in this report were obtained using EPA or other
approved methodologies. All analyses were performed by me or under
my direct supervision.

Seott- Grgetoner A

Michael A. Radle
Inorganic Chemistry Manager

gv\/mw\.o ﬂ‘-'t”;‘ Wﬁ

Susan D. Max
Organic Chemistry Manager

1710 Douglas Drive North 3 Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer
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CR A Con; N — SHIPPED TO (Laboratory name):
" CONESTOGA-ROVERS & ASSOCIATES |
651 Colby Drive, Waterloo, Ontario Canada N2V 1C2 /% 4 A = AS
CHAIN OF CUSTODY | Proscr t: PROJECT NAME:
RECORD L |Z8S3 | Ford, Sik C
SAMPLER'S SIGNATU}#Z‘\ Ll SisibiE g
o0 nee |82 REMARKS
SEQT SawpLe t. \OATE | TME SAMPLE LOCATOIN 3
- 02048 S Iml-¢ ¢ 2 141/9 Wedtr | S LAnalyzr Fors
K ‘7 Y AL ™ JOrqu,rc_ S
/ /0 - 04 X/ S|\ Srqs £14
I [/ 09 AN Sl s /14(_7&{40({_5
T -/0 23 Y S | p0ls 402
el Jf(/ 3 _/1‘— it
L-/a’/c,/f /Jz’at’//l‘.l/il/f’! ’
5/(’%/1 datitat
/ /7“54 V%l
 Fo/lowsins.!
S Ba gl o
é/" [:-u }ptg
H‘qi S, A4
S N~
TOTAL NUMBER OF CONTAINERS

ANTICIPATED CHEMICAL HAZARDS:

Y. FEc< XXD

RELINQUISHED BY: m M /L DATE/TIME RECEIVED BY:
* ® sl t = lara-u.._

RELINQUISHED BY DATE/TIME RECEIVED BY:

@ (SIGN) | S (SIeN)
RELINQUISHED BY: DATE/TIME RECEIVED BY:

& (SICN) I @ (SIGN)

ADDITIONAL SIGNATURE [:]
SHEET REQUIRED

METHOD OF SHIPMENT: SHIPPED BY: RECEIV'E&\/%%B’QRA Y BY: | 7PATE/TIME
A e RS-+

(SIGN)

CONDITION OF SEAL UPON RECEIPT: COOLER OPENED BY: DATE/TIME

GENERAL CONDITION OF COOLER: w0 |
WHITE — CRA OFFICE COPY
PINK T Gk LABORATORY COPY N° 005134
GOLDEN RCD  — SHIPPERS



CONESTOGA-ROVERS & ASS OCIATES

382 West County Road D ; ys
St. Paul, Minnesota 55416 Rec'd CRA

553 N0V 10 89
ANALYTICAL REPORT SUBMISSION :

CHECK LIST
Date Samples Received 8 -8 -89 Method ' O Overnight
O Regular Mail
Date Report Sent to CRA 0 Fax
O Other
Items Includ
S .
1. Summary List of Samples Analyzed
2. L Date of Sample Receipt |
3 il Date of Sample Extraction
4 il Date of Sample Analysis
5 \/ Method Blank Data for all Parameters
6 v Matrix Spike Recoveries
7 o Matrix Spike Duplicate Recoveries ’
8 v QC Check Sample Data
9 A Surrogate Spike Recoveries

All samples extracted and analyzed within specified holding times:
O Yes 0O No

If no is checked please list CRA sample IDs of any samples that exceeded their holding times.

Lab Check List Completed by

\ CRA USE ONLY
Date Received Complete: O Yes O No

Received by Copies to
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“laboratories, inc

‘ient C‘/QH

| Project a‘% 65

- By

Date

Sheet No. _l__ ot_.?)_

Subjec&\mm O+ &Mles Project No‘?ﬁﬁ(% Sl

R \L\m\\l "?erp

%\CESlmgF]e

CLRA Sarnple Dole of

Doade Of

Dox-OF

e ot

Nurher M mber] Goltechan | geceipt [Enchinn | Poalysis, Aonhes
091G - DRMEg-ad 429 [ 3-%E | A Ar<enic. | 2258
. MR [Borum | %495
VA [Qedimivns | 945-%
NA Clhvymiun 1893 R
MNA - {Copper (%989
0A [lead  |R04M
VA [ercun, | $:a4-H
DA [ickel ® [A14-XG
VA [Senium |FaN-R
VA [ Sver [ R)7-8
VA | Zine 132U
O P ielate Q-8
VA0l leoa |9-(19
31930 IR oN S4B F-F G | W |Arenic. %2358
DP\ hﬁ’umm %_c\_%q
va  1Cadmium |8-6-8
A - 0 hmium | 53a-H
A ({Copper | H9
NA | Lead ZAY-5
A IMNeriny. AAY-EG
DA Doickel M R-14-8
OA_ ISelenum %234 89
O S ver % J7-84
oA | Zine e R




~laboratories. inc

- lient O Rﬁq

Project (9 K6 5

. By

Date

Sheet No. A

015

Sub;ecﬁkm}mm DF K%lm,{]{@ Project N&O%Ogl SILF

P\m‘\rzﬁ@
T mguﬁr:\!\;ﬂfe e S&mkg:fnm/ D(.Exjﬁzdc{iur\ mgifg %gin \qr\(ﬁj\i 5 m&fﬁfﬂ[\l‘-q&
~120 W0 o] HY-H 288 (oA F¥leode | X158
. WA |0l fwoa | %A
cDA RO 08 | 2-U-A | B8 | A [Breenic. | %055
WA | Forium [E98
DA Cﬁ(\m’\i ia G-5-% o
oA Chyromium | 333-F
DA |Copper 2-9-Y
DR | Lead) FAU-¥
MA [Mercn. a4
VA [ Oicke) | 41
LA [Selenivm |34
WA (Silver [R178
DA [Zirc a4
VA EMY etk |%B-1
VA oDt figpa | B9
2920 DDA 0 B9 |R-899 | DA | Arenic | 35K
| VA [ Ronum [ 3-9-39
WA ICadmiwm |9-9-&
VA IMhomiem | X4
NA Copper | R9-&
DA | ead X-AY-39
A |Mercuny. | 0411
A kel B R
\ NA | Celenium |Fad-8




+ lient w

+~ By Date

“loboratories.ine.  proiect_AEDD Shest Now. D Bl
| 8ubgec8.k\mm ’)F\QJC‘JY\ ’)p.%/ Project No %:“O?O% 51
j PH’O \(’7{’(9
: ﬁmﬁ S Sarr;ﬁ:z(;\ e~ Dﬂojltegmn Doé:ffgffﬁ %&Z}hﬁg;n ’IC\N}J\l S w&i’i\{%
9ol Wtk | Y& [ &R | DA [Siver R)71-29
: va | Zire Xad-Ki
VA PN oy etote | ReIE-89
- ) LA o poa [ FEE
A3 ok o] U | 34w VA [ Brenic, |385%
VA [Badum | E9-8
oA Codmiumn | A-5-29
NA IO | 3-3a-8
NA  [Coppey 294
NN EEES
NA - [tecune. | ZaU-&
DA [ Nickel ¥ [ Z-14-8
VA [lenium | 3348
WA IR Wer 3-11-%
VA | Gne Cou-&
OA [E et | B B39
VA - lool|oa | B3
\
| \




Project Name __ O/Q\q

SUMMARY OF INORGANIC ACCURACY AND PRECISION DATA

Date of Mthd ggg?k Spiked | % Acc. |[Sample| Sample RPD
Parameter Analysis | Blk_ | %Z_Rec | Value | Rec | Range |_A__| A.Dun_ | RFD Ranqe_
Aeac  [Fos$ o g (0.0 oo s B3a | e |10 F30
PACE Sample# ‘ fﬁ)@fﬁ) BEEa! '
Berium 1398 [<0.a] 93 |54 hooE-5(4.3 |Yie [T | 3D
PACE Sample# ;Z_MLE') | T3]
Codmium R-5-85 el (DL | |43 |99 fa-lis|lagllak | Q| 3O
PACE Sample# aglern élgl}abq
C eomium | 3o ool 106 | 5,1 |35 Bsis|S.3 |5 | J | S0
PACE Sample# 98&3‘4 : A03
Copper 3-9-g ootz [1.014 AT 35151087048 | 1 |1 3D
1 PACE Sample# :;j]th§5 ' ;1733q i
Lead  Rag® loowd [MA | — Belis| Vo] .00 | 30
- ?ACE Sample# _ ' ' Ejjq _
MNercan R+ [0y (00 |90 99 [R5 MO [ W0 |—
PACE Sample# 30
Micked 20U [«s|G [Les |R [B1soqq 698 | o | 3O
PACE Sample# &Dcl(pq mq;B

HA
e

Not Analyze

d

Not Detected at or above the method detection Timit

’pa%e,\'o@a




roject Name _ %

SUMMARY OF INORGANIC ACCURACY AND PRECISION DATA

Date of Mthd g?ﬁ?k Spiked | % Acc. |Sample| Sample RPD
Parameter Analysis | Blk | % Rec | Value | Rec | Range |_A__| ADun_ | RRD Range_
Selenium [BasBqrecc| o0 | Mo |93 |85-Ns] | | 10130
PACE Sample# é§F7¢iSK) <;7Tﬁlﬂ , |
Qilver  |%171485 |«om] 101 |0,50010e[EN50.54 | .34 | O | 30
. PACE Sample# | EQH]L¥4C7 E%&fﬁﬁq
Zine 5244 [0403|9 | 16D | [ElIs|o20| 0 30| O | 30
PACE Sample# RO | 151

PACE Sample#

PACE Sample#

PACE Sampleff

PACE Sample#

PACE Sample#

NA Not Analyzed
hi Not Detected at or above the method detection limit

’PQC}L = oF Q.
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DAILY MATRIX SPKIE/MATRIX SPIK.E DUPLICATE RECOVERY
ANALYSIS: 601, 602, 4658 FILE NUMBER:
INSTRUMENT: _C PREPED BY:
STANDARD: DATE PREPED: : CLIENT NAME:
SAHMPLE SPIKED: 20:89 ANALYZED BY: W2z PROJECT NAME:
SAMPLE MATRIX: WAT e~ _.DATE ANALYZED S—r -5 P PROJECT NUMBER:
True Sample Accuracy |.Precision Associated
Compound Value | Result HS L REC | MSD | L REC | RPD Limits Limit Samples
134
Chloromethane 000 D 20.< | 1z {22 93 30% 20189
Bromome thane ] l 2.5 s Ze3] 29 | ik 30% 3019 |
Chloroethane 2.3 1 107 |&Y¢]| 1o | 5.7 S 20198
Methylene Chioride 9 | ol ol g5 |zwlme-n 30% 26199
1,1-Dichioroethylene I ) zz. o Mo | 120 },‘j 132 - 40 30% 20/88
1,1-Dichloroethane | 2| 0s Lozl ug | ¢2]ies-a | 30% Fbinn
Chloroform ’ 22.8 | ny las.sl 28 |58 122 - 67 30% .92'9‘{8‘(
Carbon Tetrachloride 2.< -:08. 53,2 .‘".’ ¢ 13.¢ | 136 .'_':.59' 30% 2817/
1,2-Dichloropropane 2ho (it ZZ-.'.';" 02 |ae 127 - 63 30% 28172
1,1,2-Trichl thyl E % ;
,1,2-Trichloroethylene |29 03 129 2y ey | 17 - 72 30 28193
Benzene f 92 190 |ass| 10z | 3.5|120- 73 A
|Dibromochloro Hethane 460 ] %‘)'_{—‘ 101 (/g.,) fZL G 4 | 151 - 55 30%

Page 1 of 2




DAILY MATRIX SPKIE/MATRIX SPIKE DUPLICATE RECOVERY

ANALYSIS: 601, 602, 465B o FILE NUMBER: o

INSTRUMENT: C ' PREPED BY: ;

STANDARD: A DATE PREPED:. CLIENT NAME:

SAMPLE SPIKED: ' ANALYZED BY: : B ke PROJECT NAME:

SAMPLE MATRIX: : DATE ANALYZED . - PROJECT NUMBER:

| ' True | Sample . . | Accuracy | Precision | Assoclated
- Compound Value | Result MS % REC | MSD { L REC | RPD Limits Limit Samples
O s L o . _ r

1,1,2-Trichloroethane 0.0 N2 0.5 ot #2122 oy 151 - 55 30%

2-Chloroethylvinyl Ether ] 21 _333*' .2l g1 * 5!2’_& 145 - 82 30%

Tetrachloroethylene 200 | 202 10! lz221 U |co 122 - 60 30%

Chlorobenz:ne y / 15,1 ﬁ‘r& 26.9 !O\f —-?7‘0 141 - 32 _ 30%
|1,3-Dichlorobenzene | :

s3] 37 | 22| §9 |2z 150 %6) 30%

1,4-Dichlorobenzene ,3_qcf}17o é‘ 129 "‘@t;,q;k 22 1 - ?0‘.3- 30%

¢ Asterisked Value are outside QC limits. : ' ‘

RPD: VOAs out of outside of QC Vimits. : QC Reviewed by:

g?coiery: VOAS out of outside of QC limits. - - . DATE: :
ank: - ' :

 Comments: __wx #s Comirs Zoe —Zhis Cﬂ}nﬁ‘ﬂ

T4HPPIAS

& - Page 2 of 2
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SUSSET ASSRIVIATION: 6013602

DATZ COLLECTED:

DATE RECEIVED:

DATZ AMALYZZD:

AMdALYST:

DATE EXTRACTEZO:

DATA RSY/i3WEd S§Y:.
ENTZ3:ZD 37 &

?

FOR CLP USE ONLY? |

PROJECT MAME:

CLTENT NAME:

PROJECT NLMBER:

FILE NLMBER:

INSTR. 103

HATRIX:

SAMPLE HAHE: //7(%9 B/l

© " SAIPLE NO.:
Other -

PARAMITIR HAME AS3RzY.
ug/ 1 [Oata‘}/f [Data [Results |
HoL 1011.< wislof1! " |(Resort) |
CHLOROMETHANE CHLORGMETH 1.0 - | | | A [
BROMOMETHANE BRAMOMETH 1.5 | | | ’ |
JICHLOROOIFLUCROMETHANE (1) FREON 12 1.5 | | | I ]
VINYL CHLORIOE (1) - YINYLCHLOR  1.S l | ! |
THLOROZTHANE ' CHLOROETH 1.0 | f20 | | 2 [
METHYLZNE CHLORIDE HECL 1.0 | I [/
~R [CHLOR OFLUOR OMETHANE FREOU1T 0.4 ! | TN
- 1,1-DTCHLOROETHYLENE 110CZ2NE 0.3 | [ l l I
1. 1-0 [CHLOROZTHANE 1CCEAE 0.2 l 1 T
‘RANS=1,2-0]CHLOROETHYLENE TRAIS120¢2 0.3 l |- | ! '
CHLOROFORIA : CHLORCFORM 0.5 | [ | |
,2-0 [CHLOROZTHANE 120CENIE 0.2 . I I I |
1, 1,1-TRICYLOROETHANE 1TCZASE 0.5 l | | |
~AR30M TEITAACHLORIDE CARSOMTET 0.3 1 I | i
REHCO [CHLORGYETHANE BOCISTHANE 0.2 | | | '
1,2-91CHLOROPRIPANE 125CPANE 0.2 [ | I :
21S=1,3-2[CELORD-1-PROPENE C1s13oc? 0.5 | | I J
1.1,2-TRICKLOROETHYLENE TCE 0.5 | | | :
JENZENE BEATENE 1.0 [ | | ‘
013R%HM0CELORACHSTYANE(2) DBCIETHANE 1.0 | I [ '
1.1.2-TRUICHLOROZITHANZ (2) H2IcZANE 1.0 | | I £
2AS=T,3-)ICHLER0-1900PCHE TRAIS11S62 0.) I [ I -

- L
rarm SEdey



SUBSZT ABSREVIATIQMN: 6018602

SANPLE HAME:

SAIPLE HO.:

PARAMETER NAME ~ ABBRSY. Other

‘ ' ug/1 [Data - |Date [Results |

MDL 10{1., oi1. | (Resors) |
2-CELOROITHILY T UYL ITHES 2CIYITAIR 5.0 | . [ I M0
BACMCF SN 3RCMOF IS 1.0 | | | [ !
1.1.2.2-TETRACHLOROE THANE ~ 122TVEAE 1.0 I I | |
1,1.2,2-TZTRACELOROETHYLENE 112277586 1.0 l | I I
TOLVE:S . TOLUENE 1.0 l | l |1
CHLOROSZUZENE . CMLORO3ZNI 1.0 | | T .
ETHYLSENZENE | ETHYLSENZ 1.0 l I [ ,' r
1,3-0 [CHLOROBENZEHE 130C3ENZ 4.0 ! I 1 I r
1,2-0[CHLOROBENZENE . 120C3€ENT 4.0 | L = | |
1,4-0 TCHLOROBENZENE -- 14DCSENZ 4.0 I 2 I ;
Footnota: ~ 1 - Thesa compounds co-eluta
2 - Thase compound_s:co-glute ‘ ) o

Form 02230 WA : T L



SUBSET ABBREYTATIOH: 4658
- FOR CLP USE oHLY7

OATE CCLLECTED: PROJECT NAXE:

DATE RECEIVED: CLIEXT XAHE:
DATE AMALYZED: g— /- 5’/ PROJECT YUBER:
AHALYST: —f%}v‘ Zﬂ‘"ﬁ'/%ﬁs /&ZF’ FILE XHOER:
DATE ZXTRACTED: [STR. (02 7
DATA REVISKED. 8Y: : ' XATRIX: LA TER
ENTERED 3Y: :
SAPLE XN CHEe A ST /T
g SA¥2LE NO.:
PARAMITCIR HaMI - . ; AB3RIY, Other - 7-_/_‘ -.
vg/1 [Odte |0ate' [ResuTes |
HoL [0il. j0il. [(Reoor:)
& CHLORCHMETHANE CHLORCKETH 1.0 | | | /AL ,
K BROMCHMETHANE BROMCETH 1S l l | //F
0 TCKLOROO[FLUOROMETHAKE (1) FREOK 12 1.5 | I w !
X YIHYL CHLORIOE (1) : YIKYLOLOR 1.5 l [ I /3
X CHLOROETHANE __CHLCRCETH 1.0 l | | Gn !
X KETHYLENE CHLORIOE KECL 1.0 [ [ L /0 |
ACETOKE : - ACETCKE 49 | N | ,
TRICKLORCFLUORCHETHAKE FRECK11 0.4 I [ I :
ALLYL CHLORICE Auvien 4o | I | ,
K 1,1-0(CHLORCETHYLENE llocsexe 0.3 | | | /06
~ TETRAHYDRCFURAK T 15 ! | il ,
K 1,1-0TCHLOROETHAKE Hocewr 0.2 | | | /p2 1
TRAHS-1,2-0 (CHLOROETHYLEXE (2) - TRAUGI2CE 0.3 l [ | ,
CIS-1,2-0[CKLOROETHYLEXE (2) clslace 0.5 | I { ,
ETHYL ETHER ETHYLETHER 0.3 | [ [ |
7. CHLORCFCRM ~_ CXLORGFORN 0.5 | ] [ /72 |
1,1,2-TRICKLOROTRIFLUOROETHAXE - FREOKI1] 0.7 [ [ l |
METHYL ETHYL XETOHE KEX 20 [ | , ;
1.2-0[CHLCROETHANE l2oCzie 0.2 | I I
D [BRCHCMETHAKE 0(BROMMETY 1.5 | l ,
1.1, 1-TRICKLOROETHAKE TNTaEME 0.5 | , [ !
X CARSCH TETRACHLORIOE CARBONTET 0.3 , , | J-

Form 22114



SUBSET AB3REVIATIOH: 4658

. SAMPLE WKE: CHECK ST A
| ' SAPLE X0.: )
PARAMETER NAE ‘. ASBREY.  Other G B @;
. ' ¥ ug/1 [0ate |Date |ResuTes l
‘ S oL lof1. lof1. [{Reoorc) |
BRCHOO (CHLCRCHETHANE : gocHETHANE Q.2 | | | |
O[CNULCRCACITONITRILE 0CLTeNIT 1.0 [ ; | |
2.3-0(CHLORO-1-PRCPENE . “20CPENE 0.5 | ! | i
N 1.2-0(CHLCRCPRCPANE 120CPAE 0.2 | | | 95 |
© 1.1-0(CHLCRO-1-28CPENE - 11ecpese 1.0 | | | [
C15-1.3-DICALEAS-1-PRCPEME CUSNIsE2 0.3 | | I i
A1, 1. 2-TRICHLOROITHYLENE : TCE 0.5 | l Wz [
',;\—- BENZENE BEKLINE 1.0 [ | | 75
1,3-0(CHLORQPRO? ANE B 130c2A%e 0.3 1 | | o
% O18RCHOCHLORCNETHARE (3) 0BCHETHANE 1.0 [ | | 47
K 1,1.2-TRICHLOROETHANE () 12rez e 1.0 I | | G
TRANS-1.3-0[CHLORO-1-2ROPEXE -~ TRAXSIICC? 0.3 | | , ,
1,2-0[BRCHOETHAKE R 1 4.0 [ | ; S
X 2-CKLOROETHYLYINYL ETHER . COENHER 5.0 L [ | 69
BRCMCFORY . tacKerom 1.0 I [ | I
1,1.1.2-TETRACKLOROETHAKE __NeTEMe 0.3 1 | l [
KETHYL [SOBUTYL XETONE ' M18X 1.0 ; | l ,
1,2.2-7TR YL SRCPRCPANE 120121 L9 I | P _[
1.1.2.2.-TETRACALOROETHANE H2earzae 1.0 | | [ ‘
v 1,1.,2.2-TETRACKLOROETHTLEXE 11221TEENE 1.0 [ | . 57
P EHNTACKLCR OETHANE _POMMEME 2.0 I | l ,
TOLUENE TOLUERE 1.0 [ { | :
7 CKUCROBENTENE : oacreaeNT 1.0 [ I 22
ETHYLIENZENE | EnTueNz 1.0 | | l
CLHENE - rENe 1.0 | I I
H-XYLENE - H-TYLEXE 1.9 [ | I
P-CILINE (¢) | p-xe 1.0 ; l |
0-1YLENE (&) ‘ 0- [TLIXE 1.0 l [ |
™ 1.3-9(CHLCRCBENTENE 13602682 4.2 ! | | 243
1,2-0(CHLOROSENTENE __laocient 4.0 | 1 l
W1, 1-9(CHLTRCIEATINE : HECeENT . ¢ 1 I I gf,g
OICHLTRCFL2CACTHANE FagaNzl 1.9 [ | _ : .
Feoznoze: ' - Theta <tmodunds c3-4lute ! . Thefe czagounds ca-sluce

! - Tmasa 2zmgoundt co-eluce b Pvava CoMESHATE BiLslGE



DAILY MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

AHALYSIS : 601,602,465B - FILE NUMBER:
INSTRUHENT : D PREPPED BY: - % |
STANDARD: A DATE PREPPED: al; |4 CLIENT NAME:
SAUPLE SPIKED: 395 32 ANALYZED BY: I PROJECT NAME:
SAMPLE MATRIX: Wt ta DATE ANALYZED: PTCG PROJECT NUMBER:
True Method Check Sample : Conc. QC LIMITS* Assoc.

Compound Value Blank Std. Result ,,HS(Di Rec. MSD ¥ Rec. RPD UCL _ LCL Samples
|Chlorsmethane 12¢.0 | M9 | | J\Dl | 7.5 12.45 110.3 35,31 |3c¢0 |
| Bronome thane | L | 1 1 2B 357 Dyt a3 191 | | 23233
|Viny) Chloride | | ! | 128.90 415 1205110731 /(.1 | o720l [
|Chloroethane | L l 23, | H‘?f 1224112 15,22 [ozs2al \ ¢
ltethylene Chloride z L | L 1182 | ' q1.01 4.0 ] g8 v.30] | 225 %] K 'y
|1,1-Dichloroethylene | Ll T} 12501185 | 42.5114,3 19, 5125.1] 107353 | |S
|1,1-DichToroethane l Ll 1<% | ND 4% 14901133 19401 5,131 120330 |/
|Chloroform l Ll 1 2 100921901 @po\A4. ! 195.515.931 | 753X
[Carbon Tetrachloride 1 L L1 - ND g 71 %m 1,5192.516. 23 20583
|1,2-Dichloropropane Ll Ll 2 113212681731 9101287 | 130645
|1,1,2-Trichloroethylene S A VA I = 1430 120.0100 | o A Bl 0121.0] | 30646 |
|Benzene | 3P | | L AD 1294 144 1 297 (42 10.671] | 30e4 7
lDibroanoch-loro Hethane 2O >Q.9| | Py o, L,l ‘-?;Q | /(o 2 3l O12 vyl R
[1,1,2-Trichloroethane 20| \l) | L A | 1170 LB.01 (2.1 1S $12.53] | |
2 Chioroethylviny) ether . 120:0] | | © | YV j=— i@ —113.9109.61— | l |
|Tetrachloroethylene | Ll 2= ]‘55-%5{ 33 v 16 Y12 05491 | I
| Chlorobenzene | L1 L ND 1123 199,01 (7.0185.0 %0 | 1
11,3-Dichlorobenzene ] T 11421960 1712851 2. 1R | =
11,4-Dichlorobenzene | U LV 1 V1431965115219 537 | !
* Asterisked Values are outside QC limits. Form 0161X, page 1
RPD: YOAs__ out of __ outside of QC limits. QC Reviewed by:
necovery: VOAs out of outside of QC limits. DATE:

Comments: s {_{-‘Ifq(l\](‘(i’q:hﬂp_ﬂwo_@ e .

Jies asitl M( IR dfgmmi,af {AA '.34{10/’(’
TR o




DAILY MATRIX SPKIE/MATRIX SPIKE DUPLICATE RECOVERY

ANALYSIS: 60]-—602, 4658 FILE NUMBER: 4 .

INSTRUMENT: (C 1\ PREPED BY: VYN

STAHDARD: _ B~ . DATE PREPED: c/ulad CLIENT NAME:

SAMPLE SPIKED: ZFSLT - ANALYZED BY: 7 U P PROJECT NAME:

SAHPLE MATRIX: £t 8 DATE ANALYZED V/A7Y PROJECT NUMBER:

True Sample : Accuracy | Precislon Assocliated
_ Compound Value | Result HS L REC | MSD | L REC | RPD Limits Limit Samples

‘ Chloromethane ‘whd A a5 % M9 1331 e |5 F 30% 2395 F
Bromome thane / / | e |auul 2> {42 30% 23956
Vinyl Chloride ; [ R | il |mat s log 307 23998
Chloroethne ;’l 3.8 | 12 e ”qj 0 307 23999

:' : o 1w | a2 . :
Methylene Chloride ; f_)it.(J(_a 2 x| 04 ‘i;) (¢> |/, o|152 - 3 307 52990
i ‘ P %
1,1-Dichloroethylene L A 22| g |22 it ‘;,2}‘-_ 132 - 40 e 27?5s¥
1,1-Dichloroethane PVl anel (88 ] 10 |z |1 -6l | 307 27559
Chloroform B B O W PR O A R s 2750
I : P
Carbon Tetrachloride | Aol 03 [2.9] (v 4?/ 136 - 59 30™ BYETT
1,2-Dichloropropane 9_(‘_, ! 26 6| )62 e (09 L9 | 121 - 63 30% JESER
& i - i

1,1,2-Trichloroethylene ng ;! 9 {Crv A {(,ﬁ 23,317 - 72 30%

o Bgnzene ow . }(,l “. L PG 51 7 ¥ (cﬁ . 4{;‘ 120 - 79 | 30%
Dibromochloro Methane &l 3% ‘? g’ 36,7 Cfaj /.D | 151 - 55 30%

Page 1 of 2



AHALYSIS: 601, 602, 4658
INSTRUMENT: C

DAILY MATRIX SPKIE/MATRIX SPIKE DUPLICATE RECOVERY .,

FILE NUMBER:

. STANDARD: A

PREPED BY:

DATE PREPED:

SAMPLE SPIKED:

ANALYZED BY:

SAMPLE MATRIX:

DATE ANALYZED

CLIENT NAME:

PROJECT NAME:

PROJECT NUMBER:

True Sample : Accuracy | Precision Assoclated
Compound Value | Result MS L REC | HSD | L REC | RPD Limits Limit Samples
1,1,2-Trichloroethane A < on 136, | BTy | 26.9 ¢4 o | 1 - 3 30%
& g ; I - 3 5 -
2-Chloroethylviny! Ether AW Ly ey /. v <§, 13, {,Q _,g 145 - 82 307
Tetrachloroethylene o |2 e 2.0 e 137 122 - 60 30%
Chlorobenz:ne I S A g'j, (4> Q.f (/5 141 - 32 30%
1,3-Dichlorobenzene / /?_‘ f 5“’7 > 5{[ ﬁ‘/ 150 - 46 30%
] — |
1,4-Dichlorobenzene / [ /6. / 8[ 145 ;L¥7 '?;?F- 111 - 70 30%
3 i e - =
*  Asterisked Value are outside QC limits.
RPD: VOAS out of outside of QC limits. QC Reviewed by:
Recovery: VOAS out of. outside of QC limits. ' DATE:
Comments: ___ (SR
14HPPLAS

Page 2 of 2



SUBSET ABBREYIATIOHN: 4658

FRR CLP USE aaLr? T T
),

DATE CCLLECTED: PROJECT AE: g
DATE RECEIVED: CLIENT XN
DATE AMALYZED: o=y~ N9 PROJECT YUBER:
AHALYST: ' SPS /o) FILE YOBRR:
QATE IXTRACTED: ’ ISR, {0 <
DATA REVISWED 8Y: 2RI A ATER.  ANETHG
ENTERED 3Y:
' SNPLE XL Etaly PeAuvn
_ SAYPLE §0.: -
PARAMITER HANME AB3:7. Other . T
ug/1 {Date [Date [Results
: HoL [0il. [oil, i(Reoor:1 !
CHLORCHMETHANE CHLORCKETH 1.0 | <mDi. | | ]
BROMCHETHANE BROYCHETH 1.5 ° | [ , |
O ICKLOROO!FLUOROMETHANE (1) L FREON 12 1.5 [ , K ,
YIKYL CHLORIDE (1) _YIKYLOMOR 1.5 L , | ,
CHLOROETHANE CHLORCETH 1.0 Ll , :
KETHYLENE CHLORIOE ~_KECL 1.0 ] ) , :
ACETOKE . ACETCKE 4 [ 1 ; _,“
TRICHLORCFLUQORCMETHANE FRECH 11 0.4 bl , I ;
ALLYL CHULORICE ALLYL GfL 4.0 [ I | ,
T,1-0ICALORCETHYLENE lociee 0.3 [ , , ;
TETRAHYDRCFURAK e 15 1 | o |
1, 1-0TCHLOROETHAKE NocepE 0.2 l [ ! i
TRANS-1,2-0 [CHLOROETHYLEXE (2) TRAUGI20CE 0.3 | [ ; il
CIS-1,2-01CHLOROETHYLEKE (2) Clstaece 0.5 l [ | S
ETHYL ETKER ETHTLETKER 0.3 l I [ i
CHLORCFCRY CHLORCFORY 0.5 || [ , ,
1,1,2-TRICHLOROTR I FLUOROETHAE FREOAINY 0.7 L] | , :
KETHYL ETHYL XETOHE KEX 20 L ] , ]
1.2-0[CHLCROETHAKE 120CIAE 0.2 [ | | _: ’
D [8RCHCHETHANE QISROMCMETH 1.5 | N |
1.1,1-TRICKLOROETHAKE 1NTceme 0.5 l 1 [ !
CARSCH TETRACHLORIOE CARBONTET 0.] [ | [ l

Forms Q2114




= ° _' . ) {

SUBSET AB3REVIATION: 4658
' SHPLE NNKE: METHEYDS R iy

SAPLE X0.:
PARAMETER NANE | ABEREY.  qther —
I ug/ 1 [Oate |Date [Resules |
AL 1041, 1011, | {(Reoars) |
BRCHOO (CHMLCRCHMETHANE §OCHETHANE 0.7 | < pde- | l |
0 [CHUCRCACITONITRILS 0CLETNIT 1.0 .3 | , ,
2.3-0(CHLORA-1-PRCPENE 230C7€XE 0.§ L | | |
1.2-0(CHLCRCPRCPANE 120CPARE 0.2 [ g | ,
1.1-00C¥LERO-1-2CPENE 11ecaexe 1.0 | | | ¥
CES=1  3-Dlonlofc: 181l cis1)zca 0.3 . [ : :
1,1,2-TQRICKLCAOZTHYLENS TCe 0.5 | [ [ |
BENZEHE BEKZENE 1.0 L [ 1 |
1.,3-0{CHLOROPROP AE 130C2AXE 0.3 . ; I |
DLBRCIOCHLORCHETHARE (3) __0BCYETHAXE 1.0 | [ , ,
1,1.2-TRICHLOROETHANE (3} _Natczame 1.0 o ; ,
TRANS=1,3-0[CHLORO-1-2ROPENE _TRaxs1Ioc? 0.3 ] | [ |
1,2-0(8RCHOETHANE __£08 (.0 [ l [ 1
2-CHLORCETHYLYINYL ETHER EYEHER 5.0 L [ I 3
BRCHMCFORM ‘ BRCHCFORK 1.0 R I 1 y
1,1.1.2-TETRACHLORQETHANE 1112T7T e 0.3 | i I I |
METHYL [SOBUTYL XETOKE K18% 1.0 L , ,
1.2.2-7R(CHLARCPQCPALE C1TCME L. ] i | R ,
1.1.2.2, -TETRACHLOROETHANE Nz2r=ae 1.0 L |
1,1.2.2-TETRACHLOROETHYLEXE 11221TEEKE 1.0 I P i :
P ENT ACHLCROETHAKE PEXTICEAKE 2.0 | I [ ,
TOLUENE TOLVETE 1.0 [ 1 , :
CHLCROBENZENE CARCBENT 1.0 | , | ,
ETHYL3ENZENE ETHYL3ENZ 1.0 ! | | ,
CLMENE CUKENE 1.0 [ / 1 [
K=XYLENE K=1TLINE 1.9 T ' |
P-TYLINE (4) PoTANE 1.0 | , I
O-IYLENE (1) O-TTLINE 1.0 | | ,
1.3-(CHLCRCBENTENE 1362682 L3 | | 1
1.2-0(CHLOROSENIENE 120C3€87 4.0 | [ ;
1,4-9(CHLZRC8EUTINE 14CC2ENT L9 1 ! [
O(C#L2RCFLICAMETHANE FALaNl 1.9 (| [ j
Feainoze: ' - Tne:a czaoounds ca-4luce ! - Thete caooounds ca-slute

2+ Tmaca c2cmgoundg co-e¢ luce

L - (heta camnaunde racalira



e

SUBSET ABBREYI[ATIOH: 4653

DATE CCLLECTED:

FR P USE oMLr? T
PROJECT XAME: L

DATE RECEIVED: CLIEXT e
OATE aaLrzeo: S —(S-59 PRUECT UBER:
AKALYST: =D [Pu) FILE XH6ER:
QATE ZXTRACTEO: ’ [XSTR. [0z -
DATA REYICKED 8Y: MATRIX: (JATEE .
ENTEREO 3Y:
SAPLE '{A.“.E CHEK SN A
: SAvALE -
PARAMITIR HAMIZ - ABSRI(.  Other /a.é?é'c —
vg/1 [Date [Date [Results
HOL [0il. [oil. {(ecors)
X CHLORCMETHANE CHLOROKETH 1.0 L_/22S | |
X BROMCHMETHAKE BROMCHETH  1.§ | /03 1 I
D ICKLOROO[ FLUOROKETHAKE (1) FREON 12 1.5 | AL , .
X YTHYL CHLORIDE (1) _YIKYLCKLOR 1.5 L /82 | [ |
- K CHLOROETHANE . CHLCRCETH 1.0 ».. - l 1
X KETHYLENE CHLORIOE _rECL 1.0 Lo/ | | :
ACETOKE _ACETCKE ) | I l :
TRICHLORCFLUORCHETHAKE FRECK 1 0.4 | [ ; :
ALLYL CHLORICE ALLYL CRL_ 4.0 [ , : ,
X1,1-0[CHLORCETHYLENE _lloczate 0.3 | /O8 | [ :
TETRAXYDROF URAN nE 15 l | , ,
X1, 1-01CHLOROETHAKE NocewE 0.2 Lot | | ,
TRANS-1,2-0[CHLOROETHYLEXE (2) TRUGIZ0CE 0.3 ; ; | |
CIS-1,2-0[CKLOROETHYLEXE (2) cIstaece 0.5 ; { [ :
ETHYL ETHER _ETMHR 0.3 | , , :
X CHLORCF CRY __CHLORGFORM 0.5 L /23 | | |
1,1,2-TRICHLOROTRIFLUOROETHAXE FREQXIN 0.7 I I | "
KETHYL €THYL XETOHE _HEX 20 | I i i
1.2-0(CHLCROETHANE 120CIE 0.2 | [ | o
O [ BRCHCHETHANE OI3ROKCHETH _1.§ ; | |
1.1, 1-TRICKLOROETHAKE TTEME 0.5 1 | l ,
X CARSCH TETRACHLORIOE CARBONTET __ 0.) LLO7 | |

Fora 02114




X

1'd

SUBSCT AB3REVIATI(ON: 1658

SHPLE WKE: CHECK SiD A

SAMPLE XO.:

PARMHETER NANE ABSREY. Qther Y LEC.
ug/1 [Oate [0ate [Resulets |
L [ofl. 10{1. |{Reoare] |
BRCHOO (CHLCRCHETHANE BOCHETHANE 0.2 | | [ |
O[CHULCRCACIZONITRILE ocacTveNIT 1.0 | | S |
2.3-0(CHLORQ-1-73CPENE 230C2ENE 0.5 1 [ [ !
1.2-0(CHLCRCPRCPANE 120cPANE 0.2 | GEF | |
1,1-0(C¥LCRO-1-2RCPENE 110C2¢N¢E 1.0 | | . [
C1S-1,3-D(CHLERC-1-PRCPIHE cIsiIze? 0.5 1 | [ ;
1,1,2-TRICSLCROITHYLENS TCe 0.5 | /00 | ' |
BENZENE ! BENZINE 1.0 | 99 | , |
1.3-0(CHLOROPROPANE 130C2 ANE 0.3 | { I (
O(8RCIOCHLORCNETHANE (3) 0BCYETHAXE 1.0 K72 ; |
1,1.2-TRICHLOROETHANE (3) T2rczame 1.0 ! 1 , |
TRANS-1.3-0[CHLORO-1-2ROPEXE TRAXS130C? 0.3 1 ; K |
1,2-01BRCHOETHAKE €08 ¢.0 q [ l ,
2-CHLORCETHYLY [NYL ETHER ACEYETHER 5.0 | | . q
BRCHCFORY | BRCMCFORH 1.0 | 1 , |
1,1.1.2-TETRACHLOROETHAKE TNZTTEmE 0.3 | | [ ,
HETHYL [SOBUTYL XETOHE H18X 1.0 | I I |
1.2.31-7T(CHLSRCIACPANE 123TC21ME L9 I 1 K ,
1.1.2.2,-TETRACHLOROETHANE Nl2arzame 1.0 [ | “
1,1.2,2-7STRACKLOROETHYLEXE 11227TTECHE 1.0 ! l » )
PENTACHLCROETHANE PEXTICEMNE 2.0 ] ; l ,
TOLUENE TOLUEXE 1.0 [ 1 | |
CHUCROBENZENE oacResEXT 1.0 | | , ,
ETHYLIENZENE EHTUENZ 1.0 [ ; |
CLMENE uENE 1.0 | | '
M-XYLENE AITLIXE 1.0 ; | [
P-TYLINE (&) PoXE 1.0 ] , |
0-IYLENE (4) o-ryLixe 1.0 [ | |
1.3-9 (CHLCRCBENTENE 13CC2ENT L9 | | [
1.2-0(CHLQROBENTENE 120€3€N7 4,9 | | 1
1.3-2(CHLIRCSEUTINE 4CCeENT €9 | | ,
0(C#LIRCFLUCAME THANE Fgen2! 1.9 [ | I

Fegiagte: - TAeta cznpaunds Ca-4

* = am

- s .

lute

1 - These czagounds ca-4luce
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DAILY MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

— e e

ANALYSIS: 601/602/4658 FILE NUMBER:
INSTRUMENT: : PREPPED BY:
STANDARD: B DATE PREPPED: CLIENT NAME:
SAMPLE SPIKED: SF+57/ ANALYZED BY: JZZvA PROJECT NAME:
SAMPLE MATRIX: ylaTeEr. DATE ANALYZED: 15— 57 PROJECT NUMBER:
- Db Rec
True Method Check Sample Conc. QC LIMITS* Assoc.
Compound Value Blank Std. Result MS % Rec. MSD % Rec. RPD UCL LCL Samples
| Dichlorodif luoromethane | | 20 | wC | S/ | A/Dl /5.3 A7- [/'5",/1,9- vhl .3 | IS=Y7274 1
| Trichlorof luoromethane L .Ba b 5 | AP ] y MR = | AP I ] L2350
|Dichlorofluoromethane | o | l 1/3Y | |.23.9| o |22.9 | _L‘;ff_| 4,3 | 22367 |
IlTrans-l,2-Dich10roethy1ene | 20 | Rk |,;.>_3.0J s 123.3l vz |26 | Loz ¢/ |
[1,2-Dichloroethane lpo |+ | &3 1 [ 84y 7R 11523152 | O | 2745/ |
11,1,1-Trichloroethane oo | i | wof€ 1 | 226l /3] Ba‘-’d rra | R F | L¢3 |
| Bromodichloromethane | 20 | | /00 | \ L 9.5V 28 [;;, o O g | IPFYSS]|
|2,3-Dichloro-1-propene 1 oo |l L 1981 ¢ len3im® | 2401 ros) (T | |234S 7|
|Trans-1,3-Dichloro-1propene | /¢ | | PRAEA | |51 s0d | 1481106 | 1T | 12347 |
|cis-1,3-Dichloro-1-propene | ' 26 U1 & 51 | 1ounl 2a 1ot a2 10 122597 | _.
|1,2-Dibromomethane - Cop ot wP | L P L= | | — ] l |r2s532 |
| Bromoform L 20 | I/_D?’l RIR VI WISAE NN 0 | 23536
11,1,2,2-Tetrachloroethane | 2o | I 55 | \ 183.5| /8 230 | e 11T | PIS3Y |
[Toluene loo | 1081 | lpaglmnd 12281 44 | O | 9754/ |
|Ethyl Benzene loo | 1/091 | 1e323| 42 232\ p 10.7 | 259¢8 |
Im-Xylene Vool b pltfo L | 18 L yos 195:¢1:425 108 | 127559
lo-Xylene loo | - 1| | 1/9.019¢ 126173313 | p755¢]|
|1,2-Dichlorobenzene | 20 | \ 2R | | 1207100 1203 145 176 ] Loud37 |
* Asterisked Values are outside QC limits. Form 0161X, page 2
RPD: VOAs out of outside of QC limits. QC Reviewed by:
Recovery: VOAs out of outside of QC limits. DATE:
Comments: i/ = 7 piZ SEA/T



Offices:

@g@ 3 ' Minneapolis, Minnesota
3 1 ® HEPORT OF LABORATORY ANALYS:iS Tampa, Florida

: % - Coralville, lowa
‘oboratories, inc Conku e

Leawood, Kansas
Irvine, California
Asheboro, North Carolina

Piec‘d i,

November 16, 1989 s

W22 g

Mr. Jon Michaels <ede . L

Conestoga Rovers & Associates, Inc.

382 West County Road D \gure

St. Paul, MN 55112 %W%MLW\

RE: PACE Project No. 890914.537
2853

Dear Mr. Michaels:

Enclosed is the report of laboratory analyses for samples received
September 14, 1989.

If you have any questions concerning this report, please feel free
to contact us.

Sincerely,

Crosor O e ™

Susan D. Max
Director, Sampling and Analytical Services

Enclosures

1710 Douglas Drive North D Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer




pace.

laboratories, inc

Conestoga Rovers & Associates, Inc.

HEPORT OF LABORATORY ANALYs:iS

November 16, 1989

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas
Irvine, California
Asheboro, North Carolina

382 West County Road D PACE Project

St. Paul, MN 55112 Number: 890914537

Attn: Mr. Jon Michaels

2853 B-1 B-3 Rias<t<

Dlank

PACE Sample Number: 331220 331230 331240

Date Collected: 09/13/89 09/13/89 09/13/89

Date Received: 09/14/89 09/14/89 09/14/89
W-091389- W-091389- W-091389-

Parameter Units MDL  JM-01 JM-02 JM-03

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Arsenic mg/L 0.002 ND ND ND

Barium mg/L 0.2 ND ND ND

Cadmium mg/L 0.0001 ND ND ND

Chromium mg/L 0.001 ND ND ND

Copper mg/L 0.01 ND ND ND

Lead mg/L 0.001 ND ND ND

Mercury mg/L 0.0002 ND ND ND

Nickel mg/L 0.05 ND ND ND

Selenium mg/L 0.005 ND ND ND

Silver mg/L 0.04 ND ND ND

Zinc mg/L 0.01 ND 0.02 ND

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Ethyl acetate ug/L 250 ND ND ND

PURGEABLE HALOCARBONS AND AROMATICS

Chloromethane ug/L 1.0 ND ND ND

Bromomethane ug/L 1.5 ND ND ND

Dichlorodifluoromethane ug/L 1.5 ND ND ND

Vinyl chloride ug/L 1:5 ND ND ND

Chloroethane ug/L 1.0 ND ND ND

Methylene chloride ug/L 1.0 ND ND ND

Trichlorofluoromethane ug/L 0.4 ND ND ND

1,1-Dichloroethylene ug/L 0.3 ND ND ND

1,1-Dichloroethane ug/L 0.2 ND ND ND

MDL Method Detection Limit

ND

Not detected at or above the MDL.

1710 Douglas Drive North © Minneapolis, MN 55422 0 Phone (612) 544-5543
an equal opportunity employer




Offices:

&g : Minneapolis, Minnesota
m ® HEPORT OF LABORATORY ANALYSiS Tampa, Florida

: : Coralville, lowa
idbOFOfOFIeS. NC. Novato, California

Leawood, Kansas
Irvine, California
Asheboro, North Carolina

Mr. Jon Michaels November 16, 1989
Page 2 PACE Project
Number: 890914537

2853
PACE Sample Number: 331220 331230 331240
Date Collected: 09/13/89 09/13/89 09/13/89
Date Received: 09/14/89 09/14/89 09/14/89

W-091389- W-091389- W-091389-
Parameter Units MDL  JM-01 JM-02 JM-03
ORGANIC ANALYSIS
PURGEABLE HALOCARBONS AND AROMATICS
trans-1,2-Dichloroethylene ug/L 0.3 ND ND ND
Chloroform ug/L 0.5 ND ND ND
1,2-Dichloroethane ug/L 0.2 ND ND ND
1,1,1-Trichloroethane ug/L 0.5 ND ND 0.8
Carbon tetrachloride ug/L 0.3 ND ND ND
Bromodichloromethane ug/L 0.2 ND ND ND
1,2-Dichloropropane ug/L 0.2 ND ND ND
cis-1,3-Dichloro-1-propene ug/L 0.5 ND ND ND
1,1,2-Trichloroethylene ug/L 0.5 2. ND ND
Benzene ug/L 1.0 ND ND ND
Dibromochloromethane ug/L 1.0 ND ND ND
1,1,2-Trichloroethane ug/L 1.0 ND ND ND
trans-1,3-Dichloro-1-propene ug/L 0.3 ND ND ND
2-Chloroethylvinyl ether ug/L 5.0 ND ND ND
Bromoform ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethane ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND ND ND
Toluene ug/L 1.0 ND ND ND
Chlorobenzene ug/L 1.0 ND ND ND
Ethyl benzene ug/L 1.0 ND ND ND
1,3-Dichlorobenzene ug/L 4.0 ND ND ND
1,2-Dichlorobenzene ug/L 4.0 ND ND ND
1,4-Dichlorobenzene ug/L 4.0 ND ND ND
cis=-1,2-Dichloroethylene ug/L 0.5 ND ND ND
MDL Method Detection Limit
ND Not detected at or above the MDL.

1710 Douglas Drive North G Minneapolis, MN 55422 0 Phone (612) 544-5543
an equal opportunity employer



pace.

loboratories, inc

Mr. Jon Michaels
Page 3

2853

PACE Sample Number:
Date Collected:
Date Received:
Parameter

INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
Arsenic

Barium

Cadmium

Chromium

Copper

Lead

Mercury
Nickel
Selenium
Silver
Zinc

ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS
Ethyl acetate

Chloromethane
Bromomethane
Dichlorodifluoromethane
Vinyl chloride
Chloroethane

Methylene chloride

Trichlorofluoromethane
1,1-Dichloroethylene
1,1-Dichloroethane
trans-1,2-Dichloroethylene
Chloroform
1,2-Dichloroethane

MDL
ND

‘ 1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543

REPORT OF LABORATORY ANALYSIS

November 16, 1989
PACE Project

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

mg/L
mg/L
mg/L
mg/L
mg/L

ug/L

PURGEABLE HALOCARBONS AND AROMATICS

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

ug/L
ug/L
ug/L
ug/L
ug/L
ug/L

Method Detection Limit
Not detected at or above the MDL.

[T R

renibr

Offices:

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

Novato, California
Leawood, Kansas

Irvine, California
Asheboro, North Carolina

Number: 890914537 : MIZS5 RS par
Ovplica it P

5-5 s 3 VP EITE ann
331250 331260 331270
09/13/89 09/13/89 09/13/89
09/14/89 09/14/89 09/14/89
W-091389- W-091389- W-091389-

MDL  JM-04 JM-05 JM-06

0.002 ND ND ND

0.2 ND ND ND

0.0001 0.0002 ND ND

0.001 ND ND ND

0.01 ND ND ND

0.001 ND ND 0.001

0.0002 ND ND ND

0.05 ND ND ND

0.005 ND ND ND

0.04 ND ND ND

0.01 0.26 0.02 ND

250  ND ND ND

1.0 ND ND ND

1.5 ND ND ND

1.5 ND ND ND

1.5 ND ND ND

1.0 ND ND ND

1.0 ND ND ND

0.4 ND ND ND

0.3 ND ND ND

0.2 ND ND ND

0.3 ND ND ND

0.5 ND ND ND

0.2 ND ND ND

L o T Tt




o Offices:
ﬂce { _! Minneapolis, Minnesota
® HEPORT OF LABORATORY ANALYSIS Tampa, Florida
: : : . Coralville, lowa
|ObOFCITOﬂeS. nc. Novato, California
Leawood, Kansas
Irvine, California
Asheboro, North Carolina

Mr. Jon Michaels November 16, 1989
Page 4 PACE Project
Number: 890914537

2853
PACE Sample Number: 331250 331260 331270
Date Collected: 09/13/89 09/13/89 09/13/89
Date Received: 09/14/89 09/14/89 09/14/89

W-091389- W-091389- W-091389-
Parameter Units MOL  JIM-04 JM-05 JM-06

ORGANIC ANALYSIS

PURGEABLE HALOCARBONS AND AROMATICS

1,1,1-Trichloroethane ug/L 05 ND ND ND
Carbon tetrachloride ug/L 0.3 ND ND ND
Bromodichloromethane ug/L 0.2 ND ND ND
1,2-Dichloropropane ug/L 0.2 ND ND ND
cis-1,3-Dichloro-1-propene ug/L 0.5 ND ND ND
1,1,2-Trichloroethylene ug/L 0.5 ND ND ND
Benzene ug/L 1.0 ND ND ND
Dibromochloromethane ug/L 1.0 ND ND ND
1,1,2-Trichloroethane ug/L 1.0 ND ND ND
trans-1,3-Dichloro-1-propene ug/L 0.3 ND ND ND
2-Chloroethylvinyl ether ug/L 5.0 ND ND ND
Bromoform ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethane ug/L 1.0 ND ND ND
1,1,2,2-Tetrachloroethylene ug/L 1.0 ND ND ND
Toluene ug/L 1.0 ND ND ND
Chlorobenzene ug/L 1.0 ND ND ND
Ethyl benzene ug/L 1.0 ND ND ND
1,3-Dichlorobenzene ug/L 4.0 ND ND ND
1,2=Dichlorobenzene ug/L 4.0 ND ND ND
1,4-Dichlorobenzene ug/L 4.0 ND ND ND
cis-1,2-Dichloroethylene ug/L 0.5 ND ND ND
MDL Method Detection Limit

ND Not detected at or above the MDL.

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer
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Mr. Jdon Michaels
Page 5

2853
PACE Sample Number:

Date Collected:
Date Received:

November 16, 1989
PACE Project
Number: 890914537

Parameter Units
INORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Arsenic mg/L
Barium mg/L
Cadmium mg/L
Chromium mg/L
Copper mg/L
Lead mg/L
Mercury mg/L
Nickel mg/L
Selenium mg/L
Silver mg/L
Zinc mg/L
ORGANIC ANALYSIS

INDIVIDUAL PARAMETERS

Ethyl acetate ug/L
PURGEABLE HALOCARBONS AND AROMATICS
Chloromethane ug/L
Bromomethane ug/L
Dichlorodifluoromethane ug/L
Vinyl chloride ug/L
Chloroethane ug/L
Methylene chloride ug/L
Trichlorofluoromethane ug/L
1,1-Dichloroethylene ug/L
1,1-Dichloroethane ug/L
trans-1,2-Dichloroethylene ug/L
Chloroform ug/L
1,2-Dichloroethane ug/L
MDL Method Detection Limit

ND Not detected at or above the MDL.

MDL

7 ’:';’5- KBryer

Dew A stream

331280
09/13/89
09/14/89
W-091389-
JM-07

250

PR T S (S g |
- L] L] Ll -
nRNTww B [ NaN N NE Nl

DOOOO.C)

ND
ND
ND
ND

0.001

ND
ND
ND
ND
ND

ND

ND
ND
ND
ND
ND
ND

ND
ND
ND
ND
ND
ND

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas
Irvine, California
Asheboro, North Carolina

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer
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2853

PACE Sample Number:
Date Collected:
Date Received:
Parameter

ORGANIC ANALYSIS

REPORT OF LABORATORY ANALYSIS

November 16, 1989

PACE Project

PURGEABLE HALOCARBONS AND AROMATICS

1,1,1-Trichloroethane
Carbon tetrachloride
Bromodichloromethane
1,2-Dichloropropane
cis-1,3-Dichloro-1-propene
1,1,2-Trichloroethylene

Benzene

Dibromochloromethane
1,1,2-Trichloroethane
trans-1,3-Dichloro-1-propene
2-Chloroethylvinyl ether
Bromoform

1,1,2,2-Tetrachloroethane
1,1,2,2-Tetrachloroethylene
Toluene

Chlorobenzene

Ethyl benzene
1,3-Dichlorobenzene

1,2-Dichlorobenzene
1,4-Dichlorobenzene
cis=1,2-Dichloroethylene

MDL
ND

Number: 890914537

331280
09/13/89
09/14/89
W-091389-

Units MOL  JM-07

ug/L U5 ND

ug/L 0.3 ND

ug/L .2 ND

ug/L 0.2 ND

ug/L 0.5 ND

ug/L 0.5 ND

ug/L 1.0 ND

ug/L 1.0 ND

ug/L 1.0 ND

ug/L 0.3 ND

ug/L 5.0 ND

ug/L 1.0 ND

ug/L 1.0 ND

ug/L 1.0 ND

ug/L 1.0 ND

ug/L 1.0 ND

ug/L 1.0 ND

ug/L 4.0 ND

ug/L 4.0 ND

ug/L 4.0 ND

ug/L 0.5 ND

Method Detection Limit
Not detected at or above the MDL.

Offices:
Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa
Novato, California
Leawood, Kansas
Irvine, California
Asheboro, North Carolina

1710 Douglas Drive North 0 Minneapolis, MN 55422 0 Phone (612) 544-5543

an equal opportunity employer
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2853

Offices:

H ]
REPORT OF LABORATORY ANALYS1S

November 16, 1989
PACE Project
Number: 890914537

The data contained in this report were obtained using EPA or other

approved methodologies.

A1l analyses were performed by me or under

my direct supervision

A o

Michael A. Radle

Inorganic Chemistry Manager

b Pl

Susan D. Max

Organic Chemistry Manager

1710 Douglas Drive North O Minneapolis, MN 55422 O Phone (612) 544-5543
an equal opportunity employer

Minneapolis, Minnesota
Tampa, Florida
Coralville, lowa

Novato, California
Leawood, Kansas

Irvine, California
Asheboro, North Carolina



CONESTOGA-ROVERS & ASSOCIATES
382 West County Road D
St. Paul, Minnesota 55416

ANALYTICAL REPORT SUBMISSION

CHECK LIST

Date Samples Received q ] \L{ f@q Method O Overnight

O Regular Mail
Date Report Sent to CRA O Fax

O Other
Items Included
1 [l Summary List of Samples Analyzed
2 il Date of Sample Receipt
3 el Date of Sample Extraction
4 [l Date of Sample Analysis
5. t/ Method Blank Data for all Parameters
6 B Matrix Spike Recoveries
7. el Matrix Spike Duplicate Recoveries .
8 -/ QC Check Sample Data
9 NA Surrogate Spike Recoveries

All samples extracted and analyzed within specified holding times:
O Yes O No

If no is checked please list CRA sample IDs of any samples that exceeded their holding times.

Lab Check List Completed by

CRA USE ONLY

Date Received Complete: O Yes O No

Received by Copies to
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Project 8‘%65

_L._By

Date

~ ~loboratories. nc

Sheet No.

| oA

Subjec&lﬂm&c\_m&éf Pr.oject No%qm 'LL 53" .
| Arg |\|!ZczQ i

! ‘ﬁmﬁ sl &kﬁ:\g}tr;\ber Dé:)ﬂlr\t&gmn &?&2{:} mapnn Y—\r\oj\i SiSy é?”{—‘*’ﬂ\l%&
33l 030G -4 | VA Areric 15-4-&9
VA [Bodum 493839
VA Cadmium | 4-00-84
VA Chvomium | (0-9-89
VA |Copoer | AU-39
VA [lead T ioU-G
0A ey 19938
DA [Nickel © | 10a-H
NA - Selenium | 102-89
VA [Silver 10-5-%4
VA | Zine Q-26-%
DA iyl acetode | 4-27-39
VA ot feoa 19-a1-89
253 ARSI |A-5-99] A4 | VA [Avsenic. [ 10-4-&F
WA [Barium | 4-92-21
WA [Cadmium | 920
N\l Chvromium | 10-9-1
A |[Copper |98
DA | Lead I0-U-&
M’P\ NMeruuny Q»C;:g-aﬁi
NA  [Nickel O 110-2-%
NA Seenum | 103-39
L NA [(OWwer [ 105-89
\ N | Dne 4-2-39




pace

laboratories, inc

Client Ckﬂ

Project &gt_) 3

I By

Sheet No.

Date

2

oA

Subiecﬁlmm ry Of 50\ mp]es Project No%)l()q 4,537
Arclyzed

CRA Samp\e
Nu mber]

Dol of
Collechan

Dodk Of
|%ddd p‘f

Dox_OF

‘P\r\&‘\{ Siss

o3 of
Analgis

NA

Elhyl aeclode

Q-2-99

|

(001 [(p0o.

q-26-8

W- 08393

Q-39

q-14-8

|

Ar=enic

0-4-89

"Boyium

43539

Cadmum

020%G

Clhromium

10-G-%4

9-59-Y

Coprer
Lead)

10-4-%

Mexrouany

q-3%-24

Nicke ! ™

10-2-%9

Selenium

103-Y

ilver

0-5%9

2\ -

328

Bthy| Geetale

QA9

(00! D2

Q-,-%

I35

G3%

ZENE:

Arsenic

10-4+%9

W-0A138%Im-O4

[ Parium

J-22-8

Cﬁa nMibm

Q508

Clhvromium

09-8

Conper

4-21-%

Lea N

10-U-%9

Meyr-cung

42294

10-2-%9

Mickel )
“plenium

1029
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Slient C/R}q

Project &%63

'} By

Date

pamk!z:sc@

- Sheet No. 5
SLimmOJ’U- O,]G\fﬁn\deg Project No%:{(ﬁ’q 53]

OIH

T AE Sagrgle
Number

CRA Sarmnple
Nu mber

Collechan

oo Of
Recey ot

Dox OF
Exvachan

Aralysis,

o3 oF
Analye

\\/m/

105-39

NA

Z\r\c

Q-89

Ayl ocetode

q-3b-89

LoOL | [pd2

426

33l

-0R 389 T s

91299

G-14-39

Ar<enic

0-4-&

Porium

4-22-%9

Cadmium

9-50-%9

Clhyomium

10-9-29

Copoeyr

92149

Lead).

D45

MNeriuny.

9:2%-84

Nickel ¥

10-a-%9

Selenium

(D%

Silvexr

1D-5-39

[\

d-20-Y9

il acetake

Q-al-39

Lo\ [lo0a

q-2e-3

230

O34

a0

Arsenic,

10-4-%9

-0 1I3EIM-ly

Porium

4-25-%9

Codmiven

4-20-%

iy omiuen

|0-9-39

Copper

4-2)-89

Lead)

16-4-g4

—t—

42831




Client

_laboratories.ne. proiec

Sub]ecl

By Date

o™

Sf}eet No. 1‘\

_ Project No

CRA Sornple

Docie of
Mu mber

Numher Collechan

Aralysis,

Dok of
A Gs

Mickel

10-2-39

elenium

1DA-8Y

Silver

|0-5-&

Zinc

G-aly - &

2l

ocetctl

q-26-%9

(Ot (00D,

496 -89

A% W |- 323|414

Frsenic

10-4-89

Torium

48-39

Cadmium

4-20-%

Cihoniiuum

|0-9-&9

Copper

g-3)-%9

Lead)

|0-4-99

Mexrury

0-33-99

Mickel

[0-2-39

_.1-1—""'-—-—-

el tnium

1D-2-89

Silver

1b-5-%9

A Py,

9-2-39

By ook

G-91-&

LoD\ [l

4-21-%

T




Project Name

wn

'SUMMARY OF INORGANIC ACCURACY AND PRECISION DATA

iDate of Mthd g?ﬁ?k Spiked | % Acc. |Sample| Sample RPD
Parameter Analysis | Blk_ | %_Rec | Value | Rec | Range |_A__| A.Dun_ | RPOD Ranqe_
Areenic. 0-Y$q ko3 107 | 1o N3RS s loa 10T |5 | T30
PACE Sample# 3 ploH] 233y
Borium A |e02]9e | 500 |92 315147 [4E | S50
4 PACE Sample# NS E5F%Hp
Codminmn |930-4 kowdOp | VO |G B | Ha|1da |4 |20
PACE Sample# %@ | 325
Cnomivm 1099 [\ e | 5.0 |98 8511533 |30 [A |50
PACE Sample# 3o ' 33020 4
Copper |9A11R 10035108 | 1.cO 101 & IS|1:93]1.20 | S| 3O
~ PACE Sample/ | 394\ AN '
419 |0.0R7 | Loold1 85151 | Ve | O 12D
‘ PACE Sample# : 5%51”07 f}k)]q_
lead  Jlo-UF lom|aq | 108 [106l515]Rub |85 |1 |30
PACE Sample# | 33%? 239
Merany (a8 |0m349 | 5.00115. |35 )154.03/ 4% |17 | 30
PACE Sample# ' 3SIRO 223

HA

Not Analyzed

N Not Detected at or above the method detection limit




Project Name (\/FZ-Y:\ —_

SUMMARY OF INORGANIC ACCURACY AND PRECISION DATA

-

Check

Date of Mthd | Std. Spiked | % Acc. |Sample| Sample RPD
rarameter Analysis Blk_ | % Rec | Value_ | Rec | Range |_A___| ADup_ | RRO Ranqe_
Nickel  [102-% K0.09 100 | L0 |84 35151090 097 O] 30O
PACE Sample# ESTSES?SQD E§3LF${_
Slenium 102-800d 11 |as.0 [1pg[slishoalals | b |30
PACE Sample# %RS-] 3(_‘,“&]
Slver 059 |G |o.50 |10 Rsi510.51 0502 |30
PACE Sample# :_?)M 55@7
Zwe. 193968010/ 100 |0.234] 100[85°1150.95[0:35 | O | 30
PACE Sample# 4| ‘ 320U

PACE Sample#

PACE Sample#

PACE Sample#

PACE Sample#

NA
nh

Mot Analyzed
Mot Detected at or above the method detection limit




DAILY MATRIX SPKIE/MATRIX SPIKE DUPLICATE RECOVERY

ANALYSIS:  601/602/4658 FILE NUMBER:
INSTRUMENT: C PREPED BY: oy
STANDARD: _6& DATE PREPED: / G/ 46l 9 CLIENT NAME:
SAMPLE SPIKED: 2235 ANALYZED BY: ONr T PROJECT NAME:
SAMPLE MATRIX: [L5on : DATE ANALYZED ' ‘g?,gelf‘[f : PROJECT NUMBER:
True Sample . Accuracy “Precision Associated
Compound Value | Result HS L REC | HSD | L REC | RPD Limits Limit Samples
_|Dichlorodifluoromethane :';O /U}’) ?\3&{, //C: 3{‘} /[;:7.. : 307 '2»2:;'-59
. B o
Trichlorofluoromethane N % e (”/4 S 1Y /4. 124 - 46 30 Bg/%/
Dichlorofluoromethane J o //9.'7’" 23, f /“37}’\‘ 9‘i02 .8 30% W P
Trans-1,Z DMchloroethylene | l 20, ;,/ ,DQ_ 0% /09, 1 g{ﬂ_ 59 30™ 3')?6"—7—
(1,2--Dichloroethane / /9, G q; Nrb 45 “1131 - a7 30% 3 3[,1?)
1,1, 1-Trichloroethane /el(,} ﬂ?a 0 {J 0 ,qfo 579 119 - 63 30% (@3)}1_1
Bromodichloromethane : ‘ Nh 20‘/ (’5f [drﬁ C?% 116 = 73 30~ 33191 §
2.3-chh10r0-1-pr0pene jo 2_0#? {69 2040 }Ol 118 - 61 ‘ 30% '@}&\@
Trans-1,3-Dichloro-1-propene /‘Vr"/ | /a,% JC’/ (2:‘3 g,cf' 114 - 65 30% 33 JQF,L
i i [
cis-l,3-Dichlor_o—1-propene 2({5/% ‘ _ /’2%,{9 //Q %5, /}3 124 - 46 30%
1,2-Dibromomethane }i_(j 2;;0(' //o[ Z[IJI (69 135 - 75 307
Bromoform } 20(,’/ (09_ 20‘3 [CJ} 127 - 64 30%
1,1,2,2-Tetrachloroethane ol 50,0 | /60 |59 47 124 - 42 | 30%
i

'Page 1 of 2




5 DAILY MATRIX SPKIE/MATRIX SPIKE DUPLICATE RECOVERY

ANALYSIS: 601/602/4658 FILE NUMBER:
INSTRUMENT: _C _ PREPED BY: :
STANDARD: Eﬁ _ DATE PREPED: ' CLIENT NAME:
SAMPLE SPIKED: ANALYZED BY: - E PROJECT NAME:
. SAMPLE MATRIX: DATE ANALYZED PROJECT NUMBER:
True | Sample | ' : : Accuracy “precision | Assoclated
Compound Value | Result MS L REC | MSD | L REC | RPD Limits Limit Samples
Toluene Wi e [at‘,.g C‘,g AR A 123 - 68 307
Ethy! Benzene 1 691 95 |4 4/ 117 - 49 307
m-Xylene /Gf‘l’l Q?— /5{5 ij 126 - 69 30™
v T [
o-Xylene | 50 | 96 4] g |i2a -3 | 30
\
1.2-Dichl b : - :
chlorobenzene \ }%? q O 69| £5 126 - 78 30%
\
¢ Asterisked Value are outside QC limits. //
RPD: VOAS out of outside of QC limits. QC Reviewed by: \J“4“/ é;de\
Recovery: VOAS out of outside of QC limits. DATE: iFV"“{
Blank: '
}Coments: Oichlsraflunrom PE7 YT N N S oy ”:ﬁ?)f:f;“_ﬂ‘fﬂ?:“‘fa—*——ﬁawwqwﬂ
Limts for  Oickloho i _qgw/aéoe %2 _boced on ol miy. J4HPPLAS

Page 2 of 2



a = L]
T X

(UBSET ABBREVIATION: 4658 e ar use wwr T
BATE CCLLECTED: PROJECT W€ L
OATE RECEIVED: CLIEXT W€
{ TE AMALYIED: o pY L PROJECT YUBRR:
AMALYST: %% FILE YUERR:.
__'p-_ -
ATE IXTRACTED:T [xSTR. (02 ()
DATA REVIEWED 3Y: MATRIX: :é:,gg
~KTEREO 3Y: o
SAMPLE NAME: '
sa?LE %J 7770 0By Lland
YARAMITER dans A333iY. Other "
ug/1 lDat?[‘l d?ioate |Resulls 1
HOL 10i1.%n/ _|0il. [(Recorz) !
CHLORCHETHANE CHLCROKETH__ 1.0 L0 L
BROMCHETHAHE gRoucE™ 1.5 ] [y i [
otcmoaomnuoaonmms D) FREON 12 1.5 | i { I
YINrL CHLORIOE (1) yimoaor  1.S 1 i 1 T
CHLOR CETHAKE CrLCRCETH 1.0 { i ( I
KETHYLENE CHLORIOE KECL 1.0 { T P .
ACETOKE ACETCKE 4 | 1 | _ :
TR ICHLORCFLUQRCHETHANE FRECAT 0.4 1 { N ;
ALLYL CHLORICE syl o 4.0 { 1 1 ,
1,1 -3 [CHLORCETAYLENE tloczee 0.3 | 1 : :
TETRAXYDRCFURAN h1id 15 1 i 0 :
1,1-0 TCHLOROETHANE Noceae 0.2 1 ) | :
TRANS-1,2-0 [CHLOROETHYLEXE (2) TRuG120cE__0.3 1 { : ,
CI5-1,2-01CHLOROETHILEXE (2) cisizece 0.5 | | | l
ETHYL ETHER ETHLETHER 0.3 1 1 : :
CHLORCFCRN CHLORCFORM 0.5 | A , ,
1,1 2 TRICKLCROTRIFLUOROETIUAE FReCN1N 0.7 1 I I |
METHYL ETHTL CETONE rEX 20 { | ) : ,
1.2-J1CHLCROETHANE Vaoczae 0.2 P [ ]l :
0 BRCHCHETHAKE 0(3ROETH 1.5 P! | Ll
1.1,1-TRICHLOROETHANE 1ITcmE 0.5 P ! i (] 1
CARSCH TETRACHLORIOE CARBONTET 0.3 [ | ]
Fora 02119 i g




t‘ﬁ
- et P

_UBSET AB3REVTATLON: 658
SAMPLE JAKES
SAPLE NO.:
PARAMETER SANE ASSREY.  Otaer
ug/l [Oate |0ate |Results |
L 1041, 1041, 1 (Recort) |
R (MO0 (CHLCRCHETHANE soceETMAYE 0.2 L M P U
OICMLCRCACTISHITRILE ocaceroatt 1.9 ! ! ! ! i
> 3-0(CHLORQ-1-2CPENE 230cP€xe 9.5 | i ! | |
1.2-0 (CHLCRCPRCPANE 120cPanE 0.2 | | | :
T._l-mcncxc-'i-:qc:?s:{z 110€2¢n8 1.0 1 | 1 |
cis-) .3-DICHLCRC-1-?RC?53£ crstise? 0.3 ] i { '
3.1.2-TRICHLOROTTHILEAS Tce 0.5 1 | ; :
EENZE::E BEXLIIND 1.0 | | | \
1 .J-DICHLGROPRO? AE 130C2 AXE 0.3 | | 1 ‘
O TBRCNOCHLORCHETHARE (3] osciETHANE 1.0 { | | .
1.1.2-TRICHLOROETHAXE (3) Ma2tczane 1.0 | | [ :
TRANS-1,3-01CHLORO-1-2ROPENE s ticer 0.3 1 | | :
3 ,2-0T8RCHOETHANE €08 $.0 ] { i ,
2-CHLORCETHYLY INYL. ETHER 2CEYETHER _ §.0 L\ | 1 ,
BRCMCFORM grovcrosn 1.0 | { 1 l
3.1.1,2- TETRACHLCROETHAKE MizrEae 0.3 . P ,
WETHYL [SOBUTYL XETOKE MIE 1.0 i _if | |
3.2.1-TRACHLIRCIACPANE TTeomE 4.9 r | . .
3.1.2.2.-TCTRACHLORQETHANE n2arzae 1.9 P | ) , ‘
1.1.2.2-TETRACHLORCETHILEXE 112zrTEene 1.0 t 1 A ,
PENT ACHLCROETHANE PEXTICEME 2.0 i 1 P ,
TOLUENE youvexe 1.0 [ | |
CHLCROBENTENE oacresexz 1.0 T T ,
ETHYLIENZENE grriaenz 1.0 1| 1 | \
CLMENE CRENE 1.0 T T
M=-XYLENE w-rriing 1.0 Pl ;!
p-XYLINE (¢) pornve 1.0 | { P
0-1TLEME (%) e-rriive 1.0 ! | [
1. 1-2(CHLCRCBENTENE ecaez 4.3 C | .|
1.2-2(CHLCROSENTENE 120c3E82 4.9 | 1 |
1.1-3(C¥L2RESENTIIE lacceent 4.9 N [
0[Ci‘LCRCF'_'.‘c:l'Q'T‘unE sagru! 1.9 [ 1 i i

Feazrotel i

“neca cangounds ca=4lute

- ves ~r=maocundg co-elute

1 . hese czogaunds ca-zlute
{ - Theta czmgounds Ca-zlute




~UBSET ABBREVIATION: 4658
FOR CLP USE OKLY? |
DATE COLLECTED: PROJECT MAME: L
ATE RECEIVED: CLIERT HAKE:
DATE AMALYZED: 7/26/7 7 PROJECT NUMBER:
HALYST: P/ FILE NUMBER:
UATE EXTRACTED: IXSTR. 1D: (<)
NATA REVIEKED BY: MATRIX: (¢ o X
'NTERED BY:
SAMPLE NAME:
SAPLE 80.: Cfoc . s pf
PARAMITER HAME ABBRECY. Other G _
ug/1 loac%‘; 77 |Date |Results |
HDL [0i RCppL |Dil. [ (Reoort) |
CHLORCMETHANE CHLORCHETH 1.0 L | A
3ROMOMETHANE BROMOMETH 1.5 1 | ; T
DICKLORODIFLUOROMETHANE (1) FREON 12 1.5 P36 | | 26 |
VINYL CHLORIDE (1) YINYLCHLOR 1.5 ! I | ar |
CHLOROETHANE CHLOROETH 1.0 ! I I [
METHYLENE CHLORIDE KECL 1.0 1 | ] / |
ACETONE ACETOKE 40 1 | I |
TRICHLORGFLUQRCHETHAKE FREONIT 0.4 l [ | ,
ALLYL CHLORIDE ALLYL CHL 4.0 I | 1 ! |
1,1-DICHLOROETHYLENE 110CEZENE 0.3 ! 1 | ! ;
TETRAHYDROF URAN THF 15 | 1 ‘ ! :
1,1-0ICHLOROETHAKE 110CEAXE 0.2 | l ;o :
TRANS-1,2-0 [CHLOROETHYLEKE (2) TRANSI20CE 0.3 126 | 193 |
CIS-1,2-DICHLOROETHYLEKE (2) CISlance 0.5 1 ; e |
ETHYL ETHER ETHYLETHER _ 0.3 | | T ,
CHLOROFORH CHLORCFORM 0.5 | | P/ ;
1,1,2-TRICHLOROTRIFLUOROETHAXE FREOKI13 0.7 [ l ;! |
METHYL ETHYL KETONE HEX 20 [ I |/ |
1,2-0[CHLOROETHAKE 120CEANE 0.2 120,/ | | 26 [
DIBRCMCHETHANE DIBROMCHETH 1.5 | I | A
1,1,1-TRICKLOROETHANE TVITCEANE 0.5 1 20,9 | EX |
CARSON TETRACHLORIOE CARBONTET __ 0.3 I | | A

Form 0211W



SUBSET ABBREYIATION: 4658

SAHPLE NAKE:
SAMPLE KO.:
PARAMETER NAME ABBREY. Qther
) ug/1 [Date |Date [Resules |
HoL 10i1. |oil. | (Recort) |
BRCHMOD [CHLORCHMETHANE BOCMETHANE 0.2 [ 20.0 | [ 2¢
OICHLOROACEZTONITRILE OCACETONIT 1.0 [ [ | r~r
2,3-0[CHLORQ-1-PRCPENE 2JDCPENE 0.5 | 205 | s I
1,2-0[CHLORCPRCPANE 120CPANE 0.2 | | | s
1,1-0[CHLORO-1-PRCPENE 110CPENE 1.0 | I | / ;
CIS-1,3-DICHLCRT-1-P]CPENS cisiysc 0.5 [ 28,) | | 24 |
1,1,2-TRICKLOROZ THYLENE TCE 0.5 [ | L &P
BENZENE BENZENE 1.0 | | [ / ,
1,3-DICHLOROPROPANE 130C248E 0.5 ; [ ] |
DIBRCIIOCHLORCMETHANE (3) DBCHETHANE 1.0 [ I ] ,
1,1,2-TRICHLOROETHANE (3) T12TCZARE 1.0 ! ; [ ! ;
TRANS=-1,3-0 [CHLORO-1-PROPENE TRAKS130CP 0.3 | /32 | | /3 i
1,2-018ROMOETHANE ED8 4.0 [ 22L& | | o |
2-CHLOROETHYLYINYL ETHER 2CEYETHER 5.0 [ I [ wp |
BRCMOFORM | BRCHOFORM 1.0 [ 20,5 | BEY |
1,1,1,2-TETRACHLOROETHANE 1112TTEANE 0.3 | | [ ap I
METHYL [SOBUTYL XETONE MIBX 1.0 | l , [
1.2.,3-TRICHLORCPRCPANE 123TCPAHE 4.0 ] { o [
1,1.2,2,-TETRACHLOROETHANE 1122TTSANE 1.0 i | |
1,1.2,2-TETRACHLOROETHYLEKE 1122TTEEHE 1.0 L [£,6 | K ,
PENTACHLOROETHANE PENTACEAKE 2.0 L | me
TOLUENE TOLUENE 1.0 | m,o [ { [2 ,
CHLOROBENZENE CHLCRCBENZ 1.0 I I | e
ETHYL3ENZENE ETHYL3ENZ 1.0 | 4 S | { [9
CUMENE CUMENE 1.0 | | | wo
M=-XYLENE M=XTLENE 1.0 [ /773 | |
P-XYLENE (4) P-TYLEXE 1.0 /e pp T | Ly
Q-XYLENE (%) 0-XYLENE 1.0 | (6o | [ /L
1,3-0(CHLORCBENZENE 130¢3€42 4.9 I | | won
1,2-0[CHLOROSENZENE 120C3ENZ 4.0 | [S,4 | | 6
1,4-0[CHLORCBENTEZNE 14CC2ENT 4.9 I I [ wn
O[CHLCRCFLUCRMETHANE FRECN2! 1.9 [ 25 ] | i e
Fooznoca: ! ‘neca czmpounds ca-2lute 2 - These compounds ca-2luca
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- = Thasga csmoounds co-eluce

e
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Thesa compaunds co-=luce



LR )

SUBSET ABBREVIATION:

FR ar USE sa? T [
VATE CCLLECTED: . PROJECT WX L1
nATE RECEIVED: CLLEXT WNES
ATE AKALYZED: C/:/J«?l/d‘?’ PROJECT YUHBER:
AMALTST: W/ FILE NUHBER: —
JATE IXTRACTED: ST, (08 [}
OATA REVTEWED 8Y: MATRIX: Lo
ENTERED 3Y:
SAMPLE NAME:
SAVPLE XO.: Y2, A
PARAMITER HAME AB3RIV.  Other
ug/1 (Date? 7