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1.

INTRODUCTION

EIS Environmental Engineers, Inc. (EIS) was retained by the
South Bend Department of Economic Development to perform an
environmental assessment of the former Transwestern site along
Lafayette Blvd. in South Bend, Indiana (See Figure 1.1). The
scope of work consisted of collecting and analyzing soil and
groundwater samples from three (3) soil borings conducted on
or near the former Transwestern site. During the borings,
soil samples were collected and screened in the field for the
presence of Volatile Organic Compounds (VOC) using an analyzer
equipped with a photoionization detector (PID). One soil
sample, which exhibited the highest PID analyzer measurement,
was selected for-laboratory VOC analysis. A groundwater
sample from each boring was collected for laboratory analysis

of VOC and heavy metals.
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2.0

PROCEDURES

Locations of the borings were selected on the basis of
expected groundwater flow direction and proximity to the
former Transwestern building. Groundwater flow directions in
the South Bend area are generally toward the St. Joseph River.
Therefore, the expected flow direction at the former
Transwestern site would likely be toward the northeast. Three
(3) borings were located so as to provide one boring (BH-1)
upgradient and two borings (BH-2, BH-3) downgradient with

respect to the expected groundwater flow direction (see

Figure 2.1).

A CME-75 drill rig equipped with a screened hollow stem auger
was used to bore a hole to the water table at each location.
As the boring was advanced, soil samples were collected at
three foot intervals using an 18 inch (1.5 feet) split-spoon
sampler (ASTM Method D-1586). Descriptions of the soil
samples were made using a hand lens, grain-size chart, and a
standardized color chart. The descriptions were recorded on a
subsurface exploration log and are provided in Appendix C.

All equipment expected to contact the subsurface soil was
washed prior to use at the site. Furthermore, the split-spoon
sampler was washed with trisodium phosphate (TSP) and rinsed

with deionized water prior to use at each boring location.
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A portion of each split-spoon soil sample was placed into a
glass jar, sealed with aluminum foil, and allowed to sit for
approximately five (5) minutes. The probe of an HNU PID
analyzer was then inserted through the aluminum foil seal to
sample the air in the headspace of the jar for the possible
presence of VOC. 1Included in Appendix D is a copy of Section
5.4 of the EIS Standard Operating Procedures for soil vapor
analysis. The soil sample which exhibited the highest PID
measurement was collected in a 40cc glass vial, placed into an
iced cooler and transported back to the EIS laboratory for
analysis. This sample was collected from boring BH-2 at a

depth of 27.0 to 28.5 feet.

At each boring, an electronic water level indicator (Roctest,
Model CRR6) was used to measure the static water level within
the hollow stem auger. Groundwater samples for VOC and heavy
metals analysis were collected with a Teflon bailer from each
boring. Samples for VOC analysis were placed into pre-
preserved 40cc glass vials, whereas samples for heavy metals
analysis were placed into pre-preserved one liter plastic
bottles. These samples were placed into an iced cooler and
transported to the EIS laboratory for analysis. The bailer,
bailer rope and water level indicator were cleaned with TSP

and rinsed with deionized water prior to use at each boring.

Upon the completion of each boring, the auger stem was removed
and a tremie pipe was used to pressure grout the bore hole
with a Bentonite clay mixture to grade.

-5-



3.0

RESULTS

The PID analyzer calibration and field analysis records are
included in Appendix B. The PID headspace analysis performed
on the soil samples from the borings generally resulted in
measurements no greater than background levels suggesting that
VOC contamination of the soil was unlikely to be present. The
one exception was the soil sample from boring BH-2 at a depth
of 27.0’-28.5’ below grade. The peak PID aﬁalyzer reading for
this sample was 6 ppm which was approximately three times
greater than the background level. A PID analyzer reading of
greater than twice background level is generally considered by
EIS to be indicative of the possible presence of VOC
contamination. However, the PID analyzer field results are
not definitive and laboratory analysis is required to confirm
the presence of VOC contamination and to define the specific

compounds involved.

The laboratory VOC and metals analysis reports are provided in
Appendix A and summarized in Table 3.1. Laboratory analysis
did not detect VOC contamination in the soil sample but did
detect VOC contamination in the groundwater sample from each
boring. Trace amounts of 1,1,1-Trichloroethane,
Tetrachloroethylene and Toluene were present in the
groundwater sample from boring BH-1, and trace amounts of

c-1,2-Dichloroethylene were present in the groundwater sample

from boring BH-3.



TABLE 3.1

ANALYSIS RESULTS FOR VOC

Soil
(ppm)
BH-2

N.D.
N.D.
N.D.

N.D.

- - - Concentrations - - - -
Groundwater
- - - wg/l - - -

Parameter BH-1 BH-2 BH-3
c-1,2-Dichloroethylene N.D.* N.D. 4.4
1,1,1-Trichloroethane <1 N.D. N.D.
Tetrachloroethylene 2.7 N.D. N.D.

Toluene 1.9 N.D. N.D.
Fuel Hydrocarbons N.D. 760 N.D.

Parameter

Arsenic
Barium
Cadmium
Chromium (T)
Lead
Mercury
Selenium

Silver

k% N.E. =

N.D.

ANALYSIS RESULTS FOR HEAVY METALS

- - - Concentrations - - - -

Groundwater (mg/1)

BH-1 BH-2

0.01 0.01

4.6 1.6

0.05 0.04

0.64 0.33

8.6 2.3

0.025 0.0035
<0.01 <0.01

<0.05 <0.05

Not Detected

Not Established

<0.
1.

A
© O O N O

N

BH-3

01
4

.04
.30
.4
.0025
.01
.05

USEPA
Maximum

Contaminant

Levels

N.E.**
200

N.E.

N.E.

N.E.

National Drinking
Water Standards

(Primary Standards)

0.05
1.0
0.010
0.05
0.05
0.002
0.01
0.05



The only detected VOC contamination in the groundwater sample
from boring BH-2 was fuel hydrocarbons at a level of 760 parts
per billion (ppb). Laboratory analysis detected heavy metal

contamination in the groundwater sample from each boring.

The U.S. Environmental Protection Agency (EPA) has established
a maximum contaminant level in drinking water of 200 ppb for
1,1,1-Trichloroethane. The 1,1,1-Trichloroethane detected in
the groundwater'sample collected from boring BH-1 was below
the Practical Quantitation Limit (PQL) of 1 ppb. There are
presently no established EPA maximum contaminant levels for
c-1,2-Dichloroethylene, Tetrachloroethylene, Toluene or fuel
hydrocarbons. The levels of metals contamination detected in
the groundwater sample from each boring exceed the Primary
National Drinking Water Standards for Barium, Cadmium,
Chromium (T), Lead and Mercury, but do not exceed the

standards for Arsenic, Selenium and Silver.

The fuel hydrocarbons observed in the groundwater sample
collected from boring BH~2 appear likely to have a source

other than the soil in the immediate area of the boring.

The groundwater flow direction, as determined from the static
water levels measured in each of the three borings, appears to
be approximately S 60° E (see Figure 3.1). This southeasterly

flow direction differs approximately ninety degrees from the
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initially expected northeasterly flow direction and may
represent the effect of possible large scale pumping activity
in the area. Such large scale pumping activity is referenced
in the Indiana Department of Natural Resources, 1987
Publication "Water Resource Availability in the St. Joseph
River Basin, Indiana, Water Resource Assessment 87-1".
However, it should also be noted that the static water levels
in the borings may not have stabilized when the measurements
were taken. Consequently, the apparent groundwater flow
direction indicated by the static water levels may not be

indicative of the actual flow direction.

-10-



APPENDIX A

LABORATORY ANALYSIS REPORTS
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Mr. K. C. Pocius

ANALYTICAL REPORT SHEET

CLIENT: South Bend Dept. of Econ. Dev. SAMPLE IDENTIFICATION:
1200 County-City Bldg.
South Bend, IN 46601 Groundwater from Boreholes
. Transwestern Site
ANALYSIS NO: 5081H ~ 5085H
Collected by EIS (JCS)
DATE SAMPLED: 09-28-88 9-28-88
DATE RECEIVED: 09-28-88 EIS Project $#1456-01
DATE FORWARDED: 11-21-88
S oo a - Concentration (mg/1l) - - - - -
Boring Boring Boring Trip
Parameter 1 2 3 Blank
Arsenic 0.01 0.01 <0.01 <0.01
Barium 4.6 1.6 1.4 <0.5
Cadmium 0.05 0.04 0.04 <0.04
Chromium, Total 0.64 0.33 0.30 <0.05
Lead 8.6 2.3 2.4 <0.1
Mercury 0.025 0.0035 0.0025 <0.0002
Selenium <0.01 <0.01 <0.01 <0.01
Silver <0.05 <0.05 <0.05 <0.05
Volatile Organic Compounds See Attached Report

LABORATORY DIRECTOR

2001
Rev (11-04-87)

EIS ENVIRONMENTAL ENGINEERS, INC. « 1701 North lronwood Drive » South Bend, Indiana 46635 « 219/277-5715
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSIS REPORT
Mr. K.C. Pocius

CLIENT: South Bend Department of Date Reported: 10-26-88
Economic Development EIS Lab No.: 5081H - 5085H
1200 County-City Building Sample Date: 9-28-88
South Bend, IN 46601 Date Received: 9-28-88
P.O. # LOA Date Analyzed: 10-06-88
Sample ID: Transwestern Site Samples Received
Refrigerated: Yes Vv No
. Groundwater from Bore Holes #1,2,3 In 40 cc Vvials: Yes ¥V No
. Soil from Bore Hole #2 Air Space: Yes Vv No V
RESULTS

o0 Table 1 presents results of analysis.

SAMPLE RESULTS WILL LIST ONLY THOSE COMPOUNDS WHICH ARE ACTUALLY
DETECTED IN THE SAMPLE. If no compounds of interest are detected,
the following type of statement is given:

- "No Table 3 Volatile Organic Compounds (VOC) were detected in this
sample.”

o Table 2 summarizes test procedures used.

o Table 3 lists the types of compounds which can be detected by the
test procedures employed. This table also lists Practical
Quantitation Limits (PQL) for each compound in both water and soil
sanples.

o Additional data which might accompany this report includes
chromatograms, Quality Assurance data sheets, Chain-of-Custody
forms and allowable contaminant limits (if available). This
data is analysis support documentation.

o The following support data is enclosed.

- Chromatograms of the analysis
- National Drinking Water Standards

o The soil sample exhibited headspace as is normal for this type of
sample collection.

Auds_Fogite

LABORATORY DIRECTOR

Rev (10-25-88)
EIS ENVIRONMENTAL ENGINEERS, INC. - 1701 North Ironwood Drive « South Bend, Indiana 46635 « 219/277-5715



TABLE 1
ANALYTICAL RESULTS - VOC

Client Description Groundwater from Bore Holes and Soil

Sample Type Analytical Method 601 + 602
———————————————————— CONCENTRATION -~ —— e
GROUNDWATERS (ug/l) SOIL (ppm as received)

DUPLICATES DUPLICATES
PARAMETER BH-1 BH-2 BH-3 BH-3 BH-2 BH-2

c-1,2-Dichloroethylene ND ND 4.4 4.4 ND ND

1,1,1-Trichloroethane <1 ND ND ND ND ND

Tetrachloroethylene 2.7 ND ND ND ND ND

Toluene 1.9 ND ND ND ND ND

PQL X1 X1 X1 X1 X1 X1

Fuel Hydrocarbons ND 760 ND ND ND ND

Moisture (%) - - - - 16.1 -

NOTES:

1. ND = Not Detected

2. € = Detected but below the PQL

3. The Trip Blank exhibited no detectable levels of VOC
4, GC/MS confirmation of groundwaters from BH-1 and BH-2 was performed.

5. The fuel hydrocarbon in groundwater BH-2 is quantitated as #2 Fuel 0il but
not so specifically identified. The GC fingerprint of this species
resembles gasoline but no detectable levels of Benzene, Toluene and Xylenes
were present. GC/MS showed that compound classes such as alkanes and
alkenes were present. Trace levels of naphthalenes were also noted. The
probable identity of this fuel hydrocarbon is gasoline.

PQL Discussion: PQL (Detection Limit) varies with individual
: compounds, the type of sample, laboratory treatment
(dilutions) and method of analysis (601 + 602 or
624).

PQL for clean samples is shown in Table 3. The PQL
value shown above, expressed as X(#), is the value by
vhich the Table 3 PQL is to be multiplied in order to
determine the "Detection Limit" for individual
compounds for the sample in question.

Revised (10-11-88)



TABLE 2

REFERENCE METHODS/ANALYTICAL PROCEDURES

REFERENCES

o "Test Methods: Methods for Organic Chemical Analysis of
Municipal and Industrial Wastewater", USEPA-
600/4-82-057, July 1982, Methods 601, 602, 624

) "Test Methods for Evaluating Solid Waste:

Physical/Chemical Methods", SW-846, Third Edition,
November 1986

ANALYTICAL PROCEDURES

VOC of interest are liberated from the matrix by use of

Purge and Trap procedures. Surrogate compounds are employed
for each Purge and Trap run.

The effluent from the gas chromatograph is monitored by
Photoionization and Hall 700A Electrolytic Conductivity
Detectors operating in series. Component separation is
achieved by a SPB-1 capillary column, 60m x 0.75 mm I.D.

In certain situations, confirmation of the sample response
is performed by use of Mass Spectrometry.

Analysis Method Numbers are different in different reference
manuals even though the procedures used are essentially the
same. With respect to this analysis, Method Numbers are
referenced to "Test Methods: Methods For Organic Chemical
Analysis of Municipal and Industrial Wastewater", USEPA
600/4-82-057, July 1982. The samples reported herein were
analyzed by the following methods:

GC/Hall/PID (Method 601 + 602) X
GC/MS (Method 624)

SUPPORTING DATA

1f GC tracings or GC/MS data is supplied with this report,
surrogate/internal standards are identified by the letters
(S) and/or (IS).

Rev (02—-05-88)



TABLE 3

PARTIAL LISTING - VOLATILE ORGANIC COMPOUNDS
DETECTABLE BY PROCEDURES LISTED IN TABLE 2
AND PRACTICAL QUANTITATION LIMITS (PQL)

Compound Name

Acetone

Acrolein

Acrylonitrile

Benzene
Bromodichloromethane
Bromoform

Bromomethane

Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
2-Chloroethylvinyl Ether
Chloroform
Chloromethane
Dibromochloromethane
1,2-Dibromoethane
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
c-1,2-Dichloroethylene
t-1,2-Dichloroethylene
1,2-Dichloropropane
¢-1,2-Dichloropropene
t-1,2-Dichloropropene
Ethyl Benzene
2-Hexanone

Iodomethane

Methylene Chloride
Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Tetrahydrofuran
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Trichlorofluoromethane
1,2,3-Trichloropropane
Vinyl Acetate

Vinyl Chloride

Xylenes

Practical Quantitation Limits (PQL)
Water (ug/l)

601 + 602 624
10 10
10

10

1 5
1 5
1 5
1 10
5

1 5
1 5
1 10
10 5
1 5
1 10
1 5
1 5
5

1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
1 5
10 10
1 5
10 10
10 10
1 5
1 5
1 5
10 10
1 5
1 5
1 5
1 5
1 5
1 5
10 10
2 5
1 5

Soils (ppm)
601 + 602
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In addition, fuel type hydrocarbons such as gasoline, fuel o0il and kerosene

and industrial mixtures such as naphtha and thinners are also detected by

these procedures.

Note: 'Soil PQL is on an "as received basig".
values are for CLEAN samples.

Both water and soil PQL
PQL increases with sample matrix problems.



QC Description:
EIS Lab Numbers:

Client Sample
Description

GW B-1
GW B-2
GW B-3
Soil B-2

Trip Blank

EIS ENVIRONMENTAL ENGINEERS, INC.
QUALITY ASSURANCE DATA SHEET
VOLATILE ORGANIC COMPOUNDS

Surrogate Recovery

‘5081H - 5085H Date Analyzed: 10-6-88

RECOVERY DATA *

Method 601 + 602 Method 624
51 52 53 54 51 52 “§3_
101 98 97 102
95 107 * 113
95 105 97 103
98 109 100 105
94 88 100 93

* SURROGATE COMPOUND DESCRIPTIONS AND QUALITY CONTROL LIMITS

Compound #

s1
s2
S3
sS4

Compound #
S1
S2
S3
Rev (06~13-88)

METHOD 601 + 602

Compound Name QC Limits
l1-Bromo-2~chloroethane 70 - 130
1,4-Dichlorobutane 70 - 130
Toluene, dé 70 -~ 130
1,9-Decadiene 70 - 130

METHOD 624

Compound Name QC Limits
1,2-Dichloroethane,dd 70 - 130
Toluene, dé 70 - 130
Bromofluorobenzene 70 - 130



Page 1 of 2
EIS ENVIRONMENTAL ENGINEERS, INC.
QUALITY ASSURANCE DATA SHEET
VOLATILE ORGANIC COMPOUNDS
QC Description: Check Standard
Client Sample Group: Transwestern Site
EIS Lab Numbers: 5081H - 5085H Analysis Method: 601 + 602
Date Analyzed: 10-6-88 Concentration Units: ng/l
SURROGATE RESPONSES
EPA Methods 601 + 602 EPA Method 624 QA/QC
Compound Name % Rec Compound Name % Rec Limits
1-Bromo-2-chloroethane 111 1,2-Dichloroethane,d4 70-130
1,4-Dichlorobutane 112 Toluene,d6 70-130
Toluene,d6 98 Bromofluorobenzene 70-130
1,9-Decadiene 118 70-130

SAMPLE RESULTS
Concentration Recovery 624 Response Factors (RF)

Parameter True Found % Initial Found % RSD
Acetone 56.2 58.0 103
Acrolein
Acrylonitrile
Benzene 10.8 11.3 105
Bromoform ** 15.6 12.0 77 0.175
Bromodichloromethane
Bromomethane
Carbon Disulfide
Carbon Tetrachloride 9.8 8.7 89
Chlorobenzene ** 12.3 11.8 96 1.324
Chlorodibromomethane 12.1 11.0 91
Chloroethane
2-Chloroethylvinylether
Chloroform * 9.5 11.2 118 7.525

1-Chlorohexan
Chloromethane **
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromoethane

Dibromomethane

1,2-Dichlorobenzene 13.0 13.8 106
1,3-Dichlorobenzene

1,4-Dichlorobenzene 21.2 18.6 88

1,4-bichloro-2-butane
Dichlorodifluoromethane

1,1-Dichloroethane ** 9.1 9.6 105 6.852
1,2-Dichloroethane 7.5 7.4 99
1,1-Dichloroethene * 3.874
c-1,2-Dichloroethene 9.8 8.4 86 '

t-1,2-Dichloroethene

Rev (10-13-88)



Page 2 of 2

EIS ENVIRONMENTAL ENGINEERS, INC.
QUALITY ASSURANCE DATA SHEET
VOLATILE ORGANIC COMPOUNDS
Check Standard Continuation

Concentration Recovery 624 Response Factors (RF)
Parameter True  Found % Initial Found % RSD

1,2-Dichloropropane * 10.3 10.5 102 0.408
1,3-Dichloropropane

c-1,2-Dichloropropene

t-1,2-Dichloropropene

Diethyl Ether

Ethylbenzene * : 10.7 9.7 91 2.548
Ethyl Methacrylate

2-Hexanone 42.0 41.1 98

Iodomethane

Methylene Chloride 10.4 11.7 113

Methyl Ethyl Ketone 38.6 35.8 93

Methyl Isobutyl Ketone 37.8 30.5 81

Methyl Methacrylate

Paraldehyde

Styrene 11.7 11.7 100
1,1,2,2-Tetrachloroethane** 0.403
Tetrachloroethylene 11.2 10.1 90
Tetrahydrofuran 71.8 56.3 78

Toluene * 10.7 9.8 92 2.372
1,1,1-Trichloroethane 12.6 12.6 100
1,1,2-Trichloroethane 11.8 11.2 95
Trichloroethylene 10.2 9.3 91

Trichlorofluoromethane
1,2,3-Trichloropropane
1,1,2-Trichlorotrilfluoroethane
Vinyl Acetate

Vinyl Chloride * 0.945
m-Xylene

o-Xylene 11.1 11.0 99

p-Xylene 10.8 10.5 97

QA/QC Interpretation

* Calibration Check Compound (CCC) with maximum ¥ RSD = 30%

** System Performance Check Compound (SPCC) with minimum RF = 0.3 (0.25 for
Bromoform)

Rev (10-13-88)



EIS ENVIRONMENTAL ENGINEERS,

INC.

QUALITY ASSURANCE DATA SHEET
VOLATILE ORGANIC COMPOUNDS

QC Description: Duplicate Matr

ix Spike

Client Sample Group: Transwester

n Site

EIS Lab Numbers: 5081H-5085H

Date Analyzed: 10-6-88

SURROGATE RESPONSES

EPA Methods 601 + 602

EPA Method 624

Matrix:

Page 1 of 2

Groundwater

Compound Name % Rec

Compound Name

% Rec

1-Bromo-2-chloroethane 97/97

1,4-Dichlorobutane 106/109 Toluene,d6
Toluene,d6 100/98 Bromofluorobenzene
1,9-Decadiene 90/90

SAMPLE RESULTS

Spik

e Back-

Parameter Level ground

1,2-Dichloroethane,d4

Analysis Method:

601 + 602

QA/QC

Limits
70-130
70-130
70-130
70-130

Amount Recovered

#1

Acetone

Acrolein

Acrylonitrile

Benzene

Bromoform 17.3
Bromodichloromethane
Bromomethane

Carbon Disulfide

Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroethane
2-Chloroethylvinylether
Chloroform

l1-Chlorchexan

Chloromethane

2-Chlorotoluene

4-Chlorotoluene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Bichloro-2-butane
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
l,1-Dichloroethene 16.9
c-1,2-Dichloroethene 17.3
t-1,2-Dichloroethene

Rev (10-13-88)

12

19.
18.

.1

4

#2

Concentration Units: wg/l

Recovery

%R

Data
RPD

13.

20

18.

4

.6
9

74

119
108

10

5
3



Page 2 of 2

EIS ENVIRONMENTAL ENGINEERS, INC.
QUALITY ASSURANCE DATA SHEET
VOLATILE ORGANIC COMPOUNDS

Duplicate Matrix Spike Continuation

Recovery
Spike Back- Amount Recovered Data
Parameter Level ground $#1 #2 %R RPD

1,2-Dichloropropane
1-3,pichloropropane
c-1,2-Dichloropropene
t-1,2-Dichloropropene
Diethyl Ether
Ethylbenzene
Ethyl Methacrylate
2-Hexanone
Iodomethane
Methylene Chloride
Methyl Ethyl Ketone
Methyl Isobutyl Ketone
Paraldehyde
Styrene
1,1,2,2-Tetrachloroethane
Tetrachloroethylene 16.9 - 16.6 18.4 104 10
Tetrahydrofuran
Toluene
1,1,1-Trichloroethane 16.8 - 14.9 15.4 90 3
1,1,2-Trichloroethane 17.1 - 15.5 15.5 91 0
Trichloroethylene
Trichlorofluoromethane
1,2,3-Trichloropropane
1,1,2-Trichlorotril-
fluoroethane
Vinyl Acetate
Vinyl Chloride
m-Xylene
o-Xylene
p-Xylene

Rev (10-~13-88)



NATIONAL DRINKING WATER STANDARDS

Tot.Coliform (Colonies/100ml)
Trihalomethanes *

Primary
Standards
(Health
Parameter Standards)

Arsenic 0.05
Barium 1.0
Cadmium 0.010
Chromium (T) 0.05
Lead 0.05
Mercury 0.002
Selenium 0.01
Silver 0.05
Fluoride 4
Nitrate (as Nitrogen) 10
Endrin 0.0002
Lindane 0.004
Methoxychlor 0.1
Toxaphene 0.005
2,4-D 0.
Silvex 0

0

0.

Chloride

Copper

Detergents (foaming Agents)
Iron

Manganese

pH (pH units)

Sulfate

Total Dissolved Solids

Zinc

Benzene

Vinyl Chloride

Carbon Tetrachloride
1,2-Dichloroethane
Trichloroethylene
1,1-bDichloroethylene
1,1,1-Trichloroethane
1,4-Dichlorobenzene

* Chloroform, Chlorodibromomethane, Bromodichloromethane,

Bromoform

Concentration
(mg/l unless otherwise shown)

Secondary Recommended

Standards Limits

(Aesthetic Other

Quality) Substances

2

250

1

0.5

0.3

0.05

6.5 - 8.5

250

500

5
0.005
0.002
0.005
0.005
0.005
0.007
0.20
0.075



S.B.DEPT.of ECON.DEWV.

vas AROMATIC wVwOC

Thromatogran  Data File Sample Hane Start Time (win)  Stop Time (min)  Scale Range (n0)  Scale Dffset (wi)
1 UPI053 SOBIH (Snl) 0.00 48.00 2 -4
2 UP1046 51D 092388 (L) 8.00 40,00 2 -4
3 UPI0SH SQ82H (Sal) 0.00 40.00 ? -4
4 UPI47 5083H (Sal) 0.00 40,00 ? -4
5 UPI048 S005H (5al) - 0.00 40.00 2 -4
6 YPInS0 50058 (Snl) LAB 0.00 40.00 2 -4
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S.B.DEPT.of ECON.DEV.SOIL vs AROMATIC

Chromatogra  Data File Sanple Hame Start Tine (nin)  Stop Time (nin)  Scale Range (ml)  Scale Offset (al)
1 UPID29 HB (1/50+5UR) b.00 40.00 q -4
2 UP1025 S1h 092388 {L2) B.00 40,00 4 -4
3 UP1033 S084H (17500 p.00 40.00 4 -4
4 UPIN36 5084k (1/50) LAB 0.00 40.00 4 -4
] Upiog FUELDIL SID 0. 00 .00 4 -4
o o
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S.B.DEFPFT.of ECON.DEV.SOIL vs CHLORINATED

Chromatogran  Data File Sanple Hame Start Tike (nin)  Gtop Time (nin)  Scale Range (w¥)  Scals Dffset (w0}
f UHED29 HB (1/50+500) 0.00 40.00 : 65 n
2 VRED2S 51D 092368 (L2) 0,08 40.00 4 "
3 UHED33 50844 €1/50) 0.00 40.00 5 )
4 YHED36 SOB4H <1/50) LAB .00 40.00 65 §]
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S.B.DEPT.of ECON.DEV. vs CHLORINATED VOC

(hroatogran  (Oata file Sanple Hane Start [ime (nin)  Stop Time (min)  Scale Range (U}  Scale Offset (al)
| UHEDS3 S081R ¢Sul) f.00 40.00 65 il
2 UHEDdR 570 092389 (L2) 0.00 40.00 65 ]
3 UHEDS! SUB2H (Sml) .00 40.00 5 1
4 UHED4? 50831 (Sal) 0.00 40.00 65 1l
5 UHED49 5085H (Sal) g.00 .00 65 11
6 UHEDSO S005H ¢Sal) LAB 0.00 40.00 65 1
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Cheamatoqosn - AWIANGRRH o foguired: Golb-21-1988  12:23M
Comment 53 DEFT ICON DIVALOPMINT (GW D-Li(oml+3/15) MID
S0an Rangel 3§ - 393 feamy 3@ Int = 1143 ¢ 1041 183 = 2deald
155,
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i ' f
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Civonatogpas \ﬁéTQXﬁang Pequived: Qoi-21-1933 132318
Cosment: S8 DECT ELON DEVELOFAENT (G B-20 Caal+SlIR/18) B
scan Range! 98 - 038 Seani 34 Inf = 1274 8 145 188y - 323321
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Library Searc NAaTaNSU32H fceguired: ')(‘f—al-.l988 12:28:31 + 11:49
Comrent: S1 DLPI ECON DEMELOPKEHT (GH B-L{5ri<SHR/LS) nip
- gLesx Sample Base FPeak 21 Intensity 1430 Scan numbevy 301
‘ I i
| R 1 . NI U ' l
e L o o e o e L H o e e e e T e e e B e |
397 TOLUEHNE _
y
l l—r"r—v—rﬁ—v—i—r"r—r—l—r‘—f'—f-'—-l—-'—r—;—rﬂ I—T"T““-‘H—L—'_‘“f‘f'—l—r“rrT*T—f—"H—f“r“‘ T rteTT ot ! L |
) 44 68 T8 13 21"
Formula: C7.HE. . . i Rank L Index 23
MHoleculaxr weil ght 92 Purit Fi teEk Rf‘xt%’i{&] CasH 8-B8-0
EISC(LB) Purity, mass prange 95, welght rangye 1@23)
Lihrary Search “DAlANI@3ZH guired:0ci{-21-1288 12:z28:34 + 13:18
Comment: SB DEPY ECON DEVLELOIMENT (GM B—1)(5nll£|l'ﬂ/_l$) Min
I%BB'A Sanmple Base Pealk 166 Intensity 739 Scan numbexr 394 -
-4 | r—
I | l.) N O X L. . LL, S L,* .
—T‘-'-" r‘ 1 T 'l + T + t ] T } + T e i + 1‘——[ -
188 TETRACHLOROETHY LENE -
] i 13
' l 1 T l] v J“ l_l y——U—L v T 1 T t"Jﬂf—"—-""T' b s paman St "‘"""‘T" } T k| T
40 6(8 .LBB 129 149 168 184 .
;;lmi'mulii\. Ce.C ..u} 166 Puri ¢ Fi tQekl RFit H:\ntc ,Lf ‘ala%exé 2%
olecular weigh g i lz&, 3533 i i as - 3-3a-
IEIS(LB) (Pur'?tg, rnass prange ﬂ - 181, welglit‘ range i - 18232)



. . . .

Library Searci DATA NGB I Neguired:et-21-19288 13:23:149¢ + 11:82
(¥4 peven t. 5B DI:.PI‘ Eo OH DI UELOPHERT (GM B-2)(5nle4f 'II?/ 14 4} 8]
1130 Sample Base Feak 81 Intensity 828 Scon npumber 336
Ll-—t—+—'—w1——r 4—!—]—J-<i-+—e—~w— i—i—f—w—}J—L— J—i ATt .{i.: —
;BB/ C?CLQPENIQNE 1- ME!H¥L~2 PETHHLENE— -
LN B ﬁl'Tbll'lrLi!"ﬁ11lIl"—'l1IT"I—TI—I—II{;t!I 4 L e : I"!’”T—'I"H“LV—I—I"TT'T'——"
48 _ 17 69 74 8 24 1948
Mol maiar weatat 96 Fupi tyfddd  Fi tfRREJ N SR 3 T ack al798%a1-30
Hfoleocular weight . Tari tyBhlsh i i Cas ~41-
LIBRCHB) (Pur?tg, mass yange 56 - 1862, uexgh? range 5 14323)
Lihrary Searc N\BATANGE3 3N ficguired:0c¢-21-1988 13:22:18 + 12:22
Commen €SB DEPT ECOMN DEUELOPMENT <(GI8 B-2) CanitSHRA1E) ML
198 Sanple BHase Peak 95 Intensity L1157 Scan number SU@ .
11 — AT I N ' T P _ l.lil - to 1,4y ; . ! .- '
138 1,494-PRHIAGDIEHE, 2,3, 3-TRIMETHYL- -
L ] J 1sn Lty i . A s
1 v 1 -+ 1 1 I 1 T i
) ag 6 29 12 129
Foymula: C8.H14, i Bank 1 Index 1969
Melecular uelght 143 Iurx'g Fitikk Rf i t@ CasH#h Tio-dHE-5
LIBR(NB) (Furity, mass range 116, uexgh yoange - 1223
Library Searvch SParesigsan Yeguired I Qoet-21-1308 13:23:1@8 + 14:52
Comvent: Si PEPT ECOH DEYELOFHENT (GH B-2) (Giml4 5URSLISY ML
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APPENDIX B

PID ANALYZER CALIBRATION AND

FIELD ANALYSIS RECORDS



(@)i(s;

PROJECT NAME fly fepaecloqie Study - Teansuetern 50 EPROJECT NUMBER %56~ O)

LOCATION AND PURPOSE OF SURVEY

fee

SOIL VAPOR FIELD ANALYSIS RECORD

Page _l_ of

T{‘dzhéweg*fern 51%/ Soutk Bﬁmﬂ /N

Zoil bovings, heal-Spnce analysis with PID /sl Vo,
ANALYZER/LAMP  HMIA 1.2l lamp, DATE 9- 2%®- 88
Site|sample|sample|scale Readinés HNU | PPM
No. |Type* |Depth |Peak Steady|Range| ** Time |Location/Comments
B-1 [AA-B| A | 0.y | 0. |20 | o | Zzigpm| At Boring 2 (SE5eE
S Ecaticd -3 -8 S R DX Y 2225
N . 3046 6%7 0.3 Py ??%ﬂnvocsﬁls"”“ Collect<],
(e AA-B I Na . | o ¢ O.F |0-20 |04 | Z:55a | A2 jot deam boce.
VOGS HE -2 | O 0.9 |o0-20 B 5 pm
| o 9= mslo? 0.7 |o0 g=20Amm
N v - zs| 04 o,y 0-20 8225 Am
e | pus|er oy oo g- 30
ot |s-rs| ooy | 4-Y | oo 3:25
I AL -B ;‘1/74 0.1 s Y 2-20 | o4 895
W [Z8-AS | 2)-22.5| 0.Y 0.% | 0-20 e
I e 2Y-55 0.4 o f b-20 B 2o
I T e R o |o-20 Q: 55 | Weler C28.of
S K Z0-315 | ) ¢ 0.9 D-20 q:00
i AABL YA Y o ¢ 620 | 0.y | 405
B2 |Aa-e | A |0.¢ |0.¢ |o20| 0% |[loo |BatBRET
o ssHS (gl oy |0 0-70 )|z 00

* Sample Type =

B (Background)

(’/;n W\(n/?

s )QA/LYvr*

0\;~o e 6‘{

HP (Hole Punch)

TN /‘

le neacq - mr,-b h‘ﬂ(’ A‘ff’f’(lrm-(—[ Smln l,., ,/L /,l&‘r

~ 5594

- %% ppm as Isobutylene unless otherwise specified

HA (Hand Auger) AA (Ambient Air)
SS(Split-spoon) HS (Head Space - include minutes sitting i.e.

n b envoring il (il

HS-5)




A

Py asy ”
‘N .4 -

Page ~ of
SOIL VAPOR FIELD ANALYSIS RECORD Jci.%adejer
ANALYZER/LAMP  {[hr "=y o pATE - 75- B8
No " |Types” [bepen | Feak T oatands [nimve| 2" | rime |iocation/comments
p-2 |Z5-HS [3-¢.5 | p.¢ 0.4 | s-70 Uzip | B-2 Ceoddined).
gz ay oy | HE
b ) -5 | o F 2. % X /(= 2O
I V) 12-)3. 25| o gz 0, % Y i/ -2< Colleded VOO so.( Fanple
T I 1 2 R R i I |- %0
N R Y A A II= 25
W AAe| NA o | Dy vl oy | =32
W |ssks |21-2s| O | 0.y Y /1= #0
X " 24 -2s3| 0.5 o ¥ K /1795 Voc sl coltedd.

L v mese | Lo | 0.6 " 125 | (e oo 655t o
| Al NA | o.5 | 6.5 | 1 0.5 | 12705 ‘
B3| AABI WA |08 | o |o-zolotifon| 2z | Bas 3 B s

N EEHE -5 | 0.5 | 0.4 ¥ 2z (0
1 Vi 345 1 0. 0.3 L Z-]s
O N R R B 220
o T=ps oY | ooy | 2:25 .
,. e We=ps | 0¥ 0. Y% h 2229
W TAAB | NA o ¢ O- 4% " 0.f | 2%3s
G ss-HE | fs-t6s | O- Y 2. Y I 7:3%
X X 13-1a.5 | 0. ¢ o.% " =20
v t 21-7225| 0. Y 0.¢ (1 |1 2=55

* Sample Type =

B (Background)

HP (Hole Punch) HA
SS(Split-spoon) HS (Head Space -

({Hand Auger) AA (Ambient Air)
include minutes sitting i.e. HS-5)

* ok ﬁpm as Isobutylene unless otherwise specified



Page of
SOIL VAPOR FIELD ANALYSIS RECORD
ANALYZER/LAMP  H U ///— 2l famp pATE  7-29-§%

Site|Sample|Sample|Scale Reading§ HNU PPM

No. |[Type* |Depth |Peak Steady|Range| ** Time |Location/Comments
\‘;‘;\( / /\u

B-3 |#5-Hs |eposs| pd |og | 0D-20 Zeop | PO 3 Codinud

Iy 7 ‘Z?___ZK'S 0 7 0. y " 3;/0 Collesled YOO Sl Tample,
ol AARl WA oY o.F | v 0t | 315

* Sample Type =

B (Background)

HP (Hole Punch)

HA (Hand Auger) AA (Ambient Air)
Ss(Split-spoon) HS (Head Space - include minutes sitting i.e.

** ppm as Isobutylene unless otherwise specified

HS-5)




g |

PHOTOIONIZATION ANALYZER
’EIELD CALIBRATION RECORD
Project Name Mydo. 57udy, Transwesten $ck

Project Number [4%56— 0|

Analyst J.c S Pocled e

Date q-25 -2

FILLED IN

ALL BLANK BOXES BELOW ARE TO BE

Isobutylene in Nitrogen
I1f No, describe

CALIBRATION GAS Qi)

N

PID ANALYZER
HNU with 11.7 eV lamp
Tip 11 with 10.5 eV lamp
Tip II with 11.7 eV lamp

V

ZERO

INITIAL CALIBRATION @ 2'00 @/PM

Known
Standard No.| ppm

Zero|Span|Range|Span|Reading Time

Adjustment
During The Dbay

' NA " ZERO

WA 7772\ 77777\ 7727\ 0) &

’(hb}t.zf Al

Y

SET

N

1-8-05 |00 H

177/ |\ N&- | P20 (3,42 | 10D

L-4g-23 |{7.4L

AV E NV,

MIDDLE OF THE DAY CHECK @/>5M> AM&%p)
. Calculate $ D

. Adjust zero . Anal

High Standard Readin

yze HIGH Std

g 220 |3 p criteria

2, >+10% Recalibrate
% Difference /25)93
Known TP | ___HNU
Standard No.| ppm |Zero[Span|Range]|Span|Reading

A/A ZERO

N \rr0r\00002)0277| By

Amvint L1

|-9%-05 |[/00 H

/777 WA |02 | 300|102

| - 3302 /74 L

s777 777/ 0-200 | /777 36

END OF DAY CALIBRATION @ 3°%° Amﬂémj

Known
Standard No.| ppm |Scale Reading|% Difference
NA& agro| AVt 000700707
T-p%-0s |bo u| |[Fo Yo%y
T-8%8-03 |H¢ L 56 SIS

COMMENTS ¢




APPENDIX C

SUBSURFACE EXPLORATION LOGS



ﬂ ﬁoring No. __@_‘:_l___
_ Sheet | of Z
Project No. _I__‘f_S_é_‘_U_l

SUBSURFACE EXPLORATION LOG

Client éouﬁ\ Bem£ sz'{_dpﬁ‘mwu-@ Dev. Site Location TramﬁWf’fd‘ecn 41:{“6
Logged By J ¢ 6«3,”\&0{.(_ Date Started - 2322', Date Completed

Boring Location Bl Sec 4 mup Hammer Wt. 140 1lbs )
Bor..‘ing Method HOLLOW STEM AUGER Drop Distance 30"
Sampler Type SPLIT SPOON | Sampler Size 18"
Datum Surface Elevation

' . /
GROUNDVATER DEPTH: While Drilling 7%-0° Ft. At Completion 2% Ft.

After Completion //Z Hrs?z- Ft; Hrs. Ft; Hrs. Ft; Hrs. Ft.
Sample Data . Interval |(Log Soil Description
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Sheet I of
Project No. H_S_é'_ﬁ_’_l_

SUBSURFACE EXPLORATION LOG

Client épuﬂ‘\ Beud. Def'{_dpﬁ‘mauk Pel. site Location Trm‘\é"\""f"[‘e‘rn < ite
Logged By J. C. 6{]’2&‘\&0{_(" Date Started 7- 23-8f, Date Completed

Boring Location 5'2 Sec Stk Wie p Hammer Wt. 140 1bs
N t

Boring Method HOLLOW STEM AUGER “ , Drop Distance _30"

Sampler Type _ SPLIT SPOON Sampler Size _ 18"

Datum Surface Elevation

.

: ’
GROUNDVATER DEPTH: While Drilling <7 Ft. At Completion Z6-5  Ft.

After Coniplt::ticm}(bl5 Hrs.%.5 Ft; Hrs. Ft; Hrs. Ft; Hrs. Ft.
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Boring No. '3 -3

‘Sheet | of
Project No. [$26-01
SUBSURFACE EXPLORATION LOG
Client éol.dt\ Beud Deff,d{)ﬁ‘tﬂwé Pell site Location Trm‘lﬂ’\""f"{?ﬂ\ 41%6
Logged By J. C ‘.'6%“‘\6.(0{_(— Date Started 7- 2B2f, Date Completed
Boring Location 5'3, See 51k Wa Hammer Wt. 140 lbs
Boring Method _HOLLOV STEM AUGER Drop Distance 30"
Sampler Type SPLIT SPOON Sampler Size 18"
Datum Surface Elevation
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_ Sample Data Interval Log Soil Description
No. [From| To |Inches|[Blows/6"| From To Top Zoil it flad rwsls Gy Deck U-T
Recov. o 0.5 4 er ek o =
, 0.5 l.s Censhed Cindec 5 Conl, Trate gavel
il o |ls] 15 |5lo- | Black M-t Wmatic
7 3-0 (/5 ‘ 8 ?¥3’ SL 1-5 3' 12 éam{j CM,S': m(£ »1”.{\,;,(9,5”/,: 3590
i . Clagx 6577 SYR Wy
30|75 \D (242 Cohestse)  Modecile Piovin
: , 3.0 |28-5 Sand- Md, 4 = 157°
T70lns| 15 |rts s L e
splif steor Gravely 2,
o lle.o|izs| 1B | 258 Ed it L s gl x 25
Pore LU‘L\/“" Bfowv\ 5 YR 5/4
g lsolles| 18 |3-%io ® 30", . 3/
Coavse 5l lense 2 7"\'1[*0 ‘
7 |%.0 115 }cb L,L,g_(( Colex t.“w-nqe@ %’1,ﬂ\03.\/el/low}4 Brown
‘ 10YR S Jy
8 200 '—7?,’ 16 Z's'é Mor foh(q(\)e, clry
7 . E Coloc Charye ‘4, Dustyldlow
oleso s | 142 oo s © 974 Dl
Fve T mm Thirke Black oY1 ngers Cpose bly
lo 77—0 7%.§ ’% 3—?“3 (va‘ dl'ﬂ,?"?>@ /0,'
Mot & 167 S\
o Seend Meteeses To 72T /f”@/8
mek ol o= &S%
gmull _?MUJ o4 5’[» )
'"Z‘«mw‘ﬂﬁck coal SHhingnc b ZZ,I
] ~Wet @ z3". ; |
Lact Sphitcspon 13 77 ~73.5 . '
Rgor ot ncoll bo 307 10 provede srosgh v
Tt eggordel ik Benonik/in dudlyc
T I f,;ﬂ;ﬁé.”;fnﬁ.% inasgec o VOC metls,




APPENDIX D

SECTION 5.4 OF THE EIS PID ANALYZER

STANDARD OPERATING PROCEDURES



5.4 Headspace Soil Vapor Monitoring Method

Once the split-spoon/hand auger sample is collected from the
bore hole, part of the sample is used to monitor the soil

vapors from the boring.

Using a clean stainless steel spatula portions of the split-
spoon/hand auger sample are collected into a glass jar.
Aluminum foil is used to seal the jar. The samples are then
warmed for a predetermined amount of time, then headspace
analysis is performed. The aluminum foil is punctured with

the tip of the PID instrument and the soil vapors measured.

When recording the headspace results, always indicate the
minutes used to equilibrate the so0il inside the jar prior to
reading (per instructions on the soil vapor field analysis

record sheet).

Temperature conditions to which all jars are exposed should be
approximately the same during the course of the day. These

conditions are to be annotated in the Comments section of the

field sheet.
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