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1. BACKGROUND

Amital Sbinning Corporation contracted with Law Engineering
Company (LETCo) in August 1986 to perform an environmental audit
and preliminary groundwater assessment at the former Texfi plant
in New Bern, North Carolina. As a result of this assessment,
groundwater contamination was identified.

Charles T. Main (MAIN) was contracted to provide additional
horizontal contaminant delineation in the upper aquifer, conduct
initial contaminant screening in the Castle Hayne 1limestone
aquifer, and quantify basic hydrological parametérs in an
attempt to identify possible pathways of migration in which
contaminated groundwater might travel. Geologic cross-sections
were generated from drilling logs and soil samples obtained
during drilling. The results of this study were reported in the
Preliminary Groundwater Assessment.

The Phase II Gfoundwater Assessment conducted by MAIN provided
additional hydrogeologic information further defining the nature
of the contaminant migration within the aquifers. More detailed
potentiometric data generated during this study supported the
idea of multiple contaminant source locations.

MAIN's Phase III Groundwater Assessment entailed the
installation of additional monitoring wells and extensive
sampling and analysis for volatile organic compounds (VOC's).
The two new wells and eight existing wells were sampled and
tested for VOC's in accordance with EPA Method 624.

3136-011-3000 2



2. INTRODUCTION

The North Carolina Division of Environmental Management has
requested the submission of a Remedial Action Plan (RAP) for the
remediation of groundwater contamination existing at the
property owned by Texfi Industries located in New Bern, North
Carolina. This report comprises the Remedial Action Plan.

The state of North Carolina requires that a Remedial Action Plan
provide certain information necessary to the remediation of
groundwater contamination. Significant efforts have been made
to identify the groundwater contamination and the extent of the
problem. The results of these efforts have been have been
detailed in the following reports:

Law Engineering Preliminary Assessment
Preliminary Groundwater Assessment
Groundwater Assessment - Phase II
Groundwater Assessment - Phase III

The information contained in the above-mentioned reports along
with information contained herein collectively fulfills the
requirements of a Remedial Action Plan. Appendix A consists of
a verbatim copy of North Carolina's Outline for Evaluation of
Site Characterization Data and Remedial Action Plans for
Groundwater Restoration. The components of the above
investigative reports which satisfy each element of the Outline
have been referenced and incorporated into the outline found in
Appendix A.

Additional analyses have also been performed and the results of
these analyses are also presented in this report. Finally, this
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report recommends a strategy and treatment goals toward the
removal of contamination from the groundwater.

The RAP consists of the following conéept. A series of eleven
recovery wells are planned to collect contaminated groundwater
(see Drawing 3136-011~1000-D1). Ten of the recovery wells will
be shallow wells. The eleventh well will be a deep recovery
well.

The ten shallow wells will be screened in the Post-Miocene sands
and clays. One of the shallow wells will be located adjacent to
wells MW-4A and MW-6. Seven of the shallow wells will be
located in a belt perpendicular to the downgradient flow and
approximately 100 feet from the eastern side of the
manufacturing building. The wells in the belt will be spaced
approximately 125 feet from one another. The remaining two

wells will be situated midway between the manufacturing building
and well MW-4,

One deep recovery well will be installed in the Castle Hayne
Formation and will be located in the vicinity of wells Mw-9 and
MW-9A. This well will recover contaminated groundwater in the
lower aquifer. It is anticipated that the pumping rate for the
deep well will be approximately 50 gpm. Individual pumping
rates for the shallow wells will range from 0.25 to 1.0 gpm.

Contaminated groundwater will be pumped from the wells to a
groundwater treatment facility for removal of volatile organic
compounds (VOC's) and possibly nickel and zinc. An air stripper
will be utilized to remove the VOC's. See Drawings 3136-011-
1000 I1 and I2 for the proposed treatment schematic.

3136~011-3000 4



The background levels for nickel and zinc near the Texfi
facility are currently under investigation. The NPDES permit
may require the levels of nickel and zinc be reduced before
treated groundwater may be discharged. If it is determined that
the levels of nickel and zinc in the groundwater are elevated,
physical/chemical treatment for the reduction of nickel and zinc
may be included in the treatment process.

The treated groundwater will be discharged directly to a swale
located adjacent to the plant building. Twenty-four hour
operation of the recovery/discharge system is expected.

The treatment process will be operated until the treatment goals
have been attained. Attainment of the treatment goals will be
verified by the analysis of a minimum of two additional
samplings. Upon confirmation that the treatment goals have been
met, the treatment process will be discontinued.

3136-011-3000 5



3. TREATMENT OBJECTIVES

The presence of contaminants which might pose a health risk in
the groundwater necessitates that the groundwater be treated for
the reduction of these substances. Certain volatile organic
compounds (VOC's) are present in the groundwater which have been
associated with cancer risk. A toxicity test done early in the
project indicates chronic toxicity. The cause of the toxicity
is unknown at this time. The possibility of it being caused by
elevated nickel and zinc levels is currently being investigated;
therefore, the remediation action system will include reduction
of VOC's and possibly nickel and zinc.

Volatile Organic Compounds (VOC's)

An analysis of the contaminated groundwater by EPA Method 624
determined the presence of thirteen (13) volatile organic
compounds (VOC's) in detectable quantities. Treatment goals
were developed for the VOC's based on North Carolina Division of
Environmental Management guidelines such that the concentration
of any one VOC will not exceed a cancer risk of 1:100,000. Of
the thirteen VOC's present in the groundwater in detectable
quantities, it is recommended that the following five VOC's be
monitored and treated to the indicated levels:

Vinyl chloride 0.15 pg/L
Methylene chloride 47.00 pg/L
1,1 - Dichloroethylene 2.80 pg/L
1,2 - Dichloroethane 3.80 ug/L
Trichloroethylene 32.00 ug/L

3136-011-3000 6



The eight VOC's not included in the above list were eliminated
because they met one of the following criteria:

o Non-carcinogenic

© Cancer risk dosage a minimum of ten (10) times
greater than the calculated weighted average
concentration of = the groundwater before
treatment |

Appendix C provides backup calculations for the determination of
the treatment goals.

Nickel and Zinc

Composite groundwater samples Vere found to have 237.0 ug/L
nickel and 396.5 ug/L zinc. Levels in individual wells vary
from 30.5 pg/L to 1185.0 ug/L for nickel and from less than 5.0
ug/L to 2585.0 upg/L for zinc. These results are given in
Appendix B and are from a single sampling event. Nickel and
zinc may require treatment in order to meet groundwater quality
and/or surface water quality (NPDES) criteria. The NPDES permit
has not been issued but may include nickel, zinc, and toxicity
limits. Groundwater nickel and zinc limits are a function of
background levels. The Groundwater Section of the Division of
Environmental Management requires that the concentration of
these metals in the groundwater be less than 150 percent of the
background concentrations for the region.

Groundwater treatment goals for nickel and zinc would need to be
derived by first establishing the background concentrations for
these metals. Sampling to determine these background levels is
in progress. The background}levels will be established by

3136-011-3000 7



taking two deep and two shallow aquifer samples from upgradient
wells adjacent to the Texfi property, plus two shallow aquifer
samples from upgradient wells on the Texfi property. Once the
NPDES permit is issued and the background for nickel and zinc
has been set, it can be determined whether nickel and zinc
treatment is necessary.

If it is required, treatment for the reduction of nickel and
zinc 1is expected to be accomplished by physical/chemical
treatment. This treatment would principally utilize
precipitation to remove the metals. The solids from the
precipitation process would be disposed of in an appropriate
manner. Treatability and toxicity testing would be performed to
verify the effectiveness of the treatment.

The treatment goals would be to reduce the nickel and zinc
concentrations to less than 150 percent of the established
background levels of nickel and zinc in the groundwater.

Treatment Design

Preliminary design work calls for physical/chemical treatment
for the reduction of nickel and zinc followed by air stripping
for the removal of VOC's. Several outstanding issues remain
unresolved that may necessitate altering the final design of the
treatment plant. The decision on the nickel and zinc issue will
impact the final design of the treatment plant. The NPDES
permit for the discharge of treated groundwater is under review.
The Water Quality Section of the Division of Environmental
Management will issue a list of revisions to the permit which
may include treatment for the reduction of nickel and zinc, and
toxicity limits. The permit is currently under review. The

3136-011-3000 , 8



final NPDES permit requirements
alterations to the treatment design.
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4. HYDROGEOLOGICAL CHARACTERISTICS

Aquifer Characteristics

Aquifer characteristics, as reported in all phases of the
groundwater assessment, were developed from existing published
data, actual pump test data and slug test data acquired in the
field. A pump test was conducted on the existing process water
well 1located on the south side of the plant building. Wells
W-13 and W-14 were used as piezometers during a 48 hour pump
test. The results of the test indicated that a sustained flow
rate of 50 gpm could be pumped from the recovery well in the
Castle-Hayne aquifer. Slug tests were performed on wells 3A,
4A, 6, 7, 8 and 9. The data indicated 1low hydraulic
conductivity for the water table aquifer consisting of Coastal
Plain sediments. The flow rate of each recovery well in the
upper aquifer is anticipated to be less than one gallon per
minute.

Plume Delineation

An attempt was made to further approximate the depth of the
contaminant plume by sampling one of the deep wells in the
vicinity of MW-9. Well W-14 has been drilled to a depth of 90
feet and double-cased to prevent introduction of contaminants
from the upper aquifer to a lower level. Samples were obtained
from two deep wells, Well W-14 and the process water well.
Analysis of the samples indicated that there is no VoOC
contamination of the deep aquifer (see Appendix B).

3136-011-3000 10



5. B8ITE MONITORING AND EVALUATION OF THE REMEDIAL ACTION SYSTEM

The proposed monitoring regimen in the first year would begin
with monthly measurements of the well water elevations in order
to establish the zones of depression. Quarterly sampling and
analysis of pre-treatment and post-treatment water samples would
also be performed. After the first year, monitoring would
consist of sampling and analysis of pre-treatment and post-
treatment water samples collected twice a year. The results of
all analyses would be reported to the State quarterly the first
year and twice a year in subsequent years.

The treatment process will be operated until the treatment goals
have been attained. Attainment of the treatment goals will be
verified by the analysis of a minimum of two additional
samplings. Upon confirmation that the treatment goals have been
met and with consent from the State, the treatment process will
be discontinued.

3136-011-3000 11
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The North Carolina Division of Environmental Management has
requested the submission of a Remedial Action Plan (RAP) for the
remediation of groundwater contamination existing at the property
owned by Texfi Industries located in New Bern, North Carolina.

The state of North Carolina requires that a Remedial Action Plan
provide certain information necessary to the remediation of
groundwater contamination. Numerous investigations of the Texfi

‘site have been conducted. Each investigation has been accompanied

by a report. The information contained in these reports
collectively fulfills the requirements of a Remedial Action Plan.
These reports, in chronological order, are:

Law Engineering Preliminary Assessment
Preliminary Groundwater Assessment
Groundwater Assessment - Phase II
Groundwater Assessment - Phase III
Remedial Action Plan

Appendix A consists of a verbatim copy of North Carolina's Outline
for Evaluation of Site Characterization Data and Remedial Action
Plans for Groundwater Restoration. The components of the above-
mentioned investigative reports which satisfy each element of the
outline have been referenced and incorporated into the outline that
follows. '
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NORTH CAROLINA DIVISION OF ENVIRONMENTAL MANAGEMENT
OUTLINE FOR EVALUATION OF SITE CHARACTERIZATION DATA
AND REMEDIAL ACTION PLANS FOR GROUNDWATER RESTORATION

1. Introduction - including a statement of objectives and a definition of scope of the investigation.

Remedial Action Plan
2. Introduction

2. General Locus Map (eg: segment of 7% min. topographic map where available; otherwise, segment
of county highway map) showing location of contamination site.

Preliminary Groundwater Assessment
2. Background
Figure 1.

3. Discussion of Regional Hydrogeology

(@)

(b)

DeManw1ofﬂweoanmenaaofganﬂaﬂtmhsorﬂwnmﬁmn:ﬂuﬂxﬁu;ﬁmobgk
character and structural features (from published literature, files and personal knowledge.)

Preliminary Groundwater Assessment
3. Hydrogeology
A. Regional Hydrogeology
B. Site Hydrogeology
Groundwater Assessment - Phase II
2. Hydrogeology
A. Site Geology
Groundwater Assessment - Phase III
2. Hydrogeology
A. Site Geology

Ikmyaum!oaﬂnﬂwmnganWaﬂﬂwammramhaskme;ﬁaMMWm;dmcfbakay
planes, etc.

Preliminary Groundwater Assessment
3. Hydrogeology
A. Regional Hydrogeology
B. Site Hydrogeology
Groundwater Assessment - Phase II
2. Hydrogeology
A. Site Geology
Groundwater Assessment - Phase III
2. Hydrogeology
A. Site Geology
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(c)

@

Information pertaining to local groundwater usage including type of use (public, industrial
private domestic, irrigation, etc.) and identification of aquifer.

Preliminary Groundwater Assessment
3. Hydrogeology
A. Regional Hydrogeology - Table 3

Identification of all water supply wells within 1500 feet of the source of contamination
including location and construction details, if available.

.Preliminary Groundwater Assessment

3. Hydrogeology
A. Regional Hydrogeology - Table 3

4, Base Map(s)* upon which the following Information Is exhibited:

()

®)

(c)

(@)

Location of source(s) of contamination,

Preliminary Groundwater Assessment
Drawing 3136-008-1000 R1

uxmmwwcwaﬂsmm#MQpOMB;wgga1MWMgaandobxmmﬁmthnmwMQummg

Groundwater Assessment - Phase IIIX
Drawing R1

Remedial Action Plan
Drawing 3136-011-1000 D2

Locations of all points of potential exposure to contaminants (water supply wells, surface
water bodles, underground utilities, etc.), and

Not applicable

Locations of all relevant hydrogeological features (recharge and discharge areas) in the
immediate area

Remedial Action Plan
Drawing 3136-011-1000 D2

Base map should be to scale (preferably 1° < 100°) and include all relevant physical features
(buildings, roads, efc.) in the immediate area.
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Description of Site Hydrogeology

- (a)

(b)

(c)

Stratigraphic logs of all boreholes using the modified Unified Standard Classification System
and/or borehole geophysical methods. Log should include identification of system or
method used (geophysical) and referenced to location on base map.

Law Engineering Preliminary Assessment
Appendix A
Preliminary Groundwater Assessment
. Appendix C
Groundwater Assessment - Phase IT
- Appendix C
Groundwater Assessment - Phase III
Appendix B

Minimum of two aquifer profiles (preferably intersection at appraximate right angles and
extending across the contamination site) exhibiting major hydrogeologic units (bedrock,
gravel, sand, silt and clay layers) as determined by the logs. -

Groundwater Assessment - Phase III
Drawing 3136-008-1000 R2
Drawing 3136-008-1000 Figure 3
Drawing 3136-008-1000 R3
Drawing 3136-008-1000 R4
Drawing 3136-008-1000 R5

Evaluation of relevant aquifer parameters including results of aquifer tests, if available.

Preliminary Groundwater Assessment
3. Hydrogeology
B. Site Hydrogeology
Groundwater Assessment - Phase II
2. Background
C. Groundwater Sampling and Analysis
3. Hydrogeology
B. Site Groundwater Hydrology
Groundwater Assessment - Phase III
2. Hydrogeology
B. Site Hydrology
Remedial Action Plan
4. Hydrogeological Characteristics

3136-011-3000



6.

Direction of Groundwater Flow

(@

(®)

(c)

Static water level measurements (referenced to a common datum) from a minimum of three
(3) observation wells. Discretion should be used in selecting appropriate number and
location of observations wells so as to ensure accurate representation of groundwater flow.
Data should include depth to static water level, relative elevations of points from which .
depth.is measured, and date of measurement.

Preliminary Groundwater Assessment
2. Background
E. Groundwater Sampling and Analysis
Groundwater Assessment - Phase II
2. Background
C. Groundwater Sampling and Analysis
Groundwater Assessment - Phase III
2. Hydrogeology
B. Site Hydrology
Remedial Action Plan
4. Hydrogeological Characteristics

Description of methods used for water level measurement-including length of time period
between well development and water level measurement.

Preliminary Groundwater Assessment
2. Background
E. Groundwater Sampling and Analysis
Groundwater Assessment - Phase II
2. Background
C. Groundwater Sampling and Analysis
Groundwater Assessment - Phase III
2. Hydrogeology
B. Site Hydrology

Well construction records for all observation wells showing total depth of well, depth of
screened interval, date of construction, etc.

Law Engineering Preliminary Assessment
Appendix A .

Preliminary Groundwater Assessment
Appendix A

Groundwater Assessment - Phase II
Appendix A

Groundwater Assessment - Phase III
Appendix A
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(d)

(e)

Identification of significant features or activities which may affect local groundwater flow
patterns.

Preliminary Groundwater Assessment
3. Hydrogeology
B. Site Hydrogeology
Groundwater Assessment - Phase II
2. Hydrogeology '
A. Regional Hydrogeology

‘Groundwater Assessment - Phase III

2. Hydrogeology.
A. Site Geology

Flow net superimposed upon base map showing contours of equipotential lines and
selected flowlines which exhibit direction(s) of groundwater flow. Static water level
measurements used in flow net construction should be shown on the contour map.

Remedial Action Plan
Drawing 3136-011-1000 D2
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7. Delineation of Groundwater Contamination

(a)

(b)

(c)

Identification of the contaminants responsible for violations of groundwater quality standards
l.e. qualitative characterization of the plume.

Law Engineering Preliminary Assessment
IV. Groundwater Chemical Analysis
Appendix B

Preliminary Groundwater Assessment
4. Contamination Plume Delineation

A. Contamination Source ’

Groundwater Assessment - Phase II

4. Contamination Plume Delineation
A. Contamination Source Location

Groundwater Assessment - Phase III

4. Groundwater Sampling Program
B. Analytical Results
5. Conclusions

Remedial Action Plan
3. Treatment Objectives ,

4. Hydrogeological Characteristics

Horizontal and lateral component of plume geometry superimposed upon base map and
exhibiting estimates of concentration contours.

Preliminary Groundwater Assessment
4. Contamination Plume Delineation
B. Plume Migration
Groundwater Assessment - Phase II
4. Contamination Plume Delineation
B. Contaminant Plume Migration

Vertical component of plume geometrty or contaminant profile referenced to aquifer profiles
described in 5(b).

Preliminary Groundwater Assessment
4. Contamination Plume Delineation
B. Plume Migration
Groundwater Assessment - Phase II
4. Contamination Plume Delineation
B. Contaminant Plume Migration

3136-011-3000



(d)

(e)

0

Analytical reports for all sampling activities including data of sample collection and
references to sampling points shown on base map.

Law Engineering Preliminary Assessment
Appendix B

Preliminary Groundwater Assessment
Appendix B

Groundwater Assessment - Phase II
Appendix B

Groundwater Assessment - Phase III
Appendix C

Remedial Action Plan
Appendix B

Description of sampling methods used - flushing ime, extraction volume, etc.

Preliminary Groundwater Assessment
2. Background
E. Groundwater Sampling and Analysis
F. Soil Sampling and Analysis
Groundwater Assessment - Phase IIIX
4. Groundwater Sampling Program
A. Sampling Procedure

Well construction records for all wells utilized as sampling points showing total depth of
ue”dqﬁn#ammmahwquhdbmwwwchMonmmmmmuvem.MMynmmwweweﬂ
construction records compiled under item 6 (c).)

Law Engineering Preliminary Assessment
Appendix A

Preliminary Groundwater Assessment
Appendix A

Groundwater Assessment - Phase II
Appendix A

Groundwater Assessment - Phase III
Appendix A
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Objectives of The Remedial Action Plan (RAP)

(a) Statement of goals and expected accomplishments of the RAP eg: source control and/or
removal, reduction in contaminant concentrations, removal of free product’, containment
or retardation of plume migration, reduction in areal/vertical extent of contamination,
protection of nearby water supplies, etc.

Remedial Action Plan
2. Introduction
3. Treatment Objectives

(b) Proposal for establishing target clean-up concentrations based on underground water
quality standards set forth in paragraph .0202 of 15 NCAC 2L and feasibility criteria
established under paragraph .0103(e).

Remedial Action Plan
3. Treatment Objectives

Design and Operation of The Remedial Action System (RAS)

(a) Construction details (including design sketches) and facility layout (superimposed on base
map) of all components of the RAS including recovery wells, interceptor trenches, infiltration
galleries, groundwater treatment units, discharge facilties, efc.

Remedial Action Plan
Drawing 3136-011-1000 Il
Drawing 3136-011-1000 I2

(b) Operational characteristics and performance standards of all system components e.g.
information on recovery wells should include duration of pumping, anticipated yield, and
expected radius of influence. Data on treatment units should include influent
concentrations, expected effluent concentrations, and flow rates). Discussion should
address such factors as effectiveness, reliability, maintenance, and safety.

Pending completion‘of treatment design

(c) ComﬁdmamunﬁaﬂggnmsandaqmnwﬂsnanMedkwdkpo&uofwambnmkﬂhbanqﬂr
discharge of effiuents.

Pending completion of treatment design
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10. Follow-up Site Monitoring and Evaluation of the RAS

(a) Plan for periodic monitoring to detect changes in groundwater movement, plume geometry,
and qualitative characteristics of the plume; and to assess site response to disposal of
effluent.

Remedial Action Plan
5. Site Monitoring and Evaluation
of the Remedial Action System

(b) Plan for continuing re-evaluation of the effectiveness of the RAS in accomplishing objectives
established under ltem 8.

Remedial Action Plan
5. Site Monitoring and Evaluation
of the Remedial Action System

3136-011-3000
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l Job #: 3136-10-1000

CHAS. T. MAIN, INC.

TWO FAIRVIEW PLAZA, 5950 FAIRVIEW RD., P.O.BOX 240236. CHARLOTTE, N.C. 28224, TEL. 704/554-1100

MAIN ANALYTICAL LABORATORY

MAIN
Sample Number

88-0663

RESULTS OF ANALYTICAL TESTING
. b 7-18-88 v
ate

l CLIENT: Texfi, Inc.

AddreSS! Bosch Blvd.

New Bern, N.C. P.O. #:
I Attn:  Robert Martin
Sample No. Date Taken Sample Description

I 88-0663 (W-14) not given not given
l ~a's Samples Rec'd.:___6/27/88 Shipped By: _ R+ Anderson

Rec'd/Logged By: SM/SR Invoice Date:

By Parameter Unit Concentration
I 88-0663
l IEa| Volatiles (method 624) *
l Remarks: * gsee attached sheet

%ﬁhﬁ?&[ﬁ)

. page / of / MAIN Analytical Lab



-

Comments | BQL - BELOW QUANTITATION LIMIT

GC/MS Purgeables

IEA Sample No. 356051 1 G monitoring well # |4
Sample Identification 88-0663

Date Analyzed July?7, 1988 By Cornwell
Results
Number Compound Quantitation Limit Concentration
_ ugst na/t
1 BENZENE S BOL
2 BROMODICHLOROMETHANE -5 BQL
3 BROMOFORM S BAOL
4 BROMOMETHANE 10 BaL
S CARBOM TETRACHLORIDE 5 BOL
6 CHLOROBEMZENE S BOL
7 CHLOROETHANE 10 BQL
8 2-CHLOROETHYLYINYL ETHER 5 BOL
9 CHLOROFORM S BOL
10 CHLOROMETHANE 10 BAL
i1 DIBROMOCHLOROMETHANE 5 BOL
12 1,2-DICHLOROBENZENE 5 BOL
13 1,3-DICHLOROBENZENE 5 BaL
14 1,4-DICHLOROBENZENE 5 BAL
15 1,1-DICHLOROETHANE 5 BOL
16 1,2-DICHLOROETHANE 5 BAL
17 1,1-DICHLOROETHENE 5 BOL
18 trans-1,2-DICHLOROETHENE 5 BOL
19 1,2-DICHLOROPROPANE 5 BOL
20 - c¢is-1,3-DICHLOROPROPENE 5 BOL
21 trans-1,3-DICHLOROPROPENE g5 BAL
22 ETHYL BENZENE 5 BOL
23 METHYLENE CHLORIDE 5 BoL
24 1,1,2,2-TETRACHLOROETHANE 5 BOL
25 TETRACHLORDETHENE 5 BOL
26 TOLUENE 5 BOL
27 1,1,1-TRICHLORDETHANE S BOL
23 1,1,2-TRICHLORDETHANE 5 BOL
29 TRICHLOROETHENE 5 BaL
30 TRICHLOROFLUOROMETHAMNE 5 BOL
31 ¥INYL CHLORIDE 10 BOL



Comments | BOL - BELOYY QUANTITATION LiMIT

GC/MS Purgeables

IEA Sample No. 356050 1 Process Watec Wel|
Sample ldentification 88-0637

Date Analyzed - June 24 1988 By Teismann
Results
Number Compound Quantitation Limit Concentration
i ug/t ua/l
1 BENZENE 5 BQL
2 BROMODICHLOROMETHANE 5 BQL
3 BROMOFORM -9 BOL
4 - BROMOMETHANE 10 BaL
5 CARBON TETRACHLORIDE 5 . BAL
6 CHLOROBENZENE 5 - BAL
? CHLOROETHANE 10 BOL
8 2-CHLOROETHYLYINYL ETHER 5 BQL
9 CHLOROFORM 5 BaL
10 CHLOROMETHANE 10 BOL
11 DIBROMOCHLOROMETHANE 5 BOL
12 1,2-DICHLOROBENZENE 5 BOL
13 1,3-DICHLOROBENZENE 5 BQL
14 1,4-DICHLOROBENZENE S5 BOL
15 1,1-DICHLOROETHANE 5 BaL
16 1,2-DICHLOROETHANE 5 BQL
1?7 1,1-DICHLOROETHENE 5 BOL
18 trans-1,2-DICHLOROETHENE 5 BOL
19 1,2-DICHLOROPROPANE S BQL
20 cis-1,3-DICHLOROPROPENE 5 BOL
21 trans-1,3-DICHLOROPROPENE 5 BQL
22 ETHYL BENZENE 5 BOL
23 METHYLENE CHLORIDE 5 BAL
24 1,1,2,2-TETRACHLOROETHANE 5 BOL
25 TETRACHLOROETHENE 5 BaL
26 TOLUENE 5 BOL
27 1,1,1-TRICHLOROETHANE 5 BaL
28 1,1,2-TRICHLOROETHANE 5 BOL
29 TRICHLOROETHENE 5 BAL
30 TRICHLOROFLUOROMETHANE 5 BaL
31 YINYL CHLORIDE 10 BOL



August 1, 1389

REFERENCE NO,:

B. A. W. LABURAIURLEDSy LNMLURFURATED -
4424 TAGGART CREEK ROAD, SUITE 105
CHARLOTTEy N, C. 23208
(704)393-23330 .

89G2568-1067

DATE RECEIVED: July 24, 198°

CLIENT:

ATTENTION:

Charles T. Main, Inc.
5950 Fairview Road
Charlotte, North Caroclina 28210

SAMPLE IDENTIFICATION:

Sample #1:
Sample #2:
Sample #3:
Sample #4:

AMALYSIS:
Sample

Nickel,y, ug/1

Zinc, ug/1

Total Suspended
Solids,y, mg/1

ANALYZED BY,

Process Sample #S5: Well 9

Well 3A Sample #6: Well 9A

Well 4A Sample #7: Well 11

Well 8

1 2 3 4 ] e 7

37.3 68.0 30.5 1,185.0 299.95 62.0 48.0
20.5 156.0 17.5 2,985.0 2,575.0 (5.0 (5.0
———— 34.0 $0.0 78.0 178 3,088 16

B. A. W. LABORATORIES, INC.

N. C. CERTIFICATE NO. 48
N. C. CERTIFICATE NO. 37702
E.P.A. CERTIFICATE NO. 02006
s. C. CERTIF{?ATE NO. 99004

7 ~~
//g T4
MICHAEL R.

D. ANNE WILSON

BANE

“"TESTING FOR A BETTER EMVIRONMENT"
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5424 TAGGART CREEK ROAD, I
CHARLOTTE, N. ©. 26
(704)393-2930

August 1, 1989

REFERENCE NO.: 89G2568B-1067

DATE RECEIVED: July 24, 1989

CLIENT: Charles T. Main, Inc.

5950 Fairview Road
Charlottey, North Carolina 28210

ATTENTION:

SAMPLE IDENTIFICATION:

Sample #1: Composite(From Cubitainers 1 Liter we will make)
83% Well SA, 3-% will be remainder of each well
no process

ANALYSIS!:
Nickely ug/1 237.0 -
Zinc, ug/1 396.5
Cyanide, ug/1 - (2.0
Cadmiumy ug/1 30.0
Mercury, ug/1 <1.0
Silver, ug/1 36.95

Coppery ug/1 ' 38.0

ANALYZED BY,

B. A. W. LABORATORIES, INC.
N. C. CERTIFICATE NO. 48
N. C. CERTIFICATE NO. 37702
E.P.A. CERTIFICATE NO. 02006
S. C. CERTIFICATE NO. 93004

MICHAEL R. BANKER

u.,w;%2ﬁ£2’7tj

l 0. ANNE WILSON

' ' "TESTING FOR A SETTER ENVIRONMENT"
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APPENDIX C

Calculations



RATIONALE FOR_VOIATILE ORGANIC COMPOUND
TREATMENT ILIMITS

Thirteen Volatile Organic Compounds (VOC's) .are present in the
groundwater in detectable quantities. Of those thirteen
compounds, it is recommended (based on the attached
calculations) that the following five VOC's be monitored and
treated to the indicated levels.

Vinyl chloride 0.15 pg/L
Methylene chloride 47.00 ug/L
1,1 -~ Dichloroethylene 2.80 ug/L
1,2 ~ Dichloroethane 3.80 ug/L
Trichloroethylene 32.00 ug/L

- The eight VOC's not included in the above list were eliminated

because they met one of the following criteria.
o Non-carcinogenic
o Cancer risk dosage a minimum of ten (10) times
greater than the calculated weighted average

concentration of the groundwater before
treatment

3136-011-3000



Pt. 136, App. A, Meth. 624

8. “Methmds 330.4 (Titrimetric, DPD-
FAS) and 330.5 (Spectrophotometric, DPD)
for Chiorine, Total Residual.” Methods for
Chemical Analysis of Water and Wastes.
EPA-600/4~79-020, U.S. Environmental Pro-
tection Agency, Environmental Monitoring
and Support Laboratory, Cincinnati. Ohio
45268, March 1979.

9. Budde, W.L.. and Eichelberger, J.W.
“Performance Tests for the Evaluation of
Computerized Eas Chromatography/Mass
Spectrometry Equipment and Laborato-
ries.” EPA-600/4-80-025, U.S. Environmen-
tal Protection Agency, Environmental Moni-
toring and Support Laboratory, Cincinnati,
Ohio 45268, April 1980. )

10. Eichelberger, J.W., Harris. L.E.. and
Budde, W.L. “Reference Compound to Cali-
brate Ion Abundance Measurement in Gas
Chromatography—Mass Spectrometry Sys-
tems.” Anelytical Chemistry, 47, 995-1000
(1975).

11. “Method Detection Limit for Methods
624 and 625.” Olynyk. P., Budde, W.L., and
Eichelberger. J.W. Unpublished report, May
14, 1980.

12. “EPA Method Study 29 EPA Method
621—Purgeables.” EPA 600/4-84-054, Na-
tional Technical Information Service, PB84-
209915, Springfield. Virginia 22161, June
1984.

13.°Method Perforrmance Data for
Method 624." Memorandum from R. Slater
and T. Pressley, U.S. Environmental Protec-
tion Agency. Environmental Monitoring and
Support Laboratory, Cincinnati, Ohio 45268.
January 17, 1984.

TABLE 1.—CHROMATOGRAPHIC CONDITIONS
AND METHOD DETECTION LimiTS

R dMemocl
etennon etection
Parameter tme (mun) | fiemst (g/
v

Chloromathane ... | 23 ng
B hane 3t na
Vinyt chionde . | KK} nd
Chicroethane 48 na
Metnylene chlonde. 8.4 28
Trchiorofiuorometnane. ... . e 83 nd
1,1-Dichiorosthens W— 9.0 28
1.1-Cichioroethane. S— 10.1 47
trans-1,2-Dichloroethene 10.8 1.6
Chilcroform .. 114 18
1.2-Dichicroethane 12.1 28
1.1.1-Trichlorosthane 134 Ja8
Cartien tetracnionde —— 13.7 28
B ane 143 22
1,2-Orchioroproans, 18.7 60
cis-1.3-Oichioroprop 159 50
Trichlor 185 1.9
8 170 4.4
Dibr i ane 171 3.1
1.1.2-Tnchloroethan® e e ceend ‘17.2 5.0
trans.1.3-Oichioropropens.......d 17.2 nd
2-Chigroethytvintyl ather... ... 18.8 nd
B8 form 19.8 47

40 CFR Ch. | (7-1-87 Edition)

TABLE 1.—CHROMATOGRAPHIC CONDITIONS
AND METHCD DETECTION L'MiTs—Continued

a Method

etennon detection

Parameter ume (min) | bt (ug/
v

1,1.22-T cethane 22.1 89
TelrachiQrOeNEre. ... cemarecrssersoasess. 2.2 41
Toiuene 235 [X]
ChIOTODBATENG. cooeevreerenoeenrseecrmsasmsons : 2486 80
Ethyl benzene...eaereercene... 26.4 72
1,3-Oichlorobenzena............. 339 ~s
1,2-Cicnloropenzens.............. . 35.0 nq
1,4-DiChIOronenzent ... ceessrsnres 35.4 nd

Column conabons: Carbopak 8 {80/80 mesh} coated wath
1% SP-1000 packea in 3 6 ft by 0.? in. ID glass column with
henum carner gas at 30 mu/mn. ‘0w rate. Coiumn tempera.
ture heid at 45°C !sr 3 min,, then pregrammaeg at 8°C/min, to
220°C ana heid *ar 15 min.

nd = not determined.

TABLE 2.—BF3 KEY M/Z ABUNDANCZ CRITERIA

Mass | m:2 Abundance cntena

50 15 1¢ 20% of mass 95.

75 30 13 50% of mass 95.

95 Base Peak. 100% Relative
Atungancs.

96 510 3% of mass 95.

173 <2° of mass 174,

174 >%C*: of mass 95.

175 §1C 3% of mass 174,

178 >95% but ¢ 101% of mass
172

177. 510 3% of mass 176.

TABLE 3.—SUGGESTED SURROGATE AND

INTERNAL STANDARDS
Reten-
Pn-
: tan Second
Campound tme | T3 ! metses|
{minpe | T
Benzene d-6 170 84 !...
4-8r flucrcde- 283 95, 174,178
1.2-Oichiorcethane d-4. 120 | 102 e
1,4-Oiflyorobenzens. 196 11, 63,88
Ethyibenzene g-5 B (. X3 L3 [ —
Ethylbenzene d-32. W G- 2 |- S
Fluorabenzens .. 184 96, 70
Per Ll 235 168 oeeererae
8romochioromemane. ! 93 | 128! 9. 130, 51
2-8romo-1-chigresropane......  19.2 17} 79. 156
1. 4-Dichlorotutane.....cecccene.] 25.8 S5 90.92

*For chromatographic conditions. see Table 1.

TABLE 4.—CHARACTERISTIC MASSES FOR

PURGEABLE ORGANICS
Paramater ,::,y Secondary
Chiorome 50 | 52.
Br 94 { 98.

440

Code of Federal Regulations
Revised as of July 1, 1987
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NS o, o
Paramerer c%” o rsp?| B D Cw
. Corlbyld) ] g/ @) Jmglhgld) | Cogi
el e ] 203 0.15
SN (P NA Na
Mkl e Moide gy | 2seos | a7
L Mbhu%“ftv—/ e ()| ¢oo e 0.5 %
(, ( c'\‘a./c'kimc*ﬂ—wba NA G 12’ 4,0
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2,2 Feluellmeefl. &) 2.0 £- 1 1.7
T slewne | NA 0.3 %] 10.8
’Zi";‘*c‘}:eng?uﬁ'gggiﬁ;:ﬁe;ﬁ%é;w (October 1986, April 1988 ) fo: %ﬁ
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TABLE - 2
TEXFI INDUSTRIES
ANALYTICAL RESULTS

WELL (ug/l)

J = Estimated Concentration; values between the detection Limit and one-half of that limit.

Source: Summary based upon analytical results reported in
Phase III Groundwater Assessment

I I

I |

| PARAMETER ] 2o | 32 | &4 | 44 | 6 | 8 | 9 | e | 1 | 11
N |s==sssssssssssssssssssssssssssssssssssssssssssssssssssssssssszszssssssssssssszss ==
| 1. vinyl Chloride ] | | | 38 | | | | ] | |
I I l | | I | I | I | I
] 2. Cchloroethane | | 40 | | 110 | | | 10 | 11 | | |
I I I ! ! I l I I I I I
| 3. Methylene Chloride | 15 | 11 | | e | 1% | 15 ] 12 | 13 |2 | n |
| (Dichloromethane) | | | | | | | | | | |
I I I I I I I l I I I I
| 4. 1,1 - pichloroethylene | | 10 | ] 1200 | | 37 | 100 | | 159 | |
I [ I I I | I I | I | I
| 5. 1,1 - Dichlorcethane | 70 | 230 | |120,000 | | 290 | 8300- | 200 | 360 | [
I I | I | | | I I | I I
| 6. chloroform | | | | 23 | | | 7 | | | |
| (Trichloromethane) | | | | | ] ] | ] | |
| I I I I I I I I | I I
| 7. 1,2 - Dichloroethane | | | | 460 | | | 20 | | | |
| I I | I I I | I | | |
| 8. 1,1,1 Trichloroethane | | | | 90,000 | | ] 32,000 | | | |
I | I I | I I I I | I I
| 9. Trichloroethylene | ] | | 620 | ] I 11 | ] |
| | I | | | | | I I I I
| 10. 1,1,2 - Trichloroethane | | | | 22 | | | 31 | | |
| | | I | | | | | I I I
| 11. Tetrachloroethylene | | | | 19 | | | | | | |
| | I I | | I I I | I I
| 12. 1,1,2,2 Tetrachloroethane | | ] | 20 | | | | | | |
I I I I | I I I | I I I
] 13. Toluene | | | | 8 | | |- 18 |. | | |



TEXFI/SOUTHRIDGE
TEXF1/SOUTHRIDGE

CALCULATION OF TREATMENT GOALS
FOOTNOTES

(A) 40CFR Part 136, Appendix A; nd=not determined. .
(B) Cancer risk as taken from literature or data bases; na=not applicable-not carcinogenic
(C) Table 2 - Texfi Industries Analytical Results from Phase III Groundwater Assessment.
(D) Based on the following expected percent removals through air stripping:

1. Vinyl Chloride 99.9 %
2. Chloroethane 99.9 X
3. Methylene Chloride 9.9 X
4. 1,1-Dichloroethylene 9.9 %
5. 1,1-Dichloroethane 80.0 %
"6.  chloroform 99.9 X
7. 1,2-Dichloroethane 80.0 X
8. 1,1,1-Trichloroethane 9.9 X
9. Trichloroethylene 99.9 %
10. 1,1,2-Trichloroethane 9.9 %
1. Tetrachloroethylene 9.9 %
12. 1,1.2,2-Tetrachloroethane 9.9 %

13. Toluene 9.9 X



TEXF1/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION CANCER AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LIMIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. (ug/l) (ug/l) (ug/l) (ug/l) (ug/L)
a b c=a*b d=sumc/suma
1. Vinyl Chloride RW- 1 M- 1 1.00 0 0.00
RW- 2 M- 11 1.00 0 0.00
RW- 3 M- 8 1.00 0 0.00 .
RW- & Mi- 8 1.00 0 0.00
RWU- 5 Mi- 8 1.00 0 0.00
RW- 6 Mi- 8 1.00 0 0.00
RW- 7 M- 8 1.00 0 0.00
RW- 8 Mi- 3A 1.00 0 0.00
RW- 9 M- 3A 1.00 0 0.00
RW- 10 M- 4A 0.25 38 9.50
RW- 11 Mé- 9A 50.00 0 0.00

59.25 - 9.50 0.1603 nd 0.15 0.0002 0.15



, .

TEXFI/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN ' 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION CANCER AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LIMIT
PARAMETER WELL WELL (GPM) (ug/l)  AVE. CONC. (ug/l)  (ug/l)  (ug/L) Cug/l) (ug/l)
a b c=a*b d=sumc/suma
2. Chloroethane RW- 1 - 11 1.00 0 0.00
RW- 2 M- 11 1.00 0 0.00
RW- 3 m- 8 1.00 0 0.00
RW- 4 m- 8 1.00 0 0.00
RW- 5 Ww- 8 1.00 0 0.00
RW- 6 m- 8 1.00 0 0.00
RW- 7 - 8 1.00 0 0.00
RW- 8 MW- 3A 1.00 40 40.00
RW- 9 Md- 3A 1.00 40 40.00
RW- 10 Mi- 4A 0.25 110 27.50
RW- 11 Mé- SA  50.00 1 550.00
59.25 657.50 11.0970 " nd na  0.0111 none *

* EXPLANATION: no known cancer risk



TEXF1/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY  CONC. IN ) 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION  CANCER AFTER  TREATMENT
: RECOVERY MONITORING RATE  WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LINIT
PARAMETER : WELL WELL (GPM) (ug/l) AVE. CONC. (ug/7l)  (ug/ly  (ug/L) (ug/l) (ug/l)
a b “c=a*b d=sumc/suma
3. Methylene Chloride RW- 1 w- 1 1.00 12 12.00
(Dichloromethane) RW- 2 M- 1 1.00 12 12.00
RW- 3 M- 8 1.00 15 15.00
RW- & M- 8 1.00 15 15.00
RW- 5 m- 8 1.00 15 15.00
RW- 6 M- 8 1.00 15 15.00
RW- 7 M- 8 1.00 15 15.00
RU- 8 M- 3A 1.00 " 11.00
RW- 9 m- 3A 1.00 " 11.00
RW- 10 M- 4A 0.25 62 15.50
RW- 11 M- 9A 50.00 13 650.00

59.25 786.50 13.2743 2.8 47.00 0.0133 47.00



TEXF1/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION CANCER AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LINIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. Cug/l) (ug/l) Cug/t) (ug/l) (ug/l)
a b c=a*b d=sumc/suma
4. 1,1-Dichloroethylene RW- 1 Mi- 11 1.00 15 15.00
(1,1-Dichloroethene) RW- 2 mi- 11 1.00 15 15.00
RW- 3 M- 8 1.00 37 37.00
RW- & M- 8 1.00 37 37.00
RW- 5 M- 8 1.00 37 37.00
RU- 6 Mi- 8 1.00 37 37.00
RW- 7 M- 8 1.00 37 37.00
RW- 8 Md- 3A 1.00 10 10.00
RW- 9 Mi- 3A 1.00 10 10.00
RW- 10 Mi- 4A 0.25 1,200 300.00
RW- 11 MU- 9A 50.00 0 0.00

59.25 535.00 9.0295 2.8 0.58 0.0090 2.80



l ' =

TEXF1/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION CANCER AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LIMIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. (ug/l) (ug/L) Cug/l) (ug/l) (ug/l)
a b c=a*b d=sumc/suma
5. 1,1-Dichloroethane RW- 1 - 11 1.00 360 360.00
RW- 2 M- 11 1.00 360 360.00
RW- 3 Md- 8 1.00 290 290.00
RW- 4 My- 8 1.00 290 290.00
RW- 5 Mi- 8 1.00 290 290.00
RW- 6 Mi- 8 1.00 290 290.00
RW- 7 Md- 8 1.00 290 290.00
RW- 8 MW- 3A 1.00 230 230.00
RW- 9 Mi- 3A 1.00 230 230.00
RW- 10 My- 4A 0.25 120,000 30000.00
RW- 1 M- 9A 50.00 200 10000.00

59.25 42630.00  719.4937 4.7 na  143.8987 none *

* EXPLANATION: no known cancer risk



TEXF1/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION CANCER AFTER TREATMENT
. RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LINIT
PARAMETER WELL WELL (GPM) (ug/l)  AVE. CONC. (ug/l)  (ug/l) (ug/t) (ug/Ll) (ug/\)
a b c=a*b d=sumc/suma
6. Chloroform RW- 1 M- 11 1.00 0 0.00
(Trichloromethane) RW- 2 m- 1 1.00 0 0.00
' RM- 3 M- 8 1.00 0 0.00
RW- 4 M- 8 1.00 0 0.00
R¥- 5 M- 8 1.00 0 0.00
RW- 6 My- 8 1.00 0 0.00
RW- 7 M- 8 1.00 0 0.00
RW- 8 M- 3A 1.00 0 0.00
RW- 9 My- 3A 1.00 0 0.00
RW- 10 MU~ 4A 0.25 23 5.75
RH- 11 Md- 9A 50.00 0 0.00
59.25 5.75 0.0970 1.6 57.00 0.0001 none *

* EXPLANATION: cancer risk = wtd. ave. conc. X 587



TEXF1/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION NWTD. AVE. DETECTION  CANCER AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LIMIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. (ug/l) (ug/l) (ug/l) (ug/t) (ug/l)
a b c=a*b d=sumc/suma
7. 1,2-Dichloroethane RW- 1 m- 1 1.00 0 0.00
RW- 2 M- 1 1.00 0 0.00
RW- 3 M4- 8 1.00 0 0.00
RW- 4 M- 8 1.00 0 0.00
RW- 5 Mi- 8 1.00 0 0.00
RW- 6 M- 8 1.00 0 0.00
RW- 7 M- 8 1.00 0 0.00
RW- 8 M- 3A 1.00 0 0.00
RW- 9 M- 3A 1.00 0 0.00
RW- 10 Md- 4A 0.25 460 115.00
RW- 11 Md- QA 50.00 0 0.00

59.25 115.00 1.9409 2.8 3.80 0.3882 3.80



TEXFI/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE, DETECTION CANCER AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LIMIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. (ug/t) Cug/l) (ug/L) (ug/l) (ug/l)
a b c=a*b d=sumc/suma
8. 1,1,1-Trichloroethane RW- 1 M- 11 1.00 0 0.00
RW- 2 M- 1 1.00 0 0.00
RW- 3 M- 8 1.00 0 0.00
. RW- & M- 8 1.00 0 0.00
RW- 5 M- 8 1.00 0 0.00
RW- 6 My- 8 1.00 0 0.00
RW- 7 M- 8 1.00 0 0.00
RW- 8 Mé- 3A 1.00 0 0.00
RW- 9 Md- 3A 1.00 0 0.00
RW- 10 M- 4A 0.25 90,000 22500.00
RW- 11 MW- 9A 50.00 1} 0.00
59.25 22500.00  379.7468 3.8 na 0.3797 none *

* EXPLANATION: no known cancer risk



TEXF1/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION CANCER * AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LINMIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. (ug/l) (ug/l) (ug/l) (ug/L) (ug/L)
8 b c=a*b d=sumc/suma
9. Trichloroethylene RW- 1 M- 1 1.00 0 0.00
(Trichloroethene) RW- 2 Mu- 11 1.00 0 0.00
RW- 3 MJ- 8 1.00 0 0.00
RW- 4 MW- 8 1.00 0 0.00
RW- 5 M- 8 1.00 0 0.00
RU- 6 My- 8 1.00 0 0.00
RW- 7 MY- 8 1.00 0 0.00
RW- 8 Md- 3A 1.00 0 0.00
RW- 9 Md- 3A 1.00 0 0.00
RW- 10 M- 4A 0.25 620 155.00
RW- 11 My- 9A 50.00 0 0.00

59.25 155.00 2.6160 1.9 32.00 0.0026 32.00



TEXFI/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNQOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED

REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION CANCER AFTER TREATMENT
. RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LIMIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. (ug/l) (ug/l) (ug/l) (ug/l) (ug/l)
a b c=a*b d=sumc/suma
10. 1,1,2-Trichloroethane RW- 1 m- N 1.00 0 0.00
RW- 2 M- 1 1.00 0 0.00
RW- 3 Mu- 8 1.00 0 0.00
RW- 4 M- 8 1.00 0 0.00
RW- 5 My- 8 1.00 0 0.00
RW- 6 Mi- 8 1.00 0 0.00
RW- 7 M- 8 1.00 0 0.00
RW- 8 MU- 3A 1.00 0 0.00
: RW- 9 MW- 3A 1.00 0 0.00
RW- 10 M- LA 0.25 22 5.50
RW- 1 Md- 9A 50.00 0 0.00
59.25 5.50 0.0928 5.0 6.10 0.0001 none *

* EXPLANATION: cancer risk = wtd. ave. conc. X 66
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TEXF1/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION  CANCER AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LIMIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. (ug/l) (ug/l) (ug/l) (ug/l) (ug/l)
a b c=a*b d=sumc/suma
11. Tetrachloroethylene RW- 1 M- 1 1.00 0 0.00
(Tetrachloroethene) RW- 2 M- 11 1.00 0 0.00
RW- 3 M- 8 1.00 0 0.00
RW- 4 M- 8 1.00 0 0.00
RW- 5 Mi- 8 1.00 0 0.00
RW- 6 M- 8 1.00 0 0.00
RW- 7 M- 8 1.00 0 0.00
RH- 8 M- 3A 1.00 0 0.00
RW- 9 Mi- 3A 1.00 0 0.00
RW- 10 MU- 4A 0.25 19 4.75
RW- 11 Mi- 9A 50.00 0 0.00
59.25 4.75 0.0802 4.1 6.90 0.0001 none *

* EXPLANATION: cancer risk = wtd. ave. conc. X 86



TEXF1/SOUTHRIDGE .
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOW MONITORING CALCULATION WTD. AVE. DETECTION  CANCER AFTER  TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRNMT. (D) LINIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. (ug/l) (ug/l)  (ug/l) (ug/l) (ug/l)
a b ~ c=a*b d=sumc/suma
12. 1,1,2,2-Tetrachloroethane RW- 1 - 1 1.00 0 0.00
RW- 2 m- 1 1.00 0 0.00
RW- 3 M- 8 1.00 0 0.00
RW- 4 M- 8 1.00 0 0.00
RW- 5 M- 8 1.00 0 0.00
RW- 6 M- 8 1.00 0 0.00
RW- 7 M- 8 1.00 0 0.00
RW- 8 M- 3A 1.00 0 0.00
RW- 9 M- 3A 1.00 0 0.00
RW- 10 M- 4A 0.25 20 5.00
RW- 11 M- 9A 50.00 o 0.00
59.25 5.00 0.0844 6.9 1.75 0.0001 none *

* EXPLANATION: cancer risk = wtd. ave. conc. X 21



TEXFI/SOUTHRIDGE
CALCULATION OF TREATMENT GOALS
(SEE SEPARATE PAGE FOR FOOTNOTES)

RECOVERY CONC. IN 1:100,000 CONC. RECOMMENDED
REPRESENTATIVE FLOM MONITORING CALCULATION WID., AVE. DETECTION  CANCER AFTER TREATMENT
RECOVERY MONITORING RATE WELL (C) FOR WTD. CONC. LIMIT (A) RISK (B) TRMT. (D) LINIT
PARAMETER WELL WELL (GPM) (ug/l) AVE. CONC. Cug/l) (ug/Ll) (ug/l) (ug/\) (ug/l)
a b c=a*b d=sumc/suma
13. Toluene RW- 1 M- 1 1.00 0 0.00
RW- 2 mwW- 1 1.00 0 0.00
RW- 3 Mm- 8 1.00 0 0.00
RW- & m- 8 1.00 0 0.00
RW- 5 M- 8 1.00 0 0.00
RW- 6 mi- 8 1.00 0 0.00
RW- 7 M- 8 1.00 0 0.00
RW- 8 MU- 3A 1.00 0 0.00
RW- 9 M- 3A 1.00 0 0.00
RW- 10 M- 4A 0.25 8 2.00
RW- 11 M- 9A 50.00 0 0.00
59.25 2.00 0.0338 6.0 na 0.0000 none *

* EXPLANATION: cancer risk = wtd. ave. conc. X 0
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