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APPENDIX E

HYDRAULIC CONDUCTIVITY TEST RESULTS



CHEM~-TROL File: R5945
Remedial Investigation\Feasibility Study
Hamburg, NY
SUMMARY OF PRESSURE TEST RESULTS
Packer Pressure Test Hydraulic
Conductivity Calculation
Pg Q H K K
Well Test Interval (psi) (cts) (ft) (ft/s) (em/sec) Remarks

MW-7R 13.3 - 15.6 15 0.0088 38.01 3.73E-05 1.14E-03

22.6 - 36.2 6 0.0165 11.54 1.03E-04 3.14E-083
MW -8R 7- 93 5 0.0031 16.30 4.38E-05 1.33E~03

12.7 - 18.3 8.5 0.0181 19.54 1.07E-04 3.28E-083
MW -8R 15.6 - 23.4 18 0.0042 46.82 8.04E-Q6 2.45E-04
MW -10R 8.1 - 10.6 5 0.0400 Could not maintain constant pressure

13.1 - 20.9 16 0.0058 36.97 1.39E~05 4.25E-04
MW-11R 17.3 - 23.6 i85 0.0126 43.97! 3.05E-05 9.30E-04

K = Hydraulic Conductivity = Q/(Cs*r*H)
Q = Flow Rate (GPM)

Cs = Conductivity Coefficient
r = Well radius (ft)

H = Head {ft)

Note: (1) Head = (Distance from pressure gauge to water level) + {Applied pressure)
— (Total frictional head loss)

Referance: U.S. Department of the Interior. Water and Power Resources Service.

1981. "Ground Water Manual," A Water Resources Technical Publication.
John Wiley & Sons.
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CHEM — TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL

REMEDIAL INVESTIGATION / FEASIBILITY STUDY

Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM — TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM — TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM — TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM — TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM — TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM — TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL

REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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CHEM - TROL
REMEDIAL INVESTIGATION / FEASIBILITY STUDY
Hamburg, New York
HYDRAULIC CONDUCIVITY ESTIMATION
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REMEDIAL INVESTIGATION / FEASIBILITY STUDY
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Data Validation Report
Chem-Trol Site-GZA Project No. R5945
By
Aljthea L. Lindell
September 12, 1994

L_Introduction

This data validation report is based upon a review of data generated from the water samples
collected at the Chem-Trol site in Hamburg, New York on May 31 and June 1, 1994 and received
by RECRA Environmental, Inc. June 1, 1994, The analytical data received from RECRA
Environmental, Amherst, New York has been reviewed in accordance with the data validation
requirements listed in the Scope of Work for the Chem-Trol Remedial Investigation/Feasibility
Study Work Plan dated March 1892 (with Addenda dated June 1992 & August 1992), and the
Project Quality Assurance Plan dated November 22, 1989. The " Laboratory Data Validation
Functional Guidelines for Evaluating Organic Analyses” ( US. EPA December 1990 (Revised
June 1991)) have been used to assist in the review process. Data was assessed to determine
the usability of the analytical results as well as the contractual completeness and compliance.
The analysis were performed in accordance with the Contract Laboratory Program and the 1991
New York State Analytical Services Protocols (ASP91). This data has under gone a quality
control evaluation and qualifier codes have been piaced next to anaiytical resuits to assist the
data user in evaluating the qualitative and/or quantitative reliability of any result. ‘This report
highlights any problems encountered that affected data quality, and details of this quality
assurance review are presented in the narrative below.

1l. Organic Data - Volatiles

There were nine (9) groundwater samples along with one (1) matrix spike/ matrix spike duplicate
(MS/MSD), one (1) duplicate, one (1) field blank, and one (1) trip blank analyzed by the
laboratory for volatile organics. This report is based on a review of holding times, GC/MS tuning,
target compound matching quality, calibration, blank analyses results, surrogate spike
recoveries, internal standard areas, quantitation of positive results, and tentatively identified
compounds. The qualifier codes have been placed on thé report sheets.

Task | - Completeness ment

-

The data package received for volatiles was complete.

Task |l - Compliarice Assessment

A. Hoiding Times
The holding time of 7 days from VSTR for unpreserved samples was not exceeded for

any water sample.

B. Blank Analysis

There were appropriate method blanks analyzed; one for each-12 hours and each
sample matrix analyzed within those 12 hours. The instrument biank, VBLK70, anatyzed
on 6/3/94 contained 0.61 ppb of o-chiorotoluene, and the matrix spike blank contained
2.7 ught of o-chlorotoluene. Four of the associated samples, MW-14R, MW-1S,
MW-9RD, and MW-1R, have been quallf led as not detected for o-chiorotoiuene since
they contained less than 5x the amount in the associated biank. See Table 1 for the
associated samples and the qualifications.
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Table 1 - Qualified Samples Due to o-Chlorotoluene Contamination

Sample o-Chlorotolene Conc. Qualified o-Chlorotoluene Result
MW-1S 1J 10U
MW-1R 16 J 100U

| MW-SRD 3J 10U

| Mw-14R 3 10U

C. Calibration .

In the continuing calibration on 6/2/94 for chlorotoluenes the percent difference (%D),
between the initial calibration average RRF and the RRF in the calibration verification
exceeded the maximum technical criteria of 25% (o-chlorotoluene - 40.1%,
m-chlorotolene - 27.2%, and p-chiorotoluene - 26.2%), but the minimum RRF criteria of
0.05 was met. The associated samples, Trip Blank, Field Blank, MW-12R, MW-12S,
MW-13R, MW-8R, MW-9R, and DUP1, have been flagged with a "J" code and qualified
as estimated for chiorotoluenes. In the continuing calibration on 6/3/94 the %D between
the initial calibration average RRF and the RRF for o-chlorotoluene in the continuing
calibration exceeded the technical criteria of 25% (26.0%), but met the minimum RRF
criteria. The o-chlorotoluene values for the associated samples, MW-8RDL, MW-13RDL,
MW-14R, MW-1S, MW-9RD, MW-1R, MW-9RDL, and DUP1DL, have been flagged
with a "J" code and qualified as estimated. See Table 2 for samples and qualifications.

Table 2 - Sample Data Qualified Due to Calibration Criteria Exceedances

Sample o-Chlorotoluene |m-Chiorotoluene| p-Chlorotoluene
| Trip Blank 10 UJ 10 UJ . 10U
| Field Blank 10U 10 UJ 10 UJ

MW-12R 10 UJ 10 UJ 10 UJ

MW-12S 10 UJ 10 UJ 10 UJ

MW-13R 1600 J 10 UJ 10 UJ
I Mw-srR 2400 J 10UJ 10 UJ

MW-9R 2100 J 10 UJ 10 UJ

DUP1 2200 J 10 UJ 10 UJ
MW-8RDL 4200 J I
| MW-13RDL 1700J [

MW-14R 10 UJ — |

MW-1S 10 UJ I

MW-9RD 10 UJ e
|] MW-1R 100 UJ - —
| mw-sroL 6200 | eeee- —
| opupiL 25004 | e | e
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D. Field Duplicate Analysis

There is no guidance conceming field duplicate acceptance, but according to Region |
guidelines the criteria for acceptable field duplicated analysis is 30% RPD for water
samples. The comparative results for the field duplicates are presented in the Table 3.

Table 3- Field Duplicate Comparative Resuits

Sample MW-8R | DUP1 RPD
Vinyl Chioride 3J 3J *
Chloroethane 52 51 5.1%
MeCl 084 08J *
1,1-Dichloroethene 66 67 1.5%
1,1-Dichioroethane 380 370 2.7%
1,2-Dichloroethenes 13 14 7.4%
Chloroform 2J 2J *
li1,1,1-Trichloroethane | 580 520 11%
Trichloroethene 170 160 6.1%
1,1,2-Trichloroethane | 10U 094J *
Tetrachloroethane 0.8J 0.7J *
Toluene 4J 4J *
Total Xylenes 10U 064 *
o-Chiorotoiuene 4,200 2500 51%

* . One or both of the values are below the required detection limit and no useful
precision data could be calculated.

The RPD between the o-chlorotoluene resuits exceed the EPA recommended guidelines,
and therefore the o-chiorotoluene values in samples MW-8R and DUP1 have been
flagged with a "J" code and qualified as estimated.

E. Matrix Spike/ Matrix Spike Duplicate (MS/MSD)

Sample MW-1R was used for the MS/MSD. The % recovery for trichloroethene in both
samples was 180% and therefore exceeded the acceptance limits. However, the sample
contained trichloroethene at a high level (1500 ppb) and therefore qualification of sample
data is not necessary since no useful accuracy/precision data could be calculated.

The MS/MSD contained nonspiked compounds at just below the detection limits -
1,2-dichloroethenes at 22J and 21J ppb respectively and o-chlorotoluene at 9J and 12J
ppb respectively. These results agree with the sample results (1 ,2-dichloroethenes - 26J
ppb and o-chlorotoluene - 18J ppb).

F. Overall Assessment
Overall the data is usable and valid with the appropriate qualifiers.
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1. Organic data - Semivolatiies

There were nine (9) groundwater samples along with one (1) field blank, one (1) matrix spike/
matrix spike duplicate (MS/MSD) and one (1) duplicate sampie. This report is based upon a
review of holding times, GC/MS tuning, target compound matching quality, initial and continuing
calibrations, blanks, surrogate spike analyses, internal standard areas, quantitation of positive
results, and tentatively identified compounds. Qualifier codes have been placed on the report
sheets.

Task | - Completeness Assessment

The data package received for semivolatiles was complete.

Task Il - Compliance Assessment

A. Holding Times

The samples were originally extracted and analyzed within the required holding times.
However, the laboratory added twice the amount of base neutral spike and no acid spike.
when they spiked the MS/MSD (MW-1R). The samples were therefore re-extracted and
reanalyzed. The required holding time of 10-12 days for re-extraction was grossly
exceeded (22 days). The laboratory spiked a control sample since the original field
sample was used up, but they forgot to add the spiking solution. Due to this second
mistake and the grossly exceeded holding times for the reextraction the originai analysis
is considered more valid.

B Blanks

The blanks should not contain any contamination. If there is contamination then the
sample results should be qualified to indicate that the target analyte or TIC is most likely
not a property of the sample itself since it was also detected in the blank. Common
contaminant results such as phthalates resuits should be qualified if the results in the
samples are less than ten (10) times the amount in the associated blank. Other
contaminant results should be qualified if the levels are less than five (5) times the
amount in the associated blank. There were two method blanks analyzed. One for each
extraction batch. However, the blank for the re-extraction batch (6/23/94) was
inadvertently fortified with spiking solution so the laboratory included the blank for the
following extraction batch on 6/24/94 (SBLK40). The matrix spike blank for the extraction
batch on 6/23/94 was inadvertently not spiked and therefore it is more like a method
blank and the results are indicative of the extraction process for 6/23/94. No further
action is necessary.

The method blank for the initial extraction of the samples (SBLK24) contained the
common contaminant, di-n-butylphthalate, at 1 ug/t as well as an unknown at 4.45 min.
at approximately 3 ug/l. This contamination overall did not appear to interfere with the
sample analysis, and the laboratory appropriately marked the associated sample data
with a "B" code for the di-n-butylphthalate results to indicate that there was
contamination in the blank. Sample data has been qualified as not detected (U) for
levels that are less than ten (10) times the amount in the associated method blank. The
unknown was not detected in any of the associated samples. Listed in Tabie 4 below are
the qualified sample resuits for di-n-butylphthalate.
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Table 4 - Qualified Sample Resulits Due to Method Blank (6/6) Contamination

Sample Qualified Di-n-butylphthalate Result
MW-1R 10U
MW-1S 12U
MW-SR 10U
MW-9RD 10U
MW-12S 11U
, MW-13R 10U
| MW-14R 10U
| DUP 1 10U
| Field Blank 10U

The method blank for the re-extraction batch (SBLK40) contained a TIC - unsaturated
hydrocarbon at approximately 6 ug/l which was aiso detected in some of the samples
from the re-extraction and re-analysis. Results for this TIC that are less than five (5)
times the amount in the associated blank have been qualified as not detected (U). Listed
in Table 5 below are the associated samples and qualifications.

Table § - Qualified Sample Results Due to Method Blank (6/24) Contamination

Sample Qualified TIC (unsat HC) Resuit
MW-1RRE 7U
MW-9RDRE 20U
MW-12RRE 7U
MW-13RRE 7U

The field blank contained di-n-butylphthalate at 1 ug/l and a TIC - unknown at
approximately 3 ug/l. The di-n-butylphthalate result has aiready been qualified as not
detected (U) due to method blank contamination. The TIC was also detected in DUP1 at
approximately 6 ug/l. Therefore this TIC result in DUP1 has been qualified as not

detected (U) since it is less than five (5) times the amount in the field blank.

The field blank rerun (field biankRE) contained 0.4 ug/l of di-n-butylphthalate. The
di-n-butylphthalate was also detected in the MW-12SRE at 0.8 ug/l. This resuit has been
qualified as not detected due to the contamination in the field blank rerun. See Tabie 6
for qualified results due to field blank and field blank rerun contamination.

Table 6 - Qualified Sample Resuits Due to Fieid Blank Contamination

Sample TIC Result at 3.18 min. | Di-n-butyiphthalate
| bup1 6U e
| mw.12sRE _— 11U

The Matrix Spike Blank 1 and Matrix Spike Blank Dup 1 extracted 6/23 contained
bis(2-ethylhexyl)phthalate at 77 wug/l and 75 ug/l respectively. Thus, the
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bis(2-ethylhexyl)phthalate results in the associated samples extracted on 6/23 have been
qualified as not detected (U) for levels that are less than ten (10) times the amount in the
associated matrix spike blank. See the Table 7 below for the associated samples and the
qualifications.

Table 7 - Qualified Sample Resuits Due to Matrix Spike Blank (6/23)Contamination

Sample Bis(2-ethylhexyl)phthaiate
MW-1RRE 10U
MW-1SRE 11U
MW-13RRE 10U
| MW-14RRE 10U

C. Calibration

The initial calibrations on 6/15/94, 6/21/94, 6/29/94, and 7/7/94 met all technical criteria.
The relative response factors (RRFs) were greater that 0.05 and the percent relative
standard deviations (%RSDs) were less than 30%. However, there were a few
compounds in the continuing calibrations that did not meet the technical criteria. In the
continuing calibration on 6/17/94 all of the relative response factors were greater than
0.05 , but the percent difference (%D) between the initial calibration average RRFs and
continuing calibration verification RRF exceeded the technical criteria of 25% for the
following compounds: 2,4-dimethylphenol (28.5%), bis(2-chioroethoxy)methane (29.5%),
hexachlorocyclopentadiene (28.4%), 2,4-dinitrophenol (27.9%), 4-nitrophenol (41.2%),
and benzo(g,h,i)perylene (31.8%). However, since the only sample analyzed on this day
was the method blank, SBLK24, qualification of sample data is not necessary. In the
continuing calibration on 6/22/94 at 1004 the minimum relative response factor was not
met for 2,4-dinitrophenol (0.02), and the %D was greater than 25% for 4-chioroaniline
(25.3%), 24-dinitrophenol  (63.0%), 4,6-dinitro-2-methylphenol  (41.7%), and
pentachlorophenol (28.9%). The associated samples, MW-1R, MW-1S, MW-8R,
MW-9R, MW-12R, MW-12S, MW-13R, and MW-14R, did not contain any of these
compounds above the detection limit. The detection limits have been qualified as
estimated (J) for all of these compounds except 2,4-dinitrophenol. The detection limit for
2.4-dinitrophenol has been qualified as unusable (R) since this compound did not meet
the minimum RRF as well as the %D criteria; and therefore the detection limit is not

usable.

Table 8 - Qualification Due to the CCV (6/22 1004) Exceedances

Sample | 4-Chloroaniline | 2,4-Dinitrophenol | 4,6-Dinitro-2-methyl | Pentachlorophenol
phenol
MW-1R 10 UJ 25R 25 UJ 25U
MW-18 12 UJ 29R 29 UJ 29 UJ
MW-8R 10 UJ 25R 25 UJ 25 UJ
MW-9R 10 UJ 25R 25UJ 25 UJ
MW-12R 10 UJ 25R 25 UJ 25 UJ
MW-12S 11 Ud 27R 27 UJ 27 W

Page 6



W Se———————— e e e ettt A PP e A Aty
Sample | 4-Chioroaniline | 2,4-Dinitrophenol | 4,6-Dinitro-2-methyl | Pentachlorophenol
phenol
MW-13R 10Ud 25R 25 Ud 25 UJ
MW-14R 10U 25R 25UJ 25 UJ

Sample | n-Nitroso-di-n-propylamine | 2,4-Dinitrophenol | Pentachlorophenol| Pyrene

In the continuing calibration on 6/22/94 at 1747 the technical criteria of 25 %D between
the initial calibration average RRF and continuing calibration verification RRF was not
met for n-nitroso-di-n-propylamine (30.1%), 2,4-dinitrophenol (48.1%),
pentachlorophenol (25.6%), and pyrene (25.4%) The minimum RRF criteria was not met
for 2,4-dinitrophenol (0.028). In the associated sample MW-9RD, the detection limits
have been qualified as estimated (UJ) for pentachlorophenol, n-nitroso-di-n-propylamine,
and pyrene and unusable (R) for 2,4-dinitrophenol.

Table 9 Qualifications Due to CCV (6/22 1747) Exceedances

[ Mw-sRD 10 UJ 25R 25UJ 10 UJ

In the continuing calibration on 7/1/94 the minimum RFs were met, but the %D between
the initial calibration average RRF and CCV RRF exceeded the 25% criteria for
4-chloroaniline (26.0%). The only associated sample analyzed on this day was the
second method blank, SBLK40, and therefore qualification of the field sample data is not
necessary. In the continuing calibration on 7/8/94 the minimum RFs were met, but the
%D between the initial calibration average RRF and CCV RRF exceeded the 25%
criteria for 4,6-dinitro-2-methylphenol (28.4%), pyrene (29.1%), and di-n-octylphthalate
(32.3%). These compounds were not detected in the associated samples, MW-1RRE,
MW-8RRE, MW-9RRE, MW-SRDRE, DUP1RE, and Field BlankRE, and therefore the
detection limits have been qualified as estimated (UJ).

Tabile 10 - Qualifications Due to CCV (7/8) Exceedances

Sample Pyrene | 4,6-Dinitro-2-methylphenol | Di-n-octylphthalate

MW-IRRE | 10UJ 25 UJ 10UJ
I‘ MW-8RRE | 11UJ 26 UJ 11UJ
| Mw-eRRE | 10UJ 25 UJ 10 U
| mw-srRORe | 10UJ 25U 10 UJ
| oupiRe | 10uJ 25 UJ 10 UJ
| Fieid BlankRE | 10 UJ 25 UJ 10U

D. Surrogates

In samples MW-12S and DUP1RE there was only one surrogate spike recovery out of
acceptance limits. In sample MW-12S terphenyl-d14 had a recovery of 30% which was
outside of the limits of 33-141%. In sample DUP1RE 2-fluorobiphenyl had a recovery of
37% which was outside of the limit of 43-116%. Since only one surrogate exceeded the
acceptance limits per fraction and there was > 10% recovery qualification of sample data
is not necessary. In samples MW-SRD and MW-9RDRE, however, there were four 4)
and three (3) surrogates spikes, respectively, that exceeded acceptance limits for
recoveries. See Table 11 below for the unacceptable surrogate recoveries.
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Table 11 - Unacceptable Surrogate Recoveries in Samples MW-SRD and MW-SRDRE

[ Surrogate  |Recovery-MW-9RD| Recovery- MW-3RDRE | Acceptance Limits |
2-Fluorobiphenyl 0% 58% 43-116%
Phenol-D5 5% 6% 10-110%
2-Fluorophenol 0% 3% 21-110%
2-Chlorophenoi-d4 2% 2% 33-110%

In sample, MW-9RD, the base neutral surrogate, 2-fluorobiphenyl, exceeded acceptance
limits; and the recovery was less than 10%. However, the intemal standard spikes were
well within their respective recovery acceptance ranges. Three of the acid surrogates
had a recovery of < 10%. The sample results have been qualified as estimated (UJ) for
the base/neutral compounds and unusable (R) for the acid compounds since no
compounds were detected above the detection limit and this could be due to the
apparent severe matrix interference problem. In sample, MW-SRDRE, the acid
surrogates had a recovery of <10%. Therefore the acid fraction results are unusable (R),
but the base/ neutral compounds have not been qualified due to surrogate recoveries.

E. Matrix Spikes

The laboratory made some errors in the preparation of the matrix spike samples. Initially,
they added twice the amount of base/neutral spiking solution and no acid spiking
solution. Due to this error they re-extracted and reanalyzed the sample batch, and
prepared a laboratory control sample to use as the MS/MSD for this batch. Unfortunately
they forgot to spike the laboratory control sample. Thus, there are no valid resuits for the
MS/MSD. Since sample data is not qualified due to the results of MS/MSD alone and
other QC must be unacceptable to qualify the data for a sample batch no further action
is necessary. However, it should be noted that the laboratory did not fulfill its
requirement for a valid MS/MSD.

F. Duplicates

No limits were established for field duplicate precision for groundwater samples.
However, Region | CLP RPD limits ( waters - 30 % ) were used as a guideline. The
comparative results for the field duplicates are presented in Table 12 below.

Table 12 - Comparative Results of Field Duplicates

[ sample | MWSR| DUP1 | RPD |MW-SRRE| DUPIRE | RPD |
2-Methyinaphthalene 00U 0.4J * —e — —
2,4-dimethylphenol 10U 0.2J * —_— —— —_—
Naphthalene 1J 1d * — — —
Diethylphthalate i0U 0.2J * —— — —
Di-n-butyiphthalate 10U 0.5BJ * —— — —

Bis(2-ethylhexyl)phthalate| 10U 06J * — —
4-Chioro-3-Methyiphenol 14 4J * 10U 1J *

* . One or both of the values were less than the required detection limits and therefore
no useful precision data could be calculated.
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G. GC/MS Tuning

Samples MW-S9RRE and MW-9RDRE were analyzed beyond the 12 hour tuning window
by 2 min. and 34 min. respectively. The following tune performed 16 hours and 32 min.
after the previous tune was well within acceptance limits and therefore qualification of

sample data is judged not necessary.

H. Overall Assessment
Overall the data is usable and valid with the appropriate qualifiers except for the acid

fraction in the semivolatile analysis of samples MW-SRD and MW-9RDRE.
{V. Conclusions

This sample data validation has identified a few areas in the analytical results that have required
qualification. In general the analytical data is acceptable for use. The data user should
understand the qualifications and limitations of the resuits.
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From: Althes L. Lindell To: Ms. Ver! Preston Data: 7/20/94 Time: 15:18:56 Page 1 of 1

Altheu L. Lindell, Consultant

" FAX Transmission

From: Althea L. Lindell Date:  July 20, 1994
To: Ms. Verl Preston Time: 3:16 PM
Company: RECRA Environmental, Inc. FAX # 1-716-681-7991

CC: Gary Klawinski - GZA GeoEnvironmental of New York

| have almost completed the review of the VOA data for GZA (RECRA ID# Ag4-2701,
#NY2A4210). and | have a few comments/questions:

1) On the cover letter for the data package it says that the samples were received 5/31 and
8/1. but the Chain of Custody (COC) indicated that the samples were received on 6/1 only.

2) In the data package the raw data print out or quant tables were not provided for the
chlorotoluene values There were only summary tables.

3) There was o-chiorotoluene in VBLK70 at 0.61 ppb, but it was not reported.

4) In the Matrix Spike Blank there was o-chlorotoluene at 2.7 ppb, but it was not reported on
Form 1 Is the Lab ID# for this sample A4270114 (Form 1) or AM006029 (Form I11)?

5) In sample DUP1 | calculated the o-chlorotoluene amount to be 2000 ppb. but on Form 1 the
amount was 2200 ppb.

8) In MW-9R the total xylenes value was not reported on Form 1 (2 J ppb).

7) In samples MW-12R and MW-13R the unknown peak at 4.6 min should be labeled unknown
alkane to be consistent with sample MW-8RD. In sample MW-13R the TIC peak at 4 3 minutes
should also be labeled unknown alkane to be consistent with sample MW-GRD.

If you have 21y questions please call me.

) MWIR ¢ intal D=0

D gt Diap-l ; 13 Thies ;-ffl‘,> ND <

VoICE.  FAX L0 T7-2323- 47]9

RR#1, Box 520 Old Belfast Road, Frankfort, Maine 04438
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Althea L. Lindell, Consultant

FAX Transmission

From: Althea L. Lindell Date:  August 31, 1994
To: Verl Preston Time: 348 PM
Company: RECRA Environmental, Inc. FAX # 716-691-7991

CC: Gary Klawinski - GZA GeoEnvironmental, Inc.

Dear Verl,

| have completed the initial review of the Chem-Trol semivolatile data package submitted to you
by GZA GeoEnvironmental. inc. (contract # NY92-603). Listed below are my comments and
questions.

1) On page 114 the abundance of m/e 51 is 51 5 not 51.2 - Form V for 6/17 tune.

2) On the Form Vs why does the criteria for m/e 365 change from 0.75% of m/e 188 to 1.00%
of m/e 1987

3) On Form VI SV-1 (pg 802) the initial calibration dates are 6/29 - 6/29 not 6/28 - 6/29. and the
time starts at 1614 not 1616 Could you please verify these dates and times and correct all
associated forms - i.e continuing calibration form (pgs 1003 & 1011), Form Il etc..

4) On page 130 Form Vlii the instrument 1D is 150W not 150X.

5) In sample MW-12SRE the unknown at 4.15 min. should be labelled tetrahydrodimethylfuran
isomer to be consistent with other samples.

6) In sample MW-13R the unknown at 5 82 min. should be labelled oxygenated compound to
he consistent with other samples.

7) In sample MW-1 3RRE the TIC at 3.43 min should be cyclohexen-1 -ol isomer, and the

unknown at 5 min should be unsaturated hydrocarbon as in the associated blank.

8) In sample DUP1 the 4-methyiphenol is the same peak as the 2-methyiphenol; and therefore
there is no 4-methylphenol detected.

9) Could you send a copy of the instrument run log and the internal sample tracking form.
If you have any questions please call me at (207) 2234301,

Althea L. Lindell

VOICE: FAX

RR#1, Box 520 Old Belfast Road, Frankfort, Maine 04438




RECRA
¢ ENVIRONMENTAL
INC.

Chemical and Environmental Analysis Services

To: Althea L. Lindell/Consultant

From: Verl D. Preston ‘ij

Date: September 7, 1994

RE: Data Validation/GZA ChemTrol Project

At your request, we have reviewed the data packages pertaining
to the GZA GeoEnvironmental of New York ChemTrol project and have
prepared the following responses to your questions and comments.

Volatile Data

1)

6)

7)

As indicated in your facsimile transmission, all samples
were received on 6/1. The date of 5/31 has been deleted
from the revised cover letter.

Since the Chlorotoluene isomers are not on the standard
ASP list of compounds, these constituents were searched
manually and the information entered on the summary
tables. An instrument auto quantitation was not
performed. The summary table provides the scan number,
area units and primary ions. If one of the isomers was
determined to be present, the spectra are also included.

VBLK70 has been modified to reflect the o-Chlorotoluene
result of 0.61 ppb. All related samples in which o-
Chlorotoluene was detected have been appropriately
flagged with the "B" gualifier.

The Form I for the Matrix Spike Blank has been revised to
reflect a value of 2.7 ppb for o-Chlorotoluene. The lab
ID# for this sample is A4270114. The number AM006029
reflected on the Form 3 refers to the method blank used
as the ‘'base sample" for calculation of percent

recoveries.
4

We have reviewed the calculated concentration of 0-
Chlorotoluene in sample Dup-1 and submit that the
previously reported value of 2200 ppb is correct. Our
calculation for this concentration is as follows:

4738020
130602
250
0.8190
5.0

Area (sample)
Area (IS)

NG (IS)
Response factor
Volume

| I 1 '

4738020 x 250
130602 x 0.8190 x 5.0 = 2214 ug/l

The Form 1 for sample MW9R has been revised to reflect a
value of 2"J" ppb for Total Xylenes.

The reported TIC’s have been revised in samples MW-12R
and MW-13R to reflect an identification of "unknown

Audubon Business Centre « 10 Hazelwood Drive « Amherst, New York 14228-2298 « (716} 631-2600
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alkane. "

Sample MW1R was initially analyzed at a dilurion factor
of ten due to the highly aromatic nature of the sample.
This dilution was confirmed to be necessary by the
concentration of Trichlorocethane and reanalysis at a
lesser dilution was not performed.

The presence of 1,1,2-Trichloroethane in sample Dup-1 has
been reviewed by our spectral interpretation specialist.
Based upon retention time information as well as the
presence and ratios of all major and two secondary ions,
we scand by our previous decision to report this compound
as present at 0.9"J" ppb.

Semivolatile Data

1)

2)

3)

o>

5,6.7)

8)

The relative abundance of m/e S1 on page 114 has Dbeen
revised to reflect a percentage of 51.5.

The abundance criteria represented on page 114 for m/e
365 pertains to the EPA ¥50 CLP protocol requirements.
This "Tune" was processed using this criteria, however
all criteria pertaining to the ASP 31 protocol were also

met.

The correct initial calibration dates are 6/29 - 6/29;
the times you have indicated are also correct. All
associated forms have been corrected and are enclosed.

The instrument ID on page 130 Form VIII has been
corrected to ISOW.

The identification of the TIC's in samples MW-12SRE, MW-
13R and MW13RRE have been corrected to be consistent with

the other samples.

The concentration of 0.4"J" ppb of 4-Methylphenol in
sample Dup-1 has been deleted from the Form 1 and
replaced with the value of 10 "U". The instrument
printcut has also been manually altered to delete the
presence of 4-Methylphenol.

A copv of the instrument run log has been included in
this submission. We are currently copying all internal
tracking forms for facsimile transmission.

For your convenience we have attached copies of your original
fax transmissions. All revised pages have been appropriately
numbered for insertion into the original reports and are enclosed.
If we may be of further assistance, please do not hesitate to

contact me at (716) 691-2600.

RECRA

ENVIRONMENTAL

INC.

ry
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In | QRGANIC DATA COMMENT PAGE 0004

Laboratory Name: Recra Environmental, Inc,
r USEPA Defined Organic Data Qualifiers:

U - Indicates compound was analyzed for but not detected.

J - Indicates an estimated value. This flag is used either when estimating
a concentration for tentatively identified compounds where a 1:1
response is assumed, or when the mass spectral data indicates the
presence of a compound that meets the identification criteria but the
result is less than the sample quantitation limit but greater than zero.

C - This flag applies to pesticide results where the identification has been
confirmed by GC/MS. ‘

B - This flag is used when the analyteis found in the associated blank as
well as in the sample.

kt [
- .
y . .

E - This flag identifies compounds whose concentrations exceed the
calibration range of the GC/MS instrument for that specific analysis.

A |

D - This flag identifies all compounds identified in an analysis at a
secondary dilution factor.

G - . The TCLP Matrix Spike recovery was greater than the upper limit of
the analytical method.

I T

L - The TCLP Matrix Spike recovery was lower than the lower limit of the
analytncal methed.

This flag is used when the analyte is found in the associated TCLP
extraction as well as in the sample.

-

[

Indicates presumptive evidence of a compound. This flag is only used
for tentatively identified compounds, where the identification is based
on a mass spectral library search. It is applied to all TIC results.

Z

i
~
'

This flag is used for a pesticide/Aroclor target analyte when there is
greater than 25% difference for detected concentrations between the

- two GC columns. The lower of the two values is reported on the Form
I and flagged with a "P".

d e

A - This flag indicates that a TIC is a suspected aldol-condensation
product.

‘ RECRA '
[ 8% ENVIRONMENTAL
INC.
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GOLDBERG ZOINO & ASSCCIATES
ASP91-1 - VOLATILES {0005
- ANALYSIS DATA SHEET
| Client No.
r DUP 1
3 =1ab Name: Recra Environmental Contract:
[ Lab Code: RECNY Case No.: SAS No.: SDG No. :
Matrix: (soil/water) WATER Lab Sample ID: A4270110
’Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2451.MSQ
__Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
=% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
~"GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
~ CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Va
74-87-3---~~~~ Chloromethane 10 U
m|74-83-9---=~~-~ Bromomethane 10 U
75-01-4-----~~ Vinyl chloride 3 J
—175-00-3------~ Chloroethane 51 .
o |75-09-2------- Methylene chloride 0.8 J
67-64-1----~--~ Acetone 10 U
~{75-15-0--~---~-~ Carbon Disulfide 10 U
75-35-4-~-~-~=-~~ 1,1-Dichloroethene 67
®.|75-34-3-=-~---~~ 1,1-Dichloroethane 720 E
540-59-0~-=~--- 1,2-Dichloroethene (Total) 14
T167-66-3------- Chloroform 2 J
2 |107-06-2-----~ 1,2-Dichloroethane 10 U
78-93-3~==-=~--~ 2-Butanone 10 U
—171-55-6-~--=-=-~~ 1,1,1-Trichloroethane 1100 E
. 56-23-5---~--~- Carbon Tetrachloride 10 U
75-27-4---=~=~ Bromodichloromethane 10 U
_|78-87-8---=--~~ 1,2-Dichloropropane 10 ]
10061-01-5----cis-1,3-Dichloropropene 10 u
{4«79-01~6 ------- Trichloroethene 160
124-48-1------ Dibromochloromethane 10 U
~[79-00-5-~~~--- 1,1,2-Trichloroethane 0.9 J
2 171-43-2----->=~ Benzene 10 U
10061-02-6----trans-1,3-Dichloropropene 10 U
-] 75-25-2---=~~= Bromoform 10 U
108-10-1-----~ 4-Methyl-2-pentanone 10 U
~1591-78-6-----~- 2 -Hexanone 10 U
1127-18-4------ Tetrachloroethene 0.7 J
108-88-3~~-=--~ Toluene 4 J
L 179-34-5---=-~- 1,1,2,2-Tetrachlorocethane 10 U
108-90-7-=w~=~ Chlorobenzene 10 U
1100-41-4------ Ethyl benzene 10 U
L_ 100-42-5------ Styrene 10 U
1330-20-7----- Total Xylenes 0.6 |J _
{95-49-8------- o-Chlorotoluene 2200 E -
L.
FORM I GC/MS VOA pl(-L




GOLDBERG ZOINO & ASSOCIATES

- ASPS1-1 - VOLATILES 10006
- ANALYSIS DATA SHEET
Client No.
DUP 1
~ Lab Name: Recra Environmental Contract:
!
g
Lab Code: RECNY Case No.: SAS No.: SDG No.:
IMatrix: (soil/water) WATER Lab Sample ID: 24270110
__Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2451.MSQ
‘]Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
I =% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
1
‘]Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
J CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Ve
108-41-8-----~- m-Chlorotoluene 10 U -
- ] 106-43-4~-----~- p-Chlorotoluene 10 [$) z
]
L.
1
|
" -
1
)
|
| .
. FORM I - GC/MS VOA
‘ AL




_ GOLDBERG ZOINO & ASSOCIATES
I ASP91-1 - VOLATILES ‘0007
r TENTATIVELY IDENTIFIED COMPOUNDS

_ Client No.
~ DUP 1

Lab Name: Recra Environmental Contract:
lj;Lab Code: RECNY Case No.: ______ SAS No.: SDG No.:
_Matrix: (soil/water) WATER Lab Sample ID: 24270110
YnSample wt/vol: 5.00 (g/mL) ML Lab File ID: K2451 .MSQ
—Level: (low/med) LowW Date Samp/Recv: 06/01/94 06/01/94
‘"% Moisture: not dec. Date Analyzed: 06/03/394
{—GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 1.00
;Soil Extract Volume: _____  (ul) Soil Aliquot Volume: (ul)
o CONCENTRATION UNITS:

Number TICs found: __2 (ug/L or ug/Kg) UG/L
e CAS NO. Compound Name RT Est. Conc. 0
B 1. 354-23-4 DICHLORO-TRIFLUOROETHANE B 7.33 ._ll_ JIN
L& 2. 76-13-1 TRICHLORO-TRIFLUOROETHANE 8.00 110 |JN

° FORM IE - GC/MS VOA TIC
Al



== 00C8

Client No.

DUP 1DL

Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No. :

Matrix: (soil/water) WATER Lab Sample ID: A4270110DL

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2477.MSQ

Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 20.00

Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o W
74-87-3--<==-- Chloromethane 200 U
74-83-9---~~~-~ Bromomethane 200 U
75-01-4------- Vinyl chloride 200 U
75-00-3---=-~-~-- Chloroethane 36 DJ
75-09-2--~---~- Methylene chloride 200 U
67-64-1---==~- Acetone 200 U
75-15-0------~ Carbon Disulfide 200 U
75-35-4------~ 1,1-Dichlorcethene 52 DJ
75-34-3---~-~~- 1,1-Dichloroethane 370 D
540-59-0------~ 1,2-Dichloroethene (Total) 200 U
67-66-3------~ Chloroform 200 U
107-06-2---=-~~- 1,2-Dichloroethane 200 U
78-93-3==-=-==-= 2-Butanone 200 U
71-55-6-----==~ 1,1,1-Trichloroethane 520 D
56-23-5---=~«-- Carbon Tetrachloride 200 U
75-27-4-~~-===~- Bromodichloromethane 200 U
78~87-5---==~- 1,2-Dichloropropane 200 U
10061-01-5----cis-1,3-Dichloropropene 200 U
79-01-6--=-~~~~ Trichloroethene 100 DJ
124-48-1--~---~ Dibromochloromethane 200 U
79-00-5--=-=-=-~-- 1,1,2-Trichlorocethane 200 U
71-43-2-===---~ Benzene 200 U
10061-02-6----trans-1,3-Dichloropropene 200 U
75-25-2--===~~ Bromoform 200 U
108-10-1------ 4-Methyl-2-pentanone 200 U
591-78-6-~=-==-~~ 2-Hexanone 200 U
127-18-4---~-~-~ Tetrachloroethene 200 U
108-88-3------ Toluene 200 U
79-34-5-=~---~ 1,1,2,2-Tetrachloroethane 200 U
108-90-7--=~=~~ Chlorobenzene 200 U
100-41-4------ Ethyl benzene 200 U
100-42-5---~-~-- Styrene 200 U
1330-20-7----~ Total Xylenes 200 U
95-49-8--~----- o-Chlorotoluene 2500 BD N

FORM I - GC/MS VOA




GOLDBERG ZOINO & ASSOCIATES

AR T TV R SN RSN B S

ASP91-1 - VOLATILES ‘0009
. ANALYSIS DATA SHEET
Client No.
DUP 1DL

*ab Name: Recra Environmental Contract:

" Lab Code: RECNY Case No.: SAS No. : SDG No. :

Matrix: (soil/water) WATER Lab Sample ID: A4270110DL
_Sample wt /vol: 5.00 (g/mL) ML Lab File ID: K2477.MSQ
_Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
~% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
"TGC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 20.00
]Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)

CONCENTRATION UNITS:

] CAS NO. COMPOUND (ug/L or ug/Xg) UG/L o)
108-41-8-~--~~- m-Chlorotoluene 200 U
106-43-4------ p-Chlorotoluene 200 U

- FORM I - GC/MS VOA

A




-— GOLDBERG ZOINO & ASSOCIATES

ASP91-1 - VOLATILES ‘0010
fan TENTATIVELY IDENTIFIED COMPOUNDS
Client No.

| pUP 1DL

Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No. :
_Matrix: (soil/water) WATER Lab Sample ID: A4270110DL
|..Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2477.MSQ
~—Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
!= % Moisture: not dec. Date Analyzed: 06/03/94
T GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 20.00
i - ——————

Soil Extract Volume: (ulL) Soil Aliquot Volume: (ul)
- CONCENTRATION UNITS:

Number TICs found: 0 (ug/L or ug/Kg) UG/L
- CAS NO. Compound Name RT Est. Conc. Q
T'-‘
T‘-
1-
- -
! -
—

FORM IE - GC/MS VOA TIC AL




7z 2011

ANALYSIS DATA SHEET

Client No.

MW-1R

Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: A4270106

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2471.MSO

Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 10.00

Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Vi
74-87-3---===~ Chloromethane 100 U
74-83-9----~-~ Bromomethane 100 U
75-01-4------~ Vinyl chloride 100 U
75-00-3----~--~ Chloroethane 100 U
75-09-2-----~-~- Methylene chloride 100 U
67-64-1l-====-~- Acetone 100 U
75-15-0-~----=~ Carbon Disulfide 100 U
75-35-4----w-- 1,1-Dichlorocethene 100 U
75-34-3---=-=-== 1,1-Dichloroethane 100 U
540-59-0---~--~ 1,2-Dichloroethene (Total) 26 J
67-66-3~-~~==~ Chloroform 100 U
107-06-2---=--- 1,2-Dichloroethane 100 U
78-93-3--=----- 2-Butanone 100 U
71-55-6--=-=--~ 1,1,1-Trichloroethane 100 U
§56-23-5----=-=~ Carbon Tetrachloride 100 U
75-27-4----=-~~ Bromodichloromethane 100 U
78-87-5--==--~ 1,2-Dichloropropane 100 U
10061-01-5----cis-1,3-Dichloropropene 100 U
79-01-6-=-~===- Trichloroethene 1500
124-48-1--~=~-- Dibromochloromethane 100 U
79-00-5---~-=-- 1,1,2-Trichloroethane 100 U
71-43-2=====~~ Benzene 100 U
10061-02-6----trans-1,3-Dichloropropene 100 U
75-25-2~-wm==- Bromoform 100 U
108-10-1-----~- 4-Methyl-2-pentanone 100 U
591-78-6-=---~- 2-Hexanone 100 9]
127-18-4--~-~-~ Tetrachloroethene 100 U
108-88-3~=~-~~ Toluene 100 U
79-34-5-~=-==~~ 1,1,2,2-Tetrachloroethane 100 U
108-90-7-===~-~= Chlorobenzene 100 U
100-41-4------ Ethyl benzene 100 U
100-42-5------ Styrene 100 U
1330-20-7-~-~--~ Total Xylenes 100 U
95-49-8-~-~=~-~ o-Chlorotoluene 16 BJ L
FORM I - GC/MS VOA
O

B




GOLDBERG ZOINO & ASSOCIATES
ASP91-1 - VOLATILES 10012
ANALYSIS DATA SHEET

Client No.
MW-1R
pab Name: Recra Environmental Contract:
pab Code: RECNY Case No.: ___ SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270106
sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2471 .MSQ
Level: (low/med) Low Date Samp/Recv: 06/01/94 06/01/94
%¥ Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 10.00
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) uG/L Q
108-41-8---~~~ m-Chlorotoluene 100 U
106-43-4------ p-Chlorotoluene 100 §)

FORM I - GC/MS VOA




GOLDBERG ZOINO & ASSOCIATES 10013
| ASD91-1 - VOLATILES
, TENTATIVELY IDENTIFIED COMPOUNDS

Client No.
1. MW-1R
Lab Name: Recra Environmental Contract:
I .Lab Code: RECNY Case No.: ____ SAS No.: SDG No.:
_Matrix: (soil/water) WATER Lab Sample ID: B4270106
| . Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2471.MSQ
T Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
l " % Moisture: not dec. Date Analyzed: 06/03/94
. :GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 10.00
_Soil Extract Volume: ____ (ul) Soil Aliquot Volume: (uL)
. CONCENTRATION UNITS:
Number TICs found: _0 (ug/L or ug/Kg) UG/L
) CAS NO. Compound Name RT Est. Conc. Q
y -
| -
E'
B
-
L
.
FORM IE - GC/MS VOA TIC
Al

— e —



GOLDBERG ZOINC
ASPS1-1
ANALYSIS DATA SHEET

& ASSCCIATES
- VOLATILES

0044

Client No.

MW-18

Lab Name: Recra Envirconmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No. :

Matrix: (soil/water) WATER Lab Sample ID: A4270105

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2469.MSQ

Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L
74-87-3---=-=-- Chloromethane 10 U
74-83-9-----~- Bromomethane 10 U
75-01-4------- Vinyl chloride 10 U
75-00-3----=--~ Chlorocethane 10 U
75-08-2~~=~-~---~ Methylene chloride 10 U
67-64-1-----~-~ Acetone 10 U
75-15-0--~-=~-~ Carbon Disulfide 10 U
75-35-4-~--=-= 1,1-Dichlorcethene 10 U
75-34-3---~--=~ 1,1-Dichloroethane 10 U
540-59-0-----~ 1,2-Dichlorocethene (Total) 1 J
67-66-3---==-~~ Chloroform 10 U
107-06-2-==-~-~ 1,2-Dichloroethane 10 U
78-93-3 ===~~~ 2-Butanone 10 U
71-55-6------~ 1,1,1-Trichloroethane 10 U
56-23-5--=w-==~ Carbon Tetrachloride 10 9§
75-27-4---~-=~~ Bromodichloromethane 10 U
78-87-5-~-==--- 1,2-Dichloropropane 10 U
10061-01-5----cis-1,3-Dichloropropene 10 U
79-01-6---=-==~ Trichloroethene 2 J
124-48-1---=-~- Dibromochloromethane 10 U
79-00-5--==~=-~ 1,1,2-Trichloroethane 10 U
71-43-2----==~-~ Benzene 10 U
10061-02-6----trans-1,3-Dichlocropropene 10 U
75-25-2====-=~ Bromoform 10 U
108-10~-1-=~-=~- 4-Methyl-2-pentanone 10 U
591-78~6~~=---~ 2-Hexanone 10 U
127-18-4---=~-~ Tetrachloroethene 10 U
108-88-3-~-~-~--~- Toluene 10 U
79-34-5---==~-~ 1,1,2,2-Tetrachloroethane 10 U
108-90-7-~-===~- Chlorobenzene 10 U
100-41-4------ Ethyl benzene 10 U
100-42-5---~-- Styrene 10 U
1330-20-7-=-=~-~ Total Xylenes 10 U
95-49-8-------0-Chlorotoluene 1 BJ

FORM I - GC/MS VOA

A



GOLDBERG ZOINO & ASSOCIATES 0{)15
- ASP91-1 - VOLATILES
ANALYSIS DATA SHEET
- Client No.
- MW-18
w__Lab Name: Recra Environmental Contract:
~wLab Code: RECNY Case No.: SAS No.: SDG No.:
"‘{Matrix: (soil/water) WATER " Lab Sample ID: A4270105
Tsample wt/vol: 5.00 (g/mL) ML Lab File ID: K2469.MSQ
LS
‘iLevel: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
C Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
‘:Foil Extract Volume: (ul) Soil Aligquot Volume: (uL)
CONCENTRATION UNITS:
. — CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
J 108-41-8-----~ m-Chlorotoluene 10 9]
106-43-4---~--- p-Chlorotoluene 10 9)

]

]
d
]
1]
'ii
:
:

FORM I - GC/MS VOA




10016

o GOLDRBERG ZOINO & ASSOCIATES
ASP91-1 - VOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

. Client No.
. MW-1S

Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No.:
_Matrix: (soil/water) WATER Lab Sample ID: 24270105

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2469.MSQ
[~ Level: (low/med) OW Date Samp/Recv: 06/01/94 06/01/94

% Moisture: not dec. Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: (ul) Soil Aligquot Volume: (uL)

. CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q

FORM IE - GC/MS VOA TIC

AcL




] GOLDBERG ZOINO & ASSOCIATES

ASPS1-1 - VOLATILES
ANALYSIS DATA SHEET

0017

[ ]
} Client Nc
| J
MW-8R
'}Lab Name: Recra Environmental Contract:
®Lab Code: RECNY Case No.: SAS No. : SDG No. :
-
}Matrix: (soil/water) WATER Lab Sample ID: A4270107
[ _J
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2448 .MSQ
t]Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
t]% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624  ID: _0.53 {(mm) Dilution Factor: ____1.00
:JSOil Extract Volume: (uL) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:

:] CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q W
74-87-3-----=- Chloromethane 10 U
74-83-9---~~~- Bromomethane 10 U

:] 75-01-4------- Vinyl chloride 3 J
75-00-3----~--~ Chloroethane 52 .
75-09-2-~~=---~- Methylene chloride 0.8 J

‘:] 67-64-1------- Acetone 10 U
75-15-0------~- Carbon Disulfide 10 U
75-35-4---~=-- 1,1-Dichlorocethene 66

| 75-34-3--~---- 1,1-Dichloroethane 700 E

—J]540-59-0------ 1,2-Dichloroethene (Total) 13
67-66-3------- Chloroform 2 J

~—]107-06-2~-~--~~ 1,2-Dichlorocethane 10 U
78-93-3--~--=~- 2-Butanone 10 9]

N 71-55-6------- 1,1,1-Trichloroethane 1200 E

. 156-23-5-=~~-w- Carbon Tetrachloride 10 8]
75-27~4-=nmnmn Bromodichloromethane 10 U

el 78-87-5=-nenu- 1,2-Dichloropropane 10 9]
10061-01-5----cis-1,3-Dichloropropene 10 8)

~179-01-6------- Trichloroethene 170

J124-48-1------ Dibromochloromethane 10 U
79-00-5-----=- 1,1,2-Trichloroethane 10 U

-t 11=43-2-- e Benzene 10 U
10061-02-6----trans-1,3-Dichloropropene 10 U

-475-25-2----uu- Bromoform 10 U
108-10-1------ 4-Methyl-2-pentanone 10 U
“1591-78-6------ 2-Hexanone 10 u
4127-18-4---o-- Tetrachloroethene 0.8 J
108-88-3------ Toluene 4 J
=179-34-5--uuan 1,1,2,2-Tetrachloroethane 10 U
_1108-90—7 ------ Chlorobenzene 10 U
100-41-4------ Ethyl benzene 10 U
-4100-42-5------ Styrene 10 U
1330-20-7----- Total Xylenes 10 v
95-49-8--w---- o-Chlorotoluene 2400 E
A
-4 FORM I - GC/MS VOA

e,




GOLDBERG ZOINO & ASSOCIATES . .
ASP91-1 - VOLATILES 4O(XL8
ANALYSIS DATA SHEET

i 7

Client No.

. MW-8R

L.ab Name: Recra Environmental Contract:
. Lab Code: RECNY Case No.: _______ SAS No.: SDG No.:
_JMatrix: (soil/water) WATER Lab Sample ID: 24270107

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2448 .MSQO
-~wiLevel: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

Moisture: not dec. ____ Heated Purge: N Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 {(mm) Dilution Factor: 1.00

:Foil Extract Volume: (ulL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

J CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

108-41-8------ m-Chlorotoluene 10 U 3
:] 106-43-4------ p-Chlorotoluene 10 8] 3
N
e ]

:
-
‘!
- FORM I - GC/MS VOA

AL

|



]

GOLDBERG ZOINO & ASSOCIATES

i
—

ASPS1-1 - VOLATILES ‘0019
'1 TENTATIVELY IDENTIFIED COMPOUNDS
- Client Nc.
. MW-8R ;
WLab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
_IMatrix: (soil/water) WATER Lab Sample ID: 24270107
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2448.MS0Q
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/9+
]% Moisture: not dec. Date Analyzed: 06/03/94
GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 1.00
]Soil Extract Volume: (ulL) Soil Aligquot Volume: (ul)
CONCENTRATION UNITS:
]Number TICs found: 3 (ug/L or ug/Kg) UG/L
j CAS NO. Compound Name RT Est. Conc. Q
1. 354-23-4 DICHLORO-TRIFLUROETHANE 7.38 -10 |JN
- 2. 76-13-1 TRICHLORO-TRIFLUROETHANE 8.07 68 |JN
g1 3. UNKNOWN 23.75 5 |J

__.B

- FORM IE - GC/MS VOA TIC



02

GCLDBERG ZCINO & ASSCCIATES
ASP91-1 - VOLATILES
ANALYSIS DATA SHEET
Client No.
MW-8RDL
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270107DL
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2466 .MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/54 06/01/94
% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 40.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Yay
o
74-87-3------- Chloromethane 400 [9)
74-83-9------- Bromomethane 400 U
75-01-4------- Vinyl chloride 400 U
75-00-3------- Chloroethane 400 U
75-09-2------- Methylene chloride 400 U
67-64-1------- Acetone 400 U
75-15-0-~----- Carbon Disulfide 400 8)
75-35-4------- 1,1-Dichloroethene 54 bJ
75-34-3----~-~- 1,1-Dichlorocethane 380 DJ
540-59-0------ 1,2-Dichlorocethene (Total) 400 )
67-66-3--=-=--~ Chloroform 400 U
107-06-2-=-~--- 1,2-Dichloroethane 400 U
78-93-3------- 2-Butanone 400 U
71-55-6-=-=-==~-~ 1,1,1-Trichlorcethane 580 D
56-23-5---=--~-- Carbon Tetrachloride 400 U
75-27-4--=----- Bromodichloromethane 400 )
78-87-5---~-=~ 1,2-Dichloropropane 400 U
10061-01-5----cis-1,3-Dichloropropene 400 U
79-01-6-~--~--~- Trichloroethene 110 DJ
124-48-1------ Dibromochloromethane 400 8]
79-00-5-~-----~ 1,1,2-Trichloroethane 400 U
71-43-2------- Benzene 400 U
10061-02-6----trans-1,3-Dichloropropene 400 U
75-25-2------~- Bromoform 400 U
108-10-1------ 4-Methyl-2-pentanone 400 U
591-78-6~--=~~ 2-Hexanone 400 U
127-18-4------ Tetrachloroethene 400 U
108-88-3------ Toluene 400 U
79-34-5--=--~--- 1,1,2,2-Tetrachloroethane 400 U
108-90-7------ Chlorcbenzene 400 U
100-41-4------ Ethyl benzene 400 U
100-42-5------ Styrene 400 9]
1330-20-7----~ Total Xylenes 400 U
95-49-8--~----~ o-Chlorotoluene 4200 BD =z

FORM I - GC/MS VOA

AL



GOLDBERG ZOINO & ASSOCIATES

0021

ASP91-1 - VOLATILES
T ANALYSIS DATA SHEET
- Client No.
. MW-8RDL
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
_ _Matrix: (soil/water) WATER Lab Sample ID:  A4270107DL
«Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2466 .MSQ
- “Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
3% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 40.00
-
{
_ |soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
108-41-8---~--~ m-Chlorotoluene 400 U
106-43-4------ p-Chlorotoluene 400 U

u...)s._)u__\\__JL_!\_i\__l\_,.iL_jL___iL__;.__;

FORM I - GC/MS VOA

AL



- GOLDBERG ZOINO & ASSOCIATES

ASP91-1 - VOLATILES 0022
J TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
MW-8RDL

J Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No.:
J'Matrix: (soil/water) WATER Lab Sample ID: A4270107DL

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2466_.MSO

Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
l.% Moisture: not dec. Date Analyzed: 06/03/%4

GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 40.00
J Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)

CONCENTRATION UNITS:

J Number TICs found: 0 (ug/L or ug/Kg) uG/L
] CAS NO. Compound Name RT Est. Conc. 0

FORM IE - GC/MS VOA TIC
A



GOLDBERG ZOINC & ASSCCIATES
ASP91-1 - VOLATILES -~
ANALYSIS DATA SHEET 700:.,3
Client No.
MW-9SR j
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER

Lab Sample ID: 24270108

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2449 .MSQ

Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: (ul) Soil Aligquot Volume: (ul)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q VYa
74-87-3---~-== Chloromethane 10 U
74-83-9--~-~--~ Bromomethane 10 U
75-01-4------~ Vinyl chloride 1 J
75-00-3----=-~~ Chloroethane 39
75-09-2=====-~-~ Methylene chloride 26
67-64-1-=--~--=~ Acetone 10 U
75-15-0----~=- Carbon Disulfide 10 U
75-35~4--==m=~ 1,1-Dichloroethene 130
75-34-3---==-= 1,1-Dichloroethane 1700 E
540-59-0---~-~- 1,2-Dichloroethene (Total) 24
67-66=3=-m=m=m Chloroform 130
107-06-2-===-~ 1,2-Dichlorocethane 10 U
78-93-3 ===~~~ 2-Butanone 10 U
71-55-6-=-~===-~ 1,1,1-Trichloroethane 2900 E
56-23-5~---=~-- Carbon Tetrachloride 10 U
75-27-4-=-==~~ Bromodichloromethane 10 U
78-87-5~====-=- 1,2-Dichloropropane 10 U
10061-01-5----cis-1,3-Dichloropropene 10 )
79-01-6~--=-=-=--~ Trichloroethene 550 E
124-48-1--==~-~ Dibromochloromethane 10 U
79-00~-5--w===~ 1,1,2-Trichlorcethane 2 J
71-43-2-====-~=~ Benzene 10 U
10061-02-6----trans-1,3-Dichloropropene 10 U
75-25-2--=-=-~ Bromoform 10 U
108-10-1--~--=-~ 4-Methyl-2-pentanone 10 U
591-78-6~-=-~---~ 2-Hexanone 10 U
127-18-4---=~-~ Tetrachloroethene 4 J
108-88-3-~----- Toluene 4 J
79-34-5--=~==~ l,1,2,2—Tetrachloroethane 10 U
108-90-7--~-==~~= Chlorobenzene 10 U
100-41-4------ Ethyl benzene 10 U
100-42-5-----~ Styrene 10 9]
1330-20-7---=-~ Total Xylenes 2 J
95-49-8------~ o-Chlorotoluene 2100 E =

FORM I - GC/MS VOA

Ace




J GOLDBERG ZOINC & ASSOCIATES 0024
: ASPS1-1 - VOLATILES
ANALYSIS DATA SHEET

] Client No.
MW-SR

~]Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: ____ SAS No.: SDG No.:

-]Matrix: (soil/water) WATER Lab Sample ID: A4270108

. Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2449 .MSQ

l]Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

~l% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

*¥GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: ___1.00

'lSoil Extract Volume: (uL) Soil Aligquot Volume: (ulL)

! CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Vol
108-41-8------ m-Chlorotoluene 10 9 3
106-43-4------ p-Chlorotoluene 10 U "y

]
1
1
1
i
1
]

]
]
]
|

“h

FORM I - GC/MS VOA e



a
'

AVAGE 5% ]

GOLDBERG ZOINO & ASSOCIATES
ASP91-1 - VOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

®Lab Name: Recra Environmental Contract:

" " pab Code: RECNY

-

-

-~

- R
!Soil Extract Volume:

-

1

Case No.

‘Matrix: (soil/water) WATER

_Sample wt/vol:

i

_Level: (low/med)

5.00

LOW

m% Moisture: not dec.

~GC Column: DB-624

ID:

Client No.
MW-9R
o SAS No.: SDG No.:
Lab Sample ID: A4270108
(g/mL) ML Lab File ID: K2449 .MSO
Date Samp/Recv: 06/01/94 06/01/94
Date Analyzed: 06/03/94
_0.53 (mm) Dilution Factor: 1.00
(ul) Soil Aliquot Volume: (ul)

CONCENTRATION UNITS:

- ™Number TICs found: 3 (ug/L or ug/Kg) UG/L
] CAS NO. Compound Name RT Est. Conc. 0
' 1. 354-23-4 DICHLORO-TRIFLUOROETHANE 7.40 25 IJN
o 2. 76-13-1 TRICHLORO-TRIFLUOROETHANE 8.05 250 jJN
3. UNKNOWN 23.78 13 |{J
-y
<N

U S U T RNV RN

FORM IE - GC/MS VOA TIC

Al



GCLDRERG ZCOINO & ASSCCIATES ,OO-)
ASPS1I-1 - VCLATILES ' “6
ANALYSIS DATA SHEET

Client No.

MW-9RDL

Lab Name: Recra Envirconmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: A4270108DL

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2476 .MSQ

Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/54

% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 20.00

Soil Extract Volume: (ul) Soil Aligquot Volume: {ul)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Wy
74-87-3---«-~- Chloromethane 200 U
74-83-9---~=-~ Bromomethane 200 U
75-01-4-----~~ Vinyl chloride 200 U
75-00-3----=~- Chloroethane 200 U
75-09-2~-=-=---- Methylene chloride 9 DJ
67-64-1~--=--- Acetone 200 U
75-15-0----=~-~ Carbon Disulfide 200 U
75-35-4~--~-~~ 1,1-Dichloroethene 120 DJ
75-34-3----==- 1,1-Dichloroethane 860 D
540-59-0------ 1,2-Dichloroethene (Total) 200 U
6E7-66-3~-~===~- Chloroform 20 DJ
107-06-2--=~-~~- 1,2-Dichlorcoethane 200 U
78-93-3----==-= 2-Butanone 200 U
71-55-6~--===~ 1,1,1-Trichloroethane 2800 D
56-23-85--~-~-- Carbon Tetrachloride 200 U
75-27-4~-=nun= Bromodichloromethane 200 U
78-87-5~-=mmwm- 1,2-Dichloropropane 200 U
10061-01-5~----cis-1,3-Dichloropropene 200 U
79-01-6--~==-~ Trichloroethene 300 D
124-48-1--~---~-- Dibromochloromethane 200 U
79-00-5--=-==-~ 1,1,2-Trichloroethane 200 U
71-43-2======= Benzene 200 8)
10061-02-6--~--trans-1,3-Dichloropropene 200 U
75-25-2~~==--~ Bromoform 200 U
108-10-1----~-~ 4-Methyl-2-pentanone 200 U
591-78-6~===~~ 2-Hexanone 200 U
127-18-4-~=---~ Tetrachloroethene 200 U
108-88-3-~~-~~-- Toluene 200 U
79~34-5~==~-~~ 1,1,2,2-Tetrachloroethane 200 U
108-90-7~===~~ Chlorobenzene 200 U
100-41-4------ Ethyl benzene 200 U
100-42-5------ Styrene 200 U
1330-20-7----- Total Xylenes 200 U
95-49-8------- o-Chlorotoluene 620 BD =

FORM I - GC/MS VOA
AL




J] GOLDBERG ZOINO & ASSOCIATES Q027
ASP91-1 - VOLATILES
ANALYSIS DATA SHEET
J Client No.
MW-3SRDL
Lab Name: Recra Environmental Contract:
"!Lab Code: RECNY Case No.: SAS No.: SDG No. :
Matrix: (soil/water) WATER Lab Sample ID: A4270108DL
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2476 .MSQ
k
ILevel: (low/med) OW Date Samp/Recv: 06/01/94 06/01/94
l % Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
l C Column: DB-624 ID: _0.53 (mm) Dilution Factor: 20.00
lSoil Extract Volume: (uly) Soil Aliquot Volume: (uL)
~ CONCENTRATION UNITS:
l CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o)
108-41-8-----~ m-Chlorotoluene 200 U
ll 106-43-4------ p-Chlorotoluene 200 U
1
1
g
ILl
IJ FORM I - GC/MS voa




]
i

|
]
)

.
i

.
|

GOLDBERG ZOINO & ASSOCIATES QD28
ASP91-1 - VOLATILES -~
TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
MW-9RDL
L.ab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270108DL
Sample wt/vol: 5.00 {(g/mL) ML Lab File ID: K2476.MSO
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

% Moisture: not dec.

Date Analyzed: 06/03/94

GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 20.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (ulL)
CONCENTRATION UNITS:
Number TICs found: 0 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q

FORM IE - GC/MS VOA TIC

Al



GOLDBERG ZCINO & ASSOCI
ASP91-1 - VOLATILES
ANATLYSIS DATA SHEET

ATES ‘0029

Client No.

MW-9RD

Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: A4270109

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2470.MS0Q

Level: (low/med) LOW Date Samp/Recv: 06/01/94 056/01/94

% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 {(mm) Dilution Factor: 1.00

Soil Extract Volume: (uL) Soil Aliquot Volume: {ul)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Val
74-87-3-~-=~-~ Chloromethane 10 8]
74-83-9------- Bromomethane 10 U
75-01-4------- Vinyl chloride 10 U
75-00-3----=-=-~ Chloroethane 10 U
75-09-2---=---~ Methylene chloride 10 U
67-64-1---~-~-~~ Acetone 81
75-15-0-~---=-- Carbon Disulfide 10 U
75-35-4-----~-~ 1,1-Dichloroethene 10 U
75-34-3~--===~ 1,1-Dichloroethane 10 U
540-59-0---~~~ 1,2-Dichlorcethene (Total) 10 U
67-66-3-~=-=====- Chloroform 10 U
107-06-2--=---- 1,2-Dichloroethane 10 9]
78-93-3-===~-—-- 2-Butanone 10 U
71-55-6--~====~ 1,1,1-Trichloroethane 10 U
56-23-5----=-- Carbon Tetrachloride 10 U
75-27-4---=-w== Bromodichloromethane 10 U
78-87-5~==-=-=- 1,2-Dichloropropane 10 U
10061-01-5----cis-1,3-Dichloropropene 10 U
79-01~6--~~=-=~ Trichloroethene 10 U
124-48-1-=----- Dibromochloromethane 10 U
79-00-5---=--=~ 1,1,2-Trichloroethane 10 U
71-43-2~=-~=~~=~ Benzene 10 U
10061-02-6----trans-1,3-Dichloropropene 10 U
75-258-2-~=-----~ Bromoform 10 U
108-10-1----~-~ 4-Methyl-2-pentanone 10 U
591-78~6~=--~-~ 2-Hexanone 10 U
127-18-4-~--~-~-~ Tetrachloroethene 10 U
108-88-3-~-=-~-- Toluene 9 J
79-34-5-==-=-~ 1,1,2,2-Tetrachloroethane 10 U
108-90-7-~=--=-~ Chlorobenzene 10 U
100-41-4------ Ethyl benzene 0.8 J
100-42-5-----~- Styrene 10 9]
1330-20-7-=-~-- Total Xylenes 7 J
95-49-8~--~=--- o-Chlorotoluene 3 BJ 19

FORM I - GC/MS VOA



GOLDBERG ZOINO & ASSOCIATES

. ASP91-1 - VOLATILES 10030
l ANALYSIS DATA SHEET
. Client No.
-~ MW-9RD
| . Lab Name: Recra Environmental Contract:
~-Lab Code: RECNY Case No.: SAS No.: SDG No.:
I Matrix: (soil/water) WATER Lab Sample ID: 24270109
~ sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2470.MSQ
l.
Level: (low/med) LOW

Date Samp/Recv:

—

06/01/94 06/01/94

[ 5% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

—~ GC Column: DB-624 ID: _0.53 {(mm) Dilution Factor: 1.00

|

|. soil Extract Volume: (ulL) Soil Aliquot Volume: (uL)

re CONCENTRATION UNITS:

i . CAs NO. COMPOUND (ug/L or ug/Xg) UG/L Q
108-41-8------ m-Chlorotoluene 10 U
106-43-4-----~ p-Chlorotoluene 10 U

FORM I - GC/MS VOA

ALc

.__________________________........-.-------I-llllllllllllll.-..-...-



-

—

_ﬁLab Name: Recra Environmental Contract:
_Lab Code: RECNY Case No.:
-Matrix:. (soil/water) WATER
- Sample wt/vol: 5.00 (g/mL) ML
" Level: (low/med) Low
% Moisture: not dec.
_GC Column: DB-624 ID:_0.53 (mm)
_Soil Extract Volume: (ul)

__Number TICs found: _8 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc.
1. UNKNOWN 3.78 14 |J
2. UNKNOWN ALKANE 4.28 11 |J
3. UNKNOWN ALKANE 4.65 9 |J
4. UNKNOWN ALKANE 6.02 10 |J
5. UNKNOWN ALCOHOL 9.92 150 |J
6. 75-84-4 AMYLENE HYDRATE 14 .33 76 |JN
7. UNKNOWN 21.17 8 |J
8. UNKNOWN 22.07 10 |J

L1

[ —

P

1

GOLDBERG ZOINO & ASSOCIATES

ASPS1-1

- VOLATILES

TENTATIVELY IDENTIFIED COMPOUNDS

SAS No.:

1021
Client No.
MW-9RD
SDG No.:
Lab Sample ID: 24270109
Lab File ID: K2470.MSO

Date Samp/Recv:

06/01/94 06/01/94

Date Analyzed: 06/03/94
Dilution Factor: 1.00

Soil Aliquot Volume:

CONCENTRATION UNITS:

FORM IE - GC/MS VOA TIC




&Lab Name: Recra Environmental

Lab Code: RECNY Case No.:

Matrix: (soil/water) WATER

5.00 (g/mL) ML

sample wt/vol:
(low/med) LOW
% Moisture: not dec.

3C Column: DB-624 ID: _0.53 (mm)

goil Extract Volume: (ul)

Contract:

& ASSCCIATES
VOLATILES

‘ GOLDBERG ZCINO
ASP91-1 -~
ANALYSIS DATA SHEET

SAS No.:

Heated Purge:

10032
Client No.
MW-12R
SDG No.:
Lab Sample ID: A4270101
Lab File ID: K2443 .MSQ

05/31/94 06/01/94
06/03/94

Dilution Factor: 1.00

Date Samp/Recv:

Date Analyzed:

Soil Aliquot Volume: {uL)

CONCENTRATION UNITS:

CAS NO COMPOUND (ug/L or ug/Kg) UG/L 0 Wg
74-87-3-----~-- Chloromethane 10 U
74-83-9------- Bromomethane 10 U
*75-01-4---nun- Vinyl chloride 10 8)
75-00-3--~----- Chloroethane 24
75-09-2-~--m~~ Methylene chloride 10 U
67-64-1------- Acetone 10 U
i 75-15-0-~------ Carbon Disulfide 10 U
r75~-35-4---~---- 1,1-Dichloroethene 2 J
75-34-3---~--~ 1,1-Dichloroethane 32
840-59-0----~-- 1,2-Dichloroethene (Total) 10 U
. B67-66-3~----~-- Chloroform 10 U
107-06-2-~---- 1,2-Dichlorocethane 10 U
!~78—93-3 ------- 2-Butanone 10 U
¢ 71-55-6------- 1,1,1-Trichlorocethane 34
56-23-5---nun- Carbon Tetrachloride 10 U
75-27-4~wwwe-n Bromodichloromethane 10 U
78-87-5------- 1,2-Dichloropropane 10 U
10061-01-5--~--cis-1,3-Dichloropropene 10 U
79-01-6---==~=~ Trichloroethene 10 U
24-48-1----~-~ Dibromochloromethane 10 U
J9-00-5---mwu- 1,1,2-Trichlorcethane 10 U
71-43-2------- Benzene 10 U
-10061-02-6----trans-1,3-Dichloropropene 10 U
15-25-2--=-e--- Bromoform 10 U
108-10-1------ 4-Methyl-2-pentanone 10 U
591-78-6~mmmn- 2-Hexanone 10 U
27-18-4---~--~ Tetrachloroethene 10 U
+08-88-3---~--- Toluene 0.9 J
79-34-5------- 1,1,2,2-Tetrachloroethane 10 U
.08-90-7---u~- Chlorobenzene 10 U
00-41-4------ Ethyl benzene 10 U
100-42-5------ Styrene 10 U
1330-20-7----- Total Xylenes 10 U
5-49-8------- o-Chlorotoluene 10 U J

FORM I - GC/MS VOA A



GOLDBERG ZOINO & ASSCCIATES { -,
ASP91-1 - VOLATILES 0333
ANALYSIS DATA SHEET
Client No.
_ MW-12R
1ap Name: Recra Environmental Contract:
{ 1ab Code: RECNY Case No.: SAS No.: SDG No. :
;]MatriX: (soil/water) WATER Lab Sample ID: A4270101
1 sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2443 MSO
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
§ Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
lsoil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
r] CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q il
i 108-41-8-----~ m-Chlorotoluene 10 U J
, 106-43-4-----~- p-Chlorotoluene 10 U 3

r_—.—

I N R B

FORM I - GC/MS VOA

ALL



GCLDBERG ZOINC & ASSCCIATES

ML Lo

ASPS1-1 - VOLATILES

TENTATIVELY IDENTIFIED COMPOUNDS ‘0034
Client No.
MW-12R
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270101
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2443 .MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
% Moisture: not dec. Date Analyzed: 06/03/94
GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: (ulL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
Number TICs found: 2 (ug/L or ug/Kg) uG/L
CAS NO. Compound Name RT Est. Conc. Q
1. UNKNOWN ALKANE 4.60 8 |J
2. . UNKNOWN ALKANE 5.97 7 |J

FORM IE - GC/MS VOA TIC
AL




GOLDBERG ZOINC & ASSOCIATES

{0033

ASP91-1 - VOLATILES
Uy ANALYSIS DATA SHEET
Client No.
I MW-12S
}.ab Name: Recra Environmental Contract :
i Lab Code: RECNY Case No.: SAS No.: SDG No.:
]
:}Btrix: (soil/water) WATER Lab Sample ID: A4270102
ljample wt/vol: 5.00 (g/mL) ML Lab File ID: K2444 .MSO
evel: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
I:} Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
{ GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
:}oil Extract Volume: (ul) Soil Aligquot Volume: (ul)
I
i CONCENTRATION UNITS:
'ICAs NO. COMPOUND (ug/L or ug/Kg) Ue/L Q
-
i 174-87-3------- Chloromethane 10 U
‘' 9174-83-9------- Bromomethane 10 U
. 475-01-4------- vinyl chloride 10 U
i 175-00-3~------~ Chloroethane 22
+ $75-09-2------~ Methylene chloride 10 U
67-64-1------- Acetone 93
175-15-0-==-=---~ Carbon Disulfide 2 J
, 475-35-4------~ 1,1-Dichloroethene 1 J
75-34-3-~~=~-- 1,1-Dichloroethane 54
24540-59-0------ 1,2-Dichloroethene (Total) 10 U
67-66-3-==-=-~~ Chloroform 10 U
* 4107-06-2--~--- 1,2-Dichlorocethane 10 U
J78-93-3~------ 2-Butanone 15
71-55-6--~-~-=~ 1,1,1-Trichloroethane 19
456-23-5--wm=n-- Carbon Tetrachloride 10 U
75-27-4--==~-- Bromodichloromethane 10 U
478-87-5---~--~-- 1,2-Dichloropropane 10 U
_10061—01—5---—cis—1,3-Dichloropropene 10 U
79-01-6--~---- Trichloroethene 10 U
4124-48-1------ Dibromochloromethane 10 U
79-00-5----=~- 1,1,2-Trichloroethane 10 U
471-43-2-~=-~-~~~ Benzene 10 U
‘10061-02—6—~--trans—1,3-Dichloropropene 10 6]
75-25-2-~====~ Bromoform 10 U
4108-10-1---~~-~ 4-Methyl-2-pentanone 10 4]
591-78-6-----~ 2-Hexanone 10 8]
W127—18—4 —————— Tetrachloroethene 10 U
108-88-3-=----- Toluene 10 U
479-34-5------- 1,1,2,2-Tetrachloroethane 10 U
108-90-7----=-~ Chlorobenzene 10 9]
W100-41—4 ------ Ethyl benzene 10 U
4100-42-5----~- Styrene 10 U
1330-20-7----- Total Xylenes 10 U
195—49—8 ——————— o-Chlorotoluene 10 8]

FORM I - GC/MS VOA




GOLDBERG ZOINO & ASSOCIATES ‘0036
: ASP91-1 - VOLATILES
| ANALYSIS DATA SHEET

1 LY

i Client No.
{~' . MW-12S
%ab Name: Recra Environmental Contract:
:'Lab Code: RECNY  Case No.: __  SAS No.: SDG No. :
| hatrix: (soil/water) WATER Lab Sample ID: A4270102
luéample wt/vol: 5.00 (g/mL) ML Lab File ID: K2444 .MSQ
A_Level: (low/med) LOowW Date Samp/Recv: 05/31/94 06/01/94
; % Moisture: not dec. Heated Purge: N Date Aﬁalyzed: 06/03/94
*“éc Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
. CONCENTRATION UNITS:
- CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Va
~l108-41-8------ m-Chlorotoluene 10 U 3
106-43-4------~ p-Chlorotoluene 10 U 3

<. FORM I - GC/MS VOA

Al



GOLDBERG ZOINO & ASSOCIATES

ASP91-1 - VOLATILES 0037
N TENTATIVELY IDENTIFIED COMPOQUNDS
Client No.
. MW-12S
iLab Name: Recra Environmental Contract:
" Lab Code: RECNY  Case No.: SAS No.: SDG No.:
}Matrix: (soil/water) WATER Lab Sample ID: A4270102
. Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2444 .MSQ
-Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
‘1% Moisture: not dec. Date Analyzed: 06/03/94
" GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 1.00
¢Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
. CONCENTRATION UNITS:
INumber TICs found: 1 (ug/L or ug/Kg) UG/L
7; CAS NO. Compound Name RT Est. Conc. Q
-%'i =
1. OXYGENATED HYDROCARBON 22.80 _6 |Jd
|
-
1
|
* FORM IE - GC/MS VOA TIC

AL



MW-13R
«Lab Name: Recra Environmental Contract:
"Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270103
.Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2445.MSQ
_Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/394
-% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
“"GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
1 CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o) W%
74-87~3~-==--~ Chloromethane 10 U
-|74-83-9------~ Bromomethane 10 U
|75-01-4------- Vinyl chloride 2 J
“175-00-3~-~------ Chloroethane 22
.|75-09-2------- Methylene chloride 1 J
167-64-1-~-----~ Acetone 10 9)
-|75-15-0------- Carbon Disulfide 10 U
75-35-4------~ 1,1-Dichloroethene 26
<175-34-3------- 1,1-Dichloroethane 460 E
i1540-59-0------ 1,2-Dichloroethene (Total) 6 J
67~66-3---=~-- Chloroform 9 J
.|107-06-2---~-~-~ 1,2-Dichloroethane 10 U
178-93-3------- 2-Butanone 10 U
“|71-55-6--=~-~-~ 1,1,1-Trichloroethane 550 E
56-23-5~---=-- Carbon Tetrachloride 10 U
G| 75-27-4------- Bromodichloromethane 10 U
-|78-87-5=~==m--- 1,2-Dichloropropane 10 U
10061-01-5----cis-1,3-Dichloropropene 10 [8)
1179-01-6------~ Trichloroethene 49
124-48-1------ Dibromochloromethane 10 U
79-00-5---~~~= 1,1,2-Trichloroethane 10 U
J71-43-2----~-~-~ Benzene 2 J
110061-02-6----trans-1,3-Dichloropropene 10 U
“175-25-2-~--~-- Bromoform 10 8]
108-10-1------ 4-Methyl-2-pentanone 10 U
1591-78-6------ 2-Hexanone 10 U
J127-18~4--~-~-- Tetrachloroethene 0.5 J
108-88-3--=--- Toluene 7 J
479-34-5---~~-- 1,1,2,2-Tetrachloroethane 10 U
108-90-7-==~-- Chlorobenzene 10 U
“l100-41-4------ Ethyl benzene 10 U
]100-42-5------ Styrene 10 8]
1330-20-7---~-~ Total Xylenes 4 J
495-49-8------- o-Chlorotoluene 1600 E Ny

GOLDBERG ZCOINC & ASSOCIATES

ASP91-1

- VOLATILES

ANALYSIS DATA SHEET

‘0938

Client No.

FORM I - GC/MS VOA




GOLDBERG
ASP91-1

ZOINO & ASSCCIATES
- VOLATILES
ANALYSIS DATA SHEET

Q39

Client No

' _ MW-13R
1ab Name: Recra Environmental Contract:
¢ Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270103
~ sample wt/vol: _5.00 (g/mL) ML Lab File ID: K2445.MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
i ¥ Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: (ulL) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q W
108-41-8--~--- m-Chlorotoluene 10 U ~
106-43-4---~--- p-Chlorotoluene 10 U =
FORM I - GC/MS VOA
Au



GOLDBRERG ZOINC & ASSCCIATES {)

ASP91-1 - VOLATILES
TENTATIVELY IDENTIFIED COMPCUNDS

010

Client No.
MW-13R
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No. :
Matrix: (soil/water) WATER Lab Sample ID: 24270103
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2445.MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
% Moisture: not dec. Date Analyzed: 06/03/94
GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: (ul) Soil Aliquot Volume: (ulL)
CONCENTRATION UNITS:
Number TICs found: 5 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q
1. UNKNOWN 3.80 22 |J
2. UNKNOWN ALKANE 4.30 7 |J
3. UNKNOWN ALKANE 4.65 26 | J
4. UNKNOWN ALKANE 6.02 13 |Jd
5. 76-13-1 TRICHLORO-TRIFLUOROETHANE 8.03 34 |JN

FORM IE - GC/MS VOA TIC

AU




: SQCIATES
ASDP91-1 - VOLATILES 004
ANALYSIS DATA SHEET
Client No.
MW-13RDL ‘\
Lab ‘Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270103DL
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2467 .MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/394
% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 10.00
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Va(
74-87-3-~====-~= Chloromethane 100 U
74-83-9--~---~ Bromomethane 100 U
75-01-4------~ Vinyl chloride 100 U
75-00-3-~-=-=-=~- Chloroethane 16 DJ
75-09-2~~----~~ Methylene chloride 100 U
§7-64-1-=---=~=~ Acetone 100 8)
75-15-0-~-~-~~ Carbon Disulfide 100 U
75-35-4----=~-~ 1,1-Dichloroethene 24 DJ
75-34-3--~-=-~~~ 1,1-Dichloroethane 270 D
540-59-0---~--- 1,2-Dichloroethene (Total) 100 U
67-66=-3 ===~ Chloroform 100 U
107-06-2-=----~ 1,2-Dichloroethane 100 U
78-93-3~--==--~ 2~-Butanone 100 U
71-55-6--===-~ 1,1,1-Trichlorcethane 280 D
56-23-5------- Carbon Tetrachloride 100 U
75-27-4--=====- Bromodichloromethane 100 U
78-87-5--=---~ 1,2-Dichloropropane 100 9)
10061-01-5----cis-1,3-Dichloropropene 100 U
79-01-6------~ Trichloroethene 38 DJ
124-48-1-=---~~ Dibromochloromethane 100 U
79-00-5--~==-- 1,1,2-Trichloroethane 100 U
71-43-2~=----= Benzene 100 U
10061-02-6----trans-1,3-Dichloropropene 100 U
75-25-2-====-=~ Bromoform 100 U
108-10-1----=-- 4-Methyl-2-pentanone 100 U
591-78-6---~--~- 2-Hexanone 100 g
127-18-4~-~-==-~ Tetrachloroethene 100 U
108-88-3-~---~-- Toluene 100 U
79-34~5--==--~ 1,1,2,2-Tetrachloroethane 100 U
108-90-7----~-- Chlorobenzene 100 U
100-41-4------ Ethyl benzene 100 U
100-42-5---~-~ Styrene 100 U
1330-20-7----- Total Xylenes 100 U
95-49-8------- o-Chlorotoluene 1700 BD ]
FORM I - GC/MS VOA
AL




?"
r' !

GOLDBERG ZOINO & ASSOCIATES OO‘;r
ASP91-1 - VOLATILES ‘ <
' ANALYSIS DATA SHEET
?W Client No.
| MW-13RDL
_aLab Name: Recra Environmental Contract:
-l
r”Lab Code: RECNY Case No.: SAS No. : SDG No. :
]Matrix: (soil/water) WATER Lab Sample ID:  A4270103DL
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2467.MSQ
Y ]
lLevel: {(low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
% Moisture: not dec. Heated Purge: Date Analyzed: 06/03/54
—'GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 10.00
' 9Soil Extract Volume: (uL) Soil Aligquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108-41-8-~----~ m-Chlorotoluene 100 U
106-43-4-----~- p-Chlorotoluene 100 U

pigmiign gy i

r

| S

i e e e e

FORM I - GC/MsS VOA

A



ki

1

T

GOLDBERG ZOINC & ASSOCIATES
ASP91-1 - VOLATILES : v
TENTATIVELY IDENTIFIED COMPOUNDS OOéd
Client No.

MW-13RDL

Lab Name: Recra Environmental Contract: __

Lab Code: RECNY Case No.: _____ SAS No.: _ SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: A4270103DL
, Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2467.MSO

Level: (low/med) LOW pate Samp/Recv: 05/31/94 06/01/9¢4
% Moisture: not dec. Date Analyzed: 06/03/94

'GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 10.00

ASoil Extract Volume: _______  (ul) Soil Aligquot Volume: (uL)
) CONCENTRATION UNITS:

Number TICs found: __0 (ug/L or ug/Kg) UG/L

CAS NO. Compound Name RT Est. Conc. 0

FORM IE - GC/MS VOA TIC
A

O—— e



OCIATES
LES 5043143

Client No.

MW-14R

Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: A4270104

Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2468.MSQ

Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94

% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94

GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00

Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Xg) UG/L Q Ve
74-87-3---~---- Chloromethane 10 U
74-83-9-~-----~ Bromomethane 10 U
75-01-4--~---~ Vinyl chloride 10 U
75-00-3---~--~- Chloroethane 10 U
75-09-2--=~-~-~- Methylene chloride 10 U
67-64-1---=---- Acetone 10 U
75-15-0-~----~ Carbon Disulfide 10 U
75-35-4-~--=~~ 1,1-Dichloroethene 10 U
75-34-3----~~- 1,1-Dichloroethane 10 U
540-59-0---~-- 1,2-Dichlorcethene (Total) 10 U
67-66-3-~-~--=~ Chloroform 10 U
107-06-2-----~- 1,2-Dichlorcethane 10 U
78-93-3---~-~=~ 2-Butanone 10 U
71-55-6--=---~- 1,1,1-Trichlorocethane 10 U
56-23-5-~-----~ Carbon Tetrachloride 10 U
75-27-4-----~~ Bromodichloromethane 10 U
78-87-5----~--~ 1,2-Dichloropropane 10 U
10061-01-5----cis-1,3-Dichloropropene 10 U
79-01-6-~-=-=~~ Trichloroethene 10 U
124-48-1--=~=~ Dibromochloromethane 10 U
79-00-5---~-=-~~ 1,1,2-Trichloroethane 10 U
71-43-2-~~==~~- Benzene 10 U
10061-02-6----trans-1,3-Dichloropropene 10 U
75-25-2--c=~m~ Bromoform 10 U
108-10-1---~--- 4-Methyl-2-pentanone 10 U
591-78-6~-~~~-~ 2-Hexanone 10 8]
127-18-4-~--~- Tetrachlorocethene 10 9]
108-88-3-----~ Toluene 10 9]
79-34-5---=-~=-- 1,1,2,2-Tetrachloroethane 10 U
108-90-7---~-- Chlorobenzene 10 U
100-41-4---~--- Ethyl benzene 10 U
100-42-5---~-- Styrene 10 8)
1330-20-7----- Total Xylenes 10 U
95-49-8-~------ o-Chlorotoluene 3 BJ 10

FORM I - GC/MS VOA



ASP91-1 - VOLATILES
ANALYSIS DATA SHEET

Y
J GOLDBERG ZOINO & ASSOCIATES 10045

Client No.
MW-14R
]Lab Name: Recra Environmental Contract:
rLab Code: RECNY Case No.: ___ SAS No.: SDG No.:
]Matrix: (soil/water) WATER Lab Sample ID: A4270104
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2468 .MSQ
Level: (low/med) Low Date Samp/Recv: (05/31/94 06/01/94
.l% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
‘ISOil Extract Volume: (ul) Soil Aliquot Volume: (uL)
) CONCENTRATION UNITS:
l CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
T]108-41-8------ m-Chlorotoluene 10 U
.] 106-43-4----~-- p-Chlorotoluene 10 U

1
1
1
1
1
1
1
1t

FORM I - GC/MS VOA ALL

L



GOLDBERG ZOINO & ASSOCIATES 100,_16
ASP91-1 - VOLATILES =«
TENTATIVELY IDENTIFIED COMPOUNDS
j Client Nco.
' MW-14R
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
]Matrix: (soil/water) WATER Lab Sample ID: 24270104
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2468.MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
J% Moisture: not dec. _______ Date Analyzed: 06/03/94
GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: ____1.00
]Soil Extract Volume: (ul) Soil Aliquot Volume: _______ (ul)
: CONCENTRATION UNITS:
]Number TICs found: 0 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. 0

. I T———— e

FORM IE - GC/MS VOA TIC




GOLDRBRERG ZOINC & ASSOCIATES
ASP91-1 - VOLATILES 10047
ANALYSIS DATA SHEET
Client No.
FIELD BLANK
'TLab Name: Recra Environmental Contract:
Lab Ccde: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270111
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2442 .MSQ
hevel: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
a% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 {(mm) Dilution Factor: 1.00
TSoil Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
< CAS NO COMPOUND (ug/L or ug/Xg) UG/L o Vel
74-87-3-==~~=~ Chloromethane 10 U
74-83-9---=-~~- Bromomethane 10 U
75-01-4-~--=-=~ Vinyl chloride 10 U
75-00-3 ===~~~ Chloroethane 10 . U
75-09-2--=---- Methylene chloride 10 8)
67-64-1~---=~~ Acetone 10 U
75-15-0-----~~ Carbon Disulfide 10 U
75-35-4-~-=-=-=- 1,1-Dichloroethene 10 U
75-34-3--~---- 1,1-Dichloroethane 10 U
540-59-0----~-- 1,2-Dichloroethene (Total) 10 U
67-66-3-----=-~ Chloroform 10 U
107-06-2~~~-~- 1,2-Dichloroethane 10 U
78-93-3---~~-~~ 2~-Butanone 10 9]
71-55-6----~-~ 1,1,1-Trichloroethane 10 U
§56-23-5---=-=~-~- Carbon Tetrachloride 10 U
75-27-4--~wwu- Bromodichloromethane 10 U
78-87-5--~===~ 1,2-Dichloropropane 10 U
10061-01-5----cis-1,3-Dichloropropene 10 U
79-01-6~~====~ Trichloroethene 10 U
124-48-1--~~-- Dibromochloromethane 10 U
79-00-5-=-~-~==~ 1,1,2-Trichloroethane 10 U
71-43-2-=====~- Benzene 10 U
10061-02-6----trans-1,3-Dichloropropene 10 U
75-25-2---ww-- Bromoform 10 U
108-10-1------ 4-Methyl-2-pentanone 10 U
591-78-6-~-=-~-~ 2-Hexanone 10 U
127-18-4------ Tetrachloroethene 10 U
108-88-3--~~=~- Toluene 10 U
79-34-85------- 1,1,2,2-Tetrachloroethane 10 U
108-90-7---~--- Chlorobenzene 10 U
100-41-4------ Ethyl benzene 10 U
100-42-5----~~ Styrene 10 U
1330-20-7----- Total Xylenes 10 U
95-49-8------- o-Chlorotoluene 10 U J

FORM I - GC/MS VOA




GOLDBERG ZOINO & ASSOCIATES

ASP91-1 - VOLATILES 10048
- ANALYSIS DATA SHEET
; Client No.
FIELD BLANK
al,.ab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No. : SDG No. :
-
Matrix: (soil/water) WATER Lab Sample ID: 24270111
Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2442 .MSQ
-
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
=% Moisture: not dec. Heated Purge: Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
“soil Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
= CAS NO COMPOUND (ug/L or ug/Kg) UG/L Q Vel
108-41-8------ m-Chlorotoluene 10 U J
‘106—43—4 —————— p-Chlorotoluene 10 8) J
FORM I - GC/MS VOA

AL




GOLDBERG ZOINO & ASSOCIATES
ASP91-1 - VOLATILES 10049
TENTATIVELY IDENTIFIED COMPOUNDS

I T

Client No.
FIELD BLANK
Lab Name: Recra Environmental Contract:
[~ Lab Code: RECNY Case No.: ________ SAS No.: SDG No.:
__ Matrix: (soil/water) WATER Lab Sample ID:  A4270111
. Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2442.MSQ
r--l Level: {(low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
~ % Moisture: not dec. Date Analyzed: 06/03/94
~ GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 1.00
r} Soil Extract Volume: (ul) Soil Aliquot Volume: (ulL)
A- CONCENTRATION UNITS:
- Number TICs found: _0 (ug/L or ug/Kg) UG/L
-

CAS NO. %l Compound Name RT Est. Conc. Q

FORM IE - GC/MS VOA TIC
AlC




GOLDBERG ZOINO & ASSOCIATES -
ASPS1-1 - VOLATILES 10030
ANALYSIS DATA SHEET

Client No.
TRIP BLANK
WLab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: _______ SAS No.: SDG No.:
iMatrix: (soil/water) WATER Lab Sample ID: A4270112
_Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2441 .MSQ
'Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
-% Moisture: not dec. Heated Purge: N Date Analyzed: 06/03/94
GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
TSoil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0 W

74-87~3----~-=~ Chloromethane 10
74-83-9----=~~ Bromomethane 10
75-01-4---~--- vinyl chloride 10
75-00-3---~~--- Chloroethane 10 .
75-09-2------~ Methylene chloride 10
67-64-1~-=m=-=-- Acetone 10
75-15-0~-~--~~ Carbon Disulfide 10
75-35-4--e-=-- 1,1-Dichloroethene 10
75-34-3------~- 1,1-Dichloroethane 10
540-59-0----~-- 1,2-Dichloroethene (Total) 10
67-66-3---=-==~- Chloroform 10
107-06-2---~--~ 1,2-Dichloroethane 10
78-93-3----=~-- 2-Butanone 10
71-55~-6--===-= 1,1,1-Trichloroethane 10
56-23-5------~ Carbon Tetrachloride 10
75-27-4m===-==~ Bromodichloromethane 10

78-87~5-=====~ 1,2-Dichloropropane 10
10061-01-5----cis-1,3-Dichloropropene 10
79-01-6~--===~ Trichloroethene ’ 10
'1124-48-1------ Dibromochloromethane 10
79-00-5--==~== 1,1,2-Trichloroethane 10
71-43-2--==--- Benzene 10
10061-02-6----trans-1,3-Dichloropropene 10
75-25-2«-====~ Bromoform 10
108-10-1-=--~~-~ 4-Methyl-2-pentanone 10
591-78-6-----~ 2-Hexanone : 10
127-18-4---~-~- Tetrachloroethene 10
108-88-3------ Toluene 10

79-34-5--=~-m== 1,1,2,2-Tetrachloroethane 10
108-90-7--=---~- Chlorobenzene 10
100-41-4------ Ethyl benzene 10
100-42-5-----~ Styrene 10
1330-20-7==-~--~ Total Xylenes 10
95-49-8----~-=~ o-Chlorotoluene 10

cacgagogogoadcdaaaagaaaaaaaadaaaaaaaaaaaad

A

FORM I - GC/MS VOA
AL




l @

GOLDBERG ZOINC & ASSOCIATES '
- ASP91-1 - VOLATILES 10031
l¢ ANATLYSIS DATA SHEET
| Client No.
TRIP BLANK
leab Name: Recra Environmental Contract:
~ lLab Code: RECNY Case No.: SAS No.: SDG No.:
“Matrix: (soil/water) WATER Lab Sample ID: A4270112
l Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2441.MSO
,JLevel: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
!-% Moisture: not dec. Heated Purge: Date Analyzed: 06/03/94
™GC Column: DB-624 ID: _0.53 (mm) Dilution Factor: 1.00
‘]Soil Extract Volume: (uL) Soil Aligquot Volume: (uL)
r‘
CONCENTRATION UNITS:
i‘, CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o v
~1108-41-8------ m-Chlorotoluene 10 U N
106-43-4-=~~-- p-Chlorotoluene 10 U 3

FORM I - GC/MS VOA

AL




GOLDBERG ZOINO & ASSCCIATES

ASP91-1 - VOLATILES NAE2
TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
TRIP BLANK
1Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No. :
|Matrix: (soil/water) WATER Lab Sample ID:  A4270112
| _Sample wt/vol: 5.00 (g/mL) ML Lab File ID: K2441 .MSQ
lLevel: {low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
T% Moisture: not dec. Date Analyzed: 06/03/94
GC Column: DB-624 ID:_0.53 (mm) Dilution Factor: 1.00
Soil Extract Volume: (ul) Soil Aligquot Volume: (ul)
CONCENTRATION UNITS:
lNumber TICs found: Q (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. 0
FORM IE - GC/MS VOA TIC
28




GOLDBERG ZOINC & ASSCCIATES
251-2 - SEMIVOLATILES 5GoO
ANALYSIS DATA SHEET
Client No.

! _ MW-1R
« _[ab Name: Recra Environmental Contract:
~¥ab Code: RECNY Case No.: SAS No.: SDG No.:
“¥Matrix: (soil/water) WATER Lab Sample ID: 24270106
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16296W.MSQ
_lLevel: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
<.% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
~'Concentrated Extract Volume:_1000 (ul) Date Analyzed: 06/22/94
“Jinjection Volume: 2.00 (ul) Dilution Factor: 1.00
“"GPC Cleanup: (Y/N) N pH: _7.0
I CONCENTRATION UNITS:
-% cas wo. COMPOUND (ug/L or ug/Kg) ue/L 0 ﬁé
“§l108-95-2------ Phenol 10 U
-9(111-44-4-----~ Bis(2-chloroethyl) ether 10 U
! 195-57-8------- 2-Chlorophencl 10 U
~§l541-73-1--~-~-- 1,3-Dichlorobenzene 10 o)
_§|106-46-7-----~ 1,4-Dichlorobenzene 10 U
95-50-1-~--~---~ 1,2-Dichlorobenzene 10 U
-2195-48-7-=-~~---~ 2-Methylphenol 10 U
108-60-1---~~~- Bis(2-chloroisopropyl) ether 10 U
“Pil106-44-5-----~ 4-Methylphenol 10 U
_L|621-64-7-----~ N-Nitroso-Di-n-propylamine 10 U
' 67-72-1~=-==--~ Hexachloroethane 10 U
-9/98-95-3-=-=---~ Nitrobenzene 10 U
| ]78-59-1-==-~-=--~ Isophorone 10 U
-~} 88-75~-5-~-~--~ 2-Nitrophenol 10 U
_§/105-67-9------ 2,4-Dimethylphenocl 10 U
111-91-1-----~ Bis(2-chloroethoxy) methane 10 U
-@i{120-83-2---==~ 2,4-Dichlorophenol 10 9]
1120—82—1 —————— 1,2,4-Trichlorobenzene 10 8]
-%91-20-3------- Naphthalene 10 U
. |106-47-8------ 4-Chloroaniline 10 U J
|87-68—3 ------- Hexachlorobutadiene 10 U
+#|59-50-7-~--~--- 4-Chloro-3-methylphenol 10 U
" 191457-6-====-~ 2-Methylnaphthalene 10 U
“W77-47-4------- Hexachlorocyclopentadiene 10 U
88-06-2--==~~-~ 2,4,6-Trichlorophenol 10 U
“Tl95-95-4------- 2,4,5-Trichlorophenol 25 U
91-58-7-=----~- 2-Chloronaphthalene 10 8)
88-74-4------- 2-Nitroaniline 25 8]
«®131-11-3~--~--~ Dimethyl phthalate 10 U
208-96-8------ Acenaphthylene 10 U
|606~20~2 —————— 2,6-Dinitrotoluene 10 U
JU89-09-2----~-- 3-Nitroaniline 25 U
,l FORM I - GC/MS BNA
AL




i -

AT TN T T TN ATTNCTATC
(AR INTS = ol o O CINC & ASSCCIATES

- ASPE91-2 - SEMIVOLATILES OGGG
r ANALYSIS DATA SHEET
Client No.
r MW-1R
..Lab Name: Recra Environmental Contract:
~ Lab Code: RECNY Case No.: SAS No.: SDG No. :
" Matrix: (soil/water) WATER Lab Sample ID: 24270106
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16296W.MSQ
{ Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
1 _.% Moisture: decanted: (Y/N) N Date Extracted: 06/06/%94
ﬁ ‘Concentrated Extract Volume:_1000 (uL) Date Analyzed: 06/22/94
“'Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS: Jain
CAS NO. COMPOUND (ug/L or ug/Kg) Uc/L 0 :
83-32-9--~---~- Acenaphthene 10 U
51-28-5------- 2,4-Dinitrophenol 25 U =
100-02-7--=---- 4-Nitrophenol 25 U
132-64-9--~--~ Dibenzofuran 10 U
121-14-2-~~-~~- 2,4-Dinitrotoluene 10 U
84-66-2~--=---~ Diethyl phthalate 10 U
7005-72-3-~---~ 4-Chlorodiphenylether 10 U
86-73-T~==-==~-~ Fluorene 10 U
100-01-6---~~- 4-Nitroaniline 25 U
534-52-1------ 4,6-Dinitro-2-methylphenol 25 U J
86-30-6---~~--- N-nitrosodiphenylamine 10 U
101-55-3------~ 4 -Bromophenyl phenyl ether 10 U
118-74-1----~-~ Hexachlorobenzene 10 U
87-86-5---~---- Pentachlorophencl 25 U N
85-01-8-==~--~- Phenanthrene 10 U
120-12-7-=----- Anthracene 10 U
86-74-8-~-~--~- Carbazole 10 o)
84-74-2-----~~- Di-n-butyl phthalate 2 BJ i
206-44-0~--~--- Fluoranthene 10 U
129-00-0------ Pyrene 10 U
85-68-7-----~- Butyl benzyl phthalate 10 U
91-94-1---~=-~~ 3,3'-Dichlorobenzidine 10 U
56-55-3--=-~---- Benzo (a)anthracene 10 U
1218-01-9-~---- Chrysene 10 U
1117-81-7--=---- Bis(2-ethylhexyl) phthalate 10 U
117-84-0--~~--~ Di-n-octyl phthalate 10 U
205-99-2--~---- Benzo (b) fluoranthene 10 U
207-08-9--~---- Benzo (k) fluoranthene 10 U
50-32-8~~-~~--~ Benzo (a)pyrene 10 U
193-39-5-----~ Indeno (1,2,3-cd)pyrene 10 U
53-70-3~-=-=-=~ Dibenzo(a,h)anthracene 10 U
&?1~24~2 ------ Benzo (ghi) perylene 10 U

FORM I - GC/MS BNA
AL




GOLDBERG ZOINO & ASSOCIATES GO
ASP91-2 - SEMIVOLATILES At
1 TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
MW-1R
] Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
J Matrix: (soil/water) WATER Lab Sample ID: 24270106
] Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16296W.MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
% Moisture: decanted: (Y/N) _N Date Extracted: 06/06/94
- Concentrated Extract Volume: 1000 (ul) Date Analyzed: 06/22/94
J Injection Volume: 2.00 (ul) Dilution Factor: 1.00
- GPC Cleanup: (Y/N) _N pH: 7.0
- CONCENTRATION UNITS:
_ Number TICs found: 2 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name %
_ 1. 930-68-7 2 -CYCLOHEXEN-1-ONE JN
2. OXYGENATED COMPOUND 70 d

FORM IF - GC/MS SVOA TIC
A



R |

Lab Name: Recra Environmental Contract:

GOLDBERG ZOINO & ASSOCIATES
ASP91-2 - SEMIVOLATILES
ANALYSIS DATA SHEET

Lab Code: RECNY

Matrix: (soil/water) WATER

Sample wt/vol:

Level: {(low/med) LOW

o,

% Moisture:

Concentrated Extract Volume:_ 1000 (ul)

Injection Volume: 2.00 (uL)

GPC Cleanup:

Case No.: SAS No.:

5Gi8

Client No.

MW-1RRE

|

SDG No.:

Lab Sample ID: A4270106RE

1000.0 (g/mL) ML Lab File ID: 16546W.MSQ

Date Samp/Recv:

06/01/94 06/01/3¢

decanted: (Y/N) N Date Extracted: 06/23/94

(Y/N) N pH: _7.0

Date Analyzed: 07/08/94

Dilution Factor: 1.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108-95-2------ Phenol 10 U
111-44-4------ Bis (2-chloroethyl) ether 10 U
95-57-8----~--~ 2-Chlorophenol 10 U
541-73-1----- 1,3-Dichlorobenzene 10 U
106-46-7----~ 1, 4-Dichlorcbenzene 10 U
95-50-1------ 1,2-Dichlorobenzene 10 U
95-48-7-----~ 2-Methylphenol 10 U
108-60-1----- Bis (2-chloroisopropyl) ether 10 U
106-44-5----- 4-Methylphenol 10 U
621-64-T7----- N-Nitroso-Di-n-propylamine 10 U
6§7-72-1-----~- Hexachloroethane 10 U
98-95-3-----=~ Nitrobenzene 10 U
78-59-1-----~- Isophorone 10 U
88-75-5-----~ 2-Nitrophenol 10 U
105-67-9----- 2,4-Dimethylphenol 10 U
111-91-1----- Bis (2-chloroethoxy) methane 10 U
120-83-2----- 2,4-Dichlorophenol 10 U
120-82-1----- 1,2,4-Trichlorobenzene 10 U
91-20-3------~ Naphthalene 10 U
106-47-8----~- 4-Chloroaniline 10 U
87-68-3-----~ Hexachlorobutadiene 10 U
59-50-7------ 4-Chloro-3-methylphenol 10 U
91-57-6--~---~ 2-Methylnaphthalene 10 U
77-47-4-----~ Hexachlorocyclopentadiene 10 U
88-06-2-----~- 2,4,6-Trichlorophenol 10 U
95-95-4--~--- 2,4,S—Trichlorophenol 25 U
91-58-7----~- 2-Chloronaphthalene 10 u
88-74-4------~ 2-Nitroaniline 25 U
131-11-3-----~ Dimethyl phthalate 10 U
208-96-8------ Acenaphthylene 10 U
606-20-2-----~- 2,6-Dinitrotoluene 10 U
99-09-2------- 3-Nitroaniline 25 U

FORM I - GC/MS BNA



Lo Lo Lo

}

GOLDBERG ZOINO & ASSOCIATES
ASP91-2 - SEMIVOLATILES

ANALYSIS DATA SHEET

Lab Name: Recra Environmental Contract:

~
ChJu

Client No.

MW-1RRE

Lab Code: RECNY Case No.: ____ SAS No.:
Matrix: (soil/water) WATER

Sample wt/vol: ML
Level: (low/med) LOW

% Moisture: decanted: (Y/N) N

Concentrated Extract Volume:_ 1000 (ul)
Injection Volume: 2.00 (ul)

GPC Cleanup: (Y/N) N pH: _7.0

Lab Sample ID:
1000.0 (g/mL) ML Lab File ID:
Date Samp/Recv:
Date Extracted:
Date Analyzed:

Dilution Factor:

SDG No.:

A4270106RE

16546W.MSQ

06/01/94 06/01/94

1.

06/23/94

07/08/94
00

m—————————

CONCENTRATION UNITS: V!
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q0 c
83-32-9------- Acenaphthene 10 U
51-28-5----~--- 2,4-Dinitrophenol 25 U
100-02-7----~-~ 4-Nitrophenol 25 U
132-64-9-----~ Dibenzofuran 10 U
121-14-2------~ 2,4-Dinitrotoluene 10 U
84-66-2----~--~ Diethyl phthalate 10 U
7005-72-3----- 4-Chlorodiphenylether 10 U
86-73-T---=--~ Fluorene 10 U
100-01-6------ 4-Nitroaniline 25 U
534-52-1------ 4,6-Dinitro-2-methylphenol 25 U N
86-30-6------- N-nitrosodiphenylamine 10 )
101-55-3------ 4-Bromophenyl phenyl ether 10 §)
118-74-1------ Hexachlorobenzene 10 U
87-86-5----=~-"- Pentachlorophenol 25 U
85-01-8------- Phenanthrene 10 U 1
120-12-7--=~~-~- Anthracene 10 U ;
86-74-8------- Carbazole 10 U %
84-74-2-----~-~ Di-n-butyl phthalate 10 U
206-44-0------ Fluoranthene 10 8)
129-00-0------ Pyrene 10 U N
85-68-7------~ Butyl benzyl phthalate 10 U
91-94-1------- 3,3'-Dichlorobenzidine 10 U
56-55-3------~ Benzo(a)anthracene 10 U
218-01-9------ Chrysene 10 U
117-81-7------ Bis (2-ethylhexyl) phthalate 2 J iC
117-84-0------ Di-n-octyl phthalate 10 U N
205-99-2-----~ Benzo (b) £luoranthene 10 U
207-08-9-----~ Benzo (k) fluoranthene 10 U
50-32-8------~ Benzo (a)pyrene 10 U
183-39-5---~-~-- Indeno(1,2,3-cd)pyrene 10 U
53-70-3------- Dibenzo (a,h)anthracene 10 U
191-24-2------~ Benzo (ghi)perylene 10 U

FORM I - GC/MS BNA



i

GOLDBERG ZOINO & ASSOCIATES
ASPS91-2 - SEMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

5Ga0

Client No.
MW-1RRE
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: ___ SAS No.: SDG No.:
_ Matrix: (soil/water) WATER Lab Sample ID: BA4270106RE
‘ Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16546W.MSO

T Level:

[ S

. Concentrated Extract Volume: 1000 (ul.)

_ Injection Volume:

<,

% Moisture:

<+ GPC Cleanup:

1

|

. Number TICs found:

(low/med)

(Y/N) _N_ pH: _ 7.0

LOW Date Samp/Recv:
decanted: (Y/N) _N_ Date Extracted: 06/23/94
Date Analyzed: 07/08/94
2.00 (uL) Dilution Factor: 1.00

-

CONCENTRATION UNITS:

_3 (ug/L or ug/Kg) UuG/L

06/01/94 06/01/94

CAS NO.

s

1
2.
3

930-68-7

Compound Name RT

2-CYCLOHEXEN-1-ONE
UNSATURATED HYDROCARBON
OXYGENATED COMPOUND

Est. Conc.

FORM IF - GC/MS SVOA TIC



GCLDBIRZ ZOINC & ASSOCIATES

ASPS1-2 -

Ex P apaii;

SEMIVOLATILES

ANAIYSIS DATA SHEET

| MW-18
i ..Lab Name: Recra Envircnmental Contract:
~—Lab Code: RECNY Case No.: SAS No.: SDG No. :
® Matrix: (soil/water) WATER Lab Sample ID:  A4270105
] Sample wt/vol: 850.00 (g/mL) ML Lab File ID: 16295W.MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
1, % Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
I«—Concentrated Extract Volume:_1000 (uL) Date Analyzed: 06/22/94
‘‘Injection Volume: 2.00 (ul) Dilution Factor: 1.00
] GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS:
I~ CAS NO. COMPOUND (ug/L or ug/Kg) UGe/L o W
“*l108-95-2------ Phenol 12 U
s --|111-44-4------ Bis (2-chloroethyl) ether 12 U
i 95-57-8-~----- 2-Chlorophenol 12 U
¢ -1541-73-1------ 1,3-Dichlorobenzene 12 U
106-46-T-=----~- 1,4-Dichlorobenzene 12 s)
TT195-50-1------~ 1,2-Dichlorobenzene 12 U
195-48-7--~---~-~ 2-Methylphenol 12 9)
1108-60-1-----~- Bis (2-chloroisopropyl) ether 12 U
.-+l106-44-5------ 4 -Methylphenol 12 U
621-64-T7~--=-~-~- N-Nitroso-Di-n-propylamine 12 U
“{67-72-1------~- Hexachloroethane 12 U
i198-95-3------- Nitrobenzene 12 U
78-59-1------- Isophorone 12 U
-{88-75-5~---~-~ 2-Nitrophenol 12 U
||105-67-9------ 2,4-Dimethylphenol 12 g
111-91-1------ Bis (2-chloroethoxy) methane 12 U
_|120-83-2------ 2,4-Dichlorophenol 12 U
1 120-82-1----~-- 1,2,4-Trichlorobenzene 12 U
4191-20-3------- Naphthalene 12 §)
106-47-8------ 4-Chloroaniline 12 U N
|87-68-3--~-=---~ Hexachlorobutadiene 12 U
J 59-50-7-=-~----~- 4-Chloro-3-methylphenol 12 9]
91-57-6---=---- 2-Methylnaphthalene 12 U
A 77-47-4------~ Hexachlorocyclopentadiene 12 U
J 88-06-2--=----~ 2,4,6-Trichlorophenol 12 U
95-95-4 -~~~ -~~~ 2,4,5-Trichlorophenol 29 U
91-58-7--=----- 2-Chloronaphthalene 12 U
1 88-74-4------- 2-Nitroaniline 29 U
-<40131-11-3------ Dimethyl phthalate 12 U
208-96-8-----~- Acenaphthylene 12 U
11606-20-2---~--- 2,6-Dinitrotoluene 12 8)
J|99-09-2------- 3-Nitroaniline 29 U

FORM 1

- GC/MS BNA



sCLDBERTE ZOINC & ASSCCIATES e
— ASP91-2 - SEMIVOLATILES 50a%
ANALYSIS DATA SHEET

.- Client No
T MW-15
. = Lab Name: Recra Environmental Contract:
—Lab Code: RECNY Case No.: SAS No.: SDG No.:

“ Matrix: (soil/water) WATER Lab Sample ID:  A4270105

Sample wt/vol: 850.00 (g/mL) ML Lab File ID: 16295W.MSQ

__Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

., ¥ Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
—Concentrated Extract Volume:_1000 (uL) Date Analyzed: 06/22/94

‘‘Injection Volume: 2.00 (ul) Dilution Factor: 1.00

" T@pC Cleanup: (Y/N) N pH: _7.0

! CONCENTRATION UNITS:

r— CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0 J“é';
= 83-32-9------- Acenaphthene 12 U
, —151-28-5------~- 2,4-Dinitrophenol 29 U £
| 100-02-7------ 4 -Nitrophenol 29 U
bo.1132-64-9------ Dibenzofuran 12 U
J1121-14-2------ 2,4-Dinitrotoluene 12 U
17 |84-66-2------- Diethyl phthalate 12 U
|..|7005-72-3-~--~-~ 4-Chlorodiphenylether 12 U
86-73-T-=-=--~- Fluorene 12 U
1 —|100-01-6-----~- 4-Nitroaniline 29 U
i 534-52-1------ 4,6-Dinitro-2-methylphenol 29 U 3
'"1186-30-6------- N-nitrosodiphenylamine 12 U
. 4}101-55-3--~--- 4-Bromophenyl phenyl ether 12 9]
118-74-1----~-~- Hexachlorobenzene 12 U
~|87-86-5-=-~---- Pentachlorophenol 29 U N
85-01-8----~--- Phenanthrene 12 )
~{120-12-7----~-- Anthracene 12 U
 |86-74-8----=--- Carbazole 12 U
1ea-74-2------- Di-n-butyl phthalate 2 BJ Iz
. 41206-44-0-----~- Fluoranthene 12 U N
129-00-0------ Pyrene 12 U
7185-68-7------~ Butyl benzyl phthalate 12 s)
J{91-94-1------- 3,3'-Dichlorobenzidine 12 U
56-55-3------- Benzo (a)anthracene 12 U
218-01-9-=----~ Chrysene 12 U
117-81-7--==~~ Bis (2-ethylhexyl) phthalate 12 U
“l117-84-0-----~ Di-n-octyl phthalate 12 U
205-99-2------ Benzo (b) fluoranthene 12 U
207-08-9---~-~-~ Benzo (k) fluoranthene 12 U
4|50-32-8------- Benzo (a) pyrene 12 U
193-39-5--~-~---~ Indeno (1,2, 3-cd)pyrene 12 U
1153-70-3------~ Dibenzo{a,h)anthracene 12 U
l 191-24-2------ Benzo (ghi)perylene 12 U
J FORM I - GC/MS BNA

78
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GOLDBERG ZOINO & ASSOCIATES ~r
ASP91-2 - SEMIVOLATILES JU A
TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
MW-1S
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 24270105
Sample wt/vol: 850.00 (g/mL) ML Lab File ID: 16295W.MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
% Moisture: decanted: (Y/N) _N Date Extracted: 06/06/94
Concentrated Extract Volume: _1000 (uly) Date Analyzed: 06/22/94
Injection Volume: 2.00 (ulL) Dilution Factor: 1.00
GPC Cleanup: (Y/N) _N pH: 7.0
CONCENTRATION UNITS:
Number TICs found: _10 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name Est. Conc.
1. OXYGENATED COMPOUND J
2. UNKNOWN 6.23 J
3. UNKNOWN 6.40 12 {J
4. CHLOROBENZOIC ACID ISOMER 6.75 59 J
5. UNKNOWN 7.42 11 |J
6. UNKNOWN 12.82 5 {Jd
7. SATURATED HYDROCARBON 16.57 5 1J
8. SATURATED HYDROCAREON 16.77 6 |J
S. SATURATED HYDROCARBON 16.92 4 |J
10. UNKNOWN 17.00 5 |J

FORM IF - GC/MS SVOA TIC Al
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GOLDBERG ZOINO & ASSOCIATES ~r "
ASP91-2 - SEMIVOLATILES JU LA
ANALYSIS DATA SHEET

Client No.
MW-1SRE

Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: A4270105RE

Sample wt/vol: 910.00 (g/mL) ML Lab File ID: 16545W.MSQ

Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94

Concentrated Extract Volume:_1000 (ul) Date Analyzed: 07/07/94

Injection Volume: 2.00 (uL) Dilution Factor: 1.00

GPC Cleanup: (Y/N) N pH: _7.0

: CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108-95-2------ Phenol 11 U
111-44-4------ Bis (2-chloroethyl) ether 11 U
95-57-8------- 2-Chlorophenol 11 U
541-73-1------ 1,3-Dichlorobenzene 11 U
106-46-7------ 1,4-Dichlorobenzene 11 U
95-50-1------- 1,2-Dichlorobenzene 11 U
95-48-7------- 2-Methylphenol 11 U
108-60-1------ Bis (2-chloroisopropyl) ether 11 U
106-44-5-~---- 4-Methylphenol 11 U
621-64-T7-----~ N-Nitroso-Di-n-propylamine 11 U
67-72-1~------ Hexachloroethane 11 U
98-95-3------- Nitrobenzene 11 U
78-59-1------~ Isophorone 11 U

188-75-5------- 2-Nitrophenol 11 U
105-67-9-----~- 2, 4-Dimethylphenol 11 U
111-91-1------~ Bis (2-chloroethoxy) methane 11 g
120-83-2-=~--~~- 2,4-Dichlorophenol 11 U
120-82-1-----~ 1,2,4-Trichlorobenzene 11 U
91-20-3~-----~~ Naphthalene 11 U
106-47-8------ 4-Chloroaniline 11 U
87-68-3------- Hexachlorobutadiene 11 U
59-50-7----=-~~- 4-Chloro-3-methylphenol 11 U
91-57-6--~---=-~ 2-Methylnaphthalene 11 U
77-47-4------~- Hexachlorocyclopentadiene 11 U
88-06-2------- 2,4, 6-Trichlorophenol 11 U
95-95-4-«~~----~ 2,4,5-Trichlorophenol 27 U
91-58-7------- 2-Chloronaphthalene 11 U
88-74-4------~- 2-Nitroaniline 27 U
131-11-3------ Dimethyl phthalate 11 U
208-96-8------ Acenaphthylene 11 U
606-20-2------ 2,6-Dinitrotoluene 11 )
99-09-2------- 3-Nitroaniline 27 U

FORM I - GC/MS BNA =

AL
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Lab Name: Recra

GOLDBERG ZOINO & ASSOCIATES
ASP91-2 - SEMIVOLATILES
ANALYSIS DATA SHEET

Environmental Contract:

Lab Code: RECNY

Matrix: (soil/water) WATER

Sample wt/vol:

Level: (low/med) LOW

% Moisture:

Concentrated Extract Volume:_ 1000 (ul)

Injection Volume: 2.00 (ul)

GPC Cleanup:

Case No.: SAS No.:

910.00 (g/mL) ML

Date Samp/Recv:
decanted: (Y/N) N Date Extracted: 06/23/94
Date Analyzed: 07/07/94
pilution Factor: 1.00

Y/N) N pH: _7.0

Lab Sample ID:

Lab File ID:

50ad
Client No.
MW-1SRE
SDG No.:
RA4270105RE
16545W.MSQ

06/01/94 06/01/94

CONCENTRATION UNITS: Vo
CAS NO COMPOUND (ug/L or ug/Kg) UG/L
83-32-9------- Acenaphthene 11 U
51-28-5------~- 2,4-Dinitrophenol 27 U
100-02-7-=-----~ 4-Nitrophenol 27 U |
132-64-9------ Dibenzofuran 11 |1U !
121-14-2------ 2,4-Dinitrotoluene 11 U E
84-66-2------- Diethyl phthalate 11 9] ‘
7005-72-3----- 4-Chlorodiphenylether 11 §)
86-73-7---=---~ Fluorene 11 U
100-01-6------~ 4-Nitroaniline 27 )
534-52-1------ 4,6-Dinitro—2-methylphenol 27 9]
86-30-6------- N-nitrosodiphenylamine 11 8]
101-55-3------~ 4-Bromophenyl phenyl ether 11 U
118-74-1-----~ Hexachlorobenzene 11 U
187-86-5--=----- Pentachlorophenol 27 9)
85-01-8------- Phenanthrene 11 U
120-12-7------~ Anthracene 11 U
86-74-8--~----- Carbazole 11 s)
84-74-2--=--~~ Di-n-butyl phthalate 11 U
206-44-0------ Fluoranthene 11 U
129-00-0------ Pyrene 11 U
85-68-7--=----~ Butyl benzyl phthalate 11 U
91-94-1------- 3,3'-Dichlorobenzidine 11 U
56-55-3------- Benzo (a)anthracene 11 U
218-01-9------ Chrysene 11 U
117-81-7------ Bis (2-ethylhexyl) phthalate 3 J
117-84-0------ Di-n-octyl phthalate 11 )
205-99-2------ Benzo (b) fluoranthene 11 Iy
207-08-9------ Benzo (k) fluoranthene 11
50-32-8------- Benzo (a)pyrene 11
193-39-5------ Indeno (1,2,3-cd)pyrene 11
53-70-3------~ Dibenzo{a,h)anthracene 11
191-24-2------ Benzo (ghi)perylene 11

FORM I - GC/MS BNA
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GOLDBERG ZCINO & ASSOCIATES

b ASP91-2 - SEMIVOLATILES
' TENTATIVELY IDENTIFIED COMPQUNDS
— Client No.
T - MW-1SRE
Lab Name: Recra Environmental Contract:
. « Lab Code: RECNY Case No.: SAS No.: SDG No.:
_ Matrix: (soil/water) WATER Lab Sample ID: D4270105RE
-® gample wt/vol: 910.00 (g/mL) ML Lab File ID: 16545W.MSO
T Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
—-
% Moisture: decanted: (Y/N) _N Date Extracted: 06/23/94
» Concentrated Extract Volume: _1000 (ul) Date Analyzed: 07/07/94
. Injection Volume: 2.00 (ul) Dilution Factor: 1.00
-« GPC Cleanup: (Y/N) _N pH: 7.0
- CONCENTRATION UNITS:
_. Number TICs found: _12 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q
N 4
_ 1. CYCLOHEXEN-1-OL ISOMER 3.42 5 |J
2. 930-68-7 2 -CYCLOHEXEN-1-ONE 3.90 4 |JN
i 3. UNSATURATED HYDROCARBON 4.85 8 |J
4. UNKNOWN 7.07 160 |J
- 5. UNKNOWN 7.22 8 |J
6. UNKNOWN 8.17 10 |J
7. OXYGENATED COMPOUND 8.33 13 |J
8. UNKNOWN 8.53 9 |J
9. UNKNOWN ACID 12.38 6 |J
- 10. UNKNOWN ALCOHOL 13.80 62 |J
J 11. SATURATED HYDROCARBON 17.53 4 |J
12. SATURATED HYDROCARBON 17.88 4 IJ
el
e
FORM IF - GC/MS SVOA TIC A(;




GOLDBERG ZOINC & ASSCCIATES

4

~
U

l' ASP91-2 - SEMIVOLATILES
- ANALYSIS DATA SHEET
Client No.
. MW -8R
Lab Name: Recra Environmental Contract:
B!
| Lab Code: RECNY Case No.: SAS No.: SDG No.:
\Matrix: (soil/water) WATER Lab Sample ID:  A4270107
| _Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16299W.MSQ
-iLevél: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
l .
7% Moisture: decanted: (Y/N) N Date Extracted: 06/06/394
J
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 06/22/94
) Injection Volume: 2.00 (ul) Dilution Factor: 1.00
, _ GPC Cleanup: (Y/N) N pH: _7.0
~ CONCENTRATION UNITS: Vaiu
‘ CAS NO. COMPOUND (ug/L or ug/Kg) UG/L <
}1108-95-2--~---- Phenol 10 U
111-44-4------ Bis (2-chlorcethyl) ether 10 U
. = 195-57-8-----~-- 2-Chlorophenol 10 U
541-73-1-----~ 1,3-Dichlorobenzene 10 U
- 1106-46-7-~---~- 1,4-Dichlorobenzene 10 U
- 95-50-1------~- 1,2-Dichlorobenzene 10 U
95-48-7~-----~- 2-Methylphenol 10 g
J 1108-60-1------ Bis (2-chloroisopropyl) ether 10 U
106-44-5------ 4-Methylphenol 10 U
- {|621-64-7--~---- N-Nitroso-Di-n-propylamine 10 §)
| |67-72-1-----~~ Hexachloroethane 10 U
98-95-3----~-=~- Nitrobenzene 10 9]
_ 178-59-1----=-~-~ Isophorone 10 U
88-75-5-~-=--~- 2-Nitrophenol 10 U
- 1105-67-9------ 2,4-Dimethylphenol 10 9]
111-91-1~=-=-=-~-- Bis (2-chloroethoxy) methane 10 U
1 {120-83-2--~--~ 2,4-Dichlorophenol 10 U
J {120-82-1-----~ 1,2,4-Trichlorobenzene 10 U
91-20-3---=---~- Naphthalene 1 J i
-~ l106-47-8-----~ 4-Chloroaniline 10 U =
_ 87-68-3------- Hexachlorobutadiene 10 U
59-50-7~=---=-~= 4-Chloro-3-methylphenol 14
91-57-6~=~--=-~-~ 2-Methylnaphthalene 10 o)
77-47-4----~-~~ Hexachlorocyclopentadiene 10 U
- 188-06-2------~- 2,4,6-Trichlorophenol 10 U
95-95-4-~-~=~-~ 2,4,S-Trichlorophenol 25 U
91-58-T7-~-~---~ 2-Chloronaphthalene 10 g
J [88-74-4------- 2-Nitroaniline 25 U
131-11-3------ Dimethyl phthalate 10 u
208-96-8------ Acenaphthylene 10 U
606-20-2-~-=-~-~-~- 2,6-Dinitrotoluene 10 U
- 199-09-2------- 3-Nitroaniline 25 U
- FORM I - GC/MS BNA

Ac



GOLDBEZRG ZOINO & ASSOCIATES
ASPS91-2 - SEMIVOLATILES
ANALYSIS DATA SHEET

Client No.

|

Date Samp/Recv: 06/01/94 06/01/94

- MW-8R
Lab Name: Recra Environmental Contract:
b Lab Code: RECNY Case No.: _______ SAS No.: SDG No.
] Matrix: (soil/water) WATER Lab Sample ID: 24270107
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16299W.MSO
] Level: (low/med) LOW
% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94

Concentrated Extract Volume: 1000 (ul)

Date Analyzed: 06/22/94

. J L 4 e_

Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) Ue/L 4l
83-32-9------- Acenaphthene 10 U
51-28-5~-=-=--~-= 2,4-Dinitrophenol 25 U
100-02-7-----~ 4-Nitrophenol 25 U B
132-64-9------ Dibenzofuran 10 U
121-14-2------ 2,4-Dinitrotoluene 10 U
84-66-2~-=-~--~-~ Diethyl phthalate 10 U
7005-72-3-~--- 4-Chlorodiphenylether 10 U
86-73~-T-=-==--~- Fluorene 10 U
100-01-6------ 4-Nitroaniline 25 u
534-52-1-----~- 4,6—Dinitro~2—methylphenol 25 U N
86-30-6-~=~--~- N-nitrosodiphenylamine 10 U
101-55-3---~--~ 4 -Bromophenyl phenyl ether 10 U
118-74-1-----~- Hexachlorobenzene 10 U
87-86-5------- Pentachlorophenol 25 8] 5
85-01-8--~----~- Phenanthrene 10 U
120-12-7-=-=--~ Anthracene 10 U
86-74-8~-=-=--~-=~ Carbazole 10 U
84-74-2----~-~- Di-n-butyl phthalate 10 U
206-44-0-~----- Fluoranthene 10 U
129-00-0---~-- Pyrene 10 U
85-68-7-~-=-=~~- Butyl benzyl phthalate 10 9)
91-94-1-~----~-~ 3,3'-Dichlorobenzidine 10 U
56-55-3-=-~-== Benzo (a)anthracene 10 U
218-01-9-~---~~ Chrysene 10 U
117-81-7------ Bis (2-ethylhexyl) phthalate 10 9]
117-84-0----~~ Di-n-octyl phthalate 10 I8)
205-99-2------ Benzo (b) fluoranthene 10 U
207-08-9------ Benzo (k) fluoranthene 10 U
50-32-8------- Benzo (a) pyrene 10 U
193-39-5------ Indeno (1, 2,3-cd)pyrene 10 19}
53-70-3-=-==--- Dibenzo(a,h)anthracene 10 U
191-24-2------ Benzo (ghi) perylene 10 U
FORM I - GC/MS BNA
/ Au.
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Lab Name: Recra

Lab Code: RECNY

Matrix: (soil/wa

Sample wt/vol:

Level:

GOLDBERG ZOINO & ASSOCIATES P(}f
ASP91-2 - SEMIVOLATILES Rt
TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
MW-8R
Environmental Contract:
Case No.: SAS No.: SDG No.:

[P

ter) WATER

1000.0 (g/mL) ML

(low/med) LOW

% Moisture:

decanted: (Y/N) _N

Concentrated Extract Volume: _1000 (uli)

Lab Sample ID: 24270107

Lab File ID:

Date Samp/Recv:

16299W.MSQ

Date Extracted: 06/06/94

Date Analyzed: 06/22/94

06/01/94 06/01/94

Injection Volume: 2.00 (ulL) Dilution Factor: 1.00
GPC Cleanup: (Y/N) _N pH: 7.0
CONCENTRATION UNITS:
Number TICs found: 3 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q

1. CHLOROMETHYLBENZENE ISOMER 3.60 1000 |dJ
2. 17849-38-6 2 - CHLORO - BENZENEMETHANOL 5.45 13 |JN
3. OXYGENATED COMPOUND 5.80 25 |J

FORM IF - GC/MS SVOA TIC




-] GOLDBERG ZOINO & ASSOCI:

ATES Goﬁo
ASP91-2 - SEMIVOLATILES ~
ANALYSIS DATA SHEET
’] Client No.
MW-8RRE
Lab Name: Recra Environmental Contract:

"~ Lab Code: RECNY  Case No.: SAS No.: SDG No.:

] Matrix: (soil/water) WATER Lab Sample ID: A4270107RE
Sample wt/vol: 940.00 (g/mL) ML Lab File ID: 1654 7W.MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
Concentrated Extract Volume:_1000 (uL) Date Analyzed: 07/08/94

] Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0

] CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) UG/L Q

] 108-95-2------ Phenol 11 U

111-44-4------ Bis (2-chloroethyl) ether 11 U
95-57-8~------- 2-Chlorophenol 11 8]
j 541-73-1------ 1,3-Dichlorobenzene 11 U
106-46-7------ 1,4-Dichlorobenzene 11 ¢]
95-50-1------- 1,2-Dichlorobenzene 11 U
95-48-7------~ 2-Methylphenol 11 U
] 108-60-1------ Bis (2-chloroisopropyl) ether 11 U
106-44-5------ 4-Methylphenol 11 U
621-64-7------ N-Nitroso-Di-n-propylamine 11 U
] 67-72-1------- Hexachloroethane : 11 U
98-95-3------- Nitrobenzene 11 U
78-59-1------- Isophorone 11 U
] 88-75-5------- 2-Nitrophenol 11 U
105-67-9------ 2,4-Dimethylphenol 11 U
111-91-1------ Bis (2-chloroethoxy) methane 11 U
120-83-2------ 2,4-Dichlorophenol 11 U
] 120-82-1------ 1,2,4-Trichlorobenzene 11 U
91-20-3------- Naphthalene 11 4]
106-47-8------ 4-Chloroaniline 11 U
] 87-68-3------- Hexachlorobutadiene 11 3)
59-50-7-------~ 4-Chloro-3-methylphenol 11 )
91-57-6------- 2-Methylnaphthalene 11 U
N |77-47-4------- Hexachlorocyclopentadiene 11 U
88-06-2------- 2,4,6-Trichlorophenol 11 U
§5-95-4------- 2,4,5-Trichlorophenol 26 U
-~ |91-58-7-----~--~ 2-Chloronaphthalene 11 U
J 88-74-4--~----- 2-Nitrocaniline 26 U
131-11-3------ Dimethyl phthalate 11 U
_ 1208-96-8------ Acenaphthylene 11 U
J 606-20-2------ 2,6-Dinitrotoluene 11 U
99-09-2------- 3-Nitroaniline 26 U
J FORM I - GC/MS BNA -

- Al



« Lab Name: Recra Environmental Contract:

COLDBERG ZOINC & ASSOCIATES
ASP91-2 - SEMIVOLATILES
ANALYSIS DATA SHEET

Client No.

MW-8RRE

Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER

Sample wt/vol: 940.00 (g/mL) ML
‘ Level: (low/med) LOW
% Moisture: decanted: (Y/N) N

et | WU} | I | S L——__’ S )

| —— e

| V——)

Concentrated Extract Volume: 1000 (ul)
Injection Volume: 2.00 (ul)

GPC Cleanup: (Y/N) N pH: _7.0

= P

Lab Sample ID:  A4270107RE

Lab File ID: 16547W.MSQ

Date Samp/Recv: 06/01/94 06/01/9¢

Date Extracted: 06/23/94

Date Analyzed: 07/08/94

Dilution Factor:

1.

00

CONCENTRATION UNITS: Vali
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
83-32-9------- Acenaphthene 11 U
51-28-5------~- 2,4-Dinitrophenol 26 U
100-02-7----~-- 4 -Nitrophenol 26 U
132-64-9------ Dibenzofuran i1 U
121-14-2------ 2,4-Dinitrotoluene 11 U
84-66-2------- Diethyl phthalate 11 U
7005-72-3---~- 4-Chlorodiphenylether 11 U
86-73-T----=-~~ Fluorene 11 U
100-01-6------ 4-Nitroaniline 26 u
§34-52-1------ 4,6-Dinitro-2-methylphenol 26 U N
86-30-6------- N-nitrosodiphenylamine 11 9]
101-55-3------ 4-Bromophenyl phenyl ether 11 u
118-74-1------ Hexachlorobenzene 11 U
87-86-5------- Pentachlorophenol 26 U
85-01-8------~ Phenanthrene 11 U
120-12-7---=-~-~ Anthracene 11 U
86-74-8------- Carbazole 11 U
84-74-2------- Di-n-butyl phthalate 11 U
206-44-0---~--~-- Fluoranthene 11 U
129-00-0------ Pyrene 11 U J
85-68-7-----~-- Butyl benzyl phthalate 11 U
91-94-1-----=-~ 3,3"'-Dichlorobenzidine 11 U
56-55-3----~--- Benzo(a)anthracene 11 U
218-01-9----~-- Chrysene 11 u
117-81-7-----~- Bis (2-ethylhexyl) phthalate 11 U -
117-84-0----~~ Di-n-octyl phthalate 11 U =
205-99-2------ Benzo (b) fluoranthene 11 U
207-08-9------ Benzo (k) fluoranthene 11 U
50-32-8------- Benzo (a)pyrene 11 U
193-39-5------ Indeno(1,2,3-cd)pyrene 11 U
53-70-3------~ Dibenzo (a,h)anthracene 11 U
191-24-2------ Benzo (ghi)perylene 11 U

FORM I - GC/MS BNA



- GOLDBERG ZOINO & ASSOCIATES ~r "2
. ASP91-2 - SEMIVOLATILES it
TENTATIVELY IDENTIFIED COMPOUNDS
. Client No.
- MW- 8RRE
Lab Name: Recra Environmental Contract:
. Lab Code: RECNY Case No.: SAS No.: SDG No.:
< Matrix: (soil/water) WATER Lab Sample ID: A4270107RE
Sample wt/vol: 940.00 (g/mL) ML Lab File ID: 16547W.MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
J % Moisture: decanted: (Y/N) _N Date Extracted: 06/23/94
Concentrated Extract Volume: _1000 (ulL) Date Analyzed: 07/08/94
] Injection Volume: 2.00 (ul) Dilution Factor: 1.00
] GPC Cleanup: (Y/N) _N pH: 7.0
CONCENTRATION UNITS:
Number TICs found: 3 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q
1. 930-68-7 2-CYCLOHEXEN-1-ONE 3.90 5 |dN
2. 17849-38-5% 2 - CHLORO - BENZENEMETHANOL 6.20 54 |JN
3. OXYGENATED COMPOUND 6.55 10 |J

]
]
]
]
1
]
]
]
]

]

FORM IF - GC/MS SVOA TIC
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COLDBERG ZOINO & ASSOCIATES

~eD
ASPS1-2 - SEMIVOLATILES 0023
) ANALYSIS DATA SHEET
] Client No.
- MW-9R i
:]Lab Name: Recra Environmental Contract: 1
Lab Code: RECNY Case No.: SAS No.: SDG No.:
]lﬁatrix: (soil/water) WATER Lab Sample ID: 24270108
~]Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16300W.MSQ
Level: (low/med) Low Date Samp/Recv: 06/01/94 06/01/94
% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 0e/22/94
Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Va

] 108-95-2-~-~--- Phenol 10 g
111-44-4------ Bis (2-chloroethyl) ether 10 U
95-57-8--~----- 2-Chlorophenol 10 U

] 541-73-1------ 1,3-Dichlorobenzene 10 U
106~46-7-----~ 1,4-Dichlorobenzene 10 U
95-50-1--~-~-~ 1,2-Dichlorobenzene 10 U

] 95-48-T7------- 2-Methylphenol 10 U
108-60-1------ Bis (2-chloroisopropyl) ether 10 U
106-44-5-----~ 4-Methylphenol 10 U

] 621-64-T7--=---~ N-Nitroso-Di-n-propylamine 10 U
67-72-1-=-----~ Hexachloroethane 10 u
98-95-3---~-=-~-- Nitrobenzene 10 U
78-59-1----=-~- Isophorone 10 8]

] 88-75-5-===-~--~ 2-Nitrophenol 10 U
105-67-9-=----- 2,4-Dimethylphenol 10 9]
111-91-1----=-~- Bis (2-chloroethoxy) methane 10 U

] 120-83-2------ 2,4-Dichlorophenol 10 U
120-82-1------ 1,2,4-Trichlorobenzene 10 U
91-20-3----=--~ Naphthalene 4 J
106-47-8--~---~ 4-Chloroaniline 10 U -

] 87-68-3------- Hexachlorobutadiene 10 U
59-50-T===--~-- 4-Chloro-3-methylphenol ) J

-, 191-57-6--=-~=~-- 2-Methylnaphthalene 10 U

L 177-47-4------~ Hexachlorocyclopentadiene 10 U

= |88-06-2------- 2,4,6-Trichlorophenol 10 U

~ 195-95-4------~- 2,4,5—Trichlor0phenol 25 |9

I 191-58-7------~ 2-Chloronaphthalene 10 U

J 88-74-4------~ 2-Nitroaniline 25 U
131-11-3---~-- Dimethyl phthalate 10 U

-1 1208-96-8-----~- Acenaphthylene 10 U

] |606-20-2------ 2,6-Dinitrotoluene 10 U
99-09-2--=-~--- 3-Nitroaniline 25 8]

FORM I - GC/MS BNA



ASPS1-2 -
ANALYSIS DATA SHEET

GOLDBERG ZOINC & ASSOCIATES

SEMIVOLATILES

Client No.

FORM 1

- GC/MS BNA

.. MW-9R
Lab Name: Recra Environmental Contract: j
Lab Code: RECNY Case No.: SAS No.: SDG No.:
_Matrix: (soil/water) WATER Lab Sample ID: 24270108
| .sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16300W.MSOQ
- Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
| © % Moisture: decanted: (Y/N) N Date Extracted: 06/06/394
| Concentrated Extract Volume: 1000 (ul) Date Analyzed: 06/22/94
}Injection Volume: 2.00 (ul) Dilution Factor: 1.00
| . GPC Cleanup: (Y/N) N  PpH: 7.0
J CONCENTRATION UNITS:
, _ CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q W
4 183-32-9------- Acenaphthene 10 U
51-28-5-=-~-~---~ 2,4-Dinitrophenol 25 U
t - 1100-02-7------~ 4-Nitrophenol 25 [8)
132-64-9-~---~- Dibenzofuran 10 U
- 1121-14-2------ 2,4-Dinitrotoluene 10 U
_ |84-66-2------- Diethyl phthalate 1 J
7005-72-3----- 4-Chlorodiphenylether 10 U
J 186-73-7T-~-~--~~-~- Flucrene 10 U
100-01-6------ 4-Nitroaniline 25 U
¢ 7 1534-52-1------ 4,6—Dinitro—2—methylphenol 25 U J
| |86-30-6------- N-nitrosodiphenylamine 10 U -
101-55-3---~-~ 4 -Bromophenyl phenyl ether 10 U
- 1118-74-1----~-~- Hexachlorobenzene 10 9)
87-86-5-~--=--~- Pentachlorophenol 25 U
+— |85-01-8----=--~ Phenanthrene 10 U
120-12-7-=---~ Anthracene 10 U
] 86-74-8------~ Carbazole 0.4 |J
84-74-2----~-~= Di-n-butyl phthalate 2 BJ i
206-44-0-=~~--~ Fluoranthene 10 U
129-00-0-----~- Pyrene 10 U
] 85-68-T~-~--~=-~- Butyl benzyl phthalate 10 U
91-94-1-=-=-=-~-~ 3,3'-Dichlorobenzidine 10 U
_ 1|56-55-3------~- Benzo(a)anthracene 10 U
J 218-01-9m-==-- Chrysene 10 U
117-81-7-----~- Bis (2-ethylhexyl) phthalate 10 U
117-84-0-----~- Di-n-octyl phthalate 10 9)
1 1205-99-2------ Benzo (b) fluoranthene 10 U
4 |207-08-9------ Benzo (k) fluoranthene 10 U
50-32-8------~ Benzo (a)pyrene 10 U
-+ 1193-39-5------ Indeno(1l,2,3-cd)pyrene 10 U
L |53-70-3------- Dibenzo(a,h)anthracene 10 U
191-24-2--~=~-- Benzo (ghi)perylene 10 U
|
-l

A




~e S
— GOLDBERG ZOINO & ASSOCIATES Sdndand
l ASP91-2 - SEMIVOLATILES

: TENTATIVELY IDENTIFIED COMPOUNDS

N Client No.
[ . MW-9R
lLab Name: Recra Environmental Contract:
l Lab Code: RECNY Case No.: SAS No.: SDG No.:
_lMatrix: (soil/water) WATER Lab Sample ID: 24270108
!JSample wt /vol: 1000.0 (g/mL) ML Lab File ID: 16300W.MSO
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
l
_“}% Moisture: decanted: (Y/N) _N Date Extracted: 06/06/94
. Concentrated Extract Volume: 1000 (ulL) Date Analyzed: 06/22/94
i
J Injection Volume: 2.00 (ul) Dilution Factor: 1.00
| ]GPC Cleanup: (Y/N) _N pPH: 7.0
-~ CONCENTRATION UNITS:
Number TICs found: 3 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. 0
e —

1. CYCLOHEXEN-1-0OL ISOMER 2.70 11 |J

2. CHLOROMETHYLBENZENE ISOMER 3.67 2000 J

3. UNKNOWN 4.10 21 |J

]
]
]
]
.

| —

- FORM IF - GC/MS SVOA TIC AL



GOLDBERG ZOINC & ASSOCIATES

[ S

ASP91-2 - SEMIVOLATILES ~
L ANALYSIS DATA SHEET Rdedad
.] Client No.
MW-9RRE ‘
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:

] Matrix: (soil/water) WATER Lab Sample ID: A4270108RE
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16548W.MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/924
% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 07/08/94

] Injection Volume: 2.00 (ul) Dilution Factor: 1.00

GPC Cleanup: (Y/N) N pH: _7.0

= RO S~

CONCENTRATION UNITS:

_ CAS NO. COMPOUND (ug/L or ug/Xg) UG/L Q
] 108-95-2------ Phenol 10 U
111-44-4------ Bis (2-chloroethyl) ether 10 U
_ 95-57-8-------~ 2-Chlorophenol 10 U
] 541-73-1------ 1,3-Dichlorobenzene 10 U
106-46-7------ 1,4-Dichlorobenzene 10 U
95-50-1------~ 1,2-Dichlorobenzene 10 U
' 95-48-7------- 2-Methylphenol 0.9 J
] 108-60-1------ Bis (2-chloroisopropyl) ether 10 U
106-44-5-----~ 4 -Methylphenol 10 U
: 621-64-7------ N-Nitroso-Di-n-propylamine 10 U
] 67-72-1------- Hexachloroethane 10 U
98-95-3------- Nitrobenzene 10 U
78-5%-1-----~~ Isophorone 10 U
] 88-75-5------- 2-Nitrophenol 10 U
105-67-9-~---- 2,4-Dimethylphenol 10 U
111-91-1-----~- Bis (2-chloroethoxy) methane 10 U
120-83-2------ 2,4-Dichlorophenol 10 U
] 120-82-1------ 1,2,4-Trichlorobenzene 10 U
91-20-3------~ Naphthalene 2 J
106-47-8------ 4-Chloroaniline 10 8]
] 87-68-3------- Hexachlorobutadiene 10 9)
59-50-7------~ 4-Chloro-3-methylphenol 6 J
91-57-6----~--~ 2-Methylnaphthalene 10 U
N O 177-47-4------- Hexachlorocyclopentadiene 10 U
o |88-06-2------- 2,4,6-Trichlorophenol 10 U
95-95-4------- 2,4,5-Trichlorophenol 25 U
- 91-58-7------- 2-Chloronaphthalene 10 U
88-74-4------- 2-Nitroaniline 25 )
< |131-11-3------ Dimethyl phthalate 10 U
208-96-8------ Acenaphthylene 10 U
606-20-2------ 2,6-Dinitrotoluene 10 U
- |99-09-2------- 3-Nitroaniline 25 9)
y FORM I - GC/MS BNA =




€ d

GCOLDBERG ZOINC &% ASSOCIATES e
ASP91-2 - SEMIVOLATILES G0
ANALYSIS DATA SHEET
Client No.
MW-9RRE
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270108RE
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16548W.MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
Concentrated Extract Volume:_ 1000 (ul) Date Analyzed: 07/08/94
Injection Volume: 2.00 (uL) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS: Vel
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q .
83-32-9------- Acenaphthene 10 U
51-28-5------- 2,4-Dinitrophenol 25 U
100-02-7------ 4-Nitrophenol 25 U
132-64-9------ Dibenzofuran 10 U
121-14-2------ 2,4-Dinitrotoluene 10 U
84-66-2------- Diethyl phthalate 10 U
7005-72-3----- 4-Chlorodiphenylether 10 U
86-73-7------- Fluorene 10 U
100-01-6------ 4-Nitroaniline 25 U
534-52-1------ 4,6-Dinitro-2-methylphenol 25 U :
86-30-6------- N-nitrosodiphenylamine 10 U
101-55-3-----~ 4-Bromophenyl phenyl ether 10 U
118-74-1-----~ Hexachlorobenzene 10 o)
87-86-5------- Pentachlorophenol 25 U
85-01-8------~- Phenanthrene 10 U
120-12-7----~- Anthracene 10 U
86-74-8---~---- Carbazole 10 u
84-74-2------- Di-n-butyl phthalate 10 U
206-44-0------ Fluoranthene 10 U
129-00-0------ Pyrene 10 U R
85-68-7------~ Butyl benzyl phthalate 10 8]
91-94-1------- 3,3'-Dichlorobenzidine 10 U
56-55-3------- Benzo(a)anthracene 10 U
218-01-9------~ Chrysene 10 U
117-81-7------ Big (2-ethylhexyl) phthalate 10 U
117-84-0------ Di-n-octyl phthalate 10 U J
205-99-2------ Benzo (b) fluoranthene 10 u
207-08-9------ Benzo (k) fluoranthene 10 U
50-32-8------~ Benzo (a)pyrene 10 U
193-39-5------ Indeno(1,2,3-cd)pyrene 10 U
53-70-3------- Dibenzo(a,h)anthracene 10 U
191-24-2-----~ Benzo (ghi)perylene 10 U
FORM I - GC/MS BNA -

Acc




] Lab Name: Recra

J Matrix: (soil/water) WATER

i
P

G

]
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[ —

Lab Code: RECNY

COLDBERG ZOINO & ASSOCIATES e
ASP91-2 - SEMIVOLATILES JUne
TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
MW-9RRE
Environmental Contract:
Case No.: SAS No.: SDG No.:

Lab Sample ID: A4270108RE

Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16548W.MSQ
Level: (lLow/med) LOW Date Samp/Recv: 06/01/94 06/01/9¢
% Moisture: decanted: (Y/N) _N Date Extracted: 06/23/94
Concentrated Extract Volume: _1000 (ul) Date Analyzed: 07/08/94
Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) _N pH: 7.0
CONCENTRATION UNITS:
Number TICs found: 3 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc.

1. CHLOROMETHYLBENZENE ISOMER

2. UNKNOWN .

3. 17849-38-6 2 - CHLORO - BENZENEMETHANOL 6.20 19 [JN

’

FORM IF - GC/MS SVOA TIC
- ‘AK



i GOLDBERG ZOINO & ASSOCIATES

Y

ASP91-2 - SEMIVOLATILES

! ANALYSIS DATA SHEET

{

jLab Name: Recra Environmental Contract:
Case No.:

qiLab Code: RECNY
“Matrix: (soil/water) WATER

}Sample wt/vol: 1000.0 (g/mL) ML

Level: (Low/med) LOW

decanted: (Y/N) N

J % Moisture:

Concentrated Extract Volume: 1000 (ul)

SAS No.:

J\sne
Client No.
MW - 9RD AJ
SDG No.:
Lab Sample ID: A42701089
Lab File 1ID: 16305W.MSQ

Date Samp/Recv: 06/01/94 06/01/94

Date Extracted: 06/06/94
Date Analyzed: 06/22/94

Dilution Factor: 1.00

Injection Volume: 2.00 (ul)
| GPC cleanup: (Y/N) N pH: _7.0
J
CONCENTRATION UNITS: fel
; CAS NO. COMPOUND (ug/L or ug/Kg) uG/L Q0 ¢
© 1108-95-2------ Phenol 10 U g
111-44-4------ Bis(2—chloroethyl) ether 10 U =
. 195-57-8----""" 2-Chlorophenol 10 U £
Y |s41-73-1----""~ 1,3-Dichlorobenzene 10 U o
106-46-7---~-~~ 1,4-Dichlorobenzene 10 U |
95-50-1------- 1,2—Dichlorobenzene 10 U &
_ |95-48-7-----"" 2-Methylphenol 10 U X
108-60-1--~--~ Bis(z—chloroisopropyl) ether 10 U =
106-44-5------ 4-Methylphenol 10 U i3
621-64-T=-=~=~~ N—Nitroso-Di-n—propylamine 10 U =
67-72-1------- Hexachloroethane 10 U |
98-95-3------" Nitrobenzene 10 U |
78-59-1------~ Isophorone 10 U =
g8-75-5------- 2-Nitrophenol 10 U 13
105-67-9------ 2,4-Dimethylphenol 10 U X
111-91-1------ Bis(z—chloroethoxy) methane 10 U <
120-83-2-----~ 2, 4-Dichlorophenol 10 U 3
120-82-1------~ 1,2,4-Trichlorobenzene 10 U <
91-20-3~---~---- Naphthalene 10 U :
106-47-8------ 4-Chloroaniline 10 U {
87-68-3-----"~ Hexachlorobutadiene 10 U =
§59-50-7--~-=~-~~ 4-Chloro-3—methylphenol 10 U X
91-57-6-~----""~ 2-Methylnaphthalene 10 u I
77-4T~4-=m=="" Hexachlorocyclopentadiene 10 8] 3
88-06-2-----"~ 2,4,6-Trichlorophenol 10 U g
95-95-4----~-~ 2,4,5-Trichlorcphenol 25 U L
91-58-T--=---- 2—Chloronaphthalene 10 U
88-74-4--~----"~ 2-Nitroaniline 25 U
131-11-3------ Dimethyl phthalate 10 U
208-96-8----"" Acenaphthylene 10 8)
606-20-2-~--~-- 2,6—Dinitrotoluene 10 9]
99-09-2------- 3-Nitroaniline 25 8} =

- FORM I - GC/MS BNA

Al




GOLDBERG ZOINO & ASSOCIATES &30
ASP91-2 - SEMIVOLATILES S b

ANALYSIS DATA SHEET
Client No.
—
| MW-9RD
Lab Name: Recrad Environmental Contract: L—f
Lab Code: RECNY Cage No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270109
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16305W.MSQ
Level (low/med) LOW Date Samp/Recv: 06/01/94 06/01/9¢
¥ Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
Concentrated Extract Volume:_1000 (ul) Date Analyzed: 06/22/94

Injection Volume: 2.00 (ul) Dilution Factor: 1.00

gpC Cleanup: (Y/N) N pH: _7.0

CONCENTRATION UNITS: val
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
83-32-9~------- Acenaphthene 10 8] N
51-28-5------- 2, 4-Dinitrophenol 25 U i
100-02-7-----~- 4 -Nitrophenol 25 U £
132-64-9------ Dibenzofuran 10 U N
121-14-2-----~ 2,4-Dinitrotoluene 10 U ;
84-66-2-=---"" Diethyl phthalate 10 U
7005-72-3-~--~-- 4-Chlorodiphenylether 10 U
86-73-7------- Fluorene 10 U
100-01-6------ 4-Nitroaniline 25 U P
534-52-1------ 4,6—Dinitro-2-methylphenol 25 u K
86-30-6------- N—ni:rosodiphenylamine 10 U g
101-55-3------ 4 -Bromophenyl phenyl ether 10 U \
118-74-1-----~- Hexachlorobenzene 10 U R
87-86-5------- pentachlorophenol 25 U K
8§5-01-8---~---~ Phenanthrene 10 U
120-12-7-=----~ Anthracene 10 4]
86-74-8-~---~-~ Carbazole 10 U
84-74-2------- Di-n-butyl phthalate 2 BJ
206-44-0-----~ Fluoranthene 10 U
129-00-0-----~ Pyrene 10 U
85-68-7----=-< Butyl benzyl phthalate 10 U
91-94-1------- 3,3'—Dichlorobenzidine 10 U
56-55-3------" Benzo (a) anthracene 10 U
218-01-9------ Chrysene 10 U
117-81-7------ Bis (2-ethylhexyl) phthalate 10 U
117-84-0------ pDi-n-octyl phthalate 10 U
205-99-2------ Benzo (b) fluoranthene 10 U
207-08-9------ Benzo (k) fluoranthene 10 U
50-32-8-----~- Benzo (a) pyrene 10 U
193-39-5------ Indeno(1,2,3-cd)pyrene 10 U
53-70-3------~ Dibenzo {(a, h)anthracene 10 U
191-24-2------ Benzo (ghi)perylene 10 U =

B FORM I - GC/MS BNA
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Lab Name:
Lab Code: RECNY

Matrix:

GOLDBERG ZCINO & ASSOCIATES
ASP91-2 - SEMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

Recra Environmental Contract:

Sample wt/vol:

Level:

o,

Case No.: SAS No.:

(soil/water) WATER

1000.0 (g/mL) ML

(low/med) LOW

% Moisture:

decanted: (Y/N) _N

Concentrated Extract Volume: 1000 (ulL)

Injection Volume: 2.00 (ul)

GPC Cleanup:

PR LN

(Y/N) _N pH: __7.0

Number TICs found: 8

E———

5031

Client No.

MW-9RD

SDG No.:

Lab Sample ID: 24270109

Lab File ID: 16305W.MSQ

Date Samp/Recv: 06/01/94 06/01/94

Date Extracted: 06/06/94

Date Analyzed: 06/22/94

Dilution Factor: 1.00

CONCENTRATION UNITS:
(ug/L or ug/Kg) UG/L

CAS NO.

Compound Name

930-68-7

UNKNOWN ALCOHOL

2 -CHLOROHEXEN- 1-ONE
UNKNOWN

UNKNOWN

UNKNOWN

UNKNOWN

OXYGENATED COMPOUND
UNKNOWN

RT

wonoy

2.90
3.27
3.47
.72
.53
.25
.75
.68

Est. Conc.

10

200
4
21
18
10
52

2000
2

Qauauaagya

FORM IF - GC/MS SVOA TIC

AL
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GOLDRERG ZOINO & ASSOCIATES 0Goe
ASP91-2 - SEMIVOLATILES
ANALYSIS DATA SHEET

Client No.
. MW-9RDRE
; Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
{ Matrix: (soil/water) WATER Lab Sample ID: A4270109RE
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16549W.MSO
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
Concentrated Extract Volume:_1000 (ul) Date Analyzed: 07/08/94
Injection Volume: 2.00 {(ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS: '/
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108-95-2------ Phenol 10 U
111-44-4------ Bis (2-chloroethyl) ether 10 U
95-57-8------- 2-Chlorophenol 10 U
541-73-1------ 1,3-Dichlorcbenzene 10 U
106-46-7------ 1,4-Dichlorobenzene 10 U
95-50-1------- 1,2-Dichlorobenzene 10 [9f
§5-48-7------- 2-Methylphenol 10 U
108-60-1------ Bis (2-chloroisopropyl) ether 10 U
106-44-5------ 4 -Methylphenol 10 U
621-64-7------ N-Nitroso-Di-n-propylamine 10 U
67-72-1------- Hexachlorcethane 10 U
98-95-3------~ Nitrobenzene 10 U
78-59-1----~--~ Isophorone 10 8]
88-75-5~-=---- 2-Nitrophenol 10 U
105-67-9--~--- 2,4-Dimethylphenol 10 9}
111-91-1------ Bis (2-chloroethoxy) methane 10 U
120-83-2------~ 2,4-Dichlorophenol 10 8]
120-82-1------ 1,2,4-Trichlorobenzene 10 u
91-20-3-------~ Naphthalene 10 U
106-47-8-~---- 4-Chloroaniline 10 U
87-68-3------- Hexachlorobutadiene 10 U
59-50-7-----~--~ 4-Chloro-3-methylphenol 10 8] =
91-57-6-~=----~ 2-Methylnaphthalene 10 U
77-47-4------- Hexachlorocyclopentadiene 10 U
88-06-2------- 2,4,6-Trichlorophenol 10 U -
95-95-4------- 2,4,5-Trichlorophenol 25 U B
91-58-7--~----- 2-Chloronaphthalene 10 u
88-74-4-----~- 2-Nitroaniline 25 U
131-11-3-----~ Dimethyl phthalate 10 U
208-96-8------ Acenaphthylene 10 [8)
606-20-2------ 2,6-Dinitrotoluene 10 U
99-09-2------- 3-Nitroaniline 25 9]

FORM I - GC/MS BNA



COLDRERG ZOINC & ASSOCIATES
ASDS1-2 - SEMIVOLATILES
ANALYSIS DATA SHEET

Lab Name: Recra Environmental Contract:

Lab Code: RECNY Case No.: SAS No.:

Matrix: (soil/water) WATER

5033

Client No.

MW-9RDRE

SDG No.:

Lab Sample ID: A4270108RE

Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16549W.MSO
Level: (lLow/med) LOW Date Samp/Recv: 06/01/94 06/01/94
s Moisture: decanted: (Y/N) N Date Extracted: 06/23/94

concentrated Extract Volume: 1000 (ul)

Injection Volume: 2.00 (ul)

GpC Cleanup: (Y/N) N pH: _7.0

P RS-

Date Analyzed: 07/08/94

Dilution Factor: 1.00

PR— )

CONCENTRATION UNITS: Val
CAS NO. COMPOQUND (ug/L or ug/Kg) UG/L Q
8§3-32-9------- Acenaphthene 10 U
51-28-5------- 2,4-Dinitrophenol 25 U E
100-02-7------ 4-Nitrophenol 25 U <
132-64-89------ Dibenzofuran 10 U
121-14-2------ 2,4-Dinitrotoluene 10 U
84-66-2-----~-- Diethyl phthalate 10 U
7005-72-3----- 4-Chlorodiphenylether 10 U
86-73-T=---=--~ Fluorene 10 9]
100-01-6------ 4-Nitroaniline 25 U
534-52-1-----~ 4,6-Dinitro—2-methylphenol 25 U :
36-30-6------- N-nitrosodiphenylamine 10 U
101-55-3---~--- 4-Bromophenyl phenyl ether 10 U
118-74-1----~- Hexachlorobenzene 10 U
37-86-5------- Pentachlorophenol 25 U i
35-01-8------- Phenanthrene 10 U
120-12-7--=---~ Anthracene 10 u
36-74-8---=-~-- Carbazole 10 U
34-74-2------- Di-n-butyl phthalate 10 U
206-44-0------ Fluoranthene 10 U
129-00-0------ pPyrene 10 U .
§5-68-7-------~ Butyl benzyl phthalate 10 U
91-94-1------- 3,3'-Dichlorobenzidine 10 U
56-55-3--=---~- Benzo (a)anthracene 10 U
218-01-9------ Chrysene 10 U
117-81-7------ Bis (2-ethylhexyl) phthalate 10 U
117-84-0------ Di-n-octyl phthalate 10 U N
205-99-2------ Benzo (b) fluoranthene 10 U
207-08-9------ Benzo (k) fluoranthene 10 U
50-32-8------- Benzo (a)pyrene 10 U
193-39-5------ Indeno(1,2,3-cd)pyrene 10 U
53-70-3------~- Dibenzo (a,h)anthracene 10 U
191-24-2-----~ Benzo (ghi)perylene 10 U

FORM I - GC/MS BNA

At
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GOLDBERG ZOINO & ASSOCIATES
ASP91-2 - SEMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

i
()]
')
¢y
NS

? | Client No.
i MW- 9RDRE
3 }Lab Name: Recra Environmental Contract:
t  Lab Code: RECNY Case No.: SAS No.: SDG No.:
;~JMatrix: (soil/water) WATER Lab Sample ID: A4270109RE
‘,-Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16549W . MSQ
Level:  (low/med)  LOW Date Samp/Recv: 06/01/94 06/01/94
% & Moisture: decanted: (Y/N) _N Date Extracted: 06/23/94
concentrated Extract Volume: _1000 (ulL) Date Analyzed: 07/08/94
Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) _N pH: 7.0
CONCENTRATION UNITS:
Number TICs found: _10 (ug/L or ug/Kg) UG/L
va
CAS NO. Compound Name RT Est. Conc. Q
1. CYCLOHEXEN-1-0OL ISOMER 3.48 12 |J
2. UNKNOWN ALCOHOL 3.63 180 |J
3. 930-68-7 2 -CYCLOHEXEN-1-ONE 3.95 8 |JN
4. UNKNOWN 4.12 21 |J
5. UNKNOWN 4.33 20 |J ~
6. UNKNOWN 4.57 9 |J
7. UNKNOWN 6.33 25 |J
8. OXYGENATED COMPOUND 7.60 1200 |J
S. UNKNOWN 10.85 5 |J
10. UNKNOWN 14.73 8 |J

FORM IF - GC/MS SVOA TIC




b GOLDBERG ZCINC & ASSCCIATES e —\5
‘ ASP91-2 - SEMIVOLATILES Jue
J . ANALYSIS DATA SHEET
Client No.
J ] , MW-12R
Lab Name: Recra Environmental Contract:
("Lab Code: RECNY Case No.: SAS No.: SpG No. :
* Matrix: (soil/water) WATER Lab Sample ID: A4270101
| .sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16291W.MSQ
- -Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
I “% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
" Concentrated Extract Volume:_1000 (uL) Date Analyzed: 06/22/94
l -
‘Injection Volume: 2.00 (ul) Dilution Factor: 1.00
i _GPC Cleanup: (Y/N) N pH: _7.0
- CONCENTRATION UNITS: .
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o \Vab
L - A
_ |108-95-2------ Phenol 10 U
¥ |111-44-4------ Bis (2-chloroethyl) ether 10 U
. - |95-57-8------~ 2-Chlorophenol 10 U
- 1541-73-1------ 1,3-Dichlorobenzene 10 U
= |106-46-7-----~ 1,4-Dichlorcbenzene 10 U
95-50-1-----~-- 1,2-Dichlorobenzene 10 - U
== 195-48-7------- 2-Methylphenol 10 U
2 {108-60-1----~-~ Bis (2-chloroisopropyl) ether 10 U
106-44-5-----~ 4-Methylphenol 10 U
fm |621-64-7-----"~ N-Nitroso-Di-n-propylamine 10 U
67-72-1====-~~ Hexachloroethane 10 U
'~ 198-95-3--=-=--~ Nitrobenzene 10 U
_ |78-59-1------~ Isophorone 10 U
| |88-75-5-----~~ 2-Nitrophenol 10 U
. - |105-67-9------ 2,4-Dimethylphenol 10 U
111-91-1-----~ Bis (2-chlorocethoxy) methane 10 U
~= 1120-83-2----~-- 2,4-Dichlorophenol 10 U
J 120-82-1------ 1,2,4-Trichlorobenzene 10 U
91-20-3-=-=---= Naphthalene 10 U
- |106-47-8------ 4-Chloroaniline 10 U -
| |87-68-3------~ Hexachlorobutadiene 10 U
w {59-50-7----=~-~ 4-Chloro-3-methylphenol 10 U
i 91-57-6~==--=~ 2-Methylnaphthalene 10 U
= 77-47-4----~-- Hexachlorocyclopentadiene 10 U
- |88-06-2---=---~ 2,4,6-Trichlorophenol 10 U
95-95-4~--~----~ 2,4,5-Trichlorophenol 25 U
- |91-58-7------~ 2-Chloronaphthalene 10 U
i 188-74-4-----~-~ 2-Nitroaniline 25 U
* }131-11-3------ Dimethyl phthalate 10 U
—_ |208-96-8------ Acenaphthylene 10 U
606-20-2=-=~-=~ 2,6-Dinitrotoluene 10 U
-« |99-09-2-----~~ 3-Nitroaniline 25 U
- FORM I - GC/MS BNA
. Al




GOL

LDBERG
ASPS1-2 -

ZOINO & ASSOCIATES
SEMIVOLATILES

G036

ANALYSIS DATA SHEET

Client No.

! MW-12R

]Lab Name: Recra Environmental Contract:

|]Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 24270101

']Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16291W.MSQ

Level: (low/med) LOowW Date Samp/Recv: 05/31/94 06/01/94
% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94

_ Concentrated Extract Volume: 1000 (ul) Date Analyzed: 06/22/94

- Injection Volume: 2.00 (ul) Dilution Factor: 1.00

-~ GPC Cleanup: (Y/N) N pH: _7.0

CONCENTRATION UNITS: wl

.] CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o) 5

- 83-32-9-~=----- Acenaphthene 10 U
§51-28-5--=----- 2,4-Dinitrophenol 25 U g

] 100-02-7-----~ 4-Nitrophenol 25 U -
132-64~9--~---- Dibenzofuran 10 U
121-14-2-~---- 2,4-Dinitrotoluene 10 |8}
84-66~2-=--~--~ Diethyl phthalate 10 U

7 7005-72-3-~-~-~ 4-Chlorodiphenylether 10 U

- 186-73-7---=---~ Fluorene 10 U
100-01-6---~-~- 4-Nitroaniline 25 U

7 |534-52-1------ 4,6-Dinitro-2-methylphenol 25 U I

- |B6-30-6---~--~~- N-nitrosodiphenylamine 10 U
101-55-3------ 4-Bromophenyl phenyl ether 10 U
118-74-1-=----~ Hexachlorobenzene 10 0]

] 87-86-5--~-=~-~-- Pentachlorophenol 25 U -
85-01-8------~ Phenanthrene 10 U
120-12-7-----~- Anthracene 10 9]

] 86-74-8-~----- Carbazole 10 U
84-74-2--~---~-~ Di-n-butyl phthalate 10 U
206-44-0--~---- Fluoranthene 10 U

] 129-00-0---~-~-- Pyrene 10 U
85-68-7--~--~~~ Butyl benzyl phthalate 10 U
91-94-1--=-=--- 3,3'-Dichlorobenzidine 10 U

- |56-85=-3---~-~-~ Benzo {a)anthracene 10 U

o |218-01-9------ Chrysene 10 U
117-81-7------ Bis (2-ethylhexyl) phthalate 10 4]

- 117-84-0------ Di-n-octyl phthalate 10 U

{ {205-99-2-----~ Benzo (b) fluoranthene 10 U

- 1207-08-9-~----- Benzo (k) fluoranthene 10 U
50~32-8--=-=---~ Benzo(a)pyrene 10 U

™ 1193-39-5------ Indenc(1l,2,3-cd)pyrene 10 U

-« |53-70-3------- Dibenzo(a,h)anthracene 10 U
191-24-2-----~ Benzo (ghi)perylene 10 U

-

FORM I - GC/MS BNA kg

s




GOLDBERG ZOINO & ASSOCIATES (‘C"M?
. ASP91-2 - SEMIVOLATILES YU
.J TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
- MW-12R
Lab Name: Recra Environmental Contract:
tJLab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270101
‘]Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16291W.MSO
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
;]% Moisture: decanted: (Y/N) _N Date Extracted: 06/06/94
. Concentrated Extract Volume: _1000 (ul) Date Analyzed: 06/22/94
-- Injection Volume: 2.00 (uL) Dilution Factor: 1.00
"WGPC Cleanup: (Y/N) _N pH: 7.0
~ CONCENTRATION UNITS:
— Number TICs found: 3 (ug/L or ug/Kg) UG/L
|
CAS NO. Compound Name Q
:.\. 1. CYCLOHEXEN-1-0OL ISOMER 3 |J
2. 930-68-7 2 -CYCLOHEXEN-1-ONE 3 |JN
- | 3. OXYGENATED COMPOUND 140 |J
|
|
-
1 &
'S
.-
[ | ;
FORM IF - GC/MS SVOA TIC ay




d
] GOLDBERG ZOINO & ASSOCIATES 5GC8
ASP91-2 - SEMIVOLATILES

| ANALYSIS DATA SHEET
,] Client No.
l MW-12RRE
]Lab Name: Recra Environmental Contract:
"~ Lab Code: RECNY Case No.: SAS No.: SDG No.:
]Matrix: (soil/water) WATER Lab Sample ID: A4270101RE
| _Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16541W.MSO
:]Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
|]% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
[ Concentrated Extract Volume:_ 1000 (uL) Date Analyzed: 07/07/94
1
:]Injection Volume: 2.00(ul) Dilution Factor: 1.00
r
J GPC Cleanup: (Y/N) N pH: _7.0
] CONCENTRATION UNITS:
| CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
i
] 108-95-2------ Phenol 10 8)
i 111-44-4------ Bis (2-chloroethyl) ether 10 8)
! 95-57-8---~--~- 2-Chlorophenol 10 U
] 541-73-1------ 1,3-Dichlorobenzene 10 U
{ 106-46-7~~«=~~--~ 1,4-Dichlorobenzene 10 U
l 95-50-1------- 1,2-Dichlorobenzene 10 U
95-48-7------- 2-Methylphenol 10 U
‘J 108-60-1------ Bis (2-chloroisopropyl) ether 10 U
I 106-44-5------ 4-Methylphenol 10 U
| 621-64-7------ N-Nitroso-Di-n-propylamine 10 )
] 67-72-1-=---~-~ Hexachloroethane 10 U
1 98-95-3------- Nitrobenzene 10 U
|  |78-59-1------- Isophorone 10 U
' ] '88-75-5------- 2-Nitrophenol 10 18]
. 105-67-9------ 2, 4-Dimethylphenol 10 U
% 111-91-1------ Bis (2-chloroethoxy) methane 10 U
~ 120-83-2------ 2,4-Dichlorophenol 10 U
] 120-82-1------ 1,2,4-Trichlorobenzene 10 U
' 91-20-3------- Naphthalene 10 U
. 106-47-8-----~- 4-Chloroaniline 10 U
] 87-68-3------- Hexachlorobutadiene 10 U
. 59-50-7-------~ 4-Chloro-3-methylphenol 10 9)
91-57-6~----=~~ 2-Methylnaphthalene 10 U
- 77-47-4---~-~~ Hexachlorocyclopentadiene 10 U
. 88-06-2------~ 2,4,6-Trichlorophenol 10 U
95-95-4-«---~~ 2,4,5-Trichlorophenol 25 U
91-58-7------~ 2-Chloronaphthalene 10 )
‘] 88-74-4----~--~ 2-Nitroaniline 25 U
131-11-3---->-- Dimethyl phthalate 10 U
208-96-8------ Acenaphthylene 10 U
~] 606-20-2------ 2, 6-Dinitrotoluene 10 U
89-09-2------- 3-Nitroaniline 25 U
] FORM I - GC/MS BNA -




~] GOLDBERG ZOINC & ASSOCIATES

r~r. ‘\9

_ ASP91-2 - SEMIVOLATILES i

l ANALYSIS DATA SHEET

-] Client No.

] MW- 12RRE

Lab Name: Recra Environmental Contract:

' Lab Code: RECNY Case No.: SAS No.: SDG No.:

]Matrix: (soil/water) WATER Lab Sample ID: A4270101RE

| . sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16541W.MSQ

Level: (low/med)  LOW Date Samp/Recv: 05/31/94 06/01/94

I:]%'Moisture: decanted: (Y/N) N Date Extracted: 06/23/94

L Concentrated Extract Volume:_1000 (ul) Date Analyzed: 07/07/94

] Injection Volume: 2.00 (uL) Dilution Factor: 1.00

i GPC Cleanup: (Y/N) N pH: _7.0

] CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

|

] 83-32-9------- Acenaphthene 10 U
51-28-5------- 2,4-Dinitrophenol 25 U

[ 100-02-7------ 4-Nitrophenol 25 U

] 132-64-9------ Dibenzofuran 10 U

, 121-14-2------ 2,4-Dinitrotoluene 10 U
84-66-2------- Diethyl phthalate 10 U

¢ 7005-72-3----- 4-Chlorodiphenylether 10 U

] 86-73-7------- Fluorene 10 U
100-01-6------ 4-Nitroaniline 25 U

: 534-52-1------ 4,6-Dinitro-2-methylphenol 25 U

J 86-30-6------- N-nitrosodiphenylamine 10 U
101-55-3------ 4-Bromophenyl phenyl ether 10 U
118-74-1------ Hexachlorobenzene 10 U

] '87-86-5---~---- Pentachlorophenol 25 U

. 85-01-8------~ Phenanthrene 10 U
120-12-7---~-~ Anthracene 10 9)
86-74-8------- Carbazole 10 U

] 84-74-2------~ Di-n-butyl phthalate 10 U

' 206-44-0------ Fluoranthene 10 U

. 129-00-0----~-~ Pyrene 10 U

] 85-68-7-----=~ Butyl benzyl phthalate 10 U

[ 91-94-1------~ 3,3'-Dichlorobenzidine 10 U
56-55-3------- Benzo (a)anthracene 10 U

- 218-01-9----~-- Chrysene 10 U

| 117-81-7------ Big (2-ethylhexyl) phthalate 10 U
117-84-0------ Di-n-octyl phthalate 10 U

- 205-99-2------ Benzo (b) fluoranthene 10 U

A] 207-08-9------ Benzo (k) fluoranthene 10 U

‘ 50-32-8------- Benzo(a)pyrene 10 U
193-39-5-----~ Indeno(1,2,3-cd)pyrene 10 U
53-70-3------~ Dibenzo(a,h)anthracene 10 U

l 191-24-2------ Benzo (ghi)perylene 10 U

,] FORM I - GC/MS BNA =

AL
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GOLDEEZRG ZOINO & ASSOCIATES
2 - S

ASPS1-2 EMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS
Client No.
MW-12RRE
_ Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: BA4270101RE
Sample wt/vol: 1000.0 (g/mbL) ML Lab File ID: 16541W.MSQO
" Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
% Moisture: decanted: (Y/N) _N_ Date Extracted: 06/23/94
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 07/07/84
Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Yy/N) N pH: 7.0
CONCENTRATION UNITS:
Number TICs found: 4 (ug/L or ug/Kg) UG/L
*
CAS NO. Compound Name Est. Conc. Q

1. CYCLOHEXEN-1-OL ISOMER 4 |J
2. 930-68-7 2-CYCLOHEXEN-1-ONE 3 |JN
3. UNSATURATED HYDROCARBON 7 |J
4. OXYGENATED COMPOUND 100 |J

FORM IF - GC/MS SVOA TIC Qe



N GOLDBERG ZCINC & ASSOCIATES 0Gal
ASPS1-2 - SEMIVCLATILES
- ANALYSIS DATA SHEET
. Client No.
. MW-12S
]Lab Name: Recra Environmental Contract:
~ Lab Code: RECNY Case No.: SAS No.: SDG No.:
(3
;]Matrix: (soil/water) WATER Lab Sample ID: 24270102
L]Sample wt/vol: 935.00 (g/mL) ML Lab File ID: 16292W.MSO
-~ Level: (low/med) LOwW Date Samp/Recv: 05/31/94 06/01/94
l ]% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
-
2 Concentrated Extract Volume: 1000 (ul) Date Analyzed: 06/22/94
‘L]Injection Volume: 2.00 (ul) Dilution Factor: 1.00
l TGPC Cleanup: (Y/N) N pH: _7.0
('- CONCENTRATION UNITS: [
| cas vo. COMPOUND (ug/L or ug/Kg) UG/L g %l
] 108-95-2--~~-~~ Phenol 11 U
[ 111-44-4------ Bis (2-chloroethyl) ether 11 U
95-57-8~---~-~- 2-Chlorophenol 11 U
»] 541-73-1------ 1,3-Dichlorobenzene 11 U
! 106-46-7-~-~---~ 1,4-Dichlorobenzene 11 U
L 95-50-1-----~-~- 1,2-Dichlorobenzene 11 U
7& 95-48-T------- 2 -Methylphenol 4 3
v = |108-60~1----~-~ Bis (2-chloroisopropyl) ether 11 U
' 106-44-5--~---~- 4-Methylphenol 11 U
T % |621-64-7-----~ N-Nitroso-Di-n-propylamine 11 U
. |67-72-1------- Hexachloroethane 11 U
98-95-3-~-~---~~ Nitrobenzene 11 U
- {78-59-1------~ Isophorone 11 U
188-75-5--~----~ 2-Nitrophenol 11 U
" 1105-67-9-----~- 2,4-Dimethylphenol 11 U
_ . l111-91-1------ Bis (2-chloroethoxy) methane 11 U
120-83-2------ 2,4-Dichlorophenol 11 U
« [120-82-1-----~- 1,2,4-Trichlorobenzene 11 U
91-20-3-~-----~- Naphthalene 10 J
- 1106-47-8------ 4-Chloroaniline 11 U N
, |87-68-3------~ Hexachlorobutadiene 11 U
59-50-T~=-==--~ 4-Chloro-3-methylphenol 11 U
-- }91-57-6---=---~- 2-Methylnaphthalene 11 9]
77-47-4~===-~-~~ Hexachlorocyclopentadiene 11 U
* |88-06-2----~-- 2,4,6-Trichlorophenol 11 U
_ 195-95-4------- 2,4,5-Trichlorophenol 27 U
91-58-7-=~---=~ 2-Chloronaphthalene 11 U
v |88-T74-4------~ 2-Nitroaniline 27 U
131-11-3-----~= Dimethyl phthalate 11 U
— }208-96-8-----~- Acenaphthylene 11 U
, |606-20-2------ 2,6-Dinitrotoluene 11 U
99-09-2---~---- 3-Nitroaniline 27 U
' FORM I - GC/MS BNA
AL




i GOLDBERG ZOINO & ASSCCIATES 0632
ﬂw ASPS1-2 - SEMIVOLATILES
- ANALYSIS DATA SHEET
rJ Client No.
MW-12S
‘é]Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
!
;]Matrix: (soil/water) WATER Lab Sample ID: 24270102
‘j]Sample wt/vol: 935.00 (g/mL) ML Lab File ID: 16292W.MSQ
I’ Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
]% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
{ Concentrated Extract Volume: 1000 (ul) Date Analyzed: 06/22/94
:]Injectlon Volume: 2.00 (ul) Dilution Factor: 1.00

I GPC Cleanup: (Y/N) N pH: _7.0

: = —td
!

- CONCENTRATION UNITS: wle
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q N
~] 83-32-9------- Acenaphthene 0.4 J
51-28-5------- 2,4-Dinitrophenol 27 U [
: 100-02-7---~--~ 4 -Nitrophenol 27 9]
E] 132-64-9--~---- Dibenzofuran 11 U
121-14-2------ 2,4-Dinitrotoluene 11 §)
| . |84-66-2------~ Dlethyl phthalate 11 U
v 17005-72-3----- 4-Chlorodiphenylether 11 U
- Fluorene 0.7 |J
4-Nitroaniline 27 U
4,6-Dinitro-2- methylphenol 27 U NI
N-nitrosodiphenylamine 11 U
4-Bromophenyl phenyl ether 11 U
Hexachlorobenzene 11 U
Pentachlorophenol 27 U -
Phenanthrene 2 J
Anthracene 11 U
Carbazole 0.9 J
Di-n-butyl phthalate 3 BJ L
------ Fluoranthene 11 U
------ Pyrene 11 U
——————— Butyl benzyl phthalate 11 U
------- 3,3'-Dichlorobenzidine 11 )
——————— Benzo(a)anthracene 11 U
~~~~~~ Chrysene 11 U
------ Bis (2-ethylhexyl) phthalate 1 J
~~~~~~ Di-n-octyl phthalate 11 U
—————— Benzo (b) fluoranthene 11 U
------ Benzo (k) fluoranthene 11 U
——————— Benzo (a)pyrene 11 U
—————— Indeno(1l,2,3-cd)pyrene 11 U
——————— Dibenzo({a,h)anthracene 11 U
U

------ Benzo (ghi) perylene 11

FORM I - GC/MS BNA LI




- - GOLDBERG ZOINO & ASSOCIATES G5G=3
| . ASP91-2 - SEMIVOLATILES
i TENTATIVELY IDENTIFIED COMPOUNDS
- Client No.
"1 MW-12S
V_JLab Name: Recra Environmental Contract:
| .Lab Code: RECNY  Case No.: SAS No.: SDG No.:
r«‘Matrix: (soil/water) WATER Lab Sample ID: 24270102
l' lSample wt/vol: 935.00 (g/mL) ML Lab File ID: 16292W.MSO
[ Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
J % Moisture: decanted: (Y/N) _N Date Extracted: 06/06/94
[ Concentrated Extract Volume: _1000 (ul) Date Analyzed: 06/22/94
r] Injection Volume: 2.00 (ul) Dilution Factor: 1.00
lw GPC Cleanup: (Y/N) _N pH: 7.0
[" CONCENTRATION UNITS:
‘W Number TICs found: _14 (ug/L or ug/Kg) UG/L
{ CAS NO. Compound Name RT Est. Conc. Q
] 1. UNKNOWN 2.72 8 |J
2. UNKNOWN 3.27 88 |J
3. UNKNOWN 3.45 8 |J
] 4. TETRAHYDRODIMETHYLFURAN ISO. 3.53 13 |J
5. 98-86-2 ACETOPHENONE 4.48 12 |JN
6. OXYGENATED COMPOUND 6.20 510 {J
11 7. UNKNOWN 6.67 4 |J
- 8. UNKNOWN 6.90 7 1Jd
S. UNKNOWN 7.85 7 1J
10 OXYGENATED COMPOUND 9.28 5 |J
11. OXYGENATED COMPOUND 9.43 6 |J
12. OXYGENATED COMPOUND 12.12 8 |J
~ 13. UNKNOWN 12.87 11 |J
] 14. UNKNOWN 13.85 9 |J
5
]
-
]
o
-
: - ;
FORM IF - GC/MS SVOA TIC A
 S——




GOLDBERC ZOINO & ASSOCIATES -
ASPS1-2 - SEMIVOLATILES L e

Client No.
MW-12SRE
. Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
‘ Matrix: (soil/water) WATER Lab Sample ID:  A4270102RE
Sample wt/vol: 850.00 (g/mL) ML Lab File ID: 16542W.MSQ
© Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
Concentrated Extract Volume:_1000(ul) Date Analyzed: 07/07/94
’Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) UG/L Q
108-95-2------ Phenol 12 U
111-44-4------ Bis (2-chloroethyl) ether 12 U
95-57-8------- 2-Chlorophenol 12 U
541-73-1------~ 1,3-Dichlorobenzene 12 8]
106-46-7--~---~- 1,4-Dichlorobenzene 12 u
95-50-1-----~~ 1,2-Dichlorobenzerne 12 U
95-48-7------- 2-Methylphenol 12 U
108-60-1------ Bis (2-chloroisopropyl) ether 12 U
106-44-5------ 4-Methylphenol 12 U
621-64-7------ N-Nitroso-Di-n-propylamine 12 U
67-72-L--=----- Hexachloroethane 12 §)
98-95-3------- Nitrobenzene 12 U
78-59-1----~--- Isophorone 12 U
88-75-5------- 2-Nitrophenol 12 9)
105-67-9------ 2, 4-Dimethylphenol 12 U
111-91-1------ Bis (2-chloroethoxy) methane 12 j9)
120-83-2------ 2,4-Dichlorophenol 12 U
120-82-1--=-~~-~- 1,2,4-Trichlorobenzene 12 U
91-20-3------- Naphthalene 12 U
106-47-8-----~ 4-Chloroaniline 12 U
87-68-3------- Hexachlorobutadiene 12 U
59-50-7-------~ 4-Chloro-3-methylphenol 12 U
91-57-6--=----~ 2-Methylnaphthalene 12 U
77-47-4------- Hexachlorocyclopentadiene 12 U
88-06-2------~- 2,4,6-Trichlorophenol 12 U
95-95-4------- 2,4,5-Trichlorophenol 29 U
91-58-7------~ 2-Chloronaphthalene 12 U
88-74-4-------~ 2-Nitroaniline 29 8]
131-11-3------ Dimethyl phthalate 12 U
208-96-8------ Acenaphthylene 12 U
606-20-2--~---- 2,6-Dinitrotoluene 12 U
99-09-2------- 3-Nitroaniline 29 U
FORM I - GC/MS BNA N

I



ot et et et Y T r
L0 L L 3 L A

JOLDBERG ZOINC & ASSCCIATES ~r "
ASD91-2 - SEMIVOLATILES 025
ANALYSIS DATA SHEET

Client No.
MW-12SRE
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
| Matrix: (soil/water) WATER Lab Sample ID: A4270102RE
Sample wt/vol: 850.00 (g/mL) ML Lab File ID: 16542W.MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 07/07/94
Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS: Vu
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
83-32-9------- Acenaphthene 12 U
51-28-5------- 2,4-Dinitrophenol 29 U
100-02-7-----~ 4-Nitrophenol 29 U
132-64-9------ Dibenzofuran 12 U
121-14-2------ 2,4-Dinitrotoluene 12 U
84-66-2------~ Diethyl phthalate 12 U
7005-72-3--~-- 4-Chlorodiphenylether 12 U
86-73-7T---~=--~- Fluorene 12 U
100-01-6-----~- 4-Nitroaniline 29 U
534-52-1------ 4,6-Dinitro-2-methylphenol 29 U
86-30-6------- N-nitrosodiphenylamine 12 s)
101-55-3------ 4-Bromophenyl phenyl ether 12 U
118-74-1------ Hexachlorobenzene 12 U
87-86-5------- Pentachlorophenol 29 U
85-01-8------- Phenanthrene 12 U
120-12-7---~--~ Anthracene 12 8]
86-74-8------- Carbazole 12 U
84-74-2----~--~ Di-n-butyl phthalate 0.8 J i
206-44-Q~=----~ Fluoranthene 12 U
129-00-0------ Pyrene 12 U
85-68-T-=-=--=~~ Butyl benzyl phthalate 12 u
91-94-1------- 3,3'-Dichlorobenzidine 12 U
56-55-3-=-=~~-~ Benzo{a)anthracene 12 U
218-01-9------~ Chrysene 12 U
117-81-7-----~ Bis(2-ethylhexyl) phthalate 12 U
117-84-0------ Di-n-octyl phthalate 12 U
205-99-2------ Benzo (b) fluoranthene 12 U
207-08-9------ Benzo (k) fluoranthene 12 U
50-32-8------- Benzo (a)pyrene 12 U
193-39-5------ Indeno(1,2,3-cd)pyrene 12 U
53-70-3------~ Dibenzo(a,h)anthracene 12 U
191-24-2-----~ Benzo (ghi)perylene 12 U

P il G P

FORM I - GC/MS BNA =

|




GCLDBERG ZOINC & ASSCCIATES
ASP91-2 - SEMIVOLATILES el
TENTATIVELY IDENTIFIED CCMPOUNDS I«

Client No.
MW-12SRE
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270102RE
Sample wt/vol: 850.00 (g/mL) ML Lab File ID: 16542W.MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
% Moisture: decanted: (Y/N) _N Date Extracted: 06/23/94
Concentrated Extract Volume: _1000 (ul) Date Analyzed: 07/07/94
Injection Volume: 2.00 (uL) Dilution Factor: 1.00
GPC Cleanup: (Y/N) _N pH: __7.0
CONCENTRATION UNITS:
Number TICs found: _12 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q
1. CYCLOHEXEN-1-OL ISOMER 3.43 9 {J
2. OXYGENATED COMPOUND 3.88 18 |J
3. UNKNOWN 4.05 6 |J
4. TETRAHYDRODOMETHYLFURAN ISO. 4.15 12 J
5. OXYGENATED COMPOUND 4.25 8 |J
6. 98-86-2 ACETOPHENONE 5.10 22 |JN
7. UNKNOWN 5.82 8 |J
8. OXYGENATED COMPOUND 6.87 440 |J
9. UNKNOWN 7.30 12 |J
10. OXYGENATED COMPOUND 8.32 4 |J
11. UNKNOWN 12.60 4 |J
12. OXYGENATED COMPOUND 13.13 513

FORM IF - GC/MS SVOA TIC



w

GOLDBERSG ZCINO & ASSOCIATES

ASP91-2

SEMIVOLATILES

ANALYSIS DATA SHEET

Yot allie]
I\

Client No.

MW-13R
“ Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
a
Matrix: (soil/water) WATER Lab Sample ID: 24270103
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16293W.MSQ
- Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
7% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 06/22/94
' Injection Volume: 2.00 (ul) Dilution Factor: 1.00
,, GPC Cleanup: (Y/N) N pH: _7.0
- CONCENTRATION UNITS: Jal
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q .
| |108-95-2------ Phenol 10 U
T l111-44-4------ Bis (2-chloroethyl) ether 10 U
§5-57-8-~---~--~ 2-Chlorophenol 10 U
] 541-73-1------ 1,3-Dichlorobenzene 10 U
106-46-7------ 1,4-Dichlorobenzene 10 U
95-50-1-~---~-~-~ 1,2-Dichlorobenzene 10 U
“195-48-7------- 2-Methylphenol 10 U
J1108-60-1--~---~ Bis (2-chloroisopropyl) ether 10 U
106-44-5-----~- 4 -Methylphenol 10 U
| 621-64-7-----~ N-Nitroso-Di-n-propylamine 10 U
67-72-1------- Hexachloroethane 10 U
- 198-95-3--~--~--- Nitrobenzene 10 U
. |78-59-1------- Isophorone 10 U
88-75-5-=--~--=~ 2-Nitrophenol 10 U
- ]1105-67-9-----~ 2,4-Dimethylphencl 10 )
111-91-1------ Bis (2-chloroethoxy) methane 10 8]
= 1120-83-2------ 2,4-Dichlorophenol 10 1§}
_ |120-82-1------ 1,2,4-Trichlorobenzene 10 U
91-20-3-----~~ Naphthalene 10 U
- |106-47-8-----~ 4-Chlorcaniline 10 8) N
87-68-3-~---~~- Hexachlorobutadiene 10 U
= |59-50-7----=--~ 4-Chloro-3-methylphenol 9 J
_ |91-57-6------~ 2-Methylnaphthalene 0.5 J
77-47-4------~- Hexachlorocyclopentadiene 10 U
- |88-06-2----~-~ 2,4,6-Trichlorophenol 10 U
95-95-4------~ 2,4,5-Trichlorophenol 25 U
- |191-58-7------- 2-Chloronaphthalene 10 U
_ |88-74-4------- 2-Nitroaniline 25 9]
131-11-3------ Dimethyl phthalate 10 U
- |208-96-8------ Acenaphthylene 10 U
606-20-2------ 2,6-Dinitrotoluene 10 U
- 199-09-2------- 3-Nitroaniline 25 U
- FORM I - GC/MS BNA
- A
E—
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GOLDRERG ZOINO & ASSCCIATES
SEMIVOLATILES

ASP91-2 -

ANALYSIS DATA SHEET

Client No

MW-13R
 Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 24270103
_ Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16293W.MSQ
{ level: (low/med)  LOW Date Samp/Recv: 05/31/94 06/01/94
Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
Concentrated Extract Volume:_1000 (uL) Date Analyzed: 06/22/94
Injection Volume: 2.00 (ulL) Dilution Factor: 1.00
, GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS: i
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q N
83-32-9------- Acenaphthene 10 U
51-28-5------- 2,4-Dinitrophenol 25 U _t
100-02~7-=-=-~ 4-Nitrophenol 25 U
132-64-9------ Dibenzofuran 10 U
121-14-2------ 2,4-Dinitrotoluene 10 U
84-66-2------- Diethyl phthalate 10 U
7005-72-3-~--- 4-Chlorodiphenylether 10 U
86-73-T-=-=---~ Fluorene 10 U
100-01-6--~-~--- 4-Nitroaniline 25 U
534-52-1------ 4,6-Dinitro-2-methylphenol 25 U N
86-30-6------- N-nitrosodiphenylamine 10 U
101-55-3-----~ 4-Bromophenyl phenyl ether 10 U
118-74-1------ Hexachlorobenzene 10 U
87-86-5-=~-=--- Pentachlorophenol 25 U N
85-01-8------- Phenanthrene 10 U -
120-12-7-=-~-=- Anthracene 10 U
86-74-8-~----~ Carbazole 10 U
84-74-2~===--~ Di-n-butyl phthalate 1 BJ i
206-44-0------ Fluoranthene 10 U
129-00-0---~~-~- Pyrene 10 U
85-68-T-=~---~- Butyl benzyl phthalate 10 U
91-94-1------- 3,3'-Dichlorobenzidine 10 U
56-55-3-~=~~-~ Benzo (a)anthracene 10 U
218-01-9------~ Chrysene 10 U
117-81-7-----~ Bis (2-ethylhexyl) phthalate 10 U
117-84-0------ Di-n-octyl phthalate 10 U
205-99-2-----~ Benzo (b) fluoranthene 10 U
207-08-9~-----~ Benzo (k) fluoranthene 10 U
50-32-8---~---~ Benzo (a)pyrene 10 U
193-39-5------ Indeno(1,2,3-cd) pyrene 10 U
53-70-3-~--=-=-~~ Dibenzo {a,h)anthracene 10 U
191-24-2---=--~ Benzo (ghi)perylene 10 U

FORM I - GC/MS BNA



GCLDRBRERG ZOINC & ASSCCIATES .
ASPS1-2 - SEMIVCLATILES { o
TENTATIVELY IDENTIFIED COMPOUNDS OO?S
Client No.
MW-13R
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 24270103
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16293W.MSQ
Level: (low/med) LOW Date Samp/Recv: (05/31/94 06/01/94
% Moisture: decanted: (Y/N) _N Date Extracted: 06/06/94
Concentrated Extract Volume: _1000 (uL) Date Analyzed: 0e6/22/94
Injection Volume: 2.00 (uL) Dilution Factor: 1.00
GPC Cleanup: (Y/N) _N pPH: 7.0
CONCENTRATION UNITS:
Number TICs found: 3 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q
W
1. CHLOROMETHYLBENZENE ISOMER 3.57 620 |J
2. 17849-38-6 2 -CHLORO-BENZENEMETHANOL 5.45 5 |JIN
3. OXYGENATED COMPOUND 5.82 16 |J

FORM IF - GC/MS SVOA TIC
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GOLDRERG ZOINC & ASSCCIATES S5OSO
ASDS1-2 - SEMIVOLATILE
ANALYSIS DATA SHEET
Client No.

MW-13RRE
* Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: _______ SAS No.: SDG No.:
- Matrix: (soil/water) WATER Lab Sample ID: A4270103RE
~ Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16543W.MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/9¢
% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/07/94
Injection Volume: 2.00 (uL) Dilution Factor: 1.00

GPC Cleanup: (Y/N) N pH: _7.0

Y V. SWERN, 4

CONCENTRATION UNITS:

o e B

i CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
E 108-95-2------ Phenol 10 U
111-44-4------ Bis (2-chloroethyl) ether 10 U
gi 95-57-8------- 2-Chlorophenol 10 U
. 541-73-1------ 1,3-Dichlorobenzene 10 U
w |106-46-7------ 1,4-Dichlorobenzene 10 U
i 95-50-1-----~-~ 1,2-Dichlorobenzene 10 U
?“ 95-48-7------~- 2-Methylphenol 10 U
‘  |108-60-1------ Bis (2-chloroisopropyl) ether 10 U
v 106-44-5------ 4-Methylphenol 10 u
., |621-64-T7------ N-Nitroso-Di-n-propylamine 10 U
C | 87-72-1------~ Hexachloroethane 10 U
— |98-95-3------- Nitrobenzene 10 U
. |78-59-1------- Isophorone 10 )
. 188-75-5----~--- 2-Nitrophenol 10 U
y— |105-67-9------ 2,4-Dimethylphenol 10 U
: 111-91-1------ Bis (2-chloroethoxy) methane 10 U
~+ 1120-83-2------ 2,4-Dichlorophenol 10 U
'_j 120-82-1--~---- 1,2,4-Trichlorobenzene 10 U
91-20-3---~---~ Naphthalene 10 U
-—- |106-47-8------ 4-Chloroaniline 10 U
J 87-68-3--~----=~ Hexachlorobutadiene 10 U
T 59-50-7-----~-- 4-Chloro-3-methylphenol 10 U
_— 91-57-6------- 2-Methylnaphthalene 10 U
| |77-47-4------~ Hexachlorocyclopentadiene 10 U
J |88-06-2------- 2,4, 6-Trichlorophenol 10 U
95-95-4------- 2,4,5-Trichlorophenol 25 U
91-58-7-----~-~ 2-Chloronaphthalene 10 U
Q] 88-74-4--~---~ 2-Nitroaniline 25 U
131-11-3------~ Dimethyl phthalate 10 )
208-96-8------ Acenaphthylene 10 8]
~] 606-20-2-----~ 2,6-Dinitrotoluene 10 U
99-09-2------- 3-Nitroaniline 25 U

‘] FORM I - GC/MS BNA =

|
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GOLDBERG

ZOINOC & ASSOCIATES

ASPS1-2 - SEMIVOLATILES oGO
M ANALYSIS DATA SHEET
; f Client No.
(ﬂ MW-13RRE
nLab Name: Recra Environmental Contract:
(“'Lab Code: RECNY Case No.: SAS No.: SDG No.:
d
Matrix: (soil/water) WATER Lab Sample ID: A4270103RE
iﬁ;Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16543W.MSQ
_JLevel:  (low/med)  LOW Date Samp/Recv: 05/31/94 06/01/94
lr1% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
{‘ Concentrated Extract Volume: 1000 (ul) Date Analyzed: 07/07/94
b Injection Volume: 2.00 (ul) Dilution Factor: 1.00
(-
i GPC Cleanup: (Y/N) N pH: _7.0
_] CONCENTRATION UNITS: &l
i CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
] 83-32-9------- Acenaphthene 10 U
‘ 51-28-5---~--- 2,4-Dinitrophenol 25 U
. |100-02-7-----~- 4-Nitrophenol 25 U
J 132-64-9------ Dibenzofuran 10 U
121-14-2------ 2,4-Dinitrotoluene 10 U
84-66-2--=----- Diethyl phthalate 10 U
«a |7005-72-3----- 4-Chlorodiphenylether 10 4]
86-73-7------~ Fluorene 10 U
100-01-6----~-- 4-Nitroaniline 25 U
- |534-52-1------ 4,6~Dinitro—2-methylphenol 25 U
J 86-30-6------- N-nitrosodiphenylamine 10 U
101-55-3------ 4-Bromophenyl phenyl ether 10 U
118-74-1------ Hexachlorobenzene 10 U
] 87-86-5------- Pentachlorophenol 25 U
85-01-8----~--~ Phenanthrene 10 U
120-12-7-----~ Anthracene 10 U
- 86-74-8----~-~ Carbazole 10 U
] 84-74-2------~ Di-n-butyl phthalate 10 U
! 206-44-0------ Fluoranthene 10 U
i 129-00-0----~-- Pyrene 10 1)
7 |e5-68-7------- Butyl benzyl phthalate 10 U
- |91-94-1------- 3,37 -Dichlorobenzidine 10 U
56-55-3---~--~-- Benzo (a)anthracene 10 u
‘7 218-01-9----~--~ Chrysene 10 U
J |117-81-7-----~ Bis(2-ethylhexyl) phthalate 2 J Q.
117-84-0-----~ Di-n-octyl phthalate 10 U
— }205-99-2------ Benzo (b) fluoranthene 10 U
| |207-08-9------ Benzo (k) fluoranthene 10 U
= |50-32-8------- Benzo (a)pyrene 10 U
. |193-39-5------ Indeno(1,2,3-cd)pyrene 10 U
; 53-70-3------- Dibenzo (a,h)anthracene 10 U
- |191-24-2------ Benzo (ghi)perylene 10 U
-
B! FORM I - GC/MS BNA :



GOLDBERG ZOINO & ASSOCIATES 0032
ASP91-2 - SEMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

Client No.
MW-13RRE
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: A4270103RE
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16543W.MSQ
Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
¥ Moisture: decanted: (Y/N) _N Date Extracted: 06/23/94
Concentrated Extract Volume: _1000 (ul) Date Analyzed: 07/07/94
Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) _N pH: 7.0
CONCENTRATION UNITS:
Number TICs found: 3 (ug/L or ug/Kg) UG/L
MLA
CAS NO. Compound Name RT Est. Conc. Q “
1. CYCLOHEXEN-1-0OL ISOMER 3.43 8 {J
2. 930-68-7 2-CYCLOHEXEN-1-ONE 3.83 4 |JN
3. UNSATURATED HYDROCARBON 5.00 7 |BJ Y

FORM IF - GC/MS SVOA TIC




, ZOING &
ASPS1-2 -

ASSCCIATES
SEMIVOLATILES

ANALYSIS DATA SHEET

5033

Client No.

- MW-14R
!1Lab Name: Recra Environmental Contract:
—Jpab Code: RECNY Case No.: SAS No.: SDG No.:
!‘1Matrix: (soil/water) WATER Lab Sample ID: A4270104
~sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16294W.MSQ
!:]Level: (low/med) Low Date Samp/Recv: 05/31/94 06/01/94
E % Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
i Jconcentrated Extract Volume:_1000 (ul) Date Analyzed: 06/22/94
t Injection Volume: 2.00 (ul) Dilution Factor: 1.00
T GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS:
T CAS NO. COMPOUND (ug/L or ug/Kg) ue/L 0 *ﬂ
1/108-95-2------ Phenol 10 U
111-44-4------ Bis (2-chloroethyl) ether 10 U
[: 95-57-8---=--- 2-Chlorophenol 10 U
e | 541-73-1--~~-~ 1,3-Dichlorobenzene 10 U
] 106-46-7------ 1,4-Dichlorobenzene 10 U
£ |195-50-1------- 1,2-Dichlorobenzene 10 U
%.195-48-7------~ 2-Methylphenol 10 U
] 108-60-1------ Bis (2-chloroisopropyl) ether 10 U
g’ 106-44-5------ 4 -Methylphenol 10 U
E 621-64-7---~-~-- N-Nitroso-Di-n-propylamine 10 6]
j 67-72-1------- Hexachloroethane 10 U
4] 98-95-3--~~---- Nitrobenzene 10 U
E. 78-59-1----=--- Isophorone 10 U
n | 88-75-5------- 2-Nitrophenol 10 U
l 105-67-9----~~ 2,4-Dimethylphenol 10 U
E 111-91-1-~-~-~ Bis(2-chlorocethoxy) methane 10 U
B1120-83-2«---=-~ 2,4-Dichlorophencl 10 U
] 120-82-1------ 1,2,4-Trichlorobenzene 10 U
g’'|91-20-3------- Naphthalene 10 U
f; 106-47-8------ 4-Chloroaniline 10 U v
l 87-68-3------- Hexachlorobutadiene 10 U
A $9-50-7------- 4-Chloro-3-methylphenol 10 U
& |91-57-6------~ 2-Methylnaphthalene 10 U
P | 77 -47-4------- Hexachlorocyclopentadiene 10 U
I88-06—2 ——————— 2,4,6-Trichlorophenol 10 U
| °5-95-4------- 2,4,5-Trichlorophenol 25 U
g |91-58-7------- 2-Chloronaphthalene 10 U
88-74-4------- 2-Nitroaniline 25 U
131-11-3------ Dimethyl phthalate 10 U
§|208-96-8------ Acenaphthylene 10 U
§606-20-2------ 2,6-Dinitrotoluene 10 19)
99-09-2------- 3-Nitroaniline 25 U

FORM I - GC/MS BNA



P o mmmm gt~ =
. CCLDRERG ZOINC & ASECCIATES

ASP91-2 - SEMIVOLATILES
ANAI.YSIS DATA SHEET

SSCCIATES

+-
—’l MW-14R
w oLab Name: Recra Environmental Contract
-]Lab Code: RECNY Case No.: SAS No.: SDG No.:
" atrix: (soil/water) WATER Lab Sample ID: A4270104

Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16294W.MSO
:]Level: (low/med) Low Date Samp/Recv: 05/31/94 06/01/94
, % Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
LJConcentrated Extract Volume:_1000 (ul) Date Analyzed: 06/22/94
JI'Injection Volume: 2.00(ulL) Dilution Factor: 1.00

(Y/N) N ©pH: _7.0

GPC Cleanup:

CONCENTRATION UNITS:

FORM I - GC/MS BNA

CAS NO. COMPOUND (ug/L or ug/Xg) ue/L 0 Wé
Acenaphthene 10 U ~
2,4-Dinitrophenol 25 U K
4-Nitrophenol 25 U
Dibenzofuran 10 ]
2,4-Dinitrotoluene 10 U
Diethyl phthalate 10 U
4-Chlorodiphenylether 10 U
Fluorene 10 U
4-Nitroaniline 25 U _
4,6-Dinitro-2-methylphenol 25 U o
N-nitrosodiphenylamine 10 U
4 -Bromophenyl phenyl ether 10 9)
Hexachlorobenzene 10 U
Pentachlorophenol 25 U N

------- Phenanthrene 10 U
------ Anthracene 10 )
——————— Carbazole 10 U
------- Di-n-butyl phthalate 2 BJ 0
------ Fluoranthene 10 U -
—————— Pyrene 10 U
——————— Butyl benzyl phthalate 10 U
——————— 3,3'-Dichlorobenzidine 10 U
——————— Benzo (a)anthracene 10 U
------ Chrysene 10 U
------ Bis (2-ethylhexyl) phthalate 10 U
------ Di-n-octyl phthalate 10 U
—————— Benzo (b) fluoranthene 10 U
------ Benzo (k) fluoranthene 10 U
——————— Benzo (a)pyrene 10 U
------ Indeno (1, 2,3-cd)pyrene 10 U
------- Dibenzo (a,h)anthracene 10 U
—————— Benzo (ghi)perylene 10 9)



GOLDBERG ZOINO & ASSOCIATES OUGD

r ASD91-2 - SEMIVOLATILES
51 TENTATIVELY IDENTIFIED COMPOUNDS
{ Client No.
E MW-14R

Lab Name: Recra Environmental Contract:
jw-Lab Code: RECNY Case No.: SAS No.: SDG No.:
' fMatrix: (soil/water) WATER Lab Sample ID: A4270104

Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16294W. MSQ

Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94

% Moisture: decanted: (Y/N) _N Date Extracted: 06/06/94
concentrated Extract Volume: 1000 (ul) Date Analyzed: 06/22/94

Dilution Factor: 1.00

Injection Volume: 2.00 (ul)

GPC Cleanup: (Y/N) _N pH: 7.0

CONCENTRATION UNITS:
Number TICs found: 3 : (ug/L or ug/Kg) UG/L

CAS NO. Compound Name RT Est. Conc. f
1. CYCLOHEXEN-1-OL ISOMER J
2. 930-68-7 2 -CYCLOHEXEN-1-ONE . JN
3. OXYGENATED COMPOUND 6.00 J

FORM IF - GC/MS SVOA TIC
) O
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GOLDBERG ZOINC & ASSOCIATES ~e o~
ASPS1-2 - SEMIVOLATILES GlLCh
ANALYSIS DATA SHEET
Client No.
MW-14RRE

Lab Name: Recra Environmental Contracet:

Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: A4270104RE

Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16544W.MSQ

Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/9¢

% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94

Concentrated Extract Volume: 1000 (ul) Date Analyzed: 07/07/94

Injection Volume: 2.00 (ul) Dilution Factor: 1.00

GPC Cleanup: (Y/N) N pH: _7.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L o)
108-95-2------ Phenol 10 U
111-44-4------ Bis (2-chloroethyl) ether 10 U
95-57-8------- 2-Chlorophenol 10 U
541-73-1------ 1,3-Dichlorobenzene 10 U
106-46-7----~--~ 1,4-Dichlorobenzene 10 U
95-50-1------~- 1,2-Dichlorobenzene 10 U
95-48-7------- 2-Methylphenol 10 U
108-60-1------ Bis (2-chloroisopropyl) ether 10 U
106-44-5------ 4-Methylphenol 10 U
621-64-T7------ N-Nitroso-Di-n-propylamine 10 U
6§7-72-1--~-=~-~ Hexachloroethane 10 U
98-95-3------~ Nitrobenzene 10 U
78-59-1------- Isophorone 10 U

188-75-5--=-==~~- 2-Nitrophenol 10 U
105-67-9------ 2,4-Dimethylphenol 10 U
111-91-1------ Bis (2-chloroethoxy) methane 10 U
120-83-2----~- 2,4-Dichlorophenol 10 U
120-82-1-~-~---~ 1,2,4-Trichlorobenzene 10 U
91-20-3------- Naphthalene 10 U
106-47-8------~ 4-Chloroaniline 10 U
87-68-3------~ Hexachlorobutadiene 10 U
59-50-7----~--- 4-Chloro-3-methylphenol 10 U
91-57-6---=-~-- 2-Methylnaphthalene 10 U
77-47-4------~ Hexachlorocyclopentadiene 10 U
88-06-2-=------ 2,4,6-Trichlorophenol 10 U
95-95-4-------~ 2,4,5-Trichlorophenol 25 U
91-58-7-------~ 2-Chloronaphthalene 10 u
88-74-4--=---~~ 2-Nitroaniline 25 U
131-11-3------ Dimethyl phthalate 10 U
208-96-8~----- Acenaphthylene 10 U
606-20-2-----~ 2,6-Dinitrotoluene 10 U
99-09-2------- 3-Nitroaniline 25 U

FORM I - GC/MS BNA

AL



) GOLDRBRERG ZOINO & ASSCOCIATES e -
- ASPS1-2 - SEMIVOLATILES BRI Vg
I . ANALYSIS DATA SHEET
Client No.
I MW- 14RRE
‘Lab Name: Recra Environmental Contract:
I"Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: DA4270104RE
i—.Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16544W.MSO
..Level: (low/med) LOW Date Samp/Recv: 05/31/94 06/01/94
l@=% Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
’i Concentrated Extract Volume: 1000 (uL) Date Analyzed: 07/07/94
B

Injection Volume: 2.00 (ul) Dilution Factor: 1.00

GPC Cleanup: (Y/N) N pH: _7.0

CONCENTRATION UNITS: dai
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q A

83-32-9------- Acenaphthene 10
51-28-8------- 2,4-Dinitrophenol 25
100-02-7-----~ 4-Nitrophenol 25
132-64-9------ Dibenzofuran 10
121-14-2------ 2,4-Dinitrotoluene 10
84-66-2------- Diethyl phthalate 10
7005-72-3----- 4-Chlorodiphenylether 10
86-73-7------~ Fluorene 10
100-01-6----~-- 4-Nitroaniline 25
534-52-1------ 4,6—Dinitro-2-methylphenol 25
86-30-6------~ N-nitrosodiphenylamine 10
101-55-3------ 4-Bromophenyl phenyl ether 10
118-74-1------ Hexachlorobenzene 10
87-86-5------- Pentachlorophenol 25
85-01-8-----~-~ Phenanthrene 10
120-12-7--=--~-~ Anthracene 10
86-74-8-----~--~ Carbazole 10
84-74-2------~ Di-n-butyl phthalate 10
206-44-0------ Fluoranthene 10
129-00-0------ Pyrene 10
85-68-7---=--~--~ Butyl benzyl phthalate 10
91-94-1------- 3,3 -Dichlorobenzidine 10
56-55-3------- Benzo (a)anthracene 10
218-01-9------ Chrysene 10
117-81-7------ Bis (2-ethylhexyl) phthalate 1
117-84-0------ Di-n-octyl phthalate 10
205-99-2------ Benzo (b) fluoranthene 10
207-08-9------ Benzo (k) fluoranthene 10
50-32-8------- Benzo (a)pyrene 10
193-39-5------ Indeno(1,2,3-cd)pyrene 10
53-70-3-------~ Dibenzo(a,h)anthracene 10
191-24-2------ Benzo (ghi) perylene 10

C.‘}C%C‘.C‘.CIC:CIQC:CGGGCGGGGGGC}GGC}C}C{GGGGGG

TR

FORM I - GC/MS BNA
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Matrix:

U Level:

Injection Volume:

GPC Cleanup:

Lab Name: Recra Environmental

GOLDRBERG ZCINC & ASSOCIATES
ASP91-2 - SEMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

Lab Code: RECNY

2+ gample wt/vol:

(low/med)

Moisture:

Case No.:

PUEEE—

(soil/water) WATER

1000.0 (g/mL) ML
LOW

decanted: (Y/N) _N

; Concentrated Extract Volume: _1000 (ul)

2.00 (ul)

(Y/N) _N_ pH: _ 7.0

Contract:

Client No.

MW-14RRE

SAS No.:

Lab Sample ID:
Lab File ID:

Date Samp/Recv:

SDG No.:

A4270104RE

16544W.MSQ

05/31/94 06/01/94

Date Extracted: 06/23/94
Date Analyzed: 07/07/94
Dilution Factor: 1.00

-

CONCENTRATION UNITS:

Number TICs found: 2 (ug/L or ug/Kg) UG/L
CAS NO. Compound Name RT Est. Conc. Q
1. CYCLOHEXEN-1-0OL ISOMER 3.43 8 |J
2. 930-68-7 2-CYCLOHEXEN-1-ONE 3.92 5 |JN

FORM IF - GC/MS SVOA TIC

ac



- . -

GCLIDBERG ZOINC & ASSOCIATES

ASP91-2 SEMIVOLATILES
e Fa) -
ANALYSIS DATA SHEET OCZ9
Client No.
pUP 1
Lab Name: Recra Environmental Contract:
Lab Code: RECNY Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER

Sample wt/vol: 1000.0 (g/mL) ML
Level: (low/med) LOW
% Moisture: decanted: (Y/N) N

Concentrated Extract Volume:_1000 (ulL)

Lab Sample ID: 24270110

Lab File ID: 16394W.MSO

Date Samp/Recv: 06/01/94 06/01/34

Date Extracted: 06/06/94
Date Analyzed: 06/29/94

Injection Volume: 2.00(ul) Dilution Factor: 1.00
GPC Cleanup: (Y¥/N) N pH: _7.0
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0
108-95-2-----~- Phenol 10 9)
111-44-4------ Bis(2-chloroethyl) ether 10 U
95-57-8------- 2-Chlorophenol 10 U
541-73-1--~---- 1,3-Dichlorobenzene 10 U
106-46-T7-===-~ 1,4-Dichlorobenzene 10 U
95-50-1----~--- 1,2-Dichlorcbenzene 10 U
95-48-7~-=-=--~ 2-Methylphenol 0.4 J
108-60-1--=-=--~ Bis (2-chloroisopropyl) ether 10 U
106-44-5------ 4 -Methylphenol 10 U
621-64-T=-=---- N-Nitroso-Di-n-propylamine 10 U
67-72-1~=-=-=-- Hexachloroethane 10 U
98-95-3-=--=-~--~ Nitrobenzene 10 u
78-59-1-=-=--~ Isophorone 10 U
88-75-5-~-=--~ 2-Nitrophenol 10 U
105-67-9-~=-=~~ 2,4-Dimethylphenol 0.2 J
111-91-1--=--~ Bis (2-chloroethoxy) methane 10 U
120-83-2-=-=~- 2,4-Dichlorophencl 10 U
120-82-1-~---- 1,2,4-Trichlorobenzene 10 U
91-20-3-==-=-~-- Naphthalene 1 J
106-47-8-===-=~ 4-Chloroaniline 10 U
87-68-3---~--- Hexachlorobutadiene 10 U
59-50-7-====-~ 4-Chloro-3-methylphenol 4 J
91-57-6-=-=~~~ 2-Methylnaphthalene 10 U
77-47-4-w~w==-~- Hexachlorocyclopentadiene 10 U
88-06-2-====-~ 2,4,6-Trichlorophenol 10 U
95-95-4-==~=~-=~ 2,4,5-Trichlorophenol 25 U
91-58-7-=----~~- 2-Chloronaphthalene 10 U
88-74-4-~-=--~-- 2-Nitroaniline 25 U
131-11-3------ Dimethyl phthalate 10 U
208-96-8-----~ Acenaphthylene 10 U
606-20-2-=----- 2,6-Dinitrotoluene 10 )
99-09-2~------ 3-Nitroaniline 25 U
FORM I - GC/MS BNA
AlL




N GOLDBERG ZOINC & ASSCCIATES
o ASP91-2 - SEMIVOLATILES
) T hy Ia wwTT -
J ANAIYSIS DATA SHEET GG‘_O
1 Client No.
]
- DUP 1
‘_Lab Name: Recra Environmental Contract:
-JLab Code: RECNY Case No.: SAS No.: SDG No.:
!‘Matrix: (soil/water) WATER Lab Sample ID: A4270110
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16394W.MSQ
—JLevel: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
P-% Moisture: decanted: (Y/N) N Date Extracted: 06/06/94
:JConcentrated Extract Volume:_1000 (uL) Date Analyzed: 06/29/94
t}lnjection Volume: 2.00 (uL) Dilution Factor: 1.00
TGPC Cleanup: (Y/N) N pH: _7.0
[ N
o CONCENTRATION UNITS: (
CAS NO. COMPOUND (ug/L or ug/Kg)  UG/L g Ve
&
r7 83-32-9-~-~~-~ Acenaphthene 10 U
J151-28-5------- 2,4-Dinitrophencl 25 U
; 100-02-7--=-~--~ 4-Nitrophenol 25 U
132-64-9----~-~ Dibenzofuran 10 U
[] 121-14-2----~-- 2,4-Dinitrotoluene 10 ¢}
| |84-66-2------- Diethyl phthalate 0.2 J
im|7005-72-3-~~-- 4-Chlorodiphenylether 10 U
||86-73-7------~ Fluorene 10 U
100-01-6--=~-~-- 4-Nitroaniline 25 U
534-52-1----~-- 4,6-Dinitro-2-methylphenol 25 U
.| 86-30-6---~-~--- N-nitrosodiphenylamine 10 U
1101-55-3~---~-~- 4 -Bromophenyl phenyl ether 10 U
; |118-74-1------ Hexachlorobenzene 10 U
87-86-5--=--~-- Pentachlorophenol 25 U
85-01-8-=--=-~-~- Phenanthrene 10 U
120-12-7------ Anthracene 10 U
86-74-8----~--- Carbazole 10 U
84-74-2-=-=-=-=- Di-n-butyl phthalate 0.5 BJ e}
206-44-0---~--- Fluoranthene 10 U
129-00-0-----~- Pyrene 10 9]
85-68-T---=-=~- Butyl benzyl phthalate 10 U
91-94-1----~--- 3,3'-Dichlorobenzidine 10 U
56-55-3------- Benzo (a)anthracene 10 U
218-01-9------ Chrysene 10 U
117-81-7------ Bis(2-ethylhexyl) phthalate 0.6 J
117-84-0--~~~~ Di-n-octyl phthalate 10 U
205-99-2------ Benzo (b) fluoranthene 10 U
207-08-9------ Benzo (k) fluoranthene 10 U
50-32-8------~ Benzo{a) pyrene 10 U
193-39-5------ Indeno(1l,2,3-cd)pyrene 10 U
53-70-3~--==-~ Dibenzo (a, h)anthracene 10 U
191-24-2-----~ Benzo (ghi)perylene 10 U
O
FORM I - GC/MS BNA
AL




ﬁ,“ ~r A
! GOLDBERG ZOINO & ASSOCIATES el
) ASP91-2 - SEMIVOLATILES
| - TENTATIVELY IDENTIFIED COMPOUNDS
f Client No.
: DUP 1
"] Lab Name: Recra Environmental Contract:
£
d; Lab Code: RECNY Case No.: SAS No.: SDG No. :
-
. | Matrix: (soil/water) WATER Lab Sample ID: 24270110
i; gample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16394W.MSQ
L
‘g Level: (low/med) Low Date Samp/Recv: 06/01/94 06/01/94
é: % Moisture: decanted: (Y/N) _N Date Extracted: 06/06/94
;
¢ Concentrated EXtract Volume: _1000 (ulL) Date Analyzed: 06/29/94
LS
| Injection Volume: 2.00 (ul) Dilution Factor: 1.00
' opC Cleanup: (Y/N) _N pH: __7.0
. CONCENTRATION UNITS:
& Number TICs found: 6 (ug/L or ug/Kg) UG/L “
CAS NO. Compound Name RT Est. Conc. Q 1
UNKNOWN ' 3.18 6 |J 5
CYCLOHEXEN-1-0OL ISOMER 3.65 3 1J
CHLOROMETHYLBENZENE ISOMER 4.45 630 |J
17849-38-56 2 - CHLORO- BENZENEMETHANOL 6.48 21 {JdN
CHLOROMETHYLPHENOL ISOMER 7.07 10 |(J
CHLOROBENZOIC ACID ISOMER 7.65 4 |J

FORM IF - GC/MS SVOA TIC




GOLDRBRERG ZOINC & ASSOCTIATES

r

he ASP91-2 - SEMIVOLATILES et
[ ANALYSIS DATA SHEET KV A VAL
, Client No.
g DUP 1RE
yjiab Name: Recra Environmental Contract:
;“}Lab Code: RECNY Case No.: SAS No.: SDG No.:
& =a . .
N lMatrlx: (soil/water) WATER Lab Sample ID: D4270110RE
L Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16553W.MSQ
'J Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
.7 % Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
-= Concentrated Extract Volume:_1000 (uL) Date Analyzed: 07/08/94
'7 Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
| CONCENTRATION UNITS:
v CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
£7 1108-95-2------ Phenol 10 g
rw |111-44-4------ Bis (2-chloroethyl) ether 10 U
95-57-8------- 2-Chlorophenol 10 U
{W 541-73-1------ 1,3-Dichlorobenzene 10 U
b1 l106-46-7------ 1,4-Dichlorobenzene 10 U
95-50-1------- 1,2-Dichlorobenzene 10 U
- {95-48-7------- 2-Methylphenol 10 U
| |108-60-1------ Bis (2-chloroisopropyl) ether 10 U
- |106-44-5------ 4-Methylphenol 10 U
- |621-64-7------ N-Nitroso-Di-n-propylamine 10 U
67-72-1------- Hexachloroethane 10 U
-~ {98-95-3------- Nitrobenzene 10 U
78-59-1----~--- Isophorone 10 U
= [88-75-5------- 2-Nitrophenol 10 U
2 |105-67-9------ 2,4-Dimethylphenol 10 U
111-91-1------ Bis (2-chloroethoxy) methane 10 U
- 1120-83-2------ 2, 4-Dichlorophenol 10 U
“1120-82-1------ 1,2,4-Trichlorobenzene 10 U
= 191-20-3------- Naphthalene 10 U
_ |106-47-8------ 4-Chloroaniline 10 U
i 87-68-3----~--~ Hexachlorobutadiene 10 U
- 59-50—7----r«-4-Chloro—3-methylphenol 1 J
91-57-6----=--~ 2-Methylnaphthalene 10 U
—— |77-47-4------~ Hexachlorocyclopentadiene 10 U
o 88-06-2------~ 2,4, 6-Trichlorophenol 10 U
§5-95-4------- 2,4,5-Trichlorophenol 25 U
. 191-58-7--~-----~ 2-Chloronaphthalene 10 U
| |88-74-4------- 2-Nitroaniline 25 U
-« 1131-11-3------ Dimethyl phthalate 10 8)
= 208-96-8-----~ Acenaphthylene 10 U
606-20-2------ 2,6-Dinitrotoluene 10 U
o< |99-09-2------- 3-Nitroaniline 25 U
- FORM I - GC/MS BNA =
Al



3 COLDBERG ZOINO & ASSOCIATES r~e
- ASP91-2 - SEMIVOLATILES ATOX
{_ ANALYSIS DATA SHEET
l Client No.
DUP 1RE
!j Lab Name: Recra Environmental Contract:
"~ Lab Code: RECNY Case No.: SAS No.: SDG No.:
EJ Matrix: (soil/water) WATER Lab Sample ID: A4270110RE
Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16553W.MSQ
_] Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
!7 % Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
~ Concentrated Extract Volume: 1000 (ul) Date Analyzed: 07/08/94
Injection Volume: 2.00 (ul) Dilution Factor: 1.00
GPC Cleanup: (Y/N) N pH: _7.0
CONCENTRATION UNITS: Vale
- cas No. COMPOUND (ug/L or ug/Kg) UG/L o ¢
83-32-9-------~ Acenaphthene 10 g
51-28-5------- 2,4-Dinitrophenol 25 U
100-02-7------ 4 -Nitrophenol 25 U
132-64-9------ Dibenzofuran i0 U
121-14-2------ 2,4-Dinitrotoluene 10 U
84-66-2------~ Diethyl phthalate 10 U
7005-72-3----~ 4-Chlorodiphenylether 10 U
86-73-7----~-- Fluorene 10 U
100-01-6------ 4-Nitrocaniline 25 U
534-52-1------ 4,6-Dinitro-2-methylphenol 25 U 3
86-30-6------- N-nitrosodiphenylamine 10 U
101-55-3----~-~ 4-Bromophenyl phenyl ether 10 U
118-74-1------~ Hexachlorobenzene 10 U
187-86-5--=-~--- Pentachlorophenol 25 u
85-01-8------- Phenanthrene 10 U
120-12-7----~-~ Anthracene 10 u
86-74-8------- Carbazole 10 U
84-74-2~---~~~ Di-n-butyl phthalate 10 U
206-44-0-----~ Fluoranthene 10 U
129-00-0------ Pyrene 10 v I
85-68-7----~-~ Butyl benzyl phthalate 10 U
91-94-1------- 3,3 -Dichlorobenzidine 10 U
56-55-3---~----~ Benzo (a)anthracene 10 u
218-01-9----~--~ Chrysene 10 U
117-81-7------ Bis (2-ethylhexyl) phthalate 10 U
117-84-0------ Di-n-octyl phthalate 10 U I
205-99-2---~--- Benzo (b) fluoranthene 10 V)
207-08-9------ Benzo (k) fluoranthene 10 U
50-32-8------- Benzo (a) pyrene 10 U
193-39-5------ Tndeno(1,2,3-cd)pyrene 10 8)
§3-70-3------~ Dibenzo(a,h)anthracene 10 9]
191-24-2------ Benzo (ghi)perylene 10 U
FORM I - GC/MS BNA e




GOLDBERG ZOINO & ASSOCIATES o0lo4
ASP91-2 - SEMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

1

“—
A

Client No.
L. DUP 1RE
Lab Name: Recra Environmental Contract:

I” Lab Code: RECNY  Case No.: SAS No.: SDG No.:
' Matrix: (soil/water) WATER Lab Sample 1ID: A4270110RE

r—

_ Sample wt/vol: 1000.0 (g/mL) ML Lab File ID: 16553W.MSO
|- Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

~ % Moisture: decanted: (Y/N) _N Date Extracted: 06/23/%94
aT'Concentrated Extract Volume: _1000 (ul) Date Analyzed: 07/08/94
! ' Injection Volume: 2.00 (ul) Dilution Factor: 1.00
[‘_GPC Cleanup: (Y/N) _N pH: 7.0
' CONCENTRATION UNITS:

Number TICs found: 4 (ug/L or ug/Kg) UG/L

i
{: CAS NO. Compound Name RT Est. Conc. Q
R CYCLOHEXEN-1-OL ISOMER 3.43 a |3
! 2. 930-68-7 2 -CYCLOHEXEN-1-ONE 3.85 3 |JN

3. 17849-38-5 2 - CHLORO-BENZENEMETHANOL 6.20 58 |JN
4. UNKNOWN 14.05 3 4J

FORM IF - GC/MS SVOA TIC 4Q~




GOLDRERZ ZOING & ASSCCIATES -~
- ASPSi-2 - SEMIVCLATILES ?GUU
J ANALYSIS DATA SHEET
Ul Client No.
T FIELD BLANK
u_Lab Name: Recra Environmental Contract:
J*Lab Code: RECNY Case No.: SAS No.: SDG No. :

WMatrix: (soil/water) WATER Lab Sample ID:  A4270111
r'Sample wt/vol: 990.00 (g/mL) ML Lab File ID: 16395W.MSQ
IJLevel: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94

-% Moisture: decanted: (Y/N) N Date Extracted: 06/06/34

|

=Concentrated Extract Volume:_1000 (ul) Date Analyzed: 06/29/94

JInjection Volume: 2.00 (ul) Dilution Factor: 1.00

“apC Cleanup: (Y/N) N pH: _7.0

, CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) Ue/L 0

108-95-2----~~ Phenol 10
111-44-4-----~ Bis(2-chloroethyl) ether 10
95-57-8--=--=-~ 2-Chlorophenol 10
541-73-1----~- 1,3-Dichlorobenzene 10
106-46-7---~~- 1,4-Dichlorobenzene 10

95-50-1--~-~~-- 1,2-Dichlorobenzene 10
95-48-7~=-~---~ 2-Methylphencl 10
108-60-1------ Bis (2-chloroisopropyl) ether 10

106-44-5------ 4-Methylphenol 10
621-64-7-----~ N-Nitroso-Di-n-propylamine 10
67-72-1-=-==-- Hexachloroethane 10
.| 98-95-3------~ Nitrobenzene 10

. | 78-59-1------- Isophorone 10
88-75-5-----~~ 2-Nitrophenol 10
105-67-9---~-~- 2,4-Dimethylphenol 10
111-81-1-----~- Bis (2-chloroethoxy) methane 10
120-83-2--~--~-- 2,4-Dichlorophenol 10
120-82-1-----~ 1,2,4-Trichlorobenzene 10
91-20-3~------ Naphthalene 10
106-47-8---~-~ 4-Chloroaniline 10
87-68-3--=-~-=-~ Hexachlorobutadiene 10
59-50~7=-====-~ 4-Chloro-3-methylphenol 10
91-57-6---=~-~-~ 2-Methylnaphthalene 10
77-47-4--===~~ Hexachlorocyclopentadiene 10
88-06-2-~--=-~- 2,4,6-Trichlorophenol 10
95-95-4----~--- 2,4,5-Trichlorophenol 25
91-58-7-=----- 2-Chloronaphthalene 10
88-74-4--~---- 2-Nitroaniline 25
131-11-3---=~-~- Dimethyl phthalate 10
208-96-8------ Acenaphthylene 10
606-20-2------ 2,6-Dinitrotoluene 10
99-09-2---~---- 3-Nitroaniline 25

aaccdaaaoaoaadagadadooaaaaaaaaacaaaaaaqaacaacaaaaa

FORM I - GC/MS BNA 4(‘\
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T

-

L

!;Lab Name: Recra Environmental Contract:
L;Lab Code: RECNY Case No.: __  SAS No.:
l%Matrix: (soil/water) WATER

ifSample wt/vol: 990.00 (g/mL) ML

j‘Level: (low/med) Low

% Moisture: decanted: (Y/N) N

Concentrated Extract Volume:_1000 (ul)

“Injection Volume: 2.00 (ul)

;fGPC Cleanup: (Y/N) N pH: _7.0

Iy hal ”
ZCINC & ASET =5
SEMIVOLATILES

ANALYSIS DATA SHEET

5036

e -

— S D

Client No.

FIELD BLANK

SDG No.:
Lab Sample ID: A4270111

Lab File ID: 16395W.MSQ

Date Samp/Recv: 06/01/94 06/01/94

Date Extracted: 06/06/94
Date Analyzed: 06/29/94
Dilution Factor: 1.00

CONCENTRATION UNITS:

[" cas No. COMPOUND (ug/L or ug/Kg) UG/L Q Wg
t; 83-32-9---=-~~-- Acenaphthene 10 U
e 51-28-5-=-=-==~ 2,4-Dinitrophenol 25 u
L 100-02-7-----~- 4-Nitrophenol 25 U
132-64-9------ Dibenzofuran 10 U
- 121-14-2----~~ 2,4-Dinitrotoluene 10 u
84-66-2-~=--==-~ Diethyl phthalate 10 U
-|7005-72-3~---- 4-Chlorodiphenylether 10 U
[. 86-73-T-~=m==- Fluorene 10 U
T ™1100-01-6-----~- 4-Nitroaniline 25 U
4,6-Dinitro-2-methylphenol 25 8]
N-nitrosodiphenylamine 10 U
4 -Bromophenyl phenyl ether 10 U
Hexachlorobenzene 10 U
Pentachlorophenol 25 U
Phenanthrene 10 U
Anthracene 10 U
Carbazole 10 U

Di-n-butyl phthalate 1 BJ 0
Fluoranthene 10 U
Pyrene 10 U
Butyl benzyl phthalate 10 U
3,3'-Dichlorobenzidine 10 U
——————— Benzo (a)anthracene 10 U
------ Chrysene 10 U
—————— Bis (2-ethylhexyl) phthalate 10 U
—————— Di-n-occtyl phthalate 10 U
------ Benzo (b) fluoranthene 10 U
------ Benzo (k) fluoranthene 10 U
——————— Benzo (a)pyrene 10 U
------ Indeno(1,2,3-cd)pyrene 10 v
------- Dibenzo (a,h)anthracene 10 U
—————— Benzo (ghi)perylene 10 U

FORM I - GC/MS BNA

Au




GOLDBERG ZOINO & ASSOCIATES S5607
ASP91-2 - SEMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS

Client No.
, FIELD BLANK
" Lab Name: Recra Environmental Contract:
Lab Ccde: RECNY Case No.: ___ SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 24270111
Sample wt/vol: 990.00 (g/mL) ML Lab File ID: 16395W.MSQ
Level: (low/med)  LOW Date Samp/Recv: 06/01/94 06/01/94
% Moisture: decanted: (Y/N) _N_ Date Extracted: 06/06/94
Concentrated Extract Volume: _1000 (ul) Date Analyzed: 06/29/94
Injection Volume: 2.00 (uL) Dilution Factor: 1.00
GPC Cleanup: (Y/N) _N_ pH: 7.0
CONCENTRATION UNITS:
Number TICs found: __1 (ug/L or ug/Kg) UG/L

CAS NO. Compound Name RT Est. Conc.

FORM IF - GC/MS SVOA TIC



2ERG ZOINO & ASSOCTIATES

91-2 - SEMIVOLATILES SOCS
ANALYSIS DATA SHEET

Client No.

FIELD BLANKRE ]

Lab Name: Recra Environmental Contract:
‘Lab Code: RECNY Case No.: ________ SAS No.: SDG No.:
Matrix: {(soil/water) WATER Lab Sample ID: A4270111RE
Sample wt/vol: 990.00 (g/mL) ML Lab File ID: 16554W.MSQ
Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
£ % Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
Concentrated Extract Volume:_ 1000 (ul) Date Analyzed: 07/08/94
; Injection Volume: 2.00 (ul) Dilution Factor: ____1.00

GPC Cleanup: (Y/N) N pH: _7.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L 0

108-95-2------ Phenol 10
111-44-4------ Bis (2-chloroethyl) ether 10
95-57-8------- 2-Chlorophenol 10
541-73-1------ 1,3-Dichlorobenzene 10
106-46-7-----~ 1, 4-Dichlorobenzene 10
95-50-1------~ 1,2-Dichlorocbenzene 10
95-48-7------- 2-Methylphenol 10
108-60-1------ Bis (2-chloroisopropyl) ether 10
106-44-5------ 4-Methylphenol 10
621-64-7------ N-Nitroso-Di-n-propylamine 10
67-72-1------- Hexachloroethane 10
98-95-3------- Nitrobenzene 10
78-59-1--~---- Isophorone 10
88-75-5------- 2-Nitrophenol 10
105-67-9------ 2,4-Dimethylphencl 10
111-91-1------ Bis (2-chloroethoxy) methane 10
120-83-2------ 2,4-Dichlorophenol 10
120-82-1------ 1,2,4-Trichlorobenzene 10
91-20-3------- Naphthalene 10
106-47-8-----~ 4-Chloroaniline 10
87-68-3------- Hexachlorobutadiene 10
59-50-7------~ 4-Chloro-3-methylphenol 10
91-57-6~----~-~ 2-Methylnaphthalene 10
77-47-4------~ Hexachlorocyclopentadiene 10
88-06-2--=----- 2,4,6-Trichlorophenol 10
95-95-4------- 2,4,5-Trichlorophenol 25
91-58-7------- 2-Chloronaphthalene 10
88-74-4------- 2-Nitroaniline 25
131-11-3------~ Dimethyl phthalate 10
208-96-8------ Acenaphthylene 10
606-20-2-----~ 2,6-Dinitrotoluene 10
99-09-2------- 3-Nitroaniline 25

cacdacacdaaaacagaagaaqaaaaaccaaaaaaaaaaa

FORM I - GC/MS BNA

Pt
F




GOLDBERG ZOINC & ASSOCIATES e -
ASP91-2 - SEMIVOLATILES 509
ANALYSTS DATA SHEET

e

117-84-0-----~ Di-n-octyl phthalate 10
205-89-2------ Benzo (b) fluoranthene 10
207-08-9------ Benzo (k) fluoranthene 10
50-32-8------- Benzo(a)pyrene . 10
193-39-5------ Indeno(1,2,3-cd)pyrene 10
53-70-3---«=~- Dibenzo (a,h)anthracene 10
191-24-2------ Benzo (ghi)perylene 10

Client No.
I FIELD BLANKRE
-TLab Name: Recra Environmental Contract:
l?’Lab Code: RECNY Case No.: SAS No.: SDG No.:
{Matrix: (soil/water) WATER Lab Sample ID: A4270111RE
| sample wt/vol: 990.00 (g/mL) ML Lab File ID: 16554W.MSOQ
‘.
J Level: (low/med) LOW Date Samp/Recv: 06/01/94 06/01/94
lﬂ % Moisture: decanted: (Y/N) N Date Extracted: 06/23/94
l
~ Concentrated Extract Volume:_ 1000 (uL) Date Analyzed: 07/08/94
!T Injection Volume: 2.00 (uly) Dilution Factor: 1.00
l GPC Cleanup: (Y/N) N pH: _7.0
o CONCENTRATION UNITS: ,
[T CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q Va
tT 83-32-9------- Acenaphthene 10 U
r 51-28-5------- 2,4-Dinitrophenol 25 U
100-02-7------ 4-Nitrophenol 25 U
E‘ 132-64-9------ Dibenzofuran 10 U
i‘ 121-14-2-~---~-- 2,4-Dinitrotoluene 10 U
84-66-2------- Diethyl phthalate 10 U
t— 7005-72-3----- 4-Chlorodiphenylether 10 U
| |86-73-7------- Fluorene 10 U
100-01-6------ 4-Nitroaniline 25 U B
. 1534-52-1----~-- 4,6-Dinitro-2-methylphenol 25 U <
86-30-6------- N-nitrosodiphenylamine 10 U
~ {101-55-3-----~ 4-Bromophenyl phenyl ether 10 U
1{118-74-1------ Hexachlorobenzene 10 U
- 87-86-5----~--- Pentachlorophenol 25 U
85-01-8------- Phenanthrene 10 U
120-12-7-----~ Anthracene 10 U
86-74-8------- Carbazole 10 U
84-74-2------- Di-n-butyl phthalate 0.4 J
206-44-0------ Fluoranthene 10 U
129-00-0---~--- Pyrene 10 U N
85-68-7------~ Butyl benzyl phthalate 10 U
91-94-1------- 3,3'-Dichlorobenzidine 10 9]
56-55-3-----~- Benzo (a)anthracene 10 U
218-01-9------ Chrysene 10 U
117-81-7------ Bis (2-ethylhexyl) phthalate 10 U
8)
9]
8]
U
U
9]
9]

FORM I - GC/MS BNA
- ALL



GOLDBERG ZOINO & ASSOCTATES 5070
ASP91-2 - SEMIVOLATILES
TENTATIVELY IDENTIFIED COMPOUNDS
Client No.

FIELD BLANKRE

Lab Name: Recra Environmental Contract:

7 Lab Code: RECNY Case No.: SAS No.: SDG No.:
B |Matrix: (soil/water) WATER Lab Sample ID: A4270111RE
; Sample wt/vol: $90.00 (g/mL) ML Lab File ID: 16554W.MSO

B Level:  (low/med)  LOW Date Samp/Recv: 06/01/94 06/01/94
% Moisture: decanted: (Y/N) _N Date Extracted: 06/23/94

{ Concentrated Extract Volume: _1000 (ul) Date Analyzed: 07/08/94

Injection Volume: 2.00 (ul) Dilution Factor: 1.00

GPC Cleanup: (Y/N) _N PH: 7.0

CONCENTRATION UNITS:
% Number TICs found: Q (ug/L or ug/Kg) UGc/L

‘ CAS NO. =4r Compound Name RT Est. Conc. Q

FORM IF - GC/MS SVOA TIC e
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ACZNAPHTHENE

Summary

Acenaphthene .is a twve-ringed polycyclic aromatie hydrocarbon
(PAB), Although little specific informatien on acenaphthene
is &vailable, information on related PAEs suggests that acenaph-
thene.-is not very persistent in the environment and that biocdegra-
dation is the ultimate fate process. Acenaphthene has not
been shown to be carcinogenic or mutagenic, but it does cause
liver and kidney damage at high ezposure levels.

CAS Number: 83-32-9
Chemical Poraula: °12310
IUPAC Name: Acenaphthene :

Chemical and Physical Propecties

Molecular Weight: 1%54.21

Boiling Point: 279°C

‘ Melting Point: 96¢.2°C

Specific Gravity: 1.228 at 0°C

Solubility in Water: 3.42 mg/liter at 25°C

Solubility in Organics:s Soluble in ethanocl, toluene, chloroform,
: benszene, and acetic acid

Log OctanelAater Fartitiocm Coefficient: 4.33
Vapor Premiliize: Less then 0.02 mm Hg at 20°C
Vapor Deasity: 5.32

‘s

Transport and Pate

Acenaphthene, like other polycyclic aromatic hydrocacbons
(PABS), cag.bo c-itted into the cnsigan-cnt by both naturzal and

Acenaphthene ;“
duced from A
g:gg: 1388 g:?rmavuacileable copY. ¢ c '
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anthropogenic sources. Since very little information is avail-
able on this compound specifically, its environmental fate

is largely inferred from data for PAHs in general. 1In aig,
dcenaphthene can be transported as adsorbed Ratter on suspended
particulates. Ambient 31: samples collected in Sydney, Australia,
contained .07 ug/100.8°, indicating that ataospheric transpor:
occurs and that individuals in uzban envizonments may be exposed
to measureable levels.

& . .
In surfage vater, dizece, rapid photolysis of dissolved

acenaphthene .may be an important water-zelated environmental
fate. It is probable that singlet ozygen is the oxidant and
that the reaction products are quinones. vVolatilizatica aay
play a role in acenaphthene transport, depending en mizing
rates in both the water and air columns. However, adsozption
to sediments is prodably the dominant aquatic transport process.
Consideration of the log octanol/water partition coefficient
for acenaphthene and of the behavior of other PARs indicates
that acenaphthene can be strongly adsorbed cnto suspended and
sedimentary particulate matter, especially pazticulates high
ia organic ccatent.

¥

Based on informatiom concerning related compounds, it 3
is likely that bicaccumulation of acenaphthene is short term,
especially for vertebrates. Althcugh it is capidly aceu-ulatndg
afzer exposure, it also is zapidly metabolized and escreted.
Consequently, bicaccumulation is not considerzed an important
fate process. Biodegradation is considered the ultimate fate
process for acenaphthene. Based cn informatica for related
compounds, it is probable that acenaphthene is :cldtliadog:adcd
by miczobes. Biodegradation {s likely to be more :tt ia
the goil than in aquatic systems. Eowever, studies ndicate
that biodegradation an be more important ia those aquatic
systess that are chronically affected by Fax contamination,

Jealth Rffects

Begative results are reported for a test of acenaphthene

carcinogenicity based upon aooglasttc induction in the newt

ta ‘ » But the celiability of the test systea
or pr sammalian carcinogenicity i{s not es ished.
, studies involviang exposuze to acenaphthene

K - complez aiztures of FAES and other substances
report - posit and negative results. Zowever, the relative
importance individual components in the mixtures tested
cannot be determined, and no conclusions involving acenaphthene
can be dzawvn. Studies using several different bacteriel test -
systems provide no evidence of lntagcaieitx. No iaformation
concerning its teratogenicity or reproductive tozicity is avail-

able,

‘““ﬂh“‘ﬂ‘ Reproduced from
Page 2 best available copy.
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) The most thoroughly investigated effect of acenaphthene

{s its ability to produce nuclear and cytological changes in.
a vn:iet¥ of microbial and plant species. Most of these changes,
such as increases in cell size and DNA content, are associated
with a disruption of the spindle mechanisa during nitosis and

the resuiting induction of polyploidy. However, there is no
known correlation between these effects and the biological

impact of acenaphthene on mammalian cells.

Very little is known about the human toxicity of acenaph-
thene. It has been shown to be irritating to the skin and
sucous meabranes and to cause veaiting {f swallowed in large
quantities.

In both rats and mice, subchroanic oral exposure causes
loss of body weight, changes in peripheral blood, increased
aminotransferase levels in blocod serum, and mild morphological
damage to the liver and kidneys. The oral LD is 10 g/kg
for rats and 2.1 ¢/kg for mice. Kidney and 1?9-: damage is
greater after subchzonic exposure to acsnaphthene than after
acute exposure.

Toxicity to Wildlife and Domestic Animals

In acute toxicity tests for freshwater organisas, EC 4
values of 41,200 and 1,700 ug/liter aze reported for the d2ad0<
ceran Daphnia magna and the bluegill, respectively. 1In saltwater
species, 96-hour LC., concentrations for the mysid shrimp and
the sheepshead ninnas aze 970 and 2,230 pg/liter, respectively.

A chronic value of 710 ug/liter is reported for the sheepshead
ainnow, and the acute-chronic ratio for this species is 3.1.

No other aquatic life chronic data are available. The freshwater
alga Selenastrum capricoranutua and the saltvater alga Skeletonema
costatum ace Doth relatively sensitive to acenaphthene exposuce,
with 96-hour 3C 0 values for chlorophyll a and cell number

of apprcainat01§ $2% ug/liter and 3500 ug/Tites, respectively.

The steady state bioconcentratica factor for acenaphthene
{n the bluegill is 387, with a tissue half-life of less than
1 day. B8y using the bluegill data and an adjustasent factor
to allow for differences in lipid content, the bioconcentration
factor f£pr acenaphthene and the edible portions of all freshwater
and es lnq_gggggic organisas consumed Amezicans is esti--
mated 242. Reports of acenaphthens foods is limited.
One stadip zeports levels of 3.2 pg/kg (the detection liait)
or greater in the tissues of shellfish of an unspecified species
and locatien.

A study summarizing the toxicity of a variety of compounds
to wild and domestic bizd species indicates that the Lo 0 of
acenaphthene for the redwinged blackbizd is greater :haﬁ 100 ag/kg.

y
3

Acenaphthene
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Purthermore, the study reports that acenaphthene did not sig=-
nificantly deter feeding by the blackbird even when it was pres-
ent in food at relatively high concentrations.

2w

xogulatioéi'and Standards
Aabient Water Quality Criteria (USEZPA):

Aguatiec Life

The available data are inadequate for establishing final
criteria. BEPA did report the lowest valves known to cause
toxicity in aquatic organisas.

Preshwater

Acute toxicity: 1,700 ug/liter .
Chronic toxicity: No available data

Saltwater

Acute toxicitiz 970 ug/liter
Chronic tozicity: 710 ug/liter

Buman Nealth

'\ The available data are inadequate for establishing -a human
bealth criteriea.

Organoleptic criterions 20 ug/liter

REFERENCES
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ACETONE

Su:-at-

Aestone is a commonly used solvent, which probably is
not very persistent in the envizonment. It is considered to
have rather low toxicity, and no chronie health hazards have
been associated with exposure to it. Acetone is not very toxie
to agquatic organisas.
CAS Number: 67-64-1
Cheaical Pormula: C!3-CO-C83
IUPAC Name: Propancne

Iaportant Synonyms and Trade Names: Dimethyl ketone, 2-propanone

Chenmical and Physical Properties

Molecular Weight: 58.08

Boiling pPoint: 86.2°C

Melting Point: =9Sec

Specific Gravity: 0.7899 at 20°C
Solubility in Water: miscible

Solubility ia Organics: Soluble in alcobhol, ether, benzene,
and ehle:atogn

Log Octancl/Water Partition Coefficient: -0.24
Vapor Pressuce: 190 ma Ng at ;o*c
Vapor Deasity: 2.00

Very limited information on the tzansport and fate of
acetone vas found in the literature reviewed. Bowever, ketones
in general ace probably not very pecsistent. Acetone has a
bigh vapor pressure and therefore would be expected to volatilize
readily, but because of its bigh water solubility, volatilization
is probably limited. Once in the atmosphere, it {s apparently

Acetone . Reproduced from P
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oxidized. Acetone has a low octanol/water partition coefficient
and therefore is probably not readily adsorbed. Biodegradation
is probably important in determining the fate of acetone i{in the
environment because of {ts aliphatic nature. Bvidence of this
is provided by the biological oxygen demand value, which vas

72% of the theoretical value after 20 days at 20°C.

Health Pffects

Acetone has not been tested in a carcinogenicity bicassay
but gave negative results in a skin painting test and was not
nutagenic in the Ames assay. No studies on animals for tera-
togenicity or reproductive toxicity have been done, but acetone
vas negative in a chicken egg injecticn study for tezatogenicity.

Acetone is generally regazded as having low toxicity and
therefore has not been extensively studied. Prolonged inhalation
of high concentrations may produce irritatien of the respiratory
tract, coughing, headache, drowsiness, incocordination, and in
severe cases, coma. :

In animal studies, rats consuming doses of 18 »g/kg/day
for 4 months showed reduced food consumption and growth. 2In
behavioral studies, rats exposed to 6,000 ppm (14,200 ng/n°)
acetone for 4 hours/day, S days/week for 2 veeks showed modified
avoeidance and escape behavior after one exposure, but 2Q changes
after subsequent exposures. At 16,000 pem (37,800 ag/m”),
altered responses wvere noted throughout the 2-week ezposure
pPeriod. No chronic health hasards have been associated with
eXpoOsSure to acetone.

Toxicity to wildlife and Domestic Animals

The toxicity of acetone to aquatic organisas is low.
The 1LC o Yalue for sunfish wvas reported to be 14.2 g/liter,
and thi threshold coancentration for immobilization of §=§%§§%
33gna vas ceported to be over 9 g/liter (McKee and Wol .

o information on the toxicity of acetone to terrestrial
vildli!!&éc danestic animals wvas found i{n the literature revieved.

l:gulati;ns and Standards

WIOSE Recommended Standard (air): 250 ppm (393 mg/n’) ™

3
ACGIE Threshold Limit Values: 750 ppm (1,780 "g/Aa%) . TMA
1,000 ppm (2,375 mg/a) STEL

[T 2 JRRN
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ALDRIN/DIBLDRIN

Sumu!

_ Aldrim degrades to dieldrin, which is very persistent

in the environment. Both pesticides are carcinogenic in rats
and mice and are teratogenic and reproductive toxicants. Aldrin
and dieldrin cause liver toxicity and central nervous system
abnormalities following chronic e¢xposure. BoOth are also acutely
toxigy ‘with oral LD, values of about S0 mg/Xg. Both pesticides
are very toxie to aé&aeic organisas and have been associated
with large-scale kills of terrestrial wildlife in treated areas.

Background Information

Dieldrin is the §,7-epoxide of aldrin and is readily ob- :
tained from aldrin under normal environmental conditions and :
by metabolism in animals.

CAS Number: Aldrin: 309-00-2
' Dieldrin: 60-57-1
Dieldrin:

IUPAC Name: Aldrins 1,2,3.‘.10;10".:‘@“"10‘p".’p.08‘-
hc:ahyd:e-l.l:5,l-oxe-dintthanenaphthaloao

D“u:iu' 1'2'3,‘.10110‘““‘”02"'7‘.’

xy-
10"“150 ‘p 79'0“‘““h’d3?%.‘3’1"85, $=d{
Bethanonaphthalene :

Chemica {ecal Pr rties
Molecular g $ht: Aldrin: 365
Dieldrin: 381

Melting feint: Aldrins  104°C
Dieldrins 17¢°C ‘

Cheaical Poraulas Aldrins ¢,.H.C1
1
4o

Aldrin/Dieldrin
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Selubility in Water: Aldrin: 20 pg/liter at 25°C
Dieldzin: 200 ug/liter at 25°C

Solubility in Organics: Soluble in most organic solvents

Log Octanel/Water Pactition Coefficient: No data found; probably
. greater than S for
both chemicals

Vapar Pressure: Aldrin: 2.31 x 10'3611 g at 20°C
o . Dieldrin: 2.8 x 10°° aa Hg at 20°C

Transport and Pate

Aldrin evaporates rapidly from agquatic environments and
also probably frem soil. Photolysis probably occurs in the
atmosphere after volatilization. Adsorption, especially by
organic materials, is also an iaportant fate process for this
chemical. Aldsin is Qioconconexatod by aquatic organisas by
a factor of 10° to 10°%. Biotransformation by aquatic organisas
and biodegradation are also important fate processes.

The primary product of aldrin degradation is its epozide,
dieldrin. photolysis of aldria also produces small amocunts
of photoald:zin, fhotodicldzin. and a polymerizaticn product.
Dieldzin is considered to be at least as toxic as aldrin and
is quite persistent in the environment. Therefore, transfor-
sation of aldria represents only a change of state and not
detoxification of the chemical.

Dieldrin is one of the most persistent of the chlorinated
hydzocarbons. Volatilization and possibly subsequent photolysis
to photodieldrin are important transport and fate processes from
surface vater and probably from soil. Adsorption to sediments,
especially organic matezials, and bicaccumulation are alse
important in removing dieldrin from wate:. Biotzansformation
and biodagradation of dieldrin occur very slowly but may be
the final fate processes in sediment.

Health Rffects

-

Both atdeim~end-dieldzin are carcinogens, causing increases
in a varie®y of tumors in rats at low but net at high doses
and producing a higher incidence of liver tumors in mice.
The reason for this reversed dose-cesponse :claelonsbitnis
unclear. Neither appeacs to be autagenic vhen tested a
number of systems. Aldrin and dieldrin are both tozic to the
treproductive system and teratogenic. Reproductive effects
include decreased fertility, increased fetal death, and effects
on gestation; while teratogenic effects include cleft palate,

Aldrin/Dieldrin
Page 2
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wvebbed foot, and skeletal anomalies. Chronic effects attributed
to aldrin and dieldrin include liver toxicity and central nervous
systea abnormalities. Both cheaicals are acutely toxic; the

oral LD.s i8 azound 50 mg/kg, and the dermal LDgy is about

100 ng/R4.

Toxicity to Wildlife and Domestic Animals

Aldcin and dieldrin are both acutely toxic to freshwater
species at lov concentrations. Tests in fish showed that the
two chemicals had similar toxicities, with LC., Yalues ranging
from 1 to 46 pg/liter for different species. Spinal acute values
for freshwater species vere deterained to be 2.5 ug/liter for
dieldrin and 3.0 pg/liter for aldrin. Saltwater species wvere
also quite sensitive to aldzin and dieldrin. The range of LC
values was similar to that for freshwater species: 2 to 100 38/
liter for aldrin and 1 to 34 ug/liter for dieldrin. The salt-
wvater Pinal Acute Values were 1.3 pg/liter for aldrin and 0.71 ug/
liter for dieldrin.

Chronic studies have been conducted on the effects of
dieldrin on freshwater and saltwater species. Por freshwater
organisas, chronic values as low as 0.2 ug/liter were obtained.
The Pinal Acute Chronic Ratio wvas determined to be 3.5, and the
calculated Preshwater Pinal Chronic Value vas 0.29 ug/liter.
Only one chronic study wvas done on saltvater species. Therefore;
the saltwater Pinal Chronic Value of 0.084 pg/litsc was dete:z-
mined by dividing the Pinal Acute Value by the acute-chroanic
ratio. Ko chronic studies were performed on aldrin, but because
its acute toxicity is comparable to that of dieldrin and because
it is readily converted to dieldrin in animals and ia the envizon-
ment, it probably has siamilar chronic tozicity.

[T TRI

soth icsticidnn, and especially dieldrin, bave been associ-
ated with large-scale bizd and mammal kills in treated aceas.
Experimental feeding studies have shown that the chemicals

aze quite toxic to terrestrial wildlife and domestic animals

at low levels.

Regulations and Standards
andient WilSd Quality Criteria (USEPA):

i1fe

Freshwvater

Acute tozicity: Aldrin: 3.0 pg/litec
Dieldzin: 2.5 pg/liter

Aldrzin/Dieldzin
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Chronic toxicity: Aldrin: %o available data
Dieldrin: 0.0019 ug/liter

Saltwater

Acute toxicity: Aldrin: 1.3 pg/liter
Dieldrzin: 0.71 ug/liter

Chronic toxicity: Aldrin: No available data
Dieldrin: 0.0019 ug/liter

Buman Realth

Estimates of the carcinogenic risks associated with lifetinme
exposure to various concentrations in water are:

_ Aldrin Dieldzin
Risk Concentration Soncentration
1003 0.74 ng/liter 0.71 ng/liter
0, 0.074 ng/liter 0.071 ng/liter
10 0.0074 ng/liter 0.0071 ng/liter
CAG Unite Risk (USEPA): Aldrin: 11.4 (mg/kg/day)~l :
Dieldria: 30.4 (mg/kg/day) 8

ACGIE Threshold Liamit Value:* 0.25 ag 3 ™A
: 0.7% mng/n” STEL

OSEA Standard (air):* 250 ug/13 ™A
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ARTHRACENE

Summar
' Anthzacene is a three-ringed polycyeclic arcaatic hydrocar-

bon (PAB). It is probably moderately stable in the environment.
Anthracene causes dermatitis and other skin disorders in humans.

CAS Number: 120=12-7

Chemical Pormula: c1481°

ITUPAC Name: Anthracene

Important Synonyms and Trade Names: Paranaphthalens

Chemical and Physical Properties
Molecular Weight: 178.22

Boiling Point: 340 to 385°C

Melting Point: 217°C

Specific Gravity: 1.24 at 27°C

Selubility in Watez: 0.073 mg/iiter at 25°C
Solubility ia Organics: Scluble ia acetone and benzene
Log Octanol/Water Partition Coefficient: 4.4%

Vapor Pressure: 1.95210”¢ am mg at 20°C

Vapor Density:s 6.1%5

Transpoct and Pate

Much of the information concerning transpert and fate
is inferred from data for polycyclic aromatic hydrocarbons
(PAEs) in general, because specific information for anthracene
is lacking. Rapid, direct photelysis of anthracene to quinones
may occur in aquecus sclution. Oxzidation is prodbably too slow
to be a aigni!?:ane environmental process. The available data

suggest that volatilization may de a significant transport

Anthracene ‘
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photodynamic responss eancentzaticn of 0.1 wg/lites i{s zeporsed
far the freshwater protozoan paramecium caudatum. TRe weighted
average Sioconceanszration £actOr for tie edille pocticn of all
fzeshwater and eftuazine agquatic organisas consumed By Americans
is 478. ’

Reculations and Standarcds

Azbient Water Qualisty Criteria (USZ?A):

ohe available data aze not adequate for establishing criteria.
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ARSENIC

Suma:x

Arsenic is a metal that {g present in the envizonment
43 a constituent of organic and inorganic compounds; it alse
occurs in a number of valence states. Arsenic is generally
rather mobile in the natural environment, with the degree of
mobility dependent on its chemical fora and the properties
of ‘the surrounding medium. “Arsenic is a human carcinogen;
{t qauses skin tumors vhen it {s {ngested and lung tumors when
it is {nhaled. Arsenie compounds are teratogenic and have
adverse reproductive effects in animals. Chronie exposure
to arsenic is associated with Polyneuropathy and skin lesions.
It is acutely toxic to some early life stages of ajuatic organisms
at levels as low as 40 ug/liter.

Background Information

Arsenic can be found in the envizronment in aay of four
valence states (-3, O, +3, and +8%) depending on the pH, Eh,
and other factors. It Can exist as either inorganic or organic
compounds and often will change foras as it BOves through the
various media.  The cheaical and physical propecrties depend on
the state of the metalloid. Only the properties of Retallic
arsenic have been listed; Properties of other arsenic compounds
are often quite different.

CAS Number: 7440~38-2
Chemical Poraula: As
IUPAC Name: Arsenic

Chemical and Physical Properties

Atcmic Weight: 74.91
Beiling Point: 613°c
Melting Point: sl17ec
Specific Gravity: 5.72 at 20°C

Arsenie
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Solubility in Nater: 1Insoluble; some salts are soluble

Transggrt and Pate

In the natural environment, arsenic hasg four differzent
oxidation states, and chemical speciation is iaportant in deter-

the.acst important, Arsenic is generally quite mobile in the
‘environment., In the aquatic envizonment, volatilization ig
important when biological activity or highly reducing conditions
produce arsine or Rethylarsenics. Sorption by the sediment

is an important fate for the chemical. Arsenic is metabolized
to organic arsenicals by a number of organisas; thigs increases
arsenic's mobility {n the environment. Because of its general
mobility, arsenie tends to cycle through the eavironaent.

Its ultimate fate s Probably the deep ocean, but it may pass
through numerous stages before finally reaching the sea,

Health pffects
M

Arsenic has been implicated in the production of skin
cancer in humans. There is also extensive evidence that inha-
lation of arsenic compounds causes lung cancer in workers.
Arsenic compounds cause chromoscae damage in anismals, and humans
exposed to arsenic compounds have been reported to have an
elevated incidence of chromosome abecrations. Arsenic compounds
have been reported to be tezatogenie, fetotoxic, and embryotoxic
in several animal species, and an increased incidence of multiple
malforaations anong children born to women occupationally exposed
Lo arsenic has been feported. Arsenic compounds also cause
noncancerous, possibly precancerous, skin changes in exposed
individuals. Severzal cases of progressive polyneuropathy in-
volving motor and 881380y nerves and particularly affecting
the extzemities and ayelinated long-azon neurons have been
reported in individuals occupationally exposed to inorganic
arsenie. Polyneuropathies have alge been reported after the
ingestion of arsenic-contaminated foods,

ra:iciez to Wildiife and Domestic Animals

Various inorganic forams of arsenic appear to have similar
levels of toxicity; they all seem to be Buch more toxic than
organic forms. Acute toxicity to adult freshwater animals
occurs at levels of arsenic tzioxide as low as 812 Bg/1liter
and at levels as low as 40 Bg/liter i{n early life stages of
aquatic organisas. Acute toxicity to saltwater £igh occurs
at levels around 18 Rg/liter, while some invertebrates are
affected at much lower levels (508 pg/liter). Arsenic toxicity

Arzsenie
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does not appear to increase greatly with chronic exposure,
and it does not seem that arsenic is bioconcentrated to a great
degree,

Arsenic poisoning is a rare but not uncommon toxic syndrome
among domestic animals. Arsenic causes hyperezia and edema
of the gastrointestinal trace, hemorrhage of the cardiac serosal
surfaces and peritoneum, and pulmonary congestion and edema;
and it may cause liver necrosis. Information on arsenic toxicity
to Ee::estzial wildlife was not reported in the literature
reviewed,

Requlations and Standards

Amnbient Water Quality Criteria (USEPA):
Aguatic Life
Preshwater

Acute toxicity: 440 ug/liter
Chronic toxicity: No available data

Saltwater

Acute toxicity: 508 ug/liter
Chronic toxzicity: No available data

Buman Eealth

Estimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of arsenic in water

are:
Risk Concentration
10:2 22 ng/liter
10, 2.2 ng/liter
10 ° 0.22 ng/licer

CAG Unit Risk (USEPA): 15 (mg/kg/day)”l

National Interim Primary Drinking Water Standard (USEPA): ~
50 ug/liter

NIOSHE Recoanmended Standard (air): 2 uq/n3 Ceiling Level
OSHA Standard (aiz): 500 pg/a3 ™

ACGIE Threshold Limit Value: 200 ug/n3 (scluble compounds,
as As)

Arsenic
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BENZENE

Summar

penzene is an important industrial solvent and chemical
intermediate. It is rather volatile, and atmospheric photooxi-
dation is probably an important fate process. Benzene is a
known human carcinogen, causing leukemia in exposed individuals.
1t also adversely affects the hematopoietic system. Benzene
has been shown to be tetotoxic and to cause embryolethality
in experimental animals. Exposure to high concentrations of
penzene in the air causes central nervous systed depression
and cardiovascular effects, and dermal exposure =2ay cause de:cma-
titis. )

CAS Number: 71-43-2

IUPAC Name: Benzene

Chemical Pormula: csas

Chemical and Phgsical Properties
Moleculaz Weight: 78.12

B&iling poine: 80.1°C

Melting Point: 5.56°C

Specific Gravity: 0.879 at 20°C

Solubility in Water: 1,780 mg/liter at 25°C

acid, acstone, chlorofors, carbon
disulfide, and carbon tetrachloride

solubility in Orzganics: Miscible with ethanol, ether, acetic
Log Octanol/Water partition Coefficient: 1.95-2.13

vapor Pressure: 7% sa Hg at 20°C

vapor Density: 2.77

Plash Point: -11.1°C

Benzene )
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?:ansgort and Paee

Volatilization 4ppears to be the major transport process
of benzene fron surface waters to the ambient airz, and ataocsg-
Pheric transport of benzene occurs readily (USEZPA 1979). a1-
though direct oxidation of benzene in envizonaental vaters
is unlikely, ecloud chamber data indicate that it may be photo-
oxidized rapidly in the ataosphere. Inagmych 28 volatilization
is likely to be the main transport process a¢counting for the
femoval of benzene froam water, the atmospheric destzuction
of benzene is prodbably the mogt likely fate PIocess. Values
for benzene's log octancl/vater partition coefficient indicate
that adsorption onto octganic material 2ay be significant under
conditions of constant exposure. Sozption processes are likely
femoval mechanisas in both suzface vater and gToundwvater.
Although the bicaccumulation Potential for benzene aPpears
to be low, gradual biodegradation by a variety of Ricroorganisns
Probadly occurs. The fate of benzene biodegradation Ray be
enhanced by the Presence of other bydrocarbons.

Health !2£oceg

Benzene is 3 fecognized human carcinogen (IAR: 1982),
Several epideniological studies provide sufficient evidence
of a causal felationship between benzene exposure and leukeaia
in humans. Benzene is a known inducer of aplastic anemia in
humans, with a latent period of P o 10 years. I produces
leukopenia and throabocytopenia, which may progress to pancyto-
penia. Similar adverse effects on the bleod-ecll-p:aduciaq
System occur in animals exposed to benzene. 1In both humang
and animals, benzene exposure is associated vith chromoscmal
danage, although it is not mutagenic in microorganismg. Benzene
was fetotoxic and cauged eabryolethality in experimental animals.

Exposure to versy high concentrations of benzene [aboyt
20,000 ppm (66,000 89/2%) i{n aiz] can be fatal vithin minutes
(IARC 1982). ™ne Prominent signs are central nervous systen
depression and convulsions, with death usually following as
a canacquonct.e!‘cardiovascula: collapse. Nilder eXposures
can produce vertige, dzowsiness, headache, nausea, and eventually
unconsciocusness i exposure continues. Deaths fzom cardiac
sensitization and cardiac arrhythaias have 3130 been raported
after exposure to uaknown concentrations. Although most benzene
hazazds are associated with inhalation exposure, dermal absocp-
tion of 1liquid benzene may occur, and prolonged o tepeated
;kin contact may produce blistering, erythema, and 3 dry, scaly

ermatitcis,

Benzene
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Toxicity to wildlife and Domestic Animals

The 2C., Values £or benzene in a variety of invertebrate
and ve::ob:igc freshwater aquatic species range from 5,300 pg/liter
to 386,000 pg/liter (USEPA 1980). Eowever, only values for
the rainbow trout (5,300 pg/liter) were obtained from a flow
through test and wvere pased on measured concentzations. Results
pased on unmeasured concentrations in static tests are likely
to underestimate toxicity for relatively volatile compounds
like benzene. A chronic test with Daphnia magna was incomplete,
with no adverse effects observed at test concentrations as
nigh as 98,000 pg/litec.

ror saltwaterl species, acute values for one fish and five
invertebrate species range gzom 10,900 pg/liter to 924,000 pg/liter.
Preshwater and saltwatec plant species that have been studied
exhibit toxic effects at benzene concentrations ranging from
20,000 pg/litec tO $25,000 upg/liter.

Regulations and Standards

Azbient Water Quality Cziteria (USEPA):

Aguatic Life

The available data are not adequate for establishing criteria.
Bowever, EPA did reporct the lowest concentrations of benzene
known toO cause toxic effects in aquatic organisms.

Freshvaters

Acute toxicity: 5,300 pg/liter
Chzonic toxiecity: No available data

Saltwater

Acute tozicity: 5,100 ug/lites
Chronic tozicity: Ho available data

BEuman Health_

-

gstisates of the ecareinogenic risks associated with lifetime
exposure O various concentzations of benzene in wvater

azes
iisk Concentration
10:2 6.6 pg/liter .
10_4 0.66 ug/lites
10 0.066 ug/liter
Benzene
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CAG Unit Risk (USEPA): 2.9x10~2 (ag/kg/day) =1

OSHA Standards: 39 -g/ng TWA
‘ 75 mg/a".Ceiling Level
150 39/3° 10-ain Peak Level

ACGIE Threshold Liait Values: Suspcctsd human Carcinogen
30 I9/13 WA
75 ag/n° sTEL
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BENZO (a) ANTERACENE

Sumnarz

Benzo(a)anthracene is a four-ringed polycylic aromatic hydro-
carbon (PAB). It is readily absorbed to organic matter and
is probably moderately persistent in the environment. Benzo (a)
anthracene s carcinogenic in aice and is feported to be nuta-
genic in several test Systems. Carcinogenic PAHs such as benzo(a)
anthracene cause immunosuppression, and dermal exposure causes
chronic dermatitis and other skin disorders. The very limited
information on its toxicity to aquatic life indicates that
benzo(a)anthracene is chronically toxic to fish at concentrations
Of less than 1,000 ug/liter.

CAS Number: 56-55-3
Chemical Pormula: czs‘zz
IUPAC Rame: 1,2-benzanthracene

Important Synonyms and Trade Nazes: 1,2-Benzanthzacene; 2,3-Benzo-
phenanthrene; Benzo (b)phenanthrene

Chemical and Physical Properties

Molecular Weight: 228.28
Melting Point: 1855-157e¢c
Solubility in Watez: 0.009 to 0.014 ng/liter at 2S5°C

Solubility in Organics: Soluble in alcohol, ether, acetone,
and benzene

Log Octanol/Water Partition Coefficient: 5.61
Vapor Pressure: S x 10~ am Hg at 20°C

Iransport and Pate

.Dissolved benzo(a)anthracene can undergo rapid, dirzect
photolysis, and this process Ray be an important envizonmental
fate in aquatic systems. Studies indicate that singlet oxygen
is the oxidant and that quinones are the products. in the photo-
lytic reactions. The free-radical oxidation of benzo(a)anthra-

Benzo (a)anthracene
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cene in the environment is rapid and may be competitive with
photolysis as a chemical fate process. When chlorine and ozone
dre present in aquatic systeas i{n sufficient quantities, oxid-
ation reactions resulting in the formation of quinones may

be significant fate processes. Because benzo(a)anthracene

does not contain groups amenable to hydrolysis, this process

is not thought to be a significant environmental fate. Vola-
tilézaeion does not appear to be an iaportant tzansport process
either.

.Available information indicates that benzo(a)anthracene
will accumulate in the sediment and biotic portions of the
aquatic environment and that adsorption to suspended matter
is the dominant transport process. Sorption onto sediments,
soil particles, and biota is stzrongly correlated with the organic
carbon levels present. Although benzo (a)anthracene is readily
and rapidly bicaccumulated, it is also tapidly metabolized and
excreted. Therefore, biocaccuaulation is short term and is
not considered an important fate Process. Benzo(a)anthracene
is degraded by microdes and readily metabolized by multicellular
crganisas, Degradation by maamals is congidered to be incoa-
Plete; the parent ccapound and metabolites are excreted by )
the urinazy systea. Biodegradation is probadbly the ultimate
fate process for benzo (a)anthracene. It genecally is more rapid
in soil than in aquatic systems and is relatively fast in those
- Systems chronically affected by polycyelic aromatic hydrocacbon

contaminatien.

. Atacspheric transport of benzo (a)anthracene can occur, and

the cheaical can be returned to aquatic and terrestrial systens
by atmospheric fallout or with precipitation. Benzo(a)anthra-
cene can alsc enter surface and groundwater by leaching from
polluted soils.

Health Effects

Benzo (a)anthracene administered different routes is
carcinogenic in the mouse. It can producs hepatomas and lung
adencaas following repeated oral administrzation and bladder
tumors following {mplantatien. Benzo (a) anthracene can also
produce tumors in mice following subcutanecus injections.
Although benso(a)anthracene is a complete carcinogen for mouse
skin, it produces less skin tumors with a longer latency than
does bensgo(a)pyrene. Benzo (a) anthracene has not been adequately
tested in other species.

Benzo(a)anthracene is reported to be autagenic ia a vaciety
of test systems. In some cases, a correlation is observed
between mutagenicity and carcinogenic potency for benso(a)anthra-
cene and other polycyclic arcmatic hydrzocarbons. 1Ia other
vords, those coapounds exhibiting greater autagenic activity

Benzo(a)anthracene
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often have higher carcinogenic potency as well. NoO adeguate
information concerning the teratogenic effects of benzo(a)anthracene
in humans or experimental animals is available.

Application of the carcinogenic polycyclic arzcmatic hydro-
carbons, including benzo(a)anthracene, to mouse skin leads
to the destruction of sebaceocus glands, hyperplasia, hyperkera-
tosis, and ulceration. Workers exposed to materials containing
polynuclear aromatic hydrocarbons may exhibit chronic dermatitis,
hyperkeratoses, and other skin disorders. Repeated subcutaneous
injections of benzo(a)anthracene to mice and rats produces gross
changes in the lymphoid tissues. It has alsc been shown that
many carcinogenic polycyclic arocmatic hydrocarbons can produce
an immunosuppressive effect, although specific results with
benzo(a)anthracene have not been reported.

Toxicity to Wildlife and Domestic Animals

Adequate data for characterization of toxicity to wildlife
and domestic animals are not available. One study involving
freshwater f£ish reported an 87% mortality rate in bluegills
exposed to 1,000 ug/liter benzo(a)anthracene for 6 months.

Regulations and Standards
Ambient Water Quality Criterzia (USEPA):

Aguatic Life
The available data are not adequate for establishing criteria.
Buman Health

gstimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of carcinogenic PAEs
in wvater are:

Risk Concentration
10:2 28 ng/liter
10_7 ' : 2.8 ng/liter
10 0.28 ng/liter
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Sunua:z

Beryllivm {3 a metal with a complicased coordination chem-
istry, and i can form complexes, Oxycasboxylates, and Chelates
with a variety of materials, Inbhalatioa eIposure to beryllium
Causes lung and bone cancer in animals, ana epidemiological
studies suggest that it may Cause lamg cancer in humansg, Acute
Tesplzatory effects are associated with inhalation of beryllium,
and dermal €xXposure can cause coatace dermatisig, Chronic exXpo=
Sure to beryllium ¥as$ reported to hawe adverse effects on aquatic
Organisms at levels as low as §.3 Pe/liter,

CAS Number: 7440-41-9
Chemical Poraula: 3¢
IUPAC Name: Beryllium

Chemical and ph 8ical Properties (ietal)

Atoric Weight; 9.012

Boiling Pofnt: 297pec

Melting Point; 1278¢¢

Specitic Gravity: 1.8% a: 20°¢C

Solubility in Water: Insoluble; moge salts are soluble
Solubility in Ozganics: Soluble ia dilute acid and alkali,

inscluble ia aleohel, ether, and ccz‘
T:ansggrt and z;;g

- Most common be 1lium compounds are readily soluble in
wvater, leunvtz,wxlfzatQ:. soluble deryllium 8alts are hydro-
lyzed to forn bezyllium bydroxide. The solubility of beryllium
bydroxide is quite low (2 Bg/liter) ia the PE tange of aost
natural wvaters, Pormation of hydrated complezes may increase
the solubility of Beryllium somewvhat, especially at higher pH
vhere polynuclear Eydroxide complezes may form, It is probable,
however, that in 208t natural aquatic envizonaents berylliua
i3 present in Particulate rather than dissolved fora.
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Although 1l{ttle information concerning adsorption of beryl-
lium is available, based on its geochenical similazrity to aly-
minum it {8 expected to be adsorbed onto clay mineral surfaces
at low pH and to be complexed into some ingoluble compounds
at high pl., 1In most natural environments, beryllium {s likely
:o be present in sorbed o Precipitated, rather than dissolved,

ora,

Beryllium may be accumulated to 4 slight extent by agquatic
orgacisms. Although it has a low solubility in water, it is
possible that benthos could accumulate beryllium froem sediaent
and thereby tzansfer the metal to higher organisas via the
food chain. Bowever, there is no evidence for food chain Rag-
nification. Airborne transport of berylliunm, generally in
the fora of particulates, may also occur.

Health Bffects

The zesults of some epideniological studies of wvorkers
occupationally exposed to beryllium indicate that beryllium
2ay Cause lung cancer in humans. Although this evidence is
equivocal, beryllium and Rany of its cempounds are known to
be carcinogenic in several animal species. Imhalation exposuze
to beryllium has resulted in the developaent of lung or bone
cancer in animals, and exposure by injection has produced bone
cancer. Although beryllium compounds may impair DA poOlymeri-
zation, there is no other evidence of Butagenic or clastogenic
activity. However, the number of compounds tested and the
tygc: of tests conducted have been limited. There is little
information concerning the possible teratogenic effects of
beryllium. It is reported to inhidbit embryonic developaent
of the snail and regeneration of the limbs of the salamande:.

Acute respizatory effects due to beryllium exposurze include
thinitis, pharyngitis, tzacheobronchitis, and acute pneumonitis,
Derzal exposure to solubdle beryllium compounds can cause contact
dermatitis., Ocular effects include iaflammation of the conjune~-
tiva from splash burns or ia associstion with contact dermatitis.
The most ccamon elinical Symptoms caused by chroanic beryllium
exposuze are granulomatous lung inflammation, with accompanying
cough, chest pain, and general veakness. Systemic effects
include right heact. enlargement with accompanying cardiac fail-
ure, liver and spleen enlacgement, cyanosis, digital clubbing,
and kidney stone development., :

Toxicity to Wildlife and Domestic gn;aa;;

Data for several freshwater £ish species indicate that
the acute toxicity of beryllium decceases by about two orders
of magnitude with an increase in hardness frea about 20 to

Beryllium
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400 mg/liter calcium carbonate., Por example, acute values

for the fathead minnow range from 150 to 20,000 ug/liter over
this range of hardness. There does not appear to be auch vari-
ation in sensitivity among the fish species tested at similar
levels of hardness. Acute and chronic values for the inverte-
brate Daphnia magna in the same test wvater (hardness equal

to 220 ag/1llter) were reported to be 2,500 and 5.3 ug/liter,
respectively, indicating a very large difference between acute
and chroniec toxicity. Only limited, inconclusive data exist
concerning beryllium toxicity in saltwvater species. Growth

of the green alga Chlorella vannieli {s inhibited at a beryllium
concentration of 100,000 ug/liter. A bioconcentration factor
of 19 with a half-life of one day in the whole body is reported
for the bluegill.

Some toxicity due to beryllium has been seen in domestic
animals. One of the earliest observed effects of beryllium
toxicity wvas the development of rachitic bone changes after
the addition of soluble beryllium salts to the diet of poultzy
and livestock. Approzimately 0.125% beryllium carbonate in
the food or water is required to produce a mild case.

Regqulations and Standards
Anbient Water Quality Criteria (USEPA):

Aguatic Life

The available data ace not adequate for establishing criteria.
However, BPA did report the lowest concentrations of beryl-
lium known %o cause toxic effects in aquatic organisms. -

Preshwatas

Acute toxzicity: 130 ug/liter
Chzonic toxicity: S$.3 pg/liter

Saltvater

Acute toxicity: WMo available data
Chzonic toxicity: ¥o available data

Human Nealth

Bstimates of the carcinogenic risks associated with lifetine
exposure $0 various concentrations of beryllium in water
ares
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Risk Concentration

10:2 : 37 ng/liter
10_, 3.7 ng/liter
10 0.37 ng/liter

CAG Unit Risk (USEPA): 2.6 (mg/kg/day)!

OSHA Standards (aiz): 2 ug/lg ™A
S ug/n 3c.111nq Level
, 25 ug/m°/30 nin Peak Concentzatioen

ACGIH Threshold Limit Value: Suspoc§od human carzcinogen
2 ug/n

REFERENCES

AMERICAN CONPERENCE QOF GOVERNMENTAL I!DUST!IAL EYGIENISTS (ACGIH).
1980. Documentation of the Threshold Limit Values. 4{th
ed. Cincinnati, Ohio. 488 pages

NRATIONAL INSTITUTE POR OCCUPATIONAL SAFETY AND EEALTE (MI0SE) .
1983. Registry of Tozic Bffects of Chemical Substances.
Data Base. Washingten, D.C. October 1983
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CAIMIUM

Sumnmary

Cadmiua is a metal that can be present in a variety of
chenical forms in wastes or in the environment. Some forzs
are insoluble in water, but cadmium {s rzelatively mobile in
the aquatic environment. Cadmium is carcinogenic in -animals
exposed by inhalation and may also be in humans. It {s uncertain
whether it is carcinogenic in animals or humans exposed via
ingestion. Cadmium is a known animal teratogen and reproductive
toxin. It has chronic effects on the kidney, and background

levels of human exposure are thought to provide only a relatively
small nmargin of safety for these effects.

Background Information

Cadmium is a soft, bluish white metal that is obtained as
a by-product from the treataent of the ores of copper, lead,
and iron. Cadmium has a valence of +2 and has properties similar
to those of zinc. Cadmium forams both organic and inorganic
compounds. Cadmium sulfate is the most coamon salt.
CAS Number: 7440-43-9
Chemical Poraula: C4

IUPAC Rame: Cadaium

Chemical and Physical Properties
Atomic Weight: 112.41

Boiling Paint: 76S°C

Melting Point: 321°C

Specific Gravity: 8.642

Solubility in Water: Salts are wvater soluble; metal is insoluble
Solubility in Organics: Variable, based on coapound

Vapor Pressure: 1 mm HY at 394°C

Cadaium
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Transport and Pace

Cadmium is relatively mobile in the agquatic environment com-
paced to other heavy metals (USEPA 1979). It is zemoved fronm
aqueocus media by complexing with organic materials and subsequently
being adsorbed to the sedinment. It appears that cadmium moves
slowly through soil, but only limited information on soil transpors
is available. Cadmium uptake by plants is not a significant
mechanise for depletion of soil accumulations but may be signi-
ficant for human exposure.

Health Effects

There is suggestive evidence linking cadmium with cancer
of the prostate in humans (USEPA 1980). In animal studies,
exposure to cadmium by inhalation caused lung tumors in rats,
and exposure by injection produced injection-site sarcomas
and/or Leydig-cell tumors (Takenaka 1983, USEPA 1981). An
increased incidence of tumors has not been seen in animals
exposed to cadmium orally, but four of the five available studies
wvere inadequate by current standards (Clement 1983).

The evidence from a large nuaber of studies on the muta-
genicity of cadmium is equivocal, and it has been hypothesized
that cadmium is not directly mutagenic but iapedes repair (Clament
1983). Cadaium is a known animal teratogen and reproductive
toxin. It has been shown to cause renal dysfunction in both.
humans and animals. Other toxic effects attrzidbuted to cadmium
include immunosuppression (in animals), aneaia (in humans),
pulmonary disease (in humans), possible effects on the endocrine
systez, defects in sensory function, and bone damage. The
oral LDSO in the rat was 22% mag/kg (NIOSE 1983).

Toxicity to Wildlife and Domestic Animals

Laborzatory experiments suggest that cadmium may have adverse
effects on reproduction in fish at levels present in lightly to
zoderately polluted wmters.

The acute LC., for freshwater fish and invertebrates gene:r-
ally zanged fzom iﬂo to 1,000 ug/liter; salmonids are much

more sensitive than other organisas (USEPA 1980). Saltwater
species were in general 10-£fold more tolerant to the acute
effects of cadmium. Chronic tests have been performed and

show that cadaium has cymulative toxicity and acute=-chgonic
ratios that range of from 66 to 431. Bioconcentzation factors
vere generally less than 1,000 but were as high as 10,000 for
sone freshwater fish species.

Ko adverse effects on docmestic or wild animals were reported
in the studies reviewed.

Cadaium
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Regulations and Standards
Ambient Water Qualitv Criteria (USEPA):

Aquatic Life (Proposed 1384)
FPreshwater

Acute toxicity: e(l:30[ln(hardness)] - 3.52) pg/liter

Saltwater

Acute toxicity: 38 ug/liter
Chronic toxicity: 12 ug/liter

Human Health.

c:i:egion: 10 ug/liter
CAG Unit. Risk for inhalation exposure (USEPA): 6.1 (mg/kg/day) *
Interim Primary Drinking Water Standard (USEPA): 10 ug/liter

NIOSHE Recommended Standazds: 40 ug/n 3 THA
200 yg/m°/15 min Ceiling Level

OSHA Standards: 200 ug/n3
600 pg/m” Ceiling Level

ACSIE Threshold Limit Values: SO0 ug/m’
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1580. Documentation of the Threshold Limit Values. 4th
ed. Cincinnati, Ohio. 488 pages

CLEMERT ASSOCIATES, INC. 1983. Assessment of the Weight of
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CELORDANE

Summary

Chlozdane is an organcchlorine pesticide that was formerly
used on field crops and is presently used to contzrol structural
fests in homes. Technical chlordane is a ccmplex mixture that

ncludes two isomers of chlordane, heptachler, and two isomers
of nonachlor. It is very persistent in the environment and is
strongly biocaccumulated in fish and other aguatic organisms,
Chlordene causes liver tumors in mice, and the results of a
mutagenicity assay were positive. It also has adverse repro-
ductive effects in mice, and chronie exposure causes liver
changes and adversely affects the central nervous system.
Chlordane is very toxic to aquatic organisas., -

Background Information

Technical chlordane is a complex aixture, the majer compo-
nents of which are cis-chlordane and trans-chlordane. The
technical product also contains a variety of other chlorinated
hydrocarbons, including heptachlor. It is a viscous amber-
colored liquid. Much of the available literature does not
distinguish between the chlordane iscaers and appears to discuss
mixtures of these compounds.

CAS Number: Chlordane (mixture): 57-74-9
cis=Chlordane: S5103=74-2
trans-Chlozrdane: 5103-71-9

Chenical Formula: cmx‘u8

ITUPAC Name: 1,2.4.5'6.7,..8-0&2&ch10:°-2.3.31.4,7, 7“'h.xahYd:°"
4, 7-nethancindene .

Inportant Synonyms and Trade Names: cis-Chlordane: alpha-Chlordane
trans-Chlordane: gamma-Chlordane

Chenmical apd Physical Properties
Molecular Weight: 409.8

Boiling Point: 17%°C at ‘2 mn Hg

Melting Point: cis-Chlordane: 1107-109°C,
: tzans=-Chlordane: 103-10%°C

Specific Gravity: 1.59-1.635 at 16°C (technical chlordane)
Chlordane
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Solubility {n Water: Proa 0.056 to 1.8%5 mg/1liter at 25e¢¢C

Solubility in Organics: Miscible in alifba:ic and aromatic
solvents (technical chlordane)

Log Octanol/Water Partition Coefficient; 2.78

Vapor Pressure: 1 x 10°° an Hg at 20°C (zefined produce)
rlagb Peine; Miniaum slec (technical chlordane)

Transport and Pate

Chlordane is very persistent in the environment, resisting
chemical and biological degradation into harmless substances.
Chlordane in clear water is sonewhat volatile, and this may be
an important loss process. Less loss of chlordane fzom agquatic
Systems occurs when organics are present, and residue concentra-
tions in sediment are often much higher than in water. Theze-
fore, sorption to sediments is probably important in removing
the chemical frea the aquatic environaent. Chlordane binds
tightly to soil fa:ticlc: and persists for years in soil after
suzface application. However, chlordane applied as an eaulsgi-
fiable concentrate is more readily volatilized than vhen it
is applied as a granular formulation. Certain £ood and feed
CIops accumulate residues by absezpticn from the soil. Ataos-
phecic transport of vapors and contaminated dust pacticles
from soil application sites can occur, ‘

Bealth gf!oct;

Mixztures of cis-chlordane and trans-chlordane produce
liver cancer in mice. Chlordane 3130 has mutagenic effects
in at least cne test system. Reproductive effects, including
developmental defects and neonatal metabolic and biochemical
disorders, are observed in the offspring of anice exposed to
chlordane. Tests with laboratory animals, primarily rodents,
deacnstrate acute and chronic toxie effects. Rither isome:
alone, or a mizture of the two, appears to exhibit approxi-
mately equal toxicity. Acute effects include anorexia, veight
loss, tremors, convulsions, and death. Chzoaic exposure to
chlozdane causes liver changes and induces or suppresses a
variety of enzyme systems. In addition, chlordane may act as
a cunulative neurotoxin. The oral LD in the rat is 283 mg/kg.
Oxychlordane, an epoxide metabolite 139104 fzom either chlordane
{soner, is significantly more acutely toxic than chlordane.
The oral LD,, of oxychlordane administered to rats in corn
cil is 19 la kg, and it is 43 mg/kg vhen administered in an
Aquecus suspension.

Chlordane
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Acute oral or skin exposure to chlordane can cause vomiting,
seizures, electroencephalographic dysrhythmia, convulsions, and
death in humans. However, most reports of human toxicity are
inconclusive. Oxychlordane has been found in a high percentage
of human adipose tissue sanmples and alsoc in human milk samples,

Toxicity to Wildlife and Domestic Animals

The toxic effects of chlozdane are seen at relatively
low concentrations in some fish and invertebrate species.
Chlordane alsoc shows strong tendencies for bicaccumulation in
some aguatic and terrestrial organisms. It can concentrate
at levels thousands of times greater than the surrounding water
rmedium in a variety of aquatic organisms, including bacteria,
algae, daphnids, and fish. The EPA criteria for acute exposure
to freshwater species is 2.4 ug/liter, and it is 0.17 pg/liter
for chronic exposure. The corresponding Acute and Chronic
Values for saltwater species are 0.09 pg/liter, 0.0064 pg/liter,
and 0.0040 ug/liter. The Pinal Acute-~Chronic Ratio is 1l4.
Very little information exists concerning the biotransformation
of chlordane. Although biotransformations may be important for
the ultimate degradation of chlordane, these processes are
likely to be very slow..

Chlordane or oxychlordane residues have been found in
a wide variety of wildlife and domestic animal species, but
usually at relatively low levels. Chlordane does not appear
to be extensively concentrated in the higher meabers of the
terrestrial food chain., Studies indicate that chlordane nmay
produce toxic effects in certain soil invertebrates after surface
application. Although little information concezning bicaccumu-
lation in these organisas is available, the potential bioconcen-
tration of chlordane or oxychlordane by terrestrial insectivores
is of concern. Little information on the toxic effects of
chlozdane to mammalian wildlife and domestic animal species
is available. Chlordane or oxychlordane residues have been
found in crops, meat, £ish and poultry, dairy products, and
eggs. Oral LD.,, values for chlordane ranging from 331 to 858 ppm
in the diet (aagzoxiaatoly 2%-50 mg/kg) ace reported for a
variety of wild bird species. Oral LD,, values ranging from _
100 to 1,000 ag/kg are reported for a 32:icey of animals, including
rodents, goats, sheep, and chickens.

Regqulations and Standards
Ambient Water Quality Criteczia (USEPA):

Chlordane
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Aguatic Life

Preshwater

Acute toxicity: 2.4 ug/liter
Chronic toxicity: 0.0043 Bg/liter

Saltwater

Acute toxicity: 0.09 ug/liter
Chronic toxicity: 0.0040 Hg/liter

Human Health

Estizates of the carcinogenic risks associated with lifetinme
exposure to various concentrations of chlordane in water
ace: :

Risk Concentration
102 4.6 ng/liter

10_, 0.46 ng/liter
10 0.046 ng/liter

CAG Unit Risk (USEPA): 1.6 (mg/kg/day)~l
OSHA Standard (skin): 0.5 mg/a’ =

ACGIH Threshold Limit Values (skin): 0.5 mg/a’ ma
. 2 ng/n” STEL

Department of Transportation: Combustible liquia
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CHLOROETHANE

SUN!!!!

Chloroethane is used as a solvent, as a refrigerant, and
4s a raw material in the manufacture of tetraethyl lead, It
is fairly volatile in the environment. Chloroethane caused
headaches and dizziness in workers exposed to high levels.

It causes kidney damage and liver changes in chronically exposed
animals. ‘

CAS Number: 7S5«00-3
Chemical Prormula: CZBSCl
IUPAC Name: Chloroethane

Important Synonyms and Trade Names: Bthyl chloride, monochloro-
ethane

Chemical and Physical Properties
Molecular Weight: 64,52

Boiling Point: 12.3°C

Melting Point: =136.4°C

Specific Gravity: 0.8978 at 20°C

Solubility in Water: S$740 mg/liter at 20°C
Solubility in Organics: Soluble in alcohol and ether
Log oétanolfwcto: Pactition Coefficient: 1.54

Vapor Pressure: 1,000 am Hg at 20°C

Vapor Density: 2.23

Transpocrt and Pate N

Chlozoethane is probably not very persistent in the environ-
ment. It volatilizes rapidly froam water; once in the atmosphere,
it is photooxidized, and forayl chloride is the {nitial oxidation
product. Hydrolysis may also occur in surface vater or {n moist
soil. Biodegradation, sorption, and bicaccunulation probably are
not important fate processes for chloroethane.

Chlozoethane
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Health Pffeceg
——-———-—\.

Chloroethane {3 presently being tested by the National
Toxicology Prograa (NTP) for carcinogenicity and genetic toxie
city. No information evaluating itgs feproductive toxiecity
Of teratogenicity was found, Chloroethane caused Rinor neuro-
logical effects (e.9., headache, dizziness) in workers exposed

Toxicity eo Wildlife and Domestic Animals
—M

No information was found on the toxicity of Chloroethane
to wildlife or domestie animals. The toxicity of other chlori-
nated ethanes to aquatic organisas generally declines with
decreasing chlorine content. Therefore, chloroethane is probably
less toxic than 1,2-dichlorcethane, which Sauses acute toxicity
at about 120 ag/liter and chronie toxicity at 20 ag/liter.

Regulations and Standards

Anbient Water Quality Criteria (USEPA) ;

The available data were not adequate for establishing
Criteria,

OSEA Standard (air): 2,600 ng/a’ ma

ACGIE Threshold Liamit Values: 2,600 -g/ng ™A
3,250 ng/n’ sTEL
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CHLOROFORM

Summary

Chloroform (trichloromethane) is often produced during
the chlorination of drinking water and thus i{s a common drinking
vater contaainant., It is.volatile in suzface waters and is
not likely to be persistent in the envizronaent. Chlorofora
caused an increase in kidney epithelial tumors in rats and
in hepatocellular carcinomas in mice. In addition, there is
suggestive evidence from epidemiological studies that exposure
to chloroform and other trihalomethanes is associated with
an increased incidence of bladder tumors in humans. Other
toxic effects of chloroforz include central nervous system
depression; eye, skin, and gastrointestinal irritation; and
damage to the liver, heart, and kidney.

CAS Nunmber: 67-66-3
Chemical Pormula: cacl,
ICPAC Name: Trichlorsomethane

Chemical and Physical Properties
Molecular Weight: 119.38

Boiling Point: 61.7°C

Melting Point: <63.5°C

Specific Gravity: 1.4832 at 20°C .
Solubility in Water: 8,200 mg/liter at 20°C

Solubility in Organics: Soluble in acetone; miscible with
alcohol, ether, benzene, and ligroin

Log Octan61/Watc: Partition Coefficient: 1.97
Vapor Pressure: 1S0.5 ma Hg at 20°C

Vapor Density: 4.12 A
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Transoort and Pace

Volatilization into the Ataosphere is the major transport
process for removal of chlorofora from aquatic systems (USEPA
1979). Once in the tzoposphere, chloroform is attacked by
bydroxyl radicals with the subsequent formation of phosgene
(CCCl,) and possibly chlorine oxide (C10) rzadicals. Neither
of tb330 reaction products is likely to persist; phosgene is
readily hydrolyzed to hydrochleric acid and carbon dioxide.
Reaction with Bydroxy radicals is thought to be the primacy
environmental fate of chlorofora. Howvever, chlorofora that
rezains {n the troposphere may return to earth in precipitation
or adsorbed on particulates, and a small amount may diffuse
upvazd to the stratosphere where it photodissociates via inter-
action with ultzaviolet light.

Photolysis, hydrolysis, and sorption do not appear to
be significant enavizonmental fate processes for chloroform.
Bowever, sorption processes may have some importance as a temoval
Bechanism in groundwater and soil. The log octanol/vate: pazti-
tion cocefficient indicates that this ceapound may bicaccumulate
under conditions of constant exposure. Studies with marine
organisms provide evidence for only weak to moderate bicaccumu-
lation. Although chlorofora is somevhat lipephilic and tends
to be found at higher concentrations in fatty tissues, there
is no evidence for bicmagnification in aquatic food chains.

Bealth Effects

Chzronic administration of chlorofora by gavage is reported
to produce a dose-related increase in the incidence of kidney
epithelial tumors in rats and a dose-related increass in the
incidence of hepatocellular carcincmas in mice (IARC 1979,

USEPA 1980). Epidemiological studies suggest that higher con-
centrations of chloroform and other trihalomethanes in vater
supplies may be associated with an increased fzequency of bladde:r
cancer in humans. However, these results are net sufficient

to establish causality. An increased incidence of fetal abnoc-
Balities was rzeported in offspzing of pregnant rats exposed

to chlorofora by inhalation. Oral doses of chlorofora that
caused maternal tozicity produced zelatively 8ild fetal toxicity
in the form of reduced birth weights. There are linited data
suggesting that chlorofora has mutagenic activity in some tes:
systeas. However, negative results have Deen teported for
bacterial autagenesis assays.

Humans may be exposed to chlorofora by inhalatien, inges-
tien, or skin contact. Toxic effects include local {zritation
of the skin or eyes, central nerveus systean depression, gastro-
intestinal irritation, liver and kidney damage, cardiac arrhyth-
mia, ventricular tachycardia, and bradycazdia. Death from

Chlozoforn
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chloroforn overdosing can occur and is attributed to ventricular
fibrillation. Chloroform anesthesia can produce delayed death
as a result of liver necrosis.

Exposure to chloroform by inhalation, intragastric ad-
ministration, or intraperitoneal injection produces liver and
kidney dama3je in laboratory animals. The oral LD 0 and inhgc
lation LG, nValues for the rat are %08 mg/kg and 35.000 mg/a
perz 4 hou?g. respectively (ACGIE 1980).

Toxicity to Wildlife and Domestic Animals

Limited information is available concerning the toxicity
of chloroform to organisms exposed at known concentrations
(USEPA 1980). Median effect concentrations for two freshwater
and one invertebrate species range from 28,900 to 115,000 ug/liter.
Twenty-seven day LC, values of 2,030 and 1,240 pg/liter were
reported for onbryo-iarval tests with zainbow trout in water
at two levels of hardness. The only rzeliable result concerning
the toxicity of chlorofora to saltwater aquatic life is a 96-hour
Lcso value of 81,500 ug/liter for pink shziap.

An equilibrium bioconcentration factor of six with. a tissue
half-life of less than 1 day was determined for the bluegill.
Although chloroform is not strongly bicaccumulated, it is thought
to be widely distzributed in the environment and can be detected
in fish, vater birds, marine mamnals, and various crops.

Regulations and Standardsg
Anbient Water Quality Criteria (USEPA):

atie Life

The available data are not adequate for establishing criteria.
Human Health

!:tinatcs of the carcinogenic risks associated with lifetime
exposure to various concentrations of chloroform in water

azes

Risk ) Concentration
1073 1.90 pg/liter
10_, 0.19 ug/litsc
10 0.019 ug/liter

CAG Unit Risk (USEPA): 8.1x10°2(mg/kg/day)”!
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Primary Drinking water Standard: 0,10 ag/liter (total trihals-
Rethanes)

NIOSH Recoamended Standazd: 9.8 lg/u3 l1-hr Ceiling Level
OSHA Standard: 244 lg/n3 Ceiling Level

ACGIE Threshold Limit Value: S0 19/13 (suspected human
. carcinogen)
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CEROMIUM

Sumnarz

Chromium {s a heavy metal that generally exists in either
3 trivalent or hexavalent oxidation state. Hexavalent chromium
(Cz VI) is rather soluble and i{s quite mobile in groundwater
and surface water, However, in the pPresence of reducing agents
it is rapidly converted to trivalent chromium (Cr I1I), which
is strongly adsorbed to so0il ccaponents and consequently is
much less mobile., 2 number of galts of hexavalent chromium
are carcinogenic in rats, In addition, an increased incidence
of lung cancer was seen in workers ScCupatiocnally exposed to
chromium vI. Hexavalent chromium also causes kidney damage
in animals and humans. Trivalent chromium is less toxic than
hexavalent chromium; its main effect is contact dermatitis
in sensitive individuals.

CAS Number: 7440-47-3
Chemical Pormula: cr

IUPAC Name: Chromium

Chemical and Physical Properties (Hctalz

Atomic Weight: 51,996

Boiling Point: 2672°cC

Melting Point: 138s7 * 20¢C
Specific Gravity: 7.20 at 28°c

Solubility in Water: Insoluble; some coapounds are soluble

Transport and Pate

Hexavalent Cz is quite soluble, existing in solution as
4 ccmponent of a coaplex anion. It is not sorbed to any signifi-
cant degree by clays or bydrous metal oxides. The anionie
form varies according to PH and may be a chromate, hydrochromate,
or dichromate. Because all anionic forms are so soluble, they
are quite mobile in the aquatic environment. Cr vI is efficiently
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temoved by activated carbon and thus may have some affiniey

for organic materials in natural vater. Cr VI is a Roderately

strong oxidizing agent and reacts with reducing materials to

form trivalent chromium. Most Cr 11T in the aquatic envirzonment

- is hydrolyzed and f:ncipitate: a8 chroaium hydroxide. Sorption
to sediments and bioaccumulation vill remove much of the remaine-

ing Cr 1I1 from solution. Cz III.is adsorbed only weakly to

inorganic materials., cr III and Cr VI aze readily interconver-

tible in nature depending on aicroenvironaental conditions

Such as pH, hardness, and the types of other ccmpounds present.

Soluble forms of chromium accunulate if aabient conditions

favor Cr vI.- Conditions favorable for conversion to Cr 11:

lead to precipitation and adsorption of chroaium in sediments.

In air, chromiunm is asgociated almost entirely with particu-
late matter. Sources of chromium in aiz include windblown
s0il and particulate emissions from industzial Processes.
Little information is available concerning the relative anounts
of Cr III and Cr VI in various aerosols. Relatively small
pParticles can fora stable 4erosols and can de transported many
miles before settling out.

Cz III tends to be adsorbed strongly onto clay pazticles
and organic particulate Ratter, but can be mobilized if it
is complexed with organic molecules. Cr 11l present in minerals
is mobilized o different eéxtents depending on the veatherability
and solubility of the mineral in which it is contained. Hexa-
valent compounds are not strongly adsorbed by soil components
and Cr VI is mobile in groundwatez. Cz VI is quickly reduced
to CR III in poorly drained 80ils having a high content of
o:g;nic matter. Cr VI of natural origin is rarely found in
soils.

Health Bffeces

The hexavalent fora of chroaium iz of major toxicological
importance ia higher organisas. A variety of chromate (Cz vI)
salts are carcinogenic in tats and an excess of lung cancer
has been observed among workers in the chromate-producing indus-
try. Cr VI compounds can cause DNA and chromsome damage in
aninals and humans, and Cr (VI) trioxide is teratogenic in the
hanster. 1Inhalation of hexavalent chromium salts causes irri-
tation and inflammation of the nasal mucosa, and ulceration
and perforation of the nasal septum. Cr VI also produces kidney
danage in animals and humans. The liver is also sensitive
to the toxic effects of hexavalent Cr, but apparently less
80 than the kidneys or respiratory system. Cr III is less
toxic than Cr VI; its main effect in humans is a fora of contact
dernatitis in gensitive individuals.

Chromium
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Toxicity to Wildlife and Domestic Animals

Chromium is an essential nutrient and is accumulated ip
a4 variety of aquatiec and marine biota, especially benthice organ-
isms, to levels much higher than in ambient water, Levels
in biota, however, usually are lower than levels in the gedi-
Rents. Passage of chromium through the food chain can be demon-
stzrated. The food chain appears to be a more efficient Pathway
for chromium uptake than direct uptake fream Seawvater.
. Water hardness, temperature, dissolved oxygen, species,
and dge of the test organism all modify the toxic effects of
chromium on aquatie life. Cr 112 appears to be more acutely
toxic to fish than C:r VI; the reverse is tryue in long ternm
chronic exposure studies.

None of the plants normally used as food or animal feed
are chromium accumulators. Chromium absorbed by plants tends
to remain primarily in the roots and is poorly translocated
t0 the leaves. There is little tendency for chromium o accumy-
late along food chains in the trivalent {norganic form. Organic
chromium compounds, about which little is known, can have signifi-
cantly different biocaccumulation tendencies. Little information
concerning the toxic effects of chromium on mammalian wildlife
and dcmestic animal species is available,

Regulations and Standards

Ambient Water Quality Criteria (USEPA) :

Cr VI:
) Aquatic Life (Proposed Criteria)
Preshwater
Acute toxicity: 11 ug/liter
Chronic tozicity: 7.2 Hg/liter
Saltwater

Acute toxicity: 1,200 ug/liter
Chronic toxicity: sS4 Kg/liter

Human Health .

Cziterion: S0 ug/liter
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Cr III:
Agquatic Life (Proposed Criteria)

Preshwater

Acute toxicity: e!0-819(1n(hardness)] +3.568) ug/liter

“‘Saltwater

The available data are not adequate for establishing
criteria.

Human Health
Criterion: 170 mg/liter

CAG Unit Risk for inhalation exposure to CR VI (USEPA):
41 (mg/kg/day) o

National Interim Primary Drinking Water Standard: S0 pg/liter

NIOSE Recommended Standards for CR VI:. 1 ug/133cazcinogcnic
25‘99/13 noncarcinogenic TWA
50 ug/m” noncarcinogenic
(1S-min sample)

OSHA Standards: OSHA air standards have been set £or several

chromium compounds. Most recognized or suspected ca:cing—
genic chromium compounds have ceiling limits of 100 ug/m~.

ACGIH Threshold Limit Values: Several shzaliul coapounds have
TWAs ranging frem 0.05 to 0.5 mg/m”. Chromite ore proces-
sing (chromate), certain water insoluble Cr VI compounds,
and chromates of lead and zinc are :Scagnizid or suspected
hunan carcinogens and have 0.05 mag/m” TWAsS.
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CHRYSENE

Summary

Chrysene is a five-ringed polycyelic aromatie hydrocarbon
(PAH). It is rather persistent in the envizonment; biodegrada-
tion is pProbably the ultimate fate Ptocess. Dermal application
of chrysene produces skin tumors in mice, and subcutaneous
injection produces lecal sarcomas. Chrysene wvas found to be
Butagenic using several test systems. Although there is little
information on other toxie effects of chrysene, carcinogenic
PAHS as a group cause skin disorders and have an immunosuppres-
sSive effect.

CAS Number: 218=-01-9
Chcfical Formula: °13’12
IUPAC Nanme: Chrysene

Inportant Synonyms and Trade Nanes: I,Z-Banzopbcnanth:nnc;
benz (a) phenanthrene

Chemical and Physical Properties

Molecular Weight: 253.28

Boiling Point: 448°C

Melting Point: 236ec

Specific Gravity: 1.274 at 20°C

Solubility in water: 0.002 2g/liter at 25°C

Solubility in Organics: Soluble in ether, aleohol, glacial
and acetic acid

Log Octanol/Water Partition Coefficient: 5.61
Vapor Pressure: 10”31 to\lo" am Hg at 20°C
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Tzan:ggrt and Pate

Very little Specific information concerning the environ-
Rental transport and fate of chrysene ig available. However,
data can be derived with reasonable confidence froa information
concerning bcn:c(a)anthzaconc and other related polyeyelic
aromatic hydrcca:bons-crans). Dissolved Chrysene may undergo
rapid, direct photolysis in dquatic systems, However, the
telative importance of this process ag an environaental fate
| the oxidant and quinones aze
the:products in pbceolysi:n:oactiona involving pPolyeyeclic are-
Batic hydrocarbons. Pree-radical ozidation of Chrysene igs
likely to be slow and i{s not likely to be a significant fase
Process. Because chrysene does not contain groups amenable
to hydrolysis, this PtocCess is not thought to be a significant
environmental fate, Volatilization does not appear to be an
important tzansport process.

Chrysene probably accumulates {in the sediment and biota
portions of the aquatic environaent, and adsorption to suspended
Ratter ig likely to be the dcainant transport process. It is
probable that sorption ento sediments, goil particles, and
biota is strongly corzelated with the ortganic carbon levels
Ptesent, Bioaccumulation of chrysene ig expected to be shore
tezz and is not an important fate Process. Although PoOlyeyelic
aromatic hydrocardons vith four or less dromatic rings, like
chzysene, are teadily and quickly bioaccunulat.d. they also
are rapidly metabolized and excreted. These kinds of PAHS are
degraded by microbes and teadily metabolized by multicellular
organisas. Degradation b Rammals is considered to be incon-
plete; the parent compound and metabolites are excreted by
the urinary systea, Biodegradation ig probably the ultimate
fate process for chrysene. However, the Speed and extent of
this process are unknown. Blodegradation of PAHRS generally
occurs aore rapidly ia soil than ia aquatie Systemsg and ig
also faster in those systeas chronically contaminated with
these coapounds,:

Ataospherzie tzansport of chzysene can occur, and chrysene
can be retuzned to aquatic and tecrestzial systeas by ataospheric
fallout and with precipitation. It ean eater surface and ground-
vaters by leaching fres POlluted soils,

Health Bffectg N
M

The potential for palye¥=11c aromatic hydrocarbons to
induce malignant transformation dominates the consideration
given to health hazards resulting from exposure. ‘This is because
overt signs of toxicity are often not toduced until the dose

is sufficient to produce a high tumor ncidence.
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No case reports or epidemioclogical studies on the signi-
ficance of chrysene exposure to humans are avajilable. Bowever,
coal tar and other materials known to be carcinogenic to humans
may contain chrysene. Chrysene produces skin tumors in mice
following repeated dermal application. High subcutaneous doses
are reported to result in a lovw incidence of tumors with a
long induction time in mice. Chrysene is considered o have
veak carcinogenic activity compared to benzo(a)pyrene. Chrysene
is reported to be mutagenic in a variety of test systems.

No information concerning the teratogenic effects of chrysene
in humans or experimental animals i{s available.

Although there is little information econcerning other
toxic effects of chrysene, it is reported that applying the
carcinogenic PAHS to mouse skin leads to the destruction of
sebacecus glands, hyperplasia, hyperkeratosis, and ulceration.
Workers exposed to materials containing these compounds may
exhibit chronic dermatitis, hyperkeratoses, and other skin
discrders. Although specific results with chrysene are not
creported, it has been shown that many carcinogenic PAHs have
an immunosuppressive effect.

Toxicity to Wildlife and Domestic Animals

Adequate data for characterization of the toxicity of
chrysene to domestic animals and wildlife are not available.

Regulations and Standards

Ambient Water Quality Cziteria (USEPA):

Aguatic Life

The available data age not adegquate for establishing crzi-
tezia.

Human Health

Estimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of carcinogenic PAEs
in wvater are:

Risk Concentration
10:2 28 ng/liter
10_7 2.8 ng/liter
10 0.28 ng/liter
Chrysene
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COPPER

Summary

Copper is among the more mobile metals in the environmens.
It is toxic to humans at high levels; it causes irritation
follovwing acute exposure and anenia following chronic exposure.
Sheep are very susceptible to copper toxicosis, as ace many
aguatic organisms.

Background Information

Copper exists in a valence state of +1 or +2. It is a
lustrous, reddish metal. The physical properties of copper
include ductility and conductivity of heat and electricity.
Copper is found in nature as sulfide, oxide, or carbonate ore.

CAS Number: 7440-50-8
Chemical Poraula: Cu

IUPAC Name: Copper

Chemical and Physical Properties

Atomic Weighs: 63,546

Boiling Point: 2,567°C
Melting Point: 1,083°¢C
Specific Gravity: 8.92

Sclubility in Water: Most copper salts are insoluble, with
the exception of Cuso,, Cu(unz) . and
CuC (the more commnt copper silts).
The fietal is insocluble in wvater.

Vapor Pressuze: 1 ma Hg at 1,628°C

Transport and Pate

Copper bas two oxidation states, +1 (cuprous) and +2 (eupric).
Cuprous copper is unstable in aerated water over the PE range
of most natural waters (6 to 8) and oxidiszes to the cupric
state. "Several processes determine the fate of copper in the
aquatic environment: formation of compleses, especially with
humic substances; sorption to hydrous metal oxides, clays,
and organic materials; and biocaccumulation. In waters polluted
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with soluble organic material, complexation with organic ligands
can oc¢cur, thus favoring the prolonged dispersion of copper

in solution. The presence of organic acids also can lead :o

the mobilization of copper from the sediments to sclution.
Copper has a strong affinity for hydrous iron and manganese
oxides, clays, carbonate minerals, and organic matter. Sorption
to these materials, both suspended in the water column and

in the sediment, results in relative enrichment of the solid
phase and reduction in dissolved levels. Sorption processes

are quite efficient in scavenging dissolved copper and in con-
trolling its mobility ia natural unpolluted streams. The amounts
of the various copper compounds and complexes that actually
exist in solution depend on the PE, temperature, alkalinity,

and concentrations of other chemical species. The levels of
copper able to remain in solution are dizectly dependent on
water chemistry. Genezally, ionic copper is more soluble in

low pH waters and less soluble in high pH waters.

As an essential nutzient, copper is accumulated by plants
and animals, although apparently it is not genecally biomagni-
fied. Because copper is strongly bicaccumulated and because
biogenic ligands play an important role in coaplexing copper,
biological activity is a major factor in deteraining the distri-
bution and occurzence of copper in the eCosysten. Por example,
bicaccumulation patterns may exhibit seasonal variations related
to biclogical activity.

Because many copper compounds and complexes are teadily
soluble, copper is among the more mobile heavy metals in soil
and other surface environments. The major process that limits
the envizonmental mobility of copper is adsorption to organic
matter, clays, and other materials. Atmospheric transporst
of copper compounds can also occur.

Healsh Effects

Copper appears to increase the mutagenic activity of tricse
zeductone and ascorbic acid in bacterial test systems., However,
copper itself does not appear to have mutagenic, teratogenic.
or carcinogenic effects in animals or humans. Dietazy leve.:s
of trace elements such as molybdenum, sulfur, sinc, and izen
can affect the level of copper that producss cectain deficiency
or toxicity symptoms. In genecal, more attention is given
to the prodlems associated with copper deficlency than to prob-
lems of excess copper in the environment. Nowever, high levels
of copper can be tozie to humans.

Exposure to metallic copper dust can cause a short=tern
illness similar to metal fume fever that is characterized by
chills, fever, aching muscles, dzyness of mouth and throat,
and headache. BRzposure to copper fumes can produce upper
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respiratory tract irritation, a metallic or swee: taste, nausea,
setal fume fever, and sometimes discoloration of skin and hair.
Individuals exposed to dusts and mists of copper salts may
exhibit congestion of nasal mucous membranes, sometimes of

the pharynx, and occasionally ulceration with perforation of

the nasal septum.

If sufficient concentrations of copper salts reach the gastro-
intestinal tract, they act as irritants and can produce salivation,
nausea, vomiting, gastritis, and diarrhea. Plimination of
ingested ionic copper by vomiting and diarrhea generally protects
the patient from more serious systemic toxic effects, which
can include hemclysis, hepatic necrosis, gastrointestinal bleed-
ing, oliguria, azotemia, hemoglobinuria, hematuria, proteinuria,
hypotension, tachycardia, convulsions, and death. Chronic
exposure may result in anemia.

Copper salts act as skin irritants producing an itching
eczema. Conjunctivitis or even ulceration and turbidity of
the cornea may result from direct contact of ionic copper with
the eye.

Toxicity to Wildlife and Domestic Animals

Mean acute toxicity values for a large number of freshwater
animals range from 7.2 pg/liter for Daphnia pulicaria to 10,200
Hg/liter for the bluegill. Toxicity tends to decrease as hard-
ness, alkalinity, and total organic carbon increase. Chronic
values for a variety of freshwater species range from 3.9 pg/liter
for brook trout to 60.4 pg/liter for northern pike. Hardness
does not appear to affect chronic toxicity. The acute-chronic
ratios for different species range from 3 to 156. The more
sensitive species tend to have lower ratios than the less sensi-
tive species. In addition, the ratio seems to increase with
hazdness. Acute toxicity values for saltwater organisms range
from 17 ug/liter for a calanoid copepod to 600 ug/liter for
the shore crab. A chzonic value of 54 ug/liter and an acute-
chronic ratio of 3.4 is reported for the mysid shrimp. Long-
term exposure to S5 pg/liter is fatal to the bay scallop.

Bioconcentration factors in freshwater species range from
zero for the bluegill to 2,000 for the alga Chlorella regularis.
Among saltvater species, the highest biocaccumulation factors
are those for the bivalve molluscs. Oysters can biocaccumulate
copper up to 28,200 times without any significant mortality.

Sheep are very susceptible to copper toxicosis, and pois-
oning may be acute or chronic. Acute poisoning is caused by
dizect action of copper salts on the gastrointestinal ‘trace,
resulting in gastroenteritis, shock, and death. The toxic
dose is about 200 mg/kg and is usually obtained through an
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accidental overdose of an antihelminthic. 1Ingestion of excess
copper over a long pericd of time results in absorption and
accumulation of copper by the liver. This type of chronic
cumulative poisoning may suddenly develop into an acute hemolytic
crisis. Copper intake of 1.5 g/day for 30 days is known to

be fatal for many breeds of sheep. BExcessive eopgc: Ray be
stored in the liver as a result of excess copper ingestion,

as a consequence of impaired liver function, or in connection
with a deficiency or excess of other trace elements. Sheep
elininate accunulazed copper very slowly after cessation of
exposure.

Swine develop copper poisoning at levels of 250 mg/kg in
the diet unless z2inc and iron levels are increased. Toxicosis
develops with hypochromic microcytic anemia, jaundice, and
marked increases in liver and serum copper levels as well as
serum aspartate amino transferase. High copper levels may be
found in swine because of the practice of feeding them high
copper diets in order to increase daily weight gain. Bowever,
swine rapidly eliminate copper once it is removed from the
diet. Cattle are auch more resistant to copper in the diet
than sheep or swine. Copper toxicity in zuminants can be coun-
teracted by including molybdenum and sulfate in the diet.

Regqulations and Standards
Anbient Water Quality Criteria (USEPA):

Aguatic Life (Proposed)

. Preshsater
.(0.905 {ln(hazdness)] - 1l.413) ug/liter

.(0.905 {in(hazdness)] - 1.785)

Acute toxicity:
Chzonic toxicity: Hg/lite
Saltsl:o;

Acute toxicity: 3.2 pg/lites
Chronic toxicity: 2.0 ug/liter

Buman Health
Organoleptic criterion: 1 mg/litec
National Secondary Drinking Water Standards (USEPA): 1 ag/liter

OSEA Standazds: 1.0 -g/lg ™A (dust and mist)
0.1 mg/m’ TWA (funme)
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ACGIH Thresheld Limit Values: 1.0 ng/mg TWA (dusts and mists)

0.2 ng/n3 TWA (fume)
2.0 mg/m” STEL (dusts and mists)
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Summar

DDT is an organochlorine pesticide, which together with
its metabolites, is very persistent in the environment. DDT,
DDE, and DDD have been shown to be carcinogenic {n mice. They
primarily cause liver tumors, but they also increase the inci-
dence of lung tumors and lymphomas. . In addition, DDT i{s a
reproductive toxin. Chronic exposure can damage the central
nervous system and liver. DDT and other organochlorine pesti-
ci{des are highly toxic to aquatic organisas and are responsible
for the decreased reproductive success of many bird species.

Background Iinformation

Technical DDT is a mixture containing 65-80% p,p'-DDT, 15-
20% o,p'~DDT, up to 4% P,p'-DDD, and traces of other materials.
Metabolites of DDT include p,p'-DDE and o,p'-DDD. The DDT
isomers and metabolites are usually found together and generally
have sinilar properties; thezefore, they will be considered
together. Where differences occur the specific {somer will
be jdentified. DDT will be used to refer to the combinatien
of technical material and metabolites. Specific DDT iscaers
will de {dentified as such.

CAS Number: p,p'-DDT: $50-29-3
0,p'=-DDT: 789-02-6
P/p'=DDD: 72-54-8
0,p'-DDD: $3-19-0
P/p'-DDEB: 72-85-9

Chemical Poraula: p,p'~ and o,p'=-DDT: °14’9°15
P:p'~ and o,p'-DDD: c13!1°c1‘
P.p'~ and o,p'-DDE: cl‘!‘CI‘

 IUPAC Rame: p,p'-DDT: 1,1,1-Trichloro=-2,23-bis(4-chlozophenyl)

ethane
0,p'=DDT: 1,1,1-Trichloro-2-(2=-chlorophenyl)-2-
~ (4=chlorophenyl)ethane
P.p'=DDD: 1.§-D1=hlazo-2.2-bis(4-chlo:ophcny1)-
ethane
0,p'-DDB: 1,1-Dichloro-2,2-bis(4-chlorephenyl)~
ethene
PoT
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Iaportant Synonyms and Trade Nanes:

DD?T: Dicblorodiphenylt:ichloroethane, dicophane,
. : chlorophenothane, Gesarol, Neocid
P.p"-DDD: TDE, Rothane

Chenical and Physical Properties

Molecular Weight: ©,p'= and p,p'-DD7T: 354.8%
T . . DDD: 320
“l". . DD!: 31’

Boiling Point: pDT: 280°C

Melting Point: pp7; 109°C
DDD: 1l1l2e¢c
DDE: 9Q¢c

Solubility in water: P/P'=DD?: 5.5 ug/liter
- ©p'=DDT: 26 ug/liter

P/P'=DDD: 20 pg/liter

' DDB: 14 upg/liter

Solubility in organics: por, Soluble in acetone, benzene,
C¢yclohexzanane, Rorpholine, pyri-
dine, and dioczane

Log Octanol/water Partition Coefficient;

: DD?T: ‘09'
P'P"DD’: 3.98
[ .2'-DDD: 8,99
©,p'=-DDD: 6.08

DDE: S.69

Vapor Pressure:

P/P)=0DT: 1.921077 =a g at 28%c
P/p'=-DDT: 7.3210 < am Xg at 30°C
" C/p'=DDT: 5.3310_‘ BR Hg at Jo°c
P.p'=DOD:s. 1.0310_‘ RR Eg at 30°C
o,p’'~-DDD: 1.9210 ¢ =m Hg at 30°C
- DDE:  6.35x10°° mm Eg at 20°c

Transport and Pate *

DDT and its metabolites are very persistent in the environ-
Rent. Volatilization is probably the most important transport
process from soil and water for P/P'~DDT and o,p'-DDT, as evi-
denced by the ubiquitous nature of DDT in the envizonment.

po?
Page 2
October 198S



(U

Sorption and bioaccunulaticn are the mos: important transpors
Processes for the DDT iscmers. Although it only occurs Slowly,
thc<u1tina:0A£ate pProcess for P.p'=-DDT, ©,p'=DDT, and ppp is
biotranlto:nation to form bis(2-ch1cropheny1)methanone (Doco) .
Indirect Photolysis Ray also be important for P/P'=DD? and
©,p'-DD? in aquatic environmentg, Por ppE, direct_photolysis

"is the most important Ultimate fate PLoCess in the environment,

although biot:ansformation may also be izportant.

‘Health Effects
N

DOT, DDE, and DDD have been shown to be carcinogenic o
mice, Primarily causing liver tumors, byt also causing lung
tumeors and lymphomas. DDT does not appear to be Butagenic,
but it hag Caused chromosomal damage. There is no evidence
that poT is a teratogen; but it is a feproductive toxin, Causing
reduced fertility, rfeduced growth of off:p:ing, and fetal mor-
talicy.

Chreonic e¢xposure to DpT Causes a number of adverse effects,
e¢specially to the liver and central nezvous Systea (CNS), ppo
induces various Bicrosomal enzyses and therefore Probably affects
the metabolisa of steroid hormones and e€xXOgencus Chemicals,

Other effects on the liver include hypc:t:ophy of the Parenchymal
Cells and increased fat deposition, In the CNS, exposure to

DDT causes behavioral effects such as decreased 4ggression

and decreased conditional teflexes. acute eXposure to lazge
doses or Chronie eXposure to lower doses causes seizures.

The oral 1p 0. i3 between 113 and 430 B3/kg for the rtat and

is gtne:all? higher for other animals,

0DT, DOD, anda DDE are bioconcont:atod and stored in the
adiposge tissues of 2[0St animals,

Toxicity to Wildlife and Domestic Animalg

DOT has been extensively studied in freshwater inverte-
brates and fishes and ig Quite toxic to ROSt species. The range
of toxicities wag 0.18 to 1,800 Hg/liter and the freshwater
final acute value for DDYT and {tg iscmezs wag deterained by
EPA to be 1.1 Bg/liter, - Saltwatc:}:pocios were somewhat more
sensitive to DOT; the saltwater final acute value for the DpT
iscmers wvas 0,13 Bg/liter. Only cne chronie toxicity test
On aquatic species Vas reported. Thig test indicated that
the aCute=clironie ratio for ppr Right be high (65 in the reported
study), byt the data were insufficient to allow Calculation
of a fina) acute=-chronie zasio. ngr, DDD, and pp® are biocon-
centrated by factor of 10 to 107,
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DDT, DDD, DDE and the other persistent organochlorine
pesticides are primarily responsible for the great decreasge
in the reproductive capabilities and consegquently in the popu-
lations of fish-eating birds, such as the bald eagle, brown
pelican, and osprey. DDT Das alsc been shown to deczease the
populations of numercus other species of vaterbirds, raptorg,
end passerines significantly.

Reéuliticns and Standards

Azbient Water Quality Criteria (CSZPA) s

'lguatic Life

DDT: Preshwater

Acute toxicitys 1.1 ug/liter
Chronic toxicity: 0.001 pg/liter

Saltwvater

Acute taxicitiz 0.13 pg/liter
Chzonic toxicitys 0.001 ug/liter

DDD and DDE: The available data are not adequate for establishing
cziteria. BHowever, EPA 4id report the lowest
values kaown to be toxic ia agquatic organisas.

Preshvater

Acute toxicity: DOD: 0.6 pg/liter
DDE: 1050 pg/liter
Chronic tozicity: DDD & DDB: No available data

Saltvater

Acute toxicity: DDD: 3.6 ug/lites
, DDB: 14 ug/liter
Chronic toxieity: DDD & DDEB: No available data

Human Nealth

Estimates of the carcinogenic risks associated with lifetine
exposucze to various concentrations of DDT ia vater are:

Risk . Concentration
-3

10 _ 0.24 ng/lites

10:; 0.024 ng/liter

10 0.0024 ag/liter

=)= p o
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CAG Unit Risk (USEPA): 0.34 (mg/kg/day)~!

 OSEA Standacd (air): 1 mg/m® TV

ACGIH Threshold Limit-Value: 1 mg/m> WA ~ - ~----
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1,1-DICHLORCETHANE

Summary

1,1-Dichloroethane is quite volatile and probably is not
very persistent in agquatic environments. 1Inhalation exposure
to high doses causes central nervous system depression in humans
and may cause hepatotoxicity. 1In animals, high doses cause
liver and kidney damage and retard fetal development.
CAS Number: 75-34-3
Chemical Pormula: CH,CHCL,
IUPAC Name: 1,l-Dichlorcethane

Important Synonyms and Trade Names: BEthylidene chloride, ethylidene
' dichloride

Chemical and Physical Properties
Molecular Weight: 98.96

Boiling Point: 57.3°C

Melting Point: =97.0°¢C

Specific Gravity: 1.1776 at 20°C

Solubility in Water: 5 g/liter

Solubility in Organics: Miscible in alcohol
Log Octanol/Water Partition Coefficient: 1.79
Vapor Pressure: 180 aa Hg at 20°C

T:ansgg:t and Pate

1,1-Dichloroethane disperses from surface water primarily
by volatilization into the troposphere, where it is subsequently
broken down by hydroxylation. No studies on adsorption were
found in the literature reviewed, but because of its water
solubility and relatively low log octanol/water partition co-
efficient, 1,1-dichlorocethane potentially could move through
soil and enter the groundwater.

1,1=Dichloroethane
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Health Bffects

Limited toxicological testing of 1,1-dichloroethane has
been conducted, although the literature indicates that 1,1-
dichloroethane is one of the least toxie of the chlozinated
ethanes. An NCI biocassay on 1,1=dichlorocethane was linited
by poor survival of test animals of test animals, but some
Rarginal tumorigenic effects were seen. Inhalation eyposure
to high doses of 1,l-dichlorcethane (over 16,000 mg/n°) caused
tetarded fetal development in rats (Schwetz et al. 1974).
l,1-Dichloroethane was not found to be mutagenic using the
Ames assay. 1,l-Dichlorocethane causes central nervous system
depression when inhaled at high concentrations, and evidence
Suggests that the compound is hepatotoxic in humans. Kidney
and liver damage was seen in animals exposed to high levels
of 1,l1-dichlorcethane. The oral LDSO value in the rat s
725 mg/kg.

Toxicity o Wildlife and Domestic Animals

No information on the toxiecity of l,1-dichloroethane to
aquatic species was reported in the literature teviewed., How=
ever, the available information on the chlorocethanes indicates
that toxicity declines with decreases in chlorination and that
the 1,1,l-isomer is less active than the 1,1,2=isomer. Therefore
l,1-dichlorcethane is probably no more toxic than 1,2-dichloro-
ethane, which is acutely toxic at levels of 100-500 ag/liter
and has a chronic toxicity beginning at about 20 mg/liter.

No information on the toxicity of 1,l-dichloroethane to

terrestrial wildlife or domestic animals vas found in the sources
revieved,

Regulationi and Standards

Anbient Water Quality Criteria (USEPA) :

The available data were inadequate for establishing cri-
teria. '

OSHA Standard (air): 400 ng/l3 ™A
ACGIH Threshold Limit Walue: 810 mg/a’ TWaA
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1,1-Dichloroethane
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1,1-DICHLOROCETHYLENE

Summar

1,1=Dichloroethylene (VDC, vinylidene chloride) caused
kidney tumors (in males only) and leukemia in one study of
mice exposed by inhalation, but the results of other studies
were equivocal or negative, 1,l-Dichloroethylene i{s mutagenic,
and it caused adverse reproductive effects when administered
to rats and rabbits by inhalation. Chrzonic exposure causes

liver damage, and acute exposure to high doses produces nervous
system damage.

CAS Number: 75-35=4
Chemical Pormula: CE,CCl,
IUPAC Name: 1,l=-Dichlorcethene

Iﬁpoztant Synonyms and Trade Names: Vinylidene chloride, VDC,
1,1-dichloroethene, 1,1-DCz

Chemical and Physical Properties
Atomic Weight: 96.94

Beiling Point: 37°C

Melting Point: =122.1°C

Specific Gravity: 1.218 at 20°C
Solubility in Water: 400 ag/liter at 20°C

Solubility in Organics: Sparingly soluble in alcohol, ether,
acetone, benzene, and chloroform

Log Octanol/Water Partition Coefficient: 1.48
Vapor Pressure: 500 ma Hg at 20°C

Vapor Density: 3.25

Transport and Pate

Volatilization appears to be the primary transport process
for 1,l-dichloroethylene (VDC), and its subsequent photooxida-

1,1-Dichloroethylene
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tion in the atmogphere by reaction with hydroxyl radicals is
apparently the predominant fate process. Information on other
transport and fate mechanisms was generally lacking for 1,1-di-
chlozroethylene. BHowever, by inference from related compounds,
hydzolysis, sorption, bicaccumulation, biotransformation, and
biodegradation probably all occur but at rates too slow to

be of much significance.

Bealth Effecets

1,1-Dichlorcethylene caused kidney tumors in males and leu-
kemia in males and females in one study of aice exposed by
inhalation, gave equivocal results in other inhalation studies,
and gave negative results in rats and mice following oral ex-
posure and in hamsters following inhalation sxposure. VDC
was mutagenic in several bacterial assays. 1l,1-Dichloroethylene
did not appear to be teratogenic but did cause embryotoxicity
and fetotoxicity when administered to rats and rabbits by in-
halation. Chronic exposure to oral doses of VDC as low as
5 mg/kg/day caused liver changes in rats. Acute exposure to
high doses causes central nervous system depression, but neuro-
toxicity has not been associated with low-level chronic exposure.
The oral LD, value for the rat is 1,500 mg/kg, and for the
mouse it is QOO ag/kg.

Toxicity to Wildlife and Domestic Animals

1,1-Dichloroethylene is not very toxic to freshwater or
saltwater species, with acute LC values generally ranging
from 80 to 200 mg/liter. A chzoaec study in which no adverse
effects were observed indicated that the acute-chronic ratio
was less than 40; a 13-day study that produced an LC.. of 29
mg/liter indicated that the acute-chrzonic ratio is g?gate:
than 4.

No reports of the toxicity of 1,l-dichlorocethylene to
terrestrial wildlife or domestic animals were found in the
literature reviewed.

Regulations and Standards
Azbient Water Quality Caiteria (USEPA):

Aquatic Life

The available data. are inadequate for establishing criteria.
However, EPA did report the lowest values known to cause
toxicity in aquatic organisas.

1,1-Dichloroethylene
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rresawater

Acute toxicity: 11,600 Hg/liter
Chrzonic toxicity: No available data

Saltwater

Acute toxicity: 224,000 ug/liter
Chronic toxicity: No available data

Human Health
Estimates of the carcinogenic risks associated with lifetime

éxposure to various concentrations of l,1-dichloroethylene
in water are:

Risk Concentration
1023 | 0.33 pg/liter
10_, 0.033 pg/liter
10 0.0033 ug/liter

CAG Unit Risk (USEPA): 1.16 (mg/kg/day)-1

REFERENCES

INTERNATIONAL AGENCY POR RESEARCH ON CANCER (IARC). 197s.
IARC Monographs on the Bvaluation of Carcinogenic Risk
of Chemicals to Humans. Vol. 19: Scme Monomers, Plastics
and Synthetic Elastomers, and Acrolein. World Heal:h
Organization, Lyon, Prance

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFPETY AND HEALTH (NIOSH).
1983. Registry of Toxic Effects of Chemical Substances.
Data. Base. Washington, D.C. Octcber 1983

NATIONAL TOXICOLOGY PROGRAM (NTP). 1982. Carcinogenesis Bio-
assay of Vinylidene Chloride (CAS No.. 75-35-4) in P344
Rats and 86c3?1 Mice (Gavage Study). NTP Technical Repors
Series No. 228; Washington, D.C. DEES Publication No.
(NIH) 82-1784

U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1979. water-
Related Environmental Pate of 129 Priority Pollutants.
Washington, D.C. December 1979. EPA 440/4-79-029

U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1980. Anbient
Water Quality Criteria for Dichloroethylenes. Office of
Water Regulations and Standarzds, Criteria and Standards
Division, Washington, D.C. October 1980. EPA 440/5-8q-04l

l,1-Dichloroethylene
Page 3
October 1985

‘:cununmAnuunmas

205



U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1984. Health
Effects Assessnent for l,1-Dichloroethylene. Pinal Drafs,
Environmental Criteria and Assessment Office, Cincinnatj,
Ohio. September 1984. ECAO~-CIN-HOS1

U.S. ENVIRONMENTAL PROTECTION AGENCY (USEPA). 1985. Health
Assessment Document for Chloroform. Office of Bealth
and Environmental Assessment, Washington, D.C. September
1985. EPA 600/8-84/004F

VERSCHUEREN, K. 1977. Handbook of Environmental Data on Organic
Chemicals. Van Nostrand Reinhold Co., New York. 659 pPages

WEAST, R.E., ed. 1981. Handbook of Chemistry and Physics.
62nd ed. CRC Press, Cleveland, Ohio. 2,332 pages

1,1-Dichlorocethylene

Page 4
October 1985



l,2-trans-DICHLOROETHYLENE

Summar!

Chronic inhalation exposure to l,z-t:ans-dichloroethylene
(1,2-trans-DCE) causes liver degeneration, and acute exposure
to hiqh levels has adverse effects on the central nervous systenm,

CAS ‘Number: 540-59-0
Chemical Pormula: C232C12

IUPAC Nanme: l,z-trans-nichlc:oethene

Important Synonyms and Trade Names: trans-Acetylene dichloride,
dioform

Chemical and Physical Properties
Molecular Weight: 96.94

Boiling Point: 47.5°C

Melting Point: =5QeC

Specific Gravity: 1.2565 at 20°¢C
Solubility in Water: 600 mg/liter

Solubility in Organics: Miscible with alcohol, ether, and acetone;
very soluble in benzene and chloroform

Log Octanol/Water Partition Coefficient: 1.48 (calculated)
Vapor Pressure: 200 mm Hg at l4°C
Plash Point: 3°C (undefined iscmers)

Transport and Pate

Due to the relatively high vapor pressure of l,2-trans-
dichlorocethylene (1,2-trans-DCB), volatilization from aquatic
systers to the atmosphere is quite rapid and appears to be
the primary transport process. Aerial transport of this compound
can occur and is partly responsible for its relatively wide

l,2-trans-Dichlorcethylene
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environmental distribution. Although little applicable infor-
mation is available, adsorption is probably an insignificant
environmental fate process for 1,2-trans-DCE. The relatively
low log octanol/water partition coefficient of 1,2-trans-pcp
suggests that biocaccumulation also is a relatively insignificant
process. Although no information pertaining specifically to
biodegradation of 1,2-trans-DCE is available, results with
similar compounds suggest that this process probably occurs

but at a very slow rate.

" Photooxidation in the troposphere appears to be the dominant
enviryonmental fate of 1,2-trans-DCE. Once in the troposphere,
the compound is attacked at the double bond by hydroxyl radicals,
resulting in the formation of formic acid, hydrochleric acid,
carbon monoxide, and formaldehyde. The half-life of 1,2-trans-
DCE in the troposphere is estimated to be less than one day.
Given the properties of similar compounds, photolysis of 1,2-trans-
DCZ in aquatic systems and photodissociation in the terrestrial
environment are probably insignificant.

Health Bffects

Very little information concerning exposure only to 1,2-
trans-DCE is available. There are no reports of carcinogenic
or teratogenic activity by 1,2-trans-DCE in animals or humans.
It is reportedly nonmutagenic in a variety of test systems.
Like other members of the chlorinated ethylene series, 1,2-
trans-DCE has anesthetic properties. Exposure to high vapor
concentrations has been found to cause nausea, vomiting, weak-
ness, tremor, and cramps in humans. Repeated exposure via
inhalation of 800 ag/am” (8 hours/day, § days/week, for 16 weeks)
was reported to produce fatty degeneration of the liver in
rats. The intraperitoneal injection LDSO value for the rat
is 7,536 mg/kg.

Although nephrotoxic and cardiac sensitizing effects are
associated with exposure to 1,l-dichloroethylene, the 1,2-DCE
iscmers have not been investigated with respect to this type
of effects. 1,2-trans-Dichloroethylene can inhibit aninopyrine
demethylation in rat liver microsomes in vitro, and it may
thus interact with the hepatic drug-metabolizing monooxygenase
systea.

Toxicity to Wildlife and Domestic Animals

Practically no information concerning the toxicity of
1,2-trans-DCE to wildlife and domestic animals exists. The
reported 96~-hour LC., Value under static conditions is 135,000
Bg/liter for the 51329111. Under the same test conditions,
the LC., value for 1l,l-dichloroethylene is 73,900 pug/liter.
Recomméﬂded criteria for protection of aquatic life are based
Primarily on data concerning 1,l-dichloroethylene.

l,2=-tzans-Dichlorcethylene
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ReQULATIONS anGg >tansaios

Ambient Water Quality Criteria (USEPA):
The available data are not adegquate for establishing criteria.
OSHA Standard: 750 ug/m3 TWA

ACGIH Threshold Limit Values: 790 mg/m3 EWA
1,000 mg/m~” STEL
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2,4-DIMETHYLPHENOL

Summary

2,4-Dimethylphenol has been shown to act as a cancer pro-
moter in skin-painting studies, but it has not been tested for
carcinogenicity in a complete biocassay. It is an ATP blocking
agent. OJther dimethylphienols have been shown to cause patholog-
ical changes in the heart, liver, and kidneys,

CAS Number: 105-67-9
Chemical Pormula: (ca3)2c53303
IUPAC Name: 2,4-Dimethyl-1-hydroxybenzene

Inportant Synonyms and Trade Nanmes: m-Xylenol, cresylic acid,
2,4-xylenol

Chemical and Phxs{cal Properties

Molecular Weight: 122.2

Boiling Point: 210°C

Melting Point: 27ec

Specific Gravity: 0.956 at 20°C
Solubility in Water: 17 g/liter

sclubility in Organics: Preely soluble in alcohol, chloroforn,
ether, and benzene

Log Octanol/Water Partition Coefficient: 2.50
Vapor Pressure: 0,06 am Hg at 20°C
pRa: 10.60

Transport and Pate

Photooxidation is probably the primary mechanism for removal
of 2,4-dimethylphenol in clear, aerated surface waters, although
metal-catalyzed oxidation, sorption, and biodegradation may also
have scme effect. In murky, unaerated water, biodegradation is

2,4-Dimethylphencl
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probably the primary fate of 2,4—dimethy1phencl, with absorption

onto organic materials also being somewhat important, 2,4-Dimethyl-

phenol would be expected to adsorb onto organic material in
the soil but becauge of its water solubility i¢ probably moves
readily through soil. However, biodegradation would somewhat
limit the amount of chemical able to enter the groundwater,

Health 2ffects

~ .-'2,4=Dimethylphenol has been shown to be a cancer promoting
agent in skin painting studies on rats but has not been testad
for i&s total carcinogenic potential. Neo Studies on the terato-
genicity, reproductive toxicity, or Butagenicity of 2,4-dimethyl-
phenol were found in the literature reviewed, At high doses,
other dimethylphenols have been shown to cauyse pathological
changes in the liver, kidneys, and heart:. 2,4-Dimethyiphencl
is known to be an ATP blocking agent. Dermal exposure was
more toxic to rats than oral dosing. The reported LDS values
for the rat were 1,040 mg/kg (dermal) and 3,200 »g/kg ?ctal).

Toxicity tn Wildlife and Domestic Animals

No signs of acute toxicity attributable to 2,4-dimethyl-
phenol were seen in freshwater species exposed to levels less
than approximately 2,000 pug/liter. Chronic toxicity studies
indicate that the acyte-chronic ratio is probably between s
and 10. The bioconcentration factor in bluejills exposed to
2,4-dimethylphencl for 28 days was 150, but a half-life in the
- body of less than one day suggests that residues are probably

not a significant hazard for fzeshwater species. No information
on the toxicity of 2,4-dinethylphenol to other wildlife or
domestic animals was avzilable in the literature reviewed,

Regulations an¢ Standards

Ambient Water Quality Criteria (USEPA) s

Agquatic nife

The available data are not adequate for establishing cri-
teria. However, EZpPA did report the lowest values known
to cause toxieity in aquatic organisas.

Preshwvater
Acute toxicity: 2,120 Hg/liter
Chronic toxicity: No available data

2,4-Dimethylphenol
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Acute toxicity: No available data
Chronic toxicity: No available data

Human Health

Health criterion: No available data
Organoleptic criterion: 400 pg/liter
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ENDRIN

Summar

Endrin is a cyclodiene insecticide that is an isomer of
dieldrin. It is probably retained in soils and sediments and
is persistent in the environment. 1t is strongly bloaccumualted
by aquatic organisms. Endrin is highly toxic to mammals, aguatic
organisms, and terrestrial wildlife after acute exposure. It
has not been shown to be carcinogenic or mutagenic, but it
is a potent teratogen and reproductive toxin.

CAS Number: 72-20-8
Chemical Pormula: CIZBSC16°

IUPAC Nanme: 1'2 93 ,‘ ,10 '10‘3.:aChl°:°-6 ¢ 7-.p°:y‘1 ] 4 » ‘a’ 5; 60 7 ’ 8 . 8a
octahydro~endo~-1,4:5,8-dimethanonaphthalene

Important Synonyms and Trade Names: Endrex, hexadrin, mendrin

Chemical and Physical Properties
Molecular Weight: 380.9

Melting Point: Decomposes at 235°C
Specific Gravity: 1.65 at 25°C
Solubility in Water: 250 ug/liter at 25°C

Solubility in Organics: Soluble in acetone, benzene, carbon
tetzrachloride, hexzane, and xylene

Log Octanol/Water Pactition Coefficient: 5.6
Vapor Pressuze: 2.7 x 10‘7 an Hg at 25°C

Transport and Pate

Endzin is quite persistent in the environment. Volatiliza-
tion from soil surfaces and probably from surface water is
an important transport process (Nash 1983). Subsequent photol-
ysis to delta-keto endrin and endrin aldehyde are apparently
important fate processes. No information on the ability of

Endrzin
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8uggest that Sorption would be an important fate process,
Endrin is rfeadily bioconcenS:ated ;y adquatic organisms, with
concentration factors of 107 2o 10%, Biotransformation and
biodegradation Ray also be important fate processes for endrin,

Health Effects
M

.-Endrin has not been shown to be carcinogenic or Rutagenic,
However, it is a potent rfeproductive toxin and teratogen in
experimental animals, Reproductive effects included fetal
mortality and growth retardation, while teratogenic effects
included clef: Palate, cpen eye, clubbed foot, meningcencephales,
and fused ribs, Chronic exposure to low levels of endrin pri-
marily results in nervous system damage but also has adverse
effects on the heart, lungs, liver, and kidneys. The acute
toxicity of endrin is due to its effects on the central nervouys
System. The acute oral and dermal LD values for endrin o
the rat were both approximately 1S ng}ﬂg.

Tcxicitz o Wildlife anda Domestic Animals

Endrin is very toxic to aquatic otganisas, Preshwater
fish were Senerally more sensitive than invc:tobzatos. with
Species mean acute values ranging froam 0.1% to 2.1 ug/liter,
Lc5 values for saltvater organisms ranged from 0.037 to
14.5 Hg/liter. Pinal acute values for freshwater ang saltwater
Species were 0.13 Hg/liter and 0.037 Hg/liter, respectively,

An acute-chronic ratio of 4.0 was deternined from chronic tests
on freshwater and saltwater species. Therefore, the freshwater
final chronic value vas calculated to be 0.045 Bg/liter and the

saltwater final chronic value was deterained to be 0.0093 pg/liter.

Endrin is acutely toxic to terzestrial wildlise and doaestic
animals and hag been used as a rodenticide and an avicide. 1t
can also cause central necvous System effects and reproductive
disorders following chronie exposure. Sublethal effects observed
in animals exposed to endrin include abnormal behavior, increased
postnatal acrctality, and increased fetal death.

Regulations and Standa;ds

Anbient Water Quality Criteria (USEPA) ;

Endrzin
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Preshwater

Acute toxicity: 0.18 pg/liter
Chronic toxicity: 0.0023 ug/liter

Saltvater

Acute toxicity: 0.037 ug/liter
Chronic toxicity: 0.0023 ug/liter

Human Health
Criterion: 1.0 pg/liter
Primary Drinking Water Standard: 1.0 pg/liter

OSHA Standard: 100 pg/m> TWA
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BIS (2-ETHYLHEXYL) PHTHALATE

-~

Summarz

bis(2-Ethylhexyl)phthalate (DEHEP) is probably persistent
in the environment. It is carcinogenic in rats and mice, causing
hepatocellular carcinomas.. Teratogenic and reproductive effects
have been observed in experimental animals. Chronic exposure
to DERP retarded growth and increased liver and kidney weights
in animals.

CAS Number: 117-81-7

Chemical Pormula: C684(COOCHZCH(CZHS)C‘89)2

IUPAC Name: - bis(2-Zthylhexyl)ester phthalic acid
Important Synonyms and Trade Names: DEHP, Di(2-ethylhexyl)phthalar-=

bis(2-ethylhexyl)ester
phthalic acid

Chemical and Physizal Properties

Molecular Weight: 391.0 '

Boiling Point: 385.9°C at S mm Hg

Melting écint: -50°C

Specific Gravity: n.98S

Solubility in Water: 0.4 mg/liter at 25°C

Solubility in Organics: Miscible with mineral oil and hexane
Log Octanol/Water Partition Coefficient: 5.3

Vapor Pi;ssure: 2210”7 mm Hg at 20°C

Flash Point: 218.33°C

Transport and Fate

bis(2-Ethylhexyl)phthalate (DEHP) is the most thoroughly
studied of the phthalate esters. It probably hydrolyzes in
surface waters, But at such a slow rate that this process is
not environmentally significant under most conditions. Photo-

bis(2-Bthylhexyl)phthalate
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lysis and oxidation do not appear to be important environmenta)
fate processes. Although some researchers Suggest that volatj-
lization of pegp from aqueocus. solution Bay be significant under
Some conditions, it probably is net an importane environmental
transport process in natural waters., 1p Contrast, there g
evidence that this compound can be Slowly volatilized from
Dzap-containing~naterials at relatively high temperatures,
Consequently, some atmospheric dispersion of DEHP due to vapori-
zation during manufacture, use, or waste disposal Probably

_ --"Adsorption onto Suspended solids ang pParticulate matter
" and Complexation with natural organic substances are probably
the most important environmental transport Processes for pegp,

that phthalate esters are commonly found in freshwater ang
saltwater sediment samples. DEHP can be dispersed from sources
of manufacture and use to aquatie and terrestrial Systems by
complexation with natural organic substances., 1t readily inter-
acts with the fulvie acid present in humic substances in water
and soil, forming a complex that is very soluble in water.

A variety of unicellular angd multicellular organisms take
UP and accumulate DEHP, and bicaccumulation is considered an
important fate process., Biodegradation is also considered
an important fate process in aquatic systems and soil., Dpeap
is degraded under most conditions and can be metabolized by
multicellular organisms, Therefore, it ig unlikely that long-
term biomagnification occurs, ,

Analysis using EPA's Exposure Analysis Modeling System
Suggests that chemical and biochemical transformation Processeg
for DERP are slow and that transport processes will predominate
both in ecosystems that have long retention times (ponds, lakes)
and in those that have short retention times (zivers). 1
the input of DEHP remains constant, its concentration is expected
to increase in aquatic ecosystenms. If the input stops, the
DERP present is expected to persist for an undeterained length
of time. The Oceans are the ultimate sink for pemp introduced
into unimpeded rivers. ) :

Health Bffects
M

DEHP is reported to be carcinogenic in rats and nice,
causing increased incidences of hepatocellular carcinomas or

bis(2-Bthylhoxyl)phthalato
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DEEP is mutagenic when injected intraperitoneally. However,

most experiments conducted with microorganisas and mammalian
cells have failed to demonstrate genotoxic activity. Teratogenic
and fetotoxic effects have been observed in experimental animals
after oral and intraperitoneal administration, Other reproduc-
tive effects, including testicular changes in rats and mice,

have also been reported.

DEHP appears to have a relatively low toxicity {n experi-
mental animals. The oral, intraperitoneal, and intravenous
LD¢y values reported for DEHP in rats are 31 g/kg, 30.7 g/kg,
ané 0.25 g/kga, respectively. DEHP is poorly absorbed through
the skin, and no irritant response Or sensitizing potential
from dermal application has been noted in experimental animals
or humans.

Chronic exposure to relatively high concentrations of DEHP

in the diet has caused retardation of growth and increased
1iver and kidney weights in experimental animals.

Toxicity to Wwildlife and Domestic Animals

Acute median effect values ranged from 1,000 to 11,100
ug/liter DERP for the freshwater cladoceran Daphnia magna.
The LC values for the midge, scud, and bluegill all exceeded
the hiagest concentrations tested, which were 18,000, 32,000,
and 770,000 pg/liter, respectively. As these values are greater
than the water solubility of the chemical, it is unlikely that
DEHP will be acutely toxic to organisms in natural waters. In
a chronic toxicity test with Daphnia magna, significant repro-
ductive impairment was found at the lowest concentration tested,
3 ug/liter. A chronic toxicity value of 8.4 pg/liter was reported
for the rainbow trout. NoO acute or chronic values were reported
for saltwater invertebrates or vertebrates. Reported bioconcen=

tration factors for DEHP in fish and invertebrates range from
14 to 2,680. .

“Although insufficient data were presented to calculate
the acute-chronic ratio for DEHP, it is apparently on the order
of 100 to 1,000. Therefore, acute exposure to the chenmical
is unlikely to affect agquatic organisms adversely, but chronic
exposure quabave detrimental effects on the environment.

Requlations and standards

Ambient Water Quality Criteria (USEPA):

Aquatic Life

The available data are not adequate for establishing criteria

bis(2-Bthylhexyl)phthalate
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for bisl2-ethylhexyl)phthalate or for phthalate esters
as a group.

Human Health

Criterion: 15 mg/liter

ACGIE Threshold Limit Values: 5§ mg/m33TWA
10 mg/m” STEL
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PLUORANTHENE

»
-

Summary

. . Pluoranthene is a polycyclic aromatic hydrocarbon (PAH).
1t is probably persistent in the environment., Fluoranthene
dos not appear to be a complete ‘carcinogen, but it has been
shown to be a potent cocarcinogen in animal test systems,

-’
.
- -

CAS Number: 206-44-0

Chemical Formula: clsalo

Chemical and Physical Properties
Molecular Weight: 202.26

Boiling Point: Approximately 375°C
Melting Point: 1lll°C

Specific Gravity: 1.252 at 0°C
Solubility in Water: 0.26 mg/liter

Solubility in Organics: Soluble in ethancl, ether, benzene,
chloroform, acetic acid, and carbon
disulfide

Log Octanol/Wate: Partition Coefficient: 5.33 (calculated)
Vapor Pressure: 10'6 to 10" mm Hg at ZO'C (estimated)

Transport and Pate

Much of the information concerning transport and fate is
inferred from data for polycyclic aromatic hydrocarbons (PAHS)
in general because of a lack of specific informatiocn on fluoz~
anthene. Rapid, direct photolysis of fluoranthene to quinones
may occur in aqueous solution. The oxidation of fluoranthene
{s probably too slow to be a significant environmental process,
and the available data suggest that volatilization generally
is not an important transport process for fluoranthene. The
calculated log octanol/water partition coefficient of 5.33
indicates that the compound should be strongly adsorbed onto
particulate matter, especially particulates high in organic
content. It is likely that fluoranthene can be transported

Pluoranthene
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Data for paHs in general indicate that fluoranthene will acey-
mulate in the sediment and biota of the agquatie environment
and that adsorption ig probably the dominant 3quatic transpors
Process,

Data for a variety of pans Suggest that biocacecumulation
is a short-term Process, and long=-term Partitioning into biota
is not a significant fate process, Pluoranthene can be metah-
Olized by Rulticellylar organisms angd degraded by microbes,
Degzpdation by mammals is likely to be inccuplete; the parent

Process, Biodegradation generally appears to be siower in
aquatic systems than in so0il, However, i Bay be important
in thosge aquatic systenms that are ch:onically affected by PAg
contamination, Pluoranthene is stable enough in air ¢o be
transported over relatively lazge distances.

Health Effects
N

has relativcly low acute toxicity. wWhere deaths of experimental
animals have occurred, no information concerning target organs

Of specific causes of death has been reported, Descriptions

of chronie toxicity are linited to reports of Bortality produced
in mice by repeated dcrnal’application Or subcutaneous injection.

Toxicity to Wildlife ang Domestic Animals

Among freshwater Species, the bluegill, with a 96~hour
LCen value of 3,980 Hg/liter, is BOLe sensitive to fluoranthene
th§3 the cladoceran Daphnia ma na, with a 48-hoyr ECe, value
of 325,000 Hg/liter.” No cErcnic data are available ?8: fresh-
water organisms, Anong saltwater Species, the 96-hour Lc
values for the Rysid shridp and o Polychaete are 40 and 538 Hg/liter,
fespectively. othe 96-hour LC,. value for the sheepshead nminnoy
is greater than 560,000 ug/liégr
chronic ratio for the aysia shrimp are 16 H9/liter and 2.5,
fespectively. The freshwater and saltwvater algal species tested

" exhibit similar sensitivities ¢o fluoranthene, with BC.. valyes
of about 59,000 Hg/liter. There is evidence of tluo:agghene

!luaranthene
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accumulation in edible aguatic organisms, although no measured,
steady-state bioconcentration factors are available for fresh-
water Or saltwater organisams,

Regulations and Standards
Azbient Water Quality Criteria (USEPA):

Aguatic Life

The available data are not adequate for establishing criteria.
However, EPA did report the lowest concentrations of fluor-
anthene known to cause toxic effects in aquatic organisms.

Preshwater

Acute toxicity: 3,980 pg/liter
Chronic toxicity: No available data

Saltwater

Acute toxicity: 40 pg/liter
Chronic toxicity: 16 pg/liter

Human Eealth

Criterion: 42 ug/liter
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HEPTACHLOR

Summary ..

Heptachlor is an organochlorine pesticide, Together with
its active metabolite, heptachlor epoxide, it is very persistent
in the environment. When administered orally to mice, both
substances cause liver tumors. They also have mutagenic effects,
These chemicals have a number of reproductive and teratogenic
effefts, including decreased litter size, shortened life span
of suckling young, and the development of cataracts in offspring.
The acute toxicity of both heptachlor and heptachlor epoxide
is very high. Chronic exposure induces liver changes ang nmay
cause kidney damage. Heptachlor is also highly toxic to fish
and wildlife.

Background Information

Technical heptachlor is a complex mixture containing approxi-
mately 72% heptachlor and 28% relatad compounds, It is a soft
wax With a melting point of 46-74°C.

' CAS Number: 76-44-8

Chemiczal ?c;mula: c1085c17

IUPAC Name: ‘1,4.5,6.7,B,S-HCptachloro-Ba,l,7,7a-tetrahyd:o—
: 4,7-methanoindene

Chemical and Physical Properties

‘Molecular Weight: 373.3
Mglting Point: 95=96°C
Specific Gravity: 1.57-1.59 at 9°C

Solubility in water: 0.056 to 0.180 mg/liter at 25-29°C
: ‘depending on particle size

. Solubility in Organics: Soluble in ethanol, ether, benzene,
' ' acetone, carbon tetrachloride, xylene,
kerogene, cyclohexanone, and ligroin

Vapor Pressure: 0.0003 mm Hg at 2S5°C

Heptachlor
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Transport and Pate

Heptachlor and its active metabolite, heptachlor epoxide,
are very persistent i{n the environment, resisting chemical
and biological breakdown into harmless substances. Sorption
of heptachlor to sediments appears to be an important process
for removal of the pesticide from 'water, as residue concentra-
tions in sediment are often much higher than in water. scme
volatilization may also occur.

' Heptachlor and heptachlor epoxide bind tightly to soil
particles and will persist for years in soil after surface
application. EHowever, heptachlor applied as an enulsifiable
concentrate is more readily volatized than when applied as
a granular formulation., Certain CIops accumulate residues
of these compounds by absorption from the soil,

 Atmospheric transport of vapors and contaminated dust
particles from soil application sites can occur. Heptachlor
and heptachlor epoxide are widespread in ambient air, but gen-
erally occur at low concentrations. However, levels vary both
geographically and seasonally.

Health Bffects

Beptachlor and heptachlor epoxide are liver carcinogens
when administered orally to mice. Results from mutagenicity
bicassays suggest that these compounds also may have genotoxic
~activity. Reproductive and teratogenic effects in rats include
decreased litter size, shortened life span of suckling rats,
and development of cataracts in offspring. -

Tests with laboratory animals, primarily rodents, demon-
strate acute and chronic toxic effects due to heptachlor exXpo-
sure. Although heptachler and heptachlor epoxide are absorbed
most readily through the gastrointestinal tract, inhalation
and skin contact are also potential routes of exposure. Acute
eéxposure by various routes can cause developzment of hepatic
vein thrombi and can affect the central nervous system and cause
death. Chronie exposure induces liver changes, affects hepatic
microscmal enzyme activity, and causes increased mortality in
offspring. The oral LD.. in the rat is 40 mg/kg for heptachlor
and 47 ng/kg for bcptacgfo: epoxide.

Although there are reports of acute and chronic toxicity
in humans, with symptoms including tremors, convulsions, ki§ney
damage, respiratory collapse, and death, details of such episodes
are not well documented. Heptachlor epoxide has been found
in a high percentage of human adipose tissue samples, and also
in human milk sanples and biomagnification of heptachlor/hepta-
chlor epoxide occurs. This coapound also has been found in

Heptachlor
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the tissues of stillborn infants, suggesting an ability to
cross the placenta and biocaccumulate in the fetus,

Toxicity to Wildlife and Domestic Animals

Heptachlor is toxic at low concentrations in some aquatic
invertebrate and fish species. BHeptachlor epoxide appears
to be a minor product of heptachlor transformations in aguatic
systems but the capability of different organisms to effect
epoxidation varies. Mean acute values for freshwater species
range from 0.9 to 78 ug/liter for invertebrates and from 13.1
to 320 ug/liter for fish. A life cycle test conducted with
the fathead minnow provides a chronic value of 1.26 pg/liter
and an acute-~chronic ratio of 80 for this species. saltwater
mean acute values range from 0.04 to 194 ug/liter for a variety
of fish and invertebrate species. A chronic value of 1.58 ug/liter
and an acute-chronic ratio of 3.9 are reported for the sheepshead
minnow,

Heptachlor shows a strong tendency to bicaccumule. It can
concentrate at levels thousands of times greater than those in
the surrounding water in a variety of aquatic organisms. Because
of this tendency for biocaccumulation, chronic exposure to levels
greater than 0.004 pg/liter is considered potentially harmful to
aquatic life, Bowever, this value may be too high because the
average concentration in a high lipid species will be at PDA ac-
tion levels for human consumption.

Beptachlor and heptachlor epoxide residuyes have been found
in a wide variety of wildlife and domestic animal species,
but usually at relatively low levels. The use of heptachlor
as a seed dressing for cereal grains has been linked to mortality
among granivorous birds and to increased residues in the tissues
of granivorous birds and mammals. Residues have also been
found in raptors but a causal relationship with observed toxic
effects has not been established. Increased mortality among
birds, mammals, fish, and aquatic species has been reported in
areas treated with heptachlor. Heptachlor or heptachlor epoxide
residues have regularly been found in food and feed crops, meat,
fish, poultry, dairy products, and eggs. Oral LC values for
heptachlor ranging from 92 to 480 ppm in their diég (around
20 mg/kg body weight) are reported for wild bird species.
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Regulations and Standards

Ambient Water Quality Criteria (Usera):
Aguatic Life

Preshwater

Acute toxicity: 0.52 pg/liter
Chronic toxicity: 0.0038 pg/liter

Saltwater

Acute toxicity: 0.053 ug/liter
Chronic toxicity: 0.0036 ug/liter

Human Health

Estimates of the carcinogenic risks associated with life-
time exposure to various concentrations of heptachlor
in water are:

Risk Concentration
1023 2.78 ng/liter
10_7 0.28 ng/liter
10 0.028 ng/liter

CAG Unit Risk (USEPA): 3.37 (mg/kg/day)”?!
OSHA Standard (skin): 0.5 ng/n3 TWA

ACGIH Threshold Limit Values (skin): 0.5 =mg n3 TWA
2 mg/m” STEL
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REXACHLOROBENZENE

Summazz

Hexachlorobenzene is very persistent in the environment
and can be bioaccumulated. 1t is carcinogenic in mice, rats,
and hamsters, causing liver tumors in all three species and
tumors of the spieen and thyroid in hamsters. There is equivocal
evidence that hexachlorobenzene is teratogenic; reproductive
effects have been observed in rats and monkeys. Humans accidentall
exposed to hexachlorobenzene displayed numerous adverse effects,
including enlarged livers, rheumatoid arthritis-like symptoms,
and severe skin damage,

CAS Number: 118-74-~1
Chemical Pormula: c5c1 §
IUPAC Name: Hexachlorobenzene

Important Synonyms and Trade Names: HCB, perchlorobenzene

Chemical and Physical Properties

Molecular wWeight: 28%

Boiling Point: 326°C

Melting Point: 230°¢C

Specific Gravity: 1.57 at 20°C
Solubility in Water: 10 ug/liter at 25°C

Solubility in o:ganica: Soluble in acetone, ether, benzene,
o and chloroform

Loé 0ctancl/WSte: Partition Coefficient: 6.18
Vapor Pressure: 1 x 10> mm Hg at 20°C

~

Vapor Density: 918
Flash Point: 242°C
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Transport and Pate

Hexachlorobenzene (ACB) is persistent {n the environment.
Although it has a jow vapor pressure, it may volatilize because
Of its low water solubility and high level of activity in water,
HCB has a high log octanol/water partition coefficient ang
therefore would not be expected to. move readily through soil.
Also, its high sSpecific gravity Suggests that it would pProbably
- move through soil as a nonaqueous-phase liquid (NAPL) and not
- necessarily in the groundwater.

«" The major fate of hexachlorobenzene is probably nonpermanent
sorption to organie material in the soil and sediment, Although
this binding will immobilize HCB, it will not do SO permanently,
and desorption may produce continuocus, low-level concentrations

if at all. he tvo possible routes of degradation are photolysis,
POsSsibly assisted by the presence of photosensitizing organie
materials in aqueocus media, and biodegradation by soil and
aquatic organisms.

Aealth Pffaces

BEexachlorobenzene is carcinogenic in mice, rats, and hamsters,
Liver tumors are induced in a1l three species. 1In addition,
tumors of the Spleen and thyroid were induced in HCB-treated
hamsters (Cabral et al. 1977). There is equivocal evidence
suggesting that HCB is teratogenic at high dose levels in rats
(XKhera 1974) and nice (Courtney et al. 1976). The addition
of HCB to the diets of rats at 160 pPpm (approximately 10 mg/kg/day)
Or more adversely affects reproduction (Grant et aj, 1977).

BCB has also had adverse effects on reproduction in monkeys
(Tatzropoulos et al. 1976). In an epideaic of mean poisoning

in Turkey in which the overall mortality rate among exposed
persons was abouyt 10%, 95% of the breast-fed infants whose
mothers were exposed to HCB died. This incident was causged

by consumption of seed grain that had been treated with a fungi-
cide containing BCB; more than 3,000 people were affected by
porphyria cutanea tarda, a defect in porphyrin metabolism caused
by BCB. The affected individuals displayed severe skin manifesta-
tions including photosonsitivity, increased Pigmentation, bullae
formation, deep scarring, a permanent increase in body hair,

and atrophy of the skin. * Many children were affected with
rheumatoid arthritis-1ike symptoms, and about one-third of

all victims had enlarged livers (Courtney 1979). a similar
effect on porphyrin metabolism has been seen in experimental
animals fed HCB. =cB also appears to have an adverse effect

on the immune gystem in mice, and {t is an inducer of mixed
function oxidase enzymes in the liver.
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Toxicity to Wildlife and Domestic Animals

Hexachlorobenzene was tested in several short-term aquatic
bicassays, but no toxicity was observed at the limit of solubility
of the compound. Quail fed 20 pfm or more of BCB in their
diets for 90 days had increased liver weights, and the size
and hatchability of their eggs decreased. Peeding Kestrels
20 or 80 ppm HCB caused histological damage to both their livers
and kidneys, Pield studies of predatory and specifically fish-
eating birds showed scme correlation between increased HCB
levels and increased mortality, low breeding success, and increased
porphyria, However, other contaminants could also have been
responsible for these effects.

Reduced reproductive success was observed in mink fed
1, 5, or 25 ppm of HCB in their diets (Bleavins et al. 1384).
Effects included decreased litter size, increased frequency
of still births, increased fetal mortality, and decreased post-
natal growth.

Regulations and Standards

Ambient Water Quality Criteria (USEPA):

Aguatic Life
The available data are not adequate for establishing criteria.
Human Health

Pstimates of the carcinogenic risk associated with lifetime
exposure to various concentrations of hexachlorobenzene
in water are:

Risk Concentration
10:2 7.2 ng/liter

1o, 0.72 ng/liter
10 0.07 ng/liter

CAG Unit Risk (USEPA): 1.67 (mg/kg/day)”!
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IRON

Summary

There is some evidence that high concentrations of certain
soluble iron salts may be teratogenic. The ingestion of excess
amounts of iron can irritate the gastrointestinal tract. Inhaling
some iron-containing dusts and fumes can cause siderosis, a
type of benign pneumoconiosis.

Background Information

Iron is the fourth most abundant element in the earth's
crust. The pure metal is very reactive chemically. It corrodes
readily in the presence of oxygen and moisture, forming iron
(III) hydroxide [PG(OB)3]-

CAS Number: 7439-89-6

Chemical Formula: Pe

Chemical and Physical properties
Atomic Weight: 55.847

Boiling Point: 2,750°C
Melting Point: 1,535°C
Specific Gravity: 7.86
Solubility in Water: Insoluble

sclubility in Organics: Soluble in alcohol and ether

Transport and Pate

Elemental iron and many iron compounds, including Pe(OH)
and the iron oxides, are inscluble in water. Iron also tends
to chelate with organic and inorganic matter. Consequent]_.yf
much of the iron present in aguatic systems tends to partition
into the bottom sediments. Iron has relatively low mobility
in soil. Atmospheric transport of iron can occur.
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Page 1
October 1985

‘:cwnnnzAummmv

ina page blank
Preceding pad 239



Health Effects

Some studies have indicated that inhalation exposure to
high concentrations of izon oxide is associated with increasegd
risk of lung and laryngeal cancers in hematite miners and foundry
workers. However, the significance of these findings is not
established sgince exposures were to a mixture of substances,
including radon gas and decomposition products of synthetic
resins. 1Iron dextran solutions are feported to cause injection
site sarcomas in experimental animals. Scme iron compounds,
notably ferrous sulfate, are reported to have high mutagenic
activity in test $ystems. Intravenous injection of high con-
centrations of soluble iron salts is reported to cause terato-
genic effects, including hydrocephalus and anophthalmia, in
various species of experimental animals.

Iron is an essential element in plants and animals. How-
ever, the ingestion of excess amounts of iron produces toxic
effects, primarily associated with gastrointestinal irritation.
Severe poisoning may cause gastrointestinal bleeding, pneumo-
nitis, convulsions, and hepatic toxicity. A dose of about
30 g of a soluble ferric salt is likely to be fatal in humans.
Persons ingesting more than 30 mg/kg should be observed for
¢linical symptoms and pPossibly hospitalized. Chronic ingestioen
of excess jiron Rmay lead to hemosiderosis or heaochromatosis.
Long-term inhalation exposure to iron-containing dusts and
fumes, especially iren oxide, can produce siderosis. This
condition is considered to be a type of benign pneumoconiosis
that does not progress to fibrosis. BExposure to aerosols and
mists of soluble iron salts Bay produce respiratory and skin
irritation. The toxic effects of iron in experimental animals
are similar to those observed in humans.

Toxicitz to Wildlife and Domestic Animals

The available data are not adequate to characterize the
toxicity of iron %o wildlife or domestic animals. Iron is
unlikely to Cause ecological toxicity,

Regulations and Standards

OSEA Standard: 10 19/13 TWA (iron oxide fume)
ACGIH Threshold Limit Values:

S ng/nBBTWl (iron oxide fume, as Pe)

10 ag/g STEL (iron oxide fume, as Pe)

1l ng/n3 TWA (soluble iron salts, as Pe)
2 ag/n” STEL (soluble iron salts, as Pe)
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MAGNESIUM

Summary

" Exposure to magnesium oxide fumes can cause metal fume
fever in humans. Exposure to magnesium oxide dust can irritate
the eyes and respiratory tract. 1Ingestion of very high levels
of magnesium salts can cause central nervous sytem effects;
it can also have a laxative action.

Background Information

Magnesium is the eighth most abundant element on earth.
It is very reactive chemically and dqes not occur uncombined
in nature. Pinely divided magnesium can react with water to
yield hydrogen gas and magnesium hydroxide. Eowever, reaction
of solid magnesium with water is self-limiting because of the
formation of a £film of magnesium hydroxide, As a result, ele-
mental magnesium is considered insoluble in water.

CAS Number: 7439-95-4
Chemical Pormula: Mg

IUPAC Name: Magnesium

Chemical and Physical Properties
Atomic Weight: 24.312

Boiling Point: 1107°C

Melting Point: 648.8°C

Specific Gravity: 1.738

Solubility in Water: 1Insoluble; most salts are very soluble

Transport and Pate

Most magnesium salts are very soluble at pH levels normally
found in natural waters, and the magnesium ion is readily trans-
ported in surface wvater, soil, and groundwater. The extent of
magnesium transport in soil is dependent, in part, on the cation
exchange capacity of the soil. Bvaporation of ocean spray
particles and subsequent atmospheric transport of magnesiunm
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can occur. Atmospheric transport of dusts and fumes of compounds
such as magnesim oxide can also occur.

Bealth Effects

There is no evidence to suggest that magnesium has carcino-
genic, mutagenic, teratogenic, or reproductive effects in humans
or experimental animals. Magnesium oxide fumes can produce
metal fume fever in humans and experimental animals. Exposure
to magnesium oxide dust may cause irritation of the eyes and
respiratory tract. Human exposure to magnesium usually occurs
by ingestion. Magnesium is an essential element for humans,
animals, and plants. Ingestion of 3.6 to 4.2 mg/kg/day is
thought to be adequate for maintenance of magnesium balance
in humans. The average adult American is estimated to ingest
240 to 480 mg/kg/day in food and water. However, magnesium
is absorbed relatively poorly by the gastrointestinal tract
and alsoc is readily excreted in the urine. ZExcessive magnesium
retention in the body generally only occurs as a result of
severe kidney disease. Symptoms of hypermagnesemia can include
a sharp drop in blood pressure, and respiratory paralysis due
to central nervous system depression. Ingestion of magnesium
salts at concentrations over 700 mg/liter can have a lazative
effect. However, humans can adapt to ingestion of these levels
in a relatively short time. Magnesium has a very unpleasant
taste in water at concentrzations producing toxic effects.

Different magnesium compounds vary in the severity of
their toxic effects to experimeéntal animals. Such effects
include central nervous system and purgative effects similar
to those seen in humans. Subcutaneous injection of powdered
magnesium or magnesium alloys can produce symptoms in experi-
mental animals resembling gas gangrene. Application of poudered
magnesium to abraded skin can produce an inflammatory reaction,
Bowever, these types of skin effects have not been reported
in exposed workers. :

Toxicity to Wildlife and Domestic Animals

Availabli data are not adequate to characterize the toxicity
of magnesium to wildlife or domestic animals. Observed effects
are generally related to deficiency symptoas.

Regulations and Standards

OSEA Standard: 15 19/33 (nagnesium oxide fume)
ACGIE Threshold Liait Values:
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10 ;;7;3 TWA (magnesite, nuisance particulate)
20 mg/m° STEL (magnesite, nuisance particulate)

U.S. Department of Transportation: Plammable solid; dangerous
when wet
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MANGANESE

Summar

Manganese chloride produced lymphomas and manganese sulfate,
tumors after injestion into mice. 1In humans, chronic exposure
to manganese causes degenerative changes in the central nervous
system in the form of a Parkinson-like disease; liver changes
also occur. Acute exposure causes manganese pneumonitis.
CAS Number: 7439-96~5
Chemical Pormula: Mn

ITPAC Name: Manganese

Chemical and Physical Properties

Atomic Weight: 54.938
Boiling Point: 1962°C
Melting Point: 1244°C
Specific Gravity: 7.20

Solubility in Water: Decomposes; some compounds are soluble

Transport and Pate

Manganese occurs most commonly in the +2 and +4 oxidation
states in aquatic systems. 1Its solubility depends to a great
extent on pH, dissolved oxygen, and presence of complexing
agents. In saltwater, it is estimated that 85% or more of the
manganese present exists in a soluble fora. 1In freshwater,
manganese can occur as the soluble ion, in complex organic ions,
or in colloidal suspensions. Manganese often occurs at higher
concentrations near the bottom of stratified lakes because it
can be released from sediments, as the manganous ion, under
reducing conditions.

In the soil, the concentration and chemical form in which
manganese occur can be affected by pH, cation exchange capacity,
drainage, organic matter content, and other factors. The solu-
bility of manganese is increased at low pH and under reducing
conditions. The presence of high concentrations of chlorides,
nitrates, or sulfates may also increase golubility. Under
these conditions, manganese is more easily taken up by plants
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or transported in aqueous solution. Lack of sufficient cation
exchange sites, which are provided by organic matter or clay,
can also result in greater leaching of manganese to surface or
groundwater,

Atmospheric transport of manganese fumes or dusts can

occur. These materials can be returned to the earth by wet
or dry deposition.

Health Effects

There are no epidemiological studies suggesting that man-
ganese or its compounds are carcinogenic or have teratogenic or
reproductive effects in humans. Exposure to Banganese chloride
by intraperitoneal or subcutaneous routes was reported to cause
lymphomas in mice. Manganese sulfate was found to produce
tumors after intraperitoneal administration in mice. No other
reports of unequivocal carcinogenic activity are available for
common manganese compounds. Some manganese compounds, notably
manganese chloride, have exhibited mutagenic activity in a
variety of test systems. Manganese compounds do not appear
to be teratogenic, however,

In humans, manganese dusts and compounds have relatively
low oral and dermal toxicity, but they can cause a variety
of toxic effects after inhalation exposure. Acute exposure
to very high concentrations can cause manganese pneumonitis,
increased susceptibility to respiratory disease, and pathologic
changes including epithelial necrosis and mononuclear prolifera-
tion. Chronic manganese poisoning is more common, but generally
occurs only among persons occupationally exposed to manganese
compounds. Degenerative changes in the central nervous system
are the major toxic effects. EBarly symptoms include emotional
changes, followed by a masklike face, retropulsion or propulsion,
and a Parkinson's-like syndrome. . Liver changes are also frequently
seen. 1Individuals with an iron deficiency may be more suscept-
ible to chronic poisoning.

Duplication of human exposure symptoms in experimental
animals has only been partially successful. In rabbits exposed
by inhalation to manganese dust, manganese pneumcnitis did
not develop, but fibrotic changes in the lungs were observed.
Central nervous system effects characteristic of chronic expo-
sure in humans have only been reproduced in monkeys.

Toxicity to Wildlife and Domestic Animals

Adegquate data for characterization of the :oxicié} of
manganese to wildlife or domestic anisals are not available,
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reported for embDryds Of the oyster Crassostrea virginica.
Por the goftshell clam Mya arenaria a 168-hour LC.. value of
300 mg/liter is reported. 50

Regulations and Standards
OSHA Standard: § ug/n3 Ceiling Level

ACGIH Threshold Limit values:

1 mg/mg TWA (fume)

3 mg/m3 STEL (fume)
5 mg/m” Ceiling Level (dust and compounds)
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MERCURY

Summarz

Both organic ang inorganie forms of meércury are reported
to be teratogenic ang embryotoxic in experimental animals,
In humans.-prenatal'expcsu:e to methylmercury has been associateg
with brain damage., Other major target organs for organie mercury
compounds in humans are the central ang pPeripheral nervous
System and the kidney, 1n animals, toxie effects also occur
in the.liver, heart, gonads, pancreas, and gastrointestinal
trace-, Inorganie mercury is generally less acutely toxic than
organie mercury compounds, but it does affect the central nervous
System adversely,

Background Information

Several forms of mercury, including inscluble elemental
mercury, inorganie species, and organic species, can exist
in the environment. 1In general, the mercurous (+1) salts are
much less soluble than the more commonly found mercuric (+2)
salts, Mercury also forms Bany stable organie complexes that
water. The nature and solubility of the chemical species that
occur in an environmental System depend on the redox potential
and the pH of the environment.
CAS Number: 7439-97-¢
Chemical Pormula: Hg

IUPAC Name: Mercury

Chemical and Physical Properties (Metal
Atomic Weight: 200.s9

Boiling Point: 356.58°C

Melting Point: -38.87°C

Specific Gravity: 13.5939 at 20°C

Solubility in Water: 81.3\ug/liter at 30°C; some salts and
’ organic compounds are soluble

Mercury
Page 1
October 1985

@:cnﬂuntAaacdaum
Preceding page blank
3%



Solubility in Organics: Depends on chemical species
-Vapor Pressure: 0.0012 am Hg at 20°C

T:ansggrt and Pate

°  Mercury and certain of its compounds, including several
inorganic species and dimethyl mercury, can volatilize to the
atmosphere from aquatic and terrestrial sources. vVolatilization
is reduced by conversion of retallic mercury to complexed species
and by-deposition of HgS in reducing sediments, but even so
atmospheric transport is the major environmental distribution
pathway for mercury. Precipitation is the primary mechanism
for removal of mercury from the atmosphere. Photolysis is
important in the breakdown of airborne mercurials and may be
important in some aquatic systems. Adsorption onto suspended
and bed sediments is probably the most important process determin-
ing the fate of mercury in the agquatic environment. Sorption
is strongest into organic materials. Mercury in soils is gene:z-
ally complexed to organic coapounds,

Virtually any mercury compound can be remobilized in aquatic
Systems by microbial conversion to methyl and dimethyl forms.
Conditions reported to enhance biomethylation include large
amounts of available mercury, large numbers of bacteria, the
absence of strong complexing agents, near neutrzal PE, high
temperatures, and moderately aerobic envizonments. Mezcury
is strongly bicaccumulated by numerous mechanisas. Methylmercury
is the most readily accumulated and retained form of mercury
in aquatic biota, and once it enters a biological system it
is very difficult %o eliminate.

Health Effects

When administered by intraperitoneal injection, metallic
mercury produces implantation site sarcomas in rats. No other
studies were found connecting mercury exposure with carcinogenic
effects in animals or humans. Several merzcury compounds exhibit
a variety of genotoxic effects in eukaryotes. In general,
organic mercury coapounds are more toxic than inorganic cempounds.
Although brain damage due to prenatal exposure to methylmercury
has occurred in human populations, no conclusive evidence is
available to suggest that Bercury causes anatomical defects
in humans, Embryotoxicity .and teratogenicity of methylmercury
has been reported for a variety of experimental animals., Me:z-
curic chloride is reported to be teratogenic in experimental
animals. No conclusive results concerning the teratogenic
effects of mercury vapor are available.
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In humans, alkyl mercury compounds pass through the blood
brain barrier and the placenta very rapidly, in contrast to
inorganic mercury compounds., Major target organs are the central
and peripheral nervous systems, and the kidney. Methylmercury
is particularly hazardous because of the difficulty of elimi-
nating it from the body. 1In experimental animals, organic
mercury coapounds can produce toxic effects in the gastrointes-
tinal tract, pancreas, liver, heart, and gonads, with involvement
of the endocrine, immunocompetent, and central nervous systeas.

Elemental mercury is not highly toxic as an acute poison.
However, inhalation of high concentrations of mercury vapor
can cause pneumonitis, bronchitis, chest pains, dyspnea, cough-
ing, stomatitis, gingivitis, salivation, and diarrhea. Soluble
mercuric salts are highly poisonous on ingestion, with oral
LD., values of 20 to 60 mg/kg reported. Mercurous compounds
ar8%less toxic when administered orally. Acute exposure to
mercury compounds at high concentrations causes a variety of
gastrointestinal symptoms and severe anuria with uremia. Signs
and symptoms associated with chronic exposure involve the central
nervous system and include behavioral and neurological distur-
bances.

Toxicity to Wildlife and Domestic Animals

The toxicity of mercury compounds has been tested in a
wide variety of aquatic organisms. Although methylmercury
appears to be more toxic than inorganic mercuric salts, few
acute or chronic toxicity tests have been conducted with it.
Among freshwater species, the 96-hour LC values for inorganic
mercuric salts range from 0.02 pg/liter §8: crayfish to 2,000 ug/
liter for caddisfly larvae. Acute values for methylmercuric
compounds and other mercury compounds ace only available for
fishes, In rainbow trout, methylmercuric chloride is about
ten times more toxic to rainbow trout than mercuric chloride,
which is acutely toxic at about 300 pg/liter at 10°C. Methyl-
mercury is the most chronically toxic of the tested compounds,
with chronic values for Daphnia magna and brook trout of 1.00
and 0.52 ug/liter, :cspoctgveiy. The acute-chronic ratio for

DaghniaAmagna is 3.2.

Mean acute values for saltwater species range from 3.5
to 1,680 pug/liter. In general, molluscs and crustaceans are
more sensitive than fish to the acute toxic effects of mercury.
A life-cycle experiment with the aysid shrimp showed that inor-
ganic mercury at a concentration of 1.6 ug/liter significantly
influences time of appearance of first brood, time of first
spawn, and productivity. The acute-chronic ratioc for the mysid
shrimp is 2.9. .
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Chronic dietary exposure of chickens to mercurie Chloride
at growth inhibitory levels causes immune suppression, with
3 differential reduction effect on specific immunogleobuling.

Requlations and Standards

Ambient Water Quality Criteria (USEPA) :
Aguatic Life (Proposed Criteria)
Preshwater

Acute toxicity: 1.1 ug/liter
Chronic toxicity: 0.20 pg/liter

Saltwater
Acute toxicity: 1.9 pg/liter
Chronic toxicity: 0.10 ug/liter
" Human Health
Criterion: 144 ng/liter
Primary Drinking Water Standard: 0.002 mg/liter
NIOSE Recommended Standard: 0.0S ug/n? TWA (inorganic mercury)
OSHA Standard: 0;1 19/13 Ceiling Level
ACGIE Threshold Limit Values:
0.01 ng/ug TWA (alkyl compounds)
0.03 ag/n3 STEL (alkyl compounds)

0.0S ng/g TWA (vapor)
0.1 ag/m” TWA (aryl and inorganie coapounds)
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METHYLENE CHLORIDE

Summar

Methylene chloride increased the incidence of lung and
liver tumors and sarcomas in rats and mice. It was found to
be mutagenic in bacterial test systems. In humans, methylene
chloride irritates the eyes, mucous membranes, and skin. Exposure
to high levels adversely affects the central and peripheral
nervous systems and the heart. In experimental animals, methylene
chloride is reported to cause kidney and liver damage, convulsions,
and paresis. :
CAS Number: 75-09-2
Chemical Pormula: cs2c12
IUPAC Name: Dichloromethane

Important Synonyms and Trade Names: Methylene dichloride, methane
dichloride

Chemical and Physical Properties
Molecular Weight: 84.93

Boiling Point: 40°C

Melting Point: =95.1°C

Specific Gravity: 1.3266 at 20°C

Solubility in Water: 13,200-20,000 mg/liter at 25°C
Solubility in Organics: Miscible with aléchol and ether
Log Octanol/Water Partition Coefficient: 1.25

Vapor Pressure: 362.4 mm Bg at 20°C

Vapor Density: 2.93

Transport and Pate

Volatilization to the atmosphere appears to be tﬁg major
mechanism for removal of methylene chloride from aquatic systems
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and its.priaary environmental transport process (USEPA 1979).
Photooxidation in the troposphere appears to be the dominant

environmental fate of methylene chloride. Once in the troposphere,

the compound is attacked by hydroxyl radicals, resulting in

the formation of cardbon dioxide, and to a lesser extent, carbon
monoxide and phosgene. Phosgene is readily hydrolyzed to EHC1
and CO,. About one percent of tropospheric methylene chloride
would expected to reach the stratosphere where it would
probably undergo photodissociation resulting from interaction
with high energy ultraviolet radiation. Aerial transport of
methylene chloride is partly responsible for its relatively

wide environmental distribution. Atmospheric methylene chloride
may be returned to the earth in precipitation.

Photolysis, oxidation, and hydrolysis do not appear to
be significant environmental fate processes for methylene chlor-
ide, and there is no evidence to suggest that either adsorption
or bicaccumulation are important fate processes for this chem-
ical. Although methylene chloride is potentially biodegradable,
especially by acclimatized microorganisams, biodegradation prob-
ably only occurs at a very slow rate.

Health Effects

Methylene chloride is currently under review by the National
Toxicology Program (NTP 1984, USEPA 1985). Preliminary results
indicate that it produced an increased incidence of lung and
liver tumors in mice and mammary tumors in female and male
rats. In a chronic inhalation study, male rats exhibited an
increased incidence of sarcomas in the ventral neck region
(Burek et al. 1984). However, the authors suggested that
the relevance and toxicological significance of this finding
were uncertain in light of available toxicity data. Methylene
chloride is reported to be autagenic in bacterial test systems.
It also has produced positive results in the Pischer rat embryo
cell transformation test. However, it has been suggested that
the observed cell-transforming capability may have been due
to impurities in the test material. There is no conclusive
evidence that methylene chloride can produce teratogenic effects.

In humans, direct contact with asthylene chloride produces
eye, respiratory passage, and skin irritation (USEPA 1985).
M1ld poisonings due to inhalation exposure produce somnolence,
lassitude, numbness and tingling of the limbs, anorexia, and
lightheadedness, followed by rapid and complete recovery.
Morze severe poisonings generally invelve correspondingly greater
disturbances of the central and peripheral nervous systems.
Methylene chloride also has acute toxic effects on the heart,
including the induction of arrhythmia. Patalities reportedly
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due to methylene chloride exposure have been attributed to

cardiac injury and heart failurce. Methylene chloride is metabolized
to carbon monoxide in vivo, and levels of carboxyhemoglobin

in the blood are elevated after acute exposures. In experimental
animals, sethylene chloride is reported to cause kidney and

liver damage, convulsions, and distal paresis. An oral LD 3
value of 2,136 mg/kg, and an inhalation Lcso value of 88,059 mg/m”/
30 min are reported for the rat.

Toxicity to Wildlife and Domestic Animals

Very little information concerning the toxicity of methylene
chloride to dcmestic animals and wildlife exists (USEPA 1980).
Acute values for the freshwater species Daphnia magna, the
fathead minnow, and the bluegill are 224,000, 193,000, and
224,000 pg/liter, respectively. Acute values for the saltwater
species, mysid shrimp and sheepshead minnow, are 256,000 and
331,000 pg/liter, respectively. No data concerning chronic
toxicity are available. The 96-hour ECqj, values for both freshwater
and saltwater algae are greater than th§ highest test concentration,
662,000 pg/liter.

Regulations and Standards

Ambient Water Quality Criteria (USEPA):

Aguatic Life
The available data. are not adequate for establishing criteria.

Buman Health

Criterion: 12.4 mg/liter (for protection against the
noncarcinogenic effects of methylene chloride)

CAG Unit. Risk (USEPA): 1.4x10"2 (mg/kg/day) "t
NIOSE Recommended Standards:

261 ng/a3 gwa in the presence of no mOTe than 9.9 mg/m3 of CO
1,737 ag/m”/15 ain Peak Concentration

OSEA Standards: 1,737 mg/m] TWA
3,474 tg/m3 Ceiling Level
6,948 mg/m” Peak concentzation (5 min in any 3 hr)

ACGIE Thrzeshold Limit Values: 350 ag/n3 TWA
1,740 mg/a” STEL
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NICKEL

Summar

In a nunber of epidemiological studies, occupational ex-
posure to nickel compounds has been associated with excess
cancer of the lung and nasal cavity. In addition, inhalation
exposure to nickel subsulfide and nickel carbonyl has been
shown to cause cancer in rats, while studies of other nickel
conmpounds administered to animals by other routes have reported
carcinogenic effects as well. Several nickel compounds are
mutagenic and can cause cell transformation. In humans, nickel
and nickel compounds can cause a sensitization dermatitis.

The chronic toxicity of nickel to agquatic organisms is high.

Background Information

The commonly occurring valences of nickel are 0, +1, +2,
and +3, with +4 rarely encountered. Although elemental nickel
is seldom found in nature and is not soluble in water, aany
nickel compounds are highly soluble in watezr. Nickel is almost
always found in the divalent oxidation state in aquatic systeams.
CAS Rumber: 7440-02-0
Chemical Pormula: Ni

IUPAC Name: Nickel

Chemical and Physical Properties
Atomic Weighs: 88.71

Boiling Point: 2,732°C

Melting Point: 1,453°C

Specific Gravity: 8.902 at 25°C

Solubility in Water: 1Insoluble; some salts are soluble

Solubility in Organics: Depends on the properties of the specific
. nickel salt

Vapor Pressure: 1 ma Hg at 1,810°C
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Transport and Pate

Nickel is highly mobile metal in aquatic systems because
Rany nickel Compounds are highly soluble in water. However,
the insoluble sulfide is formed unde: teducing conditions and
in the presence of sulfur. Above pH 9, Precipitation of the
hydroxide or carbonate exhibits some control on nickel mobility.
In aerodbic environments below pE 9, soluble compounds are formed
with hydroxide, carbanate._sultaeo, and organic ligands.

In natural, unpolluted waters, sorption and Coprecipitation
processes involving hydrous izon and Banganese oxides are prob-
ably at least moderately effective in limiting the mobility
of nickel. In more organic-rich, polluted waters, it appears
that little sorption of nickel is likely. The lack of other
controls on nickel mwbility probably aakes incorporation into
bed sediments an important fate of nickel in surface waters,
However, much of the nickel entering the aquatic environment
will be transported to the oceans.

In general, nickel is not accunulated in significant amounts
by aquatic organismg. Bicconcentzation factors are usually on
the order of 100 ¢o 1,000. Uptake of nickel frem the soil
by plants can also occur. Photolysis, volatilization, and
biotransformation are not important environmental fate processes
for nickel. However, atmospheric transport of nickel and nickel
compounds on particulate matter can cccur.

Health Bffects

There is extensive epidemiological evidence indicating
excess cancer of the lung and nasal cavity for workers at nickel
tefineries and Snelters, and weaker evidence for excess risk
in workers at nickel electroplating and Polishing operations.
Respiratory tract cancers have occurred in excess at industrial
facilities that are Retallurgically diverse in their operations.
The nickel compounds that have been implicated as having car-
cinogenic potential are insoluble dusts of nickel subsulfide
and nickel oxides, the vapor of nickel carbonyl, and soluble
aerosols of nickel sulfate, nitrate, or chloride. Inhalation
studies with experimental animals suggest that nickel subsulfide
and nickel carbonyl ace carcinogenic in rass. Evidence for the
carcinogenicity of nickel ®etal and other compounds is relatively
weak or inconclusive. Studies with experimental animals indicate
that nickel compounds can also produce various types of malignant
tuzors in experimental animals after administration by other
foutes, including subcutanecus, intramuscular, implantation,
intzavenous, intrarenal, and intrapleural. Cazcinogenic poten-
tial is not strongly dependent on route or site of administra-
tion but appears to be inversely related to the solubility
o©f the compounds in aquecus media. Insoluble compounds, such
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as nickel dust, nickel sulfide, nickel carbonate, nickel oxide,
nickel carbonyl, and nickelocene are carcinogenic, whereas
soluble nickel salts such as nickel chloride, nickel sulfate,
and nickel ammonium sulfate, are not. )

Mamnalian cell transformation data. indicate that several
nickel compounds are mutagenic and can cause chromosomal altera-
tions. The available information is inadequate for assessing
teratogenic and reproductive effects of nickel in humans and
experimental animals.

Dermatitis and other dermatological effects are the most
frequent effects of exposure to nickel and nickel-containing
compounds. The dermatitis is a sensitization reaction. Most
information regarding acute toxicity of nickel involves inha-
lation exposure to nickel carbonyl. Clinical manifestations
of acute poisoning include both immediate and delayed symptoms.
Acute chemical pneunmonitis isBP:oduced, and death may occur at
exposures of 30 ppm (107 mg/m”) for 30 minutes. Rhinitis,
nasal sinusitis, and nasal mucosal injury are among the effects
reported among workers chronically exposed to various nickel
compounds. Studies with experimental animals suggest that
nickel and nickel compounds have relatively low acute and chronic
oral toxicity.

Toxicity to Wildlife and Domestic Animals

In freshwater, toxicity depends on hardness; nickel tends
to be more toxic in softer water. Acute values for exposure
to a variety of nickel salts, expressed as nickel, range from
510 pg/liter for Daphnia magna to 46,200 pg/liter for banded
killifish at comparable hardness levels. Chrzonic values range
from 14.8 uyg/liter for Daphnia magna in soft water to 530 ug/liter
for the fathead minnow In hard water. Acute-chronic ratios
for Daphnia magna range from l4 in hazd water to 83 in soft
water, and are approximately S0 in both hard and soft water
for the fathead minnow. Residue data for the fathead minnow
indicate a bicconcentration factor of 61l. Preshwater algae
experience reduced growth at nickel concentrations as low as
100 pg/litez.

Acute values for saltwater species range from 152 pg/liter
for mysid shrimp to 350,000 pg/liter for the mummicheg. A
chronic value of 92.7 ug/liter is reported for the mysid shrimp,
which gives an acute-chzonic ratio of 5.5 for the species.
Reduced growth is seen in saltwater algae at concentrations
as low as 1,000 pg/liter. Bioconcentration factors ranging
from 299 to 416 have been reported for the oyster and mussel.
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Regulations and Standards

Ambient Water Quality Criteria (USEPA):
Aguatic Life

Preshwater

Acute toxicity: ¢(0:.76 [ln(hazdness)] + 4.02) ug/liter

Chronic toxicity: '0(0'75 (1n(hardness)] + 1.06) ug/liter

Saltwvater

Acute toxicity: 140 pg/liter
Chronic toxicity: 7.1 ug/liter

Human Bealth

Criterion: 13.4 ug/liter
CAG Unit Risk (USEPA): 1.15 (mg/kg/day)~!
NIOSE Recommended Standazd: 1S ug/n3 TWA (inorganic nickel)
OSEA Standard: 1 mg/a’ (metal and soluble compeunds, as nickel)
ACGIH Threshold Limit Values:

0.1 ng/ng TWA (soluble compounds, as nickel)

0.3 ng/n 3STEL (soluble compounds, as nickel)

0.35 lg/n THA (nickel carbonyl, as nickel)

1 ng/a” TWA (nickel sulfide roasting, fume and dus:, as
nickel; human carcinogen)
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PHENANTHRENE

Summary

Phenanthrene is a polycyclic aromatic hydrocarbon (PAEH)
and {s moderately persistent in natural environments. In two
skin painting studies, it produced application-gsite tumors,
and it was shown to be mutagenic {n several other studies.
Workers exposed to materials containing phenanthrene developed
chronic dermatitis and other skin disorders.

CAS Number: 85-01-8

Chemical Pormula: c14alo
IUPAC Rame: Phenanthrene

Chemical and Physical Properties
Molecular Weight: 178.24

Boiling Point: 340°C

Melting Point: 101°C

5pegi£ic Gravity: 1.028

Solubility in water: 1.29 mg/liter at 25°C

Solubility in Organics: Soluble in alcohol, ether, acetone,
benzene, and acetic aciad

Log Octanol/Water Partition Coefficient: 4.46
Vapor Pressure: 6.2 3 10" am Hg at 20°¢C
Vapor Density: 6.14

Transport and Pate

Much of the information concerning transport and fate
is inferred from data for polycyclic arcmatic hydrocarbons
(PAHs) in general because specific information for phenanthrene
is lacking. Rapid, direct photolysis of phenanthrene to quinones
may occur in aqueous solution. Oxidation is probably too slow
to be a significant environmental process and the available
data suggest that volatilization generally is not an important
transport process. The calculated log octanol/water partition
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coefficient of .46 indicates that the compound should be strongly
absorbed onte Particulate matter, especially particulates high in
organic content. 71t ig likely that Phenanthrene can be trans-
ported as abgorbed matter on suspended Particulates in air

Or water. Data for PAHs in general indicate that Phenanthrene
vill accumulate in the sediment and biota of the aquatic environ-
Rent. Removal rates associated with absorption and subsequent
sedizentation are probably slower than Photolysis and degradation,
but may be competitive with volatilization,

Data for a variety of pams Suggest that bioaccumulaticn is
A short ternm Process, and long-tera Partitioning into biota is
not a significans fate process. Phenanthrene can be aetabolized
by multicellular organisms and degraded by microbes.

Degradation by Bammals is likely to be incomplete, with
parent compound and the metabolites being excreted by the urinary
system, Biocdegradation by microorganisms is probably the ulti-
mate fate process. Biodegradation generally appears to be more
efficient in $0il than in aquatic gystems. However, i¢ Ray be
Rore important i{n those aquatie Systeans which are Ch:onically
affected by paxm contamination. Phenanthrene ig stable enough
in air to be transported over relatively great distances.

Health pffects

There aze no ¢pidemiological or case studies available
Suggesting that Phenanthrene ig carcinogenic in Rumans. This
conpound generally is not considered to be carcinogenic in
experimental animals. Hovever, at least two gkin Painting
studies report development of tumors at the gite of application
in mice. Phenanthrene exhibits Rutagenic activity in some test
Systems, but not i{n others. There are No reports of teratogenic
Or reproductive effects due to Phenanthrene exposure.

Little information concerning acute and chronie tozie
effects ig available. Although specific data concerning exposure

Toxicitz o Wildlife and Donmestic Animals

Adequate data for Characteri{zation of toxicity to demestic
animals and vildlife are not available. A 96-hour LCen value of
600 pg/liter ig feported for a saltwater polychaete vé?u exposed
to a crude o4} fraction containing phenanthrene. The veighted
average bioconcentration factor for the edible portion of all
f:cshvate: and estuarine aquatic organisms Cconsumed by Americans

8 486,
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Regulations and Standards
Azbient Water Quality Criteria (USEPA):

Aquatic Life
The available data are notvadequate for establishing criteria,
BEuman Health

Estimates of the'catcincgenic risks associated with lifetime

exposure to various concentrations of carcinogenic PaHs
in water are:

Risk Concentration
10:2 ' 28 ng/liter
10_, 2.8 ng/liter
10 0.28 ng/liter
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Requlations and Standards

- Ambient Water Quality Criteria (USEPA) :

Agquatic Life .

The available data are not adequate for establishing criteria.
Human Health

Estimates of the'ca:cinogenic risks associated with lifetime

exposure to various concentrations of carcinogenic PaHs
in water are:

Risk Concentration

10:2 28 ng/liter

10_, 2.8 ng/liter

10 0.28 ng/liter
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PHENOL

Suunarz

When applied to the skin of mice, phenol appears to have
Some tumor-promoting effects and may be a weak carcinogen.
There {8 equivocal evidence that phenol is autagenic. Subchronie
exposure to phenol caused liver, kidney, lung, and heart damage
in experimental animals. 1In humans, phenol has been shown
to irritate the eyes, nose, and throat.

CAS Number: ;08-95-2
Chemical Pormula: CGBSOH
IUPAC KName: Phenol

Chemical and physical Properties

Molecular weight: 94.11

Boiling Point: 181.75eC

NQlting Point: 43¢

Specific Gravity: 1.0576 ;t 20°C

5o1ubili£y in watcr}. 93,000 ag/liter at 25°C

Solubility in Organics: Soluble in ilcohol, chloroform, and
| aigoibie with earbenTetolible in ether;

and hot benzene

Log Octanol /Mater fa:titicn Coefficient: 1.46

Vapor Pressure: 0.3513 am Hg at 28+C

Vapor Density: 3.24

pRa: 10.02 N

FPlash Point: 85°C (closed cup)

Phenol
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2LQUDMOLL &NQ rate

Photooxidation may be an important degradative process,
especially in aerated, clear, surface waters. Phenol B3y also
be nonphotolytically oxidized in highly derated waters that
-contain {ron and copper in solution or as Part of the suspended
particulates. The relatively low log Ooctanol/water partition
Coefficient of phenol, as well as the available experimental
evidence, suggest that sorption and bioaccunulation are not
important environmental fate pProcesses. Biodegradation can
be.a significant fate pathway in aquatie Systems and s0il when
significant <oncentrations of microorganisms are Present,

In "addition to microorganisms, at least one species of fish
is reported to be able to biotransform phenol,

The dominance of photooxidation, netal-catalyzed oxidation,
or biodegradation as destructive Pathways depends on the partic-
ular environmental conditions, but the degradation products
are similar for all fate Pathways. fThe firge step usually
involves further hydroxylation of the aromatic ring, followed
by oxidation to benzoquinone and Cleavage of the ting structure.
There is a possibility that phenol present in surface waters
c€an volatilize into the atnosphere. However, since this phenol
would be rapidly photooxidized in the troposphere, any signifi-
cant atmospheric transport is unlikely.

Health Pffeces
M

-~ Phenol appears to have tumor-promoting activity in many
strains of aice when fepeatedly applied to the shaved gkin
after initiation with known carcinogens. Although there is
equivocal evidence that phenol B3y be weakly carcinogenic when
applied to the skin of one sensitive strain of mice, {t does
nNot appear to be carcinogenic when applied to the skin of stan-
dard strains of Rice. NCI reported that phenol was not carein-
ogenic when administered in dzinking water to rats and aice.
There is equivocal evidence that phenol may have autagenic
effects, although further evaluation is needed. Theze are

MO reports of teratogenic effects caused by exposure to phenol.

Subchronic inhalation e ure to phenol i{s reported to
Cause liver, kidney, lung, an heart damage in guinea pigs.
Slight liver and kidney damage was seen in rats exposed by
gavage to 1400 Rg/kg/3ay for 20 days. The oral and skin LD..s
for the rat are 414 agd 669 mg/kg, respectively, and the igﬂala-
tion LC o is 316 ag/n°. ‘Phenol is an eye, nose, and throat
iztitan§ and can cause systeaic damage to the nervous system
in humans following dermal, oral, or inhalation exposure.

Phenol
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Toxiciey to Wildlife and Domestic Animals

The acute toxicity of phenol te freshwater gpecies ig
expressed over a range of 2 to 3 orders of magnitude. Acute
values for fish gpecies range from §,020 Hg/liter for juvenile
rainbow trout to 67,500 ug/liter for the fathead minnow. The
acute value for the rainbow trout, and a value of 5,000 Hg/liter
for Daghnia Bagna are the lowest acute values observed. An
early ¢ stage test on the fathead minnow resulted in a chronic
value of 2,560 pug/liter, with an acute~chronic ratio of 14.
Median effect concentrations for oyster and clam embryos are
approximately 55,000 Hg/liter. Por the grass shrimp and the
mountain bass, LC., Values of 5,800 and 11,000 pg/liter, respec-
tively, are :oporégd. No chronic effects are available for
sSaltwater species. Reported bioconcentration factors of 1.2
to 2.3 for goldfish suggest that no residue problem should
occur from exposure to phenol. No appropriate data concerning
effects of phenol on other vildlife or domestic animals are
available.

Regulations and Standards

Anbient Water Quality Criteria (USEPA) ¢

Aguatic Life

The available data are not adequate for establishing criteria.
However, the lowest concentrations of phenol known to
Cause toxic effects in aquatic organisms are:

r:cshwatct

Acute toxicity: 10,200 pg/liter
Chronic toxiecity: 2,560 Hg/liter

Saltwater

Acute toxicity: S,800 ug/liti:
Chronic toxicity: No available data

Human Healt:h

Bealth criterion: 3.5 mg/liter
Organoleptic criterion: 0.3 ag/liter

\

RIOSE Reccmnended Standards: 20 -g/ug TWA
60 ag/m”/15 min Ceiling Level

OSHA Standard: 19 lg/a3

Phenol
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tEw T e et mmicvaw wele W vasued;: &Y -g/‘é TWA

38 mg/n” STIIL

Departaent of Transportation: poisen
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POLYCELORINATED BIPHENYLS

Summarz

Polychlorinated biphenyls (PCBS) are very persistent in
the natural environment and are readily biocaccumulated. 1In
homans, exposure to PCBs has been associated with chloracne,
impairment of liver function, a variety of neurobehavioral
Symptoms, menstrual disorders, minor birth abnormalities, and
an increased incidence of cancer, Experimental animals exposed
to PCBs experienced an increased incidence of cancer; reproduc-
tive problems; neurobehavioral degradation; pathological changes
in the 1liver, stomach, skin, and other organs; and suppression
of immunological function. PCBs are often contaminated, and
these contaminants may be much more toxic than the PCBs thenm-
selves,

Background Information

_ Polychlorinated biphenyls (PCBs) are complex aixtures

of chemicals composed of two connected benzene rings with 1

to 10 chlorine atoms attached. The chemical, physical, and
biclogical properties of these materials depend to a lazge
degree on the amount and location of the chlorine atoms on

the two benzene rings of each specific PCB and on the particular
-mixture of individual chlorobiphenyls that comprise the mixture,

CAS Number: 1336-36-3

Chemical Pormula: c535c1‘c535c1:

IUPAC Name: Specific for each polychlorinated biphenyl
Important Synonyms and Trade Names: PCBs, chlorinated biphenyls,

polychlorobiphenyls, Aroclor,
Kanechlor, Clophen

Chemical and Physical Properties

Molecular Weight: 189-399+
Boiling Point: 267°C and up*
Melting Point: S4-310°ce

*Increases with increasing chlorination.

Polychlorinated biphenyls
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Specific Gravity: 1.3 to 1.5 at 20¢ce
Solubility in Water: 0.003-0.6 mg/liter

Solubility in Organiecs: soluble in most commen organic solvents
Log OctaAQIIWato: fa:tition cOéfficicnt: 4-6*

 Vaper Pressure: 19°3.34-S B2 Hg at 20°Cee

Hedg}}s Law gbnstane: 1073 to =107 atm n3/nclc

Tiansggtt and Pate

The transport angd fate of Polychlorinated biphenyls has
been studied extengively, and although individual chemicals
vary in the rates &t which processes occur, scme generalizations
€an be made about PCBs as a class, PCBs are Telatively inere,
and therefore persistent, compounds, with low Vapor pressures,
low water solubility, and high leg octanol/water partition
coefficients, Despite their low Vapor pressures, they have
a high activity coefficient in water, which causes a higher

©f PCBs in the envizonment. Adsorption to the organic material
in soil or sediments ig probably the Rajor fate of a¢ least

the more heavily chlorinated pPchs. Once bound, the PCBs may
persist for yeazrs with glow desorption providing continuous,
low=1level eXposure to the Surrounding locality, Bicaccumulation
of PCBs also occurs, with mogt of the compound stored in the
adipose tissue of the body, PCBs are degraded Primarily by

two routes. Less heavily chlorinated pc3s (mainly the mono-,
di-, ang tzichlorinated PC3s) can be biodegraded by some snil
microorganisms, PCBs with five or ROre chlorines are not zeasg-
urably biodegrade + These heavier pcag can be photolyzed by
ultraviolet light. 7Thig Ptocess is extremely slow, but {¢

Zay be the mosgt important degradation PIoCess for these very

pPersistent ccapounds.

Assessing the toxicity of pcas is complicated by the fact
that several diffecent aixtures have been produced and digtrip-
uted commercially and by the presence of highly toxie contane
inants in gcae Ccommercial mixtures, Scme of these contaminants
can be formed by combustion of pcag or even by Righ-temperature
treatment in service, so that used materialsg Bay be more toxic
than the commercial mixtures whose toxicity has been studied,

*Increases with increasing chlorination.
**Deczeases with increasing chlorination.
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Bealth Bffects

In humans exposed to PCBs (in the workplace or via acci-
dental contamination of food), reported adverse effects include
chloracne (a long-lasting, disfiguring skin disease), impairment
of liver function, a variety of neurobehavioral and affective
synptoms, menstrual disorders, minor birth abnormalities, and
probably increased incidence of cancer. Animals experimentally
exposed to PCBs have shown most of the same symptoms, as well
as impaired reproduction; pathological changes in the liver,
stomach, skin, and other organs; and suppression of immunological
functions. PCBs are carcinogenic in rats and mice and, in
appropriate circumstances, enhance the effects of other carcin-
ogens. Reproductive and neurobioclogical effects of PCBs have
been reported in rhesus monkeys at the lowest dose level tested,
11 pg/kg body weight/day over a period of several months.

Toxicity to Wildlife and Domestic Animals

Polychlorinated biphenyls are bicaccumulated and can be
biomagnified. Therefore, their toxicity increases with length
of exposure and position of the exposed species on the food
chain. The toxicity of the various PCB mixtures is also depen-
dent on their composition. Because of the complexity of PCB
toxicity, only general effects will be discussed here.

The 96-hour LCS values for rainbow trout, bluegills,
and. channel catfish 30:0 around 20 mg/liter. The same species
exposed for 10 to 20 days had LC., values of about 0.1 mg/liter.
Invertebrate species were also aage:sely affected, with some
species having 7-day LC., values as low as 1 upg/liter. 1In
general, juvenile o:gan?gns appeared more susceptible to the
effects of PCBs than either eggs or adults.

Three primary ways in which PCBs can affect terrestrial
wildlife are outright mortality, adversely affecting reproduc-
tion, and changing behavior. PCB doses greater than 200 ppm
in the diet or 10 mg/kg body weight (bw) caused some mortality
in sensitive bizd species exposed for several days. Doses
around 1,500 ppm (diet) or about 100 mg/kg (bw) caused extensive
mortality in these sensitive species. They generally caused
scme mortality in all species, with the level being dependent
on the length of exposure and the particular PCB mixture.

Some 3ammalian species ‘are especially susceptible to PCBs.

Por example, mink died when fed as little as S ppa in the diet
(equivalent to less than 1 mg/kg bw/day). PCBs caused lower

egg production; deformities; decreased hatchability, growth,
and survival; and scme eggshell thinning in reproductive studies
on chickens fed doses of 20 ppa in the diet (1 mag/kg bw). )
Mink fed 1 ppm in the diet (0.2 mg/kg bw) had lower reproductive
success, and there are indications that an increased incidence

Polychlorinated biphenyls
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of premature births in some marine mammals was linked to PCB
exposure. Behavioral effects on wildlife include increased
activity, decreased avoidance fesponse, and decreased nesting,
ali of which ecould significantly influence survival in the
wild,

NO toxic effects on domestic animals Oother than chickens
vere reported in the sources reviewed, but Susceptible species
would probably be affected in a sgimilar manner to laboratory

Regulations angd Standards

Ambient Water Quality Criteria (UsePA) :

Aguatic Life

Preshwater

Acute toxicity: 2 Hg/liter
Chrenie toxicity: 0.014 Bg/liter

Saltwater

Acute toxicity: 10 Hg/liter
Chronie toxicity: 0.030 Hg/liter

Buman HBealth

Estimates of the Cazcinogenic risks associated with lifetime
exposure to various concentrations of PCBs in wvater are:

.

Risk Concentration
10:2 1 0.79 ng/liter
10_7 0.079 ng/liter
10 0.0079 ag/liter

CAG Unit Risk (USEPA): 4.34 (ag/kg/day)~}
NIOSE Recommended Standard: 1.0 99/13 ™A
ACGIE Threshold Limit Value: 0.5 tq/l3 TWA

.
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POLYCYCLIC AROMATIC HYDROCARBONS

Summa:z

Polycyclic aromatic hydrocarbons (PAHS) are rather persis-
tent in the environment. Some PAHS are carcinogenic, causing
timors both at the site of application and systemically. The
carcinogenic PAHsS are generally active in mutagenic assays,
They-also cause skin disorders and immunosuppression. aAdverse
effects on the liver and kidney have been associated with expo-
sure to PAHs in general. :

Important Synonyms and Trade Names: Polynuclear arcmatic hydro-
carbons, PAH, PNA

Chemical and Physical Properties

The polycyeclic azomatic hydrocarbons are a class of compounds
consisting of substituted and unsubstituted polyecyeclic aromatic
rings formed by the incomplete combustion of organic materials.
Their chemical, physical, and bioclogical properties vary with
their size and shape. o <

r
Molecular Weight: 116-278
Melting Point: 80°C-270°Ce
Specific Gravity: 1.1-1.3 at 20°Ce
Solubility in Water: 0.0003=34 mg/1iter*r
Solubility in Organies: Soluble in most common organic solvents
Log Octanol/Water Partition Coefficient: 3.4-7.6*

Vapor Pressure: 10”10 to 1072 pa Hg at 20°C**

~

t*Generally increases viti increasing molecular weight.
**Generally decreases with increasing molecular weight,

Polycyclic aromatie hydrocarbons
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Transport and Pate

Very little information on specific polyeyelic aromatice
hydrocarbons (PAHS) is available. The environmental fate and
transport of these compounds are largely inferred from data on
.benzo (a)pyrene and mixtures of PARs. The relatively high log
Octanol/water partition coefficients of pPAHg indicate that they
should de strongly adsorbed onto suspended particulate Ratter,
especially particulates high in organic content. The available
information Suggests that these compounds can accumulate in the
sedinment and bjota portions of the aquatic environment and that
adsorption is’ probably the dominant aquatie transport process.
Atmospheric transport of pPams is also possible., This generally
occurs by adsorbtion onto airborne Particulate matter, but scme of
the PAHS with relatively low molecular weights are volatile,
‘Regardless of the method of atmospheric transport, PARS are re-
turned to aquatic and terrestrial systems by atmospheric fallout
Or precipitation, They can also feach ground or surface waters by
leaching from Polluted soils.

- PAHS are relatively insoluble in vater, but the dissolved
portion may undergo rapid, direct photolysis. Singlet oxygen is
the oxidant, and quinones are the products in these reactiens.
Oxidation by chlorine and ozone may be an important fate pProcess
when these oxidants are available in sufficient qQuantities.

Although polycyclic aromatic hydrocarbons are rapidly bio=-
accunulated, they are also quickly metabolized and eliminated from
ROSt organisms (shellfish are 2 known exception). Biocaccunmula-
tion, especially in vertebrate Organisas, is usually short term,
80 it i{s not considered an important fate Process in multicellular
organisms. Biodegration and biotransformation are probably the
ultimate fate ptocesses for PAHs. The available data suggest that
the PAHs with high molecular weights are degraded slowly by
microbes and readily Betabolized by aulticellular organisms.
Miczrobes appear to degzade PAHs auch ROre cocapletely than mamnals,
Biodegradation probably occurs aore slowly in aquatic systems than
in soil, and it Bay be auch more important in Systems that are
chronically affected by PAR contaaination.

Health pffectg
M

The potential for PAHs to induce malignant transformation
dominates the consideration of health hazards resulting from
exposure, because there often are no overt signs of toxicity until
the dose is high enough to produce a high tumor incidencs. The
attached table contains IARC's classification of scae PAHS accord-
ing to their carcinogenicity, :

No case reports or epidemological studies concerning the sig-
nificance of human exposure to lndividual PAES are available.

Polycyelic aromatic hydrocarbons
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However, coal tar and other materials known to be carcinogenic to
humans contain PAHs.

PAHs administered by various routes have been found to be
carcinogenic in several animal species and to have both local and
systemic carcinogenic effects. On oral administration, carcino-
genic PAHS produce tumors of the forestomach in mice. Lung tumors
are produced in hamsters after intratracheal administration and in
mice after i{ntravenous administration. In skin painting experi-
ments with mice, carcinogenic PAHs produced skin carcinomas.

Other observed effects include induction of local sarcomas and an
increased incidence of lung adenomas in mice following single,
Subcutaneous injections. Studies in other species, while indicat-
ing that PAHS have universal carcinogenic effects, are less com-
pPlete. Carcinogenic PAHs are feported to be mutagenic in a vari-
ety of test systems. The limited available information suggests
that PAHS are not very potent teratogens or reproductive toxins.

There is very little information regarding nonmalignant
changes caused by exposure to PAHs. Application of carcinogenic
PAHS to mouse skin is reported to cause destruction of sebaceous
glands, hyperplasia, hyperkeratosis, and ulceration. Many carcin-
ogenic PAHS also have immunosuppressive effects. Subcutaneous in-
jections of some PAHS for several weeks teportedly caused hemo-
lymphatic changes in the lymph nodes in rats. Workers exposed to
PAE-containing materials have exhibited chronic dermatitis,
hyperkeratoses, and other skin disorders.

Toxicity to Wildlife and Demestic Animals

There is very little information on the environmental toxice
ity of PAEs; they probably are not very toxic to agquatic organ-
isms.

Regulations and Standards

Ambient Water Quality Criteria (USEPA):

Aguatic Life

The available data are not adequate for estaplishing cri-
teria.

Buman Health

\

Estimates of the carcinogenic risks associated with lifetime
exposure to various concentrations of carcinogenic PAHs in
water are:
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Risk chcentration
— N

10:2 28.0 ng/liter
10_7 2.8 ng/liter
10 0.28 ng/liter

CAG Unit Risk (USEPA) : Benzo (a)pyrene: 11.5 (ag/kg/day)'l
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SILVER

Summa:z

Exposure to high levels of silver can cause argyria (an
.impregnation of the tissues) and lesions of the liver, kidney,
bone marrow, and lungs in humans. Liver and kidney damage,
central nervous system effects, and pulmonary edema and congestion
have been reported in experimental animals exposed to various
silver compounds.

CAS Number: 7440-22-4
Chemical Pormula: aAg
IUPAC Name: Silver

Chemical and Physical Properties

Atomic Weight: 107.868

Boiling Point: 2212°C

Melting Point: 961.93°C

Specific Gravity: 10.5 at'ZO‘c

Solubility in Water: 1Insoluble (scme compounds are soluble)
Solubility in Organics: Soluble in alkali cyanide solutions

- Transport and Pate

Silver can exist in several chemical forms in agqueous
systems. Metallic silver, which has very low solubility, is
stable aover much of the Bh-pR range for water. Concentrations
of hydrated silver cations, usually present as the univalent
species, may be controlled by reaction with chlorzide, bromide,
and jodide ions to give insoluble silver halides. Precipitation
of AgCl may exert a major control on solubility of gilver where
chloride concentrations are relatively high. Under the reducing
conditions often found in bed sediments, formation of insoluble
silver sulfides and metallic silver may also control levels
of soluble silver species. Silver is strongly sorbed by mangan-
ese dioxide, ferric hydroxide, and clay minerals. Sorption
is probably the dominant process leading to removal of dissolved
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Page 1

October 198S @ww‘“

H6q



silver from the water column. 1In general, concentrations of
silver are higher in the bed sediments than in overlying waters,
Por example, these concentrations were reported to differ by

a factor of 1,000 in an alpine lake.

Bioaccumulation of silver by aquatic plants, invertebrates,
and vertebrates occurs readily and appears to depend primarily
on sorption/desorption froa sediments. However, the amount
of silver partitioned to the biota appears to be ninor in com-
pParison with the amount partitioned to the sediments. Little
food-chain magnification seems to oCcur. Photolysis, volatili-
zation, atmospheric transport, and biotransformation do not
adppear to be important fate or transport processes for silver,

Health Pffects

Only equivocal evidence exists to sugges: that gilver
has carcinogenic activity in experimental animals., Silver
implants and i{njected colloidal suspensions are feported to
produce tumors or hyperplasia at the site of application in
several studies. However, it is suggested that the effects
are due to the physical form of the metal or to {ts action
4S an exogenous irritant. There are no studies to suggest
that silver is carcinogenic in humang. Silver does not appear
to have significant mutagenic or teratogenic activity in humans
Or experimental animals.

Silver can be absgorbed in humans by inhalation or ingestion.
The most common and 208t noticeable effects of excessive absorp-
tion are a local or generalized impregnation of the tissues
zefezred to as argyria. In cases of argyria, accumulation
of silver can result in a blue-gray pigmentation of the skin,
hair, internal organs, and conjunctiva of the eye. Large oral
doses of silver compounds may produce serious effects in humans.
For example, silver nitrate can cause violent abdominal pain,
vomiting, and convulsions, and ingestion of 10 grams is reported
£o usually be fatal. Lesions of the liver, kidney, bone marrow,
and lungs have also been attributed to industrial or aedicinal
exposure.

Intravenous administrzation of silver nitrate is reported
to produce pulmonary edema and congestion in experimental animals.
Liver and kidney dazage, central nervous systea effects, and
death have also been teported {n experimental animals exposed
to varjous silver compounds. The intraperitoneal LD (30 days)
for Ag  as the nitzate in male Swiss aldino mice is 59.9 ng/kg.
Rats exposed to silver in their drinking water for 11 months
showed no toxic effects at concentrations less than 0.4 rg/literz.
Hemorrhaging occurred in the kidneys at 0.4 ag/liter. Condi-
tioned reflex activity and immunological resistance were lowered,
and brain nucleic acia content was increased at 0.8 ag/liter.
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Numerous physioclogical changes, including growth depression,
and pathomorphological changes in the liver, kidney, stomach,
and small intestine were evident in rats exposed to 20 mg/liter
for S months, _

Toxicity to Wildlife and Domestic Animals

Acute toxicity values for freshwater invertebrates range
from 0.25 pg/liter for Daphnia magna to 4,500 pg/liter for the
scud Gammarus pseudolimnaeus. Acute values for fish range from
3.9 pg/Iiter for the fathead minnow in soft water to 280 ug/liter
for rainbow trout in hard water. 1In fresh water, the acute
toxicity of silver appears to decrease as hardness increases.
Soluble compounds, such as silver nitrate, are generally much
more toxic than insoluble compounds. Chronic values ranging
from 2.6 to 29 pg/liter are reported for Daphnia magna. Two
early life stage studies with rainbow trout report chronic
values of 0.12 pg/liter. Acute-chronic ratios for Daphnia
magna and rainbow trout are 2.0 and 54, respectively., Presh
iﬁgif aquatic plants appear to be more resistant to gilver
than the more sensitive animals.

Acute values for saltwater organisms range from 4.7 Hg/liter
for the summer flounder to 1,400 ug/liter for the sheepshead
minnow. A chronic value of 18 ug/liter, and an acute-chronic
ratio of 14 is reported for the mysid shrimp.

Reduced cell numbers are observed in the saltwater alga
Skeletonema costatum after exposure to 130 Bg/liter of silver.

Excess silver can induce selenium, vitamin ®, and copper
deficiency symptoms in animals fed adequate diets, and can
aggravate deficiency symptoms in animals whose diets lack one
or more of these nutrients. These effects are reported in
dogs, sheep, pigs, chicks, turkey poults, and ducklings.

Requlations and Standards

Ambient Water Quality Criteria (USEPA):
Aquatic Life

!:cshwato:

Chronic toxicity: No criteria have been established
Saltwater :

Acute toxicity: 2.3 pg/liter : .
Chronic toxicity: No criteria have been established

Silver
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Human Health
Criterion: S0 pg/liter .
Primary Drinking Water Standard: 50 Hg/liter
OSHA Standard: 10 ug/m3 mia

ACGIH Threshold Limit Values: 0.1 ng/n33(nctal)
0.01 mg/m” (soluble conmpounds)
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SODIUM

Summary

Bigh doses of certain sodium compounds are reported to
have teratogenic and reproductive effects in animals. Several
studies suggest that brain damage and sudden unexpected death
in human infants may be induced by high sodium levels. Exposure
to high levels of sodium has also been associated with age~related
increases in high blood pressure in genetically susceptible
{individuyals.

Background Information

Sodium i{s the sixth most abundant slement on earth. It
is very reactive and is never found free in nature. It reacss
violently with water, decomposing it with the evolution of
B, and the formation of NaOH. Sodium normally does not ignite
in air at temperatures below ll5°C, but it may ignite spontaneous!
on water. Because of its reactivity, sodium must be handled
vith great care, and contact between it and water and other
substances with which it reacts should be avoided.

CAS Number: 7440-23-5
-Chemical Pormula: RNa

IUPAC Name: Sodium

Chemical and Physical Properties

Atomic Weight: 22.9898
Boiling Point: 882.9°C
Melting Point: 97.81°
Specific Gravity: 0.97

Solubility in Water: Metal decomposes explosively in water;
: many sodium compounds are soluble

A S

Transport and Pate

Many sodium compounds are soluble in water, and the sodium
ion is readily transported in surface vater, soil, and ground-
vater. The extent of sodium transport in soil is dependent,

sodium
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to some extent, on the Cation exchange capacity of the sofj].
Atnospheric transport of sodium occurs readily. Evaporation
of ocean spray Particles and thei:r subsegquent incorporation
into Precipitation is an important sodium cycling process.

Sodium is ubiquitous in nature and ig an important component

Health Pffects
M

There is no evidence to suggest that sodium has carcinogenie
Or mutagenic effects in humans or experimental animals. sodium
chloride is teported to produce teratogenic ana teproductive
effects in experimental animals €xposed to high doses by various

foutes. For example, mice exposed :ubcutaneously Lo over 2,000 »g/ke¢

of sodium chloride on day 10 or 11 of gestation had an increased
incidence of dead Or resorbed young. Live young in . this study
had decreased body weights and an increased incidence of appendi-
cular malformations, such as ¢lubfoot and deviation of the

digits (Nishimuri and Miyamoto 1969).

In humansg, adverse effects of sodimm OcCur as a result
of ingestion of excCess amounts of this element. Acute effects
appear to oeccur only in neonates and young {nfants. Several
Studies suggest that permanent brain damage and sudden, unexpected
deaths of infantsg betwveen the 2ges of 2 weeks and 2 Years may
be due to hypernatremia. Sodium produces toxic effects and
can cause death in experimental animalg exposed to high econcen-
trations. por example, the oral LDSO value for NaCl in rats
is 3,000 ag/kg.

Clinical and epidemiological studies suggest that ingestion
of excess sodium Ray contribute to the development of age-related
increases in blood Pressure and hypertension in genetically
Susceptible persons. Studies with experimental animals suppor:
the contention that excess sodium ingestion is related to the
development of hypertension. 1t is estinated that at least
40 pezcent of the Population would benefit if consumption of
sidum were limited to 2,000 ag/day or less. The gsodium present
in drinking water contributes to the total daily intake of
this element. one survey, which sampled the vater supplies
used by about half of the U.S. pPopulation, reported sodium
ion concentrations ranging from 0.4 to 1,900 Rg/liter.

\

?oxi:itz Lo wildlife ana Domestic Animals

Although few studies docunenting effects are avajilable,
high concentrations of sodiun chloride probably have detrimental
effects on aquatic organisas and terrestrial plants. 1In lakes,
increased salinity will cause stratification and thereby delay
the spring turnover that oxygenates the lover levels of the

Sod{ium
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lake. 1In addition, salinity changes due to high sodium chloride
concentrations may adversely affect aquatic systems by changing
the osmotic pressure and by increasing the mobility of scme .
heavy metals such as mercury. 1In terrestrial systeams, high
scdium chloride concentrations caused by road deicing have
proved fatal to roadside vegetation, and the increased soil
salinity associated with irrigation has rendered cropland unus-

able.,

Regulations and Standards

Department of Transportation: Plammable solid; dangerous when
wet
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TETRACHLOROETHYLENE

Summar

Tetrachloroethylene (PCE, perchloroethylene) induced liver
tumors when administered orally to mice and was found to be
mutagenic using a microbial assay system. Reproduction toxicity
was observed in pregnant rats and mice exposed to high concentra-

tions. Animals exposed by inhalation to tetrachloroethylene
exhibited liver, kidney, and central nervous system damage,

CAS Number: 127-18-4
Chemical Pormula: c2c14

IUPAC Name: Tetrachlorcethene

Important Synonyms and Trade Names: Perchlorocethylene, PCE

Chemical and Physical Properties

Molecular Weight: 165.83 ‘

Boiling Point: 121°C

Melting Point: =22.7°C

specific Gravity: 1.63

Solubility in Water: 150 to 200 mg/liter at 20°C

Solubility in Organics: Soluble in alcohel, ether, and benzene
Log Octanol/Water Partition Coefficient: 2.88

Vapor Pressuzre: 14 mm Hg at 2o-c'

rranspor: and Pate

petrzachloroethylene (PCE) rapidly volatiziles into the
atmosphere where it reacts with hydroxyl radicals to produce
gCl, CO, CO, and carboxylic acid. This is probably the most
important e?anspo:t and fate process for tetrachloroethylene
in the environment. PCE will leach into the groundwater, espe~
cially in soils of low organic content. In soils with high
levels of organics, PCE adsorbs to these. materials and can

tetrachloroethylene
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be bicaccumulated to Some degree. However, it is unclear if

tetrachloroethylene bound to organie material can be degraded
by microorganisas or Bust be desorbed to be destroyed. There
is some evidence that higher organisms can metabolize PCE.

Health pffects
M

?et:acblo:opehylcnc vas found to pProduce liver cancer
in male and female nice when adninistered Oorally by Savage
(NCI 1977). Unpublished gavage studies in rats and mice per-
formed by the National Toxicology Program (NTP) showed hepato-
cellular carcinomas in mice and a slight, statistjcally insig-
nificant increase in 4 rare type of kidney tumor. NTP is
alse conducting an inhalation carcinogcnicity study. Elevategd
Rutagenic activity was found in Salmonella straing treated
with tetrachloroethylene. Delayed ossification of skull bones
and sternebrae were tgported in offspring of Pregnant mice
exposed to 2,000 mg/m” of tetrachloroethylene for 7 hours/day.
on days 6-15 of gestation. Increased fetal fesorptions were
observed after exposure of pregnant rats to ect:achlorogthylene.
Renal toxicity and hepatotoxicity have been noted following
chronic inhalation ¢ Posure of rats to tct:achlo:oethylenc
levels of 1,356 2g/B”. During the firse 2 weeks of a subchronic
inhalation s udy, exposure to concentzations of 1,622 Ppn
(10,867 »g/m”) of tct:achlozoethyllnc pProduced signs of central
nervous systenm depression, and cholinergic stimulation was
observed anong rabbits, monkeys, rats, and guinea pigs.

Toxicity to Wildlife and Domestic Animals

Te:rachlc:octhylcno is the most toxic of the chloroethylenes
tO aquatic organisnms but is only moderately toxie relative
to other types of compounds. The limited acute toxicity data
indicate that the LC.. value for saltwater and freshwater Species
are similar, around iB.ooo Hg/liter; the trout ws the most
sensitive (LC,.. = 4,800 Hg/liter). Chronic values vere B840
and 450 ug/liigt for freshsater and saltwater species, respec-
tively, and an aCute-chronic ratio of 19 vas calculated.

No information on the tozicity of tetrachloroethylene
to terrestrial wildlife or domestic animals wag available in
the literature reviewed,

\

lJ. Mennear, NTP Chenical Manager; personal communication, 1984.
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Regulations and Standards

Anbicﬁt‘ﬂato: Quality Criteria (USEPA) :

Aguatic Life

The available data. are not adequate for establishing criteri
However, EPA did report the lowest values known to be
toxic to aguatic organisms.

/ \

FPreshsater

Acute toxicity: 5,280 pg/liter
Chronic toxicity: 840 pg/liter

Saltwater

Acute toxicity: 10,200 pg/liter
Chronic toxicity: 450 pg/liter

Buman Eealth
Estimates of the carcinogenic risks associated with lifetime

exposure to various concentrations of tetrachloroethylene
in vater are:

Risk Concentration
10:2 . 8.0 pg/liter
10_7 0.8 pg/liter
10 0.08 pg/liter

CAG Unit Risk (USEPA): 5.1210"2 (mg/kg/day)”!

NIOSE Recommended Standards (air): 335% ng/ng TWA
€70 mag/m” lS5-min Ceiling Level

OSBA Standards (ait): 670 ng/n3
1,340 ug/n3 Ceiling Level
2,010 ag/m” for S min every 3 bz, Peak Leve)
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TOLUENE

. Summary

Toluene has been shown to be embryotoxic in exXperimenta)
animals, and the incidence of cles: Palate increased jip the
offspring of dosed mice. Chronic inhalation eéxposure to high
levels of toluene caused cerebellar degeneration and an irreversing
encephalopathy in animals. 1p humans, acute exposure depressed
the central nervous system and caused narcosis,

CAS Number: 108-88-3

Chemical Pormuyla: c585c33

IUPAC Name: Methylbenzene

Important Synonyms and Trade Nanmes: Toluol, Phenylmethane

Chemical and Physical P:ogert;es

Molecular Weight: 92,13

Boiling Point: 110.6°C

Melting Point: -95C

Specitic Gravity: 0.8669 at 20°C

Solubility in Water: 534.8 mg/liter

Solubility in Ozganics: Soluble in dcetone, ligroin, and carbon
disulfide; miscible vith alcohol,
ether, benzene, chloroform, glacial
acetic acid, and other organic solvents

.Log Octanocl/Water Partition Coefficient: 2.69

Vapor Pressure: 28.7 mm Bg at 25¢C

Vapor Density: 3.14

Plash Point: 4.4°C

Toluene
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Transport and Pate

Volatilization appears to be the major route of removal
of toluene from aquatic environments, and atmospheric reacsic
of toluene probably subordinate all other fate processes (US:
1979). Photooxidation is the primary atmospheric fate proce:
for toluene, and benzaldehyde is reported to be the principal
organic product. Subsequent precipitation or dry deposition
can deposit toluene and its oxidation products into aquatic
and terrestrial systems. Direct photolytic cleavage of tolue
is energetically improbable in the troposphere, and oxidation
and hydrolysis are probably not important as agquatic fates.

The log octanol/water partition coefficient of toluene
indicates that sorption processes B3y be significant. Howeve
no specific environmental sorption studies are available, and
the extent to which adsorption by sedinentary and suspended
crganic material may interfere with volatilization is unknown
Bioaccumulation is probably not an important envizonmental
fate process. Although toluene is known to be degraded by
microorganisms and can be detoxified and excreted by mammals,
the available data. do not allow estimation of the relative
importance of biodegradation/biotransformation processes.
Almost all toluene discharged to the environament by industry
is in the form of atmospheric emissions.

Health Effects

There is no conclusive evidence that toluene is carcino-
genic or mutagenic in animals or humans (USEPA 1980). The
National Toxicological Program is currently conducting an in-
halation carcinogenicity bicassay in rats and mice.

Oral administration of toluene at doses as low as 260 mg/
produced a significant increase in embryenic lethality in mice
(USEPA 1980). Decreased fetal weight was observed at doses
as lov as 434 mg/kg, and an increased incidence of cleft palat
was seen at dosas as low as 867 ag/kg. However, other resears
have reported that toluene is embryotozic but not teratogenic
in laboratory animals. There aze no accounts of a tezatogenic
effect in humans after exposure to toluene.

Acute exposure to toluene at concentrations of 375-1,500 1
produces central nervous system depression and narcosis in
humans (ACGIE 1980). However, even exposure to guantities
sufficient to produce unconsciousness fail to produce residual
organ damage. The rat oral LD valus and inhalation LCB i
value aze 5,000 mg/kg and 15.058 mg/a”, respectively. C 9on§c
inhalation exposure to toluene at relatively high concentratior
produces cerebellar degeneration and an irreversible encephalo;
in mammals.

Toluene
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Toluene in sufficient amounts appears to have the poten-
tial to alter significantly the metabolism and resulting bio-
activity of certain chemicals. por example, coadministration
of toluene along with benzene or Styrene has been ghown to
Suppress the metabolism of benzene or styrene in rats.

Toxicity to Wildlife and Domestic Animals
‘“—M

Of five freshwater Species tested with toluene, the clado-
ceran Daochnia magna was most resistant to any acute effects
(USEPA 1980). fThe BC and L values for all five species
range from 12,700 to §93.000 uéplitcz. No chronic tests are
available for freshwater species. The two freshwater algal
species tested are relatively insensitive to toluene with.Ecso
values of 245,000 Hg/liter or greater being reported. For
Saltwater species, zcs and LC., values fange from 3,700 Hg/liter
for the bay shrimp to 2,050 ngfiitez for the Pacific oyster,

The chronic value in an embryo~larval tes: for the sheepshead
minnow is reported to be between 3,200 ang 7,700 pg/liter,
and the acute-chronic ratio is between 55 and 97. In several
saltwater algal species and kelp, effects oCcur at toluene
concentrations from 8,000 to more than 433,000 Hg/liter,

Regulations and Standards

Ambient Water Quality Criteria (USEPA) :

Aguatic Life

The available data are not adegquate for establishing cri-
teria. However, EBPA did report the lowest concentrations
©f toluene known to be toxic in aquatic organisms.

Preshvater

Acute toxicity: 17,500 Hg/liter
Ch:onic-toxicity: No available dasa

Saltwater

 Acute toxicity: 6,300 Hg/liter
Chronic toxicity: 5,000 Hg/liter

Human Health .
Criterion: 14.3 ng/liter

NIOSE Recommended Standards: 375 ng/ug ™A
560 ag/m” ST=L

Toluene
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OSHA Standaczds: 750 ng/n3 3TWA
1,120 ag/n”° Ceiling Level
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1,1,1-TRICRLOROETHANE

Summar »
Prelininary results suggest that 1,1,1-trichlorcethane

(1,1,1-TCA) induces liver tumors in female mice. It was shown

to be mutagenic using the Ames assay, and it causes transforma-

tion in cultured rat embryo cells. Inhalation exposure to

high concentrations of 1,1,1-TCa depressed the central nervous

system; affected cardiovascular function; and damaged the lungs,

liver, and kidneys in animals and humans. 1Irritation of the

skin and mucous membranes has also been associated with human

exposure to 1,1,l-trichloroethane.
. 3

CAS Number: 71-55-§

Chemical Pormula: ca3cc13

IUPAC Name: 1,1,1-Trichloroethane

Important Synonyms and Trade Names: Methyl chloroform, chloro-
th.n. '} 1 01 pl‘m

Chenical and Physical Properties

Molecular Weight: 133.4

Boiling Point: 74.1°

Melting Point: -30.4°

Specific Gravity: 1.34 at 20°C (liquid)

Solubility in Water: 480-4,400 mg/liter at 20°C (several divergent
values were reported in the literature)

SQIubility in Organics: Soluble in acetone, benzene, carbon
tetrachloride, methanol, ether, alcoheol,
and chlorinated solvents

Log Octanol/Water Partition Coefficient: 2.17

Vapor Pressure: 123 mm Hg at 20°C

Vapor Density: 4.63

1,1,1=Trichlozocethane
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Transport and Pate

1,1,1-Trichlorcethane (1,1,1-TCA) disperses from surface
vater primarily by volatilization. Several studies have indic-
ated that 1,1,l-trichloroethane may be adsorbed onto organic
materials in the sediment, but this is probably not an important
route of elimination from surface water. 1,1,1-Trichlorocethane
can be transported in the groundwater, but the speed of transport
depends on the composition of the soil.

’;fhotooxidaticn by reaction with hydroxyl radicals in the
ataosphere is probably the principal fate process for this
Chenical.

Eealth Bffects

1,1,1-Trichlorocethane was retested for carcinogenicity
because in a previous study by NCI (1977), early lethality
precluded assessment of carcinogenicity. Preliainary results
indicate that 1,1,1-TCA increased the incidence of combined
hepatocellular carcinomas and adenomas in female mice when
administered by gavage (NTP 1984). There is evidence that
l,1,1-trichloroethane is mutagenic in Salaocnella typhimurium
and causes transformation in cultured rat e= £yo cells (USEPA
1980). These data suggest that the chemical may be carcinogenic.

Other toxic effects of 1,1,1-TCA are seen .only at concen-

. trations well above those likely in an open environment. The

most notable toxic effects of 1,1,l-trichlorcethane in hunans
and animals are central nervous systea depression, including
anesthesia at very high concentrations and impairment of coordi-
nation, equilibrium, and judgment at lower concentrations (350
Prm and above); cardiovascular effects, including premature
ventricular contractions, decreased blood pressure, and sensiti-
zation to epinephrine-induced arrhythmia; and adverse effects
on the lungs, liver, and kidneys. Irritation of the skin and
Rucous aembranes resulting from exposure to 1,1,1l-tzichloro-
ethane has also been reported. The oral LD value of 1,1,1-
trichloroethane in rats is about 11,000 ng/ia.

Toxicity to Wildlife and Domestic Animals

The acute tozicity of 1,1,1-trichloroethane to aquatic
species is rather low, with the LC g Soncentration for the
most sensitive species tested bein§ 52.8 mg/l. No chronic
toxicity studies have been done on 1,1,1-tzichloroethane, but
acute-chronic ratios for the other chlorinated ethanes ranged
from 2.8 to 8.7. 1,1,l1-Tricholorcethane was only slighty bioc-
accumulated with a steady-state bioconcentration factor of
nine and an elimination half-life of two days.

1,1,1-Tzichlorocethane
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it

No information on the toxicity of 1l,l,l-trichloroethane
to terrestrial wildlife or domestic animals was available in
the literature reviewed,

Regulations and Standards
Anbient Water Quality Criteria (USEPA):

Aguatic Life

The available data are not adequate for establishing crite
However, EPA did report, the lowest values of the two
trichloroethanes (1,1,1 and 1,1,2) known to be toxic in
aquatic organisms.

Preshwater

Acute toxicity: 18 mg/liter
Chronic toxicity: 8.4 mg/liter

Saltwater

Acute toxicity: 31.2 mg/liter
Chronic toxicity: No available data

Human Health
Criterion: 18.4 mg/liter

NIOSH Recommended Standard: 350 ppm (1,910 ng/n3)/15 min Ceili:
. Level

OSHA Standard: 350 ppm (1,910 mg/m>) TWA
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TRICELORCETHYLENE

Summar _

wrichloroethylene (TCE) induced hepatocellular carcinomas
in mice and was mutagenic when tested using several microbial
assay systems. Chronic inhalation exposure to high concentra-

tions caused liver, kidney, and neural damage and dermatological
reactions in animals.

CAS Number: 79-01=-6
Chemical Pormula: c23c13
IUPAC Name: Trichloroethene

Important Srnonyms and Trade Names: Trichloroethene, TCE,
. and ethylene trichloride

Chemical and Physical Properties
Molecular Weight: 131.5

Boiling Point: 87°C

Melting Point: =73°C

Specific Gravity: 1.4642 at 20°C
Solubility in Water: 1,000 mg/litec

Solubility in Organics: Soluble in alcohol, ether, acetone,
and chlorofora

Log Octanol/Water Partition Coefficient: 2.29
Vapor Pressuze: 60 ma BHg at 20°C

Vapor Density: 4.53

Transport and Pate .

rrichloroethylene (TCE) rapidly volatilizes into the atmos-
phere where it reacts with nydroxyl radicals to produce hydro-
chloric acid, carbon monoxide, carbon dioxide, and carboxylic
acid. This is probably the most important tzansport and fate
process for trichlorocethylene in suzface water and in the upper

Trichloroethylene
Page 1
October 1985
cww

- Preceding page blank 541



layer of soil. TCE adsorbs to ©fganic materials and can be
bicaccumulated to some degree. However, it is unclear whether
trichloroethylene bound to organic material can be degraded

by microorganisms or must be desorbed to be destroyed. There
is some evidence that higher organisms can aetabolize TCE.
Trichloroethylene leaches into the groundwater fairly readily,
and it is a common contaminant ©f groundwater around hazardous

vaste sites.

Health Bffects

Trichlorzroethylene is carcinogenic to mice after oral admin-
istration, producing hepatocellular carcinomas (NCI 1976, NTP
1982). It was found to be Butagenic using several microbial
assay systenms, Trichloroethylene does not appear to cause
reproductive toxicity or teratogenicity. TCE has been Shown
to cause renal toxicity, hepatotoxzicity, neurotoxicity, and
dermatological reactions in aninals following chronie exXposure to
levels greater than 2,000 ag/m” for 6 months. Tzichloroethylene
has low acute toxicity; the acute oral LDSO value in several
species ranged from 6,000 to 7,000 mg/kg.

Toxicity to Wildlife and Domestic Animals

There was only limited data on the toxicity of trichlore-
ethylene to aquatic organisms. The acute toxicity to freshwater
Species was similar in the three species tested, with LC
values of about 50 mg/liter. No LCey Values were availaéie
for saltwater species. However, a 283. of 2 mag/liter caused
erratic swimming and loss of equilibrium in the grass shrimp.

No chrzonic toxicity tests were zeported.

No information on the toxicity of trichloroethylene :o
domestic animals or terzestzial wildlife was available in the
litsrature reviewed.

Regulations and Standa;g;

Ambient Water Quality Criteria (USEPA) :

Agquatic Toxicite

The available data. are not adequate for establishing criteria.
Bowever, EPA did report the lowest values known to be
toxic in aquatic organisas.

Freshmter

Acute toxicity: 45 ag/liter
Chzonic toxicity: No available data

Trichlozoethylene
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Saltwvater

Acute toxicity: 2 ng/liter
Chronic toxicity: No available data

Human Health
Estinates of the carcinogenic risks asgociated with lifetin

éxposure to various concentrations of trichloroethylene
in water are:

Risk . Concentration
1003 27 ug/liter
10 . 2.7 ug/liter
10 : 0.27 pg/licer

CAG Unit Risk (USEPA): 1.121072 (mg/kg/day)-!

NIOSH Recommended Standards (air): 540 ng/ag TWA
760 »g/m° 10-min Ceiling Leve

OSHA Standards (air): 540 ng/n3 TVA
1,075 ng/n3/15—nin Ceiling Level
1,620 »g/m° for $ ain every 3 he, .
Peak Concentration
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VINYL CRLORIDE

Suuaa:z

Vinyl chloride is a human carcinogen that causes angiogar-
comas of the liver and tumors of the brain, lung, and heaolympho-
poletic systea. There is suggestive evidence that vinyl chloride
has teratogenic and reproductive effects in both humansg and
animals. Chrenic human exposure to vinyl chloride is agsociated
with' ‘multiple systemic disorders, including a sclerotice syndrome,
8Cro-osteolysis, and liver damage. Acute human exposure to

high concentrations can cause narcosis, respiratory tract irrita-
tion, bronchitis, and menory disturbances. Chronic exposure
bydlninals can result in lesions of the liver, kidneys, Spleen,
and lungs. ' ’ ’

CAS Number: 75-01-4
Chezical Pormula: CEZCHCI
ITPAC Nanme: Chloroethene

Important Synonyms and Trade Ranes: Chloroethylene, VC, mono-
chloroethylene

Chemical and Physical Properties

Molecular Weight: 62.8

Boiling Point: =13,37e¢

Melting Point: -153.8¢¢c

Specific Gravitys 0.9106 at 20°C
8010b111t§ in Water: 1,100 Rg/liter at 25°¢

Solubility in Organies: Soluble in aleohol ether and carbon
tetrachloride

Log Octanol/Water Partitinn Coefficient: 1.{ (estimated)
Vapor Pressure: 2,660 mm Bg at 25°C

Vapor Density: 2.18

Plash Point: -77.8°¢c

Vinyl chloride
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Transport and Pate

volatiliszation from aquatic and serrestrial systeas is
the most i{mportant transport process gor distribution of vinyl
-ehloride throughout the envizonment. Half-lives in aquatic
‘systeas range from several minutes to a fev hours, depending
on temperature, water turbulence, and mixing efficlency. Photo-
oxidition in the troposphere is the dominant environmental
fate of vinyl chleride. vinyl chloride reacts capidly with
hydroxyl radicals, forming hydrogen chloride or formyl chloride.
rorayl chloride, if tormed, rapidly decomposes toO yield carbon
aonoxide and hydrogen chloride. Vinyl chloride in the atmosphere
is expected to be destroyed within one or two days of its release.
The hydrogen chloride forned is reported to be removed from
the troposphere during precipitation.

Photolysis does not appear to be an important fate process
~ in agquatic systems. Purthermore, photooxidation destroys vinyl
chloride before it can reach the stratosphere, vhere direct photo=-
lysis could occur. Based on available information, hydrolysis,
sorption, bicaccumulation, and biodegradation do not appear .to.
be important environaental fate processes.

Health Bffects

IARC considers vinyl chloride to be a Category I human
carcinogen, causing angiocsarcomas of the liver and tumors of
the brain, lung, and heaolynphopoietic systea in humans. Vinyl
chloride is carcinogenic in mice, rats, and hamsters; it produces
sumors at several sites, including angiosarcomas of the liver,
after oral or inhalation exposure. vinyl chloride, both as
a vapor and in solution, is mutagenic in several biological
assay systeas. In addition, chromoscae aberrations including
fragments, dicentics and rings, breaks, and gaps have been
found in workers occupationally exposed to vinyl chlorzide.
The evidence on its teratogenic and reproductive effects is
equivocal. Minor skeletal abnormalities and increased fetal
death rates have been observed in the offspring of experimental
animals ezposed by inhalation to vinyl chlozride. 1In humans,
a significant increase in fetal deaths was seen in women whose
husbands were exposed to viayl chloride. Also, an excCess number
of centzal nervous system disorders and deformities of the
upper alimentary tract, genital organs, and feet were observed
in stillbozn and live children born in cities with vinyl chloride
facilities. However, further research is necessary before
the 1ink between vinyl chloride and these observed effects
can be positively established. .

Acute occupational exposure to high concentrations of
vinyl chloride can produce symptoas of narzcosis in humans.
Respiratory tract l::itation._btcnchigis. headache, irrita-

vinyl chlozide
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OCCui . WHEONIC eXPosSUre tO Vvinyl chloride is asscciated with
multiple systeaic disorders, including a sclerotic syndrome,
acro-osteolysis, threabocytopenia, and liver damage, consisg:-
ing of damage to parenchymal Cells, fibrosis of the liver cap-
sule, periportal fibrosis associated with hepatomegaly, and
splencmegaly. Concentrations encountered by workers in indus-
tries using or producing vinyl chloride are teportedly quite
variable and may range from less than the linit of detection
to several grams per cubic meter.

Acute inhalation exposure of experinental animals to high
concentrations of vinyl chloride can result in nagco:is and
death. The 2-hour LC value for rats is 390 g/m”. Chrenic
exposure of cxpt:inenégl animals can result in growth disturbances
and histopathological and histochemical lesions in the liver,
kidneys, spleen, and lungs.

Toxicity to Wildlife and Demestic Animals

No information is available concerning the toxicity of
vinyl chloride to domestic animals or wildlife.

Regulation and Standards

Anbient Water Quality Criteria (US;?A):
Aguatic Life ;
The available data are not adequate for establishing criteria.
Buman Health
Estimates of the carcinogenic risks associated with lifetine

exposure to various concentrations of vinyl chleride in
water are:

Risk Concentration

10:2 20 pg/liter

10_, 2.0 pg/liter

10 - 0.2 pg/liter
CAG Unit Risk (USEPA): 1.75x10°% (mg/kg/day)~!
OSEA Standards: 26 ng/n3 TWA

13 mg/m>/15 ain Ceiling Level ,
ACGIE Threshold Limit Value: Euman carcinogen 10 lg/n3

Vinyl chloride
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XYLENES

Summact

xylene has peen shown £O be fetotoxic {n zats and aice.
In humans, exposure %O nigh concentrations of xylene adversely
affects the centzal negvous systes and irczitates the Bucous
aembranes.

Backg:cund information
gylene has three isomers, o-, ®=, and p-xylene. These
three goncrally nave similasc chemical and piological character-
istics and cherefore will be adiscussed gogether.
cAs Number: Mized: 1330-20-7
a-Xylene: 108-38-3
o-Xylene: 95-47-6
p-Xylene: 106-42-3
chemical pormulad csa‘(cs3)2
IUPAC Name: Dincthylbcnzone
1mportant Syncnyﬁs and Trade Nazes:

Mixzed xylene: Dincthylbcnzcnc. zylol

a-Xylene: 1,3-D jmethylbenzene, a-zylol
o-Xylene: 1.2-Dino:hylb¢nztnc. e-xylol
p-Xylene: l.t-Disotbylbcnzonc. p-xylol

chemical and ?hgsictl ?:ggc:tios
Moleculag Weight: 106.17

poiling Point: Mized: 137-140°C
a-Xylene: 139°C
o-Xylene: 144°C
p-Xylene: 138°C

Melting point: nJiylcnc: -48°C
o-Xylene: «25°C
p-Xylene: 13°C

specific Gravity: 0.86
golubility {n Waterl: 160 mg/lites at 25°C

Xylenes
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Sclubili:y in Ozganicg; Soluble in alcohcl, ether, ang Othear
Qfganic Solventy ‘

Log OctanQI/Wate: Partition Coefficient, 3
Vapor Pressure; 10 am Eg.at 25e¢

Vapor Dcn:ity: 3.7

Flash Poine: 25°e¢ (closed Cup)

Trantgort and Pase

transpors and fate Ptocesses for Xylene in the UPPer laye:r
of 301l ang in aquatie environments, Produces of the hydroxyla-
tion Teaction include Carbon dioxide, pe:oxyacotylnit:ate (?AN),

4nd creso], Xylene bing Sediment § to Ofganics
2 soilsg Undergoes aicrobial dng:adation Bi ¢gradatigp
3 probably the mog: inm ortant £a Pfocegs in th go0ils and

Healsy Effects
\

The Nationa}l rcxiealogy Progranm (NTP) ig testing Xylene
for carcinogeaiciey by ldninistc:ing it Orally to fats ang
Rice, Although the resyles have note bton finalized. it does
ROt appear o be Carcinogenie in rasg, Resuleg Bave nos been
feported fop aice. Xylene was ot found ep be Rutagenic jn
a ba::c:y of Short-tern assays, Xylene isg not teratogenie

o

POsSsible pp attzibyte these effocts 0lely o Zylene ag Other

20lvents yere Present. ohe ora D¢y value of Tylene in 3¢,
g.

roxicitz Lo Wildiig, And Domestie Animals
Xylene adve:scly affected adult troye at ccncont:a:ions

as low ag 3.6':3/11:0: in a Sontinuous f£low Systea and trout
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fry avoided xylene at concentrations greater than 0.1 mg/liter,
The LC., value in adult trout was detecrmined to be 13.% Bg/licer,
Lcs vifucs for other freshwater figh vere around 30 mg/liter

in 3 static system, which Probably underestimated toxicity,

Only a few studies have been done on the toxicity of xylene

to saltwater species. These i{ndicated that the a- and O=xylene
isoners probably have similar toxicities and are probably less
toxic than p-xylene, and that saltwater species are generally
more susceptible than freshwater species to the detrimental
effects of xylene (Lc5 = 10 ag/liter for m- and o=xylene and
LCeq = 2 Bg/liter for S—xylenc). However, it ghould be stressed
:h§€ these generalizations are based on linited da:za.

No information on the toxicity of xylenes to terrestrial
wildlife and domestic animals e available in the literature
reviewed. However, because of the low acute toxicity of xylenes
it is unlikely that they would be toxic to wild or domestic
birds and mammals.

Regqulations and Standards

NIOSHE Recommended Standards (air): 435 ng/ng TWA
870 mg/m” 10-min Ceiling Level

OSHA Standard (air): 435 mg/m3 T
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