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EXECUTIVE SUMMARY 

The following report is a detailed summary and interpretation of a large 

volume of chemical analytical data developed from environmental monitoring 

programs at the Industrial Environmental Systems, Inc. (IESI) and Northeast 

Solite Corporation (NES) facilities in Saugerties, New York. Monitoring 

resul ts from April, 19 84 to March, 1 9 85 are presented 1n an integrated manner 

to acquaint the reader with the complexities of chemical interpretations of 

low-level, mul ti-component, contamination problems encountered in this study. 

It is the purpose of this executive summary to present a synopsis of the 

overall monitoring program and to focus the direction of remediation of any 

existing or future problems. 

There are three main areas of interest where on-site groundwater has been 

subjected to organic monitoring: the IESI tank farm facility, the bedrock 

face seepage and the NES active stockpile area. Several cone lusions can be 

drawn from the monitoring progrAm which apply to the overall scope of this 

project: 

1) Organic chemical s in the groundwaters of IESI/NES do not pose a 

health threat to workers on-site or residential homes in the 

vicinity of the plant. All currently considered problem areas are 

confined within IESI/NES boundaries. 

2 )  Present aqueous, identifiable, organic concentrations are a t  l ow 

levels and except for well BR-4 (which shows a consistent level of 

total extractable hydrocarbons) and wells DFT-1, -2 , -6, -9 and -10 

(which show detectable levels of purgeable organics requiring 

monitoring) , no other groundwater monitoring well has shown any 

consistent pattern of organics detection, 

3) For non-consent order wells, less expensive gas chromatography 

laboratory methods have replaced those methods requiring expensive 

DUNN GEOSCIENCE CORPORATION 
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mass spectroscopic techniques . The information gathered from the 

two methods is comparable; the change yields an expected 1985 

savings of $13,000 compared to 19 84 monitoring costs. 

4) Results show that April, 19 84 organi.c levels i.n all sites (where 

they have been detected at least once) were significantly higher 

than any other time to date. This is likely a seasonal spring 

flush, but may also represent random leaching from an isolated, 

contaminated area. An out-of-sequence round of sampling (based on 

the proposed 19 85 monitoring schedule) during late April, 19 85 1s 

recommended to obtain the data necessary to resolve this matter . 

5) 

6) 

At all groundwater areas in this investigation, it has been our 

goal to define the problem and its extent and then to refine the 

plan of monitoring b y  eliminating "clean" wells. As a result, the 

number of required well samples and cost of laboratory analyses 

have been constantly decreasing without any reduction i n  monitoring 

quality. 

The water quality of the bedrock face seepage has improved 

significantly, and levels of organic contaminants have dropped 

considerably during the past year of monitoring. This is expected 

to have a favorable impact on the down gradient groundwater 

quality, as well as signal a trend toward reduction of the source 

of the hydrocarbons. 

A brief discussion of the three areas of interest follows: 

IESI TANK FARM 

Of the three wells, UFT-IA, DFT-1, and DFT-2, UFT-lA and DFT-2 seldom yield 

sufficient water for a complete analysis. However, when water has been 

available, DFT-2 showed elevated levels of several parameters while DFT-1 

exhibited much lower and fewer compounds than were observed at DFT-2. The 

high levels of organics observed in DFT-2 are puzzling, since this well was 

installed in an excavation pit (#DGCS-83-1) and backfilled with clean crushed 

DUNN GEOSCIENCE CORPORATION 
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shale. In a December 1, 1983 Dunn Geoscience Corporation (DGCJ report 

entitled "Fue 1 Tank Storage Area: Monitoring Well Installations and 

Groundwater Quality Analysis", the test pit log reported 6 feet of sand and 

gravel fill over 3 l/2 feet of clayey silt with a little fine sand. A slight 

to moderate odor was detected at the 6 foot interface and very slight seepage 

at the northwest corner of the trench was noted, but the area was dry the 

following day. Any fill or soil in this trench which may have contained 

localized concentrated areas of organics would have been removed upon 

excavation. The organics must be from outside the trench area and they 

migrated to the well either as seepage in the unsaturated zone or b y  transport 

in the groundwater. 

NES ACTIVE STOCKPILE AREA 

Only eight of the fourteen wells originally installed to study this area of 

groundwater are required for the next phase of monitoring. Analytical results 

for four bedrock wells (BR-1, -2, -3 and -4) and four shallow overburden wells 

(DFT-6, -7 , -9 and -10) indicate a necessity for continued monitoring, either 

because of the April, 1984 overall eleva ted hydrocarbon scans or because of 

volatile compounds detected repeatedly. In no well does the sum of the 

identified purgeable organics exceed the guideline 100 ppb maximum limit 

adopted by the New York State Department of Health, Bureau of Toxic Substance 

Assessment. However, 1,1,1-trichloroethane has been observed on two 

occassions in well DFT-6 in excess of the 50 ppb limit adopted by NYSDOH for 

individual compounds. 

BEDROCK FACE SEEPAGE 

Since early in 1984, the observed level of total purgeable organics has 

dropped from over 4000 ppb to less than 20 ppb during the summer, fall and 

early winter of 1984. Late winter of 1984 and early 1985 showed a slight 

rise, but no totals exceeded 70 ppb at any one sampling event. Further 

monitoring will tell whether this pattern is seasonal, random, or absolute 

(i.e., the seep is actually becoming cleaner.) The granular activated carbon 

(GAC) treatment system has been successful in removing the low levels of 

organic chemicals from the bedrock face seep water. However, the cost 
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effectiveness of this system 1s dependent on the expected future use of the 

water. If the water 1s only to be sent to a certified waste treat:nent 

facility (i.e. DuPont) as is presently being done, and if cost of this 

treatment is based on a higher level of dissolved organic carbon content and 

not on the low-level purgeables of our concern, then GAC on-site treatment may 

be unnecessary. However, if the seep water is to be used for any other 

off-site or on-site purposes, then continued treatment may be justified. At 

this time it is felt that the GAC program should continue. 

The bedrock face seepage flow 1s made up of infiltrating precipitation and 

local. groundwater flow. The IESI facility above the seep area was paved in 

November, 1984 to reduce the surface infiltration of precipitation. Rainfall 

data and seep flow data are presented in the report. There appears to be 

little correlation between local precipitation and immediate seep flow 

response since the site was paved. 

Paving the IESI facility was a major step 1n reducing the immediate, high 

volume seep flow response to precipitation. The bedrock face seepage 

collection system and granular activated carbon (GAG) treatment are sufficient 

to contain the contaminated seepage while the local (IESI) low-yielding 

aquifer is receiving less recharge to reduce leaching and contaminant 

transport. 

GENERAL CONSIDERATIONS 

The presence of low level priority pollutants in the groundwater is generally 

sporadic and inconsistent. There is no indication that contamination 1s 

widespread on the site or that it extends off-site. Past practices at the 

IESI facility have contributed to soil and groundwater quality contravention; 

this has been observed during excavations and groundwater monitoring. Recent 

reconstruction of containment systems, tankage and piping at the IESI facility 

1nsure that any future spills or leaks will be detected early, will be 

contained and will provide no danger to the environment. However, the 

remaining organic contamination still present in the ground is dispersed 

through a permeable fill of sand and gravel overlying clayey silt and 

fractured bedrock. As stated in DGC's May 15, 1984 report, water from 
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precipitation that infiltrates through the fill collects 1n bedrock 

depressions or troughs. this water then moves through the upper fractured and 

jointed bedrock to the seepage face tn a way that is controll ed by the bedrock 

surface and bedrock discontinuities such as joints, fractures and bedding 

pl anes. Seepage from the bedrock face Ls from vertical fractures and an 

incl ined bedding plane 

bedrock/fill interface. 

that intercepts water moving at or near the 

The extensive test pit excavations and soil boring/monitoring wel l  

installations at IESI have not uncovered underground reservoirs or other 

concentrated sources of organic chemicals. Further exploration of this nature 

is not recommended. 

In view of present soil and water characteristics, the changing nature of the 

seep quality and the intended return to use of l iquid burnable materials (LBM, 

1. e. , solvents), we recommend continued groundwater monitoring. The sampl ing 

and anal ysis protocol s  should be reviewed and adjusted periodicall y  to avoid 

unnecessary costs. 

The major recommendations of this study are summarized below: 

1) 

2 )  

Continued groundwater monitoring for bedrock well s  BR-1-BR-4 and 

shallow overburden wel l s  DFT-1, - 2 , -6, -7, -9 and -10. 

Continuation of the granul ar activated carbon bedrock face seepage 

treatment. 

3) Continued monitoring of the bedrock face seepage for Arocl ors. 

4) Flow monitoring of the bedrock face seepage with a continuous 

recorder. 

5) Determination of GAC efficiency for extractable organics treatment 

by appropriate chemical analyses . 
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1.0 INTRODUCTrON 

2.0 

This report presents the results of the most recent phase of 

investigation and monitoring at and in the vicinity of the Industrial. 

Environmental Systems, Inc. (IESI) facility in Saugerties, New York. 

This report is preceeded by a Dunn Geoscience Corporation (DGCJ report 

entitled Tank Farm - Monitoring Well Installation and Groundwater Quality 

Analysis dated May 15, 1984. The information presented herein has been 

developed since that report submittal. 

PURPOSE 

The purpose of this report 1s to present documentation regarding the 

results and interpretation of groundwater sampling and laboratory 

analysis. Recommendations are provided for the next phase of work. 

3.0 PERSONNEL 

This report was prepared by 

Fahrenkopf, Staff Chemist and 

Sander Bonvell, Senior Chemist and Ed 

reviewed by James P. Behan, Jr., P.E., 

Senior Engineer and Project Manager, by William J. Hall, Vice President 

and by George M. Banino, Project Advisor. 

The following subcontractor laboratories were used: 

EA Engineering, Science and Technology, rnc. 

Sparks, Maryland 

Environmental Testing and Certification 

Edison, New Jersey 

Bender Hygienic Laboratory 

Albany, New York 
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-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

• 

-

-7-

Energy Resources Company, Inc. 

Cambridge, Massachusetts 

Adirondack Environmental Services, Inc. 

Rensselaer, New York 

C. T. Male Associates 

Latham, New York 

4.0 PROJECT SCOPE 

4.1 Sampling and Analytical Protocols 

Five rounds of groundwater sampling and analysis have been 

performed s1nce the May 15, 1984 report was presented: April 

11-12, 1984; June 13, 1984; August 16, 1984; November 16, 1984; and 

February 28, 1985. This report details the results of the first 

four rounds. Complete laboratory results are pending for the 

February round. 

On August 7, 1984 verbal agreement was reached with Maureen Hogan 

of the New York State Department of Environmental Conservation 

(NYSDEC), Bureau of Hazardous Site Control, to adopt a modified 

protocol at the IESI sites. This included eliminating metals and 

wet chemistry analyses from the three IESI monitoring wells and the 

bedrock face seepage, adding acid extractable (EPA Method 625) 

organic analysis to wells DFT-1 and DFT-2 1n lieu of the 

hydrocarbon scan and adding acid/base-neutral extractable (EPA 

Method 625) analyses to the bedrock face seepage, also in 1 ieu of 

the hydrocarbon scan as we have been performing under the NYSDEC 

consent order. The analysis for purgeable organics by GC/MS (EPA 

Method 624) was maintained for all IESI sites and the hydrocarbon 

scan was kept for all monitoring wells at the Northeast Solite 

Corporation (NES) stockpile ("Western") area. The colorimetric 

phenols analysis (EPA Method 420 .l) was a1 so maintained for the 

on-site IESI wells and the bedrock face seepage. 
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Re sults of the April, 1984 round of sampling/analysis we re 

submitte d 1n a DGC lette r report of May 21, 1984. Pe rtinent data 

from that report are repe ated here in. Tables 1 and 2.1 list the 

laboratory results of the inorganic and wet chemistry analyse s for 

the April round. Table 2.2 is a summary of bedrock seepage data 

for cyanide, sulfide , pH and ignitability. 

Results of the June, 1984 round of sampling analysis we re submitted 

in a DGC letter report of July 10, 1984. Pertinent data from that 

report are repe ated herein; Table 3 lists the laboratory results of 

the inorganic and wet chemistry parameters for this round. 

Table 4 lists the parameters sought 1n the analysis of purgeable 

hydrocarbons (EPA Method 624) by gas chromatography/mass 

spectroscopy. These analyses during April and June, 1984, were 

performed by EA Engineering, Science and Technology, I nc. (EA) ; 

those analyzed during August and Nove mbe r, 1984, were performed by 

Environmental Testing and Certification (ETC) . Method dete ction 

limits are given for both laboratories. 

Table 5 lists the results of the hydrocarbon scans by gas 

chromatography/mass spectroscopy (GC/MS) following methylene 

chloride extraction. 

Table 6 lists the results of the analyses for acid extractable 

compounds by EPA Method 625, gas chromatography/mass spectroscopy, 

for DFT-1 and the bedrock face seepage . 

Table 7 lists the analytical re sults of base-neutral e xtractable 

compounds (EPA Method 625, gas chromatography/mass spectroscopy) 

for the bedrock face seepage . 

Tables 8-11 reflect summaries of purgeable hydrocarbons found at 

any level gre ate r than "not dete cted". 
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Table 12 lists the phenolic compounds tentatively identified by a 

mass spectral library search of the seep for the sampling periods, 

April, August, and November. Mass spect ial spectra are presented 

in Appendix A. 

Table 13 1s an updated chart on the analysis of the seep for 

purgeable organics (EPA Methods 601 and 602 or 503) . 

Table 14 is a summary of purge able hydrocarbons identified and 

Quantified in the seep by GC/MS. 

Table 15 1s a list of tentatively identified compounds by a mass 

spectral library search of the seep before and after treatment. 

Tables 16 and 17 present local precipitation data . 

Seep Treatment - Granular Activated Carbon 

A preliminary report on the efficiency of the granular activated 

carbon (GAC) treatment of the bedrock face seepage was submitted to 

NES in a DGC letter report dated February 5, 1985. This report 

dealt with gas chromatographic monitoring of seep water and its 

effluent following carbon treatment. Pertinent in format ion from 

that report and supporting GC/MS data are submitted herein. The 

F ebruary 5th report is included in Appendix B. 

5.0 Analytical Results and Interpretation 

5.1 IESI Groundwater Monitoring 

5 .1.1 Inorganic/Wet Chemistry Analysis 

Groundwater monitoring at the IESI facility consists of one 

upgradient well, UFT-l A, and two downgradient wells, DFT-1 

and DFT-2. Monitoring "downgradient" of the IESI facility 

consists of four bedrock wells, BR-1-BR-4 and six 

DUNN GEOSCIENCE CORPORATION 
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overburden wells DFT-5, -6, -7, -9, -10 and -11 on NES 

property. These sites are illustrated on Plate 1. 

Historicall y, wells DFT-2 and UFT-l A have had insufficient 

water volume to allow for complete protocol analysis. 

There 1s no evidence of inorganic groundwater contamination 

based on the results presented in Tables 1 and 3. Although 

manganese, and occasionally iron, are above groundwater 

standards (Title 6, NYCRR, Part 703), their levels are 

insignificant and probably arise from natural geologic 

sources. 

Only one sulfate concentration of 3 40 ppm (DFT-2/June) was 

found to exceed groundwater standards, but levels are not 

consistent or high enough to consider it a problem. It is 

not unusual to find sulfate in shale bearing regions. 

Organic Analysis 

Phenols 

Phenols analysis showed elevated levels in well DFT-2 (320 

and 58 ppb, April and June respectively) and sporadically 

in well DFT-1 (50 ppb in April and 5 ppb for June, August 

and November) .  These sites were analyzed by the 

4-aminoantipyrine method. A GC/MS library search of DFT-2 

results in April confirmed the presence of phenols. The 

search identified the following three compounds as 

tentatively being present in the seep: 

3-(l,l-dimethylethyl) -phenol 

2-(1,1-dimethylethyl) -5-methyl-phenol 

4-(l-methyl-l-phenylethyl)-phenol 

Due to their complexity, the GC/MS spectra are presented 1n 

Appendix A. 
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p rocarbons: GC/MS 

Table 4 lists the parameters of EPA Method 624 (Purgeable 

Hydrocarbons) that were sought in the analyses by gas 

chromatography/mass spectroscopy. Tables 8-11 list those 

parameters that were found at or above the method detection 

limit. 

Hydrocarbons observed 1n water from DFT-2 most likely arose 

from random Leaching of nearby soil and migrated to the well 

by seepage into an unsaturated zone or by groundwater \when 

sufficient) at the water table. These compounds are 

indicative of parameters which appear elsewhere 1n the 

vicinity but are probably not indicative of general 

groundwater in the area. 

Consistent with its history, well DFT-1 continues to exhibit 

low levels of only a few compounds. These compounds, along 

with their respective concentrations lppb) are listed below, 

under the month in which the analysis was done. 

April June Au�ust November 

1, 1-dichloroethane 8 18 

1, 2 -dichloroethane 15 18 31 11 

1, 1, 1-trichloroethane 2 4 16 

1, 1, 2-trichloroethane 3 

toluene 14 

None of these values exceeded the maximum contaminant level 

MCL) of 50 ppb adopted for individual components by the New 

York State Department of Health (NYSDOH). 

The two compounds, 1, 2-dichloroethane and 

1, 1 , 2-trichloroethane (each at 2 ppb), observed during the 

June round of sampling in the upgradient well are 
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unexplainable. Their presence 1s inconsistent over time, 

and the val ues are close to the method detection limit. 

They are possibly a laboratory artifact. 

Three wells in the stockpil e area (DFT-6, -9, -10) of the 

NES property exhibit low to medium levels of a 

purgeable organics, although the individual compounds 

1n each we 11 are not consistent over time. Although 

of the wells exceeds the NYSDOH MCL of 100 ppb 

few 

seen 

none 

total 

hydrocarbons, two exceed the individuai component MCL of 50 

ppb. These are listed below, along with the concentration, 

date of sampling and the respective well. 

DFT-6: 1,1,1-Trichloroethane (66 ppb April; 81 ppb June 

DFT-10: Tetrachloroethylene (66 ppb August) 

Of the bedrock wells, onl y two have shown evidence of the 

presence of purgeable hydrocarbons. In April, BR-4 

exhibited 2 ppb chloroform, but this has not been seen 1n 

further testing. The same applies to BR-3 which showed 11 

ppb of tetrachloroethylene in August. 

Extractable Organics: GC/MS 

Table 5 lists a summary of hydrocarbon scans performed by 

GC/MS following methylene chloride extraction of the water 

sample. 

There appeared to be an overall drop in extractable 

hydrocarbon content for all wells between April and June. 

This is especially evidenced by the seep and well DFT-2, 

which underwent very large decreases in concentration Seep: 

12, 600 to 370 ppb and DFT-2 : 7,400 to 580 ppb) . 

DUNN GEOSCIENCE CORPORATION 



• 

• 

• 

• 

• 

• 

-

-

• 

-

• 

-

-

-

-

-

-

-

13-

Well BR-1 showed an elevated level of 1,100 ppb in April, 

followed by two sampling rounds (June and August) in which 

it was dry. In November, when there was sufficient water 

for sampling, the value had decreased to 72 ppb. 

Wells DFT-5, DFT-2, and the upgradient well UFT-lA had 

insufficient water for sampling 1n August and November. 

D FT-5 had an initial hydrocarbon concentration of 560 ppb 

in April but was "not detected" in June. 

DFT-6, -9, -10, and -11 appear to be inconsistent over 

time. Of the four bedrock wells, BR-4 is the only one in 

which extractable hydrocarbons are consistently detected. 

Reported concentrations were 210, 170, 240 and 380 ppb for 

April, June, August and November respectively. Two sites, 

Ditch and DSP-5, were below the method of detection 1 imit 

every time they were analyzed. 

In a July 23, 1984 meeting with members of NYS DEC, NES and 

DGC, it was agreed that sites DFT-1 and D FT-2 would undergo 

priority pollutant analysis for acid extractable organics, 

and the seep for both acid and base/neutral priority 

pollutants by EPA Method 625 GC/MS. This was performed in 

August and November of 1984 for these sites except DFT-2 

which was dry on both occasions. The results are shown in 

Tables 6 and 7. Of all the parameters, the only detected 

compound was 2,6-dinitrotoluene at 19 ppb in the August 

seep sample. All other parameters at both times at both 

sites were not detected or were below the method of 

detection limit. 

In April of 1984 , a mass spectral library search was 

conducted for wells DFT-2, D FT-7 and BR-1. The compounds 

tentatively identified and their associated spectra are 

presented in Appendix A. 
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Chlorinated 0 ics: Pesticides and Aroc1ors 

Wells DFT-1 and DFT-2 were analyzed for pesticides and 

Aroclors 1n April and June of 1984. The only compound 

detected was Aroclor 1260 in well DFT-2 which had 

concentrations of 1.17 ppb 1n April and 0. 15 ug/L in June. 

his is consistent with historical data; values of 0.2 2 and 

0. 95 ppb were found 1n September and November, 1983 

respectively. These levels are above the groundwater 

standard of 0. 1 ug/L. 

5. 2 Bedrock Face Seepage 

5. 2.1 Inorganic/Wet Chemistry Analysis 

Inorganic contamination of the seep 1s not a problem. 

Table 2 . 1  lists the results of the April sampling. Iron, 

manganese, and sulfate are the only parameters that are 

even slightly elevated with respect to groundwater 

standards. iron had a value of 0.58 mg/L, manganese 0. 57 

mg/L and sulfate 393 mg/L. Groundwater standards are 0. 3 ,  

0. 3 and 250 mg/L respectively. These levels are 

insignificant and arise from natural geologic sources. 

In order to further characterize the hazardous/nonhazardous 

chemical nature of the seep, analyses for cyanide, sul fide, 

pH and ignitability have been performed. Table 2 . 2  lists 

the results for the above parameters. Values for both 

cyanide and sulfide have been below or slightly above the 

MDL for all sampling dates. The highest cyanide value of 

0.02 mg/L is well below the MCL of 0.2 mg/L groundwater 

standard. pH has been consistently within acceptable 

groundwater limits. Ignitability as determined by flash 
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point analysis, has been uniforml y negative. These data 

indicate that these parameters (cyanide, sulfide, pH, and 

ignitability) do not comprise a contaminant problem in the 

seep. 

Organic Anal yses 

Phenols 

Below are the seep results for total phenols, analyzed by 

the 4 -aminoantipyrine method. 

Date Resul�P.P.� 

April 340 

August 62 

September 42 

Movember 62 

These data indicate that phenol values for the seep are 

consistently above the groundwater standard of 1 ppb. This 

is consistent with historical data reported in the May 15 , 

19 84 DGC report to NES (November, 19 83, 340 ppb and 

January, 19 84, 100 ppb). 

Mass spectral library searches 1n April, August, and 

November corroborate the findings of the colormetric 

4-aminoantipyrine method. Table 12 lists the phenol 

compounds that were tentatively identified as being present 

1n the seep for each month. In general , the phenols 

tentatively identified (here and 1n DFT-2) are mono-or di 

substituted with bulky, saturated alkane groups of four or 

more carbons. 
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Purgeab1e Organic��: _ _ GC 

Gas chromatographic analysis of the seep for purgeab1e 

organics has been by EPA Methods 601 and 602 or 503. Table 

13 presents the seep data since July of 1984 and 1s an 

updated version of a chart submitted 1n the February 5, 

1985 DGC letter report to NES. As noted in that report, 

seep water quality has a history of contamination with 

regard to total purgeable hydrocarbons (January, 1,369 ppb; 

March, 2,643 ppb; and April, 4,526 ppb). Beginning in July 

of 1984, seep water quality with respect to purgeable 

hydrocarbons underwent an immense improvement. From July 

until December, values ranged between 5.7 ppb and 17.8 ppb 

total purgeable hydrocarbons, with an average of 10.5 ppb. 

In January of 1985 these levels increased to 46.3 ppb; by 

February 12, 1985 total purgeab le hydrocarbons decreased 

again to a level of 9.1 ppb. The last sample taken for 

which laboratory data are available, March 14, 1985, had a 

total purgeab1e organics value of 5 3.2 ppb. since July, 

1984 on 1 y one compound, benzene, has exceeded the MCL for 

groundwater. Benzene is defined as being above MCL if it 

is found at any level above "Not Detected". 

The improvement in 

attributed to the 

months of June, 

seep water 

decrease in 

July, and 

quality can be partiall y  

precipitation during the 

August. This results Ln 

diminished infiltration and recharge to the groundwater, 

therefore reducing the degree of contaminant migration. 

The reasoning behind this assumption (reduction in 

infiltration reduces contaminant migration) was presented 

in a May 15, 1984 DGC report under "Remedial Action". The 

paving in the vicinity of the solvent tanks (completed in 

November 1984) will assist in reducing infiltration into 

the ground. Continuous recorded monitoring of the seep 

flow LS recommended 1n order to determine the extent of 

flow in the spring, when increased precipitation can be 

expected. 
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Table 4 lists the parameters of EPA Method 624 (Purgeable 

Hydrocarbons that were sought 1n the seep analysis by 

GC/MS. Table 14 summarizes the parameters identified and 

quantified for the April, June, August and November consent 

order samplings. 

Elevated hydrocarbon levels observed in April have since 

decreased and have remained consistently low; this decrease 

is well documented by the more frequent GC seep monitoring 

described in the previous section. 

In June, the only parameters identified were 

1,2-dichloroethane (10 ppb); 1,1,1-trichlorethane (4 ppb); 

1,1-dichloroethane ( 3  ppb); chloroform (3 ppb); and 

tetrachloroethylene (3 ppb). None of these are above 

NYSDOH 1 imits. In August, 1, 2-dichloroe thane and 

trichloroethylene were indicated at below the method 

detection limit ( BMDL). All other compounds were "not 

detected". November had one compound, tetrachloroethylene, 

at BMDL; all other compounds were not detected. 

Extractable Organics GC/MS 

Seep analysis for extractable organics was performed by two 

different procedures. In April and June a total 

hydrocarbon scan by GC/MS (following methylene chloride 

extract ion) was conducted. In August and November, 

priority pollutant analysis for acid and base/neutral 

extractables by GC/MS (EPA Method 625) was substituted for 

the total hydrocarbon scan. This involved adjusting the pH 

of the sample to greater than 11 and extracting with 

methylene chloride. The pH was then adjusted to less than 

2 and the solution was extracted with fresh methylene 

chloride. The sample extracts were then analyzed by GC/MS. 
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In April, 1984, the seep had a total hydrocarbon value of 

12,600 ppb; in June, total hydrocarbons had dropped to 370 

ppb. This large decrease from April to June is consistent 

with results for other sampling sites at the IESI facility. 

Tables 6 and 7 list the parameters and results of the 

analysis for acid and base/neutral extractables. In August 

and November, al l acid extractable compounds were at the 

not detected level. In August, one base/neutral compound, 

2,6-dinitrotoluene, was detected at a level of 19 ppb. 

This is below the MCL set by NYSDOH. Three compounds, bis 

(2-chl oroethyl) ether, di-n-butylphthalate, and isophorone 

were BMDL; all others were ND. In November, two 

base/neutral parameters, 1,2-dichl orobenzene and 

napthalene, were at the BMDL; all others were not detected. 

In view of these results, it is believed that the acid and 

base neutral extractable priority pollutants are not a 

contaminant problem in the seep. For future anal yses, acid 

and base neutral extractables will be replaced by the 

hydrocarbon scan . 

To further define the complex chemical nature of the seep, 

three mass spectral library searches have been conducted. 

The first was performed in April on data obtained from the 

total hydrocarbon scan. The second and third were 

conducted tn August and November respectively, and were 

based on the volatile organic, acid extractable, and base 

neutral extractable analyses. The compounds tentatively 

identified and their associated spectra are found in 

Appendix A. The fact that the August and November mass 

spectral library searches did not indicate the presence of 

acid or base neutral priority pollutants ts further 

evidence that these analyses can be replaced with the less 

expensive total hydrocarbon scan. 
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Chlorinated 0 ics: Pesticides and Aroc1ors 
--------------��� ---------- ---·----

On April 11, 1984 the seep at the bedrock face was analyzed 

for priority pollutant Aroclors and pesticides by GC (EPA 

Method 608). The only positive result was Aroclor 1260 at 

a level of 0.28 ppb. This value is well below previous 

levels seen in the seep: November, 1983, Aroclor 1260 = 

4. 2 ppb and Aroclor 1242 = 0. 9 ppb. In January 1984' the 

A roc lor values were, 1260 = 4.3 ppb and 1242 = 0. 46 ppb. 

The April 11th value of 0. 28 ppb is still slightly above 

the groundwater MCL of 0. 1 ppb. In view of these data, 

continued monitoring of the seep for Aroclors lS 

recommended on a quarterly basis. 

Climatological and Seep Flow Data 

Precipitation measurements are made at the Hudson 

Correctional Facil ity in Hudson, NY. This is the nearest 

National Oceanic and Atmospheric Association (NOAA) 

Climatological Center in the vicinity of the IESI facility. 

These data were compiled 1n an attempt to determine if 

there is correlation between precipitation and seep flow. 

Figure 1 is a graphic presentation of monthly precipitation 

from 1980 through 1984. Figures 2 through 5 are 

comparisons of daily precipitation and seep flow rates for 

December 1984, and January, February, and March, 1985. 

Tables 16 and 17 contain the precipitation data. 

During the months of December, January, February and March 

there were different forms of precipitation (snow, rain, 

hail, etc. ). Where rain may cause an immediate or short 

term time lag between precipitation and seep flow reaction, 

snowfall can cause a large delay period or no reaction 
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depending upon when, and at what rates, snow melt occurs. 

Seep flow is currently measured on a daily basis on working 

days. This is considered inadequate since flow rates can 

vary throughout the day and measurements are not taken on 

holidays or weekends. 

The following recommendations are made to alleviate the 

above problems. A precipitation gauge should be installed 

on the NES property and measurements taken when 

appropriate. Seep flows should be monitored on a 

continuous basis with a flow meter that is equipped with a 

continuous recorder. This would allow us to calculate the 

total volume of flow within any given time frame. This 

information would enhance our knowledge of seep flow rates 

and volumes and contaminant concentration relationships. 

Seep Treatment - Granular Activated Carbon 

5.3.1 

5. 3. 2 

February 5, 1985 Letter Report 

On February 5, 1985 a letter report discussing the 

analytical results and efficiency of the granular activated 

carbon (GAC) used to treat the seep was submit�ed to NES. 

This letter is submitted in Appendix B. 

This section presents and discusses additional analytical 

data on the seep, both treated and untreated. 

Mass Spectral Library Search (Before and After Treatment) 

On April 11, 1984, total extractable hydrocarbons in the 

seep before treatment measured 12 ,600 ppb as isooctane. 

After treatment with GAC, total hydrocarbons dropped to 

2,000 ppb. A mass spectral library search was conducted on 

the total hydrocarbon data both before and after treatment; 
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the search identified compounds present 1n the seep both 

before and after GAC filtration. Table 15 lists the 

parameters tentatively identified. The associated spectra 

are presented in Appendix A. 

There were a number of compounds tentatively identified 

after treatment that were not seen before treatment. It is 

probable that these compounds were present before 

treatment, but due to the complexity of the spectra and 

higher chemical concentrations, the components in question 

were masked by, or coeluted with, other chemicals in the 

seep before filtration. 

The majority of the extractable compounds are oxygenated as 

phenols, ketones, carboxylic acids or alcohols. None of 

the compounds 1 is ted in Table 15 are on the EPA list of 

priority pollutants. 

The observed filtration/treatment efficiency for the 

seepage water (i. e., compounds tentatively identified by a 

GC/MS library search) is consistent with literature 

reported data for various individual compounds at loadings 

up to 1000 ppb. It is probable that compounds which were 

seen both before and after treatment resulted from 

breakthrough of a saturated carbon canister and not as a 

result of GAC adsorptive characteristics . 

It is recommended that studies be undertaken to investigate 

the efficiency of extractable organics treatment at the 

current low organic concentrations. This would consist of 

minimal GAC influent/effluent analyses by gas 

chromatography - flame ionization detect ion. Spread over 

several months, the project would cost between $500 and 

$700. 
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6.0 ADDITIONAL MONITORING 

The purpose of this section 1s threefold: to define additional 

monitoring at or in the vicinity of Industrial Environmental Systems, 

Inc.; to recommend modifications of the NYSDEC consent order analytical 

program; and to describe analytical protocol for the quarterly sampling 

of the consent order and western area sites. The consent order sites are 

DFT-1, DFT-2, UFT-lA and the bedrock face seepage; the western area sites 

are BR-1 - BR-4, and DFT-6,7,9 and 10. 

6.1 Additional Monitoring: Total Hydrocarbon Scan 

Currently the four consent order monitoring sites are analyzed for 

total hydrocarbons by GC/MS methods. Total hydrocarbon scans for 

the seep and DFT-2 (or DFT-1, depending on available water in 

wells), will also be determined concurrently by GC using flame 

ionization detection (FID). It is recommended that this procedure 

continue for three quarterly sampling rounds 1n an attempt to 

correlate the data between the two methods. If good correlation 

exists between the GC/MS and GC scans, it is advised that the GC/MS 

total hydrocarbon scan be replaced with the less expensive GC scan. 

6.2 Modification of the NYSDEC Consent Order Analytical Protocol 

This section recommends refinement of the existing monitoring 

program for the consent order sites. Sufficient evidence has been 

collected and reviewed to modify and improve the protocol for 

purgeable and extractable hydrocarbons. 

Purgeable hydrocarbons are presently analyzed by GC/MS (EPA Method 

624). It is recommended that this method be replaced by GC 

analyses, EPA Methods 601 and 602 or 503. 

DFT-1 and DFT-2 are currently analyzed for acid extractables. This 

was initially conducted to increase our knowledge of the chemical 
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nature of these sites with regard to phenols. Review of the data 

from these analyses and the mass spectral library searches, 

indicates no contamination with regard to the parameters sought in 

these tests. 

It 1s therefore recommended that acid extractables (EPA 625) be 

replaced with the less expensive total hydrocarbon scan, and to 

continue the analysis for phenols by the 4-aminoantipyrine method. 

Quarterly Analysis 

Recommended quarterly anal ysis for the consent order sites are as 

follows. Wells DFT-1, DFT-2, UFT-lA and the bedrock face seepage 

will be analyzed for Aroclors (EPA 608), purgeable organics by EPA 

Methods 601 and 602 or 503, phenols by the 4-aminoantipyrine 

method, and a total hydrocarbon scan by GC/MS. In addition, the 

total hydrocarbon scan for the seep and DFT-2 (or DFT-1) will be 

analyzed by GC with flame ionization detect ion. Sampling protocol 

for the NES stockpile ("Western11) area will consist of wells BR-1 -

BR-4 and DFT-6, -7, -9 , and -10. These sites will be analyzed for 

purgeable hydrocarbons by 601/602 and for extractable hydrocarbons 

by GC and flame ionization detection. 

Since a round of sampling was recently performed during February, 

1985, quarterly monitoring as described would next be carried out 

in May. In addition to this schedule, we propose an additional 

round of sampling during late April, 1985 to augment our 

information about the groundwater and seep quality during the 

spring period of expected precipitation increase. The previously 

discussed $13, 000 cost savings for the non-consent order wells 

takes into account this extra round of sampling. 

It u also recommended that well DFT-5 and the ditch be sampled 

once a year (as an outlier well) for purgeable organics by GC and 

for total hydrocarbon scan by GC and flame ionization detection. 

DUNN GEOSCIENCE CORPORATION 



.. 

.. 

TABLES 

.. 

.. 

• 

• 

• 

.. 

.. 

.. 

• 

• 

• 

• 



I I I I I I I I I I I I I 

TAB L E  1 RESULTS O F  CHEMI CAL ANALY S I S  O F  G RO U ND -WATER SA MPLE S 
COL LECTED BY DUNN GEOS C I EN CE - 1 1  A P R I L  1 9 8 4  

P a r am e t e r  Un i t  D FT - 2  D FT - 1  

Ch l o r id e mg / 1  4 4  9 3  
To t a l  C y a n i d e  mg / 1  < 0 . 0 2  < 0 . 0 2 
F l uo r  id e mg / 1  0 . 5  0 . 9  
N i t r a t e -N i t r o g e n  m g / 1  1 . 2 6  0 . 6 9  
pH Un i t  6 . 4  6 . 8  
S u l f a t e  mg / 1  2 20 2 1 7  
Su l f i d e  mg / 1  < 1 4  < 7  
A l um i num mg / 1  0 . 0 6 2  0 . 0 6 5  
A r e  e n  i c  mg / 1  0 . 0 0 3  < 0 . 00 2  
B a r ium mg / 1  0 . 3 3 8  0 . 0 9 6  
C a d m ium mg / 1  0 . 0 0 1 7  0 . 0 0 0 7  
He x a v a l e n t  C h r o m ium mg / 1  < 0 . 0 0 1  < 0 . 0 0 1  
C o p pe r mg / 1  0 . 0 1 6  0 . 0 2 3  
I r o n  mg / 1  0 . 2 8 0 . 47 
Lead mg / 1  0 . 0 0 3  0 . 0 0 4  
K& n g an e s e  mg / 1  1 . 9 7  1 .  6 2  
Me r c u ry mg / 1  < 0 . 0 0 0 5  < 0 . 0 0 0 5  
N i c k e l  mg / 1  0 . 0 5 4 0 . 0 43 
S e l e n ium mg / 1  0 . 0 0 5  0 . 0 0 4  
S i l v e r  mg / 1  0 . 0 0 0 3  0 . 0 0 0 2  
Z i n c  mg / 1  0 . 1 7 0 . 0 4  
O i l  a n d  G r e a s e  mg / 1  4 . 2  < 1  
P h e n o l s  mg / 1  0 . 3 2  0 . 0 5  
S u r f a c t an t &  mg / 1  0 . 2 1  < 0  . 0 5  
G r o l l  A l p h a  p C i / 1  1 2,!.3 6 . 1!_2 . 2  
G r o l l  B e t a  p C i / 1  2 4,!.2 1 4,!.1 

N o t e : 1 )  I n su f f i c ient v o lume s o f  wa ter were co l l ec ted f rom we l l  UFT- l A  f o r  ana ly s i s . 

I I I I I I 

F i e l d  
B l a n k  

< 0 . 2  
< 0 . 0 2  
< 0 . 1  
< 0 . 0 1  

3 . 9  
< 2  
< 1  

< 0 . 0 0 2  
< 0 . 0 0 5  
< 0 . 0 0 0 3  
< 0 . 0 0 1  

< 0 . 0 2  

< 0 . 0 3  
< 0 . 0 0 0 2  
< 0  . 0 5  
< 0 . 0 0 3  
< 0 . 0 0 0 2  
< 0 . 0 0 5  
< 1  
< 0 . 0 0 5  
< 0 . 0 5  
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p H  
S u l f a t e 
S u l f i d e  
A l um i n u m  
A r s e n i c 
Ba r iu m  
C a d m i um 

TAJ'. L E  2 .  l R ES U LTS O F  ANALY S I S  O F  SA KP L E S  
COLLECTED B Y  D U N N  G EO S C I ENCE 

1 1  A P R I L  1 9 84 

Un i t  S e e p  I n l e t  

1 0 7 
< 0 . 0 2  

1 . 1  
0 . 0 1  
7 . 3 

3 9 3 
1 

0 . 0 4 9  
0 . 0 0 4  
0 . 1 28 
0 . 0 0 0 8  

H e x a v a l e n t  C h rom i u m  

Co p p e r  

m g  1 
mg / 1  
mg / l  
mg / l  
u n i t  
mg / l  
mg / l  
mg / l  
mg / 1  
mg / l  
mg / 1  
mg / 1 

mg / 1 
mg / l  
mg / 1  
m g / 1  
mg / l 
mg / 1  
mg l l  
mg / l  

mg / 1  
mg / 1  
mg / l  

mg / 1  
pC i / 1  
p C i / 1  

< 0 . 0 0 1  
0 . 0  l l  
0 . 5 8 
0 . 0 0 1  
0 . 5 7 

I ro n  
Le a d  
M a n g a n e s e  
Me rc u r y 
N i c k e l 
S e l e n i u m  
S i l v e r  
Z i nc 
O i  1 f. G r e a s e  
P h e n o l s  

S u r f a c t an t s  
Gro s s  A l p h a  
Gro s s  B e t a  

<0 . 0 0 0 2  
0 . 0 3 9  
0 . 0 0 4  
0 . 0 0 0 4  

0 . 0 2  
6 . 4  
0 . 3 4 
0 . 4 7 
< 3 

1 3 + 2  

F i e l d  B l a nk 

< 0 . 
< 0 . 0 2  

< 0 . 1  
< 0 . 0 1 

3 . 9  
< 2  
< 1  

< 0 . 0 0 2  
< 0 . 0 0 5  
< 0 . 0 0 0 3  
< 0 . 0 0 1  

< 0 . 0 2  

< 0 . 0 3 
< 0 . 0 0 0 2  
< 0  . 0  5 

< 0 . 0 0 3  
< 0 . 0 0 0 2  
< 0 . 0 0 5  
< 1 

< 0 . 0 5  



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

DATE CYAN 

1 1 / 3 0 / 8 4  0 . 0 2 

04/ 1 1 /84 < 0 . 0 2 

0 8 / 1 4 / 8 4  

09 / 0 5 / 84 

0 9 / 1 3 / 8 4  

0 9 / 1 7 / 8 4  

0 9 / 1 9 / 84 < 0 . 0 1 

1 0 / 0 5 / 84 

0 2 / 2 6 / 8 5  0 . 0 1  

- = n o t  analy zed f o r  

TABLE 2 . 2  

Ino rgan i c  Chemi c a l  Da ta 

B e d r o c k  Fac e  S ee page 

SULFIDE mg / L  pH , 

< 0 . 7 

1 . 0  

< 1 

0 . 8  

Un i t s  

7 . 8 

7 . 9  

7 . 9  

8 . 0  

7 . 9  

*nega t iv e  = no f l a s h p o i n t  d e t ec t ed ,  samp l e  i s  n o t  ign i t a b l e  

I GN I TAB I L I TY 

*nega t iv e  

n ega t ive 

n e g a t ive 

n ega t i ve 

nega t iv e  
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-

-

-

TABLE 3 

Resul t s  o f  Ch emic a l  Ana l y s i s  o f  Groundwa t e r Samp les 
June 1 3 ,  1 9 84 

Pa rameter 

Ch l o r i de 
Cyan i de ,  Tota l 
N i tra te-N 
S u l fa te* 
Su l f1 de** 
A l umi num 
Arsen i c  
Ba r i um 
Cadm i um 
Chrom i um ,  Hex . 
C o p p e r  
I ron 
Lead 
Manganese 
Me rcu ry 
N i c ke l  
Se l en i um 
S i l ve r  
Z i nc 
O i l & Greas e  
Pheno l s 
MBAS** 
F l uor i de 
pH . u n i ts 
Gro s s  Alpha , p Ci/L 
Gross  B e t a , pC i/L 

O FT - 1  

1 06 
<0 . 0 1 0  

8 . 0  
2 1 0  
I n te r fe rence 
I ns u f f i c i e n t  Samp l e  

< 0 . 020 
I n s u ff i c i ent Samp l e 

< 0 . 002 
< 0 . 0 1  
<0 . 05 

1 . 3 
<0 . 0 1 0  

1 . 82 
I n s u ff i c i ent Samp l e  

< 0 .  1 
<0 . 002 
<0 . 005 
<0 . 0 5 

1 
< 0 . 005 

I n te r ference 
1 . 0 
6 . 8  

3 .  O:t l . 7 
17:t l 

Al l values exp r e s s ed i n  Mg/L exc e p t  wh e r e  not ed . 

OFT-2 

1 33 
<0 . 0 1 0  

4 . 0  
340 
I n terfe re nce 
I n s u ff i c i ent Samp l e 

<0. 020 
I n s u ff i c i ent Samp l e  

0 . 0023 
<0 . 0 1 
<0 . 0 5 

0 . 22 
< 0 . 0 1 0 

1 . 5 7 
I ns u ffi c i en t  Samp l e 

<0 . 1 
0 . 003 

<0 . 005 
<0 . 05 

1 
0 . 058 

I n te r ference 
0 . 7  
6 . 6  

2 . 6 ± 2 . 0  
2 0:t 2 

* Sample s f il t ered t h ru 0 . 4 5  mic ron memb rane p r ior t o  analy s i s . 

**Due t o  t h e  turbid na ture o f  the samp le s , unable to a na l y ze for these 
pa rame t er s . 

Insu f f ic i e n t  wa t e r  wa s a va ilable f o r  ino rgan i c  samp lin g and a na ly s i s . 
Wa t e r  wh ich wa s colle c t ed wa s u s e d  f o r  o r ganic a na ly s i s . 
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TA BL E 4 
P u r g ea b l e  Hy d r o c a r b o n s  

EPA M e t h o d  6 2 4  
Pa rame t e r s  Sough t and Me th od D e t e c t ion L imi t s *  

Ac r o l e in 
Ac ry l on i t r i l e  
B en z en e  
Ca rb on Te t ra ch l o r id e  
C:h l o r ob en z en e  
l , 2 - D ich l o r o e th a n e  
1 , 1 , 1 -T r ic h l o r o e th a n e  
1 , 1 -D ic h l o r o e thane 
1 , 1 , 2 - T r i ch l o r o e th a n e  
1 , 1 , 2 , 2 -Te t ra c h l o r o e thane 
Ch l o r o e th a n e  
2 - Ch l o r o e th y l v in y l  e th e r  
Ch l o r o f o rm 
1 , 1 -D ic h l o r o e t h e n e  
Tran s - 1 , 2 - D i ch l o r o e th e n e  
1 , 2 -D ich l o r o p ropane 
1 , 3 -D i ch l o ro p r o p en e  
E th y l  b en z e n e  
Methy l e ne c h l o r id e  
Ch l or omethane 
Bromo methane 
B r omo f o rm 
Bromo d ic h l o r ome thane 
T r i c h l o ro f l u o r ome than e  
D ic h l o r od i f l u o ro me t ha n e  
Ch l o r o d ib romome thane 
Te t ra ch l o ro e th en e  
T o l u e n e  
T r ic h l o r o e thene 
Viny l chl o r id e  
Xy l en e  i some r s  
Ac e t o n e  
Me t h y l  e th y l  k e t on e  
Me thy l i s obu k e t on e  

* Al l va l ue s  i n  u g/L ,  p p b  

EA ETC 

10 
1 0  

2 
2 
2 
2 
2 
2 
2 
2 
2 

1 0  
2 
2 
2 
2 
2 
2 

1 0  
2 
2 
2 
2 
2 

2 
2 
2 
2 
2 
2 
5 

4 0  
2 0  
1 0  

1 0 0  
1 0 0  

1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  
1 0  

1 0  
1 0  
1 0  
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TABL E 5 
To t a l  Hyd rocarbon 

Ga s Ch roma tog raphy /Ma s s 

1 9 8 4  

Ap r i l  June 

BR- 1 1 ,  1 00 I .  s .  
BR-2 5 0  / 20 
BR-3 < 3 0  < 2 0  
BR-4 2 1 0 1 70 
DFT-5 5 6 0  < 2 0  
DFT-6 5 9 0  < 2 0  
D FT - 7  1 , 6 0 0  < 20 
DFT-9 9 0  < 2 0  
D FT- 1 0  3 0 0  2 3  
DFT- 1 1 1 1 0 < 2 0  
Di tch < 30 < 2 0  
DSP-5 < 3 0 < 20 
UFT- lA 5 5  < 2 0  
DFT- 1 < 3 0 < 2 0  
DFT- 2 7 , 4 0 0  5 8 0  
Seep 1 2 , 6 0 0  3 7 0 
Seep T r e a t ed 2 , 00 0  

* A s  p pb i sooc tane 
**Wel l s  were dama g e d ; unab l e  t o  samp l e  

* * *GAC /MI D /A 7  

Scan s * 

S p ec t roscopy 

Augus t 

I .  s .  
< 1 0 
< 1 0 
2 4 0  

I . S  . .  
< 1 0 
< 1 0 
3 9 8  
1 2 5 
ND 
1 0  
ND 

I .  s .  

A .  Ex .  

L S .  
A /B-N Ex . 
< 1 0 ±  

I . S . - Insuf f ic i en t wa ter ava il a b l e  f or samp l in g  
A . Ex .  - Ac id Ex trac tab les s ub s t i t u t ed f o r  hydroca rbon scan 

Novemb e r  

7 2  
1 2 0 

1 7  
3 8 0  
:r .  s .  

* ·I< 

1 6  
3 1  
3 1  
** 
ND 

I .  s .  

A .  Ex . 
I .  s .  

A / B - N  E.x . 

8 *** 

A / B-N Ex . - Ac id and Base Neu t ra l  ext rac tab l e s  sub s t i t u t ed f o r  hydroca rbon scan 
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TA BL E  6 

Ac i d  Ex t rac t ab l e  C o mp o u n d s  
EPA M e t h o d  6 2 5  

D FT - 1  S E E P  
s t  Kovemb e r  s t  N o v e mb e r  

2 - Ch l o ro p h e n o J  � D  N D  � D  ND 
2 , 4 - D i c h l o r o p h e n o l  N D  N D  N D  ND 

2 , 4 -D i me t h v l ph e n o l  N D  0)1) N D  ND 

4 , 6 - D i n i t r o - o -c r e s o l *  ND ND �D ND 

2 , 4 - D i n i t r oph en o l *  ND ND ND N D  

2 - N i t r o p h e n o l  ND ND ND ND 

4 - N i t r o p h e n o l  N D  N D  N D  N D  

p - Ch l or o -m-c r e s o l  ND ND ND ND 

P en t a c h l o r o p h e n o l  ND ND ND ND 

Ph en o l  ND ND ND ND 

2 , 4 , 6-Tr i c h l o r o ph en o l  ND ND ND ND 

*Me t h o d  d e t e c t ion l im i t  f o r  Augu s t  and Novemb e r  wa s 2 5 0  p p b ; o th e r  c ompoun ds 

MDL i s  25 p pb . 

N o t e : Wel l D FT-2 wa s d r y  du rin g  b o th Augu s t  and Novemb e r  s a mp l i n g  



-

TABLE 7 

Ba s e -Neu t ra l  Ex t ra c tab l e  

-
EPA Me thod 6 2 5  

B e d r o c k  Fac e Seenage 

Augu s t  
-

Au g u s t * S e p t emb e r * *  N ovemb e r  

- Ac ena p h t hene ND ND ND 

Ac ena phthylen e  ND ND ND 

An th rac ene ND ND ND 

-
Ben z i dine ND ND ND 

Ben zo ( a ) a n t hrac en e  ND ND ND 

Benao ( a ) pyrene ND ND ND 

Ben z o ( b ) f luo roan thene ND ND ND 
- Ben z o (ghi ) p e ry l en e  ND ND ND 

B en z o ( k ) f luo ran then e ND ND ND 

b i s ( 2 -Chl o r o e thox y ) me t hane ND ND ND 

- b is ( 2 - Ch l o r o e t hy l ) e ther BMDL ND ND 

b i s ( 2 - Chloroisopropy l ) ether ND ND ND 

b is ( 2 - E thyl hexyl ) ph tha l a t e  ND ND ND 

4 - Bromophenyl phenyl ether ND ND ND 
-

Bu t y l  b en zy l  ph tha l a t e  N D  ND ND 

2 -Chloronaphthal ene ND ND ND 

4 -Ch l o rophenyl pheny l e h t e r  N D  ND ND 
- Chy r s ene ND ND ND 

D ib en z o ( a , h ) an t h ra c en e  ND ND ND 

1 , 2-Dichloroben z ene ND ND BMDL 

- 1 , 3 -D ich l o r o b en zene ND ND ND 

1 , 4 -D i c h l o rob enzene ND ND ND 

3 , 3 -D ichlorobenz i d in e  N D  ND ND 

Die thyl p h tha l a t e  ND ND ND 
- Dime thyl ph t ha l a t e  ND ND ND 

D i -n-b u t y l  p h th a l a t e  BMDL ND ND 

2 , 4 -D in i t ro t o luene ND ND ND 

- 2 , 6-Di n i t ro t o l u en e  1 9  ND ND 

D i-n-oc tyl ph t ha l a t e  ND ND ND 

1 , 2 -D ipheny l hydra z in e  N D  ND ND 

- Fluoran thene ND ND ND 

Fluo rene ND ND ND 

Hexac h l or o b en zene ND ND ND 

Hexachl orobutad iene ND ND ND 
- . Hexa ch l o rocycl o p en tad iene ND ND ND 

Hexa chl o ro e thane ND ND ND 

Indeno ( l , 2 , 3 -c , d ) py rene ND ND ND 

- I s o p h o rone BMDL ND ND 

Naphthal ene ND ND BMDL 

N i t r ob en zene ND ND ND 

-
N -N i t r o s o d im e th y l a min e ND ND ND 

N -N i t r o s o d i-n-propyla min e ND ND ND 

N-N i t ro s o d iphenylamine ND ND ND 

Phena n th r en e  ND ND ND 
- Pyrene ND ND N D  

1 , 2 , 4 -Tr ich l o robenzene ND ND ND 

- *Me thod d e t ec t ion l im i t  f o r  a l l  c ompound s i s  1 0  ppb . 

* *Me thod d e t ec t ion l im i t  f o r a l l  c ompound s i s  4 0  ppb . 

ND - N o t  d e t ec t ed 

-



-

TAB L E  8 
-

* 

S umma r y  o f  P u r g e a b l e  Hyd r o c a r b o n s  I d e n t i f i ed a nd Q u a n t i t a t e d 

I n d u s t r i a l  Env i r o nm e n t a l  S y s t em s , l n c . 

- A p r i l , 1 98 4  
E P A  6 2 4  

-

P a rame t e r  BR-4 O FT - 1  OFT - 2  O F T - 6  O F T - 9  SEEP 
-

--- ---

B e n z e n e  N O  N O  94 N O  NO NO 

• C h l o ro b e n z e n e  N O  N O  1 2  N O  N O  N O  

C h l o r o f o rm 2 NO 1 5 0 N O  3 2 7  

-
l ,  1 - 0 i c h l o roe t ha n e  NO 8 2 7  2 3  2 7 

1 '  2 - 0 i c h l o roe t ha n e  N O  1 5  1 1 0 N O  5 7 7  
-

Me t hy l e ne C h l o r i d e  N O  N O  1 90 NO N O  7 0  

• T e t rac h l o ro e t hy l e n e  N O  N O  2 90 N O  N O  N O  

T o l u e n e  N O  N O  1 900 NO NO NO 

- t r a n s - 1 ,  2 -d i c h l o r o e t hy l e n e NO N O  45 N O  N O  3 

1 , 1 , 1 - T r i c h l o ro e t ha n e  N O  2 1 1 0 0  6 6  7 1 8  
-

1 , 1 , 2- T r i c h l o ro e t ha n e  N O  3 1 1  N O  4 3 

- 1 , 1 , 2 , 2 - T e t r a c h l o ro e t h a n e  N O  N O  N O  N O  3 6 

T r i c h l o r o e t h y l en e  ND N O  1 80 N O  N O  6 

- T o t a l  X y l e n e s  ND ND 1 0 0 0  N O  N D  ND 

Me t h y l  e t hy l  k e t on e  N O  N O  4 00 N O  N O  1 2 0 0  
-

M e t h y l  i s o b u t y l  ket o ne N O  N O  800 N O  N O  1 2 0 0  

- A c e t o n e  N O  N D  1 4 00 N O  NO 1 90 0  

1 , 2 - D i c h l o r o p ro p a ne NO N O  N D  N O  N D  5 

• Te t ra c h l o ro e t he n e  N O  N D  N O  N O  N O  4 

-

* 

Res u l ts i n  u g / L  ( pp b ) . 

-

-
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TAB L E  9 S U MMAR Y  O F  V OLAT I LE O RG AN I C  CO M PO U ND S  I D E N T I FI E D A N D  Q U AN T I F I E D  I N  S A M P L E S  
COL LECT ED BY DU N N  G E O S C I E N CE CO RPO RA T I O N  l ]  J U N E 1 9 84 

O r.&.!Jli c Co mpo u n d  U n i t s  U FT- 1 A  D FT- 2 D FT- l D FT-6 D I TCH 

l ,  2 - D i ch l o r o e  t h..a n e  ug / l  3 6 5  1 8  N D  N D  

l ,  l , 2 - Tr i c h 1 o r o e t h a n e  u g / 1  3 7 N D  N D  N D  

B e n z e n e  u g / 1  ND 2 6  N D  N D  N D  

C h l o r o be n z e n e  u g / 1  ND 3 N D  N D  ND 

l , 1  , 1 -Tr i c h l or o e t h a n e  u g  / 1  N D  6 90 4 8 1  2 

1 , 1 -D i c h l o r o e t h a n e  u g  / 1  ND 2 0  1 8  8 N D  

1 , 1 , 2 , 2 - T e t r a c h l o r o e t h a n e  u g / 1  ND l 9 N D  N D  N D  

C h l o r o f o r m  u g / 1
' ND 9 3  N D  N D  N D  

t r a n a - 1 , 2 - D i c h 1 or o e t h e n e u g  / 1  ND 2 3  N D  N D  N D  

l , 2 -D i c h l o r o p r o p a n e u g / 1  ND 2 N D  N D  N D  

H e t h y l e ne ch l or i d e  u g  / 1  ND 1 2 0  N D  N D  N D  

T e t r a c h l or o e t h e ne ug / 1  ND 1 3 0 ND N D  N D  

To l u e n e u g / 1  ND 1 2 0 N D  N D  N D  

T r i ch l or o e t h e n c u g / 1  ND 8 5  ND N D  N D  

To t a l  xy l e n e  i s om e r s  u g / 1  ND 2 50 N D  N D  N D  

N D  • N o t d e t e c t e d 

I I I I 

S E EP D FT - 9  -

1 0  N O  

N D  N O  

N D  N O  

N D  N O  

4 ) 

3 2 

N D  2 

3 N O  

N D  N O  

ND N O  

N D  N O  

3 NO 

ND N O  

N D  ND 

ND ND 



I I I I I I I I 

o f  Vol a t i l e  

BR- 3 BR- 4 

T e t r a c h l o r o e t h y lene 11 ND 

To l uene BMDL N O  

C h l o r id e  N D  BMDL 

1 , 1 - D ich l o roe t hane N D  N O  

1 , 1 , 1-T r i c h l o r o e t hane ND ND 

1 , 1 , 2 - T r i c h l o r o e t hane ND N O  

T r i c h l o r o e t hy l ene N il  N O  

1 , 2-Ili c h l o r o e t hane N il  N D  

I I I I 

TABL E 1 0  

I d en t i f i e d  and 
Augus t ,  1 9 84 

D FT- 1 D FT- 6 DFT- 9 

BMDL BMDL BMDL 

1 4  3 6  BMDL 

N O  N D  N D  

1 6  4 7  BMDL 

BMDL BMDL B MDL 

BMDL N il B MDL 

BMDL N il  BMilL 

3 1  N il  N D  

* 
Any r e su l t  o t he r  than N D . Res u l t s  exp r e s s e d  i n  

N D  = N o t  D e t e c t ed 

BMDL = B e l ow Me thod De t ec t io n  L i m i t  

I I I I I I I 

l 

DFT- 1 0  DFT- 1 1  D lTCH S E E P  

6 6  BMDL 2 2  BMDL 

BMDL ND NO N O  

N D  N O  N D  N D  

N D  N O  N D  N D  

N D  N D  N D  N O  

N D  N O  N il  N D 

N D  N D  N O  N il  

N D  N D  N D  N O  
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TAB L E  1 1  

S ummary o f  P u rgeable Hyd r o carbons Id en t i f ied and 
Quan t i f i ed * in S am p les C o l l e c t e d  by Dunn Geos c ience C o r po r a t i o n  

� ovember 16 , 1 9 8 4  

P aram e t e r  B R- 1  B R- 2  BR- 3 DFT- 1 ---

T r i c h l o r o f luoro e t hane �D ND BMDL ::JD 

Tr i c h loroe thylene ND ND ND BMDL 

Me t hy lene C h l o r i d e  BMDL ND ND ND 

1 , 1 -D i c h l o r o e t hane ND ND ND BMDL 

1 , 2 - D i c h l o ro e t hane ND ND ND 1 1  

Te t ra c h lo r o e t hy l ene ND BMDL ND BMDL 

Benz ene ND ND ND BMDL 

C h l o r o b enz ene ND ND ND BMDL 

1 , 1 , 2 - T r i c h l o r o e t hane ND ND ND BMDL 

T o l uene ND BMDL ND ND 

* 
Any r es u l t o ther than ND . Res u l t s  expre s s ed in u g / L  (ppb) . 

ND = N o t  D e t e c t e d  

BMDL = B e l ow Me thod De t e c t io n  L i m i t  

NOTE : We l l s  DFT-6 and DFT- 7 were a c c i d e n t a l l y  d amaged d u e  t o  on-s i t e  

DFT - 9  

ND 

BMDL 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

N D  

.. veh i c u l a r  a c t iv i t y  and were unab l e  t o  b e  samp l ed in Novembe r .  
They have s ince been r e p l a c ed . 

-

-

-

-

D ITCH S E EP 

ND ND 

ND Bt-IDL 

BMDL ND 

ND ND 

ND BMDL 

ND ND 

ND ND 

ND ND 

ND ND 

ND ND 



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

SAMPL I NG PERIOD 

Ap r i l ,  1 9 8 4  

Augus t ,  1 9 84 

N ovemb e r , 1 98 4  

T A B L E  1 2  

Ma s s  S p e c t r a l  L i b r a r y  S e a r c h  

Ph eno l Compo und s Te n t a t iv e l y C o n f i rmed 
a s  b e i n g  P r e s e n t  i n  the S e e p  

COMPOUND I D ENT I F I E D  

3- ( 1 , l - d ime t hy l e t hy l ) - p he n o 1  
2 - ( l , l - d i m e t hy 1 e t h y l ) - 6 -m e t h y l - p h eno l 
2 , 6 - B i s ( l , 1-d ime t h y l e t h y l ) -4 -me t hy l - p h e n o l 
4 - ( 2 , 2 , 3 , 3- t e t rame t hy 1 bu t y l ) - p heno l 
4 - ( 1-me t h y l - 1 - p heny l e t hy l ) - p h eno l 

4- ( 2 , 2 , 3 , 3- t e t r ame t hy 1 bu t y l ) - p h en o l  
2 -me t hoxy-4- ( 1 - p r o p e ny l ) - p h e n o l  
4 - ( 1 -m e t h y l - 1 -p heny l e t hy l ) - p h e n o l  

2 - f l u o r o - p h e no 1 
3 , 5 - d i c h 1 o r o - p h e n o l  
2 , 4 , 6 - t ri b romo- p h e n o 1  
2 - ( 1 , 1 -d ime t hy l e t hyl ) -4 -me t h y l - p h en o l  

4 - ( 2 , 2 , 3 , 3- t e t r ame t hy 1 b u t y l ) - p h eno 1 
4 - ( l-me t hy 1 - l - p h e ny 1 e t hy l ) - p h en o 1 



-

-

• 3 r orno:ne t h a n e  

Ca r b o n  t e t r a c h l o r i d e  

Ch l o r o b e n z: e n e  

• 

• 

-

-

-

-

-

-

• 

• 
l , 4 -Dich l o roben zene 

E t h y l  ben z ene 

To l u en e 
• 

K e t on e s :  

-

lene X 

l en e X 

- lene X 

-

-

-

Pu rgeab l e  Orga n i c s  GC 
Seep Da t a  

X 

X 

X X 2 . 4  

X X 1 . 0 

Al l values  expressed  i n  

2 . 7  

1 . 0 

3 . 6  

1 . 9  

ug/L 

10 / l l /84 10/ 2 9 / 84 

1 . 3  

X X 

X X 

X X 

3 . 1  

1 . 3  

)( . not a n a l yzed f or 



-

-

-

-

-

-

• 

-

-

- T e t rach l o r o e t h e n e  

l , I  , ! -T r i c h l o r o e t h a n e  

l ,  ! , 2 -T r i ch l o r o e t ha n e  
-

T r i c h l o r o e t h e n e  

T r i ch l o r o f l u o rome th a n e  

V i n y l  c h l o r i d e  
- 8en t e n e  1 . 4  

Ch l o r o b en zene 

1 , 2 -D i c h l o r ob en z e n e  
- 1 , 3 - D 1c h l o r o b e n z e n e  

l , , -D 1 c h l o r o b e n zene 

E t h y l b e n z e n e  1 . 9  

- To l u en e  1 . 6  

K e t o n e s : H l ll K  X 

HEK X 

- Ac e t o n e  X 

m-xt:l ene 

- l ene 

l ene 1 . 0 

- • non d e t e c t e d 

-

-

-

l i\ tl L L  l J 

P u r � ea b l e  Org a n i c s  C C  -
Seep Da t a  ( Con t . ) 

X X 

X X 

X X 

X X 

X X 

X X 

1 . 7  1 . 6 6 . 8  

2 . 1  2 1 2 . 3  

2 . 6  2 9 . 5  

X X X 

X X X 

X X X 

5 .  

1 6 . 3  

. 2  l . Z  9 . 8  

A l l  va l u e s  e x  2ressed i n  

X X X 1 . 7  2 . 8  

X X X X 

X X X X 

X X X X 1 . 2 

X X X X 

X X X X 

3 . 8 2 . 9  1 . 4  3 . 3  

X X X 

X X X 

X X X 

X X X 

9 . 2  8 . 8  2 . 2  4 .  2 

5 . 4  4 . 9  1 . 9  4 . 6  t 1 

X X X X 

X X X X 

X X X X 

3 . 6  3 . 0  X 3 . 6  7 . 8  

1 1 . 0  1 1  Z . l  8 . 6  t I 

7 . 0 7 . 0  1 . 5  5 . 7  9 . 0  

ug{L " • n o t  ana l t z e d  f o r  



-

- TABL E 1 4 

S ummary o f  Pu rgeab l e  Hy d r o c a rb o n s  

- I d en t i f ied a nd Quan t i f i ed i n  t he Seep 
b y  GC /MS EPA Me t ho d  6 2 4  

-

P a r ame t e r  AEr i l  June Au gus t November 
-

1 , 2-D i c h l o r o e thane 7 7  1 0  BHDL ;-.;n 

- 1 , 1 , 1 -T r ic h l or oe t h a ne 1 8  4 ND KD 

1 , 1 -D i ch 1 o r o e t h a n e  7 3 ND ND 

- 1 , 1 , 2 -Tr i chl o r o e t hane 3 ND ND ND 

1 , 1 , 2 , 2 - Te t r a ch l o r o e thane 6 ND ND N D  

-

C h l o r o f o rm 2 7  3 ND l\'lJ 

- t r a n s - 1 , 2 -D i c h l o r o e t h y l ene 3 ND ND ND 

1 , 2 -D i c h l o r o p ropane 5 ND ND N D  

- Me thy l ene c h l o r i d e  7 0  N D  N D  XD 

T e t rac h l o r o e th y l en e  4 3 ND BMDL 

-
Tr ich l o r o e th y l ene 6 ND BMDL ND 

Ac e t on e  1 9 0 0  ND ND ND 
-

Methyl e th y l  k e t o n e  1 2 0 0  ND ND ND 

Me th y l  i sobu t y l  k e tone 1 2 00 ND ND ND 

-

-
Res u l t s  i n  ug / L  { p pb ) . 

-

-

-

-



• 

TABL E 1 5  
• 

Ma s s  S p ec t ra L ib ra ry Search 
Compounds Ten t a t ively Iden t i f ied in t h e  Seep , 

B e f ore a nd Af t e r  Trea t men t 
• Ap ril 1 1 , 1 9 8 5  

• 

Seep B e f o r e  Trea tmen t 

• 4 -me t h y l - 2 -pen tanone 

N , N -d ime th y 1 - f ormami d e  

• a c e t a t e - 2 -p ro pyn-1 -01 

3 - [ 1 - ( e th y 1 s u1 f onyl ) e thy l ] - 4 -me thy 1 - 2 , 
5 -p y r ro 1 id in ed ione 

• 
1 -phenyl-e thanone 

a l pha . , a l pha . -d imethy l - b en z en emethanol 

• 3 , 6 -d ime thy l - 3 -oc tano1 

• 

-

-

-

-

-

-

-

• 

• 

• 

3 - ( 1 ,1 -dimethy 1 e thyl ) -pheno l 

2- ( l , l -d imethy l e thy 1 ) -6-me thy1 -phenol 

1 - ( 2 -hydroxy-5-methox y-4 -me thyl pheny l ) 
e thanone 

2 , 6 -b is ( l , l -d imethy1 e thy 1 ) -4 -me th y1 -phen o l  

3 -amino-5 -ni t r o -me thy 1 e s t er -b enzo ic a c id 

4 - ( 2 , 2 , 3 , 3 - t e t rame t hy l b u t y l ) -phenol 

4 - ( 1 -me thy l -1 -pheny l e thy l ) -ph enol 

methyl e s t er - ( tr iphenyl phos pho rany 1 idene ) 
a c e t ic a c id 

* = Compounds Ten t a t ivel y  Iden t if ied i n  
Seep Before a n d  Af t er Trea tmen t 

Seep A f t e r  Trea tmen t 

ND 

* 

* 

ND 

* 

* 

* 

ND 

* 

ND 

* 

* 

ND 

* 

* 

t e t ra hy d ro - 3 -met h y l -2H-py ran 

1 -me thy1 - 2 -pyrro l id inone 

2 , 2 , 4 - t rime thyl -1 , 3 -pentanedio1 

4 , - ( 1 , 1 -d ime th yl e thy l ) -pheno 1 

4 -h yd roxypheny l es t er - t h i ocyan i c  a c i d  

3 - ( 3 -h yd r oxy-1 -b u t eny1 ) -2 , 4 , 4 -
t r imet hy 1 - 2 -cyc l oh exen-l -on e 

4 - ( 1 , 1 , 3 , 3 - t e t rame thy1b u t y 1 ) -phen o 1  

2 (c yanohyd r oxyme th y 1 ) - e th y l e s t er
b e n z o ic a c id 

2 , 2 -d imeth oxy - 1 , 2-dipen y 1 - e thanone 

3 ,  5 -b i s  ( 1 , 1 -d ime thy 1 e th y 1 ) -4 -hydrox y 
benzoic a c id 

2 , 5 , 8 , 1 1 - t e traoxadodecane 



• 

• TABLE 1 6  

PREC I P ITAT ION DATA 

• 

1 9 8 0  1 9 8 1 1 9 8 2  1 9 8 3  1 9 8 4  
• 

Jan u a ry . 5 8 0 . 3 1  4 . 05 3 . 5 7 1 .  54  

Feb rua ry . 8 9 5 . 3 9 2 . 2 6 2 . 7 9 5 . 7 0 
• 

Ma rch 4 . 9 0 0 . 1 8 2 .  8 7 5 . 9 7 8 . 2 7 

Ap r i l  3 . 5 3  2 . 7 6 4 . 8 1  8 . 50 3 . 9 0 

-
May 0 . 6 3  5 .  1 8  1 .  5 7  2 . 6 5 1 1 .  2 3 

June 4 . 0 2 4 . 09 7 . 8 9  3 . 0 1  l .  1 6  

- J u l y  2 . 0 1  5 .  1 6  2 .  1 0  1 .  2 9  6 . 7 8 

Augu s t  3 . 4 0  1 . 4 3  1 . 6 0 3 . 6 5  3 .  1 6  

- Se p t emb e r  1 .  3 4  3 .  7 7  2 .  1 1  2 .  1 5 2 . 3 9 

Oc t ob e r  2 . 4 5 3 .  1 6  0 . 8 7  1 .  9 9  2 . 0 1 

Novemb e r  3 .  1 4  2 .  1 1  3 . 6 5 6 .  1 5  0 . 8 4 
-

Dec emb e r  0 . 6 6 2 .  4 1  1 .  3 3  7 . 30 0 . 9 8  

-
To t a l  2 7 . 5 5 3 6 . 00 3 5 .  1 1  4 9 . 0 2 4 7 . 96 

-
H u d s on Co r r ec t iona l Fac il i ty 

-

-

-

-

-

-

-

-



-

- TAB L E  1 7  

P R E C I P ITAT I O� D ATA 

-

-

Decemb e r  1 9 84 Jan uary 1 9 8 5  

-
3 r d 0 . 58 "  1 s t  0 , 1 6  I I  

4 th 0 . 0 1 "  2nd 0 . 0 1 "  
6 th 0 . 08 "  5 th T ra c e  

-
l O th 0 .  1 "  8 th 0 . 0 1 "  
1 5 th 0 . 0 1 "  1 5 th 0 . 0 2 "  
1 9 th 0 .  1 6 "  1 7 th 0 . 0 7 "  

- 2 1 s t  0 . 0 3 "  2 0 th 1 .  0 "  
2 9 th 0 . 0 1 "  

- TOTAL 0 .  9 8 " 1 . 2 7 "  

- Feb rua ry March 1 98 5  - 2 1 s t  

l s  t 0 . 09 "  4 t h 0 . 2 5 "  
- 2nd 0 . 1 2 "  5 th 0 . 4 9 "  

3 rd 0 .  08 " 1 2 th 0 . 5 7 "  
6 th 0 . 2 7 "  

- 7 t h 0 . 0 2 "  
1 2 th 0 . 1 2 " 
1 3 th 0 . 3 2 "  

- TOTAL 1 . 0 2 "  1 . 3 1 "  

-

-

-

-

-

-

-



-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

TABL E 18  
Proposed Samp l in g  a n d  Anal y t ical Schedule 

1 9 8 5  

Feb ru ary Ap r i l  Ma.y Augu s t  Novemb e r  

UFT- lA 
Purgeab l e s : 

Hy d rocarbon 
Aro c l o r s  
Phenol s  

D FT- 1 
Purgeab les : 

Hyd ro c a rb on 
A ro c l o r s  
Phen o l s  

DFT-2 
Purgeab l e s : 

Hyd rocarb on 

Aroc l o r s 
Pheno l s  

Seep 
-Pu rg e ab l e s : 

Hydroc arb on 
Aroc l o r s  
Phen o l s  

BR- 1 , - 2 , -3 , -4 
P u rgeab l e s : 
Hy drocarb on 

DFT-6 , - 7 , -9 , - 1 0  
Pu rgeab l e s : 
Hydrocarbon 

DFT-5 * * / D i tch 
Purgeabl e s : 
Hydrocarb on 

GC 
G C / MS 

Scan, GC / MS 

GC 
GC / MS 

Scan, GC/MS 
. I 

t.t t:l i ? • :-: 

G C  
G C / MS 

Scan s : GC/MS 
G C / FID 

GC 
G C /MS 

Scans : GC/MS 

_ ,  1 I ?  1 \J 
�� c 1 

GC 
Scan : GC/ F ID 

GC 
Scan : GC/ F ID 

GC 
S can : GC / FID 

t Samp l e s  we re c ol l ec t ed F eb ruary 
* Proposed p r o t o c ol parame t e r s  

** No t samp l e d  du ring F eb ruary 

* * * * 

+ 

·!- * * * * 
* * * * 
* * * * 

* * * * 

..:. 
.... * * * * I 

t * * * * 
t * * * * 

* * * * 
* * * * 

DRY * * * * 
* * * * 
* * * * 
* * * * 

t * * * * 
t * * * * 
·t- * * * * 
t * * * * 
t * * * * 

t * * * * 
t * * * * 

t * * * * 
t * * � * 

t * 
* 

28 ' 1 98 5  in c on t inua t ion of 1 9 84 monitoring program .  


