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ABSTRACT 

Eighteenmile Creek is a small stream in New York State that empties into Lake 

Ontario 355 km east of the Niagara River. Elevated levels of dioxins and furans have been 

identified in carp, crayfish and sediments of Eighteenmile Creek. An investigation was 

initiated to identify the source(s) of these contaminants. Sediments were collected from 

Eighteenmile Creek, the Erie Canal and many other connecting water bodies. They were 

analyzed for dioxin/furan homologs and 2,3,7,8-substituted congeners. By evaluating the 

absolute concentratioos of the dioxins and furans, their toxic equivalences and percent 

abundance patterns it has been determined that the bulk of the dioxin/furan levels in the 

sediments of Eightccnmilc Creek migrate from the Eric Oma! There arc several potential 

sources of dioxins and furans in the Lockport vicinity that may have contaminated the canal 

sediments. 
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EXECUTIVE SUMMARY 

Eighteenmile Creek is a small scream in Niagara County that headwaters near 
Lockport, theo flows north, emptying into Lake Ontario at Olcott. Much of the flow in 
Eighteenmile Creek is augmented by Erie Canal water. During the late 1980's and as 
part of the EPA's National Bioaccumulation Study, two whole body carp samples were 
submitted from Olcott Harbor for dioxin and furan analyses. The concentrations of 
2,3,7,8-TCDD in these composites (32.01 and 33.70 pg/g) were well above NYSDECs 
consumption advisory limit (based on fi.lets) of 10 pg/g and the piscivorous protection 
guidance (based oo whole body) of 2.3 pg/g. 

These analytical results triggered a four year (19!'11-1992) study in and around 
Eighteenmile Creek, the Erie Canal, and Lockport. ! his investigation was intended to 
determine if there were concentrations of dioxins and/ or furans in these waterbodies that 
were of environmental or regulatory significance and if so, attempt to identify the 
source(s) of these contaminants to Eighteenmile Creek. 

For this study thirty-four sediment samples, seven fish composites, one 
macroinvertebrate and one water sample were collected. They were analyzed for 
dioxin/furan homologs, and 2,3,7,8-substiruted congeners. By evaluating the absolute 
concentrations of the dioxins and furans, their toxic equivalences and percent abundance 
patterns the following observations were made: 

• The highest absolute concentrations of dioxin and furan 
were found in the Erie Canal in the middle of Lockport. 
These concentrations are considered "levels of concern" as 
the toxic equivalents are considerably higher than the 
sediment guidelines available for comparison. These 
sediments are a likely source of dioxins and furans to 
Eighteenmile Creek. 

• The majority of the sediment samples demonstrated the 
OCDD dominated perc:.•m abundance pattern which is 
common in sediments and characteristic of multiple 
combustion sources. 

• Three congeners (OCDD, 1,2,3,4,6,7,8-HpCDD and 
1,2,3,4,6,7,8-HpCDF) dominate the toxicity of the dioxins 
and furans detected in the sediment samples. 

• The congener and homolog percent abundance patterns at 
the Threemile Island sampling site are notably different -
from any other •. -nbieat sediment sample collected for this 
project. The mea.o.ing of this is unknown. 



• There are several sites in the Erie Canal at Lockport that 
demonstrate significant shifts in the dioxin/ furan percent 
abundance patterns. This could indicate several local 
sources. 

• There were lower background levels of dioxin/furan 
identified in the sediments of oth~r Lake Ontario tnoutaries 
that receive a substantial portion of their flow from the Erie 
Canal. 

It is recommended that the source(s) of dioxins and furans to the sediments in the 
Erie Canal at Lockport be better defined. This effort would be resource intensive, not 
only due to the substantial analytical cost, but because a study of this nature would 
require multidiscipline participation. 

11 
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BACKGROUND 

Eighteenmile Creek and its tributaries drain approximately 259 square kilometer.; of 

relatively flat terrain in northwestern New York State. This drainage basin is located 

entirely within Niagara County and includes the city of Lockpon and the smaller population 

centers of Burt, Gasport, Newfane and Olcott. Eighteenmile Creek empties into Lake 

Ontario about 35.5 km east of the Niagara River. (Figure 1). 

= 
1 cm:33.36bn 

LAKE ONTARIO 

New York State 
Fig.1 

The natural flow of the main stem of the creek and the East Branch tnbutary are 

augmented by water from the Erie Canal The composition of this canal water can be as 

m.uch as 90 percent Niagara River water with most of the balance coming from Tonawanda 
. 

and Ellicott Creeks (personal communication D. ~eeberger, NYSOOT). 

The flow of Eighteenmile Creek's main stem is interrupted by three dams. The ones 

at Lockport and Newfane are old hydromechanical electric generating plants which are now 

abandoned. The Bun Dam is a newly refurbished run-of-the-river hydro-electric facility 

(personal co=unication M. Stankiewicz, NYSDEC). 
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Several industries are located within the drainage basin. These include Harrison 

Division of GMC, AKZO Chemicals, Van de Mark Chemicals, Tv.-in Lake Chemical and 

Milward Alloys. Only one of these (Harrison Division, GMC) currently discharges process 

wastewater to Eighteenmile Creek in a tributary known as the Gulf. The City of Lockport 

sewage treatment plant also discharges treated effiuent to the main stem of the creek. The 

Gasport STP discharges to the East Branch tributary1. 

Previous Monitorin& 

Elevated levels of dioxins and furans have been identified in Eighteenmile Creek. 

The initial indication of this was found in the National Bioaccumulation Study2 data sets. 

This study collected fish from 388 locations nationwide, including 33 sites in New York 

State, between 1986 and 1989. These samples were then analyzed for 60 analytes, including 

15 dioxin/furan congeners. Two whole body carp composites were submitted from 

Eighteenmile Creek at Olcott. The concentrations of 2,3,7,8-tetrachlorodibenzo-p-dioxin 

(2,3,7,8-TCDD) in these composites were 32.01 and 33.70 pg/g, the respective EPA toxic 

equivalents were 39.87 and 56.69 pg/g. (The NYS Department of Health's guidance value 

for 2,3,7,8-TCDD or toxic equivalents in fish fillets which will trigger a consumption advisory 

is 10 pg/g. The NYS Department of Environmental Conservation's guidance for the 

protection of piscivorous wildlife is 23 pg/g of 2,3,7,8-TCDD). These concentrations of 

2,3,7,8-TCDD represent the two highest values for the New York locations that were 

monitored for the National Bioaccumulation Study, while the values of the toxic equivalents 

are two of the three highest. This information indicated that, as far as New York waters 

were concerned. Eighteenmile Creek was a prime site to further investigate dioxins/furans. 
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More information came from a 1988 New York State Department of Health Report 

derailing results from a 1986-1987 sampling survey for dioxins, furans and other priority 

pollutants at 20 community water systems3• Treated drinking water samples were collected 

and analyzed. The only quantified levels for dioxins or furans came from the City of 

Lockport, where two polychlorinated dibenzofurans were identified at one part per 

quadrillion. A follow-up study4 revealed that tetra- to octa-chlorinated dibenzo dioxins and 

chlorinated dibenzo furans were detected at parts-per-trillion to parts-per-billion 

concentrations in the sedimentation basin sludge and in the pump station wet well sediments 

within the Lockport Water Treatment Plant. 

These indications of a potential dioxin/furan problem in Eighteenmile Creek led to 

ambient monitoring by the Bureau of Monitoring and Assessment. In August of 1989, a 

water column sample was collected from Eighteenmile Creek near the hamlet of Corwin. 

The analytical results showed a concentration of total dioxins to be greater than 950 pg/I 

and the total furans more than n pg/I. The 2,3,7,8-TCDD concentration was less than 

detection ( <4.3 pg/I) (unpublished data, Estabrooks, NYSDEC). In July of 1990, a crayfish 

was collected near the Village of Newfane and submitted for tissue analysis. The results 

showed over 408 pg/g (dry wt.) of total dioxin, over 610 pg/g (dry wt) of total furan and 6.6 

pg/g (dry wt) of 2,3,7,8-TCDD (unpublished data, Bode, Novak, Abele, NYSDEC). During 

July and October of 1990, bottom sediment samples were collected in Eighteen.mile Creek 

at North Transit Road, Condren Road and from behind the Newfane Dam. (See Figure 2, 

pg. 10). 
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The results are listed as follows: 

IABLE 1 

Total Dioxins Total Furans 2,3,7,8-TCDD EPA TEF5 

N. Transit Rd. 16,85011 3,120 <.67 116.3 

Condren Road 26,55812 5,403 <12 177.3 

Newfane Dam 34,793 7,780 <.91 282.1 

All values i.o pg/g (PPT) 
(Unpublishe4 data, Bode, Estabrooks, NYSDEC) 

Tb.is fundamental monitoring reinforced the results of the National Bioa.ccumuJation 

Study that there are "levels of concern" of dioxins and furans in Eighteenmile Creek. 

4 
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SAMPUNG SIRATEGY 

Sediments play an important role in the physical movement and biological fate of 

substances such as dioxin and furan. Because of their low solubility in water, sediments can 

function as a primary sink for these hydrophobic compounds. Concentrations several orders 

of magnitude greater than those found in water column can occur in the bottom sediments. 

Because sediments are also useful in determining the spatial extent of a contaminant and 

in tracking pathways. they were selected as the sampling medium of choice for this project. 

Sampling locations for this project were determined by using a systematic approach 

to broaden or focus the sampling pattern depending on results of previous sampling. 'Ibis 

investigative sequence, hopefully, resulted in a logical step-by-step approach to gather the 

required information in a manner that economized available analytical and personnel 

resources. 

A drawback of interpreting information from the canal system sediments is that most 

canal segments are dredged or affected by dredging activities. The lower Tonawanda Creek 

portion of the Erie Canal flows to the east during the navigation season and to the west 

during the remainder of the year. The canal near Lockport is isolated by gates during the 

non-navigation season. These factors complicate the sediment transport and deposition 

patterns and any evaluation of analytical results. 

To augment the sediment data, fish (bass and carp) were collected from the Erie 

Canal. Eighteenmile Creek and Tonawanda Creek for tissue analysis . 
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SAMPLING MEillODS 

The water column sample was collected by directly immersing a 93 liter glass bottle 
through the water colWIUL This container was filled within 3 cm of the top then capped 

with a stopper. The glass container and stopper were prepared by the New York State 

Department of Health, Wadsworth Center, Laboratory of Organic Analytical Chemistry. 

The macroinvertebrate (crayfish) sample was collected in an aquatic net using the 

travelling kick method of sampling. The sample was placed into a collection jar with a little 

stream water then put on ice. Back in the macroinvenebrate laboratory, the sample was 

frozen then freeze dried for submittal to the analytical laboratory. Further information is 

documented in the Ouality Assurance Work Plan for Biological Stream Monitodn& in New 

York State (NYSDEC, 1991). 

The fish samples were collected by electrofishing. Standard fillets were prepared. 

These were then placed in plastic bags and frozen until processed for delivery to the 

Analytical Laboratory. For further details, consult the Statewide Toxic Substance 

Monitorin& ?romm (NYSDEC 1988). 

Several methods were used to collect sediment samples. The Petit Flume sample was 

collected directly into the sample container (1 pint glass jar prepared by the NYSDOH 

laboratory) using a stainless steel spoon. The Pendleton Gate sample was collected using 

a core tube (because of standing water), then transferred to a stainless steel bucket and 

subsampled into the sample container. The Exchange Street, Main Street Bridge, North 

Transit Road and Condren Road samples plus the samples from Twelvemile Creek, Joh.nS-On 

Creek, West Branch of Sandy Creek and the Salmon Creek were obtained using a Teflon"· 

coated scoop to collect a surficial composite into a stainless steel or teflon buckeL This 

composite was then subsampled into the sample containers. The remaining sediment 

samples were collected using a Petite Ponar dredge. These samples were then deposited 

in a stainless steel bucket and subsequently subsampled into the appropriate containers. 

6 
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In a given area, the highest concentrations of dioxins and furans would tend to 

accumulate in those sediments with the greatest organic content. To minimize analytical 

"non-detects" highly organic sediment samples were sought at each site. 

All sampling equipment was thoroughly decontaminated prior to use and between 

sample collections. The following decontamination procedure was used; a soap and water 

scrub, a deionized water rinse and then a double rinse with acetone. 

All pint glass sample containers were prepared by the Laboratory of Organic 

Analytical Chemistry in the New York State Department of Health. 
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ANAL YllCAL PROTOCOLS 

Samples for polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran 

analyses were Soxhelet-extracted with hexane, Kuperna-Danish concentrated followed by 

alumina cleanup. Identification and quantification was accomplished using high resolution 

gas chromatograph/high resolution mass spectrometer using isotopically labeled internal 

standards. Funher details are documented in Analytical Protocol for the Determjgatjoo of 

Polychlorinated Dibenzo-p-Djoxins and Polychlorinated Dibenzofurans by Hj&Ji Resolution 

Gas Chromato~aphfHiBh Resolution Mass Spectrometry (NYSOOH, 1991). 

Total volatile solids were determined by placing the dry residue from the percent dry 

solids procedure in a mufile furnace at 550 • C for one hour. The procedure and calculations 

are detailed in Pretreatment and Djgestiog of Sludge. Sediment and Soil Samples 

(NYSDOH, not dated). 

For the calculation of total organic carbon (low level), the purgeable organics were 

oxidized with acidified persulfate reagent while the nonpurgeable fraction was subjected to 

intense ultraviolet illumination. After further treatment, these two factions were integrated 

to produce a value for total organic carbon. For further details, consult EPA method 415.2. 

8 
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RESULTS 

The results of the initial (1990) sediment sampling effort in Eighteenmile Creek 

(Table 1, Figure 2) indicated that a significant portion of the dioxin/furan contamination 

is caused by conditions upstream of North Transit Road. Since the Erie Canal intersection 

is just upstream and because much of Eighteen.mile Creek's flow is augmented from the 

=al, the next sediment samples were collected (in July 1991) at locations just above and 

just below the canal's confluence with the main stem and the East Branch of Eighteenmile 

Creek. The results (Table 2) indicate that the canal is a likely contributor of dioxins and 

furans. 

Table 2 

Toca! Dicmm Teal""'°"' 2,3,7,S.TCDD EPA la> 

Main St= Upmcam "' Caoa1 YIJ/388" 61./«' <5.8 l.76(1..@' 
(Rcmict Pkwy) 

Main Seem Dow-... oC C&aal 10,71lS 2,396 <5.3 JQl.16 

(Ollltcas-t) 

&a BRDC!> lJpotrcam oC C&aal 7«./""6' 117/62 <1.5 4.13/2.194 
(Gvpon Rd) 

&a Bruid> Dowam..... oC Cami 1787 514 <4.2 20.63 

AD volocs pg/g (PPI) 
'Recult ootmlli=d IO Tocal VOWilc ScUdc ol 991> 

The analytical results for the bottom sediments from Ointon Street, North Transit 

Road, Condren Road and Newfane Dam sh.ow increasing concentrations of dioxins and 

furans in the downstream stations (Figure 3). This could indicate several circumstances, for 

example, sources between the sampling sites, preferential depositional areas caused by 

hydraulic conditions or variability of organic matter in the bottom sediment 

9 
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Normalizing the results from Ointon Street, North Transit and Condren Roads (no 

characterization data are available for the Newfane Dam site) using the total volatile solids 

and total organic carbon results decreases or eliminates the increasing concentrations at the 

downstream sites (Appendix B). The percent abundance patterns of the dioxin and furan 

congeners and homologs for all the Eighteenmile Creek bottom sediment samples appear 

very similar (Figure 4 ). 

EIGHTEENMILE CREEK 

100 
80 
60 

PERCENT ABUNDANCE BASED TO TOTAL DIOXIN OR TOTAL FORAN 
FIG.4 

These two factors led us to proceed with the trackdown process with the assumption 

that the dioxin and furan concentration gradients in Eightcenmile Creek were caused by the 

process of dcwatcring the Eric Canal (for dredging purposes) into the Creek. This process 

significantly increases the flow rate and would tend to flush most of the contaminated 

sediment (suspended and that scoured from the bottom) material in the canal to the first 

major flow obstruction in Eighteenmile Creek, which would be the Newfane Dam. 

11 



Since there was some cenainty that the major source or sources of dioxins/furans to 

Eighteenmile Creek are via the Erie Canal, potential sources were immediately considered. 

These included the Occidental Chemical (Hooker) Durez facility in North Tonawanda, some 

of the many satellite dump sites of various industries located along the Canal, Tonawanda 

and Ellicott Creeks or some yet unknown facility or activity in or around Lockport (see 

Appendix D). 

The scope of the sediment sampling was greatly expanded during September 1991 -

January 1992 to include the upstream length of the Erie Canal (to Tonawanda), the major 

tn'butaries (Tonawanda and Ellicott Creeks) and to bracket known potential sources 

(Occidental Chemical, Frontier Chemical - Pendleton, Creekside and Pfohl Brothers waste 

sites) (see Figure 5). A sample was taken from the mouth of the Petit Flume which 

received much of Occidental's wastes. This was (until November, 1992) the location of City 

of Lockport's water intake pipe. Samples were collected in the vicinity of the City of 

Lockport when the canal was dewatered for winter. Two of these samples were just upcanal 

(Main Street) and downcanal (Exchange Street) from the location where the canal overflows 

into Eighteenmile Creek. Analytical results for dioxins and furans were available from other 

DEC investigative units working on the DiMatteo Drive, Creekside and Pfohl Brothers 

waste sites. 

Tue analytical results (see Figure 6) from these samples show a definite increase in 

the total dioxin and furan concentrations for the two samples (Main Street and Exchange 

St.) collected in Lockport. 

12 
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The area of investigation then focused on the Erie Canal in the immediate vicinity 

of Lockpon during May, 1992 (Figure 7). The results of this monitoring (Figure 8) showed 

the downstream or westerly locations on the outskirts of Lockport to mimic tbe data of the 

September 1991 sampling. The samples collected within tbe Lockport city limits showed 

concentrations increasing to those found at the Main Street site in tbe previous sampling 

round (January 1992). 

Sampling data from the sediments in the vicinity of Lockport showed that the bulk 

of the most contaminated sediments were in the Erie Canal at Lockport and that these 

sediments were likely a major contributor to the contamination of the sediments in 

Eighteenmile Creek. The effect that the quality of the canal's sediments, in reference to 

dioxin and furan, might be having on other tributaries to Lake Ontario that intersect with 

the canal was investigated. 

In July of 1992, sediment samples were collected between Lockport and Rochester 

(Figure 9) up and downstream of the Erie Canal from those tn"butaries known to receive 

a large amount of flow from the canal system. The results (Figure 10) indicate minimal 

impact from the Canal to the diox:in/furan concentrations in these sediment samples. 

A complete data set is compiled in Appendix A 

14 
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OBSERVATIONS 

.. 
'-' 

Total Concentration of Djox:in and Furan 

The designation of a total concentration of dioxins and furaos, in this report, is a 

conservative estimate of the actual total, as all "less than" results were treated as zeros. 

Only the tetra- through octa- homologs were summed as the mono- through tri- are not 

reported because the analytical methodology is not presently available to NYSDEC. To 

produce this data would require the broadening of the chromatograph window which would 

necessitate a more difficult cleanup of the sample, but interference problems, especially with 

PCBs, would not be eliminated. One could reason though, that with samples dominated by 

the hepta- and octa- homologs, the mono-, di- and tri- factions may be of little significance. 

An evaluation of the total concentrations of dioxin and furan in the bottom sediments 

collected for this project (Appendix B) indicate: 

• A substantial portion of the dioxin/furan concentrations in the sediments of 

Eighteenmile Creek apparently comes from the Erie Ona! 

• There are generally decreasing concentrations of dioxin/furan from the Route 

265 site to HinmanfBear Ridge Road (Figure 11). 

17 
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• A moderate elevation of the dioxin and furans concentrations at the Rte. 93 

bypass, then dramatic increases at the sampling sites in downtown Lockport 

(Figures 6 & 8). 

• Increasing concentrations of dioxin/furan in downstream Eighteenmile Creek 

sampling locations (Figure 3). These increases are tempered somewhat when 

the data are nonnaliud to total volatile solids and total organic carbon.. 

• Decreasing concentrations of diox.in/furan in the sediments of the tnbutaries 

to Lake Ontario furthest from Lockport (Figure 10). These tributaries are 

down canal of Lockport and receive substantial flow augmentation of canal 

water. 

18 



All these observations (except for the previous) are also valid using the 

dioxin/furan data normalized for the total volatile solids and total organic 

carbon content of tbe sediments (Pages B-3 through B-5). 

The above observations support the conclusion that for the waterbodies studied 

(except for tbe Petit F1ume) the Erie Canal in Lockport is the geographical locus of the 

highest total ambient concentrations of dioxins and furans. 

There were no immediately observable correlations between the sediment 

dioxin/furan levels and the locations of known hazardous waste sites (Pfohl 

Brothers, DiMatteo Drive, Creekside Golf Course and Frontier Chemical). 

• The results of the analytical work on the four composites of bass and the 

three of carp, collected and analyzed for this project, contrast somewhat with 

the results of the crayfish and the Olcott Harbor carp (National 

Bioamum!lation Study) analysis. Concentrations in the bass filets (see page 

A-7) of 2;3,7,8-TCDD were well below the National (25 ppt) and State (10 

ppt) guidelines for human consumption and the State piscivorous guideline 

(23 ppt). The carp samples from the Erie Canal at Lockport (2.6 ppt) and 

from Tonawanda Creek (3.5 ppt) at Pendleton exceed the State piscivorous 

guideline. In contrast, the levels in the crayfish (6.6 ppt) and in the Olcott 

Harbor carp (35.07 ppt) were substantially higher. It must be noted that the 
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Olcott carp and the crayfish were submitted as whole body samples while the 

other bass and carp composites were from filets. 

It is of interest to note that the levels of dioxins aod furans i.o the fish 

composites tend to correlate positively with the sediment concentrations i.o the 

vicinity of their collection. 

20 



Toxic Equivalencv 

Toxic equivalency quantifies the toxicity of selected 2,3,7,8 substituted dioxin and 

furan congeners by proportionalizing their toxicities to 2,3,7,8-TCDD. These values can then 

be summed and the total will represent the aggrerate toxicity of the dioxin and furan 

concentrations relative to 2,3,7,8-TCDD. This protocol was developed by the USEPA5
• The 

methodology for the routine regulatory use of toxic equivalence is currently under 

development, but has already found some utility as an adjunct measure in the determination 

of natural resource impacts in remedial investigations at hazardous waste sites (NYSDEC) 

and in determining health advisories on fish consumption (NYSDOH). Toxic equivalence 

is used in this report as an evaluation tool 

To facilitate an evaluation of relative congener toxicity, those sediment results with 

toxic equivalencies less than 10 pg/g were excluded due to the possibility of limited 

analytical results skewing the assessment. The analytical results were also grouped into 

three different stream segment data sets. These sets correspond with the investigative 

sequence: Eighteenmile Creek (excluding Remick Parkway), the ~ Erie Canal from 

Tonawanda to Pendleton Gate (excluding Dunnigan Road) and the Erie Canal at Lockport 

(excluding Robinson, Mwphy and Hinman Roads). By evaluating the components of the 

toxic equivalents several observations are made: 
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Three congeners tend to dominate the toxicity, these include OCDD, 

1,2,3,4,6,7,8-HpCDD and 1,2,3,4,6,7,8-HpCDF. For the data setS studied the 

furan congener representS from 46 to almost 63 percent of the toxicity of the 

furans. The two dioxio congeners represent from almost 67 to over 83 

percent of the dioxio toxicity. Together these three congeners represent 65 

to 83 percent of the dioxio/furan toxicity (Table 3). 

• The toxicity percents (Table 3) for the Eighteenmile Creek and the Erie 

Canal at Lockport data sets are very similar while those for the canal between 

Tonawanda and Pendleton Gate are markedly different. This supports the 

observation that the dioxio/furan contamination in the canal at Lockport 

impacts Eighteenmile Creek. 

TABLE3 

OCDD plus 
1234678HpCDD plus 

CXDD plus 1234678 1234678HpCDF 1234678HpCDF 
HpCDD RcJatnc to RdalM: to Furan RclaUvc to Dioxin plus 
Dioxin Tmic:ity Tmiciry Furan Tmic:ity 

E.ighteenmilc Creek 82.68% 5&.02% 78..12% 

Canal at Lockport 83.38% 62.70% 83Jl3% 

Canal Touawanda to 66.82% 45.96% 6S.19% 
Pendleton Gate 

• By comparing the toxic equivalences of 2,3,7,8-TCDD on page B-2 to the 

guidance/aiteria values in Table 4, it is evident that the sediments in the Eric 

Canal at Lockport and in Eighteenmile Creek contain levels that should be 

of conc:em 
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Gyjdelines /Cciteria for Assessin~ 2.3.7.8-TCDD Levels in Bottom Sedjments 

TABl.E4 

Source Aficaed Organisms Concenlr3J:ion or Range (pg/g) 

NYSDEC' Human Health 10-100 
Wildlife 3-30 

NYSDEC,, Human Health .08 Organic Carbon 
Wildlife 8 of 4% 

State of WJ.SCOnsine UoknoWD 1.0 

USEPA0 Fish 60 
LowRisk Mammals 25 

Avian Wildlife 21 

USEPA2 FISh 100 
lfigb Risk Mammals 25 

Avian Wildlife 210 

ASediment criteria derived by the se.diment-to-fish bioaccumulation method by Division of 
Fish and Wildlife. 6 

8 Sediment criteria and guidelines used by Divisions of Fish and Wildlife and Marine 
Resources as guidance. 1 

~um allowable concentrations for beach nourishment and in water disposal State of 
WJSCOnsin. a 

°Low risk concentrations derived from no-effects thresholds for reproductive effects in 
sensitive species (USEP A). 9 

EHigh risk concentrations derived from TCDD doses expected to cause 50 to 100% mortality 
in embroyos and young of sensitive species (USEP A). 9 

• From the perspective of toxic equivalents, the fish composites from the Erie 

Canal at Lockport (9.7 ppt), Middleport (4.3 ppt) and North Tonawanda (4.3 

ppt) and from Tonawanda Creek at Pendleton (6.8 ppt), all exceed the State's 

piscivorous guideline. It should be noted that th.e carp composite from the 

canal at Lockport is approaching the State's bu.man consumption guideline. 



Percent Abundance Patterns 

Percent abundance patterns are useful in characterizing the composition of complex 

compounds, such as dioxins, furans and PCBs. Percent abundances are calculated by 

dividing each individual congener and/or homolog concentration by their respective totals. 

The percent abundance values for each congener and homolog are then arranged in a fixed 

sequence, which establishes a pattern. This pattern can then be used to compare the 

similarity or divergence of the analytical results of multiple samples. 

For each 2,3,7,8-substituted congener, percent abundance was calculated once using 

the total homolog concentration and then a second time using the total of the tetra- through 

octa- homologs of the dioxins for the dioxin congeners and the tetra- through octa

homologs of the furans for the furan congeners. The first percent abundance calculated to 

the homolog concentration shows a congener's relative concentration compared to the total 

of its isomers. The second percent abundance characterizes each congener's concentration 

with respect to the relative total of its respective compound. 

Each homolog total also had a percent abundance calculated using the relative total 

of its respective compound and a second calculated using the overall total of the dioxin plus 

furan homologs. While the first percent abundance calculations will characterize each 

homolog's relationship to the total of its respective compound, the second will identify 

changes in the relationship between the overall concentrations of dioxins to furans. These 
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three denominators were used in the percent abundance calculations to afford several 

perspectives which should provide a more complete evaluation of the coogener/ bomolog 

patterns. In each variation of the percent abundance calculations, all "less than" results were 

treated as zeros. 

The percent abundance pattern found to be typical for the sediments collected for 

this project (Figure 12) shows an OCDD domination. This pattern is commonly found in 

this medium and is indicative of multiple combustion sources {11-18). 

ao 
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<o 
l. 0 

TYPICAL SEDIMENT PERCENT ABUNDANCE PATTERN FIG.12 
BASED TO TOT AL DIOXIN PLUS FUR.All 

By graphically displaying and then comparing the percent abundance patterns, 

marked changes, if th.ey exist, can be identified. Only the congeners and bomologs with 

relatively complete percent abundance data sets were graphed. The data were sequenced 

in a spatial order proceeding from Tonawanda through Lockport. The results are displayed 
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in Figures 13 through 26 . An evaluation of the data, based to total dioxin or total furao, 

show evident panem deviations at Threemile Island for HeCDD (Figure 14}, OCDD 

(Figure 15), 1,2,3,4,6,7,8-HeCDF (Figure 16) and OCDF (Figure 19). Less prominent 

changes for TCDD and PCDD were noted in the incomplete data sets at this sampling 

location. At Hinman/Bear Ridge changes occurred in the HeCDD (Figure 14}, HpCDF 

(Figure 18) and OCDF (Figure 19} homologs. At Rte. 93 Bypass, the 1,2,3,4,6,7,8-HpCDD 

(Figure 13), 1,2,3,4,7,8-HeCDF (Figure 16} and 1,2,3,4,7,8-HpCDF (Figure 17) congeners 

along with the HpCDD (Figure 14), HeCDF (Figure 18} and OCDF (Figure 19} homologs 

demonstrated notable shlfts. At Millard Street, the two furao coogeoers 1,2,3,4,7,8-HeCDF 

(Figure 16) and 1,2,3,4,6,7,8-HpCDF (Figure 17)) show changes; at Transit Road/Rte. 31, 

HpCDF (Figure 18) and OCDF (Figure 19} show change; at Main Street, HeCDD and 

HpCDD (Figure 14); and at Exchange Street, 1,2,3,4,6,7,8-HpCDF (Figure 17} show 

evidence of percent abundance p~cm shifts. 
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These percent abundance patterns tell us that there are marked changes in the 

makeup of the dioxins and furans in the bottom sediments at Threemile Island and at 

several locations in the Erie Canal in Lockport. This may indicate inputs (sources) at these 

locations. The graphs characterizing the percent abundance patterns based to the respective 

homolog total and to the total of the dioxin plus furan homologs generally support this 

assessment. 

Although not displayed, the percent abundance patterns for the five Eighteenmile 

Creek sites show dioxin and furan patterns at the four sites, downstream from the canal, are 

very similar to each other and appreciably different from the upstream site (Remick 

Parkway) . 
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Euc!jdjan Distance 

By using these percent abundance patterns, changes in the proportional makeup of 

the diox:in and furan congeners and/or bomologs can be detected and then assessed by 

statistical tests. This information, along with the absolute concentrations and toxic 

equivalences can be used to identify locations where sediments have likely been impacted 

by sources. 

One method to quantify differences in percent abundance patterns is called Eucliciian 

distancc10
• In this procedure, each sample result is descnbed as occupying points within a 

multi-dimensional space where each dimension is a fraction of the total dioxin and/or furan 

mass contributed by each of the 2,3,7,8-substituted congeners and homologs. The distance 

between any two sample results (A and B) can be computed as: 

Where variables X, Y _.and Z are the congener or homolog percent abundances for each 

sample. 

Minimum distances are between like sample results and likewise, maximum distances 

are between those sample results that are most dissimilar. Only congeners and homologs 

with relatively complete data sets (Le. all or most analytical results above quantification 

level) were included in the Euclidiao calculations. 
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Euclidian distance calculations (Page C-1) were completed for each of the three 

percent abundance data sets (based to homolog totals, total dioxin or furan and total dioxin 

plus furan). The ranking of the resultant Euclidian distances shows the greatest magnitude 

of change in Erie Canal sediment dioxin abundance patterns occurs between Rte. 265 and 

Threemile Island. The second greatest change shows up between Threemile Island and 

Sherwood Avenue. The next greatest dioxin pattern changes are between Minard Street and 

the Transit/Rte. 31 site and again between Main Street and Exchange Street. 

For Erie Canal sediment furans, the greatest percent abundance pattern change 

occurs between Minard Street and the Transit/Rte. 31 site. The second greatest change 

occurs between Hinman RoadfBear Ridge and the Rte. 93 Bypass. The next greatest 

changes for furans occur between Rte. 93 Bypass and Minard and.between Rte. 265 and 

Threemile Island 

For the overall dioxin/furan congener and homolog patterns, the greatest change 

occurs at Threemile Island. The next greatest between Minard Street and the Transit/Rte. 

31 site and again between the Rte. 93 Bypass and Minard Street. 

In comparison, changes occurring for all sampling sites between Sherwood Avenue 

to Hinman Road/Bear Ridge are ranked very low for change for all congener and homolog 

variations . 
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To show statistical significance (P < .OS), the t statistic was applied to the Euclidian 

data sets (Page C-3) using the maximum likelihood unbiased estimator as the standard 

deviation factor. The results of this analysis on each of the percent abundance data sets are 

in general agreement with one another. 

Findin~s 

• The dioxin/furan analytical results from the four downstream Eighteenmile 

Creek sediment samples are very similar. 

• The dioxin/furan analytical results from lbreemile Island sediments are very 

different from any other sediment sample collected for this study. 

• Th.ere are significant (P<.05) changes in the dioxin pattern between the Rte. 

93 Bypass and Minard Street. 

• There are significant (P<.05) changes in the fur.in pattern between Minard 

Street and Transit/Rte. 31 site and again between Transit/Rte. 31 and Main 

Street. 
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There is a significant (P < .05) change in the dioxin pattern between Main 

Street on the canal and the Clinton Street site on Eighteenmile Creek. (The 

riparian area between these two sites is covered with cinders and other 

combustion debris). 

There is a significant change (P < .05) of the overall dioxin and furan percent 

abundance patterns at Tueemile Island, between the Rte. 93 Bypass and 

Minard Streets and between Minard Street and the Transit/Rte. 31 site . 
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SUMMARY 

• The majority of the sediment samples demonstrated the OCDD dominated 

percent abundance pattern whicb is common in sed.imentS and characteristic 

of multiple combustion sources. 

• The highest absolute concentrations of dioxin and furan were found in the 

Erie Canal in the middle of Lockport. These concentrations are considered 

"levels of concern" as the toxic equivalents are considerably higher than the 

sediment guidelines available for coroiiarison. 

• Three congeners (OCDD, 1,2,3,4,6,7,8-HpCDD and 1,2,3,4,6,7,8-HpCDF) 

dominate the toxicity of the dioxins and furans detected in the sediment 

samples. 

• The congener and homolog percent abundance patterns at Threemile Island 

are notably different from any other ambient sediment sample collected for 

this project. The meaning of this is llllknown. 

• There are several sites in the Erie Canal at Lockport that demonstrate 

significant shifts in the dioxin/furan percent abundance patterns. This could 

indicate local sources.. The list of potential sources in the vicinity is 

substantial {See Appendix D). 
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There were lower (background) levels of dioxin/furan identified in the 

sediments of other Lake Ontario tributaries that receive a substantial portion 

of their flow from the Erie Canal 

It is yet to be determined if the levels of dioxin and furan in the canal are of 

environmental and regulatory imponance. If they are, the sources of the dioxins/furaos to 

the sediments in the Erie Canal at Lockport should be identified. The source(s) of the 

unusual patterns to the Threemile Island site should also be investigated. 
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QUAUTY CONTROL 

Quality Control for tills project included five surrogate spikes (native CDD and CDF) 

and 17 method blanks. The control limitS in the analytical laboratory for the percent 

recoveries of the surrogate spikes at concentrations greater than ten times the reporting 

level are±. 20%. These control limits are a generally accepted standard for dioxin analysis. 

The surrogate results are calculated by isotope dilution mass spectrometry, as are the sample 

results. For method blanks, it was expected to have all analytes below the limit of detection. 

But by using a GC/MS system capable of detecting as little as 0.1 pg of material. reportable 

amounts of analytes will occasionally be found. OCDD, in particular, was recurrently 

detectable in method blanks, while detection of other analytes was rare. To be considered 

reportable, the analytical laboratory requires that the signal in the sample be at least three 

times that found in the method blank. Otherwise, both the sample and blank were rerun. 

Surroeate Spikes 

Of the five spikes, four were run with sediment samples and one with the fish tissue 

samples. For the 120 spike analyte results associated with these five surrogate spikes, the 

average percent recovery was 100.6% with a standard deviation of 11.4%. 
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Method Blanks 

No analytes were detected in the method blank for the water sample. 

Six blanks were run with th<. fish and crayfish samples. Of the three method blanks 

with the fish samples, two showed reportable levels of OCDD (42 and 12 pg/g). The 

corresponding sample results had OCDD results less than reporting level One method 

blank was originally run with the crayfish sample and had an OCDD level of 67 pg/g. Two 

subsequent blanks were less than the reporting level for all analytes. The crayfish tissue 

showed 260 pg/g of OCDD. 

Ten method blanks were analyzed with seven sediment sample groupings. Only two 

showed levels of any dioxin or furan a.nalyte. One of these blanks had 47.5 pg/g of OCDD. 

Two additional blanks were run with this sediment grouping and they were both less than 

the reporting level for all analytes. The minimum value of OCDD for the sediments run 

with these blanks was 430 pg/g. The second of the original method blanks showed OCDD 

at 31.5 pg/g and 1,2,3,4,6,7,8-HpCDF at the minimum reporting level of 2.6 pg/g. Two 

sediment samples associated with this method blank had levels of OCDD (33.9 and 75 pg/g) 

and 1,2,3,4,6,7,8-HpCDF (7.7 and 3.8 pg/g) that were within three times the method blank 

value. Because these sediment samples were of secondary importance., intended to measure 

low level background conditions, the method blank problem with these samples had no 

effect on the evaluati.on of the dioxin and furan concentrations in the primary samples. 
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The analytical laboratory reportS that all established laboratory methods and 

procedures were followed and all quality control samples, other than the one just discussed, 

met established guidelines. The quality control samples strongly indicate useful data of big.b 

quality. 

.. 

·-
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ACCOUNTS 

Analytical 
34 Bonam SedimentS 

Dioxin/furan Analyses (34 samples)($1744/sample) 
TVS and TOC Analysis (34 samples)(SlOl /sample) 

8 Biota Samples (7 fish composites, l macroinvertebrate ( crayiisb)) 

Dioxin/furan Analyses (8 samples)(S1744/sample) 

1 Water Sample (phase separated) 

Dioxin/furan Analyses (2 samples)(S1744/sample) 

Tota] Analytical Cost 

$59,300 
3,440 

13,950 

3,490 

·sso,180 

"Cost per sample includes laboratory QA/ QC. The analytical cost was supplemented with 
a $20,000 grant (x995237-01) from the USEPA Great Lakes National Program Office 
through the USEPA Region D Niagara Frontier Program Office. 

Personnel (Salaries) 
Two principal investigators. 
14 days in field sampling. 
8Q days in office doing research, data analysis and report preparation. 
94 days ($180/day)(l.4 overbead)(l.28 benefits) = 

One technician 
8 days in field sampling. 
.ill days in office doing research and report preparation. 
18 days ($100/day)(l.4 overbead)(l.28 benefits) = 

Travel and Miscellaneous Expenses 
Travel 

Tota] Personnel <Sa}aries) 

-700 miles/ trip (7 trips)(S.28/mile) 

Room 
7 nights (-$40/nigbt) 

Per diem 
14 days ($26/day) 

Tota] Travel and Miscellaneous 

Tota] Project Cost 

39 

$30,320 

3,226 

$33,546 

Sl,370 

280 

364 

$2,014 

$115,740 
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234~l'Oll' d.2 7.2 6.4 <SJ <4.1 <4.8 SS h? 

1%1478-1 leClll' 19 43 18 9.8 4.1 6.4 J10 2'10 

tn1111-1lcClll' 8.4 31 9.1 4A <3.3 <"2 100 (o6 

D461MlcCDP 9.6 7.8 9.1 <S.I <3.9 <S.9 3? 36 

l23'lllM lcClll' <4J <3.9 <S.0 <4.9 <3.7 <5 4 II 15 

l.D461Mlp(DP 120 140 110 46 26 10 sooo 2.llXl 

1%14~1p(DP NA NA NA NA NA < l l 110 DO 

Ta>P 89 180 as <S.9 29 9.1 110 210 

l'(J)P S1 110 96 41 23 21 460 m 

lleCDP 140 160 140 64 27 so 2100 !JOO 

llpCl)P 260 160 210 89 52 110 11.000 7SOO 

D<DP lSO J9 180 84 4S 110 7400 ~ 



a.... r«l"->los -M. N"'l'i'1R.d. 

zna.T<DD <13 <12 

1:ma.rcno <17 <14 

123671-1 lcCDD <29 <23 

UJ'lll9.llc.rim <28 <22 

, 
1 " m ltcO>D <32 <2S -

1'™671\.llpCDD 63 SI 

T<DD 9.8 s.l 

reno <17 <14 

11.a>D 2$ 17 

llpCDO IJO 100 

OCDD 7<i0 490 

"" '"' • <II <9.6 

<II <9.3 

~; .... ~,., <14 <12 

123411-lkQ)P 8.9 <12 

12:!6711-lleCDP <16 <13 

"4678-11.a>P <I? <16 

ll'.J711'~1 kCDP <18 <15 

UMG°/8.llpCDP 49 14 

113419'-lljl(Jll' <42 <32 

TCDP 13 <9.6 

ra>P 1$ <9.3 

ll<Ol[I JO 12 

llpCDP 69 26 

OCDP 6S 24 

ANAL VOCAL RllSUL 1'S (pc/I) 
Sl!DIMllNl'S FROM llRffi CANAL (NllAR U:><XPOR'I) 

tliamu/Jlcar Ridco R.d. RU930,S- Miunf SL 

<II <17 < 11 

<16 <24 <15 

<41 43 S.6 

<37 <4S <27 

<44 <S2 <31 

60 1400 120 

<II 14 IS 

<16 21 7.1 

8.2 2.10 39 

110 2200 2AO 

610 9100 1200 

<9.3 4 .9 <9.2 

<II <IS 3.9 

<14 <20 <13 

<21 16 35 

<22 <2S 9.0 

<26 <29 s.s 

<25 <27 <16 

19 4JO 280 

<83 <82 <44 

<9.3 JO 4() 

<II 63 39 

<21 310 100 

48 1400 320 

38 1800 34-0 

T,..,.;1{Rk31 

•S 

<21 

250 

3S 

20 

SIJOO 

51 

140 

2000 

13,000 

100.IXXJ 

21 

]J 

92 

270 

110 

49 

IS 

6600 

110 

280 

soo 

2800 

14,000 

5200 



... -Coa1 ml!<-*'I Uporam 

2J111..TCDO <7.$ 

l.mM'O)O <6.9 

IDrlNloCDO < 11 

UJ719.,l lcCOD <II 

IDflMka>D <11 

l~D 81 

T<DD <?.$ 

ra>D <6.9 

llcCOD 26 

llp(DD 140 

> OCDD 600 

2J111..T<DP <7.6 

Jn19.l'CDP <S.6 

23418-l"CDP <7.$ 

1234711-UoCDP <S.9 

ll:l6'111-Hc(l)I' <6..S 

ZJ467S.f loCDP <7.9 

aJ'189.11eCDJ1 <7.7 

JZJ467S.flp0')1' 26 

1134719·11,,a>P NA 

10>1' <7.6 

PCDP 14 

lloCDI' 12 

llp(DP 4.1 

OCDP 46 

t.NALYllCAL RllSULTS (l'Cfg) 
SIID!MllNfS l'ROM OlllllR llRIIl CANAi. 11UDlTfARll!S 

U.Ulltudl ~Ouk ~end w .Dnndt Sudy 
o-...a- Upaam Do.lllbam Cr. Upucui 

<4.2 <.34 <.32 A9 

<4.0 .2S <.34 <.32 

<6.S <.2.16 2.29 I.DIS 

<6.S <.SC <1.43 l.lA 

<7.6 <.n <.6S JU 

no 7.96 59.77 IUI 

<4.2 <M <.ll .49 

<4.0 1.80 <2.02 <..18 

J7 <4.43 <IUS 6.96 

150 7.96 103.14 32.llS 

"°° 74.95 833.4.S 201.90 

7.6 1.82 <1.68 <1.42 

<3.2 .37 .62 <.48 

<4.3 .66 1.19 .80 

22 1.23 S.18 .99 

7.8 <..52 1.41 <.62 

<4.6 <.49 1.16 <.47 

<4J <.21 <.Am <.206 

140 l.83 lS.61 7.70 

NA <.179 <.CM3 <.44 

29 7.71 <7.91 <J.65 

26 1..58 IS.89 <2.88 

79 <3.95 lA.02 <1.$2 

190 ID.26 76.68 < 11..12 

190 12.14 70.116 2S.G9 

w.n...-
SoodyCr. s.Jmoe <hell S.tmoo C=k 
Dooniottam Upouum no.-....,, 

<.14 <1.7 <. IS7 

<.II <2.1 <JJrl 

IA$ 3.1 < OS8 

.$$ <2.8 < 054 

<.28 <1) <.6S 

28."IO 82 ) .08 

< .1'4 1.7 <.157 

< .21 <2.1 <.()87 

<4.81 ll <.00 

S0.67 170 <4.95 

321.lS 1090 3386 

<1.02 <l.S < • .Cl 

.21 < l.4 .o7 

<.33 2.9 <.20 

191 6.2 < ,19 

<.0 18 .IS 

<.056 1.2 < .O?J 

<.CIS8 < 18 <.OOS 

14J9 SJ <.70 

.34 <3.8 <.12? 

<I 02 19 < 1.70 

<4.11 22 <.27 

<9.46 29 .SI 

34.66 85 < I.SS 

JS6S 66 JIU 



' 
V\ 

.. 

O.paa or lfoalolos 

D'JS.TO>D 

lZJ78 KDO 

123611-lfcCDD 

1%l'l1Nka>D 

~lc(J)I) 

W46"111-UpCDD 

TO>D 

PCJ>D 

lloCDD 

llpCDD 

<><DD 

2178-TO>I' 

·~ 
:t:M'nW'O>I' 

l:t:M'll-l lc(J)I' 

12l6'1B-11«1>1' 

%146711-l lcCDI' 

tzl789.llcCDI' 

~11.,(lll' 

l:t:M'lli'J-llpO)P 

T(])P 

PCDI' 

llcCDP 

llp(DP 

()(DI' 

0.-Ri.e. 
Upuaa 

<.029 

< .Oil 

<.085 

< .018 

<.o89 

<316 

<11"9 

<.Oil 

.27 

<6.91 

67.40 

.ll 

<.007 

< .OOll 

<.18 

<.047 

<.!IS3 

< .!ISS 

JS 

<.102 

.98 

.28 

<.44 

< .'10 

<1.36 

ANALYilCAL IUJSULTS (pg/g) 
SllDIMIJNl'S PROM OJllllR lllUll CANAL 'l'IUDUTAIUllS 

~RM:< 1~0'. 
Dowllllbaa (Boctpouad Site) 

<'°46 <2.2 

<.22 <2'6 

< .18 <19 

< .47 <3.4 

.26 <4.0 

20.2.1 8.1 

<1M6 <22 

<.41 <US 

< 4.46 <19 

42.75 20.21 

20.19 153 

<I.IS <2.0 

<.all <t.8 

<.33 <2.J 

<I.SO <2.1 

.so <3.9 

<.079 <2.5 

<.o81 <2.3 

9.ll <13 

.42 <4.6 

<6.04 <2.D 

<3..89 <t.8 

<~I <2.1 

18.16 <3.3 

ll.38 <7.l 



TanrrnwkCt. 
0.11 ......... "'111 Fl.- Upouanl 

%J'll.TO>D l400 <6.7 

um.ra>D IMOO <S.1 

~lcO>O 115.000 <S.9 

~lc(])D 9400 <S.9 

~k<DD 9000 <6.9 

1D46'11Wlj>CDD 77,(IXJ 8.4 

TC>D 110,000 <6.7 

PCDD 120,000 <S.1 

llca>D 220,000 <S.9 

11!0>0 140,000 IJ 

OCOD 170,000 120 

%J'll.TCDP <1900 14 

1.zna.ra>P 32.000 <4.2 

Dm-l'CDP 1.50,000 <S.I 

ll34'11-11.COP 1.I00,000 <3.8 

IDS'Jl.lk<DP 230,000 <4.0 

%146'11-lk<DI' 77,000 <4.8 

1%171Ml.COP <2000 <4,6 

W4B-llp(DP 4,300,000 9.8 

ll34'Jl9..llpCDP NA NA 

TCDP SZ0,000 14 

l'CDP 1,l00,000 <U 

lkCDP :i..eoo.ooo <l.I 

llpCl>P 4,700,000 9.1 

<><DP S,700,000 20 

ANAL YllCAI. RfJSUt:l'S (pg/g) 
SlJlllMl!Nl'S I'll.OM MlSOJLLJ\NOOUS U>CA'llONS 

trulcoa Cr. lllliocu Cr. 
DoormUam UpdlUm 

<7.1 <6.7 

<6.9 <6.9 

<9.2 <IS 

<9.7 <IS 

<II <II 

180 180 

<7.1 <6.7 

<6.9 <6.9 

40 <15 

3SO 280 

2100 2100 

14 <7.l 

<S.2 <S.1 

<6.8 <7.1 

18 < 14 

8.6 <IS 

<6.1 <17 

<6.l <16 

110 37 

NA NA 

77 <7.2 

84 <S.7 

130 < 14 

210 89 

200 97 



ANAL TYTCAL RIISULTS (PC/c) 
DIOTA 

Orp= <Xl"-Aof llric Oma! llrica-1 Bric °'""" llricc...J mp ....... ae r~ptccamac:: ............... n. 13pk'CAm;k 
N.1\Ju .. Loctpoct lod:pon M' 1#; cwt Como J.cquca Rd. ............. -(Cup) (Cup) <-> <-> OI-) (lloa) (Carp) (<np..i.) 

%J'/S-Tt:DO 1.$ 1A5 I.I 1.6 .61 .SJ 3.S 6.6 

JZ1lll-P(DO 1.3 1.7 <7.2 1.4 .14 <.40 1.3 <J.2 

ll367g.lk<DD 1.9 3.6 <1.0 <1.4 <.SI <.69 2.8 24 

ll3789·11cCDD .41 .64 <.98 < 1.3 <.46 <.63 .49 <.'46 

1l34'11-1.lc(]}I) .54 I.I <I.I < U <J6 <.16 .S9 <S.S 

~ 4.9 9.6 < 1.6 <2.6 .20 < L2 rn <) . 
Tt:DD J.s 2,6 I.I 1.6 .61 .S3 3.S 14 

PCDD 1.3 1.7 <.n 1.4 .14 <.40 1.3 <3.2 

llc(])D 2.9 5.3 <1.0 <1.4 <.SI <.69 1.9 48 

llp<DD 4.9 9.6 < 1.6 <2.6 .20 <L2 4.0 M 

> 
OCDD 7.8 13.0 <3.4 <5.9 3.4 2.4 S.8 uo 

D'l8-Tt:DP u u <.66 1.7 1.0 .SI J,S 110 

~ .39 I. I <.Sl <.57 .16 <.28 <.26 II 

l3C78-l'CDP 2.7 7.J 1.3 3.4 .41 .23 3 1 18 

UJOll.lk<DP I.I 6.2 .64 .70 <.27 <.35 1.6 29 

l~lcCDI' .63 2.1 <.60 <.19 .17 <.37 .S9 <J O 

~lc:O)I' <.29 1.2 <.11 <.96 .16 <.<41 <.28 <JS 

tll189-HcCOP <.28 <.31 <.67 <!Tl <.29 <.38 <.26 <3.3 

tn461l-lfp(DP 1.0 4.4 <.9S < 1.3 .29 .35 71 <S 

1Df789.llpCDP NA NA NA NA <.70 <.96 NA NA 

T(J)P 1.4 2.8 <.66 1.7 J.0 .SI J B 340 

raw 3.1 8.1 1.8 2.6 ..so .19 32 95 

lkCDP 2.4 11.0 2.0 .70 .44 <.35 2.1 130 

HpOlP 1.0 4.4 <.95 < 1.3 .71 .74 .71 45 

OCDP L2 2.6 <2.1 <l.6 1.4 .~ < 42 <89 

"n.kDq .. I I 0 9.7 1.9 4.3 1.0 .1 6J 38.2 



ANALYllCAL Rmtll:l'S (Jlc/l) 
WAnut CX>WMN EJOlmu!NMIUl CRill!K A1' JAOOUllS ROAD DRID<lll 

Ooa••ir Of 'fOlllaC:lloc w .... hltladalo 

:z:m:ra>o <3.l <4.3 

l2:J7l..l'O>D <l.S <4.S 

UJ611.1tca>D <S.O <4.B 

lZJll9..I tca>D <4.7 <4.1 

l~tca>O <S.4 d.2 

I z:l46'la.l lp(J)O 12 72 

TCDO <3.l <4.3 

PCDD <l.S <4.S 

ltca>O <S.O 12 

llp(DO 211 110 

OCllD 140 670 

2371-TCDP <3.0 <4.6 

00 lll78-l'{l}P <3.6 <4.3 

:J34111.,f(])p <3.9 <4.3 

1Df11.lloCDP <2.6 2.0 

ltJ611.1tca>P <2.7 <3.4 

l:l4GIB-lk(])P <3.2 <M 

1ZJ189.ltca>P <3.S <3.9 

1.234611-llpCl.W <4.9 18 

1.234?119-11pCDP NA NA 

T(])p <3.0 <4.6 

l'(DP <3.6 <U 

llc<DP <2.6 8-0 

llpCDP <4.9 31 

oa>P <16 32 
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RESULTS OF SEDl:MENT CHARACI'ERIZATION ANALYSES 

Remick Parkway 
Clinton Street 
N. Transit Road 
Condren Road 
Newfane Dam 

Rte. 265 
Tireemile Wand 
Sherwood Avenue 
Sawyer Creek 
Durutlgan Road 
Pendleton Gate 
Main Street 
Exchange Street 

Robinson Road 
Murphy Road 
Hinman/Bear Ridge Rd. 
Rte. 93 Bypass 
Minard Stteet 
Transit/Rte. 31 

East Branch 
Upstteam 
Downstream 

Johnson Creek 
Upstream 
Downstream 

W. Branch Sandy Creek 
Upstream 
Downstream 

Salmon River 
Upstream 
Downstream 

Genesee River 
Upstream 
Downstream 

Twelve-Mile Creek 

Petit Flume 
Tonawanda Creek 

Upstream 
Ellicott Creek 

Upstream 
Downstream 

, I.II tc:;llll$ m pcra::llt t ~ J 

1VS TOCcom1> TC>C,_,. 

13 83 .15 
9 22 1.1 

11 5.0 3 
12 6.8 1.0 

NA NA NA 

7 3.4 .17 
5 2.6 39 
6 2.2 38 
4 2.6 .64 
5 1.2 22 
5 2.4 .54 
6 4.6 .95 
6 6.4 .96 

4 13 32 
2 1.8 .25 
3 3.6 .18 
6 2.1 .84 
5 2.8 .56 

11 3.6 .67 

17 8.4 .78 
9 3.1 .50 

12 5.4 1.49 
4 1.9 .45 

11 6.8 1.08 
2 2.0 .11 

4 32 .85 
6 5.0 .59 

2 .7 .24 
3 .9 .25 
2 1.3 .45 

NA NA NA 

4 1.8 .19 

5 3.6 .31 
5 7.4 .78 

I•~· 'Iota! YUWllC :SOUQS 

'roe_- Total Org;uW: Carbon Combustion Method 
TOC,,... - Total Orgaliic Carbon UV - Oxidation Melhod 

B - 1 



Kr.:> UL 1 ;) U t" ;)t:.1.J 1MJ:.N 1 AN ALY :S~ 

Remick Parkway 
Clinton Street 
N. Transit Road 
Condren Road 
Newfane Dam 

Rte. 265 
Threemile Island 
Sherwood Avenue 
Sawyer Creek 
Dunnigan Road 
Pendleton Gate 
Main Street 
Exchange Street 

Robinson Road 
Murphy Road 
Hinman/Bear Ridge Rd. 
Rte. 93 Bypass 
Minard Street 
Transit/Rte. 31 

East Branch 
Upstream 
Downstream 

Johnson Creek 
Upstream 
Downstream 

W. Branch Sandy Creek 
Upstream 
Downstream 

Salmon River 
Upstream 
Downstream 

Genesee River 
Upstream 
Downstream 

Twelve-Mile Creek 

Petit Flume 
Tonawanda Creek 

Upstream 
Ellicott Creek 

Upstream 
Downstream 

.t:..t' - toxic.!:.-,-·~ ency f'actor 
All results in pg/g (PP'!) 
ND - None detected 

TOT. DIOXIN TOT. FURAN 

560 64 
10,705 2,396 
16,850 3,120 
26,558 5,403 
34,793 7,780 

4,764 796 
1,850 649 
3,015 711 
1,669 278 
1,094 176 
1,836 300 

146,832 20,810 
63,788 17,260 

925 192 
613 62 
728 86 

11,565 3,603 
1,501 839 

115,191 22,780 

766 117 
1,787 514 

85 39 
936 187 

242 25 
372 74 

1,285 221 
34 5 

67 1 
286 29 
173 ND 
. 

760,000 14,920,000 

133 44 

2,380 186 
2,490 701 

B-2 

1CF 

3.8 
1032 
1163 
1773 
282.1 

16.1 
512 
185 

9.6 
4.8 

11.8 
8413 
447.1 

72 
2.4 
3.1 

743 
36.6 

966.0 

4.1 
20.6 

25 
6.7 

25 
2.6 

10.0 
.1 

.2 
1.3 
2 

704,580 

2.6 

7.7 
192 



KJ:..SULl~ Ur SEDIMENT ANALYSES 
NORMAUZED TO TOTAL VOlATD..E SOLIDS (9%) 

TOT. DIOXIN TOT. FURAN 

Remick Parkway 388 44 
Ointon Street 10,705 2,396 
N. Transit Road 13,786 2,553 
Condren Road 19,919 4,052 
Newfane Dam NA NA 

Rte. 265 6,125 1,023 
Threem.ile Island 3,330 1,168 
Sherwood AveDUe 4,523 1,067 
Sawyer Creek 3,755 626 
Dunnigan Road 1,969 317 
Pendleton Gate 3,305 540 
Main Street 220,248 31215 
Exchange Street 95,682 25,890 

Robinson Road 2,081 432 
Murphy Road 2,759 279 
Hinman/Bear Ridge Rd. 2,184 258 
Rte. 93 Bypass 17,348 5,405 
Minard Street 2,702 1,510 
Transit/Rte. 31 94,247 18,638 

East Branch 
Upstream 406 62 
Downstream 1,787 514 

Johnson Creek 
Upstream 64 29 
Downstream 2,106 421 

W. Branch Sandy Creek 
Upstream 198 20 
Downstream 1,674 333 

Salmon River 
Upstream 2,891 497 
Downstream 51 8 

Genesee River 
Upstream 302 5 
Downstream 858 87 

Twelve-Mile Creek TI9 ND 

Petit F1u.m.e NA NA 
Tonawanda Creek 

Upstream 299 99 
Ellicott Creek 

Upstream 4,284 335 
Downstream 4,482 1,262 

B - 3 

TEF 

2.6 
1032 
952 

133.0 
NA 

20.7 
922 
27.8 
21.6 

8.6 
212 

1,262.0 
670.7 

162 
10.8 
93 

111.5 
65.9 

790.4 

2.2 
20.6 

1.9 
15.1 

2.0 
11.7 

22.5 
2 

.9 
3.9 

.9 

NA 

5.9 

13.9 
34.6 



.KJ:::::>UL l :S OF SEDIMENT ANALYSES 
NORMAllZED TO TOTAL ORGANIC CARBON COMBUSTION METHOD (4%) 

TOT. DIOXIN TOT. FURAN TEF 

Remick Parkway 187 31 1.8 
Clinton Street 19,464 4,356 187.6 
N.Transit Rnad 13,480 2,496 93.0 
Condren Road 15,622 3,178 1043 
Newfane Dam NA NA NA 

Rte. 265 5,605 939 18.9 
Threemile Island 2,846 998 78.8 
Sherwood Avenue 5,482 1,293 33.6 
Sawyer Creek 2,568 428 14.8 
Dunnigan Road 3,647 587 16.0 
Pendleton Gate 3,060 500 19.7 
Maio Street 127,680 18,096 731.6 
Exchange Street 39,868 10,788 279.4 

Robinson Road 2,846 591 222 
Murphy Road 1,362 138 53 
Hinman/Bear Ridge Rd. 809 96 3.4 
Rte. 93 Bypass 22,029 6,863 141.5 
Minard Street 2,144 1,199 52.3 
Transit/Rte. 31 127,990 25,311 1,073.3 

East Branch 
Upstream 365 56 2.0 
Downstream 2,306 663 26.6 

Johnson Creek 
Upstream 63 29 1.9 
Downstream 1,971 394 14.1 

W. Branch Sandy Creek 
Upstream 142 15 1.5 
Downstream 744 148 52 

Salmon River 
Upstream 1,606 276 12.5 
Downstream Zl 4 .1 

Genesee River 
Upstream 393 6 1.1 
Downstream 1,271 129 5.8 

Twelve-Mile Creek 532 ND .6 

Petit Flume NA NA NA 
Tonawanda Creek 

Upstream 296 98 5.8 
Ellicott Creek 

Upstream 2,644 '2fil 8.6 
Downstream 1,346 379 10.4 

All Reswts in pg/g U>Pt) 

B-4 



RESULTS OF SEDIMENT ANALYSES 
NORMAUZED TO TOTAL ORGANIC CARBON-UV-OXIDATION METIIOD (.5%) 

TOT. DIOXlN TOT. FURAN TEF 

Remick Parkway 1,867 213 12.7 
Clinton Street 4,866 1,089 46.9 
N. Transit Road 28,083 5,200 193.8 
Condren Road 13,279 2,702 88.7 
Newfane Dam NA NA NA 

Rte. 265 14,012 2,341 47.4 
Threemile Island 2,372 832 65.6 
Sherwood Avenue 3,967 936 243 
Sawyer Creek 1,304 217 7.5 
Dunnigan Road 2,486 400 10.9 
Pendleton Gate 1,700 278 10.9 
Main Street 77,280 10,953 442.8 
Exchange Street 33,223 8,990 232.9 

Robinson Road 1,445 300 113 
Murphy Road 1,226 124 4.8 
Hinman/Bear Ridge Rd. 2,022 239 8.6 
Rte. 93 Bypass 4,857 2,145 442 
Minard Street 1,340 749 32.7 
Transit/Rte. 31 85,963 17,000 720.9 

East Branch 
Upstream 491 75 2.6 
Downstream 1,787 514 20.6 

Johnson Creek 
Upstream 29 13 .8 
Downstream 1,040 208 7.4 

W. Branch Sandy Creek 
Upstream 112 12 1.2 
Downstream l ,691 336 11.8 

Salmon River 
Upstream 756 130 5.9 
Downstream 29 4 .1 

Genesee River 
Upstream 140 2 .4 
Downstream 572 58 2.6 

Twelve-Mile Creek 192 ND .2 

Petit Flume NA NA NA 
Tona'4mda Creek 

Upsneam 350 116 6.8 
Ellicott Creek 

Upstream 3,839 300 12.4 
Downstream 1,596 449 12.3 

All results m pg/g (ppt) 

B - 5 
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() 

' ..... 

OONPAIUSON OP 
Sll1lS 

rue. 26SfTI>-mllc ... 

Threemllc 11./Sbcrwood 

Sherwood/Sawyer 

SawycrfDunnlp.o 

Dunnlpn/Pcndlelca 

Pendlelca/RobllllOG 

Robln&0n/Murph1 

Murphy/Hlnnua-llar Rldge 

Hlnman·llear Rldp/Rl• 93 llypea 

Rte 93 Dypu&/Mfnud 

Mlnanlfrranail-Rte.31 

Traul«Rto.Jl{Maln 

M&lnfl!.u:h••se 

M&ln/Olalon 

Olo1oojN.Tranal1 

N.Tran1h/Cood-

Coodn:n/Nm•"" 

.. 

llVQJDIAN DISl'ANO! NBMUlUlMl!HT 

TOTAL DIOXIN QB l'URAN 'IUJ'AL DIOXIN !'!.US TOTAL 11\JRAN llOMOLOO 'JUfAL 

DIOXIN A PURAN DIOXIN PURAN DIOXIN A PURAN DIOXIN FURAN DIOXIN A l'lJRAN 

38.2623 25.3918 28.6227 28.6834 28.21.! 5.16298 4).4487 

32.5226 24.1311 21.8039 23.7469 23.lS97 4.21064 37.8231 

6Ni1f)1 1.00846 6.s8S3 5.~2 4.84253 1.27914 3.2682 

10.0046 2.97113 9.55321 2.69544 2.2575-4 1.47272 2.6595 1 

LS.828 t.s1483 15.7SS-4 2.2731 1.18625 1.93902 14.6S66 

4.61SOI 1.09659 4.54458 2.65109 2.32293 1.27761 21.4402 

10.0374 J.6978S 9.J.1141 6.49512 5.552-16 3.37114 23.2231 

15.5594 4.31119'.l 14.9279 4.04243 J.09582 2-19944 14.7fll9 

24.3318 7.53731 23.1349 16.9851 14.9925 7.98~ 15.6061 

24.5424 S.29999 23.9633 11.2123 9.688lS 5.64361 6S.S864 

31.o387 8.84666 29.7512 24.LS47 21.2118 11.5437 47.8895 

16.6005 2.14679 16.4611 6.16927 4.90128 3.74665 8.56743 

21.2583 12.6618 17.0761 16.6365 tl.SS82 5.89194 15.11»8 

14.7003 6.2236 13.JIJS 9.55038 9.00301 3.18677 21.7375 

9.34949 1.9416 9.14567 2.85111 2.12742 IJJ9613 21.434 

3.9072 .663626 3.8SOl3 1.62478 1.30648 .965919 3.91807 

2.1876 .973602 2.07007 1.30843 1.111» 1 .681;098 6.43716 



.. .. 

llAN'UNO OP nm OIUIATBST IJUClJl)IAN DISfANCll 

'IOTAL DIOXJN 21\ PUllAN =rAL DIOXIN lL!.!lj lUCAL .!'URAN llOMOl.00 TOTAi. 

OOMPAIUSON OP 
Sl11lS 

DIOXIN A PURAN DIOXIN PUllAN DIOXIN A Pl1RAN DIOXIN PURAN DIOXIN A f'IJRAN 

Rto. l6S/ThtMmllo IL I I 2 I I s 3 

1111umllc IL/She"'°"" 1 2 ' 3 2 6 • 
Sbe"'°""/SowJCr 12 13 ll 9 9 12 12 

Sawyer/Dunnlpn II 9 10 II 12 II 13 

Dunnlpn{PCfJ/Jlctoa 8 II 8 13 13 10 10 

P<Ddletoa/RoblPocl 13 12 13 12 II 13 6 

RobW-/Murplly 10 8 II 7 7 8 s 
Murpbyflllnman·Bcar RJdgc 9 7 9 10 10 9 9 

(') HJn ..... llcar Rldgc/Rte 93 ~ ' s • • s 2 7 

Ric 93 Bypo&a/Mlnard • 6 3 6 6 4 I 

Mlnard(Tn..Jt-Rtc.31 3 • I 2 3 I 2 

TraMit·R.tc.31/Mala 7 10 7 8 8 7 11 

M•ln/llu:h .. ge 6 3 6 s 4 3 8 

Maln/Olntoa I I I I I I 1 

Olnton/N.Tnnall 2 2 2 2 2 2 2 

' 
N.TnMlt/Condttn 3 • 3 3 3 3 4 

Coadren/Ncwf•ne • 3 • • • 4 3 



() 

T0rAL DIOXIN .QB l'U1lAN 

COMPARISON OP DIOXIN A l'URAN 
sntlS 

Rte. 26SfTh.Umilc b . ll.91097 

Thrccmllc l&./Sherwnnd 7G190<> 

Sherwood/Sowyet .522029 

Sawyet/Dunnlpa A32863 

Duanlpn/P•odl•l<JG L'llll934S 

l'<adleton/Rlll>lnooe .231110 

ROOIM011/M11rJ>hJ .o3676 

Mutpl>r/HW...n-Bou Rldp 1.Jll05IS3 

llJJunan-But RJdp/RJo 93 Byl"'~ . .36186 

Rle 93 BypuajMbwd 1.26762 

Mlnan:t{Tn.n&lt-R.te.31 134037 

Tnnai1~R1c.3lfMalo 2.&Sll1l 

M1ln/Erd1anp .04918 

Maln/Ouuoa 1.61077 

OlnlonfN.Tnn&it .18678 

N'; .. •ll.lll/Coodiu 1.7230 

Coodren/Ncwf••• .02464 

Pracllonal point lot P < .05 and 32 c1c.,... ol freedom It 1.697 
The 1-va1 .... 1n bolder pdM lo41cate vliuca ~··•than 1.697 

DIOXIN 

ll.2006 

llJl8Q1 

.10271 

.U-413 

.14448 

.21549 

.47728 

.mn 

Ut314 

11!Tlf11 

1.2064 

.tr1377 

1.342863 

UOIXIU 

.!ISJ49 

.048S47 

.03339 

t.-VALllllS 

l'URAN 

6.7S&26 

5.3053 

.59328 

.520966 

l.ll7.Jl99 

.306913 

.093748 

2.611114 

.09211 

1.09401 

3.GT1I» 

3.SU87 

.33m 

1.33.123.l 

.19406 

1.86327 

.03524 

'JUrAL DIOXIN n .us 1Ul'AL l'URAN llOMOU>O TOTAL 

DIOXlN A Pl.IRAN DIOXIN flURAN DIOXIN a: PIJRAN 

Ul2'77 7.KJD76.~ 2."llll49 4.sni4 

llUI 9.10156 3.0001 SJ7lS6 

.IJ6984 .OIS.ll .281 .0114R 

.042SS .U861 .415159 .1687 

.2399 .01333 .8402AS l.B1018 

.08196 .!IS275 .1899 1.JIOJ'.ll 

.92287 .783 1.25891 3.167185 

.12628 .430378 t.1282il .97251.6 

1.51623 .93942 4.21717 ~· 
5.47375 4.771272 S.118978 l."JWJSS6 

5.11134U 4.82888'1 7.7Xl7ITT 4.849115 

.893847 1.444147 1.94541 .s1m 

.50318 1.02.5198 2.3SllH 2.32369 

I~ 2.181.S04 2.81313 1.77139 

.01218 .094783 .4-01337 1.856-19 

.OS-132 .068(,87 .!IS722l .18147 

.074885 .00018 .318()2 .00680? 
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APPENDIXD 



It is widely believed that dioxins and furans are created as trace impurities in the 

manufacture of chloropbenol compounds aod phenoxy acid herbicides (i.e. 

pentachloropbeno~ trichloropheno~ 2,4-D, 2,4,5-T and silvex). Dioxins aod furans have also 

been found in the fly ash and flue gas of smelters and of incinerators processing sewage 

sludge and industrial wastes. 

There are many facilities (industries, waste disposal sites) in the vicinity of Lockpon 

that may have contn"buted or are presently contributing dioxins and/or furans to the bottom 

sediments in the Erie Canal and Eighteen.mile Creek. The pages in this appendix descn"be 

and locate ~ of these facilities. 

D- 1 
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!gdustties of lntcl'e§! Vjcjpjcy of l qdroort 
l. Van DcMark Oicmical Comp. 

2. J.H. ProdUCIS (Twin Lake Chemical) 

3. Milward Alloys 

4. Vancbcm, Inc. 

S. Lyon Research 

6. Coll\'Crdis U.S. Inc. 

7. Pussanlt Foundry Corp. 

8. B &; B Plastics 

9. Bulfalo Paperboard Corp. 

10.ADcgbeny Ludlum Corp. 

l U'ronticr Stone Products 
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Production 
Industrial Chemicals 

Organic Cbemicak (Bakelite Specialties) 

Smcltjgg and rcfin.ing copper 

Industrial organic chemicals 

lrCll foundry 

AppJi.cd industtial matings, pl=olics 

Petroleum and coal produas 

: 
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Waste Disposal Sites Vicinity of LocJcoort 

L Van OeMark Chemical Comp. 
Chemical Wastes 

9 
8 

10 

',;f 

---- -~ 

2. Norton Labs (Now Twin Lalce Chemical, Inc.) 
Phenolic Based Plastics, Waste Oil 

3. FliAtlcote Comp. 
Transformer Oil Allegedly Oum~ 

4. Dussault Foundry 
Foundry Sand, Drums of Unlcnown Materials 

5. Lockport NYSEG Subslation 
Coal Tar 

6. Lockport City Landfill 
Industrial Waste 

7. N'Jagata Materials Comp. 
Phenolic::;, Halogenated Organics 

LOCKPORT 

.--- -- --.! 
---_- .... _J 

Transit Rd 

USEfA Sjte Code 

NYD002116192 

NYD030212'799 

NYD039107107 

NYD002115301 

NYD980531289 

NYDOO'.l514216 

NYD980654438 

8. Divc:sificd Manufacturing NYD002114742 
Waste Oil, SoiYenIS 

9. Diamond Shamrock (Now Occidental Chem. Corp) NYD002l23388 
Unlcnown, Surface Runoff Drains to Erie Canal 

10.Gutcrl Speciality Steel Corp (Now Allegheny Ludlum) NYD094174554 
Slag. Foundry Sand; Waste Oil 

11..Niagara County Refuse Disposal District 
Phenol Resin Solids, Moldi.ag Compounds 

D-3 

DEC Sjte Code 

9321)39 

932072 

932012 

932010 

932011 

932071 

932032 

932024 



Eigllteen

mile 

= 
1an:=2.01 km 

Niagara 

l Erie 

Tonawanda 

Waste Qi<pwl Sites Vicinity of Tonawanda 

1. Frontier Chemical - Pcodleton 
Waste Oil, Halogenated Organics, PCBs 

2. N"iag;ua Sanitation Comp. 
Malcria.t From Love Ca.aal 

3. OccidenLal Chemical Corp. D urcz I>Msion 
Phenolic Wastes 

4. Holiday Park 

I CJ 

Pbenolic Resins, Phenolic Molding Compounds 

5. Bowlieal Gardens 
PheDolie Resins and Molding Compounds 

6. Creekside Golf Course 
Phenolic I ars and Residues 

7. Tonawanda City Landfill 
Unknown 

8. Colnmhus McKinnon ' 
Cutting Oils Q>ntaminated with PCBs 

D - 4 

LOCKPORT 

Ocek 

USEfA Sjtc Code DEC Site Code 

NYDOOOS14133 932043 

NYD9805348U 932054 

932018 

NYD980531834 932033 

932068 

915123 

NYD980500251 915079 

NYD002105.534 915016 




