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August 18, 1994 

Mr. Arnold Bernas 

( 

BLASLAND, BOUCI< • LEE, INC. 
ENGINEERS &_ SCIENTISTS 

6723 Towpath Road. P.O. Box 66. Syracuse. New York 13214-0066 
(315) 446-9120 - FAX: (315) 449-0017 

de maximis, inc. 

AUG 1 9 1994 
United States Environmental Protection Agency 
26 Federal Plaza, Room 2930 RECEIVED 
New York, NY 10278 

Re: 

File: 

Transmitted Via: 
Pages Sent: 

Dear Mr. Bernas: 

York Oil Contamination Pathways 
Interim Ecological Report 

688.04 #2 

Federal Express 
17 

- On behalf of Mr. Bruce Thompson of de maximis, inc., Project Coordinator for the Steering Committee of 
the York Oil Superfund Site Contamination Pathways Remedial Investigation/Feasibility Study (Rl/FS) 
Participation Agreement, please find enclosed seven copies of the revised Interim Ecological Investigation 
Report (IEIR) for the York Oil Contamination Pathways Rl/FS. The revised IEIR (Volume I of II) contains the 
complete report text, tables, and figures, as well as the following additional appendices: 

• Append.ix A, Attachment A-2 - Photo Log; 

• Appendix F - Laboratory Procedures Used for Preparation and Analysis of Wetland and Aquatic 
Fauna; and 

• Appendix G - Validated Laboratory Da:ta Summary Forms for Fauna Analyses. 

The original IEIR appendices (Le., Appendices A through E), presented in Volume II of II of the January 1994 
IEIR did not require revision and have not been resubmitted. 

The IEIR was revised, as necessary, to adc;fress comments regarding the report which were offered by the 
United States Environmental Protection Agency (USEPA) in letters dated April 1, 1994 and July 8, 1994. 
The USEPA's comments regarding the IEIR are presented below, followed by a brief description of the 
action undertaken by the Steering Committee to resolve the comments. 

Comments on Interim_ Ecological Investigation Report 

Comment 1: 

Resolution: 

The USEPA requests that the laboratory procedures used to prepare and analyze the 
wetland and aquatic fauna be presented in an appendix. 

Th_e laboratory procedures used for preparation and analysis of wetland and aquatic, 
fauna are presented in Appendix F of the revised IEIR. 

*** 

Syracuse, NY• Rochester, N-Y • l_slandia, NY• White Plains. NY• Middletown, NY• Cranbury, NJ• Philadelph_ia, PA• Pittsburgh, PA 
Durham, NC• Columbus. OH• Boca Raton. FL• Tampa, FL• Orlando, FL• Miami, FL• Irvine, CA 
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Comment 2: The USEPA requests that the an.a.lytical laboratory data reporting sheets tot the fauna 
analyses be presented in an appendix. 

Resolution: The validated laboratory data summary forms for the fa1.ma analyses are presented in 
Appendix G of the revised IEIR. 

*** 

Comment 3: The US EPA states that Tables 6-1 through 6-4 did not specify whether the results were 
presented in dry or wet weight. 

Resolution: ·A note was added to Tables 6-1 through 6-4 stating that the results were reported on 
a wet weight basis. 

*** 

Comment 4: The USEPA states that the dismissal of elevated mercury concentrations above 
background as not site-related is inappropriate. 

Resolution: Page 4-9 of the revised IEIR was changed to state that mercury will be evaluated in the 
RI as a potentially site-related constituent. · 

*** 

Comment's: The USEPA requests the inclusion of total organic carbon (TOC) and grain size 
information. · 

Resolution: These data were previously provided to the USEPA and will be included in the 
Contamination Pathways Cheiracterization Summary (SPCS) Report and the 
Contamination Pathways Remedial Investigation (CPRI) Report. 

*** 
; 

Comment 6: The USEPA states that the white sucker was nqt a good choice to replace brown trout 
as a target species, and that whole fish rather than fillets should have been analyzed 
for ecological risk assessment purposes. USl:PA also raises concerns regarding 
detection limits specified in Table 6-3. · 

Resolution: The Steering Committee'sresponse and clarification to these comments were presented 
in a May 25, 1994 letter from Mr. Gary A. Cameron of Blasland, Bouck & Lee, Inc. 
(BB&L) to the USEPA (attached), and no further action was required. 

'if** 
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Comment 7: The USEPA states that the term "biomarker" is used inappropriately in referring to the 
tissue residue sampiing performed at the site. 

Resolution: The term "biomt;i_rker" was replaced, as necessary, in the revised ll;IR with more 
Cipproptiate wording such as "biota" or "tissue residue analysis." 

Comments: The USEPA states that "several conclusions made in this RI are without adequate 
support.;' USEPA states that the report's conclusion that "no chemical-related impacts 
... are apparenr should not be made because: 1) low numbers of animals and species 
were surveyed; 2) PCBs are not acutely toxic; (lnd 3) "there is no quantitative analysis 
of the data gathered, only an objective opinion based on certain site conditions." 
USEPA also states that drawing "conclusions would be difficult at this stage because . 
of the difference in the habitats of both the Western and Southern Wetlands cino the 
Reference Wetland, as noted on page 5-4.'' 

Resolution: The Steering Committee's response to this comment was presented in the May 25, 
1994 letter from BB&L to the US EPA (attached), and no further action was required. 

*** 

Comment 9.: . The USEPA questions the IEIR's conclusion regarding the aquatic survey results that 
show no difference between the background and adjacent aquatic sites. USEPA says 
that similar habitats should have been selected to minimize habitat differences, and that 
data should be statistically analyzed in the ecological risk assessment (ERA), and any 
unsupported conclusions should be deleted from the RI. 

Resolution: This comment was addressed in the May 25, 1994 letterfrom BB&L to the USEPA. and 
no further action was required. 

*** 

Comment 10: The USEPA notes that only one sample of each small mammal species was collected, 
thereby limiting the statistical usefulness of the data. The USEPA states that the three 
small mammal species should not be compared because they represent different 
trophic levels. The USEPA also questions whether the. mortality of specimens impeded 
estimation of population density. With regard to the "biomarker'' sampling, USEPA 
questions whether the sampling may have depleted the mammal populations to the 
point that the samples collected were recent immigrants and thus not r~presentative of 
the area. 

Resolution: This comment was addressed in the May 25, 1994 letter, and no further action was 
required. 

*** 
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Section 2.2.2 - Primary Aguatic Site 

Comment 11: 

Resolution: 

The USEPA requests information concerning streamflow and water depth during August 
1993 (the period of low flow) to provide an understanding of seasonal variation in these 
parameters at the aquatic sites. 

Section 2.2.2 of the IEIR was revised to present a comparison of the May and August 
1993 streamflow and water level depth measurements that Were obtained at four 
locations in Lawrence Brook (Y2-SW01 t_hrough Y2-SW04). fable 8-1 in Appendix 8 
summarizes the stream flow data from the May and August 1993 surface water sampling 
activities. 

*** 

Section 2.3.1 - Secondary Wetland Areas 

Comment 12: 

Resolution: 

The USEPA requests a larger scale figure of the northwest wetland area, including 
sampling locations and the referenced beaver pond. 

Figu_re 2 (Regional Study Area Map} was revised as foUows: the scale was changed 
from 1" = 2,500' to 1" = 1,250"; and the location of the referenced beaver ponds are 
presented. The sampling locations in the northwest wetland are presented on Figure 4. 

*** 

Section 3.2 - Wetland Delineation Results 

Comment 13: 

Resolution: 

The USEPA requests clarification regarding relocation of the northwest boundary of the 
southern wetland. 

Section 3.2 of the IEIR was revised to describe the rationale used to relocate the 
northwest boundary of the southern wetland. In addition, a note regarding relocation 
of this boundary was added to Figure 3 (Wetlands Delineation Map}. 

*** 

Sec:tlon 3.3 - Wetland Evaluation Technique Functional Ana!vsis 

Comment 14: 

Resolution: 

The US5PA requests a comparative analysis, based on the Wetland EvctJuation 
Technique CWEn, of the reference wetland with the western and southern wetlands. 

Tables 3•1 and 3-2 in the IEIR were revised to provide the comparative analysis 
requested by the USEPA. 

*** 
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Figure 3 - Wetlands Delineation Map 

Comment 15: 

Resoluti.on: 

Appendix A 

Comment16: 

Resolution: 

The USEPA requests several Clarifications and revisions to the Wetland Delineations 
Map (Figure 3). 

Figure 3 (Wetlands Delineation Map) was revised to clarify the boundary change 
referred to under Comment 13 and the site boundary was added to this figure. 

*** 

The USEPA requests the inclusion of a photographic log documenting the wetland 
delineation. · 

The photographs taken during delineation of the wetlands are presented in Appendix A, 
Attachment A-2 - Photo Log, in the revised IEIR 

*** 

Section 4.1 - Surface Water 

Comment 17: 

Resolution: 

The USEPA requests two wording changes in Section 4.1. 

Section 4.1 of the IEIR was re~ised so that the initial (April 1993) reference aquatic site 
location (Y2-SW01) is referred to as the "background location" and the citation for the 
August 1993 reference sample was changed to Y2-SW01 A. 

*·** 

Section 4.2.1 - Contamination Pathways RI Sediment Data 

Comment 18: · The USEPA requests additional sediment sampling to further define the extent of PCB 
contamination in the southern wetland directly across the railroad grade and in 
Northwest Wetland No. 1. The agency also disputes the elimination of pesticides as 
site-related constituents, stating that pesticides may be constituents of concern for OU 1 
that were not detected due to the high dilution factors which generally occurred. Finally, 
the USEPA suggests minor wording changes throughout this section of the IEIR related 
to the comparison of background concentrations. 

Resolution: The proposed sediment sampling activities, as presented in the August 1994 
Contamination Pathways Remedial Investigation Fi~ld Operations Plan (FOP) -
Addendum No. 1 (FOP Addendum), reflect the incorporation of the USEPA's request 
for additional sediment sampling in the southern wetland and iil Northwest Wetland No. 
1. Revisions to Section 4.2.1 of the IEIR include appropriate wording changes to clarify 
the comparison of background concentrations. 

**:* 
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Section 4.Z2 - Historical Data 

Comment 19: 

Resolution: 

The USEPA disputes the use of the 10 ppm action level for OU1. 

The statementth&t PCBs exceeded the 1 O ppm action limit established for OU1 at only 
a few locations has been removed from Section 4.2.2. 

~** 

Section_4.2 - Surface Soils 

Comment20: 

Resolution: 

The USEPA states that it is not possible to compare the pesticide concentrations 
reported along the railroad bed with off-site railroad bed concentrations because data 
for background sample SS-03 wer~ rejected during data validation and suggests that 
all samples, includi.ng those with rejected analytical data, be included an the summary 
tables. 

BB&L will collect one additional surface soil sample from location SS-03 for Target 
Compound List (TCL) pesticide analysis, as specified in the FOP Addendum. As stated 
in the May 25, 1994 letter, the results of the additional sampling, as well as the 
comparison of railroad bed and off-site pesticide concentrations, wiJI be appropriately 
discussed in the SPCS and CPRI Reports. 

*** 

Section 6 .. 1.1 - Target Specl~:and Analvtes 

Comment21: 

Resolution: 

The USEPA notes that terrestrial biota sampling locations are incorrectly referenced as 
being presented on Figure 1 O. 

Page 6-5 of the revised IEIR was changed to correctly refer to Figure 11. 

*** 

· Section 6.1.2 - Results andDiscussion 

Comment22: 

. Resolution: 

The USEPA requests consistent cross-referencing of units between tables and text, 
clarification of analytical result comparisons between species, and minor wording 
changes. 

Revisions to 'the text throughout Section 6.0 of the IEIR were made to assure consistent 
units when cross-referencing between tables and text. Wording. changes were rnade 
an Page 6-(' ta avoid the impression that mercury results were being compared for 
different sp~cies. Finally, minor wording changes were made on pages 6-8 and 6•11 
in accordance with the USEPA's comments. . 

*** 
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Section 7.1 ·Wetland Areas 

Comment23: 

Resolution: 

The USEPA objects to the word "some" in Section 7.1. 

Section 7.1 of the IEIR was revised so that the word "some" was replaced by 
"approximately two-thirds." 

*** 

Comments on Further Field Sampling 

Commentt: ' The USEPA requests further fish sampling in Lawrence Brook downstream of the 
unnamed tributary that drains the northwest wetlands. The USEPA notes that low PCB 
concentrations in fish at the reference aquatic sites indicates the "vulnerability" of fish 
to accumulate PCBs. 

Resolution: As presented in the FOP Addendum (Section 2.3), fish tissue residue sampling will be 
conducted in Lawrence Brook, downstream of the unnamed tributary that drains the 
Western, Northwest No. 1 and Northwest No. 2 Wetland. in accordance with the 
USEPA's request. 

. Comment2: 

Resolution: 

Comment3: 

Resolution: 

,· *** 

The USEPA requests additional sampling in Lawrence Brook and wetland areas that 
were not previously sampled. -

As presented in the FOP Addendum, additional sediment samples will be collected for 
laboratory analysis from six depositional areas in the Northwest Wetland No. 1, as well 
as from six depositional areas in the western portion of the southern wetland. A 
detailed description of the supplemental sediment sampling and analysis activities was 
presented in Section 2.1 of the FOP Addendum. 

**~ 

The USEPA states that additional ecological sampling may be needed in Northwest 
Wetland No. 1 depending on the results of the additional sediment sampling that the 
USEPA requested. 

As stated in the May 25, 1994 letter, no additional biota sampling and analysis activities 
should be necessary if concentrations detected in the Northwest Wetland No. 1 are less 
than those detected in the Western Wetland. If detected concentrations in the 
Northwest Wetland No. 1 are higher, then the scope for additional biota sampling and 
analysis activities, if any are warranted, would be determined upon review of the dc:1.ta; 
with the USEPA's concurrence. 
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Comments 4-5: 

Resolution: 

Comment6: 

Resolution: 

The USEPA requests additional sampling for PCB concentrations in surface soil and/or 
. sedi.ment samples for PCBs in the Southern Wetland and Northwest Wetland No. 1. 

See description of the resolution provided above for Comment 2. 

*** 

The USEPA requests resampling of five locations due to incomparability of results with 
split samples. 

Due to certain discrepancies in the analytical data obtained during the RI, the following 
additional SarT)pling and analysis activities will be implemented dyring the supplemental 
field investigations associated with the RI for OU2: 

• Y2 - SS - 10-01 (SVOCs and PCBs); 
• Y2 - SS - 13-01 (SVOCs and PCBs); 
• Y2 - SS - 16-01 (SVOCs and PCBs); 
• SD - 18 (PCBs); and 
• SD - 21 (PCBs). 

A description of these supplemental investigation activities to be implemented in OU2, 
was presented in Section 2.0 of the FOP Addendum. 

Please contact Mr. Bruce Thompson of de maximis, inc. at (615) 691-5052 if you ha:ve any questions 
regarding this ·submittal. 

Very truly yours, 

BLASLAND, BOUCK & LEE, INC. 

L~~ 
~Cameron 
Vice Presid.ent 

cc: York Oil Steering/Technical Committee (1 copy each) 
Elena Kissel, Esq., USEPA (1 copy) 
Mr. Victor Cordona, NYSDEC (4 copies) 
Ms .. Claudine Jones, NYSDOH (1 copy) 
Mr. Dan Steenberge, NYSDEC (1 copy) 
Mr. Bruce Nelson, Malcolm-Pirnie (1 copy) 
Mr. Bruce Thompson, de maximis, inc. (1 copy) 
Mr. ~dward R. ~ynch, P.E., Blasland, Bouck & Lee, Inc. (1 copy) 
David W. Hohre1ter, Ph.D., Blaslarid, Bouck & Lee, Inc. (1 copy) 
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May 25, 1994 . 

Mr. Arnold Semas 

BLASLAND, BOUCK le LEE, INC. 
ENGINEERS & SCIENTIS.TS 

6723 Towpath Road. P.O. Box 66, Syracuse. New York 13214-0066 
(315) 446-9120 FAX: (315) 449-0017 

Western New York Superfund Section 1 
Emergency and Remedial Response Division 
United States Environmental Protection Agency 
26. Federal Plaza, Room 2930 
New York, NY 10278 

Dear Mr. Bernas: 

Re: York Oil Contamination Pathways 
Interim Ecological Report 

File: 688.02 #2 

On behalf of Mr. Mark. Valentine of de maximis, inc., Project Coordinator for the Steering Committee of the 
York Oil Superfund Site Contamination Pathways Rl/FS Participation Agreement, we have presented below 
responses to t_he comments offered by the United States Environmental Protection Agency (USEPA) in an 
April 1, 1994 letterregarding the Interim Ecological Investigation Report (IEIR) forthe York Oil Contamination 
Pathways Rl/FS. 

Comments on Interim Ecological Investigation Report (Attachment 1) 

Comments 1-3: USEPA requests clarification or additional information. 

Response: The report will be modified as requested. 

Comment4: 

Response: 

Comments:. 

Response: 

* * * 

USEPA states that the dismissal of elevated- mercury concentrations above 
background as not site-related is inappropriate. 

BB&L made a preliminary conclusion with regard to the origin of elevated 
mercury concentrations in the western wetland, the beaver pond, and the 
southern wetland. Mercury will be evaluated in the RI as a. potentially site-related 
constituent. 

* * * 

USEPA requests the inclusion of total organic carbon (TOC) and grain size 
information. 

These data were previously provided to USEPA and will be included ln the 
Contamination Pathways Characterization Summary (CPCS) Report and the 
Contamination Pathways Remedial Investigation (CPRI) Report. 

* * * 

Syracuse, NY• Rochester, NY• Islandia, NY • White Plains, NY •Middletown. NY• Cranbury, NJ• Philadelphia, PA• Pittsburgh, PA 
Durham. NC • Columbus. OH • Boca Raton. FL • Tampa, FL • Orlando, FL • Miami, FL • lrvi:ne, CA 
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Comment 6: 

Response: 

Comment7: 

Response: 

Comment a: 

USEPA states that the white sucker was not a good choice to replace brown trout 
as a target species, and that whole fish rather than fillets should have been 
analyzed for ecological risk Cl$sessment purposes. US~A also raises concerns 
regarding detection limits specified in Table 6-3. 

During the floraVfaunal survey conducted prior to the fish sampling activities, 
BB&L observed only a few brown trout and a mvch larger white sucker 
population. Although it was recognized that white suckel'S were not the preferred 
target species in a letter dated June 28, 1993, BB&L proposed white sucker as 
a possible substjtutespecies for brown troL1t in the event that insufficient numbers 
·of brown trout were captured at the sampling locations. This approach was 
subsequently approved by USEPA 

With regard to analysis of fillet samples, the approved Field Operations Plan 
(FOP) states that fillets are to be analyzed if edible-size fish ate collected 
(page 23, fourth paragraph). This approach is also specified in the USEPA's 
Work Plan (Ebasco, 1991) (page 114, second paragraph, last sentence): "If 
consumable fish (e.g., brown trout) are collected, edible fillets will be removed 
and all analyses conducted on these fillets." The fact that white suckers were 
edible-size was also clearly stated in the above-referenced letter to USEP A 

Finally, it appears that the reviewer may have misread Table 6-3, where the PCB 
detection limits are specified in a footnote as 1 O to 30 µ.g/kg, not mg/kg. These 
detection fimits are sufficiently sensitive relative ta ecological endpoints of 
concern. 

* * * 

USEPA states that the term "biamarker" is used inappropriately in referring to the 
tissue residue sampling performed at the site. 

We agree with USEPA that the use of the term "biomarker" in this context is 
inappropriate. However, the term was used in the IEIR (and preceding FOP) only 
to be consistent with the task titles used in USEPA's Work Plan (Ebasco, 1991 ). 
Specifically, on page 109, last paragraph under "BiomarkerSampling,• the Work 
Plan states, "Tissue resioues provide a 'biomarker' for determining whether 
bioaccumulation of these contaminants has cc.curred .... " We agree with 
USEPA's definition of the term "biomatker,"and will revise the IEIR to refer to tliis 
task as "Tissue Residue Sampling~ as appropriate. 

* * * 

USEPA states that "several conclusions made in. this RI are without adequate 
support.• USEPA states that the report's conclusion that •no chemical-related 
impacts ... are apparent" should not be made because: 1) low numbers of 
animals a.nd species were surveyed; 2) PCBs are not acutely toxic; and 3) "there 
is no quantitative analysis of the data gathered, only an objective opinion based 
on certain site conditions.• USl:PA also states that drawing "conclusions would 

301660
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Response: 

Comment9: 

Response: 

be difficult at this stage because of the difference in the habitats of both the 
Western and Southern Wetlands and the Reference Wetland, as noted on 
page 5-4." 

The characterization of the IEIR as a RI is inappropriate. As stated in the FOP, 
the purpose of the IEIR is to "present results of primary ecological investigation 
activities and recommendations regarding the need for ecological investigations, 
if any, to be performed in the secondary areas." (page 23, section 2.5.4). As 
such, the conclusions stated in the IEIR are made primarily with this objective in 
mind, i.e., discussing the results of the ecological investigations in the primary 
areas as they relate to the need for analogous investigati.ons in the secondary 
ateas. In this respect, the statements in the IEIR are accurate as written. As 
shown by the existing data generated as part of the primary area investigations, 
no ecological impacts are apparent as would be expected due to the low acute 
toxicity of PCBs as noted by the USEPA. Since the primary areas do not appear 
to be ecologically impacted, it is unlikely that the collection of additional data 
from either the primary or secondary areas will reveal an ecological impact. 

With regard to hal:>itat differences among the wetland areas, the Reference 
Wetland was selected by USEPA in the Work Plan (Ebasco, 1991). Further field 
reconnaissance by BB&L personnel indicated that, while there were certain 
differences among the wetlands, the Reference Wetland was sufficiently similar 
to the others that any contaminant-related impacts, if present, could be detected. 
This conclusion was implicitly endorsed by USEPA in their approval of both the 
Work Plan and the FOP. The fact that the sampling program did not detect any 
significant differences among the wetland areas supports the IEIR's conclusion 
that no chemical-related impacts were apparent. 

* * * 

USEPA questions the IElR's conclusion regarding the aquatic survey results that 
show no difference between the background and adjacent aquatic sites. USEPA 
says that sjmilar habitats should have been selected to minimize habitat 
differences, and that data should. be statistically analyzed in the ecological ri.sk 
assessment (ERA), and any unsupported conclusions should be deleted from the 
RI. 

The reference aquatic site was selected so as to minimize any habitat differences 
relative to the adjacent aquatic site. In fact. based on BB&L's initial site 
reconnaissance, the original location of the reference aquatic site (specified in the 
USEPA's Work Plan) wa.s changed to a location more similar to the adjacent 
aquatic site. With this in mind, the conclusions of the IEIR are ac.curate as 
written. With regard to further quantitative analysis of the data, we do not feel 
that this will be productive in identifying any site-related impacts because there 
Were no differences in chemical concentrations between the reference and 
adjacent aquatic sites. For example, PCB concentrations were non-detectable 
at both locations. 

* * * 
301661
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Comment10: 

Response: 

Comment 11 : 

Response: 

USEPA notes that only one sample of each small mammal species was 
collected, thereby limiting the statistical usefulness of the data USEPA states 
that the three small mammal species should not be compared because. they 
represent different trophic levels. USEPA also questions whether the mortality of 
specimens impeded estimation of population density. With regard to the 
•biomarker"sampfing, USEPA questions whetherthe sampflng may have depleted 
the mammal populations to the point that the samples collected were recent 
immigrants and thus not representative of the area. 

BB&L attempted to implementthe FOP as written and collect three samples of 
one small mammal species at each wetland location. However, as stated in a 
letter to USEPA dated September 17, 1993, the capture success using the 
sampling method specified in the USEPA's Work Plan {pitfali traps) was not 
good. Since a relatively large number of individuals was required to meet sample 
weight requirements tor analyses, BB&L recommended targeting alternative small 
mammal species. BB&L recommended that one sample of each species be 
collected from each wetland area thereby insuring that intraspecies comparisons 
of PCB concentrations among areas could be made (interspecies comparisons 
were not the focus of the IEIR). USEPA approved the recommended alternative 
species. 

The mortality of specimens captured in the pitfall traps is an artifact of the 
sampling method specified in the work plan. This did not preclude comparisons 
of rela,tive population densities among wetland areas on the basis of catch per 
unit effort of sampling. For practical purposes, the issue of immigration is not 

. significant with regard to the interpretation of these data The traps sampled only 
a very small portion of a large study area; and thus any population "depletions" 
would have been highly localized, and any immigrating replacements would have 
come from nearby in the study area. The home ranges of the target species are 
much less than the size of the study areas. Furthermore, the "biomarker" 
sampling occurred three months after the fauna sampling, and thus these small 
mammals would have had sufficient time to reach equilibrium with their 
surroundings and reflect any 1.ocal conditions. With particular regard to shrews, 
the USEPA (1993) Wildlife Exposure Factors Handbook notes that shrews have 
very high metabolic rates and can eat approximately the equivalient of their body 
weight in food each day. As such, they would rapidly equilibrate with their 
surroundings. 

* * * 

USEPA requests information concerning streamflow and water depth during 
August 1993 (the period of low flow) to provide an understanding of seasonal 
variation in these parameters at the aquatic sites. 

No ecological investigation activities were performed during August 1993, and 
thus no measurements of streamflow or water depth are avai.1.able at the aquatic 
samplin~ locations. However, surface water sampling was performed 
August 2-4, 1993 at sampling locations Y2-SW01 tnrough Y2-SW04. Waterdepth 
and streamflow measurements were obtained in conjunction with this activity, 
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wnich represents the low flow period. This information will be included in the 
presentation of surface water sampling results in the CPCS and CPRI Reports. 

* * * 

, Comments 12-17: USEPA requests Clarifications and/o.r additional information. 

Response: 

Comment18: 

Response: 

Comment19: 

The IEIR wlll be revised as appropriate. 

* * * 

USEPA requests additional sediment sampling ta further define the extent of PCB 
contamination in the southern wetland directly across the railroad grade and in 
Northwest Wetland No. 1. The agency also disputes the elimination of pesticides 
as site-related constituents, stating that pesticides may be constituents of 
concern for OU1 which were not detected due to the high dilution factors which 
generally occurred. Finally, USEPA suggests minorwordJng changes throughout 

· this section of the IEIR related to the comparison of background concentrations. 

Proposed locations far the collection of additional sediment and surface soil 
samples are shown on Figures 1 and 2, which are intended to seive as an 
Addendum to the FOP. The additional sediment samples will be collected in 
accordance with the protocols presented in the FOP and will be analyzed far 
PCBs. Three additional samples are proposed to be collected from the areas of 
deepest sediment accumulation in Nortl'lwest Wetland Na. 1. The purpose of 
these three additional samples is to define the extent of PCB impacts 
downstream of sample location SD-24. Also, four additional sediment and one 
additional surface soil sample locations are proposed at the southern edge of the 
railroad bed and near the perimeter of the beaver pond in the western portion of 
the Southern Wetland. The need for further sampling within the Southern Wetland 
will be determined based on the results of the five proposed additional samples. 
The results from the additional sampling will be presented in tlie CPCS and CPRI 
Reports. 

The statement that pesticides were not previously identified as constituents of 
concern in OU1 is accurate. Nevertheless, based on the bioaccumulation 
characteristics of the compounds, the site-relatedness of pesticide compounds 
is not an ecological issue, and BB&.L suggests the site-relatedness of pesticides 
(as well as mercury) be discussed in the CPCS and CPRI Reports. 

With regard to USEPA's suggested wording changes, this section of the IEIR will 
be modified as appropriate. 

* * * 

USEPA disputes the use of the 10 ppm action level for OU1. 
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Response: 

Comment20: 

Respense: 

BB&L used the 1 O ppm action level only as a point of comparison given the . 
obvious conneetion of OU2 tQ OU1. Soil action levels for OU2 will be discussed 
in the RVFS. 

* * * 

USEPA states that it is not possible to compare the pesticide concentrations 
reported along the railroad bed with off-site railroad bed concentrations because 
data for background sample SS-03 were rejected during data validation and 
suggests that all samples, including those with rejected analytical data, be 
included on the summary tables. 

BB&L will collect an additional soil sample from location SS-03 for pesticide 
analysis in conjunction with the additional sampling discussed below. The results 
of the additional sampling, as well as the comparison of rail.road bed and off-site 
pesticide concer:itrations, will be appropriately discussed in the CPCS and CPRI 
Reports. 

* * * 

Comments 21-23: USEPA generally requests wording changes or clarification. 

Response: The report will be modined as appropriate. 

* * * 

Comments On Further Field Sampling 

Comment 1: 

Response: 

Comment2: 

USEPA requests further fish sampling in Lawrence Brook downstream of the 
unnamed tributary that drains the northwest wetlands. USEPA notes that low 
PCS concentrations in fish at the reference aquatic sites indicates the 
"Vulnerability" of fish to accumulate PCBs. · 

The detection of low PCB concentrations in fish at the reference site indicates the 
ubiquitous nature of PCBs and demonstrates that PCB concentrations of these 
magnitudes are not site-related. With regard to further sampling in the identified 
area of Lawrence Brook, PCB concentrations were non-detectable ln 
sails/sediments in these locations and upgradient of these locatiens; and there 
is no reason to suspect significant accumulation relative to background levels. 
Additional sampling would be appropriate if sediment in this area exhibited the 
highest concentrations of all areas sampled; because the analytical results of 
samples from this area are comparable to data from sediments in other areas, 
additional sampling of fish from this area does not appear waoanted. 

* * * 

USEPA requests additional sampling in Lawrence Brook and wetland areas that 
were not previously sampled. 
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Response: Sediment samples were collected from Lawrence Brook, as well as wetland 
areas, for grain size and TOC analysis. The data generated from these samples 
confirms that the samples collected within Lawrence Brook were, in fact, 
collected from depositional areas. This grain size and TOC data will be 
presented in the CPCS and CPRI reports. Additional sampling is proposed in 
Northwest Wetland No. 1 and the northwest portion of the Southern Wetland. The 
additional satnpiing is discussed in the response to Comments 4 and 5 below. 

* * * 

Comment 3: USEPA states that additional ecological sampling may be needed in Northwest 
Wetland No. 1 depending on the results of the additional sediment sampling that 
USEPA requested. 

Response: No additional ecological sampling should be necessary if concentrations 
detected in Northwest Wetland No. 1 are less than those in the Western Wetland. 
No significant ecological effects were seen in the western wetland where the 
highest concentrations were detected, and thus none would be expected in 
Northwest Wetland No. 1 unless higher chemical concentrations are present. 

* * * 

Comments ~5: USEPA requests additional sampling for PCB concentrations in surface soil 
and/or sediment samples for PCBs in the Southern Wetland and Northwest 
Wetland No. 1. 

Response: Proposed locations for the collection of additional sediment and surface soil 
samples are shown on Figures 1 and 2, which are intended to serve as an 
Acldendum to the FOP. The additional sediment samples will be collected in 
accordance with the protocols presented in the FOP and will be analyzed for 
PCBs. Three additional samples are proposed to be collected from the areas of 
deepest sediment accumulation in Northwest Wetland No. 1. The purpose of 
these three adqitional samples is to define the extent of PCB impacts 
downstream of sample location SD-24. Also, four additional sediment and one 
additional surface soil sample locations are proposed atthe southern edge of the 
railroad bed and near the perimeter of the Beaver Pond in the western portion of 
the southern wetland. The need for further sampling within the Southern Wetland 
will be determined based on the results of the five proposed additional samples. 
The results from the additional sampling will be presen.ted in the CPCS and CPRI 
Reports. 

* * * 

Comment 6: USEPA requests resampling of five locations due to incomparabliity of results with 
split samples. 

Response: BB&L has reviewed Malcolm Pimie's letter of February 16, 1994 regarding the 
comparability of split sample res1.,1lts. It should be noted that the data presented 
by BB&L and Malcolm Pirnie were generated and validated using similar 
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procedures (I.e., CLP protocols). Each set cit data has also been accepted as 
valid, with the assigned qualifications. Therefore, although the data from the 
analysis of select split samples are not comparable, both sets of data can be 

· considered acceptable pursuant to CLP. One specific exception, however, is the 
contention that the metals data for surface water is inadequate. The data clearly 
show that it is Malcolm Pimie's own duplicates which fall outside acceptable 
ranges. 

With respect to the remainder of the samples, certain discrepancies were found 
to be significant enough to warrant the foliowing additional sampling and 
analysis: 

• Y2 •SS - 10-01 (SVOCs and PCBs); 
• Y2 - SS - 13-01 (SVOCs and PCBs); 
• Y2 • SS • 16-01 (SVOCs and PCBs); 
• SD· 18 (PCBs); and 
• SD • 21 (PCBs) . 

The results from the additional sampling will be presented in the CPSC Report. 

In addition, the overall RVFS project schedule has been updated to reflect the current project status, 
including the adcfitional sampling activities proposed herein. The revised project schedule proposes 
implementing the additional sampling activities during the final week of June 1994. 

·We look forward to discussing the proposed modifications to the IEIR and the additional sampling activities 
discussed above. Please contcict Mr. Bruce Thompson of de maximis, inc. at (615) 691-5052 if you have 
any questions. 

Very truly yours, 

BLASLAND, BOUCK & U:E, INC. 

.16-?r/l.(' 4.n<Ri~ 
Gary R Cameron 

· Vice President 

GRC/dmd 
~IM359F 

cc: York Oil Steering/Technical Committee (1 copy each) 
Elena Kissel; Esq., USDOJ (1 copy) · 
Mr. Victor Cordona, NYSDEC (4 copies) 
Ms. Claudine Jones, NYSDOH (1 copy) 
Mr. Dan Steenberge, NYSDEC (1 copy) 
Mr. Mark Valentine, de maximis, inc. (1 copy) 
Mr. EdWard R. Lynch, P.E •• Blasland, Bouck & Lee, Inc. (1 copy) 
David W. Hohreiter, Ph.D., Blasland, Bouck & Lee, Inc. (1 copy) 
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Overview of Results 

In s~ary, the Interim Ecological Investigation Report concludes the following: 

• The primary aquatic and wetland sites support similar floral and faunal communities. There were no 

ecological differences between near site and reference area communities t_hat were attributable to the 

site. 

• Analytical results of surface water and biota tissue residue analysis revealed no significant differences 

between the adjacent and reference aquatic sites. These results combined with those of the 

flora/fauna survey, demonstrates that there are not site-related aquatic impacts. 

• Wetland biota sampling and tissue residue analysis indicated similarly low levels of pesticides, mercury 

and arsenic in fauna from each of the primary wetland ~re~, including the reference wetland, which 

indicates that these compounds are not attnoutable to the site. Arsenic and mercury were detected 

at generzjly similar concentrations in surface soil and sediment samples from each of the primary 

wetlands, including the reference wetland. Slightly elevated concentrations of pesticides were detected 

in the western wetland relative to the southern and reference wetlatids. Pesticides were not previously 

identified as constituents of concern for OUl, and the western wetlands is bordered to the north by 

active agrictiltural fields and to the south by the abandoned railroad grade, both likely sources of 

pesticides. Pesticides, arsenic and mercury are, therefore, not considered to be site related 

compo1,lilds. 

• PCBs and lead ~ere detected in biota samples from the western wetland at concentrations greater 

than were detected in the southern or reference wetland samples, However, as s~ted above, no 

differences between wetland area floral and fauna! communities attributable to site contamination 

were observed. 

• PCBs and lead were detected in surface soils and sediments in the western wetland at concentration 

greater than were detected in the southern and. reference wetlands. these compounds ~re likely to 

be attributable to the site. Consistent with previous investigation, the samples with the highest 

concentrations were detected within and just OlJ.tside of the 1000 foot by 200 foot western extension 

of OUl. PCBs and lead were detected at low levels in samples from the southern portion (closest to 

BLASI.AND, BOUCK Bi LEE, INC. 
fNGINEE,llS & SCIENT1STS 
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the western wetlands) of northwestern wetland #1. Samples collected further downgradient in 

northwestern wetland #1 and from the other secondary areas did not contain detectable levels of 

PCBs, and ootttained lead at background concentrations. 

• Based on the absence of ecological differences or differences in biota sampling results between the 

reference and adjacent aquatic sites, plus the fact that second,a,ry aquatic sites have similar or lower 

levels of chemical constituents in surface water and sediinents, no additional ecological investigation 

of secondary aquatic areas is warranted 

• The absence of flora/fauna community differences between the reference, western, and southern· 

wetlands indicates that a.dditional fl.eta/fauna surveys of secondary wetlands, which have Similar or 

lower chemical concentrations in soil and sediments, are not warranted. 

~ Limited PCB and lea.d bioaccumulation wa.s observed in western wetland biota. However, this 

bioaccuinmulation occurred in an area where elevated PCB and level concentrations were observed 

in soils and sediments. Soil sediment sampling of secondary wetlands area revealed much lower PCB 

and lead levels. Therefore, further biota ~ampling in secondary wetland areas would not yield useful 

data and is therefore not necessary. 

Purpose 

This report presents results of the ecological investigation (EI) perfoaned by Blasland, Bouck & Lee, Inc. 

(BB&L), as part of the Conta.mination Pathways Remedial Investigation/Feasibility Study (RIIFS) for 

Operable Unit 2 (OU2) of the York Oil Superfund. Site. The EI included wetlands identification and 

delineation, a detailed flora/fauna survey, and biota sampling and tissue residue analysis. Initial ecological 

investiption activities focused on those wetland areas and aquatic sites nearest Operable Unit 1 (OUl), 

which were more likely to have been aft'ected by former OUl operations. The initial ecological investigation 

results for these areas ate compared with those from reference areas to determine if any ecological 

differences are apparent, and if so, whether any such differences are potentially attnbutable to site-related 

qhemicals ofinterest. The purpose ofthis Interim Ecological Investiption Report is: 1) to determine if any 
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chemical-related ecological impacts are observed in those areas in OU2 nearest OUl; an,d, if so 2) to 

determine the need to perform additional ecological investigation activities in areas more distant from OUl. 

Background 

The York Oil Superfund Site is located approximately one mile northwest of the Hamlet of Moira, in 

Franklin County, New York. The site has been divided into two operable units: OUl, which. consists of 

approximately 17 acres and includes land previously owned by the foll_Iler York Oil Company, which 

reportedly operated an oil washing/recycling facility, as well as a 1,000 ft. by 200 ft. strip of land extending 

to the west; and OU2, which consists of potential pathways of contam.inJmt migration from OUl. 

During previous investigations of OUl by the New York State Department of Environmental Conservation 

(NYSDEC) and the UnitecJ States Environmental Protection Agency (USEPA) and their contractors, 

inclucJing Erdman, Anthony, Associates, the presence of various organic and inorganic contaminants were 

identified, including polychlorinated biphenyls (PCBs). An RI/FS for OUl was completed for NYSDEC 

by Erdman, Anthony, As_sociates (August 1985). A draft Supplemental FS was also prepared by the same 

contractor in November 1987. A Record of Decision (ROD) _was issued by the USEPA in February 1988 

and specified remedial measures for OUl. Negotiations for the implementation of the OUl ROD are 

ongoing. 

In order to determine whether there are any off-site issues related to the site that are not currently 

addressed by OUl, the Contamination Pathways RI/FS is being conducted for OU2. The overall objective 

of the Contamination Pathways RI/FS, of which the EI is a part, are to: 1) determine the nature and extent 

of contamination, and any threat to the public health, welfare, and environment caused by a release of site• 

related chemicals of interest in OU2; and 2) determine and evaluate alternatives for remedial action, if 

necessary. The Contamination Pathways Rl/FS, which is being conducted under a Consent Order, includes 

the investigation of surface water, sediment, surface soil, subsurface soil, and ground water. Another 

component of the Contamination fathways Rl/FS is the EI, which includes wetlands delineation, detailed 
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ftora/fal!na surveys, and biota sampling in wetland areas and aquatic sites near OUl, and in reference 

(background) areas. 

The OU2 areas potentially subject to ecological investigation activities have been divided into ~primary" and 

"secondary" areas. The primary areas are those wetlands and aquatic areas closest to the OUl site, which 

are more likely to nave been affected by past operations at OUl, as well as reference locations. The need 

for additional ecological and chemical investigation activities at more distant "secondary" areas is the subject 

of this report and is to be determined based on the ecological and chemical investigation results from 

primary area:s aJidcheinical concentrations in secondary areas, including surface water, sediment, and surface 

soil. 

The primary wetland areas are identified as the western, southern, and reference (background) wetbmds. 

The primary aquatic sites are identified as the adjacent aquatic site and reference (background) aquatic site. 

The two mote distant secondary wetland areas are identified as northwest wetlands No. 1 and No. 2, located 

C!.t progressively greater distances from OUl than the western and southern wetlands. The two secondary 

aquatic Sites consist of the aquatic sites along Lawrence Brook at the boundazy of northwest wetland No. 

2, and at its junction with Deer River, located at progressively greater distances downstream from OUl. 

This Interim Ecological Investigation Report presents the results of the initial ecological investigation 

activities for the primary areas. It includes an assessment of the potential ecological impacts and 

recommel).dations concerning the need for a4ditional ecological investigations in secondary areas. 

Scope 

Investigation activities conducted as part of this EI include the following: 

• An initial site reconnaissance consisting of an inspection of all identified primary and secondary 

aquatic and wetland areas to discern the general ecological qualities of each area. . 
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• Identification and delineation of tbe southern and western wetlands, as specified in the FOP. 

Wetland boundaries were delineated based on evaluation of soils, hydrology, and vegetation. In 

addition, a qualitative evaluation of the resource/functional value of the reference, southern, and 

western wetlands was performed. 

• Contamination Pathways RI activities consisting of surface water, sediment, and surface soil 

sampling in OUl and OU2, inclµding the primary and secondary areas, in support of the EI. (Data 

summaries are provided in Section 4 of this report.) 

• Deta.iled flora and fauna surveys of the primary aquatic areas a_nd wetlands, which include reference 

areas. Specifically, the flora survey consisted of identifying plant species and comparing vegetative 

community composition among primary areas. The faµna survey consisted of identifying terrestrial 

species (primarily small mammals and soil macroinvertebrates), aquatic species (primarily fish and 

benthic macroinvertebrates), and comparing community composition between the potentially 

impacted areas and the reference area.s. 

• Biota sampling, including sampling and analysis of target terrestrial and aquatic species to 

determine the extent, if any, of contaminant bioaccumulation. 'Thtget species and pa.rameters were 

identified based on a review of Contamin~tion Pathways RI data for sediment, surface soil, surface 

water, and fauna survey results, as specified in the FOP and approved by the USEPA. 'Thrget 

terrestrial species consisted of small mammals, green frogs, and earthworms. 'Thrget aquatic species 

consisted of white suckers and fantail darters. Selected parameters for tissue residue analysis were 

PCBs/pesticides, lead, mercury, and arsenic. 

Summary and Conclusions 

Detailed conclusions from the wetlands delineation, flora/fauna surveys, and biota sampling are presented 

in Sections 3, 5, and 6 of this report. An overview of results and general conclusions, based on these 

investigations, is presented below. 

BLASLAND, BOUCK & L~E, INC. 
ENGINEER_S & SCIENTISTS 

301676



I 
I 
I 
I 
I 
I 
'.) 

I 
I 
I 
I 
1· 
:I 
I 
I 
I 
·1 
·I 
I 
:I 

Wetlands Identification and Delineation 

As specified in the approved FOP, only the western and southern wetlands were formally delineated. 

The westeni wetland consists of appro:xitnately 17.2 acres of mostly wooded wet habitat. Within the 

western wetland there is a beaver dam and surface water channel, which drains northwest from OUl. 

The southern wetland, delineated as described in Section 3, consists of approximately 82.4 acres and 

contains two upland island$. Beaver activity is evident in the western portion of the southern wetland. 

Drainage from the southern wetland is eastward towards Lawrence Brook, and northwestward into 

the western wetland. 

Flora{Fauna Survey 

The results of the initial site reconnaissance and wetland flora/fauna suI'Veys iildicate a general 

similarity among the primary wetland areas (western, southern, and reference). All of the primary 

wetlands provide moderate, to high-quality habitat for wildlife. Vegetative community composition 

in the western and southern wetlands was influenced by beaver activity, including beaver dams, which 

affected surface hydrology and soil saturation conditions. No such activity was apparent in the 

reference wetland. Slight differences in vegetative corilmunity composition of the western and 

southern wetlands relative to the reference wetland were attributable to this factor. Elevated 

concentrations of PCBs pess than 1,000 to 58,000 micrograms per kilogram (ug/kg)] and other 

chemicals of interest were observed, primarily in sediment samples, only i_n limited areas of the 

western wetlands. No effects on vegetative community composition were apparent in these areas. 

Small m_ammals collected during the terrestrial fauna survey represent species typically found in 

wooded wet habitats. In general, the sin.all mam_mal community in the three primary wetland areas 

appears similar (i.e., same dominant species, similar population de11Sities). Slight differences in species 

composition and population density are most likely due to habitat differences among the thtee primary 

areas. The soil macroinvertebrate communities of the three wetland communities were also quite 

similar. No significant differences in small mammal or macroinvertebrate community composition of 

the southern or western wetland relative to the reference wetland were apparent. 
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Based on the general similarity in ftora/fauna survey results in the western and southern wetlands 

relative to the reference wetland. and the generally low levels of chemicals detected in the western 

and southern wetland, no chemical-related impacts on flora/fauna community composition are 

apparent. 

The results of the fish and aquatic macroinvertebrate surveys indicate generally sim_ilar aquatic fauna 

communities (species composition and relative species abundance) at both the adjacent and reference 

aquatic sites. This result is expected based on the generally low or non-detectable chemical 

concentrations detected in surface water and sediment of the adjacent site relative to those in the 

reference site. 

Biota Sampling 

• Terrestrial Tissue Residue Results 

Turrestrial tissue residue results indicate low, but detectable, PCB concentrations in biota in the 

western wetland relative to the reference wetland. PCBs were detected in soil and sediment samples 

from certain locations in the western wetlan~ at concentrations from less than 1,000 to approximately 

58,000 ug/kg. PCB concentrations in biota samples from the western wetland were on the order 1,000 

ug/kg or less, indicating a low level of bioaccumulation in the target species in this area. PCB 

concentrations in biota from the southern and reference wetland were all non-detectable, with tb.e 

exception of a low-level (230 ug'Icg) concentration observed in one masl_ced shrew sample collected 

from the southern wetland However, this sample was collected near the boundary between the 

southern anq western wetlands, and these shrews could easily travel back and forth between the two 

areas. This f_act, coupled with the lack of detectable PCB concentrations in surface soil and sediment 

in the southern wetland, indicates that there is minimal, if any, PCB bioaccumulation by biota in this 

area. 

Pesticides in terrestrial species were generally non-detectable or in the low ug/kg range from all three 

areas, including background areas, except one short-tail shrew sample from the western wetland 
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(41 u~g). Surface and sediment pesticide results ftom the western wetland are slightly elevated 

compared to the reference wetland However, the western wetland is located in an area between the 

abandoned railroad bed and an area of active agricultural and residential use which may be potential 

sources of pesticides. 

Lead concentrations were generally similar in biota from the southern and western wetland relative 

to the reference wetland Only one earthworm and one green frog sample, both f.rom the western 

wetland, indicated slightly elevated lead concentrations [13.7J and 10.SJ I11illigrams per kilogram 

(mg/kg), respectively] relative to the reference wetland (0.73J to 2.3J mg/kg and non-detected (ND) 

to 0.14J mg/kg, respectively). (The J notation indicates the concentration is estimated). Elevated lead 

concentrations were also detected in surface sc>il and sediment from the western wetland relative to 

the reference wetland. Only one ea.rthworm sample from the southern wetland had elevated lead 

levels (ll.4J mg/kg) relative to the reference wetland (0.73J to 2.3J mg/kg). Arsenic concentrations 

were generally siinilat in biota from the southern and western wetlands relative to the reference 

wetland. However, the same earthworm sample from the southern wetland that showed elevated lead 

levels also had elevated arsenic levels (3.1 mg/kg) relative to the reference wetland earthworm samples 

(0.19J to 0.43J mg/kg). Surface soil and sediment results for arsenic were simil~r to background 

results, with the exception of slightly elevated arsenic concentrations in surface soil samples, primarily 

from outside of the wetland areas. nssue residue analytical results for piercury showed similar 

concentrations in samples from all three primary wetlami areas. Mercury concentrations were 0.03 

to 0.16 tng/kg in reference wetland biota samples, COI11pared with 0.02J to 0.24 mg/kg in western 

wetland biota sam.ples and 0.02J to 0.13 mg/kg in southern wetland biota san;iples. Surface soil results 

indicated only one detection of lllercury, in an area unrelated to wetland areas. Sediment results 

indicated slightly elevated mercury resuits in the western and southern wetlands compared to the 

reference wetland With the few noted 'exceptions, concentratio~ of inorganic analytes were similar 

in biota samples from the western and southern wetlands relative to the reference wetland. . 
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The terrestrial tissue residue results demonstrate the following: 1) tissue concentrations of the target 

analytes are generally similar at the southern wetland and reference wetland, as are surface soil and 

sediment concentratio~, 2) PCB and lead concentrations in som.e 'biota samples from the western 

wetland. are elevateci relative to the reference wetland, as are PCB and lead concentrations in s01:ne 

surface soil and sediment samples, and 3) Pesticide concentrations in biota are generally low or non 

detectable in all three primary areas, while concentrations in surface soil and sediment samples appear 

to be slightly elevated in the western wetland; and 4) tissue residue concentrations of arsenic and 

mercury are not elevated in biota samples for the western wetland relative to the reference wetland. 

These results, combined with the (act that surface soil and sediment chemical concentrations at the 

secondary wetlands (northwestern wetland No. 1 and 2) are much less than the western wetland and 

·· comparable to the southern wetland, indicate that no biota sampling in the secondary areas is 

necessary. 

• Aquatic Tissue Residue Results 

Aquatic tissue residue results indicate generally low levels of organic and inorganic compounds in 

biota froi:n both the adjacent .and referenc.e aquatic sites. PCBs were non-detectable in all white 

sucker fillet samples from both the reference and adjacent aquatic sites. PCB concentrations in 

whole-body composite fantail darter samples were non-detectable or slightly above detection limits 

at both the reference (ND to 62 ugJkg) and adjacent (54 to 68 uglkg) aquatic sites. Sll:nilarly, 4,4'

DDE concentrations were non-detectable in all white sucker fillet samples from both locations and 

were slightly above detection limits in darter samples from the reference ( 4.6 to 7 uWkg) and adjacent 

(5.6 to 6.8 uglkg) aquatic sites. No other pesticides were detected in tbe aquatic biota samples. The 

similarity in tissue residue results from the two.locations, combined with the fact that surface water 

and sediment analytical ~esults indicated generally non-detectable PCB and low pesticide 

concentrations, leads to the. conclus.ion that there are no site-related impacts on aquatic biota. 

Similarly, inorganic chemical concentrations in biota were comparable between the reference and 

adjacent aquatic s_ites. Mercury concentrations in fish samples were 0.12 to 0.19 mg/kg at the 
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reference aquatic site and 0.12 to 0.29 mg/kg at the adjacent aquatic site. Arsenic and lead 

concentrations were generally non-detectable or, if detected, only slightly greater than detection limits 

(qualified as estimated) in samples from both areas. Once again, these results are corrobo~ted by 

sediment anci surface water data that indica,te generally similar levels at the two aquatic sites. 

the aq'llatic tissue residue results demonstrate the followmg: 1) tissue residue concentrations of the 

target analytes ate similar at the lidjacent and reference aquatic sites, as are sediment and surface 

water concentrations, and 2) no site-related impacts on aquatic biota are apparent. These results, 

combined With the fact thlit sediment and surface water chemical concentrations for the selected tissue 

residue ailalysis parameters (i.e.,PCBs/pesticides, lead, mercury, and arsenic) at the secondary aquatic 

sites are also non-detectable, or, in the case of inorganics, not significantly elevated when compared 

to background, indicate that no further sampling in the secondary areas is necessary. 

Recommendations 

• Wetlands 

The results of the surface water, sediment, and surface soil sampling, the ftora/fauna sUivey, and the 

biota sampling and analysis indicate that additiomll ecological investigation activities are not necessary 

in the secondary wetland areas (northwest wetlands No. 1 and No. 2). Sampling results indicated low 

or non-detectable concentrations of PCBs and other potentially site-related chemicals in the secondary 

are8$, In isolated insta11ces where concentrations were detected in the secondary northwest wetland 

No. 1, the levels are significantly lower than those detected in the western wetland.· PCBs were only 

detected at low levels at two locations in northwest wetland No. 1, directly downstream of the western 

wetland. PCBs were not detected in northwest wetland No. 2. Since the flora/fauna survey indicated 

no detectable ecological impacts in the western wetland, which had higher levels of PCBs than the 

secondary wetlands, no further ftora/fauna surveys are needed in the secondary wetlands. Similarly, 

biota sampling results indicated no significant bioaccwnulation in the southernwetland areas relative 

to the reference wetland and, thus, further biota sampling of the secondary wetland areas that have 
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similar or lower chemical concentrations in soil and sediment is unlikely to provide useful data and 

is unnecessary. 

• Aquatic Sites 

The results of sampling of surface water and sediment from the primary and secondary aquatic sites 

indicated similarly low or non-detectable chemical concentrations at all locations. The results of the 

flora/fauna survey in the primary aquatic sites indicated no difference in community composition 

between the adjacent and reference aquatic Sites. The results of biota sampling indicated low or non-

detectable chemical levels in fish samples from both the reference and adjacent aquatic sites. No 

difference in tissue residue levels between the adjacent and reference aquatic sites was observed. 

Because no significant ecological impacts or chemical bioaccumulation were identified in the primary 

aquatic sites and because surface water and sediment data for the secondary aquatic sites generally 

show even lower (i.e., non-detectable) concentrations than the adjacent aquatic site, no additional 

flora/fauna surveys or biota sampling and analysis is recommended for the secondary aquatic sites. 
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Section 1 - Introduction 
1.1 Purpose and Scope 

This repon presents results of the ecological investigation (EI) performed as part of the Contamination 

Pathways Remedial Investigation/Feasibility Study (CPRIJFS) for OU2 of the York Oil Superftmd Site. The 

EI, which included wetlands delineation, a detailed flora/fauna survey, and biomarter sampling, was 

performed in the wetland areas and aquatic sites nearest OUl, as well as in reference (background) locations 

for comparison purposes. The areas closest to OUl, which ate more likely to have been affected by the 

former OUl operations, were investigated and evaluated prior to initiating ecological investigations at more 

distant areas. The evaluation of potential ecological effects in areas near the site relative to reference areas 

is to provide the basis for determining the need for additional ecological investigations in the more distant 

areas. 

The EI is one component of the CPRIJFS. Other components include the collection of surface water, 

sediment, surface soil, subsurface soil, and ground-water data to characterize the nature and e~ent of 

contamination in connection with OU2. Data developed for the media that have the greatest influence on 

tetrestrial and aquatic ecological communities (i.e., surface water, sediment, and surface soil) are evaluated 

in conjunction with the information developed during the EI to assess potential environmental impacts. 

In general, all media investigated as part of the Contamination Pathways RI/FS were analyied for full Turget 

Compound List and Turget Analyte List (TCUTAL) parameters, along with select supplemental parameters. 

However, this Interim Ecological Investigation Report focuses only on potential ecological effects and, 

therefore, those parameters which may bioaccumulate. The biota parameters were selected following a 

review of all media data and in conjunction with the USE>A The selected parameters were 

PCBs/pesticides, arsenic, lead, and mercury, as discussed in Section 6. Therefore, the discuS$ion of media 

results in thiS report will focus on these parameters only. However, only those data f_rom the. media relevant 

to the evaluation of bioaccumulation are discussed (i.e., surface water, sediments, surface soil). A full 

discussion of all media data will be presented in the Contamination Pathways Ch,aracterization Summary 

Report and the RI report. 
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1.2 Background 

This section presents a brief description of the York Oil Superfimd Site, including the site proper (OU1) 

and off-site areas considered potential pathways of contaminant migration (OU2). 

1.2.1 Operable Unit 1 

OU1 of the York Oil Superfund Site, the "site proper", is located approximately one mile northwest 

of the Hamlet of Moira in Franklin County, New York (Figure 1). OU1, which includes the source 

of contamination, comprises approximately 17 acres and includes the fenced-in portion of land 

previously owned by the former York Oil Company, Inc., and the adjacent strip of land (approximately 

1,000 feet by 200 feet) located to the west of the fenced portion on the north side of the abandoned 

railroad bed (Figure 2). Significant features near the site proper include the Tbwn of Moira Garage 

north of the site, and the abandoned Milk House property east of the site. 

The site proper was reportedly operated as an oil washing and recycling facility. Oily sludges resulting 

from the process were placed into one of three unlined lagoons at the site. 

Previous investigations of OU1, including select off-site areas, were completed and documented in an 

August 1985 RI/FS by Erdman, Anthony, Associates. Additional field investigations and remedial 

action alternative analyses were performed and documented in a November 1987 addendum to the 

FS by Erdman, Anthony, Associates. 

The USEPA's ROD for OU1, issued in Februaiy 1988, identifies various organic and inorganic 

contaminants at the site proper, including PCBs. The ROD for OU1 specified source control as the 

recommended remedial action, including: excavation of approximately 30,000 cubic yards of 

contaminated soils, followed by solidification and on-site disposal; installation of deep draw-down wells 

to collect a sinking contaminant plume and installation of shallow dewatering wells to collect 

contaminated ground water and oil during excavation; on-site treatment of the collected ground water 

and subsequent discharge of the treated ground water; off-site thermal treatment of contaminated oils; 
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and cleaning and demolition of the empty storage tank. The ROD for OUl has not yet been 

implemented. . 

1.2.2 Operable Unit 2 

There are no defined spatial limits for OU2. The Contamination Pathways Rl/FS addresses the extent 

of contaminant migration from OUl and, therefore, focuses primarily on areas outside of OUl. OU2 

is considered to include potential pathways of migration from OUl and includes adjacent soils, 

wetlattds, and streams, including Lawrence Brook (Figure 2). 

1.3 Field Operations Plan Ecological Investigation Requirements 

1.3.1 General 

As specified in the Field Operations Plan (FOP) for the site (BBL, 1993) a11d the preceding RI Work 

Plan (Ebasco, 1991 ), the objectives of the EI are to provide information and data to assess both 

aquatic and terrestrial environmental impacts, if any. The EI includes the folloWing components: 

• Wetlands identification and delineation - This effort includes the identification of areas 

containing hydric soils and/or hydrophytic plant communities; detailed boundary delineation of 

the southern and western wetlands; and a qualitative evaluation of the resource/functional value 

of the delineated weUattds. 

• Flora and fauna surveys - This effort inclQ.des a detailed flora and fauna survey of the reference 

(background) and adjacent aquatic sites, and tbe reference (backgrouncl), southern, andwestern 

wetlands. 

• Biota sampling anc:l tissue residue analY$iS - This effort includes the sampling and analysis of 

target species to determine the extent of bioaccumulation, if any, of site-related contaminants 

in terrestrial and aquatic organisms. 

Tb.e EI was preceded by an initial .site reconnaissance, as well as by the surface water, surface soil, and 

sediment sampling activities descn'bed in the FOP. The initial site reconnaissance, an additional 

activity not specified in the RI Work Plan prepared by Ebasco, consisted of an inspection of all 
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identified aquatic anc;l terrestrial areas that may be subject to wetland identification and delineation, 

ftora/fauna surveys, and biota sampling. These areas included those descn"bed as "primary" and 

"secondary", as discussed below. The purpose of the initial site reconnaissance was to discern the 

general qualities of au potential areas of ecological investigation in terms of physical characteristics, 

general habitat type anct quality, and general floral and faunal species composition, to ensure 

comparability of data from all ecological areas. 

Ecological investigation activities conducted subsequent to the initial site reconnaissance began with 

investigation of "primary" a.reas, including reference areas and those areas closest to the site proper 

(Figure 2). These latter areas would be most likely to have experienced impacts, if any, related to 

OU!. The investigation of these primary areas provided an indication of whether or not any site

related hnpaets have occurred and the data has been used to determine if investigation of the more 

distant "secondary" areas is necessary. 

1.3.2 Primary Areas 

The primary aqµatic sampling locations near the site are the reference (background) aquatic site and 

adjacentaquatic site (Figure 2). Primary terrestrial locations are the reference (background) wetland 

and the southern and western wetlands (Figure 2). These areas were subject to wetlands identification 

and delineation, flora/fauna surveys, and biota sampling, as described below and in the FOP. 

1.3.3 Secondary Areas 

The secondary aquatic sites are more distant from OUl and consist of two aquatic sites along 

Lawrence Brook, one at the boundary of the northwest No. 2 wetland and the othet at its junction 

with Deer River (Figure 2). Secondary terrestrial sites include northwest wetland No. 1 and northwest 

wetland No. 2 (Figure 2), located further northwest of OUl along the unnai:ned northwestward-flowing 

drainage way that eventually discharges to Lawrence Brook. 

•. 
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As specified in the FOP, additional ecological investigation activities in the secondary aquatic and 

terrestrial sites ate contingent on the results of the initial site reconnaissance, the Contamination 

Pathways RI soil/sediment sampling activities that were conducted in all identified aquatic and 

terrestrial areas (both primary and secondary areas), and the results of the EI conducted in the 

primary areas. The results of the EI for the primary areas and the need for ecological investigation 

activities in the secondary areas are addressed in this Interim Ecological In:vestigation Report. 
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Section 2 - Initial Site Reconnaissance 

2.1 General 

In accordance with the FOP, BB&L performed an initial site reconnaissance for all terrestrial and. aquatic 

sites in the pri_mary and secondary areas that might be subject to-ecological investigatioIJS. As a prelude to 

field activities, United States Geological Survey (USGS) topographic quadrangle maps (Brushton, North 

Lawrence), National Wetland Inventory (NWI) maps, NYSDEC Fresbwater Wetlands Maps, and 

information from the Natural Heritage Program were reviewed Subsequently, BB&L biologists and 

ecologists performed the initial site reconnaissance in April 1993 to discern the general qualities of the 

potential ecological investigation areas in terms of physical characteristics, general habitat types and quality, 

and general flora/fauna species composition. The results of this initial site reconnaissance, including 

descriptions of the general ecology, land use, and character of lands in the vicinity of the site, are presented 

in this section. 

Since vegetative composition data were gathered during both the wetland delineation and fl.era survey of 

the primary areas, this report presents more detailed information for the primary areas than for the 

secondary areas. Full-scale surveys were not conducted in the secondary areas as per the FOP, but an initial 

reconnaissance was conducted in the secondary areas to ascertain their general characteristics. 

The United States Fish and Wtldlife Service (USFWS) NWI map-depicted classifications for subject wetlands 

as determined via aerial photograph interpretation are presented in Tuble 2-1. Summaries of the vegetative 

species observed in the primary and secondary wetland areas are presented in Thble 2-2. Area-specific 

vegetation summary tables are referenced and provided in appropriate report sections and appendices. 

2.2 Initial Site Reconnaissance of Primary Areas 

This section presents a discussion of the initial site reconnaissance of the primary wetland and aquatic areas. 

2.2.1 Primary Wetland Areas 

The primary wetland areas consist of the reference (background), western, and southern wetlands 

(Figure 2). In general, these wetlands are typical northern-bardwood-wooded wet habitats. The 
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dominant vegetation i.n the primary wetlands is broad-leaved deciduous forest and scrub-shrub, and 

some needle-leaved evergreens exist in each of the prunary wetlands. Dominant tree species include 

red maple, gray birch, and American elm. The shrub layer is dominated by red maple, sugar maple, 

gray birch, and Anierican elm. Herbaceous vegetation varies depending on the canopy cover and 

hydrologic regime, but predominant species include sensitive fem, cinnamon fern, trout lily, and 

trillium. 

Reference (Background) Wetland 

The reference (background) wetland is located south of Route 11 and north of Alberg Road 

(Figure 2). The reference wetland, which is surrounded by raised-elevation hillocks, functions as a 

catchment basin for runoff. The reference wetland is primarily a deciduous-hemlock-wooded wet

forest community type, but unlike the southern and western wetlands, it does not support a primary 

stream channel or apparent beaver activities. The USFWS NWI map classifies the reference wetland 

as a p~ustrine, broad-leaved deciduous forest ecological system with seasonal saturation (PFOlE). 

Western Wetland 

The western wetland is located west of OU! and between the abandoned railroad tracks and North 

Lawrence Road (Figure 2). Agricultural fields are located northeast of the western wetland. The 

wetland configuration is roughly rectangular, with centrally-located standing-water and a small stream 

channel. A larch forest forms the eastern boundary at the standin,g water Une of the western wetlJU}d. 

Evidence of beaver activity in the western wetland is apparent. Several dams and beaver-harvested 

trees were observed in the western wetland, especially in the southern portion. The USFWS NWI 

map classifies the western wetland as a palustrine broad-leaved deciduous scrub-shrub ecological 

system with seasonal saturation (PSSlE). 

Southern Wetland 

The southern wetland, located immediately south of, and adjacent to the abandoned railroad bed and 

Mill Road, extends to the edge of Lawrence Brook north of Route 11(Figure2). The western extent 
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of the southern wetland is c::lefined by a topographic divide. There is evidence of beaver activity at the 

western boundary of the southern wetland Two areas of uplands are located within the interior of 

the southern wetland The majority of the drainage from the southern wetland flows east-southeast 

towards Lawrence Brook. A smaller portion of the southern wetland (i.e., the northwestern portion 

west of the two uplimd islands) drains northward ancJ is hydraulically connected to the western wetland 

through a stone culvert under the railroad bed The southern and eastern edge of the southern 

wetland is delineated by the La'Wrence Brook c~nnel, a tributary channel, and backwater areas. 

The terrain has typical floodplain characteristics and high watennarks, such as leaf litter and bank 

scours are readily apparent. The southern edge of the southern wetland has hummocks and snags 

from consistent inundation. 

The community association in the wetland may be categorized as a wooded wet deciduous forest with 

upland islands. The USFWS NWI map classifies the southern wetland as a palustrine, broad-leaved 

deciduous forest ecological system with seasonal saturation (PFOlE). 

~2.2 Primary Aq~atic Sites 

The primary aquatic sites are the reference (background) aquatic site and the adjacent aquatic site 

(Figure 2). 

Reference (Background) Aquatic Site 

The original reference aquatic site, specified in the FOP, was located imi:nediately upstream of the 

Route 11 bridge. However, it was relocated based on the initial site reconnaissance that indicated 

Significant differences in stream morphology and substrate type relative to the adjacent aquatic site. 

The final reference (background) aquatic site is located approxiinately one mile farther upstream and 

contains both riffie and pool areas that are somewhat more comparable to the adjacent aquatic site. 

The reference aquatic site exhibits moderately well-developed stream morphology, with abundant 
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rifiles, rullS, and pools. The substrate is predominantly cobbles and gravel in the riffie areas, and sand 

in the slower pools. 

The portion of the reference (background) aquatic site sampled during the fauna Sl,Jrvey consists of 

a shallow, well-developed riffie area that broadens into a moderately deep pool with steep undercut 

banks. A high undercut bank borders most of the brook on the east, while the west bank is 

moderately sloped, with few abrupt drop-offs.. Within this general a.rea, Lawrence Brook functions 

as a boundary between the scrub-shrub vegetation of a fallow farm field along the west bank, and a 

mature northern· hardwood forest along the el$t bank. Canopy cover;:ige over the stream channel is 

approximately 10 to 25 percent. The stream width was approximately 9 meters at the upstream ( tiffie) 

and downstream (pool) boundaries of the aquatic fauna sampling location. Stream fl.ow and water 

level depth in Lawrence Brook are seasonally variable and also reflect short-term precipitation events. 

Minimum/maximum stream depths recorded in May 1993 (during a perio<,i of high fl.ow) were 0.6/1.2 

meters (pool) and 0.2/0.5 meters (riffi.e). 

Stream fl.ow and water level depth measurements were also obtained at four locations (Y2-SW01 

through Y2-SW04) in Lawrence Brook during August 1993. These 111easurements indicated decrel$es 

in stream width ranging f:rom 5 to 42 percent from the measurements made during May 1993. Water 

level depth measurements at these four locations indicated similar decreases, ranging from 0 to 53 

percent. The August 1993 calculated flows at these four locations decreased an average of 89 percent 

from the May 1993 calculations, indicating a seasonal ftow variation in Lawrence Brook. 'Th.hie B-1 

in Appendix B summarizes the stream flow data from the May 1993 and August 1993 surface water 

sampling activities. 

Adjacent Aguatic Site 

The adjacent aquatic site is located approximately O.~ mile east of the site proper and begins 

immediately adjacent to the North Lawrence Road bridge (Figure 2). The adjacent aquatic site 

exhibits less complex stream morphology, with relatively fewer riffi.es and pools than the reference 
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(background) aquatic site. The substrate is predominantly cobble and gravel with some deposition 

of sand and muck in the lower reaches. 

The portion of the adjacent aquatic site sampled during the aquatic fauna suivey consists of a pooled 

area that narrows into a set of riffles at the downstream end. This reach of Lawrence Brook is high

banked and bordered on both sides by a 111~ed hardwood forest. Canopy coverage over the channel 

where sampling was conducted is approximately 50 percent. Stream widths at die sampling location 

were approximately 12 meters at the upstream (pool) boundary, and approximately 9 meters at the 

downstream (riftle) boundary. Minilllum/maximum stream depths recorded in May 1993 were 0.6/1.1 

meters (pool) and 0.3/0.8 meters (riffle), respectively. 

2.3 Initial Site Reconnaissance of Secondary Areas 

This section presents a discussion of the initial site reconnaissance of the wetland and aquatic sites in the 

secondary areas. 

11/17194 
05949661' 

2.3.1 Secondary Wetland Areas 

The secon~ry wetland areas consist of northwest wetland No. l and northwest wetland No. 2, which 

are downstream of OU!. 

Northwest Wetland No. 1 

Northwest wetland No. 1 i$ located northwest of the western wetland, between North Lawrence Road 

and Savage Road (Figure 2). A drainage channel ftows through this wetland from the south to the 

northwest, and the bydrologic regime of the wetland is controlled by a well-established be3ver dam 

that has caused the formation of an approximately 5- to 6-acre pond (Figure 2). An emergent marsh 

community with saturated soil conditions extends from this large, standing-water area. The eastern , 

edge of northwest wetland No. 1 consists of a mixed-forest upland of evergreen and deciduous 

hardwoods. Fallow agricultural fields are located along the western perimeter. Northwest wetland 

No.1 contains dense thickets of speckled alder. The USFWS NWI map classifies northwest wetland 
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No. 1 as a palt1$trine, broad-leaved deciduous forest ecological system with seasonal saturation 

(PFOlE). 

Nortbwest Wetland No. 2 

Northwest wetland No. 2, located farther to the northwest, is approximately 0.2 miles east of the 

boundary between Franklin and St. Lawrence Counties (Figure 2). Northwest wetland No. 2 is just 

south of Lawrence Brook and is drained by a stream channel, which is tnoutary to Lawrence Brook. 

The southeastern edge of this roughly triangular wetland is adjacent to farm fields, while the 

remaining ~ent of the general wetland perimeter consists of upland forest. The wetland is densely 

vegetated, prilllarily With woody plants and shrubs. Species observed include speckled alder, willow, 

raspberry, meadowsweet, and wild grape. The USFWS NWI map classifies northwest No. 2 as a 

palustrine, broad-leaved deciduous forest ecological system with seasonal saturation (PFOlE). 

2.3.2 Secondary Aquatic Sites 

The secondary aquatic sites consist of Lawrel)ce Brook, adjacent to northwest wetland No. 2, and 

~wrence Brook, near the brook's junction _with Deer River. 

Aquatic Site at Wetland BourtdaQ' 

The aquatic site at the wetland boundary is characterized by poorly developed stream morphology with 

a Substrate consisting predominantly of sand and silt. This section ofthe stream is relatively wide and 

the flow is much slower than that in the primary aquatic sites; here the stream is moderately deep, 

with steep undercut banks. 

Aguatic Site Near Junction with Deer ~ver 

The secondary aquatic site at the junction of Deer River is relatively narrow and possesses moderately 

well-developed stream morphology, with several large pools distributed with occasional swift runs. The 

substrate is predominantly sand, and the steep banks are well vegetated, with alders overhanging much 

of the stream. 
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Section 3 - Wetland Identification and Delineation % 
3.1 General 

This section presents the results of the wetlands identification and delineation efforts performed in the 

southern and western wetlands, and the wetlands evaluation efforts performed in the southern, western, and 

reference (background) wetlands. 

In accordance with the FOP, the southern and western wetlands were subject to wetland boundary 

delineation efforts which incorporated the multi-parClllleter method specified in the United States Anny 

Corps of Engineers (USA,CE) Wetlands Delineation Manual (USACE, 1987). The 1987 USACE manual 

was used instead of the "Federal Manual for Identifying and Delineating Jurisdictional Wetlands" (Federal 

lnteragency Committee for Wetlands Delineation, 1989) specified in the FOP because this latter manual 

was withdrawn by the agencies. Wetland delineation methods are presented in Appendix A No delineation 

was performed at the reference (background) wetland or the secondary wetlands, in accordance with the 

FOP. 

In addition, in accordance with the. RI Work Plan and the FOP, a qualitative evaluation of the 

resource/functional value of the reference (background), southern, and western wetlands was performed 

using the USACE's Wetlands Evaluation Technique (WET) (Adams, et. al., 1987). 

3.2 Wetland Delineation Results 

The results of the wetland delineation are presented in Figure 3, which depicts the surveyed boundary of 
I 

the western and southern wetlands as determined from on-site delineation efforts. The delineated boundary 

of the southern and western wetlands was surveyed using field instruments and tied into a 

photogrammetrically-prepared site map. This survey method was used instead of the procedure identified 

in the FOP, which proposed identification of the wetland boundary on prints of 1992 aerial photographs of 

the site proper and adjacent areas, because the survey method provided a more accurate and reproducible 

record of the wetland boundaries. This change in survey approach was discussed with USEPA and verbally 

approved Figure 3 also includes numbered wetland deli_neation flag locations that correspond to the data 
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point locations evaluated on the routine on-site determination forms (Appendbc A-1). As discussed in 

Appendbc A, the "A, n "B," and "C0 designations presented on the data forms represent upland, wetland, and 

transitional/arbitrary cut locations, respectively, along the transects that are used to identify the wetland 

boundary. The results of the wetland delineation efforts are presented below. 

Western Wetland 

Eighty-sbc wetla.m;i delineation ftags were placed in the western wetland to mark the upland-wetland 

boundary. A total of 49 data point locations and 2S transects were evaluated in the western wetland. The 

western wetlan4 consists of 17.2 acres of mostly wooded wet habitat. Some wet meadow area is associated 

with a beaver cJam and the surface water channel in the western wetland. The northern edge of the western 

wetland borders an old field and some field habitat that meet the wetland criteria; a portion of the field is 

included as part of the western wetland. · 

Southern Wetland 

Wetland delineation flags were placed in 249 locations in the southern wetland to mark the upland-wetland 

boundary. A total of 130 data point locations and 83 transects were evaluated in the southern wetland. The 

southern wetland COD..$ists of 82.4 acres, including two upland islands of 18.9 acres and 3.3 acres; these 

upland areas are not included in the total southern wetland acreage. A portion of the southern boundary 

of the southern wetland was tern:Jinated at a tributary to Lawrence Brook. While the wetland continues 

further south on the southern side of the tributary, delineation efforts stoppecl at this tributary, because the 

tnoutary would mark the southern extent of any surface water pathways from the site proper, The northwest 

boundary of the southern wetland was initially delineated on the east side of an area of standing water that 

exists behind the partially blocked stone culvert that connects the southern and western wetland. However, 

based on a further review of field notes and delineation criteria, the wetland boundary was relocated to the 

west side of this area of standing water. Due to spring high water levels, the standing water area was 

initially identified as a pond (i.e., not a wetll:)Jld area). Further review of field observations and the 

topographic survey indicated that the standing water ar~a is subject to fluctuating water levels that are 

characteristic of wetlands. The northwest boundary was redefined using topographic information developed 

&117194 
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as part of the site investigations. The southern wetland features a greater diversity of vegetative 

community/habitat types than the western and reference wetla11ds; it includes wooded wet, floodplain, and 

emergent marsh/wet meadow area.s. 

Comparison with Previous Wetland Maps 

The southern and western wetland boundaries, established as part of the wetland delineation program, along 

with the reference (background) wetland and secondary wetland areas, were compared witb established 

wetland reference maps, including the NWI I11.ap for one Brushton, NY quadrangle, and the NYSDEC 

Freshwater Wetlands Map of Franklin County. Because both the NWI and NYSDEC maps were prepared 

based on interpretation of aerial photographs rather than field delineation, the wetland descriptions 

presented in this report are considered more accurate than the descriptions presented in the NW1 and 

NYSDEC maps. There is a margin of error inherent in the use and interpretation of aerial photographs, . 

and it is recognized that ground-trothing and historical analysis may result in revision of the wetland 

boundaries presented on NWI maps, established throtJgh photographic interptetation. 

The wetlands defined as a result of field investigations generally conform to those depicted on the NWI map 

for the Brushton, N.Y. quadrangle. The NWI wetlands were identified from aerial photographs based on 

interpretation of vegetation, ViSible hydrology, and geography, in accordance with Classification of Wetlands 

and DeepWater Habitats of the United States (FWS/OBS -79/31, December 1979). The aerial photographs 

for the Brushton, N.Y. quadrangle were taken in April 1981 and likely reflect spring/snowmelt conditions 

and, therefore, may represent maximum wet condition8. 

The NYSDEC Freshwater Wetlands Map for Franklin County (Map 8 of 44) also addresses the OU2 study 

area and depicts wetland boundaries that are somewhat different from those depicted on the NWI maps. 

These differences are attributed to the timing and interpretation of aerial photographs. The configuration 

of the reference (background) wetland is slightly different on the two maps, and the southern wethmd is less 

extensive on the NYSDEC Freshwater Wetlands Map than shown on the NWI map. Although field 

delineation efforts were not required for the secondary wetlands, the general configuration of these wetl_ands 

8/17194 
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was noted based on available references. The NYSDEC map shows northwest wedand No. l to be an 

extension of the western wetland, while northwest wetland No. 2 is Similar in configuration aI)d extent and 

is genera.Uy consistent on both maps. the NYSDEC code classificatiom for the primary and secondary 

wetland area$ are presented in 'Iable 2-1. 

3.3 Wetland Evaluation Technique Functional Analysis 

3.3.1' Methods 

As specified in the FOP, the resource/fuiletional value of the reference (baclcground), southern, and 

western wetlands was evaluated using the Wetland Evaluatjon Thchnique (WEr). WET is a software 

program designed by the USACE to assess wetland fuiJ.ctions and values. Wetland functions consist 

of physical, chemical, and biological characteristics, and wetland values are those {Qnctions that are 

considered to be beneficial to society. Specific information and data concerning wetland 

characteristics are entered into the program, and WET assigns a rating of "low", 0i_noderate11
, or 0high", 

based on the 14 · t\lnctions and values it evaluates. WET rates each fiinction in terms of social 

significance, effectiveness, and opportunity. A Level 2 WET (Version 2.0) analysis was performed, 

as specified in the FOP. 

the wetland functions an4 the associated values assjgned by WET for the reference (baclcground), 

western, and southern wetlands are presented in Tubles 3-1and3-2, and the resultS of the Level 2 

WET (Version 2.0) analysis are discussed below. For clarification purposes, the tables summarizing 

the WET analyses ('Illbles 3·1 and 3-2) con.t3in asterisks •(*)",which denote parameters for which 

ca.tegory-specificvalues were not evaluate4 Those values denoted.by asterisks in these tables are not 

typically addressed in a Level 2 WET analysis, the scope of which was defined by the FOP. 

3.3.2 Results 

The results of the WET functional analysis performed for the primafy wetlands .are presented in 

Tubles 3-1and3"'.2. According to WEI; the southern, western, and reference (background) wetlands 

ilre similar in fl:mction and value. The wetlands were assigned a low rating for social significance in 
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~,II but one of 14 functions, primarily due to the degree of isolation of these wetlands from populated 

areas which leadS to a low potential for hu1J1an/societal impacts. A rating of moderate social 

significance was assigned to the western apd southern wetlands for sediment/tox.icant retention, again 

d\le to their proximity to a presumed contaminant source (OUl). Similarly, the southern and western 

wethtnds were assigned a high opportunity rating for sediinent/toxicant retention, due to their close 

proximityto a potential contaminant source (OUl ). These wetlands also received a high effectiveness 

rating for sediment/toxicant retention because their forested mlture serves to limit the. filix of water 

and sediments through the wetlands, and moderates the effects of precipitation events and high water 

levels. The fact th~t no similar potential contaminant source is known to be associated with the 

reference wetland accounts for the rating differences in sedirnent/toxicant retention ratings compared 

to the southern and western wetlands. In other words, the WET analysis indicated that the southern 

and western wetland had higher functional ~ignificanC:e than the reference wetland due to their 

potential to retain sedimertts/toxicants from OUl. However. this result is really an artifact due to the 

proximity of the southern and western wetlands to the site proper, and the fact that the reference 

wetlancJ is pres\Iifi.ably not near a similar potential contamil:lant source. 

As shown :iii Thbles 3-1 and 3-2, the effectiveness ratings for all three wetlands are basically consistent. l 

However, the reference (back.ground) wetland has lower effectiveness ratings for Wildlife 

Diversity/Abundance (DIA), Breeding and Migration. due to the Jack of open water habitat for 

waterfowl and ab$ence of snags for caVity-nesting birds. The reference wetland also has a low rating 

for Ground-Water Discharge because 110 defined surface water/stream chaI1Ilels drain this weiland, 

while both tl;J,e southern and western wetland have an established surface water component. The 

reference wetla.ncl has a low rating for Sediment Stabilization for the same reason. 
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Section 4 - Analytical Data 
Analytical data has been developed for various media as pan of the site characterization of the 

Contamination Pathways RI. These data include physical and analytical testing of surface water, sediment, 

surface soil, subsurface soil, and ground water, in addition to the biomarker analysis discussed in this report. 

The purpose of this section is to present the characterization results of the media that relate to potential 

impacts on the ecological system in the area. Specifically, the Contamination Pathways RI results that will 

be discussed consist of the distribution and concentration of analytical parameters in surface water, sediment, 

and surface soils that relate to the interpretation of biomarker analytical results. As discussed in Section 

6, the parameters selected for biomarker analysis consist of PCBs/pesticides, arsenic, lead and mercury. 

Therefore, only the results for these parameters are presented in this section as a basis for evaluating 

biomarker analytical results. A full discussion of all media data will be presented in the Contamination 

Pathways Characterization Summary Report and CPRI Report 

Relevant analytical results from previous investigations will also be presented in this section. Information 

that is available for review consists of sediment data from the RI/FS Report (August 1985, Erdman, 

Anthony, Associates) and Addendum FS Report (November 1987, Erdman, Anthony, Associates). The 

characterization of surface water, sediment, and surface soil, based on the current and previous 

investigations, will be used to evaluate and correlate potential impacts on flora and fauna in the area, 

4.1 Surface Water 

TWo rounds of surface water sampling were performed as part of the Contamination Pathways RI. The first 

round was performed in April 1993, representing high flow conditions, with a second round of sampling in 

August 1993, representing normal flow conditions. 

During the April 1993 event, surface water samples were collected at a total of 8 locations; 

• Four locations within Lawrence Brook: 

" A background location upstream of OU1 (Location Y2-SW01); 

Immediately east of the site in the adjacent aquatic site (Location Y2-SW02); 

" The Wangum Road gaging station (Location Y2-SW03); and 
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- The junction of the wetlands forming the terminus of the unnamed tn"butary that flows northwest 

from OUl and Lawrence Brook (Location Y2-SW04). 

• Two locations within qrainages from the southern wetlands: 

- East flowing intermittent tributary at Mill Road (Location Y2-SWOS); and 

- East flowing intermittent tributary at Lawrence Brook on the south side of southern wetland 

(Location Y2-SW06). 

• 'IWo locations within the western wetlands: 

- Within the standing water in the western wetland (Location Y2-SW07); and 

- The drainage ditch on the north side of the abandoned railroad bed that drains from OUl 

(Location Y2-SW08). 

The sample locations are presented on Figures 4 and 5. Surface water sampling was conducted during the 

period of April 13 through April 15, 1993, and represented high flow conditions intended to characterize 

the potential impacts associated vv_ith higher sediment transport rates and overland runoff from normally dry 

areas. Surface water sampling procedures are provided in Appendix B. 

The second round of surface water sampling was perfotm.ed on August 3, 1993, as representative of normal 

flow conditions. In accordance with the FOP, surface water sampling was conducted at the folloWing four 

locations within La\\'rence Brook: 

• A reference location upstream of OUt (Location Y2-SWOtA); 

• lmmediately east of the site in the adjacent aquatic site (1.ocation Y2-SW02); 

• the Wangum Road gaging station (Location Y2-SW03); and 

• The junction of the wetlands forming the terminus of the unnamed tributary tbat flows northwest 

from OUt and Lawrence Brook (Location Y2-SW04) . 

In accordance with the FOP, surface water samples were not collected in August 1993 from the other four 

previously sampled locations. 

8/17194 
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The samples collected during both surface water monitoring events were submitted for analysis for the 

following list of parameters: 

• CLP TCL PCBs/pesticides; 

• CLP TCL volatile organics; 

• CLP TCL semi-volatile organics; 

• CLP TAL inorganics; 

• Tutal phenols; and 

• Hardness. 

A full discussion of the results for all analytical parameters will be included in the Contamination Pathways 

Characterization SUil1mary Report and the Contamination Pathways RI Report. 

The results of the surface water sampling events that are relevant to biomarker sampling and analysis are 

suttll:ilarized as follows: · 

• PCBstpesticides - PCBs/Pesticides were not detected in surface water samples from the April or 

Aµgust 1993 sampling events. 

• Inorganics - Analytes detected in the April 1993 sampling event included aluminum, barium, 

calcium, copper, iron, lead, magnesium, manganese, potassium, sodium, and zinc. The detected 

analytes are summarized on Thble 4-1. However, arsenic and mercury were not detected in any 

of the eight locations. Lead and zinc were detected at only one location (SWOB), that drains into 

the primary western wetland from OUl at 1.0 ug'L and 346 ug'L, respectively. 

Analytes detected in the August 1993 salilpling event included barium, calcium, copper, iron, 

magnesium, manganese, mercury, potassium, soditnn, and zinc, as shown on Thble 4-1. However, 

atsenic and lead were not detected at any of the four locations. Mercury was detected at 0.22 J 

ug/L at one location (Location SW03), in Lawrence Brook at Wangum Road 

9111194 8{.ASLAND, BOUCK & LEE, INC. 
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lil summary, while certain analytes were detected in the drainage ditch that ftows from OUl to the western 

wetland, there were no significant detections of analytes in the Lawrence Brook surface water samples, with 

the exception of mercury at one downstream location. Mercury was not detected at the adjacent aquatic 

site that is closest to OUl and, therefore, the downstream detection does not appear to be related to the 

site. 

4.2 Sediment 

Sediment analytjcal data has been generated as part of the Contamination Pathways RI, as well as during 

previous site investigations. Both sets of sediment data ate discussed below. 

4._2.1 Contamination Pathways RI. Sediment Data 

contamination Pathways RI sedimetit sampling activities were conducted during the two week period 

of April 19 through April 30, 1993. A total of 55 sediment samples were collected from 36 locations; 

27 locations in wetlands; eight locations in Lawrence Brook; and one location east of Lawrence Brook 

in the ditch along the railroad bed. 

The sample locations were distributed based on the general location and guidance provided in the RI 

Work Plan prepared by Ebasco. The approximate location of the sediment samples is indicated on 

Figures 4 and 5. Sediment sampling procedures are presented. in Appendix B. 

All the samples collected during the sediment sampling activities were submitted for analysis for the 

following parameters: 

• CLP TCL PCBs/pesticicies; 

• CLP TCL volatile organics; 

• CLP TCL semi-volatile organics; 

• CLP TAL inorganics; and 

• Tutal Phenols. 
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Additional sediment sampling was performed at 16 locations between October 19 and 22,1993, as a 

result of sample data being rejected during validation. Supplemental sampling information is 

presented in Appendix B. 

A full discussion of the results for all analytical parameters will be included in the Contamination 

Pathways Characterization Summary Report and the Contamination Pathways RI Report. 

The results of the Contamination Pathways RI sediment sampling program that are relevant to 

biomarker sampling and analyses are summarized as follows: 

• PCBs 

Primary Areas - The highest concentration of PCBs were detected in the drainage way that 

drains from the fenced area of OU1 into the western wetland, as shown on Figure 6. A 

summary of PCB detections in sediment samples is provided on Thble 4-2. The highest 

observed PCB concentration was within the western extension of OU1 (58,000 NJ ug/kg in the 

surface sample 5D19). PCBs were also detected at SD10, SD11, and SD21 (11,000 NJ, 520 J, 

and 510 J ug/kg, respectively) below the standing water of the western wetland beaver pond. 

Downstream of the beaver dam, PCBs were detected at SD13 (4,200 NJ and 230 J ug/kg), SD22 

(4,200 NJ ug/kg), and SD12 (3.900J mg/kg) at the northern limit of the western wetland. PCBs 

were not detected at any sediment sampling locations within the southern wetland, reference 

(background) wetland, adjacent aquatic site or reference (background) aquatic site. 
Secondary Areas 

PCBS were detected at only two locations within the secondary EI areas. PCBs were detected 

in northwest wetland No. 1 at SD23 (780 J ug/Kg) and SD24 (4,000 J ug/Kg), as shown on 

Figure 7. PCBs were not detected in any other secondary areas, including northwest wetland 

No. 2 arid the two secondary aquatic sites on Lawrence Brook. 
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The data indicates that detectable PCB concentrations are limited to certain areas of the 

western wetland and its north-west ftowing drainage, possibly downstream as far as the southern 

portion of northwest wetland No. 1. 

• Pesticides 

Primaiy Area~ 

Pesticides were not detected in any of the sediment samples from Lawrence Brook, with the 

exception of one detection in the reference (background) aquatic site. Several pesticides were 

detected at sediment locations in the western wetland, as summarized on Tuble 4-2. Detected 

pesticides include heptachlor, aldrin, endosulfan I, dieldrin, 4,4' -ODE, endrin, 4,4' -ODD, 4,4' -

DD'I; methoxychlor, endrin ketone, endrirt aldehyde, and gamma-chlordane. The highest 

pesticide concentrations were detected at sample locations SD19 in the western extension of 

OUl leading into the western wetland ( aldrin 7400 NJ ugtkg, methoxychlor 1200 J Ug/kg, endrin 

ketone 7100 NJ uglkg, and gamma chlor®ne 4200 NJ uglkg) and SD09, als~ in the OUl 

western extension (aldrin 7500 NJ uglkg). 4,4'-DDD was detected in the western wetland 

drainage ditcb at SOOS (8.5 NJ ugllcg)._ 4,4'-DDTwas detected in the western wetland at SDlQ 

(280 J uglkg). A trace level of 4,4' -DOE was detected in the southern wetland at SD07 (1.1 J 

uglkg). 

Seconda1y Areas 

Very low concentrations of a few pesticides ( 4,4'-DDE, 4,4' -001; endrin ketone, and endrin 

aldehyde) were detected iri northwest wetland No. 1. 4,4'-DDE was detected in the northwest 

wetland No. 1 at SD25 (3.3 NJ uglkg). 4,4' -DDT was detected in the northwest wetland No. 

1 at Sb25 (3.8 NJ uglkg). Pesticides were not detected at any of the other secondary wetland 

or aquatic sampling locations. 

Areas of elevated pesticide concentrations are generally restricted to the ditch/drainage area of 

the western wetland. Pesticides were not previously identified as a constituent of concern for 
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OU!, suggesting other sources for the pesticides in the western wetland that may include tb.e 

railroad bed, areas of active agricultural or residential use or pest control. 

• Inorganics - A SUIDinary of inorganic compounds detected in sediment samples is provided in 

'!ables 4-3 and 4-3A '!able 4-3A summarizes the sediment resampling data for zinc. Detection 

of arsenic, chromium, copper, lead, mercury, nickel, and zinc were common in sediment samples 

from both the reference (background) and other areas. The highest detection of arsenic was at 

SD36 (16.8 J mg/kg) at a background location along the railroad bed. Chromium was detected in 

background railroad samples SD36 (22.,2 J mg/kg) and S029 (17.5 J mg/kg). The highest levels of 

chromium detected were at SD08 (27.9 J mg/kg) in the western wetland and at SD06 (27.1 J mg/kg) 

in the southern wetland. 

Copper was detected at it highest concentration in background location SD36 along the railroad 

bed at 51.6 J mg/kg (104 J mg/kg in the duplicate). Copper was detected in reference (background) 

wetland samples SDOl and SD02 at 35.41, and 38.9 J mg/kg, respectively. The highest copper 

concentrations outside of the reference a_reas were in the western wetland at SD19 (28.9 J mg/kg) 

1'.lld at SD20 (26J mg/kg). 

Lead was detected at wetland background locations SDOl, SD02, and SD03 in surface samples from 

22.4 J to 37.1 J mg/kg. Railroad background location SD36 had a lead concentration of 268 J 

mg/kg. Elevated lead concentrations were detected in the western wetland at SD09 (3580 mg/kg), 

SD19 (2270 J mg/leg), SD22 (2430 J mg/kg), SD21 (1800 J mg/kg), and SDlO (1340 J mg/kg). 

Mercury was detected in background samples SD28 and SD29 (0.31Jand0.251 mg/kg, respectively) 

in Lawrence Brook, but was undetected in all other downstream Lawrence Brook sediment samples. 

Slightly elevated levels of mercury, compared to background results, were detected in the western 

wetland at SD09, SDlO, SDll, SD14, and SD15 at levels from 1.1 J mg/kg to 2.5 J mg/kg. 
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Southern wetland mercury concentrations ranged from 0.62 J mg/kg to 1.6 J mg/kg at sample 

locations SD04, SDOS, and SD06. 

Nickel was detected at the highest concentration in background railroad sample SD36 (24.6 J 

mg/kg). The highest concentration detected in the study area was only 21.2 J mg/kg at SOOS in the 

western wetland. 

Zinc was detected at the background railroacJ sample location SD36 (213 J mg/kg and 393 J mg/kg). 

Zinc concentrations, comparable to railroad background concentrations, were detected in the 

primary western wetland at SD09 (211 mg/kg) and SD19 (219 J mg/kg), also, along the abandoned 

railroad bed. 

Inorganic detections in secondary areas which are elevated above backgrouncJ concentrations 

include lead in the southern portion of northwest wetland No. 1 at SD23 ( 408J mg/kg). 
-

Concentrations of copper, comparable to background concentrations, were detected at SD23 (S5.4J 

mg/kg). Zinc concentrations were detect~d in the northwest wetland No. 1 at SD23 (233 J mg/kg) 

and SD24 (211 J mg/kg), and in the northwest wetland No. 2 at SD27 (279 J mg/kg). 

In general, no site-related impacts were detected in Lawrence Brook, based on inorganic sediment 

sample analyses. Wetland sediment sample inorganic results are generally comparable among 

b~ckground and downstream locations, with a few exceptions. Evaluation of arsenic, chromiwn, 

copper and nickel results indicate that no site-related impacts related to these analytes in sedime~t 

are apparent. Areas of elevated lead concentrations above background concentrations are restricted 

to the western wetland, and primarily in the ditch draining from OUl. Lower, yet still elevated, 

concentrations of lead above background are present in the southern portion of northwest wetland 

No. 1. Elevated mercury concentrations above background are found in the western wetland, again, 

in the ditch, but also in the beaver pond and in the southern wetland. Because PCBs and lead, both 

site-related constituents and analytes of concern, were not detected ht the southern wetland, the 
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presence of mercury, based on its detection in the southern wetland, is not believed to be site-related. 

However, mercury will be evaluated in the RI as a potentially site-related constituent. 

4.2.2 Historic Sediment Data 

As discussed earlier, sediment samples have been obtained in t):ie area as part of previous 

investigations. Sediment samples were obtained in December 1984 and April 1985, as part of the 

original RI, by Erdman, Anthony, Associates. Sediment samples were also obtained in May 1987 as 

part of the Addendum FS performed by Erdman, Anthony, Associates. Samples were analyzed for 

PCBs, with limited samples analyzed for select priority metals. Based upon a review of the 

information available, there is no reference that indicates the data was valichJ,ted. 

Historic sediment sample locations are shown on Figure 8 and are primarily in the drainage way in 

the western extension of OUl and in the primary western wetland. Three samples were obtained in 

secondary ecol~gical investigation areas at progressive di.stances from the western wetland in the 

northwest drainage way, with the farthest location near where the unnamed western tributary joins 

Lawrence Brook. 

A summary of previous PCB data and select metals data is presented in Tu.hies 4-4 and 4-S. The 

distn'bution of previous PCB analytical results is presented on Figure 9. The highest PCB 

concentration previously detected was in a surface sample from location Z2-Tl-3, just west of the 

western extension of OUl in the western wetland Other elevated concentrations wete detected along 

the drainage way within the western extension of OUl. PC:Ss were also detected at the northern 

extent of the western wetland at Z3-1 (6.4 mg/kg) near recent sample SD12 (3.9 J mg/kg). 

In addition, PCBs were also reported in decreasing concentrations in the three samples located in the 

secondary ecological investigation areas north of North Lawrence Road in the northwestern dr~inage. 

Sample Z3-5 (0.54 mg/kg) is comparable to recent sample SD23 (0.78 J mg/kg). Sample Z3-S7 (0.37 

mg/kg), approximately 7,400 feet northwest of the site near Savage Road, is at a comparable location 
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to recent sample SD25 (les$ than 0.12 mg/kg). Sample Z3·S8, located approximately 12,000 feet 

northwest of the site near the junction with Lawrence Brook, reported a concentration of0.085 mg/kg. 
; 

No detection of PCBs were reported in recent data from northwest wetland No. 2. 

The distn"bution.ofthe select metals, based on limited data, indicates elevated lead concentrations at 

SED5-Sl (8380 mg/kg), and SED8 (837 mg/kg) in the drainage from the site proper into the western 

wetland. There is no available inorganic data in the secondary area from previous investigations. 

4.3 Surface Soils 

Surticial soil sampling was conducted during the period of May 3 through May 5, 1993. Surface soil samples 

were collected at 24 locations from a 0- to 6-inch depth in four general areas: adjacent to the site proper 

to the east, south and west, as well as background locations. All surface soil samples were located relatively 

close to OUl, with approximately half the samples located within or on the edges of the primary southern 

or western wetlands, and half the samples located in upland areas not related to any ecological investigation 

activities. The approximate sample locations and identification codes are indicated on Figure 5. 

Surface soil samples were submitted to be analyzed for the following list of parameters: 

• CLP TCL PCBs/pesticides; 

• CLP TCL volatile organics; 

• CLP TCL semi-volafile organics; 

• CLP TAL inorganics; and 

• Tutal phenols. 

Additional surface soil samples were collected at 11 locations for zinc analysis, as a result of sample data 

being rejected during validation. A summary of all surface soil sampling infurmation is presented in 

AppendixB. 
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A full discussion of the results for all analytical parameters will be included in the Contamination Pathways 

Characterization Summary Report and Contamination Pathways RI report. 

A summary of the analytical results for surface soils that are relevant to biota sampling and analyses is 

presented below. 

8118194 
0594966F 

• PCBs - PCBs were detected at one surface soil location ss.;19 in the western wetland at 1,000 J 

ug/kg. 

• Pesticides .. Detected pesticides in surface soils, as sum_marized in Tuble 4-6, included alpha-BHC, 

delta-BHC, gamma-BHC aldrin, heptachlor epoxide, 4,4'-DDE, 4,4' -DDD endosulfan sulfate, 4,4'

DD'I; methoxychlor, endrin ketone, and gamma-chlordane. The highest concentrations of any 

pesticide were reported for methoxychlor in samples from SS15 (290 J ug/kg) and SS12 (190 NJ 

ug/kg) along the aban.don.ed railroad bed. 4,4' - DDD was detected at four .locations with the 

highest concentration along the railroad bed south of OUl at SS15 (25 Jug/kg; 31 Jug/kg in 

duplicate) and SS12 (12 NJ Ug/kg; 14 NJ ug/kg in diluted sample) with other 4,4,-DDD detections 

near the Mille Hol,lSe property east of OUl at 2,lJ and 1.3J 1,1g/kg. 4,4' - DDT was detected at SS16 

(3.0 NJ ug/kg) along the railroad bed, SSl4 (l.2 NJ ug/kg) just west of the OUl fence and at SS06 

(2.6 NJ ug/kg) and SSOB (1.1 NJ ug/kg) east of OUl 011 the Milk House property. 4,4' -DDE was 

detected at tnree locations, two south of the railroad bed (SSU and SS18) and one east of the site 

(SSOB), all at less than 1 ug/kg. With the exception of the preViously mentioned methoxychlor, 4,4' .. 

DDD, and endrin ketone, all other detections are less than 10 ug/kg. 

In general, pesticide detections above background are located along the abandoned railroad bed, 

or east of OUl near the Milk House property. 

• Inorganics - 1\veilty inorganic compounds were detected at varioUs surface soil sampling locations, 

as summarized on Thbles 4-7 and 4-7A Tuble 4,.7A summarizes the surface soil resampling data 

fot zinc. The highest arsenic concentrations were detected at SS03, SSOS, SS06 and SSlO from 92-

15.1 mg/kg. The highest cnromium concentrations were detected at SS04, SSOS, SS06, SSlO, SS13 
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and SS23 from 12 to 19.2 mg/kg with 15.1 mg/kg present at the background location SS24. 

Mercury was detected at only one surface soil sample location (SD05 at 0.53J mg/kg). Copper was 

detected at the background railroad location SS03 at 60.5 mg/kg with the highest copper 

concentrations along the railroad bed at SS06 (204 mg/kg) and SSlO (100 mg/kg). Lead was 

detected at the bacl_cground railroad location SS03 at 125 mg/kg With the highest concentration 

north of the site at SS13 (267 mg/kg) and along the railroad bed at SS06 (233 mg/kg), SS16 (171 

mg/kg) and SSlO (170 mg/kg). Lead was also detected near the Milk House east of the site at SS05 

at 200 mg/kg. Lead was undetected in background samples SSOl a.nd SS02, in railroad bed related 

samples SS12, SS15, and SS20, and in samples from off the railroad bed in the southern and 

western wetland (SS9, SSll, SS18, SS19, SS21, and SS22). 

In general, the distribution of inorganics in surface soils suggests some correlation with samples 

from near the. railroad bed. No significant detection of arsenic, lead, or mercury were reported for 

surface soil samples from near the southern or western wetlands. 

4.4 Media Data Summary 

4.4.1 Surface Water Data Summary 

Surface water samples from Lawrence Brook showed no site-related impacts relative to PCB/pesticides 

and inorganics. The data suggests a possible inorganic impact, primarily from lead, on water quality 

in the drainage ditch that drains from OUl into the western wetland. 

4.4.2 Sediment Data Summary 

Contamination Pathways RI sediment data indicates elevated concentrations relative to background 

of PCBs, and inorganics, primarily lead, are present in the western wetland. Pesticides, which have 

not been identified as a site-related constituent of concern in preVious investigations, are also pres~nt 

in the western wetland These elevated concentrations are generally restricted to locations along the 

ditch, north of the abandoned railroad tracks, and the northwest flowing drainage within the western 

wetland. PCBs were not detected in sediments in the southern wetland; limitecl detections of low 
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concentrations of pesticides and inorganics were detected in the southern wetland. Low levels of 

PCBs were detected in the secondary wetland, northwest wetland No. 1, along with limited detections 

of low-level pesticides and inorganics; primarily lead No other PCBs or pesticides, or elevated 

inorganic concentrations were detected in other secondary areas. 

4.4.3 Surface Soil Data Summary 

Surface soil samples were generally from areas both inside and outside of the southern and western 

wetlands. Only one PCB detection was reported for a sample in the western wetland The data 

suggests a correlation of some pesticide detections and elevated inorganic concentrations above 

background for samples located along the abandoned railroad bed 
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Section 5 - Flora/Fauna Survey 

5.1 General 

Detailed flora and fauna surveys were conducted in all primary ecological investigation areas: the reference 

(background) wetland, southern and western wetland, and the reference (background) and adjacent aquatic 

sites. Flora and fauna survey activities were not conducted in the secondary ecological investigation areas. 

The need for subsequent flora and fauna surveys in the secondary wetlands and aquatic sites is discussed 

in the conclusions section of this report, and is based on results of the Contamination Pathways RI surface 

water, sediment, and surface soil sampling activities and the results of the ecological investigations conducted 

in the primary areas. 

5.2 Flora Survey 

5.2.1 Methods 

The flora survey had both terrestrial and aquatic components. The terrestrial (wetland) flora survey 

involved more rigorous methodologies (i.e., point-centered quarter method for trees and modified 

Braun-Blanquet analysis for ground cover), while the aquatic flora survey relied on general visual 

observations at the primary aquatic sites and was conducted in association with aquatic fauna survey 

tasks. The flora survey efforts were performed in May 1993. A complete description of the flora 

survey methods is presented in Appendix C. 

5.2.2 Results 

This section describes characteristics of the primary wetlands based on analysis of flora survey results. 

Four tree species account for the most dominant and second most dominant species in the study 

areas: red maple, grey birch, black ash and American elm. Results of the modified Braun-Blanquet 

cover class analysis indicate characteristics ofplant communities and habitat types, which are discussed 

below. Shrubs and vines less than 2.5 cm in diameter were also evaluated by cover class, in 

accordance with the FOP. Frequency plots of each cover class per data point for the reference, 

western, and southern wetlands for shrubs and herbs are presented in Appendix C, and depict 

vegetation trends m the various study areas. A general discussion of the results is presented below. 
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Reference (Background) Wetland 

Of the three study areas, the reference (background) wetland supports the greatest number of trees 

per acre (trees/acre) followed by the western wetland, and the southern wetland which supported the 

fewest trees/acre. In the reference wetland, the point-centered quarter method resulted in 538 

trees/acre with a. basal area of 100 square feet per acre. The dominant tree species in the reference 

wetland was grey birch, comprising 35 percent of the forest with an estimated 189 trees/acre anci 

a$Sociated basal area of 35.0 square feet per acre. The second most dominant tree species in the 

reference wetland was red maple, comprising 22 percent of the forest with an estimated 118 trees/acre 

and associated basal area of 21.9 square feet per acre. 

In the reference (backgrolind} wetland, the most common herbaceous species was dwarf raspberry, 

present in 14of20 quadrants with an average cover class of 1, and sensitive fern, present in 13of20 

quadrants with an average cover class of 2. Also common in the reference wetland were sedge and 

Virginia creeper, each in 7 of 20 quadrants, with average cover classes of 1 and 2, respectively. 

Because sensitive fem has a greater cover class on average than dwarf raspberry, and is only present 

in one less quadrant, sensitive fem is the ~ore aJ>undant of the two species. 

In the reference wetland, the dominant shrubs wete black ash and American elm, present in 6 and 

5 of 20 quadrants respectively, and each having a.Ii average cover class of l. 

Western Wetland 

In the western wetland, the point-centered quarter method resulted in 293 trees/acre with a basal area 

of 72 square feet per acre. The dominant ~ree species in the western wetland was black ash, 

comprising 42 percent of the forest with an estimated 124 trees/acre and associated basal area of 30 

square feet per acre. The second most dominant tree species in the western wetland was American 

elm, comprising 26 percent of the forest with an estimated 76 trees/acre and associated basal area of 

18. 7 square feet per acre. 
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In the western wetland, the most common herbaceous species was trout lily, obseived in 12 of 16 

quadrants, with an average cover class of 2. Sedge and red raspberry, both with an average cover class 

of 1, were present in 8 and 6of16 quadrants respectively. 

In the western wetland, the dominant shrub was black ash, present in 13 of 16 quadrants, with an 

average cover class of 1. Other dolllinant shrubs in the western wetland include chokecherry, wild 

raisin, and American elm, present in 9, 6, and S of 16 quadrants, respectively and all having an 

ave@ge covet class of 1. 

Southern Wetland 

The southern wetland supports an estimated 246 trees/acre with an associated basal of 48 square feet 

area per acre. The dominant tree species in the southern wetland was red maple, comprising 42 

percent of the forest with an estimated 104 trees/acre and associated basal area of 15.5 square feet 

per acre. The second most dominant tree species in the southern wetiand was grey birch, comprising 

21 percent of the forest with an estimated 52 trees/acre and associated basal area of 7.8 square feet 

per acre. 

Canada mayflower was the most commonly obseived herbaceous species in the southern wetland, and 

was recorded in 16 of20 quadrants evaluated in this study area. The average cover class for Canada 

mayflower was 2, representing a 6 to 25 percent ground cover. Other dominant vegetative species in 

the southern wetland include sensitive fem, cinnamon fem, and goldthread, each recorded as present 

in 8 of 20 quadrants, with an average cover cla.ss of 3 (i.e., 26 to SO percent cover). 

In the southern wetland, the most common shrub was arrowwood, present in 10of20 quadrants, with 

an average cover class of 2. The other domincmt shrub in the southern wetland was black ash, present 

in 7 of 20 quadrants with an average cover class of t. 
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Aquatic Sites 

Aquatic flora survey results presented in Appendix Con Thbles C-2.S a.nd C-26 indicate similar species 

composition and standing crop at both the reference and ~djacent aquatic sites. 

5.2.3 Discussion 

Results of the flora survey discussed above indicate that the primarywetlands ~bit some differences 

in vegetative composition (i.e., doininant species, density). Such differences are Ukely attn'butable to 

topographic influences, proximity to surface water channels, and drainage pattems, as well as selection 

of data point locations. In our opinion, the primary reason for observed vegetative differences among 

the primary wetlands is that the southern and western wetlands con~ain beaver dams which affect 

hydrology and soil saturation conditions, whereas the reference wetland has no signs of beaver activity. 

The vegetative components of all the primary wetlands generally provide moderate to high quality 

habitat for wildlife, especially as feeding and nesting ~reas for songbird species. No impacts on 

vegetation related to the presence site-related. chemicals were observed or are considered likely. 

5.3 Fauna Survey 

Turrestrial and aquatic fauna surveys were conducted in all primary ecological investigation areas. Methods 

and results of the terrestrial and aquatic surveys are presented below; 

5.3.1 Wetland Fauna Survey 

In accordance with the FOP, surveys of terrestrial vertebrate and soil macroinvertebrate populations 

were conducted to characterize species diversity and relative abundance of wetland fauna at the 

primary wetland areas. Comparison of population pa~eters and community composition between 

the wetland areas provides information to detect potential chemical-related effects (if any) on 

biological populations of the wetland areas. The wetland fauna survey was conducted following the 

techniques specified in Section 2.5.2 of the FOP. 

BLASLAND, BOUCK & LEE, INC. 
ENGINEERS & SCIEl(TISTS 

301720



I 
1· 
I ,, 
I 
I 
1· 
I 
I 
I 
I 
I 
I 
:I 
. I 
·1 

I 
:I 
I 

5.3.1.1 Methods 

As outlined in the FOP, small mammals were collected from the primary wetlands. Information 

was collected to evaluate species diversity and abundance for the wetland areas and for lise in 

identifying target species for terrestrial biota sampling. Details on terrestrial vertebrate sampling 

procedures are presented in Appendix D. 

Soil macroinvertebrates were sampled in the three wetland areas to provide additional information 

on community composition an(l population densities. As was the case with the vertebrate fauna 

survey, comparison of results from the southern and western wetlands with the reference wetland 

could reveal differences that could be attributable to chemical-related impacts. Soil 

macromvertebrates sampling methods are presented in Appendix D. 

5.3.2.1 Results 

• Terrestri31 Vertebrates 

During the 5-day terrestrial vertebrate fauna survey, several species of small mammals were 

collected, including star .. nosed moles_{C()ncJylura crlstata), IJlasked shrews (Sorex cinereus), 

short-tail shrews (Blarina brevicauda ), red-backed voles (Clethrionomys g&.Dperi), and a meadow 

vole (Microtus pennsylvanicus). In addition a wood frog (Rana sylvatica) was collected at the 

southem wetland. Daily summaries of species collected from the reference, western, and 

southern wetlands during the wetland fauna survey are provided in Tubles 5-1 to 5-3. A 

summary of the small mammals collected from all of the wetland areas dUring the survey is 

presented in Tuble 5-4 • 

Due to precipitation constantly filling the pitfall traps with water, the captured individuals 

experienced a high mortality rate. 'fraps were checked several times each day in an effort to 

minimize mortality. However, due to the high mortality, it was not possible to generate 

quantitative poplJ}ation density estimates based on mark-recapture results, and thus data 

interpretation is primarily qualitative. In addition, the generally small numbers of individuals 
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collected duting the fauna survey makes quantitative comparison of estimated population 

densities difficult. However, population densities in the three wetland areas generally appear 

Similar. 

With regard to vertebrate community composition, the results presented in 'table 5-4 indicate 

simflar relatjve abundance and population deJJSities among small mammal species sampled 

during the wetlan.d fauna survey. Masked sh,rews represent the most abundant small mammal 

species capn,.red at each of the wetland area$, with relative abundance ranging f.rom 78% of the 

total catch in the southern wetland to 91 % in the western wetland. Species composition of the 

SIIlall mammal communities in each primary wetland area are generally similar as shown in 

Thble 5-4. 

As specified in the FOP, size distribution curves (by weight and total length) were constructed 

for the most coi:mnon small mammal species (masked shrews). 'the individual size distribution 

curves for masked shrews collected from the primary wetland areas are presented in Figure 10. 

The weight frequency curves (with tc;ltal weights rounded to the nearest gram) and length 

frequency curves for masked shrews indicate similar siZe structure in each population. Once 

agaili, the small numbers of individuals collected makes it difficult to make comparison$ and 

draw conclusions about the size structure of the populations in the three wetlands, but the 

masked: shrew populations appear to be siiililar in all three areas. 

hJ.c.iividuals collected during the terrestrial vertebrate survey I"epresent those species typically 

found in wooded wet habitat-. Masked shrews are common iQ. tbe northeastern United States, 

and appear to be one of the more abunda.nt species in all three wetland areas. Li.kewise, the 

other species observed during tbe survey, includiQ.g short-tail shrews, voles, and moles, are 

commonly found in the area, and their presence in the wetlands is expected In general, the 

species composition of the wetland areas appears roughly similar. Although slight differences 

in species composition and population density were observed during the survey, these minor 
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differences are most likely due to the habitat differences among the three areas which were 

discussed previously. 

• Soil Macroinvertebrates 

Soil macroinvenebrate species that were collected in soil samples from all three wetland areas 

during the wetland faun_a survey include worms (Oligichaeta). millipedes (Spirobolidae), ancJ fly 

lal"Vae (Diptera)~ Other species that were observed less frequently include roundworms 

(Nematoda). snails (Arionidae), springtails (Colem~ola), and ants (Hymenoptera-Formicidae). 

A summary of the soil niacroinvenebrate species observed in soil samples from each wetland 

area is presented in 'Thble 5-5. 

The hydric soil types encountered in the primary wetland areas during the soil 

macroinvertebrate survey are characteristic of saturated soils under predominantly anaerobic 

conditions. 1}1pically, soil macroinvertebrate communities present in these soil types have 

relatively low species diversity and population denSities. As such, the soil samples collected 

from all three wetland areas similarly have low species diversity and a low abundance of soil 

macroinvertebrates. No discernible_ differences were noted in the soil macroinvertebrate 

communities of the three wetland areas. 

5.3.2 Aquatic Fauna Survey 

S.3.2.1 Methods 

The aquatic fauna sul"Vey was performed to characterize the comJilunity structure of the fish and _ 

benthic macroinvertebrate populations of tl).e primary aquatic areas in Lawrence Brook. This 

characterization allows for an evaluation of the potential chemical-related effects (if any) on 

biological popUlations through a comparison of ecolo~cal community structure in a potentially 

impacted area relative to a reference (background) area. The aquatic fauna sampling was 

conducted following the techniques specified in the FOP. Details of aquatic sampling methods are 
' ' 

presented in Appendix o. 
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5.3.2.2 Results 

Results of the fish survey are presented in Tuble 5-6. At the reference (background) aquatic Site, 

18 fish species totalling 770 individuals were collected. Common fo~ge species included common 

shiners (Notropis comutus), spottail shineI'S (Notropis hudsonius), finescale dace (Phoxinus 

neogaeus), and cutlips minnows ©oglossum maxillingua). At the adjacent aquatic site, 21 species 

of fish totalling 368 individuals were collected. Common forage species included fantail darters 

(Etheostotna fiabellare), longnose dace (Rhinichtys .cataractae), and common shiners (Notropis 

comutus). Of the larger predatory fish the most common species observed at the adjacent aquatic 

site was the small-mouth bass (.Micropterus dolomieui), with one individual each of brown trout 

(Salmo trutta), rock bass (Ambloplites rupestri~). and yellow bullhead (lctalurus natalis). 

A summary of the benthic macroinvertebrate species observed at the reference (background) and 

adjacent aquatic sites is presented in Tuble 5-7. The most common species included caddisfiies 

('Ilichoptera ), mayflies (Ephemeroptera ), beetles (Coleoptera ), and fty larvae (Diptera ). Additional 

species observed less frequently include stonefties (Plecoptera); roundworms (Nematoda), leeches 

(Hirudinea), alderfiies (Megaloptera), mussels (Pelecypoda), and water mites (Hydracarina). 

The results of the fish and macroinvertebrate surveys indicate generally similar aquatic fauna! 

communities at both the reference (background) and adjacent aquatic sites. The species 

composition and relative species abundances are similar at both sites, and are typical of what would 

be expected in streams of this type. Minor differences in community composition and population 

densities are likely related to habitat differences rather than any chemical-related impacts, especially 

because chemical concentrations at the adjacent aqµatic site were generally non-detectable, or not 

significantly different from background. 

BLASL.AND, BOUCK & LEE, INC. 
ENGINEERS & SCIENTISTS 

301724



r 
r 
·r 
I~·; .·:; . ._, 

I 
. : l_j 
·.j 

f 
I 
I ·: 

: 'j 

I~.-
· I: 
1· 
lj 

· 1, 

·1 ... 
I[ 

l. 
I.: 
·I .. 

... 

~ 
Biota Sampling 

and Tissue Residue Analysis 

301725



I 
I' 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section 6-Biota Sampling & Tissue Residue Analysis % 
The objective of tbe biota sampling and tissue residue analysis program is to detertnine the extent of 

bioaceumulation, if any, of site-related chemicals in terrestrial and aqtJatic organisms. The target species 

for the terrestrial and aquatic biota sampling efforts were selected based on their abundance as determined 

in the flora/fauna survey, as well as their potential ecological significance. Turget analytical parameters for 

tiSsue residue a,nalysis were determined, based on general bioaccumulation characteristics of the parameters 

and by compariilg concentrations detected in potentially impacted areas to those detected in reference 

(backgroU11d) soils and sediments. 

Initial biota sa.rnpling actiVities were conducted in the primary sampling areas, i.e., the reference and 

adjacent aquatic sites, and the reference, southern, and western wetlands (Figure 2). The need for 

subsequent biota sampling in the secondary wetland and aquatic areas is addressed m this report, based on 

results of the surface water, sediment, and surface soil sampling that was conducted in all identified aquatic 

and terrestrial areas (both primary and secondary areas), and the results of the ecological investigation 

conducted in the primary areas. 

As outlined in the FOP, three types of samples 'Yere collected for tissue residue analysis: invertebrates, 

terrestrial (auna, and fish. Specific protocols for collecting these samples are presented in Appendix E. 

6.1 Terrestrial Biota Sa_mpling 

6.1.1 Target Species and Analytes 

As speciJied in the FOP, target species for terrestrial biota sampling and tissue residue analysis were 

to be selected based on their ecological significance and abundance as determined by the fauna survey. 

Based on preliminary information available at the time, the FOP proposed small mammals and 

earthworms as potential target species. The terrestrial fauna survey performed during the week of 

June 21, 1993, indicated that the following species were likely to be present in sufficient numbers for 

tissue residue analysis: masked shrews, green frogs, and earthworms. In addition to their anticipated 

availability, these species were selected based on their representation of distinct ecological functiona.l 

groups. Specifically, masked shrews represented small mammals that might be consl,m,led by 
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carnivorous wildlife. Green frogs were an ampbl'bian species which represented mid-level consumers 

and wete, thus both consumers of smaller animals (e.g. insects) and prey of larger animals (e.g. birds). 

~rthwotms represented soil macroinvertebrates th.at could be prey for birds and other wildlife. These 

target species were proposed to USEPA in a letter cbited June 28, 1993, and subsequently approved. 

In the June 28, 1993 letter, several concerns were voiced regarding potential availability of specimens 

for tissue residue analysis. Specifically, the small numbers of individuals collected during the fuuna 

survey raised questions about whether sufficient amounts of tissue could be obtained to support the 

desired analytical protocols. The i_ssue of which chemicals would be selected as target analytes was 

also raised, since this would directly determine how much tissue was needed for each individual 

sample. To maximize capture efficiency, the small mammal sampling.method was modified to employ 

larger nUl)lbers of smaller drift fence/pitfall trap samplers which were placed at several different 

locations within each wetland area. 

Turget analytical parameters for the tissue residue analysis of terrestrial biota were selected as 

specified in the FOP, based on analytical ~esults from surface soil and sediI_nent sampling, and a 

comparison of detected concentrations between reference (background) and potentially impacted 

areas. Turget analytes for tissue residue analysis were also selected based on the chemicals' tendency 

to bioaccumulate; short-lived and/or readily metabolizable compounds were not included as target 

analytes. Specific recommen<Jations for target a11alytes were proposed to USEPA in the June 28, 1993 

letter and subsequently discussed with and approved by USEPA The resulting target analytes for 

tissue residue analysis and the rationale for their selection, as well as the exclusion of other potential 

parameters, is summarized below. 
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PCBs 

PCBs were found at some surface soil and sediment sampling locations, as discussed in Section 4. 

PCBs are relatively persistent and bioaccumulative materials and, thus might be present in biota if any 

significantly exposure had occurred. PCBs were, therefore, selected as target analytes. 

Pesticides 

SoID.e of the more common chlorinated insecticides (e.g. aldrin, chlordane) were detected at relatively 

low (i.e. less than 1,000 uglkg in most cases) levels in certain surface soil and sediment samples. The 

highest observed pesticide concentrations were at SD-19 in the ditch, draining into the western 

wetland (aldrin 7,400 uglkg, gamma-chlorWµie 4,200 uglkg). Some of the chlorinatedinsecticides are 

persistent and bioaccumuiative and, thus may be present in biota. Although pesticides are not 

considered ·to be site-related chemicals of interest because they have not been detected during 

previous investigations at the sne proper, they can be analyzed using the same protocols as PCBs. 

Therefore, partly because pesticide inclusion did not entail a much greater level of analytical effort, 

they were included as target analytes. 

Phenolics 

Phenolics were generally present in both reference and potentially impacted surface soil and sediment 

sampling locations at similar concentrations. Phenolics have previously been considered as potential 

site-related chemicals of interest. However, phenolics, in general, are natural constituents, with several . 

phenolic compound$ naturally occurring in wetland humus. The Agency for 'R>xic Substances and 

Disea$e Registry (ATSDR) 'R>xicological Profile on Phenol (1989) reports that phenol itself is a 

natural constituent of animal matter. Phenol is a normal constituent of human urine in subjects with 

no known exposure to phenol (ATSDR, 1989). Both the ATSDR (1989) and Howard et al. (1989) 

report that phenol is not expected to bioconcentrate significantly in aquatic organisms. 

In mammals, absorbed phenol is rapidly metabolized and excreted as free phenol or conjugates 

(ATSDR, 1989). The ATSDR (1989) also noted that no good biomartcers for phenol-induced effects 
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were available. For these reasons, phenolics were not expected to bioconcentrate in animal tissues 

and, tbus they were not recommended as analytical parameters for tissue resid.ue analysis. In addition, 

totaJ phenolics is a non-specific analytical parameter that applies to a complex class of compounds. 

Analyses of tissue samples for this parameter would provide data that could n~t be used in risk 

assessment (either hunulll. health or ecological) because no toxicity endpoints or criteria are available 

for total phenolics. 

Semi-volatile Organics 

Available information indicated that the two general classes of semi-volatile organic compounds that 

might be considered for tissue residue analysis were individual phenol compounds and polynuclear 

aromatic hydrocarbons (PAHs). Phenols were not recommended as target parameters for reasons 

·discussed above. Similarly, PAHs are readily metabolized by most higher organisms and do not 

readily bioaccumulate in tissues. For these reasons, no semi-volatile organics were recommended as 

target analytes. 

Volatile Organics 

Volatile organic compounds were generally not detected in surface soil, sediment, or surface water, 

with the exception of acetone, 2-butanone, and toluene at a few locations. In addition, volatiles are 

relatively non-persistent and are generally readily metabolized and thus do not bioaccumulate in 

organisms. Thus, volatile organics were not included as target analytes. 

Metals 

Lead and mercury are two metals that are relatively bioaccumulative. Lead was detected in some 

instances in the drainage way from OUl at elevated concentrations relative to background locations, 

while mercury was detected at slightly elevated levels relative to background locations. Lead and 

me~ were thus recommended to be included as target analytes for tissue residue analysis. At the 

request of USEPA, arsenic was also included as an inorganic target analyte. 
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Based on the above analyti~ parameters (i.e., PCBs, pesticides, lead, mercury, and arsenic), it was 

determined that a 30-gram tissue sample would be necessary to support all ofthe desired analyses and 

achieve appropriate detection limits. When individuals of target species weighedless than 30 grams, 

composite samples would be necessary to achieve the desired sample weight. 

In the course of the small malilmal sampling, it beat.me apparent that masked shrews were not 

sufficiently abundant to provide the required three 30-gram tissue samples from each primary wetland 

area. Despite the use of over 100 collection buckets (pitfall traps), capture of ma.sked shrews was only 

fair, and their small si.ze (3 to S grams each) made it unlikely that sufficient numbers for these samples 

could be obtained ii1 a reasonable time frame. However, some other small mammal species were 

captured in Sufficient numbers for one complete sample to be obtained and suggested a possible 

option to meet the objectives of the tissue residue sampling program. Specifically, short:.tailed shrews 

and red-backed voles were obtained in sufficient numbers for one sample in each ofthe three primary 

wetlands. Each of these species could be considered generally representative of Small mammal 

wetland species, and would also represent the forage base available to potential predators. ·In 

addition, their presence at all three primary wetlands would allow for comparisons of chemical 

concentrations among the three area.s. On this basis, BB&L recommended. to USEPA that one · 

sample eac.h of masked shrews, short-tailed shrews, and red-backed voles be obtained from each of 

the primary wetlands for tissue res.idue analysis. This recommendation was transmitted in a letter to 

. the USEPA dated September 17, 1993, and was Subsequently approved . 

Specific sample locations for terrestrial biota were placed near areas of potential cbemical exposure, 

as determined based on wetlanc;l surface soil and sediment analytical data and/or surface drainage 

patterns. Sample locations were also selected so that they would be located in areas ~aving suitable 

habitat fut each of the target species (e.g., the presence of standing water was necessary for green 

frogs). The terrestrial biota sampling locations are shown on Figure 11. 

.. 

6.1.2 Results and Discussion 
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The results of the terrestrial biota sampling and tissue residue analyses are summarized in Tubles 6-1 

and 6-2. 

Reference (BackgrounQ) Wetland 

At the reference (background) wetland, PCBs were not detected in any of the biological samples. 4,4' -

DDE was the only pesticide detected, at very low concentrations in the short-tailed sh_rew sample (5.2 

ug/kg). Inorganics were also detected in biot_a collected from the reference wetland. Arsenic was 

detected in the short-tailed shrew sample (0.21 J mg/kg) and each of the earthworm samples (0.19 J 

to 0.43 J mg/kg). Lead was detected in the masked shrew sample (0.25 J mg/kg), the red-backed vole 

sample (2.2 J mg/kg), each of the earthworm samples (0.73 J to 2.3 J mg/kg), and one green frog 

sample (0.14 J mg/kg}. MMy of the lead and arsenic analytical results for all three wetlands were 

_qualified as estimated concentrations during the data validation process, however, and thus the 

interpretation of these results is somewhat speculative. In addition, low levels of mercury were 

detected~ all of the biological samples collected from the reference wetland Mercury concentrations 

ranged froi:n 0.03 mg/kg in both the red-backed voles and green frogs to 0.16 mg/kg in maslced shrews . 

Western Wetland 

In the western wetland, low levels of PCBs were detected in the masked shrew sample (140 ug/kg) and 

the short-tailed shrew sample (1,000 ug/kg). PCBs were also detected at low levels in one of three 

earthworm san:iples (1,190 ug/kg), an4 each of the three green frog samples (39 to 228 ug/kg). Low 

levels of pesticides were detected in biota from the western wetland, including alpha-chlordane in the 

masked shrew sample (7 ug/kg), the short-tailed shrew sample (41 ug/kg), and two out of the three 

frog samples (both at 10 ug/kg). In addition, 4,4' -DDE was detected in the masked shrew sample ( 4.5 

ug/kg), alpha-BHC was detected in one of $e three green frog samples (2 ug/kg), and ~a BHC 

was detected in one green frog sample (1.7 ug/kg). Inorganics detected in biota from the western 

wetland included arsenic in the masked shrew sample (0.17 J mWicg), the red-backed vole sample (0.11 

J mg/kg), all three earthworm samples (0.30 J to 0.89 J mg/kg); and one green frog sample (0.12 J 

mg/kg). Lead. was detected in each biota sample except red-backed voles. Lead concentrations ranged 
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froi_n 0.3 J mg/kg in a green frog sample to 13.7 mg/kg in an earthworm sample. Additionally, low 

levels of mercury were detected in all of the biological samples collected frolll the western wetland. 

Mercury concentrations ranged from 0.02 J mg/kg in green frogs to 0.24 i_ng/kg in an earthworm 

sample. 

Southern Wetland 

In the southern wetland, the only organic compounds detected in biota were PCBs, detected in the 

masked shrew sample (230 ug/kg). 4,4'-DDE was detected in the short-~iled shrew sample (7.7 

ug/kg), and ganu:na BHC was detected in the red-backed vole (2. 7 ug/kg). Inorganics detected in biota 

collected from the southern wetland included arsenic detected in masked shrews (0.11 J mg/kg), short

tailed shrews (0.11 J mg/kg), one of the three green frog samples (0.13 J mg/kg), and each of tbe three 

earthworm samples (0.35 to 3.1 mg/kg). Low concentrations of lead were detected in all of the 

biological samples from the southern wetland, except for one green frog sample. Lead concentrations 

ranged from 0.12 J mg/kg in a green frog sample to 11.4 J mg/kg in an earthworm sample. Low levels 

of mercury were also detected in all of the biological samples, and ranged from 0.02 J mg/kg in red

backed voles and green frogs to 0.13 mg/kg in an earthworm sample. 

These results indicate low, but detectable PCB concentrations in biota in the western wetland relative 

to the .reference (background) wetland. This result is to be expected given the detectable PCB 

concentrations found in sutface soil and sediments in this wetland. However, the extent of 

. bioaCCliillulation does not appear to be significant. Specifically, PCBs were detected at concentrations 

in the 10,000 ug/kg range in some media samples from the western wetland (maximum concentrations 

<Jetected in sediment samples were up to 58,000 ug/kg during the Contamination Pathways RI and up 

to 210,000 ug/kg during previous investigations). However, PCB concentrations in biota samples from 

these same areas of the western wetland were on the order of only 1,000 ug/kg or less. This 

information indie&tes that biota sa~pling in areas with substantially lower PCB concentrations in 

surface soil and sediment concentrations (i.e. southern and secondary wetlands) is unlikely to reveal 

detectable levels of PCBs in resident terrestrial biota. In ~ct, PCB concentrations hi biota from the 
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southern wetland were all non-detectable, with the exception of a low concentration (230 ug/kg) . 

detected in the one masked shrew sample taken a few hundred feet south of the railroad bed and, 

therefore, close to OUl. These results indicate that additional biota sampling and tissue residue 

analysis for PCBs in the secondary areas is not necessary. 

With regard to other analytes, pesticide concentrations were generally non-detectable or in the low 

ug/kg range in biota samples from all three primary areas. These low concentrations are not 

considered significant in terms of potential ecological risk. Results of tissue residue analyses for 

samples from the southern and reference (background) wetlands corresponded with surface soil and 

sediment sampling data showing low to non-detectable pesticide concentrations in both these areas. 

Pesticides concentrations in biota samples from the western wetland were also comparable, even 

though some surface soil and sediinent samples from the western wetland showed potentially elevated 

concentrations. 

With regard to inorganics, analytical results for niercury show generally si.milar concentrations in the 

low ug/kg range for biota samples from all Uu-ee primary wetlands (0.03 to 0.16 mg/kg in reference 

wetland; 0.02 to 0.24 mg/kg in western wetland; and 0.02 to 0.13 nig/kg in southern wetland). No site

related influences are apparent. Interpretation of inorganic analytical data for lead and arsenic is 

somewhat compUcated due to the presence of data qualifiers on most results. However, it appears 

that one eanhwonn sample (BS002) from the southern wetland had arsenic and lead concentrations 

that were somewhat elevated relative to analogo'ils samples from the reference wetland. Similarly, it 

appears that one earthworm sample (BS027) and one green frog sample (BS004) from the western 

wetland had lead concentrations that were somewhat elevated relative to the reference wetland. The 

results of the fto~/fauna sutvey indicate that they are not causing any apparent ecological etf ects. In 

addition, these data suggest that further biota sampling and. tissue residue . analysis for these 

constituents is not warranted in the secondary wetland areas, where sediment chemical concentrations 

are substantially lower and/or non-detectable relative to those in the western and southern wetland 

areas. 
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6.2 Aquatic Biota Sampling 

6.2.1 Target Species and Analytes 

Turget species selected for the aquatic biota sampling and tissue residue analysis were selected in 

accordance with the FOP. The criteria for selecting target species were abundance, ecological 

significance, and availability at all sampling locations. The FOP tentatively identified bro\Vn trout 

(Salmo Thitta) and Johnny darters (Etheostoma nigrum,) as potential targetspecies that would meet 

these criteria. The May 19 to 20, 1993, sampling at the adjacent and reference aquatic sites 

(summari.zed in Tuble 5-6) suggested some additional possible candidate species for aquatic biota 

sampling. Each of these candidate species is discussed below. 

Brown trout 

Edible-size brown trout were collected at both sampling locations but in small numbers (two at the 

reference aquatic site area and one at the adjacent aquatic site). As the only edible-size sport species 

collected, as well a.s the fact that they are a top carnivore, brown trout would be desirable to sample 

both for human health and ecological risk assessment purposes. However, the small number of fish 

apparently avail.able was a concern. 

Johnny darter 

Johnny darters were relatively common at the reference aquatic site but were virtually absent from 

the adjacent aquatic site. 

Fantail darter 

Fantail darters were collected in reasonable numbers at both primary aquatic sites. 

White suckers 

Relatively large numbers of white suckers were collected at both locations .. Sorne indiViduals could 

be considered of edible Size, although they would not be considered ~ sport species or desirable by 

most anglers. 
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Minnows 

Among the various minnow species collected, cutlip minnows and common shiners were relatively 

abundant at both sites: Other minnow species were not abundant or were. not present in sufficient 

numbers at both primary aquatic sites. 

Based on this information, BB&L recommended in the June 28, 1993 letter that brown trout and 

fantail darters be the two target species for aquatic biota sampling. Brown trout were recommended 

because of their ecological significance (as a predator at the top of the food chain) and their relevance 

to human health risk assessment (potential consumption by anglers). However, the aquatic survey 

raised concerns that broWI1 trout might not be available in sufficie11t numbers. lb address this 

colieern, white suckers -Were recommended as a possible backup edible-size fish species should 

insilffi.cient numbers of broWI1 trout be captured. Although not a sport species or a top carnivore, 

white suckers of edible si.Ze were collected during the fauna survey, and they represented the most 

Suitable alternative if insufficient n11mbers (i.e., three fish per location) of brown trout were 

unavailable. Fantail darters were recommended because of their abundance at both sites and their 

taxonomic and ecologic81 similarity to jo~y darters, which were originally proposed in the FOP. 

During the aquatic biota sampling, no brown trout were captured at the adjacent aquatic site. 

Therefore, three individual white sucker fillet samples were collected as a substitute species at both 

the adjacent and reference aquatic sites. In addition, three whole-body composite samples of fantail 

darters were collected from each of the primary aquatic sites, as specified in the June 28, 1993 letter. 

Turget analytical parameters from the aquatic biota tissue residue analyses were the same as those 

specified previously for terrestrial species. 

Aquatic biota were collected using a backpack electrofishing unit and dip nets in a manner analogous 

to the aquatic fauna surv~y as presented in Appendix D. Sample lacations ·were essentially the same 

as those that were subject to the fauna survey, which were selected based upon the results of previous 
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surface water and sediment sampling and the· habitat requirements of the target species. Aquatic biota 

sampling locations are shown on Figure 11. 

6.2.2 Results and Discussion 

Results of the aquatic biota sampling and tissue residue analyses are presented in Tubles 6-3 and 6-4. 

Reference (Background) t\guatic Site 

At the reference (backgrouncl) aquatic site, low concentrations of PCBs were detected in each of the 

fantail darter samples (54 to 68 ug/kg). PCBs were not detected in any of the white sucker fillet 

samples. Likewise, 4,4'-DDE was detected at low concentrations in the fantail darter samples 

collected from the reference (background) aquatic site ( 4.6 to 7 uglkg), and was not detected in any 

of the white suckers. Inorganics detected in the fish samples from the reference aquatic site include 

arsenic in one of the three white sucker samples (0.19 J mg/kg), and. lead detected in one of the tbree 

fantail darter samples (0.12 J mg/kg). Mercury was detected iil all three white sucker samples (0.15 

to 0.19 mg/kg), and all three fantail darter ~amples (0.12 to 0.14 mg/kg). 

Adjacent Aquatic Site 

At the adjacent aquatic site, PCBs were detected at low concentrations in two of the three fantail 

darter samples (37 and 62 uglkg). PCBs were not detected in any of the white sucker fillet samples. 

Low concentrations of4,4' -DDE were detected in all three of the fantail darter samples, ranging from 

S.6 to 6.8 uglkg. No pesticides were detected in the white sucker samples. Inorganics detected in the 

aquatic biota samples from the adjacent aquatic site include arsenic in one of three white sucker fillets 

(0.16 1 mg/kg), and one of three fantail darter samples (0.1 J mg/kg). Low concentrations of lead 

were detected in two of the white sucker fillets (0.12 J and 0.37 J mg/kg), but lead was not detected 

in any fantail darter samples. Mercury was detected m all three of the white sucker samples (0.17 to 

0.29 mg/kg), and au three of the fantail darter samples (0.12 to 0.16 mg/kg). 
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These results indicate generally low levels of organics and inorganics in biota at. both the reference 

and adjacent aquatic sites. PCB levels were non-detectable in all white sucker fillets from both 

locations. PCB levels in composite whole-body fantail darter samples were non-detectable or slightly 

above detection limits (i.e., less than 30 to 68 uglkg) from both locations, and there was no difference 

in PCB concentrations between fish from the two locations (reference aquatic site 54 to 68 ug/kg; 

adjacent aquatic site less than 30 to 62 uglkg). Analytical results for 4,4'-DDE exhibited similar 

trends, with non-detectable levels in white sucker fillets, a.nd comparable low uglkg levels in composite 

fantail darter samples froin both locations. The fact that PCBs and 4,4'-DDE concentrations are 

detectable in fantail darters but not white sucker samples is not surprising considering that the darters 

were analyzed as whole-body samples with correspondingly higher lipid (body fat) content than the 

sucker fillet samples. These results reflect consistently low or non-detectable levels of PCBs and 

pesticides in. aquatic biota at both the reference and adjacent aquatic sites. The low, but detectable 

concentrations appear to be indicative of a regional background condition; however, the similarity 

between the two aqu.atic sites indicates that the chemical concentrations are not related to the OUl 

site. 

Results of tissue residue analyses for inorganics show similar trends. Mercury was detected at low 

levels in all fish samples, with similar concentrations in all samples. Arsenic and lead data were 

qualified, but reflected low or non-detectable concentrations in both adjacent and reference aquatic 

sites. Once again, no site-related chemical impacts on tissue residues were apparent, and none would 

be ex:pected, based on the similarly low concentrations detected in surf.ace water and sediment samples 

from both the adjacent and reference aquatic sites. 

Based on the absence of significant differences in tissue residue analytical results between the adjacent 

and reference aquatic sites, and the fact that the secondary aqua.tic sites have comparable or lower 

chemical concentrations in surface water and sediments relative to the adjacent site, additional tissue 

residue analysis of biota samples from the secondary aquatic areas is not deemed necessary. 

BLASLAND, BOUCK & LEE, INC. 
ENQ/NEERs & SCJENTISTS 

6-12 
301737



I 
I 
I 

.1 
I 
I 

·1 
I 
I 

<I ,, 
:1 

; 1~ 
i . 
' 

I 
I 
I 
:I 
I 
I 

Summary and Conclusions 

•. 

301738



Section 7 - Summary and Conclusions 
The EI discussed in this report was designed to identify chemical-related impacts, if any, in off-site areas 

near the York Oil Superfimd Site. In accordance with the approved FOP, the initial tasks of the EI focused 

on those areas nearest the OU1 site, since historical information suggested these areas were more likely to 

have been affected, if at all, by site-related chemicals of interest. The results of the EI in these near-site 

areas are compared with results from reference areas. Coupled with the results of surface soil, sediment, 

and surface water samples, the ecological investigation results provide a basis to determine whether any 

chemical-related ecological impacts could be identified. Chemical-related ecological impacts would be 

defined based on ecological investigation results showing significant differences (i.e., in ecological parameters 

or biomarker results), and environmental media (i.e., surface soil, sediment, surface water) analytical data 

indicating elevated concentrations of site-related constituents relative to background areas. If such impacts 

were detected, the need for additional ecological investigations work in more distant secondary areas would 

be determined basfed on the type of impacts observed in the primary areas and the chemical concentrations 

detected in environmental media in the secondary areas. 

7.1 Wetland Areas 

Data concerning chemical concentrations in surface soils, sediments, and surface waters were presented and 

discussed in Section 4 of this report With regard to the wetland locations, low, but detectable, levels of 

PCBs and lead (above background) were observed in the western wetland. Samples containing elevated 

concentrations were primarily located along the ditch and abandoned railroad bed that forms the southern 

border of the western wetland, as well as along the drainage channel that hows to the northwest In the 

southern wetland, PCBs and most other organics were not detected, and inorganic concentrations were not 

significantly elevated relative to the background locations. PCBs and organic compounds were not -Hx-ted 

in the secondaty wetland areas (northwest wetlands No. 1 and No. 2), with the esception of detectable PCB 

concentrations of 4,000 J and 780 J ug/kg in two sediment samples from the southern par. of nortitwest 
wetland No. 1. 

The results of the initial site reconnaissance and subsequent wetland flora/fauna surveys indicated general 

similarities among the primary wetiand areas. Species composition and population densities were 
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comparable, and any differences in the southern and western wetland relative to the reference wetland were 

attributable to habitat differences (i.e. presence of beaver activity and standing water in the western and 

southern wetlands). Despite the presence of elevated chemical concentrations in certain areas, specifically 

PCB and lead in parts of the western wetland gientioned above, ilo ecological affects that could be 

attn"buted to those chemical concentrations were apparent. 

Wetland biota sampling was performed at locations in the western and southern wetlands where elevated 

chemical concentrations in surface soils and sediments· had been detected, or were suspected based on 

drainage patterns, as well as in the reference wetland. Target species of small mammals, earthworms, and 

green frogs were collected and analyzed for selected target analytes, including PCBs, pesticides, and arsenic, 

lead, and mercury. Reslilts of this sampling indicated generally non-detectable levels of PCBs and pesticides 

in biota from the reference and southern wetlands. This is to be expected considering the non-detectable 

PCB concentrations detected in surface soils and sediments from these areas. PCB c6ncentrations were 

elevated in approximately two-thirds of the biota samples from the western wetland relative to the reference 

wetland. However, PCB concentrations in these biota were in the 1,000 ugtkg range or less, reflecting a very 

limited amount of bioaccumulation in biota in the western wetland. 

'Dlken together, the results of the surface water, sediment, surface soil sampling, the flora/fauna survey, and 

the biota sampling and tissue residue analysis indicate that additional ecological investigation activities are 

not necessary in the secondary wetland areas (northwest wetlands No.1 and No. 2). These secondary areas 

have low or non-detectable concentrations of PCBs and other chemicals and concentrations in the secondary 

wetlands ate less tl1an those detected in the southern wetland and much less thai1 those detected in the 

western wetland. Because the flora/fauna survey indicated no detectable ecological impacts in the primary 

areas, and because the tissue residue analysis indicated no significant bioaccumulatioil in these primary 

areas, additional flora/fauna surveys and/or biota sampling in the secondary areas are unlikely to provide 

useful data and are deemed unnecessary. Flora/fauna surveys would likely show no significant differences 

relative to the reference area, and biota surveys would likely show low or non-detectable tissue residue 

levels, probably similar to, if not lower than, those found in the southern and reference wetland biota. 

&'171114 
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7.2 Aquatic Areas 

With regard to tbe aquatic sampling locations, low or nc:>n-detectable chemical concentrations were detected 

in surface waters and sediinents in both the prima,ry 311d secondary areas. As a rC$ult, no chemical-related 

ecological i.mpacts or significant chemical bi.oaccumulation would be expecte4 in these areas. This was 

verified by results of the flora/fauna survey and biota sampling and tissue residue analysis in the primary 

areas (i.e. the adjacent aquatic site). The fio1'3/fauna survey revealed no significant differences in species 

composition or population densities between the acJjacent and reference aquatic site that could be attributed 

to chem.ical impacts. The biota sampling indicatecj similarly low oi' non-detectable chemical levels in fish 

samples from both the reference and adjacent aqtJatic sites. Based on the fact that no significant ecological 

impacts or cbet;nical bioaccumulation were detected in the adjacent or reference aquatic areas, and tbe Pict 

that chemica,1 concentrations in surface waters and sediments of the secondary aquatic areas were non

detectable or not above background concentrations, no additional flora/fauna surveys or biota sampling is 

recommended for the secondary areas. 
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Primary Wetlands 

Western 
Southern 
Reference 

TABLE 2-1 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York Oil Superfund Site 

NWI AND NYSDEC CLASSIFICATIONS/CODES 
FOR PRIMARY AND S&CONDARY WE:rl.ANDS 

PSS1E* 
PF01E** 
PF01E** 

8.R-16 
BR-15 
BR-14 

Secondary Wetlands 

Northwest Wetland No. 1 
Northwest Wetland No. 2 

PF01E*'ll'. 
PF01E** 

BR-16 
BR-20 

1 NWI, 1981 
2 NYSDEC, 1985 codes represent NYSDEC identification number within the Brushton 

Quadrangle. 
* PSS1 E palustrine broad--leaved deciduous scrub-shrub with seasonal saturation 
** PF01 E palustrine broad-leaved deciduous forest with seasonal saturation 

.. 
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TABLE2--2 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York Oil Superfund Site 

SUMMARY OF VEGETATIVE SPECIES OBSERVED IN PRIMARY 
AND SECONDARY WETLANDS 

Actaea rubra 
Adiantum pedatum 
Arana nudicaulis 
Aster spp. 
Barbarea vulgaris 
CaJtha palustris 
Carex exilis 
Carex gracillima 
Carexspp. 
Carex stricta 
Clintonia boreaJis 

Baneberry 
Maidenhair Fern 
Wild Sarsaparilla 
Aster 
Common Wintercress 
Marsh marigold 
Sedge 
Sedge 
Sedge 
Tussock sedge 
Bluebead -
Goldthread 
Bunchberry 
Pink ladysllpper 
Queen Anne's Lace 
Hayscented fern 
Toothwort 
Field horsetail 
Smooth Scouring Rush 
Woodland horse1ail 
Trout lily 
Trout Lily 

Coptis groenlandica 
Cornus canadensis 
Cypripedlum acaule 
Caucus carota 
Dennstaedtla punctilobula 
Dentaria diphyOa 
Equfsetum arvense 
Equisetum laevigatum 
Equisetum sylvatlcum 
erythronium amerjcanum 
Erythronium amicanium 
Euthamia gramlnifolia 
Fragaria vlrginiana 
GaJium palustre 
Gaultheria procumbens 
Geranium maculatum 
Geranium robertiiinum 
Geum rivaJe 

Grass leaved goldenrod 
Strawberry 

Hepatica americana 
Hierochloe odorata 
Impatiens capensis 
Iris versicolor 
·Juncus effusus 
Lycopodium annotinum 
Lycopodium clavatum 
Lycopodium obscurum 
Lycopodium trista~hyum 
Lythrum salicaria 
Maianthemum canadense 

TBL2-2.WK3 

Marsh Bedstraw 
Wintergreen 
Wild Geranium 
Herb Robert 
Water Avens 
Hepatica 
Holy Grass 
Jewel weed 
Blue flag 
Soft rush 
Stiff clubmoss 
Staghom clubmoss 
Ground pine 
Ground cedar 
Purple loosestrife 

. Canada_ma ower 
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TABLE 2-2 (Cont'd.) 

Interim Ecological Report 
. Contamination Pathways AemediSI Investigation 

York Oil Superfund Site 

SUMMARY OF VEGETATIVE SPECIES OBSERVED IN PRIMARY 
AND SECONDARY WETLANDS 

e e a virg1t11ana 
Mitchella repens 
Mitella diphylla. 
Onoclea sensibills 
Osmunda cinnatnomea 
Osmunda claytoniana 
Osumunda regalis 
Parthenocissus quinquefolla 
Polystichum acrostichoides 
Pteridium aquiUnum 
Ranunculus spp. 
Ribes hirtellum 
Ribes trlste 
Rubus allegheniensis 
Rubus hispidus 
Rubusidaeus 
Rubus pubescens 
Smilacina racemosa 
Sotidago gigantea 
Solidago rugosa 
Solidago rugosa 
Solldago spp. 
Taraxacum officinale 
Thalie1rum dasycarpum 
Thelypteris noveboracensis 
Tiarella cordifoUa 
Toxicodendron radicans 
Trientalis borealis 
Trillium erectum 
Trillium gtandiflorum 
irillium undulatum 
Typha latifolia 
Veratrum viride 
Vicla spp. 
Viola conspersa 
Viola papilionacea 

iBL2-2.WK3 

......... ··=1::::1111::1.~i~~·:··················!ll.llll 
====~= n ian cucum er root 

Partrldgeberry 
Mitrewort 
Sensitive fern 
Cinnamon Fern 
Interrupted fern 
Royal fern 
Virginia Creeper 
Christmas fern 
Bracken 
Buttercup 
Smooth gooseberry 
Swamp current 
Blackberry 
Swamp dewberry 
Red Raspberry 
Dwarf Raspberry 
False Solomans seal 
Smooth goldenrod 
Rough-leaved Goldenrod 
Rough goldenrod 
Goldenrod 
Dandelion 
Purple Meadow Rue 
New York fern 
Foamflower 
Poison ivy 
Starflower 
Red trillium 
White trillium 
Painted trntium 
Cattail 
False Hellebore 
Vetch 
American dog violet 
Common Blue Violet 

26-Jan--94 301747



I 
I 
I 
·1 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 

TABLE 2-2 (Cont'd) 

Interim Ecological Report 
Contamination PathWCiYs Remedial Investigation 

York OU Superfund Site 

SUMMARY OF VEGETATIVE SPECIES OBSERVE!) IN PRIMARY 
AND SECONDARY WETLANDS 

Ables balsamifera 
Acernegundo 
Acer rubrum 
Acer saccharlnum 
Acer saccharum 

Balsam Fir 
Boxelder 
Red Maple 
Sliver Maple 
Sugar Maple 
Speckled Alder 
Shad bush 
Black Chokeberry 
Yellow Birch 
Gray Birch 
Blue Beech 

Alnus serrulata 
Atnalanchler canadensls 
Aronla melanocarpa 
Betula alleghanensls 
Betula populifolla 
Carplnus carollna 
Carplnus carollna 
Corn:us alternifoDa 
Cornus race111osa 

Musclewood 
Altemateleaved Dogwood 
Grey Dogwood 

Camus stolonifera 
Crataegus pedlcenata 
Fraxinus americana 
Fraxinus nlgra 
Jugtans clnerea 
LariX laJiclna 
Nemopanthus mucronatus 
Ostrya virglnlana 
Plnus reslnosa 
Plnus strobus 
Populus ba,lsamlfera 
Populus grandldentata 
Populus tremuloldes 
Prunus pensytvanlca 
Prunus set0tlna 
Prunus vlrglnfana 
Pyrus malus 
Rhamnus alnifolla 
Salix petlolarls 
Sambucus canadensls 
Sorbus amerlcana 
Spiraea latifolla 
Spiraea tomentosa 
Taxus canadensls 
Thuja occidentalls 
Tilla amerlcana 
Tsuga canadensls 
Ulmus americana 
Viburnum casslnoldes 
Viburnum dentatum 

TBL2-2C.wk3 

Red Osier Dogwood 
Hawthorn 
White Ash 
Black Ash 
Butternut 
Tamarack 
Moutaln-hoDy 
Eastern Hop-hornbeam 
Red Pine 
White Pine 
Balsam Poplar 
Blgtooth Aspen 
Quaking Aspen 
Pin Cherry 
Black Cherry 
Choke Cherry 
Apple 
Alder-leaved Buckthom 
Willow 
Flat .... topped Elderberry 
Moutain Ash 
Meadowsweet 
Steeplebush 
Yew 
Northern White-Cedar 
Basswood 
Eastern Hemlock 
American Elm 
Wild Raisin 
Art0wwood 
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Table 3-1 

Interim Ecological Report 
ContamlnaUon Pathwaya Remedial lnvestJgaUon 

York Oli Supe.rfund Site 

Comparative Summaa of WET AnaJvsls for Reference Wetland and Western Wettand 

Ground-Water Reqharge L L u u * 

Groun,d-Water Discharge L L L M. * 

Flood Flow Alteration. L L H H M 

Sedimen~ Stabilization L L L M * 

Sediment/Toxicant Retention L M H H L 

·Nutrient Rem()Yal{fransformation I,. L H H L 

ProduQ.tic:>n Export * * L .M * 

Wildlife Oiversity/Ab1,1.ndance L L * * * 

Wddlife D/A Breec!ing * * H H * 

Wildlife O/A Migration * * L H * 

Wilcfilfe DIA Wintering * * L L * 

Aquatic Diversity/Abun.dance L L L M * 

Uniqueness/Heritage .L L * * * 

Recreation L L * * * 

~: 

H =High 
M =Moderate 
L =Low 
U = Uncertain 
* = Not evaluated 

BLASLAND, BOUCK & LEE, INC •. 
ENGIN~RS & SCIENTlSTS 

* 

* 

L 

* 

H 

L 

* 

* 

* 

* 

* 

* 

* 

* 

8-2 
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Table 3-2 

Interim Ecological Repoff 
Conta_mlnaU011 Pathways Remedial lnvesflgauon 

York Oil Supedund Site 

Comparative Summary of WET Analysls for Reference WeUand and Southam Wetland 

.Ground-Water R~ge _ L L u u * 

Ground-WaW Discharge L L L M * 

Flood Flpw Alteration L L H H M 

Sediment Stabfltzation L L L M * 

Sediment/Toxicant Retention L M H H L 

Nutrient Removal/Tral'lsforrnation L .L.. H L L 

Production ~port * * I., M * 

Wildlife D_iy~rsity/Abundance L L * * * 

Wlldli{~ D/A Breeding * • H H * 

Wildlife D/A Migration_ • * L H • 
Wildlife D/A Wi_n~ering • • L L * 

Aquatic pjyersity/Abundance L L L M • 
Uniqueness/Heritage L L * * • 
Recreation L L * • • 

Notes: 

H =High 
M =Moderate 
L =Low 
U = Uncertain 
* = Not evaluated 

BLASLAND, BOUCK & LEE, INC. 
ENGJNEERS & SCIENTISTS 

* 

* 

L 

• 
H 

L 

* 

* 

* 

• 
* 

• 

* 

• 
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TABIB4-1 

INTBRJM ECOLOGICAL REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

YORKOILSUPERFUND SITE! 

SUMMARYOFSURFACEWA1BRINORGANICSDATA 
(ug/L) 

Sampling Dates: April 13-15, 1993 

SampleNumber 'Y2-SW01-01 IY2-SW02-01 Y2-SW03-01 Y2-SW04-01 Y2-SW05-01 \'2-SWOS-01 Y2-SW06-01 ~-SW07-01 
Form I ID 17292 17217 1t003 1<i890 17241 17209 17250 17152 

fleld Du>. 
AlumJnmn 

Barium 222 J 23.2 J 18.1 J 17.9 J 17.2 J 16.3 J 14.8 .J 16.3 .J 

Calcium 13700 15000 11900 12000 17300 t<i600 9300 14700 
Cooner 5.0 J 
~ m ~ ~ ~ ~ ~ ~ ~ 

rnwi:t#1a.11@:::r;r111m:t :::i:mt@wmm::= IHlt@W~M~m~~w rn1m: H@Jtf~r~wm.r- m:u:t %11m~tM ::iwm: WRmwmwmi wmn A1illi.mmrwmx ItWi:i =i@:r~t@wmrw:= tmm-R 
Magnesium 4310 4510 36JO 3750 5010 5440 2940 4810 
Manganese 32.4 J 39.3 J 33.0 J 33.8 J 19.6 .J 19.4 J 14.7 J 173 J 

m:=::w::mfM'iMvntl!f!:w@m @:m@i®K11;rn= mnr :~:11@m~M1Mm:~ w~~:w.~: m:~~Hf®.'i.Jli ;@~f:!:i:= mm~MWt.ili:~: u:@r: =m::w1w1:1Y~t% 1:mwt :::=r::wmmmmi::: 'n~m :mt@tMffmt Trnt- • . 
.Potassium 1440 1510 · 12.50 11AO - 700 - 648 816 . , 1())() 
Sodium 2910 3070 2370 2320 6~ 6450 2710 · 27200 

Note: Only detected analytes or analytes of concern are-shown. 

TBlA-l.WK3 P11ge J of 2 
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I- __ ,_ _, ... :11111 - ',- -
TABl.E 4_:;1' (Cbnt'd) 

INTERIM BOOLOOIC\L REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

YORK OILSUPBRFUND SITE 

SUMMARY OF SURFACE WA1ER INOROANICS DATA 
(ug/L) 

- -

Sampling Dates: Aprll 13-15, 1993 

- -

sample Number Y2-SW08-0t f2-SWDl-1 §' 
, .Form.I ID · 17284 , ' 17144 , 
, ' Rinse Blank 11------1t------n------n------n------,11 

Aluminum 35.5 J 

Bariwn 154 J 
Calcium 11100l 
Cooner 
Iron 854 'JA.7 J 

, Ma1mesium 
, MaDJ!anese 183 J 

Potassiwn 
Sodium 
Zin: 346 

Note: Only detected analytes or analytes of concerm are shown. 

TBl.A-t.WK3 Page 2of2 
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----~~~--------~~~~ 
TABIE 4-l (COnt'd) 

INTERIM ECOLOGIC.AL REPORT 
CONTAMINATION PATHWAYS REMEDIAL ·INVESl'IGATION 

YORK OIL SUPERFUND SITE 

SUMMARY OF SURFACE WA 'IBR INORGANICS DATA 
(ug/L) 

Samo1in2 Date: Amust 3. 1993 
Sample Number 

Form I ID 32178 32119 32208 : 32186 32194 . 
Y2-SWlll-02 r-SW02-02

1 

Y2-SWIB-02; ~-02Fl ,Y2-S.W04-02.

1 

I§ 
!1-----H 

. Fleld DUI>. 
Aluminum , ' .. 

'1 I' 

=tt!'W:1tma.:m11mt@1trilHE 111r1MWM@Mtt :j@H w@11111;m1mm1 wm~t m@Kt®@~~~J 1tmttf ;;;¥11~tfat~~1~wi gffii1:!:: ti.;::1w:r:1tm~:fil1t :1nrn: mrn::@wmw =:1.\i.m::r mmi:r@:1Mrn: r:@i%:111£·::::·:: 1 
,, :: ::·. 

Barium 25.0 35.0 33.1 35.1 31.6 · 
Calcium 20100 • 24000 · : 25900 24900 24900 

Iron 252 41.4 
,, 

339 J 2450 :J ' 428 
........ ,, •.. ,, .... ,,,.,,,, ')f'Y' 

Magnesium 6140 7390 7~ · · 7()6() 7670 • , 
. 

1 
Manganese .33;4 J 56.1. J 36.2 J 41.1 J 75.3 .J ', • i 

! :;r@@M.¢.Niif&iiii~WfliMfi 'tfft1J@MRM: wa@ M!WifMit.1.JM mMti t@N.k.{l~t :1M;;: ~fuRi:i!MN@W HMm JJ.i.MI:mmwmm '}@mr ::~m::}\'if}j:i@Mi ~@)@! '%~!:}@@&@%' nru ~ :> ::· I 

Potassium 1000 · :J 1400 :J 12SC J 13ti0 J 1400 J 
Sodium 3020 4010 4010 3~. 38.50 
Zin:: 20.1 J 15.' 21.3 J 14.j .J 1s:2 

TBIA-tC:WK3 Page 1of1 
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TABIB4-2 

\ 

·' INTERIM BOOLOOICAL REBPORT 
CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

YORK OILSUPERFUND SITE 

SUMMARY OF SBDJMENTPESTICIDES/POBs DATA 
(ug/Kg except where mherwise noted) 

- -

Samolinl! Dates: Anril 20 - 22 27 .. 30. and Mav 4. 1993 
Sample Number IY2-SDIJ.j-01 Y2-:suu1-0l 

Form.I·ID 18973 18485 
Dlludon Factor l 1 

%Moisture 80 65 
Locadon Ref. WL. 

I 

S.WL. 
· Heptachlor 
Aldrin ': 

I I 

Endosulfan I I 

Dieldrin 3.9 NJ 
4,4'-DDE I 1.1 J 
Endrin 

i 

4A'-DDD 
4,4'-DDT 
Meihoxyehlor : I 

Endrin ketone 
Endrin aldehvde I 

,Ramma-Chlordane 
Arrelor-1254 

, Arrelor-lUiO 

Note: Only detected constituents are shown~ 
See page 4 for location key. 

TBlA-2.wk3 

ti.-SDHlS-Ol 
um8 

1 
77 

i W;WL. I' 

45 J 
I 

I 

i, 

85 NJ 

77 J 
61; .J 

I' 

! 

1100 NJ 

Y2-SD00-01 r2-SDW-02 Y2-:su10-01 r;t-:SDtl-01 'Y2-SD12-01 
18J86 lm<J4 18108 18116 18582 
l(XX)· sro 20 1 l 
,39 35 i 83 87 81 I 

W.WL. w:w.L. W.W.L. W;WL. W,W;L. 

7500 NJ 11300 NJ. 440 J 17: J 
i I 

i 

,, 
54 J ! ,, 

! 
,, 

., 

"! 200 J 
: 25 NJ 111 J 

., 440 J 24 J 

i i 

40000 NJ 7700 NJ 11000 :NJ,· 520: ,J 3roG J 
' 'I 

Page 1of4 
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Sample, Number Y2-SD13-01 
FormIID 18515 

Diludon Factor 20 
% Moisture 67 

Locadon W.WL. 
Heptachlor 

.. Aldrin 2Sl) NJ 
Endosulfan I 
Dfeldrin 
414

1-DDE 
Endrin 
4,4'-DDD 
4,4'-DDT 
Methmvchlor 120 N:T 
Endrin ketone 120 J 
Endrin aldehyde 
gamrna-Chlonlane 
Ara:lor-1254 4200 NJ 
Ara:lor-12ti0 

TABLE 4-2 (Cont'd) 

INTERIM ECOLOGICAL REPORT 
CONTAMINATION PATHWAYS REMEDIAb INVES.rIOATION 

YORK OILSUPERFUND SITE 

SUMMARY OF SEDIMENT PESTICIDES/PCBs DATA 
(ug/Kg except where otherwise noted) 

Samolina Dates: Anril.20-22 27. 3n and Mav4. 1993 
Y2-SD13-02 Y2-SD14-01 Y2-SD14-02 IY2-SD1S-01 Y2-SD1.S-02 Y2-SD16-02 Y2-SD18-01 

18523 l&UO 1&329 um5 1ID43 18264 17985 
5 1 1 1 1 1 1 

47 79 53 84 64 67 34 
W.WL. W.WL. W.W.L. W.W.L. ! W.W.L. W.WL. ' W.W.L. ' 

1.4 ,J 3;2 NJ 
18 " 

' 

8.6 NJ 9.0 ,NJ 41 J 40 J 
8.6 ,J 2.3 NJ 32 

I 

: 

230 1 610 ,J 

' 

Note: Only detected constituents are shown. 
See page 4 for location key. 

TBlA-2.wtl Page 2of 4 

301755



---- -·-- .... - - .. 
TABLE 4--2 (Cont'd) 

INTERIM BCOLOOIC.AL REPORT 
CONI'AMINATION PATHWAYS REMEDIAL INVESTIOATION 

YORK OILSUPERFUND SITB 

SUMMARY OF SEDIMENT PESTICIDES/PCBs DATA 
(ug/Kg except where otherwise noted) 

- - .. - -J 

Samolina Dates: ADiil 20-22 27. 30. and Mav 4. 19CJ3 
SaJDpJe Number ~-SD19-01 Y2-SDl9-02 \'2-SD19-03 Y2-SD21-01 . V2-SD21-02 Y2-SD21-03 Y2-SD22-01 Y2-SD23-0l 

FormlID lmJ 18>51 ,llll60 1moo 18272 18280 18493 18710 
DDution Fa:tor 100 500 500 1 s 1 20 5 

%Moisture 72 52 16 15 56 so 59 82 
La: a ti on W.WL. W.WL. W.WL. W.WL. W.W.L. W.W.L. W.WJ... N.W.No.1 

HeptachJor 
Aldrin 7400 NJ 2500 NJ 250 NJ 53 NJ'. 3.3 J 3i0 NJ 
Endosulfan I 
.Dieldrfn 
4;4'-DDE 
Endrin ' 
4,4'-DDD 
4,4'-DDT 
Methaxvchlor 1200 J 15 J 13' iNJ 4.3 J 120 J 
Endrin ketone 710 NJ 92 J 34 NJ 
Endrln aldehvde 
aamma-Chlordane 4100 NJ ID> NJ 220 NJ 
Ara:Jor-1254 5m<X> NJ 2DX> NJ 2(00 NJ 510 J 520 NJ 4200 NJ 700 J 
Ara:Jor-1260 

Note: Only detected constituents are shown. 
See page 4 for location key. 

TBIA-2.wkl Page3of 4 
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Sample Number Y2--SD23-02 
FormlID 18728 

Diludorr Factor 1 

'FABIB 4-2 (Cont'd) 

INTERIM ECOLOGICAL REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

· YORK OIL SUPERFUND SITE 

SUMMARY OF SEDIMENT PESTICIDES/PCBs DATA 
.(ug/Kg except where otherwise noted) 

Sam olinl! Dates: Anril 20-22. 27. 30. and 1Mav4. 19CJ3 
Y2-SDU-01 IY2--SD25-0l Y2-SD28-01 V2-SD36-0l 

18680 1&>19 18477 18.S40 
1 1 1 20 

% Moisture: . 81 I' 90 '' 72 63 63 
Locadon N~W.No.1 N.W.No.1 N.W.No.1 Ref.AQ Back. R.R. 

: Heptachlor 
Aldrin 
Endosulfan I i 

; 
: 

Dieldrin 
4,4'-.0DB 
Endrin 
4,4'-DDD 

. 4,4'-DDT 
· Meth<JM:hlor • 
· ·Endrin ketone 

Endrin aldehyde 13 J 
gamma-Chlordane 
Aroclor-1254 
Aroclor-1260 4000 J 

Note: Only detected constituents are shown. 

Location :Key: 

TBIA-2.wkl 

Ref. W.L. ,;_ ,Reference Wetland 
S.W.L. - Southern Wetland 
W.W.L - Western Wetland 

33 

3.8 

3.7 

2.5 J 

·NJ 

NJ 
3.S NJ 

J· 

N.W. No. 1 - Northwestern Wetland No.1 
Ref. AQ - Reference Aquatic Site 
Back. R.R. - Background sample along railroad bed. 

Page4of 4 
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- - - - - - -.~\-- - ... - ..... - - i- ( ... ·-- ! ... t~--·· . '·' - :'i··' .' 

Field Sample Number Y2-SD01-1 
Form I ID 19015 

% Solids 
; 

17.5 

· TABLB4-3 

IN'IERIM ECOLOGICAL REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVBSnGATION 

YORK OIL SUPERFUND srm 

SUMMARY OF SEDIMBNT INOROANICS DATA 
(mg/Kg except where otherwise noted) 

Sam Dlin2 Dates: Aorll 20-22. 27-29. 30and Mav 4. 1993 
Y2-SD01-02 Y2-SD02-01 Y2-SD03-01 . Y2-SD04-0l Y2-SD04-02 Y2-SDOS-01 Y2-SDOS-01 

19023 19007 18973 17969 17977 18345 18353 
21.1 11.1 20.2 50.1 80.4 48.4 48.4 

Location Ref. WL. Ref. WL. Ref. WL. Ref. WL. S.WL. S.WL. S.WL. (Field Duo.\ 

Beryllium 
Cadmium 
Calcium 35400 J 36400 .J 42900 J 2620 J 786 J 205 J 1510 J 1120 J 
Chromium 6.S J 7.1 J 9.9 J 5.9 J 1.9 J 12.9 J 
Cobalt 3.8 J 3.1 J 
Copper 16.3 J 35,4 J 38.9' J 21.0 J 
Iron 6260 J 3770 J 9240 J 1370 J 656 370 7570 J 7950 J 

· :::r::::r:L~i<:ft@H?=tmrurr :nmMt~~~t :=int ¥n=r:=:nirt;$.: :=1wm ~=rn:=:::mu&~;w: :;nm twtnt~t: :lt:t tt=@wtmttt ................ 1 •.•• '.;:::: ••••. ,,, ••• , ••• , ••••••. w;rnn w•r:=t@{t$~tt =Jar· rn:ur-:::~9;3• i).•:::•·· 
Mamesium 1930 J 2080 J 2450 J 225 J 1120 J 1390 J 

· Manaanese 168 J 121 J 240 J 24.6 J 49.7 J 47.4 J 
:c:•rnJlJ~fdi'HWMw:mtnt ltttt Bfilll rnww mtm:mtl¥tf nmr :mmrm:mmmm .mnw .:•1n1mmo:62• a:nr 111111 :wt:=: m:J~rr:10111•• :Jn:::: =••r·•::r:=::::.:::0;~2· •;J;rn=·•'• 

Nickel 8.9 J 15.9 J 4,7 J 2.1 J 1.5 J 7.6 J 8.6 J 
Potassium 105 J 87.7 J 233, J 339 J 649 J 804 J 
Selenium 3.1 J 
Silver 
Sodium 
Vanadium 15.2 J 17.S J 
Zinc R R R R 

Note: Only detected anaJytes are shown. 
Soc page 9 for location key. 

TBU-3.wtJ Page 1 of9 
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(- '- !.- i .. - , .. ... - - (ilil lllllliil -
TABLB 4-3 (Cont'd) 

INTBRIM ECOLOGICAL REPORT 
CONTAMINATIONPATHWAYSRBMBDIALINVBSTIGATION 

YORK OIL SUPBRFUND SI'IE 

SUMMARY OF SBDIMBNT INOROANICS DATA 
(mg/Kg except where otherwise noted) 

... ; ... .... :llliill 

Sa.mnUno Dates: Aorfl 20-22. 27-29. 30a:nd Mav 4. 1993 

-

Field Sample Number Y2-SD06-01 Y2-SD07-0l Y2-SD08-01 Y2-SD09-0l Y2-SD09-02 Y2-SD10--0l Y2-SDU-01 Y2-SDl'l-02 
Form llD 18337 18485 18078 -18086 18094 18108 18U6 18124 · 

% Solids . 32.3 · 34.8 22.7 61.4 64.9 16.7 12.8 3~.8 . ' 
Location ' S.WL. S.WL. W.Wl... w.W.L. W.W.L. W.WL. w.w:L. w.w.t. 

Beryllium 
Cadmium 1.7 1.3 J 

:1 

Calcium 11100 J 4880 J 44100 J 2510 J 3550 J 16200 J 12400 J 6620 J 
Chromium 27.1 J 20.0 J 27.9 J 10.0 J 13.9' 9,4 J 8.6 J 10.8 J 
Cobalt S.1 J 7.7 J 9.5 J 1.2 J 3.3 J 
Copper 8.1 J 
Iron 10100 J 19100 J 25200 .J 4180· 9440 14200 J 4230 J 1800 J 

:::\1t,:':C~iJamm1rn1iwmr:m:· ::mwn1nM1 \tmw Jm1miii~* ::11m: wmmn~m: :')JM :rn:i::::::a58Q: .rnm@nmm:rnrnam;· 11t1 :::mr::ttl~J.tt ::1:rt tt:rntmniaa:: 1::r:r tt::rttt·,s.~~ :1\u· 
Mamesium 2830 J 3020 J 24800 J 364 2850 1250 J 1270 J 805 J 
ManRanese 162 J · 373 J 266 J 38.8 84.4 . 627 J 236 J 63~ 7 J 

;,::vuuM~W.&'wtnmtrn:rm :Iiwm:m:mw.:: :'I.Tm: Ittnn:rr:m1 tmm wrnr.wwmmr:: .:::tnt :::ranrwm1: ·atw :::::~irnmrm:trnt trn?t m:tm:tt:f•::tl?i: :r1n=::: ;:::;:r:@mmmmn .:rmt •%@Mtt:zr1· ·::11::::· 
NlckeJ 10.6 J 11.7 J 21.2, J 5.3: J 8.9 9.8 J 7.6 J S.6 J 
Potassium 729 J 1560: J 646 
Selenium 
Silver 
Sodium 
Vanadium 19.7 J 
Zfoc 98.S J 

Note: Only. detected anal)tes are,lihown. 
. See page 9 for location key. 

TBL4-3.wk3 

1300 J 777 J 
27.4 J 41.8 J 14.8 
87.0 J 211 36.8 

4280 J 3230 J 1190 J 

- -
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TABLE 4-3 (Cont'd) 

IN'IERIM ECOLOGICAL REPORT 
·CONTAMINATION PAnIWAYS RB'MBDIAL INVBSTIGATION 

YORK Oil. SUPBRFUND Sl1E 

SUMMARY OF SEDIMENT INOROANICS DATA 
(mg/Kg except where otherwise noted) 

Sam[)lina Dates: Anrfl 20-22. 27-29. 30and Mav 4.1993 
. Field Sample Number Y2-SD12-01 Y2-SD12-02 Y2-SD12-03 Y2-SD13-01 Y2-SD13-02 Y2-SD14-01 Y2-SD14-02 Y2-SD15-0l 

Form I ID 18582 18590 18604 18515 18523 18310 18329 18035 
% Solids · 18.7 21.4 23.6 33.2 53:2 20.8 47.2 16.3 
Location W.W.L. W.Wl... W.WJ... W.Wl... W.Wl... W.W.L. W.W:L. W.W.L. 

Aluminum 4390 J 6780 J 6030 J 4960 J 3400 6120 J 9790 ;J 2640 J 
o:nr··:::x;i~nta&Jf?ttt'':i'f wm@tt:t''''''''' ...•• , ... ,.,. ·.·=·=·==·=··=-::-:@:•III 'iMM w=tm:mitIW +rm::• 'rm:rnimm:a~t' =:1m:m •n:mmm:=tatt• ,:ltJ:- ........ ·.······ 11111 =:::me• :m::::rr::=·:;:::4/; =.t•:••·=··• 

Barium . 164 J 97.0 J 72.9 J 330 J 145 91.9 J 118 J 66.8 .J 
Bervlllum 0.53 J 
Cadmium 

Calcium 8740 J l0200 J 10000 J 12300 J 8050 : 17100 J 11600 J 20600 J 
Chromium 9.9 J 13.1 J 11.5 J 11.4 J 6.7 J 14.7 J 17.0 J 
Cobalt · .3.3 J 4.3. J 2.5 J 1.9 J 
Coooer 17.9 J 21.3 J 21.1 J 15.5 J 9.2 23.5 .J 
Iron 5310 J 6380 J 5960 J 15200 J 4660 4000 J 3500 J 3580 J 

····••,<tt¢a=a::::=rtrnnrrrmmfr =rn:mmtttii~I )'tF :r=:••:mtt':t9.3·· ::1rm .:rm:::tnI::jo=;'' ::trnr mrt1t::r:it~$.: .::1:rm :m:rrt:::::1.x2•= =mrnw :::=•r=:::=r11••:1s;z:.= ':1·r::::· :==:::::t:n11~:§.• •!iJB' rm;w•tzs:a• =:i·n:.= 
Mamesium 1610'. J 1930. J 14701 J 1720 J 1070 2210 J 1920 J 2140 ·J = 

Manganese 142 :J 148. J 155 J 514 J 335 137 J 64.4 J 383 J : 

••:•:::,:•tM¢f®m::t:rnFttrn::=@:1rm:rnw11 •mrnr=: :u1r•mrmtr IMi!it iliMttt:mm~ w.mm rnm:rmntal' _iJ@t :mrnm:anrn1 nmt :::wmm::mta:• ::11m r:r:=ttim::tn:: -r:ttn m:m:t:twarn ·irw: 
Nickel 6.1 J 7.7 J 5.7 J 9.9 J 5.3 .J 9.2 J 6.3 J 
Polassi um 486 J 383 J 308 J . 

Selenium 0.95 J 0.97 J 1.1 J l.4 J 
Silver 
Sodium 
Vanadium 20.4 J 13.0 8.2 J 6.S J 
ZJnc 110 J 76.4 J 64.2 J 101 J 70.7 86.S J 

Note: Only detected anal)tes are shown. 
See page 9 for location key. 

TBU-3.wk3 
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TABLE4-3 (Cont'd) 

INTBRIM ECOLOGICAL REPORT 
CONTAMINATION PATHWAYS RBMBDIALINVBSTIGATION 

YORK on~ SUPERFUND SI1E 

SUMMARY OF SEDIMENT lNORGANICS DATA 
(mg/Kg except where otherwise noted) 

San nUM Dates: Anrfl 20-22. 27-29. 30,a nd Ma v 4. 1993 
Field Sample Number Y2-SD15-02 Y2-SD16-0l Y2-SD16,...02 Y2-SD17-01 Y2-SD17-02 Y2-SD18-01 Y2-SD19-01 Y2-SD19-02' ' 

Form I ID 18043 18230 18264 18299· 18302. 17985 17993 18051 
% Solids 36.5 26.8 32.6 ·. 43.4 50.7 66.5 28.1 48.3 
Location W.W.L. W.W.L. W.W:t. W.W.L. W.W.L. W.W;L. W.W.L. W.W.L. 

Aluminum 2430 J 4710 J 5900 J 4210 J 4680 1450 1450 J 1630 J 

•::::;r=~:::::Ar.~~m~trn1rnnmm: r11rwrnua= amt ::::m:t:mw:wt;b~. •'t;w =wwmm1a;4; :=1::::m :nmmttmJt wmt tttmaunm= tJt:: rnir::rin:i,.• ·:1mw tttfi&Wi.l'• =1mw =mr::mmm~:z.;s •Jt: '' 
Barium 39.2 J 76.9 J 72.6 J 68.3 J , 52.4 63.1 1160 J 424 J 

Bervllium 
Cadmium 1.2 J 

Calcium 9830 J 13300 J 9620 J 15100, J 9960: 1350 J 5390 J 2660 J 

Chromium 5.3 J 11.6. ,J 11.6 J 7.6 J .2~5 J 7.3· J 4.9 J 

Cobalt 1.6 J 2.0 J 
Cooner 4.8'.J 28~9 J 

Iron 2..,40 J 7040 J 6490' J 4040 J 4020 4280 20900 J 3220 J 
. w. Leliiff'{}::} :ye::::-,: '''": .. ·,=-=:::=-=::=~;~: "f?':F =: ':::r::2(1;z: li:Y tt??'=:Pfit~fi '=){@ ::=m::rntw::~;=~: :l)f' ilf'Wtf?1;z I ?ti ; '(' ?4J I :::::: ::::::== \l27b J?'' '; ; ·; . '387 'J .... :·. 

Ma11nesium 1250 J 1780 J 1450 J 1680 J 1370 431 615 J 365 'J 
Man2anese 207i 1J 384 J 314 J ·: 282 J 101 · 31.9 · 131 J 28.0 J 

••·'::::?):t~i:au·&r::•J]ti'.tt'. :::1w1J1mww1nr::t ::rnwnrnti mmm :mm:mt'o£si:: ::int rs:t:irm~i: :xm1 w::@rr::::::=::::ttm1m:::rn - :::::=••':.... ._ ··n:rnr1t=,=::r\::•I.',':•::::•·=•:. • 
Nickel 3;6 J ·. 9.0. J 6.5 J 3.7 J 3.9 .J 3.2 J 9.4 J 4.3 J · 
Potes.gum 
Selenium 
Silver 
Sodium 

Vanadium 
Zi•nc 

Note: Only detected anal)tes are showrL 
See page 9 for location key. 

TBU-3.wlc3 

0.91 J 

8.6 
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TABLE 4-3 (Cont'd) 

IN'IBRIM ECOLOGICAL.REPORT 
CONTAMINATION PATHWAYS RB MB DIAL INVESTIGATION 

YORK OIL SUPERFUND Sl1E 

SUMMARY OF SEDIMENT INORGANICS DATA 
(mg/Kg except where otherwise noted) 

SamnJino Dates: Aoril 20-22. 27-29. 30and Mav 4. 1993 
Field Sample Number Y2-SD19-03 Y2-SD20-01 Y2-SD20--02 Y2-SD21-0l Y2-SD21-02 Y2-SD21-02 Y2-SD22~01 Y2-SD22-02 

Form I ID 18060 18930 18949 18000 18272 18272 · 18493 18507 
% Solids 83;8 25.2 45.9 25.S 43.6 43,6 40.9 58.8 

Location W.W.L. W.Wl... W.W.L. w.wi. w;w.L. W.W.L. W.W.L. W.W.L. 
Aluminum 1960 4750 J 6840 J 1510 J 6480 J 6480 J 3490 J 4260 

···••ltAr~ilJ~•ttiHW%fff tttMWQ.;99·. \t.:t::::: :·)WI}ViMia:· :1mrn ·JfiiIWM@@: 1MK l@@Wt#W.) ::ltH ::Wf:lrtll(iii\ ::\US .n::::mrw::::~2) 1:::::::\ wmw::ti.@}l): •ttr:: :lftIK:•=.::1;4 .. J:i/0: 
Barium 54.6 106 J 105 J 52.6 J 70:0 J 70.0 J 319 J 81.6 
Beryllium 
Cadmium 
Calcium 7890 J 28600 .J '· 14200: :J 5070 J 6690 J 6690; J 9800 J 11300·. 

Chromium 4.4 J 9.5 J 12.9 J 6.0 J 14.l J 14 •. 1 J 9.1 J 9.2 J 

Cobalt u J 1.5 J 4.0 J 4.0 J 2.8 J 3.1 J 

Copper 5 u 22.1 J 26.0 J 6.1 .J 15;8 J 11.9 . 
Iron 4510 4650 J 3740 J 1700 J 24000 J 24000 J 6720 J 5440 

o::=.t::::x;~,a:=:mrmu~rnr:mtmw :mm=miziit.:: ttMi ·rmmn:r::zu1 •:1.m•n :r:tmtrn1;s• :=tmt M@@maam.t :J.itrn :uwm;m~~i.:: •JI@' •rnmtrr~i~t :1x1 'tViMMU:j().'• •t:im:· t11ttt=:t~/1: :·=··:·::m.••• 
Mal!llesium 4210. 3050 .. J 2370 J 595 J 1260 J ' 1260• J 1320 ,J 1640 
Manaanese 58.0 221 J 44.8 J 142 J · 277 J 27i J 581 J 403 

. ur:-:=::•¥¢i~!!ia1:::::m:11m:tt wtmmnrn::t:mtmrn::mmmm:. rnrm :mmwmmwm IMMt :mmmmo!it ·.::Jtm HtIH1I1rnm1· ;:mmir - ._ ., .. ,,,,,,,,, .. ,.::mrnrnr·1r!lP.• 1•••'=''=·t••·• 
Nickel 3.7 J 7.8 J 6.6 .J 4.6 J 4.5 J 4.5 J 4.9 J 6.2 J 
Potas&um 366 J 351 '.1 
Selenium 1.80· j 0.93 J. 0.57 J 0.51 J 0.80 J , 0.47: J 
Silver 1.9 J 1.9 J 
Sodium 
Vanadium . 42.0: J 42.0 J u.s J 18.S . 

ZJnc R R 90.3 J 75.t 

Note: Only detected anal)'les are shown. 
See-page 9 for location key. 
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r : .. ·- r ... - ·- -
TABLE 4-3 (Cont'd) 

IN1BRIM'BCOLOOICAL REPORT 
CONTAMINATION PATIIWA YS RB MB DIAL INVESTIGATION 

YORK on. SUPBRFUND Sim 

SUMMARY OF SEDIMENT INORGANICS DATA 
(mg/Kg except where otherwise noted) 

- - -

Samolfn2 Dates: Aorll 20-22. 27-29. 30and Mav 4. 1993 
:Fi.eld Sample Number . Y2-SD23-01; • Y2-SD23-02 Y2-SD24-01 Y2-SD2S-01 · Y2-SD26-01 Y2-SD26-02 Y2-SD27-01 Y2-SD27-01 

Form I ID 18710 18728 18680 18019 18868 . 18876 18957 18965 
% Solids 18;0 19.3 9.1 28.4 42.8 6S,1 13.2 12.2 

Location N.W.No.1 N.W.No.1 N.W.No. l N;W.No.1 N.W.No.2 . N.W.No.2 N.W.No.2 <Field Du1.) 
Aluminum 3780 J 4250 J 1950 J 2790 J 7240 J 8330 1680 .J 1830 J 

•··:=:::•r::=x:n~m~•·•'••m:mm:tmr r:rmrnnttJt tm::ft· 1.::r:::::m1ltitm ::tMf :nmn1:rnw1m:r 111 ::::1w1n@1ga: ttn1 :::::::::1:mwmt:tt• •••rtn rr:rnu:•::•::m•:•a;4·. Blllilli 1.t•:t;:m):,:.rnt:::'•C• 1'•·'':'''·'··,· 

Barium 325 J 234 J 449 J 59.9 J 118 J 118 103 J 123 J 
Beryllium 

Calaum 35000 J 48600 J 27900 J 5140 J 6760 J 6930 27900 J 34800 'J 
Chromium U.3 J 10.6 J 5.7 J lt.7 J 13.2 
Cobalt 7.7 J 3.5 J 9.6 J 4.2' J 5:6 
Coooer 55.4 J 48.6 J 23.9 J 4.1 J 11.3 J 12.7 21.8'. J 23.9 J 
Iron 11700 J 8750 J 29500 J 11300 J 10200 J 12600 7800 .J 8120 J 

-

.,, ..•••.•.•. , ·tc:~ii:Jt=ru::wr=:<t't: ::mrnttJMm \'itY rr:•<t:••~&;1· :•t@t' :r:mrn1nttt:1 'tMt :•:tJ•t•·11·9;ij att i1mtMd'IUt x:::r= :::ig:n•t't$~~\ 1::::.:r m :•:+<?ft'$ •·i\r::: ··,·r::tt'ts.i ::r ;:::,: 
MaRnesium 4040 J 4910 J 2490 J 958 J 1920 J 2110 · 2820 J 3600 J 

Potas,gum 816 J 470 J 423 J 51'1 J 581 201 J 153, J 
Selenium 1.7 J 1.6 J · 1'.7 J 
Silver 
Sodium 1190, J 1300 J 265 
Vanadium 21.0 J 18.7 J 15.S 'J 18.0 
Zinc 233 J 139 J 211 J 83.6 J 84.l J R R 

Note: Only detected anal)tes are shown. 
See page 9 for locallon key. 

TBL4-3.wk3 

-
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1-··· .1 - - - i- ·- -
TABLE 4-3 (Cont'd) 

INTERIM ECOLOGICAL RBPORT 
CONTAMINATIONPATHWA YS RBMBDIAL INVESTIGATION 

YORK OIL SUPERFUND srm 

SUMMARY OF SEDIMENT INORGANICS DATA 
(mg/Kg except where otherwise noted) 

- - -

Samnlin11 Dates: Aoril 20-22. 27-29 30and Mav 4 1993 
Field Sample Number Y2-SD28-01 Y2-SD29-01 Y2-SD30-0J Y2-SD31-01 Y2-SD32-01 Y2-SD33-01 Y2-SD34-0J Y2-SD35-0J 

Form I ID 18477 . 18027 18736 18531 18850 18841 18744 18752 
% Solids 37.2 65.2 54,9 72.7 57.4 64.9 49.5 52.1 
Location Ref. AO Ref. AO Adi. AO Adi. AO AO W .B. AO W.R AO D.R. AO D.R. 

Bervlllum 0.37 ,J 

Cadmium 
Calcium 5890: J 1380 J 6850 4260:.· 8090 5530 3530 J 5420 
Chromium 17.5 J 6.4 J 17.4 9.3 J 12.8 J 5.1 J 14.S J 15.2 
Cobalt 7.3 J 1.8 J 7.2 4.5 
Copper 10;4 J 2.9 J U.l S.5 1.5 4.1 J 8.S J 8.9 
Iron 17000 J 5120 14700 7630 10100·. 6540 · 12200 J 13300 

-

.•·•·•··•···.····LfJ!ij':•mim111m1=:@•· ·::;t1:mrt16.& \tt:::•: ·.::rnrnmmwnt wm:m: ::•wrn:•rnmi;1• ::tar ::]tttt:nnu: Mitt• [ttnirm~·· :;1mn i::t•:::rntt•4.i$' :t•···r· ::m:tti!:••·l•i6l$'. :Jr••? •tH•J'••·•I•·•'lkt• 'i:.i••r· 
Matmesium 2900 J 836 4030 2130 5000 2930 2630 J 3520' 
Manganese 810 J 170 341 197: · 270 : 207 · 4.14 J 355 

...... :==·.M~i'CU?Ytrt:rrr:•w r@mm::rtt;'t 't:·n1 nnwrn:·•n:i~ •:1w;:=-mnt rn:rnwmtrn nmw w:wwmnmmt:IBW- • ~ .... .. r 
Nickel 11.4 J 4.4 .J 12.2 6.6 8.8 4.1 J 9.5 J 9.9 
Pota&S um 958 J 1140 543 953 425 775 J 973 J 
Selenium 
Silver 1.3 J 
Sodium 
Vanadium 21.6 J 20.7 io.1 15.7 8.2. 18.S J 18.0 
Zinc 83.7 J 14.9 J 41.1 49.3 J 54.S' J 54.S J 69;0 J 

Note: Only deiec:ted anal)tes are shown. 
See page 9 for location key. 

TBU-3.wk3 

-
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TABLB 4-3 (Cont'd) 

IN'1BRIM BCOLOGICALRBPORT 
CONTAMINATION PATIIWAYS RBMBDIAL INVESTIGATION 

YORK OIL SUPBRFUND srm 

SUMMARY OF SEDIMENT ~NOROANICS DATA 
(mg/Kg except where otherwise noted) 

San nllnP Dates: Anril 20-22. 27-29. 30 8'Rd Mav 4. 1993 
Field Sample Number Y2-SD36-01 Y2-SD36-01 Y2-SDDl,-o:! Y2-SDDl-03 Y2-SDDl-04 Y2-SDDJ-OS Y2-SDDl-O<: ,Y2-SDDl-07 

Form I ID 18540, 18574 17942 l79SO 18132 18363 18612 18760 
% Solids 36.9 29.4 Rinse Blank Rinse Blank Rinse Blank Rinse Blank Rinse Blank RJnse Blank 
Location Back. R.R (Field Du• • \ tu PA fuoJI .1 fu11J1. \ (ul!A ' (ue/L (ul!/L 

Aluminum 6180 J 13300 J ~ 1 • 

:&'ltAJ'i~ant:w1:rnmw1, :nmwmw:Jili: :x~w ::mmtrnt&i' =1.uw rn@rtwt.mt tttt rn'rmmmmmi ·m~rn· iinr;ir::rnm wet rn1111m::=:m1 :rat mnrnm:::imr {m:r mm r:J=:::::'::· 
Barium 172 J 336 J 

Bervllium 
Cadnium 2.1 
Calcium 9950 J 19600 J 
Chromium 11.l J 22.2 J 
Cobalt 16.6 J 29.9 J 
Coocer Sl.6 J 104 J 22.7 · 5.1 J 

Man2anese 4450 J 7840 J 14.8 7 :J. 5.6 4.1 J 
•t::t:::::M~~ijfWHf1@Jitt@@!IHIWfit Mill r~::~=@tlt!IIH rntM :wt@fi@i.i.MW mmm WlMliMM nrnm: M@W&i:mtt tmm %1lE1Ntk:1. 'F¥@ @filfffi@WM rnmn :mmm;;nrn:; •::::=:=:::::=:: 

NI ckd 13.4 J 24.6 J 
Pota&Qum 1230 J 96.8 J 136 J 129 J 
Selenium 1.1 J 0.91 J 1.3 J 
Silver 2.1 J 5.1 J 
Sodium 
Vanadium 19.7 J 38.9 J 
ZJ.nc 213 J 

,, 
393 .J 

Note: Only detected anal)'les are shown. 
See page 9 for location key. 
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' - ... -- - - - - ·- -
TABLE 4-3 (Cont'd) 

IN1BRIM ECOLOGICAL REPORT 

CONTAMINATION PATifWAYS RBMEDIALINVBSTIGATION 
YORK OIL SUPBRFUND SITB 

SUMMARY OF SEDIMENT INOROANJCS DATA 
(mg/Kg except where otherwise noted) 

.. __ - - -

SampHng Da<tes: April 20-22, 27-29, 30 and May 4·, 1993 
Field Sample Number Y2-SDDl-OI Y2-SDDI-ru 

Form UD 18884 19031 
% Solids Rinse Blank Rinse Blank 

· Location (uall fuolf 

Aluminum 14.2 J · 

Barium 

Bervllium 

Cadmium 

Calcium ' 112 J 
Chromium 

Cobalt 
Cooner 
Iron 208 44.9 

Maanesium 94,1 J 
Manaanese 4~8 J 1.7 J 

Nickel 

Potamium 100 J 
Selenium 

Sliver 

Sodium 179 J 
Vanadium 

ZJnc 

Note: Only detected anal)tea are shown. 
See page 9 for location key. 

TBL4-3.wk3 

Location Key. 

Ref. W .I:.. - Reference Wetland 

S. W L. - Southern Wetland 
W. W .L. - Weltem Wetland 

N.W. No. 1 - Northwest Wetland No •. 1 
N. W. No. 2 - Northwest Wetland No. 2 
Ref. AO - Reference Aquatic Site 

Adj. AO - Adjacent Aquatic Site 
AO W.B. - Aquatic Siteat wetland boundasy 
AO D.R. --Aquatic Site at junction with Deer River 
Back. R.R. - Background samplealong railroad bed 

- -

Page 9of9 
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TABLB4-3A 

IN1BRIM ECX>LOCJJCAL,RBPORT 
CONTAMINATIONPA11fWAY5RBMBaALJNVBS11GAnoN 

YORK OIL 5UPBRFUND511B 

SUMMARY OP SBDIMBNTINORGANICS RESAMPLE DATA 
(mg/Kg, exeoplwlaere otherwise noted) 

Sampling Date•: October 21-1Z. 1993 

Sample Numb« Y2-SlOt-OI Yl-9>01-02 Y2-S>02-01 Y2-ID03-0I . Y2_;S>27•01 Yl-S>Dl-14 Y2-S>Dl-1S 

Fam I ID 500101 500102 I 500201 SD0301 802701 SDD114 5DDl15 
LablD 38097-013 38097--014 ' 38097-015 38097-012 381ll-005 38091-016· 38111-006 

"'Solidi 15.S. 24.l: i 12'6 25.1 6.6 RB: u!d. RB:·u.JI 
Zinc 30.7 J 279 J 

,. 
I I 

RB.• RlnseBlant 
Note: Only detected anal)'ta a-e ahown. 

Table P'aeills-raample datda zinc at aelec:taedfmcnt loaitlom, due to rejection d earlier zinc data during valldatlon. 

I 
i, 
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TABL.E4-4 

Interim Ecological Report . 
Contamination Pathways Remedial lmiestigation 

York Oil Superfund Site 

Z1-T1A 
Z1-T1A 
Z1-T1-2 
Z1-T2-2 
Z1-T2A 
Z1-T2A 
Z1-T2A 
Z1-T3-1 
Z1-T3-1 
Z1-T3-2 
Z1-T3-3 
Z1-T3-3 
Z2-T1-1 
Z2-T1-3 
Z2-T1-3 
Z2-T2-1 
Z2-T2-5 
Z2-T3-2 
Z2-T3-3 
Z2-T3-3 
Z2-T3-5 
Z3-1 
Z3-5 
Z3-7 
Z3-8 
Z4-1 
Z4-3 
Z4-6 

Notes: 

DUP = Duplicate Sample. 
ND = Not Detected. 

SUMMARY OF PREVIOUS PCB DATA 

0.0 30.S ND 
1.0 5.7 ND 
0.0 5.6 ND 
Q.a ND 7.7 
0.0 85 ND 
1.0 a.2 ND 
1.a 0.23 NO 
0.0 NO ND 
0.0 ND ND 
a.o ND 5a 
a.a a.062 ND 
0.0 0.086 ND 
0.0 ND 15.0 
a.o 210 ND 
1.5 21.S ND 
a.o ND ND 
a.o ND 5.3 
0.0 ND 3.4 
0.0 ND ND 
a.a ND ND 
a.a a.73 NO 
a.a ND 6.4 
0.0 NO a.54 
a.o ND a.37 
a.a ND a.a85 
a.a ND ND 
a.a o.a66 ND 
0.0 o.a24 ND 

Z Series sanples collected December 1984 and April 1985. 

4.3 
1.4 
ND 
NO 
11 

0.14 
0.23 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.7 
ND 
ND 
ND 
1.8 
a.a 

a.25 
ND 
ND 
ND 
ND 
ND 

a.027 
ND 

Source: Erdman, Anthony, Associates; November 1987; Addendum FeasibHity Study 
. York Oil Superfund Site · 

'IBL4-4.wk3 

34.8 
7.1 
5.6 
7;7 
96 

0.34 
a.46 
ND 
ND 
50 

a.062 
0.086 

15 
210 
23.2 
ND 
5.3 
3.4 
1.8 
2.0 

0.98 
6.4 

0.54 
a.37 
0.085 

ND· 
a.093 
o.a24 
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TABLE 4-4 (cont"d.) 

Interim ECQlogicaJ Report 
Contamination Pathways Remedial Investigation 

· York Oil Superfund Site 

SUMMARY OF PREVIOUS PCB DATA 

SED1 S-1 o.o to o.s 
SED1 S-2 0.5to1.0 
SED1 S-2 o.s to 1.0 
SED1A O.Oto 1.0 
SED2 S-1 o.o to 1.0 Top 
SED2 S-1 o.o to 1.0 Bottom 
SED2 S-1 1.0 to 2.3 Bottom 
SED2 S-2 1.0 to 2.3 Top 
SED2A o.o to 1.0 
SED3 S..-1 o.o to 1.0 Top 
SED3 S-1 o.o to 1.0 Bottom 
SE03 S-1 o.o to 1.0 Bottom 
SE03A O.Oto 1.0 
SEOOA o.o to 1.0 
SED4 S-1 0.0to1.0 
SECS S-1 o.o to 1.0 Bottom 
SEDS S-1 0.0 to 1.0 Top 
SED6 S-1 O.Oto0.7 
SED6 S-2 0.7to 1.7 
SED6 S-2 0.7to1.7 
SED7 S-1 O.Oto0.7 
SED7 S-1 a.Oto 0.1 
SED7 S..-2 0.7to 1.0 
seoa s-1 o.o to 0.1 

·SED8 S-2 0.8to 1.0 
SED9 S-1 o.o to 0~7 top 
SE09 S-1 o.o to 0.7 bottom 
SED9 S-2 0.7to 1.3top 
SE09 S-2 0.7 to 1~3 bottom 
SED10 S-2 0.7to1.3 
SED10 S-2 0.7to 1.3 

Notes: 

-- = No reported results. 
CUP = Duplicate Sample. 
ND = Not Detected. 

NO 
ND 
ND 
54 
ND 

BDL 
0.58J 

NO 
6 

5.0 
NO 
1.6 
26 
32 
NO 
6.9 
36 
120 
ND 

0.062 
42 
54 
9.2 
ND 
5 

6DL 
ND 
NO 
BDL 
NO 
ND 

BDL = Possibly detected below detection roni_ts. 

ND 
ND 
ND 
28 
NO 
ND 
ND 
ND 
5 

ND 
ND 
ND 
17 
ND 
ND 
ND 
NO 
ND 

·ND 
NO 
ND 
-ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

J = Indicates compound found below wonang detection limit. 
Samples SE01 through SED10 collected May 12-15, 1993. 

---

---

Source: Erdman, Anthony, Associates; November 1987; AcldendJm Feasibility Study 
York Oil Superfund Site 

TBL4-4.,;,,k3 

ND 
ND 
ND 
82 
NO 
NO 
NO 
NO 
11 
5 

ND 
1.6 
43 
32 
NO 
6.9 
36 
120 
ND 

0.062 
42 
54 
9.2 
NO 
5 

ND 
ND 
NO 
NO 
ND 
ND 
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TABLE4-5 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York Oil SuperfundSite 

SUMMARYOF PREVIOUSSELECTPRIORITYMETALSTEST DATA 

I 
I 
I 
I 
I 
I 
I 
I ,, 

SED3-S1 0.3-0.5 19 ND 4.3 5.7 

I 
I 
;I 
::I 

I 
I 
.1 
I 

SEDS 

SED7 

SED5-S1 

SED1 

SED6 

SED6 

Z1-PPI 

Notes: 

0-1.0 

0.8-1.0 

0-1.0 

0-0.5 

0-0.7 
Top 

0-0.7 
Bottom 

Surface 

CUP = Duplicate Sample. 
ND = Not Detected. 

ND 7.5 

ND 6.3 

ND 11 

ND 14 

ND 3.7 

1.4 5.4 

11 

Z Series samples collected December 1984 and AprU 1985 
SEO Series samples collected May 12 - 15, 1987. 

33 

8.5 

27 

19 

40 

13 

Source: Erdman. Anthony, Associates; November 1987; Addendum Feasibility Study 
York Oil Superfund Site · 

· __ , TBU-S.wk3 

.I 

291 

24 

101 

64 

26 

209 

41 
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Sample Number 
Form I ID 

Dilution Factor 
% Moisture 

-· 
alpha-BHC 
·delta-BHC 
t!&mma--BHC lUndane) 
Aldrin 
Heptachlor Eooxide 
4,4'-DDE 
4~4'-DDD 

Endosulfan Sulfate 
414'-DDT 
Methawchlor 
Endrin ketone 
2amma-Chlordane 
Ara:lor-12f>O 

TABlB4-6 

INTERIM ECOLOGICAL REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVESilOATJON 

YORK OILSUPERFUND SITE 

SUMMARY OF SURFACE SOILPESTICIDES/PCBS DATA 
(ug/Kg, except where otherwis.e noted) 

S r D amn.ml! ates: .• on an av an •• A ·130 d M 4 d 5 1993 
V2-SS01-01 Y2-SS04-01 IY2-SS05-01 Y2-SS06-01 Y2-SS07-01 Y2-SS08-01 V2'-SS10-01 Y2-SSU-01. 

2Cl501 20005 19')<)6 20021 20030 20048 19953 20.595 
1 1 1 1 1 1 10 1 

64 20 15 34 18 28 22 38 

9.2 J 
0.51 J 

,, 
0.68 J . 0.93 J 

1.3 J 2.1 J 

2.6 NJ 1~1 NJ 
2.8 J 

3.5 NJ 4.9 NJ 8;4 NJ 
3.4 J 

Note.: Only detected cortstituent compounds are shown. 

1111A-6.wk3 Page 1 of3 
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TABI.B 4-6 (Cont'd) 

INTERIM ECOLOGIC.AL REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVE5flOATION 

YORKOILSUPBRFUND SITE 

SUMMARY OF SURFACE SOILPESTICIDES/PCBS DATA 
(ug/Kg, except where otherwise noted) 

- · amnlinl! Dates: ~Dril an av an' h s A 30 d M 4 d 5 1993 
Sample Number Y2-SS12-01 Y2-SS12-01DI ~-ssa~o1 Y2-SS14-01 IY2-SS15-01 Y2-SS15-01 Y2-SS16--01 Y2-SS17-01 

Form I ID 2mSO 20050 1%61 20510 20498 20579 19'J4S 2CY>09 
Diludon Factor 1 10 '' 2 1 10 10 .'2 1 

% Moisture 18 18 19 26 30 31 24 30 
Field Duo. 

aJpha-BHC 
delta-BHC 4.7 J 2.6 NJ 
2amma-BHC · aJndane) 

: :Aldrin ,, 3.8 NJ 
Heptachlor EJ>OXide 4.7 J s.s J ' 

4,4'-DDE 
4,4'-DDD 12 NJ 14 NJ 25 J 31 ,J 
Endosulfan Sulfate 
4,4'-DDT 1.2 NJ 3.0 NJ ' 

Methoxvchlor 170 J 1ro NJ' 22. NJ 10 J 2ro , 200 J 84 J 
Endrin ketone 18 NJ 1.4 J 

· 2amma-Chlordane 
Arcx:Jor-1260 

Note: Only detected constituent compounds are shown. 

'l1UA-6.wk3 Page 2ofl 
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Sample Number 
Form I ID 

Dilution Factor 
%Moisture 

alpha-BHC 
delta-BHC 

· 'J!amma-BHC fLindane) 
Aldrin 
Heptachlor Eooxide 
4,4'-DDE 
4,4'->DDD 
Endosulfan Sulfate 
4,4'-DDT 
Methaxvcblor 
Endrln ketone 
2amma-Chlordane 
Arcx:Jor-1260 

TABLE 4-6 (Cont'd) 

INTERIM ECOLOGIC.AL REPORT 
CONTAMJNATION PATHWAYS REMEDIAL INVF.SnGATION 

YORKOILSUPERFUND SITE 

SUMMARY OF SURFACE SOILPESTICIDES/PCBS DATA 
(ug/Kg; except where otherwise noted) 

S r D ates: ampmJt A ·130 d M 4 d S 1993 .nn an av an •• 
ll'2-SS18-01 . li'2-SS19-01 Y'2-SS21-01 ~-SS23-01 

mi17 20528 20560 20013 
1 1 1 1 

58 77 52 29 

027 .J 
1.0 NJ 

0.78 NJ 
0.94 NJ 

0;55 NJ 

' 
; .. 

1000 J 

Note: Only detected constituent compounds are shown~ 

TBlA-6.wk3 

' 
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TABlE4-'7 

INTERIM EOOLOGICAL REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

YORK OILSUPERFUND SITE 

-
SUMMARY OF SURFACE SOILINORGANICS DATA 

(mg/Kg, except where otherwise noted) 

-

Samolina Dates: Aoril 30 and' Mav 4 and 5. 1993 
Field Sample Number Y2-SS01-01 Y2-SS02-01 Y2-SS03-01 Y2-SS04-01 Y2-SSOS-01 ~2-SS06-01 Y2-SS07-01 Y2-SS08....:01 
Form I ID 20501 20033 19'J88 20005 1~ 20021 20030 20048 

% SolidS 35.9 65.5 71.3 79.7 84.6 66.0 81.7 . 72.4 

Aluminum 1990 :J 929 J 2630 9340 6240 4mo , 60:50 1780 J 
Antimonv 

1@::}:::}::iiti~m~:Jt1~::n:ttjr:=;::· Jiiiit:t1m;:1:~4':: :1mn I:1::::;:m::@i:mmw@nm :*:m::::Mmm:211 i.m:~m ;m;.mt:i~~Q:; ,i£W!M Emmmmi«q:: :;;m::m I~m~mm!\ili t1fm :mmm:~:@1%i: mmw :i:::m::mg:::P.li.~'· ·1·:rr• 
Barium 13.4 J 15. 7 J 47.5 86.3 134 lOS 49.2 u.o J 
Calcium 500 J 5()1 J UOO J 3530 J 7790 J 3G50 J 1570 J 423 J 
Chromium 2.0 .J 7.6 16.6 13.0 12 7 6.8 3.1 J 
Cobalt 1.2 .J 4.7 7.S 6.7 5.7 3.4 J 1.3 J 
Copper 3.5 :J 225 J 60:5. 29;0 51.2 204 7.6. 1;8' J 
Iron 3910 J 10700 J 22100 20500 Ui600 13800 1moo 3290 . J 

-:,.::r::::i•ir;;~i@:trn~i:t=:;:]m;;:JJ, =f::1m:wm:m1I:t; ·::':}m:::m:::::if@l :g:]:t: :t::::,:::::•:J::]:t?..f::. :mmm: :::::m:@m:i:1.1;:: :~m:I:f :::::::mim1::::u·: ·,:i:ri:: .rnf::::~::::1::::::~11 ·rn::t:{ -::f:{::mt:'::;w.:-1'. • ~ •. , .. ,._ ••. ,,.· 
Magnesium 357 J 129 J 546 2S40 4110 1020 1020 316 J 
Manganese 195 J 44.9 J 1&3 J 439 J 387 J 188 J 236 J lti8 J 

Nickel 10.0 16.1- 15.3, 11.9 6.7 
Potassium 138 J 127 J 3m 1010 673 564 374 112 J 
Selenium 0.55 J 0.23 J 0.35 J 1.0 J 
Silver 1.8 J 0.93 J 2.1' J 1.S J 1.7 J 
Sodium 
Vanadium 6.1 J 5,4 J tn9 26.1 20.5 16.3. 1'4.2 4.9 J 
Zin:: 35.4 J 16.7 J 122 J 

Note: Only detected anatytes are shown. 

'IBl.A-7.wk3 

-·' 
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~~~--~-----~~~-------~~ 
TABIE 4..-7 (Cont'd.) 

INTERIM ECOLOGICAL REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

YORK OILSUPBRFUND SITB 

SUMMARY OF SURFACE SOIL INORGANICS DATA 
(mg/Kg, except where otherwise noted) 

Samnlin2 Dates: Anril 30 and Mav 4·and S. 19<J3 
Field Sample Number ' Y2-SS09-01 Y2-SS10-01 ' 'Y2-SSU-01 1Y2:...ss12-01 'Y2-SS13-0I IY2-SS14-0l Y2-ss1s,...01 Y2-SS15-01 
Form I ID 19!137 191J53 2Cl59S 20>50 19961 2Cl510 2<»98 20579 

% Solids 66.8 78.S 621 823 81.0 74;0 7<lS 68. 7 
Field Du1>. 

Aluminwn 5270 4000 17tl0 J 12000.0 1390 .J 7340 J 320 J 
Antimony 

Bariwn 43.6 66.8 34. 7 J · 152.0 8.8 J 47.S J 6.1 J 
Calcium 2990 J 2040 J 7£8 J 13&Xl0 J 340 J 
Chromium 8.3 16.7 5.1 J 19.2 3.4 J 
Cobalt· 2.8. J 7.4 2.1 J 11.2 
Coooer 3.5 J 100 628 J 3.2 J 44.4 1.6 J S,8 J 5.1 J 
Iron . 10400 35600 . 10000 J 913 :J . 34600 2620 J , 15400 1J , 2370 J 

Magnesium 7<8 775 · 167 · .J 46500.0 i . 251 : J . 
Manganese 452 J 1~ J 68.0 J. 1270 J 133 .J UBO J 11.1 J 

t?m::1m&rKf6i'IYittm1w11 Hmt1tMr1t11 ft=i::=• •1t1rnmtr:m1;mr ::wrnr:\ ::rn11tr1::Mtf rrnm trni!m¥11~~~:1~:f :::rmrn ••t:11•:m1n@1m :1IiI1:::mmr::=tt tmrn·@ft:tmm::1I1:1: ::::=•?•,•·= m:::rn:m:r=::::::=:::::=r::::: .. :;: ••.• ,-1 .. 
Nickel 4.2 J 17.S 20.8 
Potassium 152 447 278 J 39.1 J 1610 95 J 310 J 55.1 J 
Selenium 0.43 J 0.76 J 
Silver 3.5 1.5 J 0.79 J 
Sodium 
Vanadium 15.6 2L2 7.5 J 0.84 J 37.5 4.0 J 21.1 J 1.6 J 

11.2 J 28.5 J 
Note: Only detected analytes are shown. 

TDLA-7,wt3 Page 2of 4 
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Field Sample Number Y2-SS16-0l 
Form I ID 19945 

% Solids 76.4 

Aluminwn 2490 
Antimony 

Bariwn 3&5 
Calcium 1270 J 

TABIE 4-7 (Cont'd.) 

INTERIM ECOLOGICAL REPORT · 
CONTAMINATION PATHWAYS REMEDIAL INVES'TIOATION 

YORK OILSUPERFUND SI'FB 

SUMMARY OF SURFACE SOIL INORGANICS DATA 
(mg/Kg, except where otherwise noted) 

Samolina Dates: Aoril 30 and Mav 4 and 5. 1993 
rf2-SS17-01 Y2-SS18-01 IV2-SS19-01 Y2-SS20-0l Y2-SS20-01 'Y2-SS21-01 · Y2-SS22-0l 

2QS()C) n>17 20528 20S52 20587 20560 ~25 

69.8 420 229 76.7 76.6 48.l 45.3 

Field Du>. 

523 J 1050 J 8C170 J 90J J 544 J 3910 J 1700 J 

Ul3. J 18.7 ,J 53.8 J 6.0 J lt2 J 25.9 J 36.0 J 

452 J 821' .J 2160 J 223 J 429·.I 900 ,J 1430 J 
Chromium 5.8 4.9 J 7.7 J 7.5 J 3.5 J 
Cobalt 2.9 J 1.5 J 2.6 J 3.0 J 
Copper 323 117 J 229 J 7.9 J 1.1 .J 13.4 J 4.6 J 420 J 
Iron 12400 57Jl) J 12400 J 15100 J 1730 J 5390 J 7910 J 16200 J 

Magnesium 795 104 J l(i6 J 1530 J 174 J 88.4 J 715 J 252 J 
Manjlanese 118 J 46.9 J 48. 7 J 91.4 J 27.6 J 400 J 97.7 J 

•::::::::;m·:r•::tJMiN'qff:@t:::::mmrr rn::;Hitnm::m :rnmm 1nm:::::::tt:im:1•: t%n; ::::rnrnmm:mmt :r:::mm :::;:m::mtI:rmw~:. tnm: :m1ini1ri::•::::: ttm:::::1mr1:::::i·. :rm::::::• ·t=·;mJ::::•·mimr::: ir•:=:t•• -1::·=·:·::.:·::·· 
Nickel 6.8 
Potassiwn 251 110 .J 163 · J 514 J 68.2 J 105 J 201 J 300 J 
Selenium 0.44 J 
Silver 0.78 J 1.2 J 1.4 J 
Sodium 

Vanadium 9.4 4.0 J 5.9 J 23.0 J 2.5 J 4,0 J H.8 J 11.8 J 
14.2 J 30.7 J 68.7. J 

Note: Only detected analytes are shown. 

TBU-7.wk3 Page Jof 4 
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TABLE 4~7 (Cont'd.) 

INfERIM ECOLOGICAL REPORT 
CONTAMINATION PATHWAYS REMEDIAL INVPSTIOATION 

YORK OIL SUPERFUND SITE 

SUMMARY OF SURFACE SOIL INORGANICS DATA 
(mg/Kg~ except where otherwise noted) 

Samnlinl!. Dates: Anril 30 and Mav 4 and 5. 1993 

AcldSam~=r11-Y-2_-_~_?0._~-~-0-1-11Y_:_2--~-~.:;,;.1'9~~-0-1_11_·y_2.;,_;.~~·t-:_;;.:_t_;;.~=0-11~-.:;_:·.;.;.;.t.:;_e_.;;:~t;.;.;;.~=1-11------n------ul-----1'!11----~• 
Aluminum 8370 ' smo 12~ J 

Calcium 7920 J 3430. J 131 79.'-
Chromium 15;2 15.1 : 
Cobalt 5.9 ,, 
Copper 19.5 9.9 
Iron 15100 19500 119 · 14.~ :J . . 

:::•;;:::;::•:itt1•~a·J11ff\l!MM•~ •tmm=@;~i~8\\: :;:::;:::m:1: :t@::::::t::::a&.a::@~rn:::: W:@f!IMMl% ltt:::, J::•i@Mr@l@tmm Iim@mmmtm ::Mil• I:mml@Wl•!iD iM@i! ::;:lMfWiMjf\~ ! 1 r=::::=::=::::::::::==•0•==:::•••=::=••=• ••=tnr 

Magnesium 4840 1390 ~ 

Man2anese 533 J 1670 J 1.6 J 3j 

Nickel 13.9 to.1 
Potassium 1000 436 
Selenium 
Silver 0.9S J 1.2 J 
Sodium 247 1&3 
Vanadium 18.l 28.6 
Zin= 

Note: Only detected analytes·are shown. 

11JIA-7,wk3 Page 4or 4 
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- ... -

Sampc Number 
Pond JD 

Lab JD 
CJf> Sdida 

Zinc 

RB - RlnH Blank 

- - - -.-.' - -

TABLB4-7A (Cont'd) 

INTBRIM BCOIDOJCAL REPORT 
CONTAMINATION PA'nlWAYS REMBDIAL JNVl!SJ'JOATION 

YORK OIL SUPERPUND SITE 

-

SUMMARY OFSURFACB SOIL INOROANICS RBSAMPLB DATA 
(mgll{g, except where otherwiH noted) 

Sampling Date•: Ootober 19-20, 1993 

Y1-SSU-Ol Yl-5816-01 n-SSll-01 n-5&4-01 Y1-B7-0l Yl•SD20-01 Yl-8020-02 
SS1301 SS1601 SS2301 .SS2401 MMSSD.7 SD2001 SD2002 

38050-0lO 38050-006 38050-009 38050-003 38050-013 38068~013 38068-014 
34;3 73.8 68.4 19.9 80.4 IS.3 SS.3 

Pield Duo. 
144 J 17.2 J 136 J 30.0. J 24.9 J 58.60 J 12.60 J 

. Note: Ta Ille praenla rcaample data for zinc at select sedJment locadou due to 
rcjecdon of eadlerdala during validation. 

TBlA-7Awt3 

... .. ... 

Yl-SSDl-12 Y1-SDDl-P 
SSDIJ2 ·SDDIJ3 

38050-001 38068-0IS 

RB: u1fL RB: u :IL 
20 u 20 u 

Page J of2 
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I 
; . 

I\ ,, 
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6/21 pm 

6/22. am 

6/22pm 

6/23am 

6/23pm 

6/24am 

6/24pm 

TABLES-1 

Interim Ecological Report 
Contamination Pathways ·Remedial Investigation 

York Oil S&,1perfund Site 

DAJLY CATCH RESULTS OF THE WETLAND VERTEBRATE SURVEY1 

REFERENCE WETLAND 

No Captures 

Star-nosed mole 
Star-nosed mole 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Red-backed vole 

Masked shrew 

Masked shrew 
Masked shrew 
Masked shrew 

No Captures 

Masked shrew 
Masked shrew 

Masked shrew 

164 
163 
109 
112 

94 
102 
104 
103 

79 
80 

100 

81 

88 

82 

79 
105 

92 

43.0 
41.0 
10.0 
12.0 
4.9 
6.9 
6.0 
6.0 
3.1 
3.2 

12.5 

4.7 

. 4.4 

3.3 

4~0 
8.9 

5.0 

F NM (dead) 
M NM (dead) 
M NM (dead) 
M NM (dead) 
M NM (dead) 
F NM (dead) 
F NM (dead) 
F NM (dead) 
I NM (dead) 
I NM (dead) 
F NM (de$d) 

F NM (dead) 

F NM (escapes) 
F NM (dead, partially eaten) 
F NM (dead) 

F NM (dead) 
M NM (dead) 

M NM (dead) 

·I\ 6/25am 
:<~:.j 

Masked shrew 
Masked shrew 
Masked shrew 

88 
-

3.8 
NM (escaped) 

F NM {clipped left rear toe) 
NM (dead, partially eaten) 

I 
I 
I 
I 
I 
I 

6/25pm Masked shrew 88 4.0 

Notes: 

1 

NM 
F 
M 
I 

Samples were collected with a 100' drift fence and pitfall traps. 
No Marks 
Female 
Male 
Immature 

TBLS-m11ou 

M NM {dead) 

26-Jan-94 301779
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.I 
;I 
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TABLES-2 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York Oil Superfund Site 

DAILY CATCH RESULTS OF THE WETLAND VERTEBRATE SURVEY1 
WESTERN WETLAND 

6/21 pm 

6/22am 

6/22pm 

6/23am 

6/23pm 

6/24am 

6/24pm 

6/25am 

6/25pm 

Notes: 

No Captures 

No CaptL1res 

Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 
Masked shrew 

M~J<ed shrew 
Masked shrew 

No Captures 

No Captures 

No Captures 

Meadow vole 

No Captures 

105 
93 
89 
91 
89 
88 
90 
85 

80 
74 

125 

6 .. 0 
6.0 
$.2 
5.2 
4.2 
3.9 
5.3 

-
3.1 

20.0 

1 

NM 
F 
M 

Samples were collected with a 100' drift fence and pitfall traps. 
No Marks 
Female 
Male 

I Immature 

.. 

TBLS-mv.tJ 

M 
M 
M 
F 
F 
F 
F 
F 

M 
M 

M 

NM (dead} 
NM (dead) 
NM (dead) 
NM (dead) 
NM (dead} 
NM (dead} 
NM (dead} 
NM (dead, partially·eaten) 

NM (dead, partially eaten) 
NM {clipped left, reartoe) 

NM (clipped left rear toe) 

26-Jan-94 301780



I 

l 
1. 
I 
I 
I 
I 
I 

Notes: 

1 

NM 
F 
M 
I 

TABLES-3 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York OD Superfund Site 

DAJLY CATCH RESULTS OF THE WETLAND VER 1.E#BRATE SURVEY1 

SOUTHERN WETI..AND 

No Captures 

Star-nosed mole 
Masked shrew 
Masked shrew 

No captures 

Masked shrew 
Masked shrew 
Masked shrew 

Red-backed vole 

Masked shrew 

No Captures 

Masked shrew 
Wood frog 

No Captures 

190 
85 
so 

89 
84 

145 

88 

81 
31 

6.0 
3.0 
3.1 

4.6 

3.1 

3.8 
2.2 

Samples were collected with a 1 oo· drift fence and pitfall t,raps. 
No Marks 
Female 
Male 
lmm;iture 

F 
I 
I 

F 
F 

F 

F 

M 
I 

NM {dead) 
NM {dead) 
NM (dead) 

NM (escaped) 
NM (dead) 
NM (dead, partially eaten) 

NM (escaped) 

NM (dead) 

NM (dead) 
NM (dead) 

TBLS-!23.wk] 
26-Jan-94 301781
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TABLE 5-4 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York Oil Superfund Site 

SUMMARY OF SMALL MAMMALS COLLECTED DURING THE 
WETLAND VERTEBRATE SURVEY 

Reference Wetland 
Masked shrew 
Star-nosed mole 
Red-backed vole 

Western Wetland 
Masked shrew 
Meadow vole 

Southern Wetland 
Masked shrew 
Star-..nosed mole 
Red-backed vole 

93 
164 
100 

88 
125 

85 
190 
145 

5.6 
42 

12.5 

4.9 
20 

3.5 
6.0 
NA 

19 
2 
1 

1Q 
1 

7 
1 
1 

1-·. Notes: ., .. 

I. 
,1, 

;~ :::·-.\; 

I 
I 
'I: 

NA Not available 

TBLS-4.wtl 

86 
9 
5 

91 
9 

78 
11 
11 . 
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TABLES-5 

Interim Ecological Report 
Con:taminatfan Pattrways Remedial inwstlgation 

York on Supartund site 

SUMMARY OF SOIL MACROINVERTEBRATE SPECIES IDENTIFIED 
OUR.ING THE WETLAND FAUNA SURVEY 

Nematoda 1 4 0 0 

Olfgcc;h•ta 
Enchraeldae 1 2 0 1 
Lumbriddae 0 2 0 0 

Dfplopoda 
SpiroboRdae 2 0 0 1 

Gastropoda 
Hapotrematldae 1 0 0 0 
Arionidae 0 0 0 1 

lnsec.ta 
Coleoptera 

Cara,tAdae 0 0 0 1 
Cun:ullonidaa 0 0 0 0 
Jllpae, unknown 0 0 0 0 

Coltembola 
Onydi}urfdae 1 0 0 0 

Dtptera 
Chiralomldae 0 0 4 0 
Dollchopodae 2 2 4 0 
Rhagonidae 1 0 0 0 
Tabcnldae 2 0 44 0 
Tfpulldae 0 0 C) 0 
apterOus acillt, unknown 0 0 0 0 
Jllpae, unknown 0 1 0 0 

Hymenoptera 
Fonrilcidae 0 0 0 1 

·:::~:~:~::::: : .. · : . . ·:·,~:::~::::::::.::::;::::::::::::::::::::::::::::~:::::::~:~~:~::~;::::(,:::~:~::::::~::~~::;~;:::~~~§::::::::::::::: : 

Notes: 

0 0 

1 0 
2 2 

1 1 

0 0 
0 0 

1 1 
0 1 
0 1 

0 0 

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

0 1 

l Organisms were collected from 2780 (lJbic centimeters ct soil. Samptng was ccitducted from June 22 to July 8. 

26-Jan-94 
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TABLES...-6 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York OD Superfund Site 

SUMMARY OF ASH SPECIES 
IDENTIFIED DURING THE AQUATIC FAUNA SURVEY1 

·~~ 
.:·1·\ Brown trout 

Smallmouth bass 
'···· Rockbass 
f:.·I Yellow bullhead 

White sucker 
Northern hogsucker 

I Spottail shiner 
Brassy minnow 
Golden shiner 

·.1.. . Cutlips minnow 
.. Eastern blacknose dace 

Longnose dace 

I
. Northern redbelly dace 

Finescale dace · 
Greenside darter 

· Fantail darter I Johnny darter 
. Tesselated darter ·.I Eastern mudminnow 

Common shiner 
Creek chub 

I 
Brook lamprey 

. . . 5-S ine stickleback 

'.I Notes: 

2 
0 
4 
·a 
65 
0 

60 
17 
26 
37 
8 
0 

24 
41 
6 

24 
14 
3 
0 

175 
21 
12 
6 

0 
0 
4 
0 

29 
0 

19 
11 
2 

23 
2 
0 
7 

25 
1 

10 
2 
0 
0 

34 
20 
30 
6 

2 
0 
8 
0 

94 
0 

79 
28 
28 
60 
10 
0 

31 
66 
7 

34 
16 
3 
0 

209 
41 
42 
1.2 

·1 
3 
1 
1 
8 
4 
3 
1 
4 

12 
3 

35 
1 
0 
1 

120 
0 
0 

13 
9 
1 
7 
6 

0 
2 
0 
0 
8 
0 
0 
0 
0 
3 
0 

32 
0 
0 
0 

62 
1 
0 
5 

12 
1 
7 
1 

1 
5 
1 
1 

16 
4 
3 
1 
4 

15 
3 

67 
1 
0 
1 

182 
1 
0 

18 
21 
2 

14 
7 

I 1 Fish were collected with a backp$ck electrolishing urlt. 5amp(ing was conducted from May 19-20, 19 

I 
I 
I~ . 

T,BLS-6.wk3 
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TABLES-7 

Interim Ecological Report 
ContamlnaHon Pathways Remedial lnvestlgaUon 

York Oil Superfund Site · 

SUMMARY OF BENTHIC MACROINVERTEBRATE SPECIES 
IDENTIFIE£) DURING THE AQUATIC FAUNA SURVEY1 

,lgllf!~:::;:::1~::::;1~:::::::::::::::::::::::::~~~::::;:1;:~::::l~:::::::1:~::1:~~:~i::1&~1.S:!~0::c;~%:;.t,;:;;~is:,::1::,:::::;11:::::~::::::::::::~:::1::1:1::1~~~1i:ll~:;~;~:~,~·;~~:,:::::::::::;::::~::11:::· 
•natoptera 

Helicopsyche 4 O 22 8 O 3 
Brachycentrldae 42 O O 14 7 6 
Leptocerldae 'Zl 1 1 4 O 2 
Hyaopsych_ldae o 1 o 10 21 6 
Phllopotomldae 0 0 O 4 4 O 
Psychomyltdae o O o 2 o O 
Glossosomatidae o 1 4 o o o 
Pupae (unknown) 2 1 3 3 4 1 

Ephemeroptera 
Caenldae 0 0 0 1 0 9 
Leptophlebldae 2 1 1 6 4 0 
BaeUdae 11 4 10 14 S3 6 
Heptagenlldae 1 0 0 4 5 3 
Ephemerellldae 6 2 0 10 6 0 

Ptecoptera 
Perlldae 1 0 0 1 3 1 

Megaloptera 
S~ldae 0 0 0 1 0 0 

Diptera 
Tlpulldae 4 0 2 11 6 1 
Chlronomldae 56 22 19 87 112 134 
SlmulDdae 2 0 5 8 2 3 
Pupae (unknown) 0 3 0 0 0 0 

Coleoptera 
Psephenldae 0 0 0 3 4 0 
Elmidae (adult) 0 0 0 16 8 0 
Elmldae (larvae) 18 11 6 'Zl 35 4 

Nemetoda 4 3 2 1 2 2 

Pelecypoda 1 0 0 0 1 0 

Annelida HirudJnea 1 1 0 0 0 1 

Gastropoda 0 1 1 0 0 0 
AncyRdae 0 0 0 1 0 0 

Hydracarina 1 0 0 2 0 0 

Notes: 

Organisms were couected using a Surber sampler. Sampling was conducted from May 19-20, 1993. 

TBU-7.wtJ 
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efere-.ce Wetland 
Masked shrew 
Short-tail shrew 
Red-back vole 
Earthworm 
Earthworm 
Earthworm 
Green frog 
Green frog 
Green trog 

Western Wetland 
Masked shrew 
Short-tail shrew 
Red-back vole 
Eart_hworm 
Earthworm 
Earthworm 
Green frog 
Green frog 
Green frog 

Southern WeUand 
Masked shrew 
Short-tail shrew 
Red-back vole 
Earthworm 
Earthworm 
Earthworm 
Green frog 
Green frog 
Green frog 

TABLE 6-1 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York Oil Superfund Site 

Y2-BS053-MS 
Y2-BS033-SS 
Y2-BS032-RV 
Y2-BS020-EW 
Y2-BS040-EW 
Y2-BS042-EW 
Y2-BS017-GF 
Y2-BS018-GF 
Y2-BS019-GF 

v2-aso51..,.Ms 
Y2..-BS014-SS 
Y2-BS052-RV 
Y2-BS027-EW 
Y2-BS047-EW 
Y2-BS048-EW 
Y2-BS004-GF 
Y2-BS006-GF 
Y2-BS026-GF 

Y2-BS050-MS 
V2-BS025-SS 
Y2-BS024-RV 
Y2-BS002-EW 
Y2-BS015-EW 
Y2-BS016-EW 
Y2-BS022-GF 
V2-BS023-GF 
Y2-BS043-GF 

SUMMARY OF PCB/PESTICIDE ANALYSIS1 

TERRESTRIAL SPECIES 

3.52 
3.56 

3.7 
1.64 
1.57 
1.53 
1.94 
3.48 
1.97 

4.4 
3.7 

3.16 
1.67 

1.6 
1,7 

1.45 
1.15 
1.76 

4.4 
3.54 
3.82 
1.68 
1.29 
1.45 
1.76 
2.52 
1.86 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

140 
1000 

ND 
1190 

ND 
ND 

228 
39 

120 

230 
ND 
ND 
NO 
ND 
ND 
NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

7 
41 

ND 
ND 
ND 
ND 
10 
ND 
10 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Only detected chemicals are presented. 
2 Samples represent whole-body composite samples. 

. Results reported on wet weight basis. 
ND Not detected (Detection limits are 10 ug/kg to 30 ug/kg for PCB Aroclors, 3.6 ug/kg for 

Alpha-Chlordane, 2.6 ug/kg for 4'4-DDE, and 1.0 ug/kg for Alpha-BHC). 

NO 
5.2 
ND 
ND 
NO 
Nil 
ND 
ND 
ND 

4.5 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
7.7 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

2 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
1.7 

ND 
ND 
2.7 
NO 
NO 
ND 
ND 
ND 
ND 
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TABLE 6-2 

Interim ecological Report 
Contamination Pathways Remedial Investigation 

York Oil Superfund Site 

SUMMARY OF INORGANIC ANALYSIS 
TERRESTRIAL SPECiES 

1. · II' r ~~•p1,~g~~f~?~~~~,;:::!.1:··•il:i:.:::::.; ... ••i 

I 
I 
I 
I 
I 
I 
1·. 

I 
1. 

.:. ... -.: 

I. 

Reference Wetland 
Masked shrew 
Short-tail shrew 
Red-back vole 
Earthworm 
Earthworm 
Earthworm 
Greenfrog 
Green fi'og 
Green fi'og 

Western Wetland 
Masked shrew 
Short-tail shrew 
Red-back vole 
Earthworm 
Earthworm 
Earthworm 
Greenfrog 
Green frog 
Green frog 

Southern Wetland 
Masked shrew 
Short-tall shrew 
Red-back vole 
Earthworm 
Earthworm 
Earthworm 
Green fi'og 
Green frog 
Green frog 

Y2-BS053-MS 
Y2-BS033-SS 
Y2-BS032-RV 
Y2-BSQ20..-EW 
Y2-BS040-EW 
Y2-BS042-EW 
Y2-BS017-GF 
Y2-BS018-..GF 
Y2-BS019-GF 

Y2-BS051-MS 
Y2-BS014-SS 
Y2-BS0$2-RV 
Y2-BS027-EW 

· Y2-BS047-EW 
Y2-BS048-EW 
Y2-BS004-GF 
Y2-BS006-GF 
Y2-BS026-GF 

Y2-BS050-MS 
v2-es02s.,,..ss 
Y2-BS024--RV 
Y2-BS002-EW 
Y2-BS015-EW 
Y2-BS016--EW 
Y2-BS022-GF 
Y2-BS023-GF 
Y2-BS043-.GF 

I Notes: 
Results reported on wet weight basis. 

3.52 
3.56 
3.7 

1.64 
1.57 
1.53 
1.94 
3.48 
1.97 

4.4 
3.7 

3.16 
1.67 
1.6 
1.7 

1.45 
1.15 
1.76 

4.4 
3.54 
3.82 
1.68 
1.29 
1.45 
1.76 
2.52 
1.86 

ND 
0.21 J 

ND 
0.19J 
0.43J 
0.21 J 

ND 
ND 
ND 

0.17 J 
ND 

0.11 J 
0.3 J 

0.89J 
0.39J 

ND 
ND 

0.12J 

0.11 J 
0.11 J 

ND 
3.1 

0.35 
0.41 J:':, 

ND 
ND 

0.13J 

1 Samples represent whole-body composite samples. 

I• ND Not detected. (Detection limits range from 0.09 mg/kg to 0.1 mg/kg). 
J Estimated Value 

I 
I 
I. 

TBL6-2.wk3 

0.25J 
ND 
2.2J 

0.73J 
2.3J 
1.1 
ND 
ND 

0.14J 

0.39J 
0.37J 

ND 
13.7 
0.69J 
1.9 

10.5 J 
0.3J 

0.62J 

1.5 J 
0.29 J 
0.27J 
11.4 J 
3.3J 
2.2J 

0.13 J 
0.12J 

ND 

0.16 
0.13 
0.03 
0.15 
0.07 

0.1 
0.03 
0.03 
0.03 

0.15 
0.11 
0.02J 
0.06 
0.15 
0.24 
0.02J 
0.02J 
0.04 

0.05 
0.12 
0.02J 
0.11 
0.13 
0.09 
0.03 
0.02J 
0.02J 
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TAJ;SLI; 6-3 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York Oil Superfund Site 

SUMMARY OF PCB/PESTICIDE ANALYSIS1 

AQUATIC SPECIES 

Ji~~Ii:'~Gz~t:;~~:~ni'"9l~"''''.'"g=~,,'.~il*'"~ I ·: ....... ,.,,:, .. ·,.,,,,,., ... ,.,., ... ::-:,./::::,:,,::,::::::·:· ......... _ ................................... ,._ .. , ....... . 
Reference Aquatic Site 

I 
I 
I 
:I 
i .. ,; 

:
'I 

White sucker Y2-BS044-WS 1.3 ND ND 
White sucker Y2-BS045-WS 1.5 Nb ND 
White sucker Y2-BS046-.WS 1.0 ND ND 
Fantail darter Y2-BS010-FD 4.1 67 7 
Fantail darter Y2-BS011-FD 4.5 68 6.6 
Fantail darter Y2-BS012-FD 5.4 54 4.6 

Adjacent Aquatic Site 
White sucker Y2-BS034-WS 1 ND ND 
White sucker Y2-BS035-WS 0.8 ND ND 
White sucker Y2-BS036-WS 0.8 ND ND 
Fantail darter Y2-BS037-FD 4.3 62 6.5 
Fantail darter Y2-BS038-Fb 4 ND 6.8 
Fantail darter Y2-BS039-FD 3.5 37 5.6 

Notes: 

1 Only detected chemicals are presented. 
2 Samples represent whole-body composite samples for fantail darters, and individual 

skin-on fillets for white suckers. 
·.·1· ND Not detected (Detection limits are 10 ug/kg to 30 ug/kg for PCB Aroclo;s, and 

2.6 ug/kg for 4'4-DDE. 
Results reported on wet weight basi~. 

I 
I 
I 
I 
I 
I 
I 
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Reference Aquatic Site 
White sucker 
White sucker 
White sucker 
Fantail darter 
Fantail darter 
Fantail darter 

Adjacent Aquatic Site 
White sucker 
White sucker 
White sucker 
Fantail darter 
Fantail darter 
Fantail darter 

Notes: 

TABLE6-4 

Interim Ecological Report 
Contamination Pathways Remedial Investigation 

York Oii Superfund Site 

SUMMARY OF INORGA_NJC ANALYSIS 
AQUATIC SPECIES 

Y2-BS044-WS 1.34 NO 
Y2-BS045-WS 1.49 ND 
Y2-BS046-WS 1.0 0.19J 
Y2-BS010-FD 4.11 ND 
Y2-BS011-FD 4.47 ND 
Y2-BS012-FD . 5.43 ND 

Y2-BS034-WS 1.03 0.16 J 
Y2-BS035-WS o.n ND 
Y2-BS036-WS 0.78 ND 
Y2-BS037-FD 4.26 ND 
Y2-BS038-FD 3.97 0.1 J 
Y2-BS039-FD 3.54 ND 

ND 0.15 
ND 0.18 
ND 0.19 

0.12J 0.14 
ND 0.12 
ND 0.14 

0.37J 0.29 
0.12J 0.26 

ND 0.17 
ND 0.14 
ND 0.16 
ND 0.12 

I 1 Samples represent whole-body composite samples for fantail darters, and indMdual skin-on fillets 
for white suckers. 

I 
ND Not detected. (Detection limits range from 0.09 mg/kg to 0.1 mg/kg). 
J Estimated Value 

Results reported on wet weight basis. 

I 
I 
I 
I 
I 
I 
.I 

.. 
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NOTES: 

'--- AQUA TIC SITE AT 
JUNCTION OF 
DEER RIVER 

AQUA TIC SITE AT 
WETLAND BOUNDARY___, 

NORTHWEST 
WETLAND No.2 -----' 

NORTHWEST 
WETLAND No.1 

BEAVER DAM 
(APPROXIMATE 
LOCATION) 

1. ~~~E :a~~ f1~~~R~~6~g1::PoEMCT~gR~~s6~~RNEDNCE, 
BRUSHTON, NEW YORK (1964) U.S.G.S. 7.5 SERIES 
QUADRANGLES. 

2. WETLAND AREAS AND AQUA TIC SITES AS IDENTIFIED 
IN EBASCO OCTOBER 1991 WORK PLAN, WITH THE 
EXCEPTION OF SOUTHERN AND WESTERN WETLANDS, 
AND REFERENCE AQUATIC SITE. 

2500' 0 2500' 

8/94 TWD NES 
68802051 \68802G01 .DWG 

340 

I. 

) 

- ---· ---··-----------------·--·-

c::::::i 

LAWRENCE 

f I 

GAGING 
STATION 

'¥: 
a 

0 0 
0 

330 

RUSSELL 
ROAD 

:,SO 

0 
<( 
0 

"' ~ Cl 
(j c:i 0 

390 

400 

\ . 

0 

36'0 

370 

D 

LEGEND: 

W$.i?'~;;;;;~ WETLAND AREAS AND AQUATIC 
rf~;{~w· SITES WITHIN CONTAMINATION 
~ .. . &-<.f.i/, PATHWAYS STUDY AREA. (2) 

1 O' CONTOURS 

WATER 

' I + + Tl RAILROADS 

ROADS 

BEAVER DAM 
(APPROXIMATE 
LOCATION) 

TOWN OF 
MOIRA GARAGE 

YORK OIL 
OU1 SITE 

ADJACENT 
AQUA TIC SITE 

SOUTHERN 
WETLAND 

, 
v • 

REFERENCE 
AQUA TIC SITE 

REFERENCE 
WETLAND 

•. · 

. >;.: 

BLASLAND, BOUCK & LEE, INC. 
ENGINEERS & SCIENTISTS • 

YORK OIL SUPERFUND SITE 

CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

REGIONAL STUDY 
AREA MAP 

FIGURE 
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NOTES: 

ELEVATION 

CONTOURS 

WATER 

WETLAND DELINEATION 
FLAG LOCATION 

1. WETLAND DELINEATION EFFORTS, EXECUTED IN 
MAY 1993 BY BLASLAND, BOUCK & LEE, INC., 
WERE PERFORMED IN ACCORDANCE WITH THE 
METHOD SPECIFIED IN THE UNITED STATES ARMY 
CORP OF ENGINEERS WETLAND DELINEATION 
MANUAL (USAGE, 1987) 

2. • WETLAND BOUNDARY IN THE AREA OF C-1 
THROUGH C-9 WAS RELOCATED TO THE WEST, 
AFTER FURTHER REVIEW, AS DESCRIBED IN 
SECTION 3.2 OF THE INTERIM ECOLOGICAL 
INVESTIGATION REPORT. 
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Y2- SW- 04 

I Y2-SD-32 r---

~ 
I Y2-SD-26 f-

NOTES: 

1. BASE MAP CONSTRUCTED FROM NORTH LAWRENCE, 
NEW YORK (1964, PHOTOINSPECTED 1980) AND 
BRUSHTON, NEW YORK (1964) U.S.G.S. 7.5 SERIES 
QUADRANGLES. 

2. WETLAND AREAS AND AQUA TIC SITES AS IDENTIFIED 
IN EBASCO OCTOBER 1991 WORK PLAN, WITH THE 
EXCEPTION OF SOUTHERN AND WESTERN WETLANDS. 
AND REFERENCE AQUA TIC SITE. 

8/94 PMC 
6880230R\68802G02.0WC 

2500' 0 2500' 

Y2- SD - 25 

LEGEND: 
WETLAND AREAS AND AQUATIC 
SITES WITHIN CONTAMINATION 
p A THWA YS STUDY AREA (2) 

1 O' CONTOURS 

WATER 

I ~ - · ~ RAILROADS 

ROADS 

SEDIMENT SAMPLE LOCATION 

SURFACE WATER 
SAMPLE LOCATION 

SURF ACE SOIL 
SAMPLE LOCATION 

~--YORK OIL 
SD-31 l OU1 SITE 

~Y2-sw-02] 

- -
Y2-- ··O 

1 Y2 so::aj 

NOTE: 

SEE LOCAL AREA SAMPLE 
LOCATION MAP FOR SURF ACE 
WATER SEDIMENT, AND SURFACE 
SOIL SAMPLE LOCATIONS NEAR OU1 · 

~~~~ 
BLASLAND, BOUCK & LEE, INC. 

£NGIN££RS k SCl£NT1STS 

YORK OIL SUPERFUND SITE 

CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

SURFACE WATER, SEDIMENT I FIGURE 
AND SURFACE SOIL REGIONAL 4 

SAMPLE LOCATION MAP 301794
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XRU: ¥IE1lAND 
11/114 Pt.IC 
881102~ IS8802G07.0WG 

Y2- SW-07 

Y2-SD-07 

Y2- SW- 06 

Y2-SD-04 

Y2-SS-16 

Y2-S0-18 

Y2-SW- 08 

Y2-SS-18 

Y2-SS-01 

- J70·-

LEGEND: 

SOUTHERN AND 
WESTERN WETI.AND 

CONTOURS 

WATER 

ROADS 

SEDIMENT SAMPLES 

SURFACE SOIL 
SAMPLE LOCATION 

SURFACE WATER 
SAMPLE LOCATION 

600' 0 

'-* -~ 
600' 

I 

~~~~ 
BLASLAND, BOUCK & LEE, INC. 

£NGIN££RS 4e SCIENTISTS 

YORK OIL SUPERFUND SITE 

CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

SURFACE WATER, SEDIMENT, I FIGURE 
AND SURFACE SOIL LOCAL 5 

AREA SAMPLE LOCATION MAP 

- --- - --- ----

301795
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••• WEllAND XREF: ......, 

ll880230R 58802 

~J70 ··--

LEGEND: 

SOU1HENRN ~~AND 
WESTER 

CONTOURS 

WATER 

ROADS 

SEDIMENT SAMPLES 

SURFALECE L~~TION SAMP 

NOTES: TS 

CONTAMINAN ONL y DETECTED 

SHOWN. LY 

S POSITIVE 
J _ ANAL YTE ;AASSOCIA TED 
DENTIFlED; TH E IS THE ~UMERICAL VA~~NCENTRA TION. APPROXIMATE 

AL YSIS INDICA TEDNAL YTE; 
NJ TA~~ELY IDENTIF~E~P:ESENTS l~~OCIA TED V~~~ECENTRA TIONS. APP ROXI MA TE 

Ljp? & LEE, INC. BOUCK BLASLAND, & sc1£Nnsrs 
£NG/N££R5 

ERFUND SITE 
YORK OIL SUP INVESTIGATION 

THWAYS REMEDIAL 
CONTAMINATION PA OIL I FIGURE 

SEDIMENT A~B DAT A (ppm) SAMPLE P 
SURFACE S 6 301796
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NOTES: 

1. BASE MAP CONSTRUCTED FROM NORTH LAWRENCE. 
NEW YORK (1964, PHOTOINSPECTED 1980) AND 
BRUSHTON, NEW YORK (1964) U.S.G.S. 7.5 SERIES 
QUADRANGLES. 

2. WETLAND AREAS AND AQUATIC SITES AS IDENTIFIED 
IN EBASCO OCTOBER 1991 WORK PLAN. WITH THE 
EXCEPTION OF SOUTHERN AND WESTERN WETLANDS. 
AND REFERENCE AQUA TIC SITE. 

11/9• PWC 
s8llo2JOR\68802COJ.OWC 

2500' 0 2500' 

I . t • 

YORK OIL 
OU1 SITE 

NOTES: 

LEGEND: 
WETLAND AREAS AND AQUATIC 
SITES WITHIN CONTAMINATION 
PATHWAYS STUDY AREA (2) 

1 O' CONTOURS 

WATER 

RAILROADS 

ROADS 

SEDIMENT SAMPLE LOCATION 

SURF ACE SOIL 
SAMPLE LOCATION 

ONLY DETECTED CONTAMINANTS 
SHOWN. 

J - ANAL YTE WAS POSITIVELY 
IDENTIFIED; THE ASSOCIATED 
NUMERICAL VALUE IS THE 
APPROXIMATE CONCENTRATION. 

NJ - ANALYSIS INDICATED 
TENTATIVELY IDENTIFIED ANAL YTE; 
ASSOCIATED VALUE REPRESENTS 
APPROXIMATE CONCENTRATIONS. 

SEE LOCAL AREA SAMPLE 
LOCATION MAP FOR SURF ACE 
WATER, SEDIMENT, AND SURF ACE 
SOIL SAMPLE LOCATIONS NEAR OU1 . 

~~=~ 
BLASLAND, BOUCK & LEE, INC. 

£NGIN££RS 4e sc1£NnSTS 

YORK OIL SUPERFUND SITE 

CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

SEDIMENT AND SURFACE SOIL I FIG7URE 
SAMPLE PCB DAT A (ppm) 301797
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Z3- S7 

Z3-S8 

)(: ~JiETl..AHD 
8/94 PMC 

Z3-5 • 

7400 FEET NORlli WEST OF SllE 

12,000 FEET NORlli ~ST OF SllE 

SOUTHERN~ 
rETLAND-"L--~.,,,i 

~ 

LEGEND: 

SOUTHERN AND 
WESlERN WETLAND 

-]?G- CONTOURS 

--- - ROADS 

1987 SAMPLE LOCATION 

1984 SAMPLE LOCATION 

eoo· 0 600' 

SCALE: 1" = 600' 

~~~~~~~ 
BLASLANO, BOUCK & LEE, INC. 

£NGIN££RS & SCl£NnSTS 

YORK OIL SUPERFUND SITE 

ONTAMINATION PATHWAYS 
CREMEDIAL INVESTIGATION 

ENT 
I 

FIGSURE HISTORlCAL SEDIM 
SAMPLE LOCATIONS 301798
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0.37 

0.085 

0.54 

7400 FEET NORTH WEST OF SITE 

12,000 FEET NORTH YIEST OF SITE 

SOUTHERN Pf 
rETLAND(_.1 

~ 

43.0 

0.024 

600' 

LEGEND: 

SOUTHERN AND 
WESTERN WETLAND 

CONTOURS 

WATER 

ROADS 

1987 SAMPLE LOCATION 

1984 SAMPLE LOCATION 

0 600' 

SCALE: 1" = 600' 

~~~~ 
BLASLAND, BOUCK & LEE, INC. 

ENGINEERS & SCIENTISTS 

YORK OIL SUPERFUND SITE 

ONTAMINATION PATHWAYS 
C REMEDIAL INVESTIGATION 

NT 
I 

FIGgURE HISTORICAL SEDIME 
TOT AL PCBs Cppm) 301799
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:a 
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0 
I
Q.I 
~ 

s 
= z 

n=16 
4 ------- - - - - ---- - - ~-; -- ll: -~ -~---- - --- -- ----- -- - ---- -

3 

2 

3 

5 

1 ' 
I ' 

4 

' ' 

5 
Weight (grams) 

6 7 

- ----... --, -
/ ' 

I 
I \ 

I \ 

I 

4 ------------ --- - --- - ----- -- ---- --, ---- ·------ -,-
n: 16 I 

I 

/ 

3 - -- - --- -•- --

I 
-------- -, -- ... 

I 
I 

\ 
\ 
\ 

.. -'" 
\ 

I 

I \ 

-' 
I 

2 ~ ----- . - . - . - - ---- . ---- -- -\-
\ 

1 ... -

I 

I 
I 

8 

71-80 81-90 91-100 101-110 111-120 

Length (cm) 

Legend 
BLASLAND, BOUCK & LEE, INC. 

• Southern Wetland 

• 
• 

8194 D54·DJH 
6880283R/68802NO 1 .CDR 

Western Wetland 

Reference Wetland 

ENGINEERS & SCfENTISTS 

YORK OIL SUPERFUND SITE 
MOIRA, NEW YORK 

INDIVIDUAL FREQUENCY CURVES 
FOR MASKED SHREWS 

GRAPHS FOR LENGTH AND 
WEIGHT OF INDIVIDUALS 

FIGURE 

10 
301800
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Y2-BS026-GF 

Y2-BS027- EW 

Y2-BS004-GF 

Y2-BS023-GF -___;;:.<' 

liQIE:. THE FOLLOWING SAMPLE 
LOCATIONS ARE OFF THE MAP: 

REFERENCE WETLAND SAMPLES 

Y2-BS053-MS 
Y2-BS033-SS 
Y2-BS032-RV 
Y2-BS017-GF 
Y2-BS018-GF 
Y2-BS019-GF 
Y2-BS020-EW 
Y2-BS040-EW 
Y2-BS042-EW 

REFERENCE AQUATIC SIJI: SAMPLES 

Y2-BS044-WS 
Y2-BS045-WS 
Y2-BS046-WS 
Y2-BS010-FD 
Y2-BS011-FD 
Y2-BS012-FD 

~~ PMMJ... WE'ii.ANO 
~30R 88802009.0WG 

Y2- BS006-GF --

Y2-BS052- RV 
Y2-BS014-SS 
Y2-BS051-MS 

Y2-BS024-RV 
Y2-BS050-MS 
Y2-BS025-SS 

Y2-BS015-EW 

Y2-BS034-WS 
Y2-BS035-WS 
Y2-BS036-WS 

Y2-BS037-FD 
Y2-BS038-FD 
Y2-BS039-FD 

LEGEND: 

SOUTHERN AND 
WESTERN WETLAND 

-370- CONTOURS 

WATER 

ROADS 

SMALL MAMMAL 
SAMPLE LOCATION 

FROG SAMPLE LOCATION 

EARTHWORM SAMPLE 
LOCATION 

WHIJI: SUCKER 
SAMPLE LOCATION 

FANTAIL DARTER 
SAMPLE LOCA llON 

ABBREVIATIONS: 

MS MASKED SHREW 
RV RED-BACKED VOLE 
SS SHORTIAILED SHREW 
GF GREEN FROG 
EW EARTHWORM 
WS WHIJI: SUCKER 
FD FANTAIL DARJI:R 

600' 0 600' 

liii~il-~-~-5i-iiil-5iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimj1 

~-==::=~~ 
BLASLAND, BOUCK & LEE, INC. 

£NCIN££RS 4e SC/£NnSTS 

YORK OIL SUPERFUND SITE 

CONTAMINATION PATHWAYS REMEDIAL INVESTIGATION 

BIOTA 
SAMPLE LOCATIONS 

301801



I 
-1 
'--

~1 
l 

If I 
1- 1 
I 

rl 
I 

rl 
I 
I 

-1 

-

I 
I 
I 
I 
I 
I 
-1 

APPENDIX A 

ATTACHMENT A-2 - PHOTO LOG 
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE .:.:.M:..::::ai.v....:..1:::..:99::..::3::__ ____ _ 

PHOTO NO. 1 TAKEN BY James Saxton 

DESCRIPTION: Western wetland 

301803
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE =M=av~19=9=3 ____ _ 

PHOTO NO. 2 TAKEN BY Linda Elligott 

DESCRIPTION: Small channel (foreground) in eastern part of 

western wetland 

301804
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE .:.:..M=ay.i......:..19=9=3'-------

PHOTO NO. 3 TAKEN BY Linda Elligott 

DESCRIPTION: Western wetland at waters edge - west side of 

open standing water area (Beaver Dammed) 

301805
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE .:.:cM:.:::::ay.z_:,.19:..:9:..::3=---------

PHOTO NO. 4 TAKEN BY Linda Elligott 

DESCRIPTION: Electrofishing crew. Lawrence Brook 

301806
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE .:..:.M=a"'-y...:.1=99::..::3:...._ ____ _ 

PHOTO NO. 5 TAKEN BY Linda Elligott 

DESCRIPTION: Eastern edge of western wetland near Larch 
Forest/Field Edge 

301807
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE =M=ay.i......:...:19=9=3 __ _ 

PHOTO NO. 6 TAKEN BY James Saxton 

DESCRIPTION: Marsh Marigold in western wetland 

301808
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE .:..:.M.:.:a:.r..y_,1.=.99:::.:3=-----

PHOTO NO. 7 TAKEN BY Linda Elligott 

DESCRIPTION: Northern edge of southern wetland at turnaround 

for railroad bed 

301809
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE .:..:.;M::ai..v....:.1.::,;99=3=-----

PHOTO NO. 8 TAKEN BY James Saxton 

DESCRIPTION: Southernwetlandfrom Mill Road access point 

301810
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE """"M=ay.___19_9_3 __ _ 

PHOTO NO. 9 TAKEN BY Linda Elligott 

DESCRIPTION: Southern wetland from Mill Road 

301811
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE ~M=a"'-y_,_1=99=3'-----

PHOTO NO. 10 TAKEN BY Linda Elligott 

DESCRIPTION: Southern wetland - view of called out upland 

areas 

301812
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE .:..:.M=a.,_y_,_1=99::..::3,___ ____ _ 

PHOTO NO. 11 TAKEN BY Linda Elligott 

DESCRIPTION: Southern wetland - near upland/wetland 

boundary 

301813
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JOB PHOTOGRAPH 

PROJECT York Oil Contamination Pathways IEIR 

FILE NO. 688.04 DATE .:..:..M=a_._y_,_1=99::;...;:3'-------

PHOTO NO. 12 TAKEN BY James Saxton 

DESCRIPTION : Southern wetland 

301814
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APPENDIX F 

LABORATORY PROCEDURES USED FOR PREPARATION AND 

ANALYSIS OF WETLAND AND AQUATIC FAUNA 
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·1 . 
. , nvironmental 

L..___r----. 

MP-HGTA-MA 
PAGE: 1 OF 8 

I 
S ervices · 

QAU-00 NOT DUPLICATE 

DATE: 07/01/93 
REPLACES: ORIGINAL 
SECTION: 6005 

: ·I . ' 

I ASSAY TITLE: 

AREA OF APPLICABILITY: 

I . 
': .. • SCOPE: 

Mercury in Tissues by Automated 
Cold Vapor Atomic Absorption 

. . 
Hazleton Environmental Services, Inc. (HES) 
Inorqanic Chemistry 

.·1 This method is applicable to fish, animal and plant tissues for the 
· determination of mercury. -~ 

I PRINCIPLE: . 

Samples are digested with a mixture of sulfuric and nitric acids. The 

I digested sample is pwnped into the. Ps200· automated mercury system and 
is mixed with Stannous chloride . (SnCJ.i) where the divalent mercury 

. (Hg++) is reduced to form elementa1 mercury vapor. The mixture flows 

I 
into a liquid-gas separator where argon or nitrogen is introduced to 
carry the mercury vapor through a drying tube for water vapor removal. 

·. ·· The dry mercury vapor then enters one path of a double path optical 

I cell vhich has been opt~ized for ~ast response time (small diameter) 
· and sensitivity (long lenqth). A mercury source, powered by a 
· constant current power supply, delivers a stable source of emission 

I 
at 254 nm. Absorbance by the mercury cold vapor is measured using a 

· solid state detector with a wide dynamic range. The resulting signal 
. is referenced to the simultaneous absorbance of the pure carrier gas 

flowing through the second optical path under identical conditions • 
. ,Absorbance is measured as a function of mercury concentration •. The 
\ resulting data is captured and processed by the PS200 automated data 
'~ syst~. · 

I SENSI'l'IVJ:TY: 

l
usinq a 2.0 gram sample size, the detection limit of this method is 

. 0. 025 mq/Kq •. 

PRECISION AND ACCURACY: . 

I '!'he analyses . of 8 replicates of RM 50 Albacore Tuna, with a certified 
--value of 0.95 ppm, produced a.n average recovery of 101% (0.96 ppm) and I a standard deviation of 6. 3% ( o .. 0607 ppm) • · 

I 
I .~ 

301816



OAU - DO NOT DUPLICATE 

MP-HGTA-MA 
PAGE: 2 OF 8 
DATE: 07/01/93 
REPLACES: ORIGINAL 
SECTION: 6005 

, 'REFERENCES: ·. 

U.S. EPA, ''Test Methods for Eval~ation Solid Waste," EPA PU.blication 

I No. SW-846, Second Edition, Methods 3030, 3040; and 7470, Washington, 
.· D.C. (Revised April 1984) ·. · 

l
"Mercury in Fish, "AOAC Official Methods of Analysis, 15th Edition, 
Method 977.15 (modifieg), (1990) 

Leeman Labs, PS200 Automated Mercury Analyzer Operating Manual, 
'Lowell, MA (June 1991). 

I 

"' 

.1 APPROVED BY: 

·I APPROVED :PY: 

;I ., 
. ,.~ 

·1 
.1 
•, 

I 

John Walton 
supervisor 
Inorganic ·Chemistry 

David c. Hills · 
V.P. Laboratory o~erations 

Q.i-ny:.j. GI ~Lm 
Amy L. Austin· 
Supervisor 
Quality Assurance 

DATE: .., I , 11~ 

DATE: 

DATE: "={Z1/Q.3 

....... ........ 
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OAU - DO NOT DUPLICATE 

'• 

MP-1\ST-MA 
PAGE: 1 OF 9 
DATE: 07/14/93 
REPLACES: 07/06/93 
SECTION: 6005 

ANALYTE: Arsenic by Graphite Furnace 

AREA OF APPLICABILITY: BES, Inc. 
Atomic Absorption 

SCOPE: 

This method is applicable to dete~ation of arsenic in fish, 
animal and plant tissu~~· 

PRINCIPLE: 

Prior to instrumental analysis, samples are qround and 
homogenized to a fine powder consistency, then digested using 
nitric acid and a CEM-MDS 81D microwave oven to solubilize the 
eleJ:nent of interest. 

The amount of arsenic is determined at a wavelength 0£ 193.7 nm 
by comparing the signal of the· unknown sample, measured by the 
graphite furnace atomic absorption spectrophot0?11eter, with the 
signal of the standard solutions. '1he method of stapdard 
additio11s is used where interferences are indicated. Nickel 
nitrate is used as a matrix DJ.Odifier. 

SENSITIVITY, PRECISION, AND ACCURACY: 

Using a 1 gral'il sample size diluted to 100 mL, the detection limit 
of this method is 0.1 mg/Kg, with a reporting linrl.t of 0.5 mg/Kg. 

The analyses of 11 replicates on DOLT-1 (NRCC Cananda), produced 
a mean recovery of 103.4% (4.18 ppm) .and a standard deviation of 
10.5. The mean recovery of 11 replicate spikes at 1.0 ppm was 
91.1% 

301818
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OAl) - DO NOT DUPLICATE 

MP-AST-MA 
PAGE: 2 OF 9 
DATE: 07/14/93 
REPLACES: 07/06/93 
SECTION: 6005 

'· 

REFERENCES: 

• 

• 

• 

• 

u.s. Environmental Protection Agency, "Methods for Chemical 
Analysis of Watez: a1;1d Wastes", Metals 1-19 and Method 206.2, 
Cincinnati, Ohio (1979). 

U.S. Environmental Protection Agency, "Test Methods for 
Evaluating Solid Waste", SW-846, Second Edition, Method 
7060, Washington, DC (Revised April 1984). 

USEPA, Contract Laboratory Program (CLP), Statement of Work 
ILM02.0, 1990. 

"Techniques in Graphite Furnace Atomic Absorption 
Spectrophotometry", Perkin l!:lmer Corp, Norwalk, Conneticut, 
(April 1985). 

APPROVED BY: DATE: 7- ''-1- 'I., 

REVIEWED BY: 

Supervisor 
Inorganic Chemistry 

Operations 

Qmlf;:R · O.u:tin 
Amy L. Austin 
Supervisor 
Quality Assurance 

.. 

DATE: '?- 1'1- 'I .3 

DAT;E:-, I''"' /~f-'.) 

.... 
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S ervices 
QAU - DO NOT OU PUCA TE . . . 

·. 

MP-PB'r-MA 
"PAGE: 1 OF 8 
DATE: 07 /14/93 
REPLACES: 07/06/93 
SECTION: 6005 

ANALlTE: Lead by Graphite Fur11:ace 

AREA OF lU'PLICABlLITY: BES, Inc. 
Atomic Absorption 

SCOPE: 

This method is applicable to determination of Lead in fish, 
animal and plant tissues. 

PR:tltCIPLE: 

Prior to instrumental analysis, samples are ground and. ~ 
homogenized to a fine powd~r consistency, then digested using 
nitric acid and a CEM-M!'S 81D microwave oven to solubilize the 
element of interest. 

The amount of lead.is determined at a wavelength of 283.3 nm by 
compari,.p.q the signal of the unknown sample, measured by the 
graphite furnace atomic absorptiop. spectrophotometer, with the 
signal of the standard solutions. The method of standard 
additions is used where interferences are indicated. Diabasic 
ammonium phosphate is used as a matrix modifier. 

SENSITiVITl, PRECISION, 1WD ACCURACY: 

Using a 1 gram sample size diluted to 100 mL, the detection limit 
of this method is 0.1 mg/J.g, with a reporting limit of 0.5 mq/Kq. 

The analyses of 10 replicates of DOLT-1 (NRCC Canada), produced a 
mean recovery of 88.1% (1.36 ppm) and-a standard deviation of 
13.4. . 

The mean recovery of 9 replicate spikes (2.0 mg/Kg) produced an 
average recovery of 99.4%. 

.... 
··: .··· 
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U.S. Environmental Protection Agency, "Metbods for Chemical 
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Spectromphotometry", Perkin-Elmer Corp, Norwalk, Connecticut 
(.April 1985). · 
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·. 

ASSAY TITLE: DeteJ:mination of Orqanochlorine Pesticides 
and Polychlorinated Biphenyls (PCBs) in 
Biological M~trices 

aREA OF APPLICABILITY: BES, Inc •. 
Pesticide Residue 

SCOPE: 

Th.is method covers the determination of the f ollowinq 
organochlorine pesticides and PCBs in biological tissues using 
gas chromatography with electron capture detection (GC-EC). The 
following compounds are calibrated and analyzed for under this 
method, others may be included if validated for under this 
method: 

Aldrin 
alpha-BHC 
beta-BHC 
delta-BHC 
gamma-BBC 
alpha-Chlordane 
gamma-Chlordane 
Cis-nonachlor 
4,4'-DDB 
4,4'-DDD 

PRINCIPLE: 

4 1 4'-DDT Endrin ketone 
O,P'-DDE Beptachlor 
O,P'-DDD Heptachlor epoxide 
O,P'-DDT Bexacblorobenzene 
Dieldrin MethoXychlor 
:f!ndosulf an I Mirex 
Bndosulf an II Oxychlordane 
Bndrin Pentachloroa.nisole 
Bndosulf an sulfate 
EIJ.drin aldehyde 

Toxaphene 
Transnonachlor 

PCB-1016 
i>CB-1221 
PCJ;S-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 

Biological Jlla.trices are dried using anhydrous sodium sulfate and 
extracted for 16 hours·with methylene qhloride in soxhlet 
extractors. The sample extracts are then concentrated and 
.injected onto a GPC to remove lipids. This method also provides 
a silica gel cleanup procedure to separate PCBs from the 
organochlorine pesticides and an elemental sulfur removal 
procedure to aid in the elimination of interferences caused by 
that element. The extract is separated by gas chromatography, 
and the analytes of interest are measured with an electron 
capture detector. 

.. · .. 
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SENSITIVITY; PRECISION, AND ACCURACY: 

MP-HZBP-MA 
PAGE: 2 OF 28 
DATE: 07/23/93 
REPLACES: 10/04/90 
SECTION: 6004 

The method detection limits (Attachment 1) represent the target 
detection limits that can be.achieved in biological tissues using 
this method if no interferences exist. 

The precision, accuraq, and control limits for pesticides and 
PCBs in biological samples are presente4 in Attachment 2. 

REFERENCES: 

Envir.onmental Protection Agency (EPA). "'!'est Methods for 
Evaluating Solid Waste". ,SW-846. Methods 3540, 3630, and 8080. 
(September 1986) · 

Environmental Protection Agency (EPA) Contract Laboratory 
Program. Statement of work for Organic Analysis Multi-Media 
Multi-Concentration. Exhibits B, D, and E. (October 1986; January 
1987, February 1987, July 1987, Au~st 1987, and 1990 0~1.8). 
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Compound 
.alpha-BBC 
beta-BBC 
delta-BBC 
gamma-BBC (Lindane) 
Beptachlor 
Aldrin 
Beptachlor epoxide 
Endosulf an I 
Dieldrin 
4,4'-DDE 
Endrin 
Endosulf an II 
4,4'-DDJ;> 
Bndosulfan sulfate 
4,4'-DDT 
Methoxychlor 
Endrin Ketone 
alpha-Chlordane 
gamma-Chlordane 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 
Aroclor-1248 
Arocl.or-1254 
Aroclor-1260 
Bexachlorobenzene 
O,P'-DDJ.3 
O,P'-DDD 
O;P'-DDT 
Pentachloroanisole 
Oxych!ordane 
Trans-nonachlor 
Cis-nonachlor 
Bndrin aldehyde 
Mirex 
Toxaphene 

NA Not available 'at this time. 
• Wet weight basis. 

Table 1 

MP-BZBP-MA 
ATTACHMENT 1 

Method Detection 
.Limit Cug/kgl• 

1.6 
3.1 
3 .• 1 

·1.1 
3.1 
3.2 
1.5 
2.6 
11 
2.6 
6.7 
2.8 
4.0 
12 
2.3 
3.8 
2.1 
3.6 
5.9 
16 
NA 
NA 
12 
27 
30 
10 
8.9 
1.2 
5.2 
6.2 
NA 
1.6 
2.8 
3.8 

' s.o 
3.9 
10 
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MOIRA, BEW YORI( 

ORGANIC ANALYSIS DATA 
Pest~cides/PCBs in Biological ~issues 

Laboratory Project Ro. 688.02 
SDG #1 

Chemical Analysis Performed by: 

Hazleton Environmental Services, Inc. 
Madison·, Wisconsin 

FOR 

Blasland & Bouck Engineers, P.C. 

BY 

TrilliUlll, Inc. 
7A Grace's Drive 

Coatesville, Pennsylvania 19320 
(215) 383-7233 
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EXECU'l!IVE SUMMARY 

Validation of the GC organics analysis data (pesticides/PCBs) 
prepared by Hazleton Environmental Services for 20 biota samples 
from the York Oil Superfund site in Moira, New York has been 
completed. Tlie EPA Region II Standard Operating Procedure (SOP) 
HW-6 (Rev 8), •Evaluation of Organics Data for the CLP,• (1/92) was 
used as the basis for the validation; evaluations were moditied as 
necessary to incorporate the specifications of the referenced 
laboratory SOP used for analysis. The data were reported by the 
laboratory under Project No. 688.02 (sample delivery group [SDG] 
#1), which includes the following samples: 

Y2-BSOSO-Ms• 
Y2-BS004-GF 
Y2-BS011-FD 
t2-BS015-EW 
Y2-BS018-GF 
Y2-BS022-GF 
Y2-BS025-SS 

Y2-BS051-MS* 
Y2-BS006-GF 
Y2-BS012-FD 
Y2-BS016-EW 
Y2-BS019 .... GF 
Y2-BS023-GF 
Y2-BS026-GF 

Y2-BS002-EW 
Y2-BS010-FD 
Y2-BS014-SS 
Y2-BS017-GF 
Y2-BS020-EW 
Y2-BS024-RV 

these are ccmposites of ~dividual samples· received with different ID numbers 

The •y2• portion of tl:le sample identifications (IDs) was left 
off the Data Summary Form entries (Attachment A) due to space 
limitations and throughout this repor~ for the sake of brevity. 

Based .on the validation effort, the sample results were 
determined to be valid as reported • 

TJ:iis validation report should be considered part of the data 
package for all future distributions of the pesticide/PCB data. 

1 
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Analyses were performed according to Hazleton Environmental 
Services SOP MP-HZBP-MA (7/23/93), which references both the USEPA 
Contract Laboratory Proqram (CLP) Statement C:>f Work OLMOl. 8 and EPA 
SW-846 ( 9 /86) Methods 3540, 3630, and 8080. Results of sample 
analyses are reported by the laboratory without qualifications. 

The data validation process is intended to evaluate the data 
on a technical basis rather than a contract compliance basis for 
chemical analyses conducted under the CLP. An initial assumption 
is that tl;le data package is presented in accordance wit;.h CLP (or, 
in this case, 0 CLP-like 0

) requirements. It is also assumed that 
the data package represents the best efforts of the laboratory and 
has already been subjected to adequate and sufficient quality 
review prior to submission for validation. · 

During the validation process, laboratory-reported data are 
verified against all available supporting documentation. Based on 
this evaluation, qualifier codes may be added by the data 
validator. Final validated results are, therefore, either 
qualified or unqualified. Unqualified results mean that the 
reported values may be used without reservation. Validator
qualified results are annotated with the following codes in 
accordance with the National Functional Guidelines: 

U - The analyte was analyz_ed for, but was not detected above 
the reported sample quantitation limit. 

J - The analyte was positively identified; the associated 
numerical value is the approximate concentration of the 
analyte in the sample. . . 

N - The analysis indicates the presence of an analyte for 
which there is presumptive evidence to make a 11 tentative 
identification.• 

NJ - The analysis indicates the presence of an analyte that 
has been "tentatively identified" and the associated 
numerical value represents its approximate concentration. 

UJ - The analyte was not detected above the reported sample 
quantitation limit. However, the reported quantitation 
limit is approximate and may or may not represent the 
actual limit of quantitation necessary to accurately and 
preciseJ.y·measure the analyte in the sample. 

2 
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R - The sample results are rejected due to serious 

deficiencies in the ability to analyze the sample and 
meet quality control criteria. The presence or absence 
of the analyte cannot be ve.rif ied. 

These codes are recorded on the Data Summary Forms contained 
in Attachment A 4nd the Organic Analysis Data Sheets (Form I) in 
Attachment a of this validation report to indicate qualifications 
placed on the data as a result of the review. 

Details of the validation findings and conclusions for the 
pesticide/PCB data are provided in the following sections of this 
report: 

I. Holding Times 

II. Calibration and Instrwnent Performance 

A. Linearity Check 

B. Retention Time (RT) Windows 

C. initial and Continuing Calibration Standards 

D. DDT and Endrin Breakdown 

E. Analytical Sequence 

III. Bl(lnks 

IV. Surrogate Recovery 

v. Laboratory Control Sample 

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

VII. Field Duplicate 

VI.II. Compound Identification 

IX. Compo~nd Quantitation and Reported Detection Limits 

x. System Performance 

XI. Documentation 

XII. Overall Assessment 

3 
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I. Bolding ~ime.s 

The samples were collected between Septeit1ber 8 and 17, 1993. 
Extractions were performed on October 8, 1993 and all extracts were 
analyzed between October 18 and 22, 1993. Cha.i,n of custody (COC)· 
~ecords indicate that the samples were shipped to the laboratory on 
ice; the data package narrative and internal COC records document 
that the samples were frozen prior to preparation for analysis. 

No holding time has been established for analysis of 
pesticides/PCBs in biological tissues, however the samples were 
carefully handled and well-documented from collection through 
preparation. There is, therefore, no reason for concern with 
respect to data quality on this basis. Appropriate storage of the 
sample extracts is not as well-documented; for the purposes of the 
validation it was assumed that the extracts were held in 
refrigerated storage prior to all analyses. 

II. Calibration and Instrument Performance 

Primary (quantitation) analyses were conducted in two series 
beginning on 10/18/93 and 10/22/93. Confirmation analyses were 
also performed in two series beginning on 10/18/93 and 10/22/93. 
The samples were analyzed on a GC system identified as a}JP009A'i 
using column DB-5 for quantitation and on a system identified as 
"HP009B" using column DB-608 for confirmation. 

Documentation of all applicable calibration and performance 
standards was provided in the data package. 

A. Linearity Check 

Linearity checks were performed at the beginning of each 
series using three concentration levels of an Evaluation Mixture 
(EVAL A, B, C) containing aldrin, endrin, and 4,4'-DDT in addition 
to the two surrogate compounds. Percent rel~ti ve standard 
deviations (%RSDs) were less than the QC criterion of 15% specified 
by the SOP for all.a,nalytes in all four series. 

B. Retention Time <RT> Windows 

RT windows were established as the RT of each analyte in the 
initial runs of Individual A (IND A) and Individual B (IND B) 
standards in each series ± an absolute time. The ~solute times 
varied from 0. 07 - 0. 21 minutes for the various analytes on the 
quantit~tion column and from 0.07-0.22 minutes for the analytes on 
the confirmation column, but were consistent for a given analyte 
between the two sets of series . No docume.ntation was provided to 

4 
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support the use of these analyte-specific values to generate the RT 
windows; for the purposes of the validation it was assumed that 
the laboratory maintains the source data for this procedure on 
file. The absolute values used to generate the windows in these 
series are similar to, but not the same as, those specified by CLP. 

All analytes were .j.nside the RT.windows in all standards run 
throughout each of the series except for the series-ending IND B 
run on 10/22 at 07:45 (HP009A~quantitation) and the series-ending 
IND A run on 10/22 at 07 :45 (HP009B-confirmation). Since no sample 
analyses took place after the affected standards, no reinjections 
were required per the laboratory SOP. Since both affected series
ending standards were run approximately 24 hours aft.er injection of 
the last Sal[lple from this SDG, no sample results were determined to 
be affected. It would be preferable for series-ending standards to 
be run closer to the last sample analysis, or for documentation of 
additional standards run in the interim to be provided in the data 
package for review. 

c. Initial and Continuing Calibration Standards 

Initial calibration standards containing all of the i:-elevant 
target analytes (IND A/B) were run at a single concentration 
immediately following the linearity check in each series. 
Continuing ("ongoing") standards were run at regular intervals 
throughout each series. 

Calculation of percent difference (%0) values between the 
analyte calibration factors (CFs) in the initial IND A/B standards 
and the ongoing IND A/B standards in each series was correctly 
performed aI:ld accurate values were reported on the summary forms • 
All %D values were below the maximum QC requirement of 20% in all 
four series. 

Resolution between adjacent peaks was acceptable ( < 25%, 
calculated as the height of the valley divided by the lower of t·he 
two adjacent peak heights) in all standards run in each analytical 
series. 

D. DDT and Endrin Breakdown 

Individual- DDT and endrin breakdowns were acceptable ( <20%) in 
all EVAL B standards run in each of the four series. 

E. Analytical Seauence 

The correct analytical sequence appears to have been followed 
for all standards and samples.in this data set. Results for no 
more than five samples analyzed between ongoing standard .injections 
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(EVAL B, IND A, or IND B) in any series were reported. However, in 
the absence of an analysis log showing all injections made, it is 
impossible to confirm whether or not more injections were made (but 
not reported here) between standards in cases where more than one 
hour is found between injections. For example, in the series 
beginning 10/18/93 on IU>009A, the last sample was injected 10/21 at 
10:29, but the next standard reported (the series-endip,g IND B) was 
not injected until 10/22 at 07:45 (almost 21 hours later). It 
would significantly iillprove the data package to include an analysis 
log that lists all injections on each instrument during the 
relevant series; those injections not pertaining to this SDG may 
be "x'd" out for confidentiality reasons, if needed. 

III. Blanks 

One method blank (sodium sulfate matrix) was extracted with 
this set of tissue samples. No target analytes were detected in 
the method blank. 

IV. Surrogate Recovery 

Advisory QC limits of 40-130% were applied to both surrogates 
(tetrachloro-m-xylene [TMX] and decachlorobiphenyl [DCB]) used .for 
these analyses.·· Percent recoveries (%Rs) were reported on a CLP
like Form II in the data package; for validation purposes (and 
because it was not specified in the data package or the SOP) it was 
assumed that the CFs from the EVAL B run at the start .of each 
series were used for calculation of the surrogate concentrations • 

The recoveries found on Form. II could not be reproduced 
exactly in all cases, but the differences were s~all enough ~o be 
accounted for by rounding variations. All %Rs were acceptable; 
where slight differences were found both the reported and 
validator-calculated recoveries were acceptable, so there was no 
adverse effect on the data. 

Both surrogates are found in the aroclor portion of each 
sample extract after silica gel fractionation. This leaves the 
pesticide fractions without a RT reference peak and without a 
direct measure of recovery from that run. Since the ongoing 
standards run throughout each series showed only minor variations 
in RTs for the surrogates and since recoveries of individual 
pesticides in bot_h the control sample and the MS/MSD pair were 
acceptable, it was detern,tined that this had no adverse effect on 
the quality of the reported data. 
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v. Laboratory Control Sample 

A ''control spike" was extracted with this set of samples, 
using "analyte-free" tuna fish as the matrix. Analyte recoveries 
were correctly calculated and accurately reported, however there is 
no docu_mentation of the "analyte-free '' nature of the starting 
matrix, therefore the results cannot be fully confirmed as 
reported. For tbe purposes of the validation, it was assumed that 
the control spike matrix was analyte-free, as indicated in the 
narrative. All recoveries were acceptable, though slightly high in 
some cases, ranging from 100-132%. 

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

Samp1e BS026-GF was run as an MS/MSD pair. Recoveries and 
relative percent differences (RPDs) between paired recoveries were 
correctly calculated and accurately reported. Analyte-specif ic 
recovery limits are specified in the laboratory SOP (Table 2) for 
all spiked analytes except alpha-chlordane and ganuna-chlordane; 
recoveries for approJtintately half of the spiked analytes in both 
the MS and the MSD were slightly high with respect to the specified 
limits. No action was taken on this basis; .the QC limits are 
advisory only, and the overall results were very good. 

Recoveries for all 19 spiked compound$ ranged from 71 to 136% 
in the MS and MSD; RPDs showed good precision, ranging from 0.0% 
to 14 .. 4%. 

Aroclor 1260 was ·identified in the original, MS, and MSD 
analyses of BS026-GF and showed excellent reproducibility with 
reported concentrations of 120, 107, and 102 !Jg/Kg, respectively. 

VII. Field Duplicate 

No field duplicate pair was identified in the data package. 

VIII. Target Compound List (TCL) Compound Identification 

Reported single-response target compounds were correctly 
identified .based on their detection within the established RT 
windows on both the DB-5 and DB-608 columns • 

Aroclor 1254 and/or Aroclor 1260 were reported in several 
samples; these are multi-response analytes and· are identified by 
their peak patterns.rather than by individual RTs. Identifications 
as reported are reasonable, and no qualifiers were applied. 
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However, the user should be aware that the pattern matches are far 
from exact in these samples: in most cases, one or more of the 
larger peaks visible in the standard ~re completely missing from 
the sample, and the relative heigbts of peaks that are present in. 
the sample are often inconsistent with the standard. This is not 
surprising, given the biological matrix being analyzed; the 
variations can probably be attributed to selective metabolism of 
the individual PCBs by the different species. In some cases, the 
low concentrations observed also contribute to the less-than
perf ect pattern matches. 

It is probably a safe conclusion that several PCBs are present 
in each. of the samples in which. an Aroclor was reported; the 
identity of the specific Aroclor(s) reported might be misleading, 
however, due to pattern distortions. GC/MS confirmation would be 
useful for confirming the presence of chlorinated components (i.e., 
the individual PCBs) where concentrations are sufficiently high for 
detection by this method. 

IX. Compound Quantitation and Reported Detection LU.its 

Target compound quanti tations and method detection limits 
(MDLs) were correctly calculated and accurately reported for all 
samples in this data package. Concentrations calculated from the 
confirmation column by the validator were very consistent with 
those obtained from the quantitation column for the reported 
single-response "nalytes; this lends further support to the 
validity of both the analyte identifications and the reported 
concentrations. 

For each of five samples (BS015-EW, BS016-EW, BSOl 7-GF, BS020-
EW, and BS023-GF) less than 20 grams of sample was extracted for 
analysis, resulting in effective dilution factors (DFs) of 1.05-
1.33. These DFs are recorded on the Data Summary Forms (DSFs) in 
Attachment A and were appropriately accounted for by the laboratory 
in the reported sample results. 

Low concentrations of. one or two single-response analytes were 
confirmed present in several of the samples, however, the values 
were below the MDLs in each case. Since the laboratory SOP makes 
no provision for reporting values below the MDLs, these results 
were not added to the reporting forms by the validator. 

The OSFs in Attachment A list individual sample analytes 
affected by the applied qualifications. All positive results are 
listed on these forms, whether or not the value or the qualifier 
was changed as a result of the validation. Where no result is 
listed, the compound was not detected and the MDL was not 
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qualified. Sample-specific detection limits may be found. on the 
laboratory,generated Form I for each scample (Attachment B), or may 
be calculated from the information on the Data Swmnary Forms as 
follows: .unadjusted MDL ( far .left colwnn) multiplied by the 
dilution factor. 

x. System Perfor1J1aDce 

The analytical systems appear to have been working well at the 
time of these analyses, based on the evaluation of the available 
raw data. 

XI. Documentation 

Chain-of-custody ( coc) records were present and accurately 
completed for all samples reported in this data package except that 
cooler temperature on .laboratory receipt was not recorded; it is 
noted on each COC that the samp.les were packed .in ice. No 
preservation criteria have been established for biological samples, 
and no qualifiers were applied on this basis; however, 
documentation of the cooler temperature on receipt would be useful 
for future reference. 

Internal laboratory COC records were provided for each sample, 
documenting the retrieval of each uwhole sample" from storage for 
preparation and return of the samples to storage, generally on the 
same day. No similar documentation is provided, however, for the 
extracts, and it is not clear how the extracts were stored prior to 
analysis. 

Pattern matching for the aroclor id.entif ications was difficult 
for some of the samples with the chromatograms provided. Since 
most of the aroclor concentrations detected were relatively low and 
since both surrogates are found in this fraction of tbe extract, 
the chromatograms are normalized to the much larger surrogate 
peaks, making aroclor peak patterns very hard to discern. While 
there are other means for evaluating them., it would be helpful to 
have chromatograms that allow closer comparisons to the reference 
standards. 

Copies of extraction logs and analysis run logs were not 
included in the data package, as required by tb.e project-specific 
Quality Assurance Project Plan (QAPP), page 29. · · 

Documentation of percent lipids determinations were not 
included in the data package. Since these values were used only to 
facilitate the GPC clean-ups (i.e., to avoid overloading the 
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colUDlns with lipids) , there is no direct effect on the reported 
sample results and confirmation of tbese values is not essential. 

XII. Overall Assessment 

Sample results for the pesticide/PCB compounds were determined 
to be valid as reported based on the validation effort. 

This validation report should be considered part of the data 
package for all future dist+ibutions of the pesticide/PCS data. 
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DATA SUMMARY FORM: PESTICIOES AND PCBS 
BIOTA SAMPLES 

(ug/Kg) 
Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993 

SDG# 1 T "tr P . N 92212 . n 1um ro1ect o·· . .. ---- --
Sample Number BS050-MS BSOSl-MS BS002-:EW BS004-0F BS006-0F BS010-FD BSOll-FD 

Lab ID 31000328 31000329 31000330 31000331 31000332 31000333 31000334 
Dilution Factor 1 1 1 1 1 1 l 

M_ll!_._,_ 
1.6 _ -~l!.~-::~HC _ 2.0 . ·- -·-
3.1 beta-BHC 
3.1 delta-BHC ' '' 

·-----
1.1 __ gamma-BHC (Lindane) 
3.1 Heptachlor -
3.2 Aldrin .. 

1.5 
··-

Heptachlor Epoxlde I 

2.6 Endosulfan I 
11 Dieldrin 

I-· 

2.6 4,4'-DDE 4.5 7.0 6.6 
-· 

6.7 Endrin : 
~-·--- -· 

2.8 Endosulf an II --
4.0 44'-DDD -· 12 Endosulfan Sulfate 
2.3 4,4'-DDT ·-
3;8 Methoxychlor : 

·--
2.1 Endrin ketone 
3.6 al~ha-Chlordane 7.0 10 
5.9 ~mma-Chlordane --· 

·10 Toxaphene ' 

16 Aroclor-1016 : 

20 Aroclor-1221 
20 Aroclor-1232 
12 Aroclor-1242 ' 

27 Aroclor-1248 
30 Aroclor-1254 140 67 68 
10 Aroclor-1260 230 140 88 39 : 

Hazleton SOP MP-HZBP-MA (7123193) 

BSOl2-FD 
31000335 

I 

----

•' 

,__. 

-

---

4.6 

----

: ,, 

54 ----

Page I of J 
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DATA SUMMARY FORM: PESTICIDES AND PCBS 

Site Name: York Oil Superfund Site 

SDG #: 1 
- ·::::.:.::~·~-~ -. ...:.-==.::=.=-..: - --· 

Sample Number BS0.14-SS 
Lab ID 31000336 

Dilution Factor 1 

,.MHl.!=c-;=:o:. -- .. 
. ~-~ 1 ' .. ~le~a-BHC 
3.1 bcta-BHC ---
3.1 delta-BHC ---- --
1.1 1---~~ma-BHC (Lindane) 
3.1 Heptachlor · -· 
3.2 Aldrin ··-
l.S Heptachlor EPOXide 

" 

2.6 ·. Endosulfan I --
11 Dieldrin 

' 
2.6 494'-DDE. 
6.7 Endrin 
2.8 Endosulf an II 
4.0 4,4'-DDD 
12 Endosulfan Sulfate --

2.3.i 4,4'-DDT 
3.8 Meth()X}Chlor --
2.1 Endrin ketone 
3.6 alpha-Chlordane 41 
.5.9 -·~m!Da-Chlordane 
10 -· Toxaphene 
16 Aroclor-1016 ,___ 
20 Aroclor-1221 
20 Aroclor-1232 
12· Aroclor-1242 
27 Aroclor-1248 
30 Aroclor-1254 -·-- ,.__ 
10 Aroclor-1260 1000 

Hazleton SOP MP-HZBP-MA (7n3/93) 

BIOTA SAMPlES 
(ug/Kg) 

BS015-EW BS016-EW BS017-0F 
31000337 31000338 31000339 

1.33 1.25 1.05 

; 

Sampling Dates: Sept 8-17, 1993 

Trillium Proiect No· 92212 .. 
BS018-0F 

I 
BS019-0'F BS020-EW 

31000340 31000341 31000342 
1 1 1.33 

I 

BS022-0F 
31000343 

1 

: --·- l.-·--

I 

' 

I 

!i i 

Page2of3 
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DATA SUMMARY FORM: PESTICIDES AND PCBS 
BIOTA SAMPIBS 

(ug/Kg) 
Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993' 

Trillium Project No· 92212 SDG #: 1 
_;,..,·.:. ---~::.;::.:==~- - -·- .. 

Sample Number BS023-0F BS024-RV BS02S-SS BS026-0F 
Lab JD 31000344 31000345 31000346 31000347 

Dilution Factor 1.33 l l l 

M•?L------- -- . --
!:.~. ----~~P-~~=!'!f__f __ 
3.t --~~~a-BHC 

,. 

i 

3.1 dclta-BHC ---- --- i 

l.l __ a~~ma-BHC (Undane\ 2.7 1.7 I·------
3.1 Heptachlor 

I-

3.2 Aldrin ·--- ,____ 
l.S Hcptachlor Eoodde -- ,__ 
2.6 Endosulfan I ----- ---------
1l Dieldrin 

., 
i 

2.6 __ 4,1"-DDE 7.7 --
6.7 Endrin 
2.8 Endosulf an II --·--

'· 4.0 ,___ 4,4"-DDD 
~--

12 _E~dosulfan Sulfate 
2.3 -~~~-oo:r 
J.8 __ M~!~oxychlor ._ __ 
2.1 Endrin ketone 

.. 
-----

3.6 alpha-Chlordane 10 
S.9 _ a!mma-Chlordane 
10 _'.f.ox~hene 
16 Aroclor-1016 --
20 Aroclor-1221 
20 Aroclor-1232 I 

12 Aroclor-1242 .._ __ 
r----

27 Aroclor-1248 
30 Aroclor-1254 ··-- --·-·--
10 Aroclor-1260 120 ---

Hazleton SOP MP-HZBP-MA (7/23193) 

-

--

--

Page 3 of 3 
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Laboratory Project Ro. 688.02 (SDG il) 
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ORGANIC ~YSIS DATA SHEET PESTicxt>E I PCB'S 
------~-------~---------------

Laboratory Hmtt: BES, Inc. 
Client: Blasland & Bouck 

York oil 

Laboratory 
Sample ilmnber 

31000328 

Client 
sample Humber 

Y2-BS050-KS 
Matri:x: Biological Tissue ---- - ----~----------------

Date Extracted/Prepared: 10/8/93 
GJ'C Cleanup: DS 
concentration: I.OW 
Lipids: 4.40 ' 

Dil. 1.0 1.0 

Pesticide Analj's PCB Analysis 
CAS Rwllber compound Results Results 

tlg/kg ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Epoxide 1.5 u 
959-98-8 Endosulfan I 2.6 u 

60-57-1 Dieldrin 11 u 
33213-65-9 Endosulf an II 2.a u 

7421-93-4 Endrin Aldehyde 5.0 u 
50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 Hethoxyc;hlor 3.8 11 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-chlordane 3.6 u 3.6 u 

72-55-9 4,4'-DDB 2.6 u 2.6 u 
72-20-8 Endrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndosulfan Sulfate 12 u 
53494-70-5 Endrin Ketone 2.1 u 

N.A. Aroclor 1016 16 t1 
N.A. Aroclor 1221 20 u 
H.A. Aroclor 1232 20 u 
H.A. Aroclor 1242 12 u 
N.A. Aroclor 1248 27 u 
N.A. Aroclor 1254 30 u 
N.A. Aroclor 1260 230 ug/kg 

8001-35-2 Toxaphena 10 u 

H.A. 111 Hot Avai-labla w • weight of s~le extracted (9) 
VDl • Volume of extract injected on megabore (ul) 
T • Volume of total extract (JDl) 

W:20.00 9 VDl: 2ul T: 10.0 ml 

FORK I 
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ORGANIC ANALYSIS DATA SBEZ'l' PESTICIDE / PCB'S --- ----~"!19.----------- - -- ----~.~-
Laboratory Rama: m:s, Inc. 
client: Blasland & Bouck 

York oil 

Laboratory. 
Sample Humber 

31000329 

client 
smi:aple Humber 

Y2-BS051-HS 
Hat:rix: Biological 'riBBue ~·-----------------·----

Date Extracted/Prepared: 10/8/93 
GPC cleanup: n:s 
concentration: LOW 
Lipids: 4.40 t 

Dil. 1.0 1.0 

Pesticide Analys PCB Analysis 
CAS Humber campoed Results Results 

ug/kg ug{kg 

58-89-9 Gamma-BBC (I.indane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin . 3.2 u 
1024-57-3 Bepta.chlor Epoxide 1.5 U 

959-98-8 Endosulfm:i I 2.6 u 
60-57-1 Dieldrin 11 u 

33213-65-9 Bndosulf an II 2.8 u 
7421-93-4 Endrin Aldehyde 5.0 u 

50-29-3 4,4'-DD'r 2.3 u 2.3 u 
72-43-5 Methoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-Chlordane 3.6 u 1.0 ug/kg 

72-55-9 4,4'•DDB 2.6 u 4.5 ug/kg 
12-20,_9 Bndrl;;n 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07•8 Bndosulf an su1f ate 12 u 
53494-70-5 Bndrin Ketone .2.1 u 

H.A. Aroclor 1016 16 u 
H.A. Aroclor 1221 20 u 
H.A. Aroclor 1232 20 u 
H.A. Aroclor 1242 12 u 
H.A. Aroclor 1248 27 u 
H.A. Aroc~or 1254 30 u 
H.A. Aroclor 1260 140 ug/kg 

8001-35-2 'roxaphene 10 u 

H.A. • Hot Available w • Weight o~ sample extracted (9) 
Vil • Volume of extract injected on megabore (ul) 
'r • vol~ of total extract (ml) 

w:20.oo g Vil: 2ul Ta 10.0 ml 

PORK I 

301843
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ORGANIC ANALYSIS DA'l'A SBEE'l' PES'l'ICIDE I PCB'S ---------------.-:--------- - -----
Laboratory Name: BES, Inc. 
Client: Blasland & Bouck 

York oil 

Laboratory 
s~le Number 

31000330 

Client 
Samp].e Nwnber 

Y2-BS002-EW 
Matrix: Biological 'riasua ---~---:--------------.-~-.-:~------

Date Extracted/Prepared: 10/8/93 
GPC Cleanup: YES 
concentration: LOW 
Lipids: 1.68 t 

Dil. 1.0 1.0 

Pesticide Analys PCB Analysis 
CAS Humber Compound Results Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlcr 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlcr Epoxide 1.5 u 

959-98-8 Endcsulf an I 2.6 u 
60 ... 57-1 Dieldrin· 11 u 

33213-65-9 Endcsulf an II 2.8 u 
7421-93-4 Endrin Aldehyde s.o u 

50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 xet,hc:ixychl.cr 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-Chlcrdaile 3.6 u 3.S u 

12-55-..9 4,4'-DDE 2.6 u 2.s u 
72-20-8 Endrin '· 7 u 72-54-8 4,4'-DDD 4.0 u 

1031-07-8 EndosUJ.fan sulfate 12 u 
53494-70-5 .Endrin Ketone 2.1 u 

N.A. Arcclor 1016 16 u 
H.A. Aroclcr U21 20 u 
R.A. Arcclcr 1232 20 u 
N.A. ~Oeler 1242 .12 u 
N.A. Aroclor 1248 27 u 
R.A. Arcclor 1254 30 u 
R.A. Aroclcr 1260 10 u 

8001-35-2 'l'cxaphana 10 u 

N.A. • Rot Available w • weight of sample extracted (9) 
vm • Volume of extract injected en megabcra (ul) 
T • volume of total extract (ml) 

W:20.00 g vm: 2ul T: 10.0 ml 

PORK I 

•. 
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ORGAH:i:C ANALYSIS DATA SDZT PESTICIDE / PCB'S -·------------------:-:------------
Laboratory Name: m:s, Inc. 
client: Blasland ' Bouck 

York oil 

Laboratory 
sample Humber 

31000331 

cl,i.e~t 
sample Bumba~ 

Y2 ... BS004-GF 
Matrix: aiological Tissue -----------~--~.-:-·----------~-

Date Extracted/Prepared: 10/B/93 
GPC cleanup: n:s 
concentration: LOW 
Lipids: 1.45 t 

Dil. 1.0 1.0 

Pesticide ~alys PCB Analysis 
CAS Humber Compound Results Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC CLilidane) l.i u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Ald;-in 3.2 u 
1024-57-3 Beptac~lor Epoxide 1.5 u 
959-98-8 Endosulf an I 2.6 u 

60-57-1 Dieldrin 11 u 
33213-65-9 Endosulf an I::C 2.8 u 

7421-93-4 Bndrin Aldehyde 5.0 u 
50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 Methoxychlor 3.8 u 

319-84-6 Alpha-BBC 2.0 ug/kg 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-chlordane 3.6 u 10 ug/kg 

72-55-9 4,4'-DDE 2.6 u 2.6 u 
72-20-8 Endrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031..-07-8 Endosulf an sulfate 12 u 
53494-70-5 En~in Ketone 2.1 u 

N.A. Aroclor 1016 16 u 
N.A. Aroclor 1221 20 u 
N.A. Aroclor 1232 20 u 
N.A. Aroclor 1242 12 u 
N.A. Aroclor 12 48 27 u 
B.A. Aroclor 1254 uo ug/kg 
N.A. Aroc:lor 1260 88 ug/kg 

8001-35-2 Toxaphene 10 u 

N.A. • Bot Available w • Weight of sample extracted (9') 
vm • Volume of extract injected on megabore (ul) 
T • Volume of total extract (ml) 

W:20.00 g V.: 2ul T: 10.0 ml 

FORM I 
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ORGANIC AHAI.YSIS DA'l'A SBD:'l' PESTICIDE / PCB'S 
-.--------------~---------------

Laboratory Name: BES, Inc. 
Client: Blasland & Bouck 

York Oil 

Laboratory 
sample NUmber 

31000332 

client 
sample Humber 

Y2-BS006-GP 
Matrix: Biological 'l'issue - -----~~~-------------------·----

Date Extracted/1repared: 10/8/93 
GPC Cleanups YES 
concentration: LOW 
Lipic;ls: 1.15 ' 

Dil. 1.0 1.0 

Pesticide Analys PCB Analysis 
CAS Nwaber CQillpound Results Rasul.ts 

ug/kg ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Bpoxide 1.5 u 

959-98-8 Endosulf an I 2.6 u 
60-57-1. Dielclrin 11 u 

33213-65-9 Bndosulf an II 2.8 u 
7421-93-4 Endrin Aldehyde 5.0 u 

50-29-3 41 4'-DD'l' 2.3 u 2.3 u 
72-43-S MethOxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC .a .1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane S.9 U 5.9 u 
5103-71-9 Alpha-Chlordane 3.6 u 3.6 u 

72-55-9 4,4'-DDB 2.6 u 2.6 u 
72-20-8 Bndrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Endosulf an sulfate 12 u 
53494-70-5 Bndrin Ketone 2.1 u 

N.A. Aroclor 1016 16 u 
N.A. Ai"Oclor 1221 20 u 
H.A. Aroclor 1232 20 u 
H.A. Aroclor 1242 12 u 
N.A. Aroclor 12'8 27 u 
If.A. Aroclor 1254 30 u 
N.A. Aroclor 1260 39 ug/kg 

8001-35-2 Toxaphene 10 u 

N.A. = Not Available w •Weight of sample extracted (g) 
V2D • Vo].ume of extract injected on megabore (ul) 
T • Volume of total extract (ml) 

w:20.oo g ,,., 2u1 T: 10.0 ml 

!'ORM I 
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ORGANIC !JtALYSIS DATA SBEJ!:'? PES'?ICI"DE I PCJl'S 
----.----------------~-~---·---

Laboratory Name: BES, Inc. 
Ciient: Blasland & Bouck 

York Oil 

Laboratory 
sample Number 

31000333 

Client 
Sample Number 

Y2-BS010-!'D 
Matrix: Biological '?issue ----------------~----- - -------
Date Extracted/Prepared: 10/8/93 

GPC Cleanup: YES 
concentration: LOW 
Lipids: 4.U ts 

Dil. 1.0 1.0 

Pesticide Analys PCJS Analysis 
CAS Number Compoun4 Results Results 

ug/kg ug/kg 

58-89-" Gamma-BBC (I.1ndane) l.l u 
76-44-:s Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Epoxide 1.5 u 

959-98-8 Endosulfan I 2.6 u 
60-57-1 Dieldrin 11 u 

33213-65-9 Endosulf an II 2.8 u 
7421-93-4 Endrin Aldehyde 5.0 u 

S0-29-3 4,4'-DD'? 2.3 u 2.3 u 
72-43-5 Mathoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-aBc 3.1 u 
319-86-8 Delt•-BBC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-Chlordane 3.6 u ~.6 u 

72-55-9 4,4'-DDE 2.6 u 7.0 ug/kg 
72-20-8 Endr~ 6.7 u 
72-54-8 4, 4 '-DDD 4.0 u 

1031-07-8 Endosulf an sulfate 12 u 
53494-70-S Endrin Ketone 2.1 u 

H.A. Aroclor 1016 16 u 
N.A. Aroclor 1221 20 u 
N.A. ArOclor 1232 20 u 
N.A. Aroclor 1242 12 u 
H.A. Aroclor 1248 27 u 
N.A. Aroclor 1254 67 ug/kg 
N.A. Aroclor 1260 10 u 

8001-35-2 Toxaphene 10 u 

N.A. = Not Available w •Weight of sample elrtracted (g) 
vm • Vol'IDllf! of extract injected on megabore (ul) 
or • Volume of total extract (ml) 

w:20.oo g vm: 2u1 or: lO.o ml 

FORM I 

301847
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ORGAN:IC ANALYS:IS l)A'rA SBEZ'r PES'r:IC:IJ>E / PCB' S 
--------- ------~----------·- -----

Laboratory Name: BES, :Inc. 
Client: Blaaland & Bouck 

York oil I 
L&boratory 

Sample !lumber 
31000334 

Client 
sample HWDber 

Y2-BS011-FD 
Matrix: Biological Tissue ---------------·~---~-----------------

Date Extracted/Prepared: 10/8/93 
GPC cleanup: u:s 
concentration: LOW 
Lipids: 4.47 t 

Dil. 1.0 1.0 

Pesticide ADalya PCB ADalyais 
CAS HWDber compound Results Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC (Llndane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Bept•chlor Bpoxide 1.5 u 

959-98-8 Bndoaulf an :t 2.6 u 
60-57-1 Pieldrin 11 u 

33213-65-9 Bndosulf an II 2.8 u 
7421-93-4 Bndrin Aldehyde 5.0 u 

50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 Methozychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-ch_lordane 5.9 u 5.9 u 
5103-71-9 Alpha-chlordane 3.6 u 3.6 u 

72-55-9 4,4'-DDE 2.6 u 6.6 ug/kg 
72-20-8 Endrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndoaulf an sulfate 12 u 
53494-70-5 Bndrin Ketone 2.1 u 

B.A. Aroclor 1016 16 u 
B.A. Aroclor 1221 20 u 
B.A. Aroclor 1232 20 u 
H.A. Aroclor 1242 12 u 
B.A. Aroclor 1248 27 u 
ll.A. Aroclor 1254 68 ug/kg 
H.A. Aroclor 1260 10 u 

8001-35-2 '°xaphene 10 u 

· H.A. = Rot Available w • weight of sample extracted (9) 
vm • Volume of extract injected on megabore (ul) 
T = Volqma of total extract (ml) 

w:20.oo g vm: 2ul T: 10.0 ml 

FORM· I 

301848
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ORGANIC AHAI.YSIS DA'?A SBEE'? PES'?IC%DE I PCB'S 
----------------~·-~~·--------------

Laboratory 'Name: BES, Inc. 
Client: Blasland & Bouck 

York Oil 

Laboratory 
sample in.unbar 

31000335 

Client 
Sample Humber 

Y2-BS012-l"D 
Matrix: Biological '?issue -------- - ---~.-:-----------------.--

Date Extracted/Prepared: 10/8/93 
GPC cleanup: n:s 
concentration: LOW 
t.ipida : 5. 43 ' 

Dil. 1.0 1.0 

Pesticide Analys PCB Analysis 
CAS Number cempound Results Results 

ug/kg ug/kg 
·-

sa-89-9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57•3 Beptachlor Epo~da 1.s u 

959-99 ... 9 Endosulf an I 2.6 u 
60-57-1 Dieldrin 11 u. 

33213-65-9 Endosulf an iI 2.8 u 
7421-93,..4 Bndrin Aldehyde 5.0 u 

S0-29-3 4,4'-DD'l' 2.3 u 2.3 u 
72-43-5 Methoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Del.ta-BBC 3.1 u 

5103-74-'2 Gamma-Chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-Chlordane 3.6 u 3.6 u 

72-55-9 4,4'-DDB 2.6 u 4.6 ugfkg 
72-20-8 Bndrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Endosulf an sulfate 12 u 
53494-70-5 Endrin Ketone 2.1 u 

H.A. Aroclor 1016 16 u 
H.A. Aroclor 1221 20 u 
H.A. Aroclor 1232 20 u 
H.A. Aroclor 1242 12 u 
H.A. Aroclor 1248 27 u 
N.A. Aroci.or 1254 54 ag/kg 
H.A. Aroclor 1260 10 u 

8001-35-2 '?oxaphene 10 u 

H.A. = Not Available w • Weight of sample extracted (9) 
V!ll • volmae of extract injected. on megabore (ul) 
'1' • Volume of total e~act (ml) 

w:20.oo g V!ll: 211-1 '1': lO.o ~ 

!'ORK I 

301849
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ORGANIC AN~YSIS QA1'A SBEE1' •ES1'ICIDE I PCB'S 
--------~~--:-:•------------~~------

Laboratory Bame: m:s, Inc. 
Client: Blasland & Bouck 

York oil 

Laboratory 
Sample Bwnber 

31000336 

Client 
sample Humber 

Y2-BS014-SS 
Matrix: Biological 1'issue -----------~~~--------------

Date zxtracted/Prepared: 10/8/93 
GPC Cleanup: YES 
concentration: LOW 
Lipids: 3.70 t 

Dil. l.O l.O 

Pesticide Analys PCB Analysis 
CAS Humber compound Results Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC ( I.i.ndane ) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Epoxide 1.5 u 

959-98-8 Endosulfan I 2.6 u 
60-57-1 Dieldrin 11 u 

33213-65-9 Endosulf an II 2.1 u 
7421-93-4 Endr~ Aldehyde 5.0 u 

50-29-3 .4,4'-DDT 2.3 u 2.1 u 
12-43 ... 5 .Methoxychlor 3 •. 8 u 

319-84-6 Alpha-JlBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-chlordane 5.9 u 5.9 u 
5103-71-9 Alp~a-Chlordane 3.6 u 41 ug/kg 

72-55-9 ·. 4, 4 '-DDJ: 2.6 u 2.6 u 
72-20-8 Endrin 6.7 u 
12-54-.9 4,4'-DDD 4.0 u 

1031-07-8 Enqosulf an SUlf ate 12 u 
53494-70-5 Endr-in KetQDe 2.1 u 

H.A. Aroclor 1016 16 u 
H.A. Aroclor 1221 20 u 
B.A. Aroclor 1232 20 u 
B.A. Aroclor 1242 12 u 
H.A. Aroclor 1248 27 u 
H.A. Aroclor 1254 30 u 
.B.A. Aroclor 1260 1000 ug/kg 

8001-35-2 1'oxaphene 10 u 

H.A. = Hot Available w • Weight of sample extracted (9) 
Vil • Volume of extract injected on magabo,re (121) 
T • volume of total extract (ml) 

w:20.oo g v2n: 2u1 T: 10.0 ml 

!'ORM I 

301850
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ORGANIC ANALYSIS DA'l'A SBEE'l' PES'l'ICIDB / PCB'S -------- - -----.-.----------------
Laboratory Name: BES, xnc. 
Client: Blaaland & Bouck 

York oil 

I.a):)oratory 
sample Number 

31000337 

Client 
sample NWllber 

Y2•BS01S-EW 
Matri.x: Biological 'l'iaaue ------------------------------------

Date Extracted/Prepared: 10/8/93 
GPC cleanup: n:s 
concentration: I.OW 
Lipids: 1.29 ' 

Dil. 1.0 1.0 

Pesticide Analys PCB Analysis 
~ Number compound Results Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC (~indane) 1.5 u 
76-44-8 Beptachlor 4.1 u 

309-00-2 Aldrin 4.3 u 
1024-57-3 Beptachlor Zpoxide 2.0 u 

959-98-8 Bndosulf an .I 3.5 u 
60-57-1 Dialdrin 15 u 

33213-65-9 Bnclosulfan Il: 3.7 u 
7421-93-4. BJ:Ldrin Aldehyde 6.7 u 

50-29-3 4,4i-DD'l' 3.1 u 3.1 u 
72-43-5 Metho.xychlor 5.1 u 

319-84-6 Alpl)a-BBC 2.1 u 
319-85-7 Beta-BBC 4.1 u 
319-86-8 Delta-BBC 4.1 u 

5103-74-2 Gamma-Chlordane 7.9 u 7.9 u 
5103-71-9 Alpha-Chlordane 4.8 u 4.8 u 

72-55-9 4,4'-DD~ 3.5 u 3.5 u 
72-20-8 Bndrin 8.9 u 
72-54-8 4,4'-DDD 5.3 u 

1031-07-8 Bndosulf an sulfate 16 u 
53494-.70-5 Bndrin Ketone 2.8 u 

N.A. Aroclor 1016 21 u 
N.A. Aroc:lor 1221 27 u 
N.A. Aroclor 1232 27 u 
N.A. Aroclor 1242 16 u 
N.A. Aroc:lor 1248 36 u 
N.A. Aroclor 1254 40 u 
H.A. Aroclor 1260 13 u 

8001-35-2 'l'oxaphene 13 u 

H.A. • Not Available W • Weight of sample extracted (CJ) • 
VIL • Volume of extract injected on megabora (ul) 
'1' • volume of total extract (ml) 

W:lS.00 g ft: 2ul '1': 10.0 ml 

~I 

301851
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ORGANIC ANALYSIS DATA SBEZ'? PESTICIDE / PCB'S ---- - .. -------:------~---~--
Laboratory Name: BES, Inc. 
client: Blasland & Bouck 

York Oil 

Laboratory 
S•le Number 

31000338 

client 
Sample Number 

Y2-BS016-EW 
Matrix: Biological Tissue --~~----·------~-.--------

Date Extracted/Prepared: 10/8/93 
GPC cle&.l)up: ns 
concentrat.ion: LOW 
Lipids: 1. 45 t 

Dil. 1.0 l.o 

Pesticide ADalys PCB Analysis 
CAS Number Compound Results Results 

ug/kg ug/kg 
- . 

58-89-9 Gamma-BBC (Lindane) l'.4 u 
76-44-8 Beptachlor 3.9 u 

309-00-2 Aldrin 4.0 u 
1024-57-3 B~ptachlor Bpoxide 1.9 u 

959-98-8 Endoaulf an :t 3.3 u 
60-57-1 Dieldrin 14 u 

33213-65-9 Bndoaulfan :t:t 3.5 u 
7421-93-4 Bndrin Aldehyde 6.3 u 

50-29-3 4,4'-DDT 2.9 u 2.9 u 
72-43-5 Methoxychlor 4.8 u 

319-84-6 Alpha-BBC 2.0 u 
319-85-7 Beta-BBC 3.9 u 
319-86-8 Delta-BBC 3.9 u 

5103-74-2 GUllll4-Chlordane 7.4 u 7.4 u 
5103-71-9 Alpha-chlordane 4.5 u 4.5 u 

72-55-9 4,4'-DDB 3.3 u 3 •. 3 u 
72-20-8 Bndrin 8.4 u 
72-54-8 41 4'-DDD s.o u 

1031-07-B Endosulfan Sulfate 15 u 
53494-70-5 Bndrin Ketone 2.6 u 

ll.A. Aroclor 1016 20 u 
ll.A. Aroclor 1221 as u 
N.A. Aroclor 1232 25 u 
N.A. Aroclor 1242 15 u 
•··A· Aroclor 1248 34 u 
ll.A. Aroclor 1254 38 u 
ll.A. Aroclor 1260 13 u 

8001-35-2 To~phene 13 u 

N.A. = Hot Available w • Waight of sample extracted (g) 
'Im • Volwaa of extract injected on megabo;-e (ul) 
T • Volume of total extract (ml) 

w:1s.02 g vm: 2u1 T: 10.0 ml 

!'OM I 

301852
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ORGANIC ANALYSIS D~ SBEE'l' PESTICIDE / PCB'S --------------- - ---~---·-------
Laboratory Name: BES, Inc. 
Clie_Jit: Blasl.and & Bouck 

York oil 

Laboratory 
sample NUmber 

31000339 

client 
sample Humber 

Y2-BS017-G!' 
Matrix: Biological Tiaaue -------.-----------~--~----

Date zxtractediPrepared: 10/8/93 
GPC cleanup: n:s 
Concentration: LOW 
Lipids: 1.94 t 

Dil. l.O 1.0 

Pesticide Analys PCB Analysis 
CAS Numtler Compound Results Results 

ug/kg Ufl/kg 

58-89-9 Gamma-BBC (Lindane) 1.2 u 
76-44-8 Beptachlor 3.3 u 

309-00-2 Aldrin 3.4 u 
1024-57-3 Beptachlor Bpoxide 1.6 u 

959-98-8 E:adosulfan I 2.7 u 
60-57-1 Dieldri:a 12 u 

33213-65-9 Endosulf an II 2.9 u 
7421-93-4 Bndrin Aldehy4e 5.3 u 

50-29-3 4,4'-DDT 2.4 u 2.4 u 
72-43-5 Methoxychlor 4.0 u 

319-84-6 Alpha-BBC 1.7 u 
319-85-7 Beta-BBC 3.3 u 
319-86-8 Delta-BBC 3.3 u 

5103-74-2 Gamma-chlordane 6.2 u 6.2 u 
5103-71-9 Alpha-chlordane 3.8 u 3.8 u 

72-55-9 4,4'-DDE 2.7 u 2.7 u 
72-20-8 Endrin 1.0 u 
72-54-8 4,4'-DDD 4.2 u 

1031-07•8 Bndoaulf an sulfate 13 u 
53494-70-5 Bndrin Ketone 2.2 u 

N.A. Aroclor 1016 17 u 
N.A. Aroclor 1221 21 u 
R.A. Aroclor 1232 21 u 
N.A. Aroclor 1242 13 u 
N.A. Aroclor 1248 28 u 
N.A. Aroclor 1254 32 u 
N.A. Aroclor 1260 11 u 

8001-35-2 Toxaphene 11 u 

N.A ... Hot Available W • Wei9ht of sample extracted (g) 
vm • Volume of extract injected on •gabore (ul) 
T • Volume of total extract (ml) 

w:u.oo i vm: 2ul T: 10.0 ml 

PORK I 

•. 
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ORGANIC ANALYSIS DA'l'A SBEE'l' PES'l'ICIDE I PCB'S 
---------~.-----------:-:--• 

t.aboratory Nal!le: m:s, Inc. 
Client: Blasland & Bouck 

York oil 

t.aboratory Client J .. 
sample Number Sample Number 

31000340 Y2-BS018 •ht= 
---------------------- ,,\111\u Matrix: Biological 'l'issue 

Date EXtracted/Prepared: 10/8/93 
GPC Cleanup: YES 
COJJ,centration: I.OW 
Lipids: 3.48 t 

Dil. 1.0 1.0 

Pesticide Analys PCB Analysis 
CAS Number compound Results Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC (t.indane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrtn 3.2 u 
1024-57-3 Beptachlor Epoxide 1.s u 

959-98-8 Endc::isulfan I 2.6 u 
60-57-1 Dieldrin 11 u 

33213-65-9 Endosulf an II 2.8 u 
7421-93-4 Bndrin Al~ehyde s.o u 

50-29-3 4,4'-DD'l! 2.3 u 2.3 u 
72-43-5 Methc:ixychlor 3.8 u 

319-84-6 Alpha-Bae 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
5103-71-9 Alpha~hlordane 3.6 u 3.6 u 

72-55-9 4,4'-DDE 2.6 u 2.6 u 
72-20-8 Endrin 6.7 u 
72-54-8 41 4'-DDD 4.0 u 

1031-07-8 Bndosulf an Sulfate 12 u 
53494-70-5 Endrin Ketone 2.1 u 

N.A. Arcclor 1016 16 u 
N.A. Aroclor 1221 20 u 
N.A. Aroclor 1232 20 u 
N.A. Aroclor 1242 12 u 
N.A. Aroclor 12 48 27 u 
H.A. Aroclor 1254 30 \J 
H.A. Aroclor 1260 10 u 

8001-35-2 Toxaphene 10 u 

H.A. • Hot .-.vailable w •Weight of sample extracted (CJ) 
~ • volume of extract injected on megabore (ul) 
T • Volume of total extract (ml) 

w:20.oo g vnu 2ul T: 10.0 ml 

PORK I 

301854
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ORGANIC ANALYSIS ~~A SBEZT 
-------------------------~---~ 

Laboratory Name: BES, Inc. 
client: Blasland & Bouck 

York oil 

Laboratory 
sample Nwnber 

31000341 

Client 
Sample Humber 
Y2•BS019~ 

Matrix: Biol09ical Tissue 
__ _. _______________ ~~-----------

Date Extracted/Prepa.red: 10/8/93 
GPC Cleanup: YES 
concentration: LOW 
Lipids: 1.97 t 

Dil. 1.0 1.0 

Pesticide Azialys PCB Analysis 
CAS Humber compound Results Results 

us/kg ug/kg 

58-89-9 Gamma-BBC (LindmJ,e) 1.1 u 
76-44-8 1".eptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Epoxide 1.5 u 

959-99-.9 Endosulfan I 2.6 u 
60-57-1 Dieldrin 11 u 

33213-65-9 Endosulfan II 2.a u 
7421-93-4 EJ:ldrin Aldehyde s.o u 

50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 Methoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
51.03-71-9 Alpha-chlordane 3.6 u 3.6 u 

72-55-9 4,4'-DDB 2.6 u 2.6 u 
72-20-8 Endrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Endosulf an SUlfate 12 u 
53494-70-5 Endrin Ketone 2.1 u 

H.A. Aroclor 1016 16 u 
N.A. Atoclor 1221 20 u 
N.A. Aroclor 1232 20 u 
H.A. Aroclor 1242 12 u 
H.A. Aroclor 1248 27 u 
H.A. Arocior 1254 30 u 
N.A. Aroclor 1260 10 u 

8001-35-2 ~xaphene 10 u 

H.A. = Hot Available w • Weight of l)lample extracted (g) 
vm • Volume of extract injected on megabore (ul) 
T • Volume of total extr~ct (ml) 

w:20.oo g vm: 2ul T: lO.o ml 

FORM I 

301855
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ORANIC ANALYSIS DA'l'A SllEt'l' PESTICIDE / PCB'S 
--~---~:----------------.---------

Laboratory NaJIU!: BES, Inc. 
Client: Blasland & Bouck 

York Oil 

Laboratory 
sample Number 

31000342 

client 
Sample Number 

Y2-BS020-EW 
Matrix: Biological Tissue ------------~----------------

Date Extracted/Prepared: 10/8/93 
GPC cleanup: n:s 
concentration: LOW 
Lipids: 1.64 ' 

Dil. 1.0 1.0 

Pesticide Azialys PCB Analysis 
CAS Number compound Results aeaults 

ug/kq uq/kq 
·-· 

59-99 ... 9 Gamma-BBC (Lindane) 1.5 u 
76-44-8 Beptachlor 4.1 u 

309-00-2 Al.drin 4.3 u 
1024 .... 57-3 Beptachlor Bpoxide 2.0 u 
959-98-8 Bndosulfan I 3.5 u 

60-57-1 Dieldrin 15 u 
33213-65-9 Bndosulf an II 3.7 u 

7421-93-4 Bndrin Aldehyde fj. 7 u 
50-29-3 4,4'-DDT 3.1 u 3.1 u 
72-43-5 J1ethc:1xychlor 5.1 u 

319.,..94,..fj Alph•-BBC 2.1 u 
319-85-7 Beta-BBC 4.1 u 
319-86-8 Delta-BBC 4.1 u 

5103-74-2 Gamma-Chlordane 7.9 u 7.9 u 
5·103-71-9 Alpha-chiordane 4.8 u 4.8 u 

72-55-9 4,4'-DDB 3.5 u 3.5 u 
72-20-8 Eildrin 8.9 u 
72-54-8 4,4'-DDD 5.3 u 

1031-07-8 Endosulf an Sulfate 16 u 
53494-70-5 Endrin Ketone 2.8 u 

·N·A· Aroclor 1016 21 u 
N.A. Aroclor 1221 27 u 
N.A. ArOClor 1232 27 u 
N.A. Aroclor 1242 lfi u 
N.A. Aroclor 1248 36 u 
N.A. Aroclor 1254 40 u 
N.A. Aroclor 1260 13 u 

8001-35-2 'l'oxaphene 13 u 

N.A. = Not Available w • Weiqht of sample extracted (g) 
vm • Volume of extract injected on mega.bore (ul) 
'1' • Volume of total extract (ml) 

w:1s.oo g vm: 2u1 '1': 10.0 ml 

FORM I 

301856
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ORGAN:J;C AN~YSIS DATA SBEE:T PESTICIDE / PCB'S 
---~--~---~--:-:•--- ---- ----~---:-.--

Laboratory Name: BES, Inc. 
Client: Blasland ' Bouck 

York oil 

Labc;>ratory 
Sample Humber 

31000343 

Client 
Sample Number 

Y2-BS022-G1' 
Matrix: Biological Tissue ---~--~""!'--------------------------

GPC Cleanup: YES 
Date EXtracted/Prepared: 10/8/93 Concentration: LOW 

Lipids: 1.76 ' 

Dil. 1.0 1.0 

Pesticide Anal.ya PCB AnalyJiS 
CAS Number CODl)?o\Uld Results Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309•00-2 Aldrin 3.2 u 
1024-57-3 Beptac.hlor Epoxide 1.5 u 
959-98-8 Endosulf an I 2.6 u 

60-57-1 Dieldrin 11 u 
33213-65-9 Endosul.f an II 2.8 u 

7421-93-4 Endrin Aldehyde 5.0 u 
50-29-3 4., 4 '-DD'? 2.3 u 2.3 u 
72-43-5 Methoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 I>elta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-chlordane 3.6 u 3.6 u 

72-55-9 4,4'-DDE 2.6 u 2.6 u 
72-20-8 Endrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Endosulfan sulfate 12 u 
53494-70-5 Bndrin Ketone 2.1 u 

H.A. Aroclor 1016 16 u 
H.A. Aroclor 1221 20 u 
N.A. Aroclor 1232 20 u 
N.A. Aroclor 1242 12 u 
N.A. Aroclor 1248 27 u' 
N.A. Aroclor 1254 30 u 
N.A. Aroclor 1260 10 u 

8001-l5-2 '?oxaphene 10 u 

N.A. • Hot Available w •Weight of sample extracted (g) 
V2ll • Volume of extract injected on megabore (ul) 
T • Volume of total extract (ml) 

W:20.0l g V21l: 2ul T: 10.0 ml 

!'ORI.I I 

301857
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ORGAliIC ANALYSIS DATA SBEJ:'l' PESTICIDE / PCB'S 
---~--._:--------------ml!''!'9i. __________ _ 

Laboratory Name: BES, Inc. 
client: Blasland & Bouck 

York oil 

I;aboratory 
Sample HWllber 

31000344 

Cli•nt 
Sample HWllber 

Y2-BS023-G7 
Matrix: Biological Tissue ------------~-----------------~---.-

Data EXtracted/Prepared: 10/8/93 
GPC Cleanup: YES 
c~centration: LOW 
Lipids: 2.52 ' 

Pil. 1.0 1.0 

Pesticide Analys PC:B Analysis 
CAs Humbel;' compound Results Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC ( LiAdane) 1.5 u 
76-44-B Beptachlor 4.1 u 

309-00 ... 2 Aldrin 4.3 u 
1024-57-3 Beptachlor EpoXide 2.0 u 
959-98-8 Eildosulfan I 3.5 u 

60-57-1 Dialdcrin 15 u 
33213-65-9 Endosu].f an II 3.7 u 

7421-93-4 Endrin Aldehyde 6.7 u 
50•29-3 4,4'-DD'l' 3.1 u 3.1 u 
72 .... 43-5 Metholtychlor 5.1 u 

319-84-6 Alpha-BBC: ~-1 u 
319-85-7 Beta-BBC 4.1 u 
319-86-8 Delta-BBC: 4.1 u 

5103-74-2 Gamma-chlordane 7.9 u 7.9 u 
5103-71-9 Alpha-chlordane 4.8 u 4.8 u 

72-55-9 4,4'-DDE ~.s u 3.5 u 
72-20-8 Endrin 8.9 u 
72-54-8 4,4'-DDD 5.3 u 

1031-07-8 Endosulf an Su].f ate 16 u 
53494-70-5 Endrin Ketone 2.8 u 

H.A. Aroclor 1016 21 u 
N.A. Aroclor 1221 27 u 
N.A. Aroclor 1232 27 u 
N.A. Aroclor 1242 16 u 
H.A. Aroclor 1248 36 u 
N.A. Aroclor 1254 40 u 
N.A. Aroclor 1260 13 u 

8001-35-2 'l'oxaphene 13 u 

H.A. • Not Available w • Weight of sample extracted (g) 
vm • Volume of e~act injected on megabora (Ul) 
'1' • Volu.me of total e~act (ml) 

w:1s.02 g vm: 2ul T: 10.0 ml 

!'ORM I 
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ORGANIC ANALYSIS DATA SSE!:T PESTICIDE / PCB'S 
---:--------~.-------------

I.aboratory Name: BES, Inc. 
client: Blasland & Bouck I 

_ I.aboratory_ 
sample Humber 

31000345 ' 

client 
Sample Humber 

Y2-BS024•R.V ' York oil 
Matrix: Biological Tiaeue -----------·------------.---.~--------

\ 
GPC: Cleanup: YES 

Date Extracted/Prepared: 10/8/93 concentration: I.OW 
I.ipida : 3 • 82 ' 

Dil. 1.0 1.0 

Pesticide Analya PCB Analysis 
CAS NUmber compound Results Results 

ug/kg ug/kg 

58-89-9 Gamma•BBC: (Lindane) 2.7 ug/kg 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor EpoXide 1.5 u 

959-98•8 Endosulfan I 2.6 u 
60-57-1 Dieldrin 11 u 

33213-65-9 Endoaulfan II 2.8 u 
7421-93-4 Endrin Aldehyde s.o u 

50-29-3 4,4'-DD'l' 2.3 u 2.3 u 
72-43-5 Hethoxychlor 3.8 u 

319-84-6 Alpha-BBC: 1.15 u 
319-85-7 Beta-BBC: 3.1 u 
319-86-8 Delta-BBC: 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-chlordane 3.6 '11 3.15 u 

72-55-9 4,4'-DDE 2.6 u 2.15 u 
72-20-8 Endrin 6.7 u 
72-54-8 4,4'-DDP 4.0 u 

1031-07-8 Endosulfan sulfate 12 u 
53494 ... 70-5 Ez:i.drin Ketone 2.1 u 

?f .A. Aroclor 1016 16 u 
H.A. Aroclor 1221 20 u 
N.A. Aroclor ~232 20 u 
H.A. Aroclor 1242 12 u 
H.~. Aroclor 1248 27 u 
N.A. Aroclor 1254 30 u 
N.A. Aroclor 12150 10 '11 

8001-35-2 'l'O:xaphene 10 u 

ii.A. • Hot Available w • weight of sample extracted (9') 
·VJn • Volume of ~act injected on megabore (ul) 
T 1111 Volwne of total e~act ·(ml) 

W:20.0l g VDU 2ul T: 10.0 ml 

FORM I 

301859
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ORGANIC A!tAI.YSIS DAU SHEET PZSTICil)B / PCB'S 

Laboratory Name: BES, Inc. 
client: Blasland & Bouck 

York Oil 

La1'oratory 
sample NUml:>er 

31000346 II client 
sample Number 

. Y2-BS025-SS 
Matrix: Bioloqical Tissue ----- - -- --=:--~-~--.....------

Date Extracted/Prepared: 10/8/93 
GPC Cleanup: RS 
concentr•tion: LOW 
Li.pids: 3.54 ' 

Dil. 1.0 1.0 

Pesticide Analys PCB Analysis 
~ Humber c:cmpound -.sults Results 

uq/ktJ uq/kg 

58-89-9 Gamma-BBC (Lindana) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Zpoxide 1.5 u 

959-98-8 Bndosulf an I 2.s u 
S0-57-1 Dieldrin 11 u 

33213-65-9 zndosulfan II 2.8 u 
7421-93-4 Endrin Aldehyde 5.0 u 

50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 Mathoxychlor 3.8 u 

319-84-S Alpha-BBC l.S u 
319-85•7 Beta-BBC 3.1 u 
319-86-8 Delta-,BC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u 5.9 u 
5103~71-9 ·Alph.a-chlordane 3.6 u 3.S u 

72-55-9 4,4°-DDE 2.6 u 7.7 ug/kg 
72-20-8 Endrin s.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 !:ndosulfan Sulfate 12 u 
53494-70-5 :Bndrin Ketone 2.1 u 

R.A. Aroclor 1016 1' u 
R.A. Aroelor 1221 20 u 
R.A. Aroclor 1232 20 u 
N.A. Aroclor 1242 12 \l 
N.A. Aroelor 1248 27 u 
N.A. Aroclor 1254 30 u 
N.A. .ArOC:lor 12150 10 u 

8001-35-2 Toxaph•ne lQ u 

N.A. • Rot Available w • Weight of sample extracted (g) 
Via • Volume of extract injected on megaboJ:'e (ul) 
T • vo1Wll8 of total extract <IPl> 

w:20.oo 9 vm: 2u1 T: 10.0 ml 

FORM I 
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ORGANIC ANALYSIS DATA SHEZT PES'rICIDE I PCB'S 
-----·-~-:----·---------

Laboratc-f Name: BES, Inc. 
cl~ent: slasland & Bouck 

York oil 

Laboratory 
sample Humber 

31000347 

client 
sample Hmllber 

Y2-BS026-GF 
Matrix: Bioloqical '?issue ----~----------~----------------

Date Extracted/Prepared: 10/8/93 
GPC cleanup: n:s 
concentration: I.OW 
Lipids: 1.76 ' 

Dil. 1.0 1.0 

Pesticide Anal.ya PCB Anal.ysis 
CAS 'NWllber Compoq.nd Results ltesults 

ug/kg ug/kg 

58-89-9 Gamma-BBC (I.inclane) 1.7 uq/kg 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlcr Epoxide 1.s u 

959-98-8 Bndosulf an I 2.6 u 
60-51 ... 1 Dieldrin 11 u 

33213-65-9 Bndosulf an i::c 2.8 u 
7421-93-4 Endrin Aldehyde 5.0 u 

50-29-3 4,4'-DD'l' 2.3 u 2.3 u 
72-43-5 Hethoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-chlcrclane 5.9 u 5.9 u. 
. 5103-71-9 Alpha-Chlorclane 3.6 u 10 ug/kg 

72-55-9 4,4'-DDB 2.6 u 2.6 u 
72-20-8 Bndrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndosulf an sulfate 12 u 
53494-70-5 Bndrin Ketone 2~1 u 

N.A. Aroclor 1016 16 u 
H.A. Aroclor 1221 20 u 
N.A. Aroclor 1232 20 u 
N.A. Aroclor 1242 12 u 
it.A. Aroclor 1248 27 u 
N.A. Aroclor 1254 30 u 
N.A. Aroclor 1260 120 ug/kg 

8001-35-2 '?oxaphene 10 u 

H.A. = Bot Available w • Waight of sample extracted (CJ) 
Vin • Volume of extract injected on megabore {Ul) 
'r • Volume of to~l extract (ml) 

w:20.oo g Vin: 2u1 T: 10.0 ml 

FORM I 

301861
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DATA VALIDATION 

FOR 

YORK OIL SUPERFUHD SITE 
MOIRA, HEW YORK 

ORGANIC ANALYSIS DATA 
Pesticides/PCBs in Biological Tissues 

Laboratory Project Ho. 688.02 
SDG #2 

Chemical Analysis Performed by: 

Hazleton Environmental Services, Inc. 
Madison, Wisconsin 

FOR 

Blasla.nd & Bouck Engineers, P.C. 

BY 

~rillium, Inc. 
7A Grace's Drive 

Coatesville, Pennsylvania 19320 
(215) 383-7233 

November 17, 1993 
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EXECUTIVE SUMMARY 

Validation of the GC organics analysis data (pesticide~/PCBs) 
prepared by Hazleton Environmental Services for 19 biota samples 
frolll the York Oil Superfund site in Moira, New York, has been 
completed. The EPA Region II Standard Operating Procedure (SOP) 
HW-6 (Rev 8), "Evaluation of Organics Data for the CLP," ( 1/92) was 
used as the basis for the validation; evaluations were modified as 
necessary to incorporate the specifications of the referenced 
laboratory SOP used for analysis. The data were reported by the 
laboratory under Project No. 688.02 (sample delivery group [SDG] 
#2), which includes the following samples: 

* 

Y2-BS052-RW* 
Y2-BS048-EW 
Y2-BS034-WS 
Y2-BS037-FD 
Y2-BS040-EW 
Y2-BS044-WS 
Y2-BS047-EW 

Y2-BS053-MS* 
Y2-BS032-RV 
Y2-BS035-WS 
Y2-BS038~FD 
Y2-BS042-EW 
Y2-BS045-WS 

Y2-BS027-EW 
Y2-BS033-SS 
Y2-BS036--WS 
Y2-BS039-FD 
Y2-BS043-GF 
Y2-BS046-WS 

these are composites of individual samples received with different ID numbers 

The "Y2" portion of the sample identifications (IDs) was left 
off the Data Summary form entries (Attachment A) due to space 
limitations and throughout this report for the sa:ke of .brevity. 

Based on the validation effort, the sample results were 
determined to be valid as reported. · 

This validation report should be considered part of the data 
package for all future distributions of the pesticide/PCB data. 
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Analyses were performed according to Hazleton Environmental 
Services SOP MP-HZBP-MA (7/23/93), which references both the USEPA 
Contract Laboratory Program (CLP) Statement of Work OLMOl. 8 and EPA 
SW-846 (9/86) Methods 3540, 3630, and 8080. Results of sample 
analyses are reported by the laboratory without qualifications. 

The data validation process is intended to evaluate the data 
on a technical basis rather than a contract compliance basis for 
chemical analyses conducted under the CLP. An initial assumption 
is that the data package is presented in accordance with CLP (or, 
in this case, "CLP-like") requirements. It is also assumed that 
the data package represents the best efforts of the laboratory and 
bas already been subjected to adequate and sufficient quality 
review prior to submission fqr validation. 

During the validation process, laboratory-reported data are 
verified against all available supporting documentation. Based on 
this evaluation, qualifier codes may be added by the data 
validator. Final validated results are, therefore, either 
qualified or unqualified. Unqualified results mean that the 
reported values may be used wi tbout reservation. Validator
qualif ied results are annotated with the following codes in 
accordance with the National Functional Gu,idelines: 

U - The analyte was analyzed for; but was not detected above 
the reported sample quantitation limit. 

J - The analyte was positively identified; the associated 
numerical value is the appro~imate concentration of the 
analyte in the sample. 

N - The analysis indic~tes the presence of an analyte for 
which there is presumptive evidence to make a "tentative 
identification." 

NJ - The analysis indicates the presence of an analyte that 
has been "tentatively iQ.entified" and the associated 
numerical value represents its appro~imate concentration. 

UJ - The analyte was not detected above the reported sample 
quantitation limit. However, the reported quantitation 
limit is approximate and may or may· not represent the 
actu~l limit of quantitation necessary to accurately and 
precisely measure the analyte in the sample. 
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R - The sample J:esults are rejected due to serious 
def,iciencies in the ability to analyze t.he sample and 
meet quality eontrol criteria. Tbe presence or absence 
of the analyte cannot be veJ:ified. 

These codes are J:ecorded on the Data Summacy Forms contained 
in Attachment A ctnd the Organic Analysis Data Sheets (Form I) in 
Attachment B of this validation repQrt to indicate qualifications 
placed on the data as a result of the review. 

J;>etails of the validation findings and conclusions for the 
pesticide/PCB data, are provided in the following sections of this 
report: 

I. Holding Times 

II. Calibration and Instrument Performance 

A. LineaJ:ity Check 

B. Retention Time Windows 

C. Initial and Continuing Ca.libration Standards 

D. DDT and Endrin Breakdown 

E. Analytical Sequence 

J:II. Blanks 

IV. Surrogate Recovery 

V. Laboratory Control Sample 

VI. Matrix Spike/Ma~rix Spike Duplicate (MS/MSD) 

VII. Field Duplicate 

VIII. compound Identification 

IX. Compound Quantitation and Reported Detection Limits 

x. System Performance 

XI. Documentation 

XII. Overall Ass;essment 
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I. Bolding ~imes 

The samples were collected between September 8 and 17, 1993. 
Extractions were performed on October 11, 1993 and all extracts 
were analyzed between October 25 and 28, 1993. Chain of custody 
(CCC) records indicate that the samples were shipped to the 
laboratory on ice; the data package narrative and internal CCC 
records document that the samples were frozen prior to preparcttion 
for analysis. · 

No holding time has been established for analysis of 
pesticides/PCBs in biological tissues, however the samples were 
carefully handled and well-documented from collection through 
preparation. There is, there£ ore, no reason for concern with 
respect to data quality on this basis. Appropriate storage of the 
sample extracts is not as well-documented;· for the purposes of the 
validation it was assumed that the extracts were held in 
refrigerated storage prior to all analyses. 

II. Calibration and Instrument Performance 

Primary (quantitation) analyses were conducted in a single 
series beginning on 10/25/93; confirmation analyses were also 
performed in a single series beginning on 10/25/93. The samples 
were analyzed on a GC system identified as '"HP009A" using column 
DB-S fo~ quantitation and on a system identified as "HP009B" using 
column DB-608 for confirmation. 

Documentation of all applicable calibration and performance. 
standards was provided in the data package. 

A. Linearity Check 

Linearity checks were performed at the beginning of each 
series using three concentration levels of an Evaluation Mixture 
(EVAL A, B, C) containing aldrin, endrin, and 4,4'-DDT in addition 
to the -two sur.rogate compounds. Percent relative standard 
deviations (%RSDs) wer.e less than the mC1.Ximum acceptable limit of 
15% specified by the SOP for all analytes in both series. 

B. Retention Time CRT> Windows 

RT windows were established as the RT of each analyte in the 
initial runs of Individual A (IND A) and Individual B · (IND B) 
standards in each series ± an absolute time. The absolute times 
varied from 0. 07 - O. 21 minutes for the various analytes on the 
quantitation column and from O. 07-0. 23 minutes for the· various 
analytes on the confirmation column. No documentation was provided 
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~TRILLIUM.., 
to support tbe use of these analyte-specific values to generate the 
RT windows; for the purposes of the validation it was assumed that 
the laboratory maintains the source data .for this proced~re on 
file. The absolute values used to generate the windows in these 
series are similar to, but not the same as, those specified by CLP. 

All standard analytes were inside the RT windows in all 
standards run thrqughout the two reported series. 

c. Initial and Contin!l~ng Calibration Standards 

Initial calibration standards containing all of the relevant 
target e.µalytes (IND A/B) were run at a single concentration 
immediately following the linearity chec.k in each series. 
Continuing ("ongoing") standards were run at regular intervals 
throughout each series. 

Calculation of percent diff.erence ( %1;)) values between the 
analyte calibrClltion factors (CFs) ip the initial IND A/B stc;ndq.rds 
and tbe ongoing IND A/B stanci.ards in each series was correctly 
performed and accurate values were reported on the summary forms. 
All %D values were below the max~m QC criterion of 20i in the 
quantitat.ton series. In the confirmation series, %D values for 
delta-BHC (20.0%) and endrin ketone (20.~%) were just at the QC 
limit and most of the %Ds measu.red were between 15 and 20% 
(generally bigher than usual) in the IND B standard on 10/28 at 
05: 27. No samp.le results were qualified oti this basis, since 
quantitative results were not reported from this analysis series. 

Resolution between adjacent peaks wai;; acceptable ( < 25%, 
calculated as tbe height of the valley divided by the lower of the 
two adjacent peak heights) in all standards run in each analytical 
series. 

D. DDTand Endrin Breakdown 

Individual DDT and endrin breakdowns were acceptable (<20%) in 
all EVAL B standards run in both series. 

E. AnalY3=ical Sequence 

The correct analytical sequence was followed for all standards 
and samples in this data set. Results for no more than five 
samples . analyzed between ongoing standard injections ( EVAL B, ··IND 
A, or IND B) in either series were reported, and no significant 
time lags were observed between injections. However, inclusion of 
an analysis log showing all injections made would be an improvement 
to the data package. 
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III. Blanks 

One method blank (sodium sulfate matrix) was extracted with 
this set of tissue samples. No target analytes were detected in 
the method blank. 

IV. Surrog•te Recovery 

Advisory QC limits of 40-130% were applied to both surrogates 
(tetrachloro-m-xylene [TMX] and decachlorobiphenyl [DCB]) used for 
these analyses. Percent recoveries (%Rs) were reported on a CLP
like Form II in the data package. An analyst notation on Form II 
indicated that CF$ from EVAL B were used for calculation of the 
surrogate concentrations; it was assumed that this reference was 
to the first EVAL B standard run in each series (i.e., as part of 
the linearity check). · 

The recoveries found on Form II could not be reproduced 
exactly in all cases, but the differences were small enough to be 
accounted for by rol,lnding variations. All %Rs . were acceptable; 
where slight differences were found both the reported and 
validator-calculated recoveries were acceptcU>le, so there was no 
adverse effect on the data. 

Both surrogates are found in the aroclor portion of each 
sample extract after silica gel fractionation. This leaves the 
pesticide fraction without a RT reference peak and without a direct 
measure of recovery from that run. Since the ongoing standards run 
throughout each series showed very consistent RTs for both 
surrogates, and recoveries of individual pesticides in both the 
control sample and the MS/MSD pair were acceptable, it was 
determined that this had no adverse effect on the quality of the 
reported data. 

V. Laboratory Control Sample 

A "control spike" was extracted witb this set of samples, 
using "anal.yte-free" tuna fish as the matrix. Analyte recoveries 
were correctly calculated and accurately reported, however there is 
no documentation of the • analyte-f ree • nature of the starting 
matrix, therefore the results cannot be fully confirmed as 
reported. For the purposes of the validation, it was assumed that 
the control spike matrix was· analyte-free, as indicated in the 
narrative. All recoveries were acceptable, ranging from 92-124%. 
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VI. Matrix Spike/Mat~ix Spike Duplicate (MS/MSD) 

Sample BS034-WS was run as an MS/MSD pair. Recoveries and 
relative percent differences (RPDs) between paired recover~~s.were 
correctly calculated and accurately reported. Analyte-specifi? QC 
ljJnits are specified in the laboratory SOP (Table 2) for all spi~ed 
analytes except alpha~chlordane and ga.IDilla~chlordane; recoveries 
for several analytes iil the MSD and for dieldrin in the MSD were 
slightly high with respect to the specified limits. No action was 
taken on this basis; the QC limits are advisory only, and the 
overall results were very good. 

Recoveries for al1 19 spiked compoulld.S ranged from 64 to 124% 
in the MS and MSD; RPDs showed acceptable precision, ranging from 
8.3% to 18.2%. 

No non-spiked analytes were detected in the original or the 
spiked sample analyses. 

VII. Field Duplicate 

No field duplicate pair was identified in the data package. 

VIII. Target Compound List (TCL) Compound Identification 

Reported single-response target compounds were correctly 
identified based on their detection within the establis}led RT 
windows on both the DB-5 and DB-608 colwnns. 

Aroclor 1254 and/or Aroclor 1260 were reported in three 
samples; these are multi-response analytes and are identified by 
their peak patterns rather than individual RTs. Identifications as 
reported are reasonable, and no qualifiers were applied. In fact, 
the responses in BS027-EW gave a near-perfect match for Aroclor 
1254 and a good match (some relative ratios were inconsistent with 
the standard) for Aroclor 1260. However, the user should be aware 
that the pattern matches e.re not so obvious in BS037-FD and BS039-
FD. In both cases, very low concentrations of Aroclor 1254 were 
reported and the patterns obtained are not exact matches. The 
biological matrix of the samples being ana1yzed (selective metab
olism of the individual PCBs by the different species may have 
occurred) and the ·low concentrations detected probably both
contribute to the pattern variations. 
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IX. Compound Quantitation and Reported Detection Limits 

Target compound qliantitations and method detection limits 
(MDLs) were correctly calculated and accurate.1.y_reported for all 
samples in this data package. Concentrations calculated from the 
confirmation column by the validator were reasonably consistent 
witl:l those obtained froID. the quantitation colu~n for the reported 
single~respons~ analytes; this lends further support to the 
validity of both the analyte identifications and the reported 
concentrations. 

For each of eight samples (BS027-EW, BS048-EW, BS037-FD, 
BS038-FD, BS039-FD, BS040-EW, BS042-EW and BS047-EW) less than 20 
grams of s~ple was extracted for analysis, resulting in effective 
dilution factors (DFs) of 1. 05-1. 33. These DFs are recorded on the 
Data Summary Forms (DSFs) in Attachment A and were appropriately 
accounted for by the laboratory in the reported sample results. 

A confirmed response for 4, 4' -DDE ( DDE) was found in the 
pesticide fraction O·f BS053-MS, but only a small response (below 
the MDL) was obtained for this analyte in the aroc1or fraction. 
Since most of the DDE should be found in the aroclor fraction, the 
laboratory concluded that there was no ODE in the sample, and that 
the response in the pesticide fraction was, in fact, an 
interference. The DL reported for DOE in this sample was elevated 
to the concentration calculated assuming it was ODE (3.1 µg/Kg); 
this value is recorded on the DSF in Attachment A, although it does 
not repreeent a qualification of the data by the validator. 

.Low concentrations of one or two single-response analytes were 
confirmed present in several of the eamples, however, the values 
were below the .MDLs in each Cgee. Since the la.boratory SOP makes 
no provision for reporting values below the MDLs, these results 
were not added to the reporting forms by the validator. 

. The DSFs in Attachment A list individual sample analytes 
affected by the applied qualifications. All p.ositive results are 
listed on these forms, whether or not the value or the qualifier 
was changed as a result of the validation. Where no result is 
listed, the compound was not detected and the MDL was not 
qualified. Sample-specific detection limits may be found on the 
laboratory-generated Form I for each sample (Attachment B), or may 
be calculated £;-om the information on the Data Summary Forms as 
follows: unadJusted MDL (far left column) multiplied by the 
dilution factor. 
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x. Syste111 Performance 

The analytical sy$tems appear to have been working well at the 
time of these C!,nalyses, based on the evaluation of the available 
raw data. 

XI. Documentation 

CCC records were present and accurately co1t1pleted for all 
samples reported in this data package except that cooler 
temperature on la.boratory receipt was not recorded; it is noted 
that the samples were packed in ice. No preservation criteria have 
been established for biological samples, and no qualifiers were 
applied on this basis; however, documentation of the cooler 
temperature on receipt would be useful for future reference. 

Pattern matching for aroclor identifications was difficult 
with the chromatograms provided. Since the aroclor concentrations 
detected in two samples were very low and since both surrogates are 
found in this fraction of the extract, the chromatograms are 
normalized to the much larger surrogate peaks, making aroclor peak 
patterns very hard to discern. While there are other means for 
evaluating them, it would be helpful to have chromatograms that 
allow better visual comparisons to the reference standards. 

Internal laboratory CCC records were provided for each sample, 
documenting the retrieval of each "whole sample" from storage for 
preparation and return of the samples to storage, generally on the 
same day. No similar documentation is provided, however, for the 
extracts, and it is not clear how the extracts were stored prior to 
analysis. 

Copies of extraction logs and analysis run logs were not 
included in the data package, as required by the project-specific · 
Quality Assurance Project Plan (QAPP), page 29. 

Documentation of percent lipids determinations was not 
included in the data package. Since these values were used only to 
facilitate the GPC clean-ups (i.e., to avoid overloading the 
columns with lipids), there is no direct effect on the reported 
sample results and confirmation of these values is not essential. 

XII. Overall As$essment 

Sample results for the pesticide/PCB compounds were determined 
to be valid as reported based on the validation effort. 

This validation report should be considered part of the data 
package for all future distributions of the pesticide/PCB data. 

9 
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DATA SUMMARY FORM: PESTICIDES AND PCBS 

BIOTASAMPIES 
(ug/Kg) 

Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993 
. rt mm ro1ec o.: . SDO# 2 T ·1r P . tN 92212 

Sample Number BS052-RW BSOS3-MS BS027--EW BS048-EW BS032-RV BS033-SS BS034-WS BS03S-WS 
Lab JiO 31000351 31000352 31000353 31000354 31000355 31000356 31000357 31000361 

Dilution Factor 1 1 1.18 1.18 1 1 1 1 

MDI 

1.6- alpha-BHC 
3.1 beta-.SHC 
3.1 delta-BHC 
1.1 aamma-BHC (Lindane) 
3.1 Heptachlor -
3.2 Aldrin I 

1.S Heptachlor Eooxide 
2.6 Endosulfan I 
11 Dieldrin ' 

2.6 4,4'-DDE 3.1 u S.2 
6.1 Endrin 
2.8 End0sulfan II 
4.0;· 4,4'-DDD 

' 12 Endosulfan Sulfate 
2.3 4,4'-DDT ' 

3.8 Meth<>n"Chlor 
2.1 Endrin ketone 
3.6 alpha-Chlordane 
5.9 aamma-Chlordane ' 
10 Toxaphene 
16 Aroclor-1016 
20 Aroclor-1221 
20 Aroclor-1232 
12 Aroclor-1242 
27 Aroclor-1248 
30 - Aroclor-1254 850 
10 Aroclor-1260 340 

Hazleton SOP HZBP Page 1 of3 
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DATA SUMMARY FORM: PESTICIDES AND PCBS 

BIOTA SAMPI.ES 
(ug/Kg) 

Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993 
. n tum ro1ect o.: . SDG# 2 T 'JI" P . N 92212 

Sample Number BS036-WS BS037-FD BS038-FD BS039-FD BS040-EW BS042-EW BS043-GF 
Lab ID 31000362 31000363 31000364 31000365 31000366 31000367 31000368 

Dilution Factor 1 1.11 1.33 1.11 1.25 1.33 1 

MDL 

1.6 alpha-BHC 
3.1 beta-BHC : 

3.1 delta-BHC I 

1.1. gamma.- BHC (Lindane) 
3.1 Heptacblor 
3.2 Aldrin I 

1.S Heptachlor Eooxide 
2.6 Bndosulfan I 
11 Dieldrin 

2.6 4,4'-DDB 6.5 6.8 5i6 
6.1 Bndrin 
2.8 Endosulfan II 
4.0 4,4'-DDD 
12 Endosulfan Sulfate 

2.3 4,4'-DDT 
3.8 MetbOX}'Chlor I 

2.1 Endrin ketone I 

3.6 alpha-Chlordane I 

5,9 aamma-Chlordane 
10 Toxaphene· 
16 Aroclor-1016 
20 Aroclor-1221 
20 Aroclor-1232 
12 Aroclor-1242 
27 Aroclor-1248 
30 Aroclor-1254 62 37 
10 Aroclor-1260 

Hazleton SOP HZBP 

BS044-WS 
31000369 

1 

i 

,, 

Page2 of3 
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DATASUMMARYFORM: PESTICIDESANDPCBS 

BIOTA SAMPl.ES 
(uw'Kg) 

Site Name: York Oil Superfund Site Sampling Dates: Sept 8--17, 1993 

Trill" P . N 92212 SOO# 2 . mm rmect o.: . 
·-

Sample Number 88045-WS 88046-WS 88047-EW 
··- -·-

Lab ID 31000370 31000371 31000372 
Dilution Factor 1 1 l.05 ....... 

--
MDL --

l.6 alpha-BflC 
3.1 beta-8HC 
3.1 delta-BHC ,...____ . -- ·- ····- ·-
I. I aamma-BHC (J .indane) 

f-- -
3.1 Heptachlor I 
3.2 Aldrin 
l.S Heptachlor Enoxide 

····- -- -- ._. 
2.6 Endosulfan I I -r·-- i 

11 Dieldrin 
~ 

2.6 4,4'-DDE I I ·1 

6.7 Endrin ,, 
2.8 Endosulfan II • - I -
4.0 4,4'-DDD 

·- -
12 Endosulfan Sulfate I 

2.3 4,4'-PDT 
., 

·- -
3.8 Methoxychlor 
2.1 Endrin ketone 
3.6 .alpf!a-Chlordane 
5.9 2amw•1-Chlordane 
10 Toxaphene 
16 Aroclor-1016 
20 Aroclor-1221 
20 Aroclor-1232 
12 Arodor-1242 
27 Aroclor-1248 
30 Aroclor-1254 
10 Aroclor-1260 

Hazleton SOP HZ8P Page 3of3 
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ORGANIC ANALYSIS DATA SBEET PESTICIDE / PCB'S 

-------------~~--------------------
Laboratory Name: m:s, Inc. 
Cl.ient: Blasl.and ~ Bouck 

York oil 

Laboratory 
sample NUmber· 

31000351 

Client 
Sample Humber 

r2-Bsos2-!l1f 
Matrix: Biological 'riHue -------------------~----."!9--~ .. 
Date EZtracted/Preparedi 10/11/93 

GPC cleanup: n:s 
concentration: :r.ow 
I.ipida' 3 .16 ' 

Dil. 1.0 1.0 

Pesticide AD&lys PCB Analysis 
CAS Rumber compound Results Results 

U.g/~g ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.1 u 
76-'4-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Epoxi.de 1.5 u 

959-98-8 Bndoaul.fan I 2.6 u 
60-57-1 Dieldrin 11 u 

33213-65-9 Bndosul.fan II 2.8 u 
7421-93-4 Bndrin Aldehyde 5.0 u 

50-29-3 4,4'-DD'? 2.3 u 2.3 u 
72-43-5 llethoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-clllordane 5.9 u 5.9 u 
5103•71-9 Alpha-chlordane 3.6 u 3.1 u 

72-55-9 4,4'-DDB 2.& u 2.& u 
72-20-8 Bndrin &.7 u 
72•54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndosulfan sul:f ate 12 u 
53494-70-5 ~in Ketone 2.1 u 

II.A. Aroclor 101' 1f u 
II.A. Aroclor 1221 20 u 
II.A. Aroclor 1232 ao u 
II.A. Aroclor i2n 12 u 
H.A. Aroclor 1248 27 u 
H.A. Aroclor 1254 30 u 
H.A. Aroclor 12&0 10 u 

8001-35-2 'rozaph•n• 10 u 

B.A. • Rot Available w •Weight of sample extracted (g) . 
'Vil • Volume of extract injected OD -gabore (ul) 
!' • Volume of total extract (ml) 

Ws20.00 9 'VIU 2111 'rs 10.0 ml 

l'ORH I 

f 
j. 
~-... 

-1-:.. ----s-..R-11D~= ..... g---v-o-RK OIL DRTR SUl'fl'fRRV· ------ --------3--
301877
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ORGANIC ANALYSIS DA'rA SBEBT US'rlCIDB / PCB'S 

Laboratory Name: BBS, Inc. 
Client: &luland I Bouck 

L~atory 
sample HUmber · 

31000352 

client 
Sample Humber 

Y2-BS053-MS York Oil . 
JC&triz: BioloCJical 'riHU• 

-----~:-:-:-••----, _____ , _______ _ 
GPC Cleanup: ns 

Date Extracted/Prepared: 10/11/93 concentration: LOW 
Lipids: 3.52 ' 

Dil. 1.0 1.0 
-· 

Pesticide Anal.ye PCB Analysis 
CAS Number ccmpound Reeulta Results 

ug/Jcg ug/Jcg 

58-89-9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Bpoxide 1.5 u 
959-H-8 Bndosulfan I 2.6 u 

60-57-1 Dieldrin 11 u 
33213-65-9 BDdosulf an u 2.8 u 

7421-93-4 BDdriD Aldehyde 5.0 u 
50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 Jlathoxychlor 3.8 u 

319-84-t Alpha-BBC 1.t u 
319-85•7 Beta-BBC 3.1 u 
319-H-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-chlordaDe 5.9 u 5.9 u 
5103-71-9 Alpha-chlordane 3.t u 3.1 u 

72-55-9 41 4'-DDB 3.1 u 2.1 a 
72-20-8 BDdriD t.7 a 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndosulfan sulfate 12 ·u 
53494-70-5 BDdriD Ketone 2.1 u 

B.A. Aroclor 1016 11 u 
R.A. Aroclor 1221 20 u 
H.A. ArOclor 1232 20 u 
B.A. Aroclor 1242 12 u 
H.A. ,&roclor 1248 27 u 
R.A. Aroclor 1254 30 u 
If.A. Aroclor 1260 10 u 

8001-35-2 Toxaphene 10 u 

IJ.A. • Hot Ava,ilable W • Weight of sample extracted (CJ) 
VII • volume of extract injec:tec:l on •CJabore (ul) 
T • Volume of total extract (ml) 

w:20.oo CJ VIila 2ul T: 10.0 ml 

PORK I 

g·· RHtJ · B VOR~ -·OIL DRT"R SU1'1rtRRV 

t 
i 
J 
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ORGANIC ANALYSIS DA1'A SBEB'r PBS'l'ICIDB / PCB'S 
-----~---~------------· -- ------

Laboratory Name: BES, Inc. 
Client: Blaaland ' Bou~k 

York oil 

Laboratory 
sample Humber 

31000353 

Client 
Sample RUmber 
T2-BS027-BW 

Matrix: Biolo9ic&l 'riaaue -. ---- --- -------:-:-·-------------
Date Bxtracted/Prapared: 10/11/93 

GPC cleanup: n:s 
concentration: LOW 
Lipids: 1.67 ' 

Dil. 1.0 1.0 

Pesticide AD&lya PCB Analysis 
CAS RWaber Compound Results Rasul ta 

ug/kg ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.3 u 
76-'4-8 Beptachlor 3., u 

309-00-2 Aldrin 3.8 u 
1024-57-3 Beptachlor Bpoxide 1.8 u 

959-98-8 Bndosulfan I 3.1 u 
60-57-1 Dieldrin 13 u 

33213-'5-9 Bndosulfan :rz 3.3 u 
7421-93-4 Bndrin Aldehyde 5.9 u 

50-29-3 .4 1 4'-DDT 2.7 u 2.7 u 
72-43-5 Hethoxycl:iJ.or 4.5 u 

319.,.84-& Alpha-BBC 1.9 u 
319-85-7 Beta-BBC 3.f u 
319-81-8 Delta-BBC 3.& u 

5103-74-2 Gamma-Chlordane &.9 u &.9 u 
5103-71-9 Alpha-chlordane 4.2 u 4.2 u 

72-55-9 41 4'-DDB 3.1 u 3.1 u 
72-20-8 Bndrin 7.9 u 
72-54-8 41 4'-DDD 4.7 u 

1031-07-8 Bndoaulfan sulfate 14 u 
53494-70-5 Bndrin Ketone 2.5 u 

R.A. Aroclor 1011 19 u 
II.A. Aroelor 1221 24 u 
R.A. Aroelor 1232 24 u 
II.A. Aroclor 1242 14 u 
R.A. Aroclor 1248 32 u 
R.A. Aroclor 1254 850 ug/kg 
R.A. Aroclor 12&0 340 ugfkg 

8001-35-2 'rozaphene 12 u 

R.A. • Rot Available w • weight of sample extracted (9) 
v.a • Volume of extract injected on megabore (ul) 
'l' • Volume of total extract '(ml) 

, 
1':17.00 g fta: 2ul 'l': 10.0 ml 

FORK I 

~'-. --~s~--R'*'HD---.. . ._!1,.,....V'ORK OIL DRit:rSU1'rl'fRRV 

f 
-~ 

.1 

J . ~· ·. 

4 
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ORGANIC ANALYSIS DA'l'A SBEZT PESTICIDE / PCB'S -------------·---------- --------
Laboratory Name: BES, Inc. 
Client: Blaaland ' Bouck 

York Oil 

t.aboratory 
sample Hmllber 

31000354 

Client 
sample 11Wllber 

Y2-BS048-EW 
Hatrixi Biological Tiaaue --~--~------~~-~~--~~------------

Date Extracted/Prepared: 10/11/93 
GPC: Cleanup: YU 
concentration: I.OW 
I.ipida: 1.70 t 

Dil. 1.0 l.O 

Pesticide ~alys PCB Analysis 
CAS Number compound aaaulta aasulta 

ug/kCJ UCJ/kCJ 

58-89-9 Gamma-BBC: (I.indane) 1.3 u 
76-44-8 Beptachlor 3.6 u 

309-00-2 Udrin 3.8 u 
1024-57-3 Beptachlor Epoxide 1.8 u 

959-98-8 ~dosulf an I 3.1 u 
60-57-1 Dieldrin 13 \1 

33213-65-9 Endoaulfan II 3.3 u 
7421-93-4 Endrin Aldehyde 5.9 u 

50-29-3 41 4'-DD'f 2.7 u 2.7 \1 
72-43-5 Hethoxychlor 4.5 u 

319-84-6 Alpha-BBC 1.9 u 
319-85-7 Beta-BBC 3.6 u 
319-86-8 Delta•BBC 3.6 u 

5103-74-2 Gamma-Chlordane 6.9 u 6.9 u 
5103-71-9 .Alpha-c:hlordane 4.2 u 4.2 u 

72-55-9 4,4'-DDB 3.1 u 3.1 u 
72-20-8 Bndrin 7.9 u 
72-54-8 41 4'-DDD 4.7 u 

1031-07-8 Bndoaulf an Sulfate 14 u 
53494-70-5 Endrin Ketone 2.5 u 

R.A. Aroclor 1016 19 u 
R.A. Aroclor 1221 24 u 
R.A. Aroclc:ir 1232 24 u 
R.A. Aroclor 1242 14 u 
H.A. Aroclor 1248 32 u 
Jr.A. Aroclor 1254 35 u 
H.A. Aroclor 1260 12 u 

8001-35-2 TCID.phene 12 u 

H.A. • Hot Available w • Weight of sample extracted (CJ) 
Vil • VolWDa of extract injected on •9abore (ul) 
'1' • Volmae of total extract (ml) 

W:l7.00 CJ Vila 2lil Ta 10.0 ml 

.. 

-1--...-__ _..,.B,_.,R.~H1911) __ "!f_... • .,,-o-R-K 0 I c· l)R TR . srmm:tRV 

• t • 
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ORGAHl:C ~YSIS DA'l'A SH!ft PBS'l'ICIDB / PCB'S -------·--·--.-------- --- ------
Laboratory Rama: m:s, Inc. 
clients Blaslimd ' aouck 

York Oil 

Laboratory 
sample RUmtler 

31000355 

Client 
Sample RU1aber 

Y2-aso32-av 
Matriza Biological '1'iaeue - -------------------~-------------
Date zxtracted/Prepareda 10/11/93 

GPC Cleimup: TBS 
concentration a LOW 
Lipidaa 3.70 t 

Dil. 1.0 1.0 

Pesticide Analya PCB An•lyaia 
CAS Humber. compound aaaulta aaaulta 

ug/kg ug/kf 

58-89-9 Gamma-BBC (Lindime) 1.1 u 
7CS-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor BpOXide 1.5 u 
959-H-8 Bndoaulf an I 2.6 u 

60-57-1 Dieldrin 11 u 
33213-'5-9 Bndoaulf an II 2.8 u 

7421-93-4 Bndrin Al4ehycle 5.0 u 
50-29-3 41 4'-DDT 2.3 u 2.3 u 
72-43-5 Kethoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.1 u 
319-85-7 Beta-BBC 3.1 u 
319-81-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-chlordime 5.9 u 5.9 u 
5103-71-9 Alpha-chlordime 3.6 u 3.f u 

72-55-9 4,4'-DDB 2.6 u 2.f u 
72-20-8 Bndrin 6.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndoaulfan Sulfate 12 u 
53494-70-5 Bndrin Ketone 2.1 u 

B .• A. Aroc:lor 1016 1' u 
H.A. Aroclor 1221 20 u 
H.A. Aroclor 1232 20 u 
H.A. Aroclor 1242 12 u 
H.A. ArOclor 1248 27 u 
R.A. Aroclor i254 30 u 
H.A. Aroclor 1260 10 u 

8001-35-2 'l'Ozaphene 10 u 

H.A •• Rot AYail-.bl• •• Weight of •ample •x:tracted (g) 
ftl • Volume of extract injected on •gabore (ul) 
'f • Volume of total extract (ml) 

w:20.oo g ftl: 2ul '1': 10.0 ml 

--1-. ......_--is~r:t1"91HnDft'·,....-B~..,.vo--R-~ 0 ll. -D_flTR- SU1'fl'IRRV ---,,,_.. 

~ ,.. 

j 
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ORGANIC ANALYSIS DATA SBEB'l' PESTICIDE / PCB'S --·-----·-----·----- -----------------
Laborato:y Name: BBS, Inc. 
Client: Blaeland ' Bouck 

York oil 

I.aborato:y 
sample Humber 

3100035' 

Client 
sample Hu:;iber 

Y2-BS033-SS 
Matri,x: Biological TiHU• -----~~------------~~~~---~ 

Date Bztracted/Prepared: 10/11/93 
cac cleanup: n:s 
concentratiq:1;u LOW 
Lipicla: 3.56 ' 

58-89-J 
76-44-8 

309-00-2 
1024-57•3 

959-98-8 
60-57-1 

33213-65-9 
7421-93-4 

50-29-3 
72-43-5 

319-84-6 
319-85-7 
319-86-8 

5103-74-2 
5103-71-9 

72-55-9 
72-20-8 
72-54-8 

1031-07-8 
53494-70-5 ...... 

H.A. 
H.A. 
R.A. 
H.A. 
R.A. 
H.A. 

8001-35--2 

Dil. 

Gamilla-BBC (I.indane) 
Beptachlor 
Aldrin 
Beptachlor Bpoxide 
Bndoeulfan I 
Dialdrin 
Bndoaulfan :u: 
Bndrin Aldehyde 
4,4°-DD'l' 
Mathoxychlor 
Alpha-BBC 
Beta-BBC 
Delta-BBC 
Gamm&•Chlordane 
Al.pha-Chlordane 
4,4 1 •DDB 
Bndrin 
4,4'-DDD 
Bndoaulfan sulfate 
Bndrin Ketone 
Aroclor 1016 
.Aroclor 1221 
.Aroclor 1232 
.Aroclor 1242 
Aroclor 1248 
.Aroclor 1254 
Aroclor 1260 
TOx&phena 

Pesticide Anal.ye PCB Analysis 
ltaeulte aeault• 

ug/kg ug/kg 

1.1 1i 

1.5 u 
2.6 u 

11 u 
2.8 u 
5.0 u 
2.3 u 
3.8 u 
1.6 u 
3.1 u 
3.1 u 
5.9 u 
3.6 u 
2.6 u 
6.7 u 
4.0 u 

12 u 
2.1 u 

10 u 

2.3 u 

5.9 u 
3.6 u 
5.2 ug/kg 

16 u 
20 u 
20 u 
12 u 
27 u 
30 u 
10 u 

R.A. • Rot Available w • Weight of eample extracted (g) 
Vil • volume of a~-.ct injected on •gabore (ul) 
T • volume of tot.al exb:act (ml) · 

W:20.00 g Vil: 2ul T: 10.0 ml 

FOQ I 

-1--------iss---,111'9'lttmt1~e1~9'"0n-R-x-·. 0 rr- DRTR SU1'11'1RRV 
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ORGAHIC ANALYSIS DA'?A SBEZT PESTICIDE / PCB'S 
--~--------------~.-.-~:--------

Laboratory Name: BES, Inc. 
client: Blaaland • Bouck 

York oil 

Ll1bora1;ory 
sample ilWllbar 

31000357 

Client 
sample NWllbar 

Y2-BS034-WS 
Matrix: BioloCJical Tiaaue -------------~-.-:---------·-----

Data zztractad/Praparad: 10/11/93 
GPC Cleanup: YES 
concentration: ~ow 
Lipids: 1.03 ' 

Dil• 1.0 1.0 

Pesticide Analya PCB .Analysis 
CAS N•er Compound Rasul ta Results 

ug/kg ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Bpoxide 1.5 u 

959-98-8 Endoaulf an I 2.6 u 
60-57-1 Dieldrin 11 u 

33213-65-9 EndOaulfan :tI 2.8 u 
7421-93-4 Endrin Aldehyde 5.0 u 

50-29-3 4,4'-DD'r 2.3 u 2.3 u 
72-43-5 Methozychlo:r 3.8 u 

319-84.;..6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane S.9 u 5.9 u 
5103-71-9 Alpha-chlordane 3.6 u 3.6 u 

72-55-9 4,4'-DDB 2.6 u 2.s u 
12-20•1 Endrin 6.7u 
72-54;..9 4,4'-DDD 4.0 u 

1031-07-8 Bndoaulfan sulf ata 12 u 
53494-70-5 Bndrin Ketone 2.1 u 

JI.A. .Aroclor 1016 Hu 
JI.A. Aroclor 1221 20 u 
JI.A. Aroclor 1232 20 u 
JI.A. Aroclor 1242 12 u 
JI.A. Aroclor 1248 27 u 
JI.A. Aroclor 1254 30 u 
JI.A. Aroclo:r 1260 10 u 

8001-35-2 Toxaphene io u 

JI.A. • Rot Availal:»l• W • Weight of sample extracted (g) 
VJll • Volmne of extract injected on megabo:re (ul) 
T • Volume of total extract (ml) 

w:20.oo g vm: 2ul T: 10.0 ml 

PORK I 

i 
j 

..l 
I 
f 

B'" RND-- B YORK. 0 TL tn:rrr:r SortP'IJ:IRY ·- ·· - -. .. ,.....,. ·=""'=--=· ..._......_ __ s--· 

301883



1· 
1· 
I 
I 
I 
I 
I 
I 
I· 
I 
I 
I 
I 
':~.' 

I 
I 
I 
I 
I 

-1 

ORGANIC ANALYSIS DATA SBEE'r PBSTICIDB / PCB'S 

-----------------------------------. . - . . 

Laboratory 1'1Ul8: m:s, Inc. 
Client: Blaaland ' Bouck 

York Oil I 

Laboratory 
sample }rlwnber 

31000361 

client 
sample lfWDber 

Y2,..BS035-WS 
.Matrix: Biological Tiaaue ------- - ------------------------

Date BXtracted/Preparad: 10/11/93 
GPC Cleanups n:s 
concentration: I.OW 
Lipids: 0.77 ' 

Dil. 1.0 1.0 

Pesticide Analya PCB Analysis 
CAS HWllDer Compound Results Results 

ug/kg ug/kg 

se-u-9 Gamma-BBC (Lindana) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024•57-3 Bep~chlor Bpoxide 1 .• 5 u 
959-98-8 Bndoaulfan I 2.6 u 

60-57-1 Diel.dz'in 11 u 
33213-65-9 Bndosulian II 2.8 u 

7421-93-4 Endrin Aldehyde s.o u 
50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 Kethoxychlor 3.8 u 

319 ... 94-5 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-Chlordane 3.1 u 3.f u 

72-55-9 4,4'-DDB 2.1 u 2.f u 
12 ... 20-9 Bndrin 6.7 u 
72-54-8 41 4'-DDD 4.0 u 

1031-07-8 •nclosulfan sulfate 12 u 
534'4-70-5 Bndrin Katona 2.1 u 

B.A. Aroclor 1016 16 u 
H.A. Aroclor 1221 20 u 
B.A. Aroclor 1232 20 u 
1'1.A. Aroclor 1242 12 u 
B.A. Aroclor 1248 27 u 
H.A. Aroclor 1254 30 u 
II.A. Aroclor 1260 10 u 

8001-35-2 Toxaphene 10 u 

B.A. ~ Bot Avail.able w • Weight of sample extracted (g) 
vm • Volume of extract injec~d on mega.bore (ul) 
T • Volume of total extract (ml) 

Ws20.00 g Vina 2ul Ts 10.0 ml 

FORK % 

? 
'C . •· 
1 

--~-
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ORGANIC ANALYSIS DA~ SBEE'l' PZS'l'ZC:Il>E / PCB'S 
----------------------~~~-·---------

Laboratory Name: m:s, inc. 
Client: Blaaland ' :aouck 

York Oil 

t.abcratory 
sample Humber 

310003'2 

client 
Sample RWllber 

Y2-BS036-WS 
Matrix: Biological '?iHue ---~-------------------------------

Data ~actad./P;oepareds 10/il/93 
GP<: cleanup: D:s 
concentration: LOW 
Lipidas 0.78 t 

Dil. l.o 1.0 

Pesticide ADalyi PCB ADalyaia 
CAS Nwnber ccmpcund lleaulta lleaulta 

ug/kg ug/kg 

58-89-9 Gamma-BBC: (Lindane) 1.1 u 
76-44-8 Baptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlcr Zpoxide 1.5 u 

959-98-8 zndoaulfan J: 2.1 u 
60-57-1 Dieldrin 11 u 

33213-CSS-9 Bndoaulfan ::cJ: 2.8 u 
7421-93-4 Bndrin Aldehyde s.o u 

50-29-3 4,4'-DD': 2.3 u 2.3 u 
72-43-5 Methozychlor 3.8 u 

319-84-6 Alpha-BBC: 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 11" 

5103-74-2 Gamma•Chlcrdane 5.9 u 5.9 u 
5103-71-9 Alpha-chlq~e 3.S u 3.CS u 

72-55-9 4,4'-DDB 2.6 u 2.cs u 
12-20-8 Bndrin cs.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndoaulfan sulfate 12 u 
53494-70-5 Bndrin Ketone 2.1 u 

11.A. Aroclcr 1016 1' u 
11.A. Arcclor 1221 20 u 
H.A. Aroclor 1232 20 u 
B .• A. Aroclor 1242 12 u 
H.A. ~clor 1248 27 u 
11.A. Aroclor 1254 30 u 
H.A. Aroclor 1260 10 u 

8001-35-2 ~oxapbane 10 u 

H.A. • Bot Availaale w • Weight of sample extracted (g) 
v. • volma. of extract iDjected on mega.bore (ul) 
'l' • Volume of total extract (ml) 

w:20.oo g v.a: 2111 'l's 10.0 ml 

FORK I 

t 
j • 

-'----·1!B..,. . ..,,,,.R'"llm.tl......,B-.,.VO--RK OIC. DRTR SU1'11'F'RRY~-~-- -· ~·--·------1 .... 9--· 

301885



1· 
1· 

I 
I 
I 
I 
I· 
I: 
I 
I 
1-
:Dtl 

I 
I 
I 
I 
I 

ORGANIC ANALYSIS DATA SBEZ'? PESTICIDE / PCB'S 
-------------- ---------------

Laboratory Names m:s, I_ilc. 
Client: Blaaland ' Bouck 

York Oil 

Laboratory 
sample NWllber 

31000363 

client 
sample Humber 

Y2-BS037""l"D 
Matrix: Bioloqical Tiaaue ---------~------------------

G1'C cleanups n:s 
Date Extracted/Prepared: 10/11/93 concentrations LOW 

t.ipida: 4.2' ' 

Dil. 1.0 1.0 

Pesticide AD&lya PCB Analysis 
CAS NWllber Compound Results Results 

uq/kg uq/kg 

58-89-9 Gamma-BBC (Lindane) 1.2 u 
76-44-8 BeptachloJ: 3.4 u 

309-00-2 .Udrin 3.6 u 
1024-57-3 Beptachlor BpOxide 1.7 u 

959-98-8 Bndoaulf an I 2.9 u 
60-57-1 Dieldrin 12 u 

33213-65-9 Bndoaulfan u 3.1 u 
7421-93-4 Bndrin Aldehyde 5.6 u 

50-29-3 4,4'-DDT 2.6 u 2.6 u 
72-43-5 Methozyc:hlor 4.2 u 

319-84-6 Alpha-BBC 1.a u 
319-85-7 Beta-BBC 3.4 u 
319-86-8 Delta-BBC 3.4 u 

5103-74-2 Gamma-Chlorda!l• 6.6 u 6.6 u 
5103-71-9 Alpha-chlordane 4.0 u 4.0 11 

72-55-9 4,4'-DDB 2.9 u 6.5 q/q 
72-20-8 BDdrin 7.4 u 
72-54-8 4,4'-DDD 4.4 u 

1031-07-8 Endoaulf an Sulfate 13 u 
53494-70-5 Bndrin Ketone 2.3 u 

H.A. Aroclor 1016 18 u 
H.A. Aroclor 1221 22 u 
H.A. Aroclor 1232 22 u 
•·A· Aroclor 1242 u 11 
N.A. Aroclor 1248 30 u 
H.A. Aroclor 1254 '2 ug/kg 
H.A. Aroclor 1210 11 u 

8001-35-2 Toxaphene 11 u 

B.A. • Hot Available w • Weight of •maple extracted (g) 
Vil • volume of extract injected on •gabore (ul) 
': • volmae of total extract (ml) 

w:1a.oo g Vila 2ul Ta 10.0 ml 

PORK I 

J ___ --mB,_....R1ntH .. v.--B_...Y' .... tlR7<.--.. - OI~RTI:I· SU1'tl'fHRY' 

i 
't ... 
t 
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ORGAHIC~YSIS DATA SHUT PBS'rI<;:tQB / PCB'S ---------· . -----------· 
Laboratory Name: m:s, Inc • 
client: Blaaland ' BOgck 

I.'a.borato;t 
sample Humber 

31000364 

Client 
$UIPle lfUmber· 

Y2-BS038-l"D . .. York Oil 
Matrix: B.i,ological TiHue ~"!!~-~~~-~.-------------------------

cat• J:Xtracted/Preparad: 10/U/93 
GPC cleanup: 'ft& 
concentration: :c.ow 
Lipids: 3.97 ' 

Dil. 1.0 1.0 

Pe:aticide Analya ita Analysis 
CAB R\Jmber compound :aeau:l.t• lleaulta 

u.g/kg ug/k9 

58-H-9 Gamma-BBC CLindane> 1.5 u 
76•44-8 Beptachlor ,.1 u 

309-00-2 Al~in ,.3 11 
102,-57-3 Baptachlor Zpoxide 2.0 u 

959-98-8 Bndo8Ulfan :; 3.5 u 
cso-57-1 Dieidrin 15 u 

33213-CSS-9 Bndoaulfan II 3.7 u 
7'21--93-, Bndrin Aldehyde 6.7 u 

so-a9-3 4,4'-DD'r 3.1 u 3.1 u 
72-'"3-5 xethozych1or s.1 u 

319-8'-' Alpha-BBC 2.1 u 
319-85-7 Beta-BBC '·1 u 
3.19-H-8 Delta-BBC '·1 u 

5103-7'-2 Gu:ana-chlo:tdane 7.9 u 7.9 u 
5103-71-9 Alpha-chlordane 

'·' u 
4.8 u 

12-ss-9 4,4'-DDB 3.5 u '·' ug/kg 12-20-8 ~in 8.9 u 
72-5,-8 41 4 1 -DDD 5.3 u 

1031-07•8 ~aulf an Sulfate 1' u 
5349,-70-5 Bndrin Ketone 2.1 u 

N.A. .&roclor 1016 21 u 
H.A. Aroclor 1221 27 u 
H.A. Aroclor 1:232 27 u 
H.A. Aroclor 12'2 1' u 
H.A. Aroclor 1iu 3' u 
ii.A. Aroclor 1254 40 u 
H.A. Aroclor 1260 13 u 

8001-35•2 o;oxaphene 13 u 

H.A. • Rot Available 1f • Weight of •Ulp~e @zt:ractac:l (9) 
'Va • VolWDl!I of extz:ac:t injected on megabora (Ul) 
T • Volmne of total ~act (ml) 

W:lS.00 g Vil: 2ul Ta 10.0 ml 

.J----s-R_R_rT.........,.B-..=v--o .... R-T<-- on "D'RTl:r SVl'flfRR't' 

t 
l 

.. t 

1'2 
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ORGANJ:C AHALYSI~ DA'rA SBEB'r PESTICIDE / PCB'S ______ _._ _____________ -.--.----~--------
Laboratory llama: m:s, Inc. 
Client: Blaaland 6 Bouck 

York Oil 

Laboratory 
sample Number 

31000365 

Client 
sample RWllber 

Y2-BS039-l"'D 
Matrix: Biological '!iaaue 

_______________ ._.., _______ _ 
Data Extracted/Prepared: 10/11/93 

GPC Cleanup: !ZS 
concentration: LOW 
Lipids: 3.54 ' 

Dil. 1.0 1.0 

Pesticide An&lya PCB Analysis 
CAS Number Ccmapound Results aeaulta 

ug/kg ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.2 u 
76-44-8 Beptachlor 3.4 u 

309-00-2 Aldrin 3.6 u 
1024-57-3 Beptachlor Epoxide 1.7 u 

959-98-8 Bndoaulf an I 2.9 u 
60-57-1 DialdriD 12 u 

33213-65-9 Bndoauif an II 3.1 u. 
7421-93-4 EDdriD Aldehyde 5.6 u 

50-29-3 41 4'-DD'l' 2.1 u 2.6 u 
72-43-5 •thoxychlor 4.2 u 

319-84-6 Alpha-BBC 1.8 u 
319-85-7 Beta-BBC 3.4 u 
319-86-8 Delta-BBC 3.4 u 

5103-74-2 Gamma-chlordane 6.6 u 6.1 u 
5103-71-9 Alpha-chlordane 4.0 u 4.0 u 

72-55-9 4,4'-DDB 2.9 u 5.1 ug/kg 
72-20•8 EDdriD 7,.4 u 
72-54-8 41 4'-DDD 

'·' u 1031-07-8 Bndoaulfan Sulfate 13 u 
53494-70-5 EDdriD Ketone 2.3 ii 

H.A. Areclor 1016 18 u 
H.A. Aroclor 1221 22 1i 
H.A. Araclor 1232 22 11 
H.A. Aroclor 1242 13 ii ...... Aroclor 1248 30 11 
H.A. Aroclor 1254 37 ug/ltg 
II.A. Aroclor 1260 11 u 

8001-35•2 Tozaphene 11 11 

H.A. ;.. Rot Available 1f • 1,feight of aample extracted (g) 
ft • volume of extract injected on •gabore (ul) 
'! • Volume of total extract (ml) 

1'118.00 g ftl 2ul '!: 10.0 ml 

l"ORll I 

f 
1 

.. 

B RRD 8' VOR'T< ore. Dr:tn::rStml"fR~. ·-. -··--·--...--,,,_...._ _ _..._r-:s 
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ORGANIC AHALYSIS DA'l'A SBEB'l' P!:S'l'ICIDE I PCB'S 

-----------~~~-·--~---------------t.&boratory Name: as, Inc. 
Client: Blaaland ' Bouck 

York oil 

I.a):)oratory 
sample Hwaber 

3100036' 

client 
Sample Humber 
Y2~BS040-Elf 

l_latrixs Biological 'l'iHU• -----~-.--------------------~-:-... :-:-

Date Extracted/Prepared: io/11/93 
GPC Cleanup I us 
concentration: r.ow 
Lipids: 1.57 ' 

Dil. 1.0 l.O 

Pesticide Analys PCB Analysis 
CAS Number compound Reaulta Result• 

ug/kg ug/kg 

58-8'-9 Gamma-BBC (I.indane) 1.4 u 
76-44-8 Bep~qb.lor 3.9 u 

309-00-2 Aldrin 4.0 u 
1024-57-3 Beptachlor EpOxide 1.9 u 

959-98-8 Bndoaulf an I 3.3 u 
60-57-1 Dielclrin 14 u 

33213-65-9 Bndosulf an II 3.5 u 
7421-93-4 Bilclrin Aldehyde 6.3 u 

50-29-3 4,4'-DD'r 2.t u 2.9 u 
72-43-5 MethoXychlor 4.8 u 

319-84-6 Alpha-BBC 2.0 u 
319-85-7 Beta-BBC 3.9 u 
319-H-8 Delta-BBC 3.9 u 

5103-74-2 Gamma-chlordane 7.4 u 7.4 u 
5103-71-9 Alpha-Chlordane 4.5 u 4.5 u 

72-55-9 4,4'-DDB 3.3 u 3.3 u 
72•20-8 Bnclrin 8.4 ~ 
72-54-8 41 4'-DDD 5.0 u 

1031-07-8 Bndoaul.fan sulfate 15 u 
53494-70-5 Bnclrin Ketone 2.f u 

H.A. Aroclor lOlf 20 u 
H.A. Aroclor 1221 25 u 
H.A. ArOc:lor 1232 25 u 
H.A. Aroclor 1242 15 u 
H.A. Aroclor 1248 34 u 
H.A. Aroclor 1254 38 11 
11.A. Aroclor 1260 13 u 

8001-35-2 'l'Oxaphene 13 u 

H.A. • IJot Available w • Weight of sample extracted (g) 
vm • Volmae of extract injected on Jliega):)ore (ul) 
'1' • volmae of total extract (ml) 

1':16.01 g V.1 2ul '1'1 10.0 ml 

PORK % 

-1--- ......... ._.B_'R:_H_'D __ B...,.=VURK· OIL DRTt:r_-SU1'11'1RRV-

j .. 
l 
.. .. 
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ORGANIC ANALYSIS DATA SUET PBSTICIDB / PCB'S 
--------------~----.----------

t.aboratory Name: ns, Inc. 
client: Blasland ' Bouck 

York Oil 

Laboratory 
sample Nwabar 

31000317 

Client 
Sample NUmber 

Y2-BS042-BW 
Matrix: Biological TiHUe -----------------------~~---~--~-~ 

Date Bxtracted/Preparad: 10/11/93 
GPC cleanup: n:s 
concentration: I.OW 
Lipids : 1. 53 ' 

Dil. 1.0 1.0 

Pesticide AD&lya PCB Analysis 
CAS llwnber c:cmpound aesult• Results 

ug/kg ug/kg 

5e-et-9 Gamma-BBC (t.indane) 1.5 u 
76-44-8 Beptachlor 4.1 u 

309-00-2 Aldrin 4.3 u 
1024-57-3 Beptachlor Bpoxide 2.0 u 

959-98-8 Bndoaulfan I 3.5 u 
60-57-1 Dieldrin 15 u 

33213-U-9 Bndosulf an tI 3.7 u 
7421-93-4 Bndrin Aldehyde 6.7 u 

50-29•3 4,4'-DDT 3.1 u 3.1 u 
72-43-5 Mathoxyc:hlor 5.1 u 

319-84-6 Alpha-BBC 2.1 u 
319-85-7 Beta-BBC 4.1 u 
319-86-8 Delta-BBC: 4.1 u 

5103-74-2 Gamma-Chlordane 7.9 u 7.9 u 
5103-71-9 Alpha-Chlordane 4.8 u 4.8 u 

72-55-9 4,4'-DDB 3.5 u 3.5 u 
72-20-8 BDdrin 8.9 u 
72-54-8 41 4'-DDD 5.3 u 

1031-07-8 Bndo•ulfan sulfate uu 
53494-70-5 Endrin Ketone 2.a u 

R.A. Aroclor l.O 16 21 u 
H.A. Aroclor 1221 27 u 
H.A. Aroclor 1232 27 u 
H.A. Aroclor 1242 16 u 
H.A. Aroclor 1248 3' u 
II.A. Aroclor 1254 40 11 
H.A. Aroclor 1210 13 u 

8001-35-2 Toxaphene 13 11 

# 

•·~· • Hot Avai~able W • Weight of sample extracted (g') 
'Vil • Volume Of extract injected OD mega.bore (ul) 
': • volume Of total extract (ml) 

w:15.oo g 'Vil: 2ul T: 10.0 ml 

B RHD B -_'i'ORK 0 IL DR r11·- SU1'1'1'Rtnr" 

J 
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ORGANIC ANALYSIS DA'?A SBD'l' PBS'l'ICIDB / PCB'S 

?.ahorato:y Name: BBS, Inc. 
Client: Blasland ' Bouck 

rork oil 
xat:iz: Biolo9ical Tiaaue 

------~------------------
?.ahorato:y 

sample Number 
310003H 

Client 
Sample NWaber 
r~-BS~-G!' 

-···· - ------ - --~~~~-~~~-----
CAt,,J•lli~ 

GPC Cleanup: n:s 
Date ~acted/Prepared: 10/11/93 concent:ation: %.OW 

Lipids: 1.H t 

Dil. 1.0 1.0 

Pesticide AnalY• PCB Analyai• 
CAS Number Compound 1taaul ta ··· :Reaul ta 

UCJ/XCJ u9/kg 

58-89-9 Gamma-BBC (?.in.dane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 AldriZl 3.2 u 
1024-57 .. 3 Beptachlor BpQxide 1.5 u 
959-98-8 zndoaulfan I 2.6 u 

60-57-1 DieldriZl 11 u 
33213-65-9 BDdoa'iilfan II 2.8 u 

7421-93-4 BDdriZl Aldehyde 5.0 u 
50-29-3 4,4'-DD'l' 2.3 u 2.3 u 
72-43-5 lfethoxychlor 3.8 u 

319-84-6 Alpha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-H-8 Delta-BBC 3.1 u 

5103-74-2 Gamma...chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-chlor~e 3.& u 3.& u 

72-55•9 4,4'-DDB 2.6 u 2.a u 
72-20-8 BndriZl &.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndoaulfan sulf ata 12 u 
53494-70-5 BDdriZl Ketone 2.1 u 

JI.A. Aroclor 101' 16 u 
B.A. Aroc:lor 1221 20 u 
B.A. Aroclor 1232 20 u 
B.A. Aroc:lor 1242 12 u 
JI.A. Aroc:lor 1248 27 u 
ii.A. Aroclor 1254 30 u 
B.A. Aroclor .1260 10 u 

8001-35-2 Tox&pbene 10 u 

JI.A. • Bot Availab1• W • weight of sample extracted (CJ) 
v. • volum.of extract injected on •gabore (ul) 
T • Volume of total extract (al) 

W:20.01 CJ Vil: 2ul T: 10.0 al 

PORK l 

B-RHDd S 'fORlt OIL DR.TR Surtl'IRRV · 

i 
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ORGANIC ANALYSIS DATA SHEET PBSTICIDB / PCB'S 
--------- - --~~------ ---------

Laboratory Name: BS, Inc. 
client: Blasland ' Bouck 

York oil 

L~ratory 
Sample li1.Dllbe.r 

31000369 

client 
Sample Hmllbez: 

Y2-BS044-WS 
Matrix: Biological Tiaau• 

---------------- - ---~--.-.---·----

Date zxtz:acted/Prepared: 10/11/93 
GPC Cleanup: Y:BS 
concentrations LOW 
Lipidaa 1.34 t 

Dil. 1.0 1.0 

Peatici.de Analya PCB Analysis 
CAS Humber compound Results R,eeults 

ug/kg ug/kg 

58-89-9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309 ... 00-2 Aldr.i;D 3.2 u 
1024-57-3 Beptachlor Bpoxide 1.5 u 
959-98-8 Bndoaulf q I 2.t u 

60-57-1 Die1drin 11 u 
33213-65-9 BDdoaulfan II 2.8 u 

7421-93-4 BDdriD Aldehyde 5.0 u 
50-29-3 4,4'-DD'! 2.3 u 2.3 u 
72-43-5 Hathoxychlor 3.8 u 

319-84-6 A].pha-BBC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-chlordane 5.9 u 5.9 u 
5103-71-9 Alpha-Chlordane 3.1 u 3.1 u 

72-55-9 4,4'-DDB 2.1 u 2.1 u 
72-20-8 Bndrj,.n 

'·' u 72-54-8 4,4'-DDD 4.0 u 
1031-07-8 BndoaU:l:fan SUlfate 12 u 

53494-70-5 Bndrin Ketone 2.1 u 
II.A. Aroclor 1011 Hu 
II.A. Aroclor 1221 20 11 
ii.A. Aroclor 1232 20 ta 
H.A. Aroclor 1242 12 11 
ii.A. Aroclor 1248 27 11 
II.A. Aroc;lor 1254 30 u 
H.A. Aroc:lor 1260 10 u 

8001-35-2 1'oxaphene 10 u 

11.A. • Rot Avail.able w • Weight of sample extracted (9') 
Via • volume of extract injected on -gabOre (ul) 
T • Volume of total extract (ml) 

w:20.oo g v.: 2ui T: 10.0 ml 

FOJtH r 

t 
i 
i 

~J --·-·- J JLHD .J1 .. 'YORK OTL ·-DRT'R -SU1'f1'1RRY--- ---~--------1-7-
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ORGANIC ANALYSIS DA'?A SD!:'? PBS'?:CCil>B I PCB'S 

------~------------------ ·-- ----Laboratory Name: m:s, Inc. 
client: Blaaland • Bouck 

York oil 

I.aQoratory 
sample HUmber 

31000370 

Cl:iant 
sample RWD.ber 

Y2-BS045-WS 
11,atriz: Biological TiHu• --------- -. . ---~~-----

Date Extracted/prepared: 10/11/93 
GP<: Cleanup: us 
concentration: LOW 
Lipids: 1.49 ' 

Dil. 1.0 1.0 

Pesticide Anal.ye PCB ~yeis 
CAS Number Com.pound Rasul ta Rasul ta 

ug/kg ug/kg 

58-89-9 Gamma-BBC (i:.inclane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024-57-3 Beptachlor Bpoxide 1.s u 

959-98-8 Bndoaulfan :c 2.6 u 
60-57-1 Die~drin 11 u 

33213-65-9 Bndoaulfan :c:c 2.1 u 
7421-93-4 Bndrin Aldehyde 5.0 u 

50-29-3 4,4'-DD'? 2.3 u 2.3 u 
72-43-5 HethozychloJ:' 3.8 u 

319-84-6 AlpJ:aa-$BC 1.6 u 
319-85-7 Beta-BBC 3.1 u 
319-815-8 Delta-BBC 3 •. 1 u 

5103-74-2 Gamma-chlordane 5.9 u 5.9 11 
5103•71-9 ,Uph11.-chlordane 3.1 u 3.1 u 

72-55 .. 9 41 4'-DDB 2.1 u 2.1 u 
72-20-i BJ:idrin 6.7 u 
72-54-8 .4 1 4'•DDD 4.0 11 

1031-07-8 Bndoaulf an sulfate 12 u 
53494-70-5 Bndrin xatone 2.1 u 

N.A. Aroclor ~OU HU 
11.A. Aroclor 1221 20 11 
R.A. Aroclor 1232 20 11 
R.A. Aroc:lor 1242 12 11 
R.A. Aroclor 1248 27 u 
R.A. Aroclor 1254 30 u 
R.A. Aroclor 1260 10 u 

8001-35-2 Toxaphene 10 u 

R.A •• Rot Available w • Weight Of sample extracted (g) 
VII • Volmaa of extract injecte.d on •gabore (111) 
'! • Volume of total eztrac:t (ml) 

w:20.oo g VII: 2ul '!a 10.0 ml 

FORK :C 

I 
f 

J.-..---es-... -R.-w--D-s--vo-RT< a re. DRnr Sl11'11'tRR-v--_ ....-__ --:---=-------1-s-·-
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ORGANIC ANALYSIS DA~A SBEE'.r PBSTICIDB / PcB'S 

Laboratory Name: BBS, Inc. 
client: Blasland ' BOuck 

- York 011 
Matrix: Bl,ological Tieeue 

Date J!:Xtractad/Prapared: 10/11/93 

I.Goratory 
Sample R\mil:let 

31000371 

Client 
Sample Humber 

Y2-BS046-WS --- - ----~-~---~-.----------

GPC Cleanup: YES 
concentration: I.OW 
Lipids: 1.00 ' 

Dil. 1.0 1.0 

Pesticide ~ys PCB Analysis 
CAS Humber Compound Results Results 

ug/kg ug/kg 

58-89'""9 Gamma-BBC (Lindane) 1.1 u 
76-44-8 Beptachlor 3.1 u 

309-00-2 Aldrin 3.2 u 
1024~57-3 Baptachlor Bpox,ida 1.5 u 

959-98-8 Bn4oaulfan I 2.s u 
60-57-1 Dieldrin 11 u 

33213-15•9 Bndoaulfan :c::c 2.8 u 
7421-93-4 Bndrin Aldehyde 5.0 u 

50-29-3 4,4'-DDT 2.3 u 2.3 u 
72-43-5 Hethozychlor 3.8 u 

319-84-S Alpha-BBC 1.s u 
319-85-7 · Beta-BBC 3.1 u 
319-86-8 Delta-BBC 3.1 u 

5103-74-2 Gamma-Chlordane 5.9 u s.9 u 
5103-71-9 Alpha-chlor~ 3.f u 3.f u 

72-55-9 4,4'-DDB 2.f u 2.s u 
72-20-8 Bndrin s.7 u 
72-54-8 4,4'-DDD 4.0 u 

1031-07-8 Bndosulfan Sulfate 12 u 
53494-70-5 Bndrin Ketone 2.1 u 

ii.A. Aroclor 1016 uu 
H.A. Aroclor 1221 20 u 
H.A. ,Aroclor 1232 20 u 
H.A. Aroclor 1242 12 u 
H.A. Aroclor 1248 27 u 
H.A. Aroclor 1254 30 u 
H.A. Aroclor 12'0 10 u 

8001-35-2 Toxaphene 10 u 

•·A· • Hot Available w • 1'•ight of sample extracted (g) 
Vil• Volume of extract injected on magabore (Ul) 
'r • volume of total extract (ml) 

w120.oo g 'Vm: 2ul T: 10.0 ml 

FORK I 

' ~ l· 

=19 

301894
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ORCa!_IIC: ANALYSIS DM'A SBEET ns'l'iC:I:DB I :ra•s •• -••••••• wmw-~~-----------------
Laboratory Huie: m:s, Inc. 
Client: Bluland ' Bouck 

· Laboratory 
sample iNmber 

31000372 

Client 
Sample RUmber 

1'2-BS.04 7-BW · York oil 
Matrix: BiCDlogical 'l'iHUe -----------·-------------
Date Bxt,racted/Prepa:ted: 10/11/93 

Q1'C cleanup: ns 
concentrat,ion: LOff 
Lipids: 1.150 ' 

Oil. 1.0 1.0 

:reaticide Anal.ye :ra AJlal.yaie 
c:As NU:mber ~Und Reeulte · Raaulte 

ug/kg ug/kg 

58-89-9 ~--BC: (I.indane) 1.2 u 
75-44-8 Baptachlor 3.3 u 

309-00-2 Aldrin 3.4 u 
1024-57•3 Beptachlor Bpoxide 1.15 u 

9.59-98-8 Bndoaul.fan :z: 2.7 u 
60-57-1 Dieldrin 12 u 

33213-65-9 Bndoeulfan :t:t 2.9 u 
7421-93-4 Bndrin Aldehyde 5.3 u 

50-29•3 4,4'-DD'l' 2.4 u 2.4 u 
72-43-5 Hethozychlor 4.0 u 

319-84-15 Alpha-BBC 1.7 u 
319-85-7 Beta-BBC 3.3 u 
319-815-8 Delq-BBC 3.3 1i 

5103-74-2 GUlll&-chlordue 15.2 \1 15.2 u 
5103-71-9 Alpha-QlQ1'dan• 3.8 \1 3.8 u 

72-55-9 4,4'-DDB 2.7 u 2.7 u 
72-20-8 Bndrin 7.0 u 
72-54-8 4,4'-DDI> 4.2 u 

1031-07-8 Bndoeulf an Sulfate 13 u 
53494-70-5 Bndrin Ketone 2.2 u 

N.A. Aroclor 1016 17 u 
N.A. Aroclor 1221 21 u 
11.A. Aroclor 1232 21 \1 
B.A. Aroclor 1242 13 u 
B.A. Aroclor 1248 28 u 
B.A. Aroclor 1254 32 u 
11.A. .-roclor 12&0 11 u 

8001-35-2 'l'oxaphene 11 u 

H.A. • Rot Available w • weight of sample extrac~d (g) 
Vii • volmaa of extract injected e»n •gabore (ul) 
~ • Volume of total extract (Ill) 

W:lt.00 g V.: 2Ul '1'1 10.0 Ill. 

I 
t 
' 

-· ·---.· ------.. -. 28""'. 
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DAT.ll VALIDATION 

FOR 

YORK OIL SUPERFURD SITE 
MOIRA, REW YORK 

INORGANIC DATA: 

--t"-TRILLIUM .... 

~senic, Lead and Mercury in Biological Tissues 

Laboratory Project Ro. 688.02 
SDG ?{o. 050-MS 

Chemical Analyses Performed by 
Hazleton Env~~onmental Services 

Madison, Wisconsin 

FOR: 

Blasland & Bouck ~ngil).eers, P •. c. 

BY: 

Trill-ium, Inc. 
7A Grace's Drive 

Coatesville, PA 19320 
(215) 383-7233 

Rove.mber 18, 1993 

92212/CAE 
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EXECUTIVE SUMMARY 

Validation of the inorganics data (arsenic, lead and mercury) 
prepared by Hazleton Environmental Services for 20 biological 
tissue samples from the York Oil Superfund site in Moira, New York, 
has been completed. The EPA Region I I Standard Operating Procedure 
(SOP) No. HW-2, Revision #XI (1/92) wci.s used as the bas.is for the 
validation; evaluations were modified as necessary to incorporate 
the specifications of the referenced laboratory SOPs used for 
analysis. These data were reported by the l,a.boratory under Project 
No. 688. 02, SDG No. 050-MS, which includes the following field 
samples: 

* 

Y2-BS002-FW 
Y2-BS010-FD 
Y2-BS014-SS 
Y2-BS017-GF 
Y2-BS020-EW 
Y2-BS024-RV 
Y2-BSOSO-MS* 

Y2-BSOQ4,..GF 
Y2-BS011-FD 
Y2-BS015-EW 
Y2-BS018-GF 
Y2-.BS022-GF 
Y2-BS025-SS 
Y2-BSOS1-MS* 

Y2-BS006-GF 
Y2-BS012-FD 
Y2-BS016-EW 
Y2-l3S019-GF 
Y2-BS023-GF 
Y2-BS026-GF 

these are composites of individual samples received with different ID numbers 

The "Y2-" portion of the sample identifications (IDs) was left 
off the Data Summary Form entries due to space limitations and 
throughout tbis report for the sake of brevity. 

Key findings of the validation effort resulted in the 
following qualifications of sample results: 

• Results for lead in all samples were qualified as 
estimated ( J, UJ) . 

• Results for mercury in BS004-GF, BS006-GF, BS023-GF and 
BS024-RV were qualified as estimated (J). 

• Results for arsenic in BSOSO-MS, BSOSl-MS, B$004-GF, 
BS006-GF, BSOlO-FD, BSOll-FD, BS012-FD, BS014-SS, BS016-
EW, BS017-GF, BS018-GF, BS019-GF, BS020-EW, BS022-GF, 
BS023-GF, BS024-RV, BS025-SS and BS026-GF were qualified 
as estimated ( J, UJ). 

The laboratory should be requested to provide clarifications 
o.f reported QC information as described in Sections II and VII. 

This report should be considered part of the data package for 
all future distributions of the inorganics data • 

.. 

1 

301897



I 
I 
I 
I 
I 
I 
I 
1. 
I 
I: 

· ... ; 

I 
I 
It 
\..~. 

1· 
I 
I 
I 
I 
I 

---t'm1wuM""' 

InRODUC'rIOR 

Analyses were performed according to the following Hazleton 
Environment.al Services SOPs: 

Arsenic: 
LE!ad: 
Mercury: 

MP-AST~MA (7/14/93) 
MP-PBT-MA (7/14/93) 
MP-HGTA-MA (7/1/93) 

Each SOP references the applicable methods from SW-846 (Second 
Edition, 4/84); the SOPs for arsenic and lead also reference the 
Contract La:Poratory Program (CLP) Statement of Work for inorganics 
analysis, ILM02.0 (1990). A method detection limit (MDL) of 0.1 
mg/Kg is specified for arsenic and for lead; the MDL specified for 
mercury is 0.025 mg/Kg. A reporting limit (RL) of 0.5 mg/Kg is 
further specified for arsenic and lead; no separate . RL is 
specified for mercury. 

Results of sample analyses are reported by the .l.aboratory as 
either qualified or unqualified. Unqualified results ·mean that the 
reported values may be used without reservation. Various qualifier 
codes are used by the laboratory to denote specific information 
regarding the laboratory results. 

. The data validation process is intended to evaluate data on a 
technical basis rather tha.n a contract compliance basis for 
chemical analyses conducted under the CLP. An initial assumption 
is that the data package is presented in accordance with the CLP 
(or, °CLP...,like(i) requirements. It is also assumed that the data 
package represents the best efforts of the laboratory and has 
already been subjected to adequate quality review prior to 
submission for validation. 

During the validation process, laboratory-qualified and 
unqualified data are verified against all available supporting 
documentation. Based on this evaluation, qualifier codes may be 
added, deleted, or modified by the data validator. Final validated 
results are, therefore, ei tner qualified or unqualified. 
Unqualified results still meCl,n that the reported values may be used 
without reservation. Validator-qualified results are annotated 
with the following codes: 

U - The material was analyzed for, but was not detected above 
the level of the associated value. The associated value 
is either the sample quantitation limit or the sample 
detection limit. 

J - The associated value is an estimated quantity. 

2 
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R - The data are unusable (Note: Analyte may or may not be 
present). 

UJ - The material was analyzed for, but was not detected. The 
associated value, which is either the sample quantitation 
limit or the sample detection limit, is an estimate and 
may be inaccurate or i:mprecise. 

These codes are recorded on the Data Summary Forms contained 
in Attachment A and the Inorganic Analysis Data Sheets (Form I) in 
Attachment B to qualify the results as appropriate according to the 
review of the data package . 

Details of the validation findings and conclusions for the 
inorganics data are provided in the following sections of this 
report: 

I. Holding Times 

II. Calibration 

III. Blanks 

IV. ICP Interf.erence Cbeck Sample 

V. Matrix Spike Sample Analysis 

VI. Duplicate Sample Analysis 

VII. Laboratory Cont~ol Sample Analysis 

VIII. Furnace Atomic Absorption QC 

IX. ICP Serial Dilution Analysis 

X. Detection Limits 

XI. Sample Result Verification 

XII. Documentation 

XIII. Overall Assessment 

3 
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I. Bolding Times 

The sa_mples were collected September 8-17, 1993, and prepared 
for a.nalysis on October 20 and October 26, 1993. Analyses were 
completed on or before October 26, 1993. 

No holding time reqUirements have been established for metals 
analyE;is in biological tissue samples; however the samples were 
carefully handled and well-documented from collection through 
preparation. There is, therefore, no reason for concern with 
respect to data qUalit,y on this basis. Appropriate storage of the 
sample digestates is not as well-d.ocumented; for the purposes of 
the validation it was (!ssumed that the digestates were held in 
refrigerated storage prior to all analyses.· 

II. Calibration 

tnitial and continuing calibrations were satisfactory for all 
target elements. 

Contract required detection limit { CRDL) standards were run in 
each analysis series for all three analytes. Concentrations were 
eqUal to the CRDLs specified by the CLP {10 µg/L, 3 µg/L, and 0.2 
µg/L, for arsenic, lead and mercury, respectively, equivalent to 1 
mg/Kg, 0. 3 mg/Kg, and O. O 1 mg/Kg, respectively) , rather than the. 
RLs or MDLs specific to these analyses. Percent recoveries were 
outside the acceptance limits of 80 to 120% for lead {74.7%) and 
mercury { 125%). · 

The low recovery for lead suggests that sample results near 
the mea~;ured concentration may be biased low; therefore, sample 
results less than 0.6 mg/Kg {2xCRDL) warranted.qualification as 
estimated {J, UJ). Results for lead in BS006-GF, BSOlO-FD, BSOll
FD, BS012-FD,_ BS014-SS, BS017-GF, BS018-GF, BS019-GF, BS022-GF, 
BS023-GF, as024-RV, BS025-SS, and BS051-MS were qualified on this 
basis. 

The CRDL standard concentration for mercury { O. 2 µg/L) is 
equivalent to 0. 01 mg/Kg in a sample prepared according to the 
Hazleton SOP. This concentration is lower than the MDL specified 
by Hazleton for this method (0.025 mg/Kg). However, the specified 
MDL is actually five times the MDL calculated based on the 
instrument detection limit { IDL) for mercury reported on Form x 
( O .1 µg/L, or 0. 005 mg/Kg). This inconsistency should be clarified 
by the laboratory. 

Positive results were reported for ·mercury in all of the 
samples; those results reported at 0.02 mg/Kg (2xCRDL, as run) 

4 
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warranted qualification based on the high recovery. Results for 
mercury in BS004-GF, BS006-GF, BS023-GF and BS024-RV were qualified 
on this basis • 

III. Blanks 

Preparation and calibration blanks were prepared and analyzed 
at the proper frequenciei; for all analytes. 

No analytes were detected in any of the reported blanks at 
concentrations in excess of the specified RLs, however, low levels 
of arsenic and lead above the MDLs (~0.12 mg/Kg in all cases) were 
reported in one or inore calibration blanks. No sample results were 
adversely affected by these slightly contaminated blanks. 

No responses less than the negative RLs or MDts were detected 
in any of the blanks associated with this SDG. 

IV. ICP Interference Check Sample 

No samples in the SDG were analyzed by ICP. 

v. Matrix Spike Sample Analysis 

Sample BS026-GF was used for the matrix spike analysis. 
Acceptable recoveries were obtained for arsenic and mercury, but 
the recovery for lead was unacceptably high {156.9%). On this 
basis, all positive results reported for lead in the samples in 
this SDG were qualified as estiinated (J). 

VI. Duplicate Sample Analysis 

Sample BS026-GF was used for the laboratory duplicate 
analysis. All paired results were less than five times the RLs for 
the target .:analytes; relative percent differences (RPDs) showed 
acceptable reproducibility { ~28. 5%) for the low concentrations 
measured. 

VII. Laboratory Control Sample Analyses 

All %Rs for the laboratory control sample (LCS) run in each 
analysis series were correctly calculated and accu~ately reported • 
All %Rs w~re within the control limits established by EPA. 

5 
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The LCS for arsenic was run twice and the LCS for lead was run 
three times before the responses that were reported on Form VII 
were obtained. It is not considered an acceptable practice to 
perform multiple analyses and select the ''best'' one for reporting. 
If there were specific reasons for the re-analyses (e.g., a bad 
injection) , they should be documented in the raw data by the 
analyst and, ideally, in the narrative prior to issue of the data 
package. No qualifiers were applied on this.basis; most of the 
sample results for arsenic and lead were otherwise qualified as 
estimated anyway. Recoveries obtained in the initial LCS runs for 
both analytes were too low; the laboratory should be requested to 
clarify how the reported results were obtained. 

VIII. Furnace Atomic Absorption QC 

Post-digestion spike recoveries were outside the acceptable 
range ( 85-115%) for arsenic in all samples except BSOlS-EW; in 
each case, the recovery was less than 85% but greater than 40%. 
The following actions were taken: 

• Sample BS002-FW was rerun by the method of ·standard 
additions (MSA). An acceptable correlation coefficient 
was achieved on the third MSA (!.ttempt; this result was 
correctly calculated and accurately reported. Therefore, 
the 0 S" qualifier appropriately applied by the laboratory 
to this lead result was removed by tne validator and no 
additional qualifiers _were required. 

• 

• 

Sample BS020-EW was rerun by the method of standard 
additions (MSA). The corre.lation coefficient was 
unacceptable ( < 0. 9 9 5) in all three MSA attempts; the 
result calculated from the MSA with the highest 
correlation ( 0. 9768) was appropriately reported and 
flagged 0 +" by the laboratory. This result was qualified 
as estimated (J) based o.n the poor MSA correlation; it 
is also below the Specified RL for this analyte. The "+" 
qualifier was removed by the validator. 

For all other samples affected by low recoveries, sample 
absorbance was less than 50% of the spike absorbance; 
therefore, no reruns were required and the results were 
appropriately flagged with a "W" by the laboratory. All 
sample results so reported for arsenic were qualified as 
estimated ( J, UJ) based on the low recoveries; the •iw" 
qualifiers were removed by the validator. 
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Post-digestion spike recoveries for lead in several samples 
were below 85% but greater than 40%. The following actions were 
taken: 

• Samples BS002-FW and BS004-GF were rerun at dilutions and 
acceptable recoveries were obtained; the dilution 
results were accurately reported and no further 
qualifications were warranted on this basis. 

• Sample absorbance in BS006..-GF, BSOlO-FD, BSOll-FD, BS020-
EW, and BS023-GF was less than 50% of the spike 
absorbance; therefore, no reruns were required and the 
results were appropriately flagged with, a "W" by the 
laboratory. These· results warranted qualification as 
estimated ( J, UJ) on this basis, but since all were 
previously qualified due to the high matrix spike 
recovery, no further action was required. 

• Sample BS02 6,...GF and its spike and duplicate were rerun by 
MSA. Acceptable correlations were obtained for the 
unspiked. sample and duplicate; the "S" qualifier applied 
to the sample result was therefore removed and no further 
action was required. The correlation for the spiked 
sample was unacceptable in each of two MS)\ runs 
performed; the result from the run with the higher 
correlation (0.9804) was correctly reported on Form v, 
and must be considered an estimated value. This may be 
a contributing factor to the high matrix spike recovery 
obtained for this sample. No cha.nges to the previously-
assigned qualifiers were warranted. 

Duplicate injection precision met the 20% relative standard 
deviation (RSD) criterion for all elements in all sample analyses 
where positive results were reported except for lead in BS002-FW 
"(26.7%). This result was previously qualified as estimated, and no 
further action was warranted on this basis. A second result for 
lead (BS006-GF) was similarly flagged by the laboratory, but in 
this case the response was below the RL and a slightly high %RSD is 
not unexpected. The ·"M" qualifier was removed and no further 
action was taken. 

IX. ICP Serial Dilution Analysis 

No analyses were performed by ICP on samples in this SDG. 
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x. Detection Limits 

MDLs were col:"rectly calculated and accurately repoi;ted. Rote 
that the repor-ted MDLs are not corrected for percent solids. 

XI. Sample Result Verification 

sample results were correctly calculated and accurately 
reported. Appropriate d_ilutions were rnade as required for 
quantitation of tai;get analytes. Rote that the reported results 
are not adjuste4 for the percent solids in each sample~ 

Positive sample results for arsenic and lead greater than the 
applicable MDLs but below the RLs were correctly reported by the 
laboratory with "B" qualifiers. As concentrations approach the MDL 
the accuracy of the measurement decreases; values closer to the 
RL, however, are generally more accurate. A guideline of 2xMDL was 
used to determine whether · the reported results warranted 
qualification: specifically, sample results below the respective 
RL and not otherwise qualified warrant qualification as estimated 
(J) if tbey are also less than 2xMl)L. No sample results in this 
SDG were qualified as estimated (J) on this basis alone. All 0 B;' 
qualifiers appli.ed by the laboratory were removed by the validator. 

Documentation of percent solids calculations was provided in 
the data package, and calculations were correctly performed. Note 
that the percent solids in each of the tissue samples was very low 
(S29.8%); since the reported results are not adjusted to account 
for the moisture content of each sample, no qualifiers were applied 
on this basis. -

XII. Documentation 

Chain-of-custody (CCC) records were present and accurately 
completed for all samples reported in this data package except that 
cooler temperature on laboratory receipt was not recorded; it is 
noted on each CCC that the samples were packed in ice. No 
preservation criteria have been established for biological samples, 
a.nd no qualifierr; were applied on this basis; however, 
documentation of the cooler temperature on receipt would be useful 
for future reference. 

Internal laboratory CCC records were provided for each sample, 
documenting the retrieval of each "whole sample" from storage for 
preparation and return of the samples to storage, generally on the 
same day. No similar doc~mentation is; provided, however, for the 
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digestates, and it is not clear how they were stored prior to 
analysis •. 

XIII. Overall Assessment 

Sample results for inorganic analytes were determined to be 
valid as reported, with the following exceptions: 

e Results for lead in BS006-GF, BSOlO-FD, BS011-FD, BS012-
FD, BS014-SS, BS017-GF, BS018-GF, BS019-GF, BS022-GF, 
BS023-GF I BS024-RV, BS025-SS, and BSOSl-MS were qualified 
as estimated ( J, UJ) due to a low recovery in the 
associated CRDL standard. Results for lead in BS006-GF, 
BSOlO-FD, and BS023-GF warranted similar qualification 
based on low post-digest spike recoveries and the high 
recovery in the matrix spike analysis. The result for 
lead in BSOll-FD warranted similar qualification due to 
a. low post-digest recovery; results for lead in BS014-
SS, BS022-GF, BS024-RV, BS025-SS and BSOSl-MS warranted 
$imilar qualification due to the high matrix spike 
recovery. 

• Results for mercury in BS004-GF, BS006-GF, BS023-GF and 
BS024-RV were qualified as estimated (J) due to a high 
CRDt standard recovery. 

• Results for lead in BS002-FW, BS004-GF, BSOlS-EW, BS016-
EW, BS020-EW, BS026-GF and BSOSO-MS were qualified as 
estilI1ated (J) based on an unacceptably high recovery in 
the matrix: spike analysis. The result for .lead in BS020-
EW warranted similar qualification due to a low post
digest spike recovery, and the result for lead in BS002-
FW warranted similar qualification due to a high %RSD 
between the duplicate injections. 

• The result for arsenic in BS020-EW was qualified as 
estimated (J) due to poor correlation in the MSA 
analysis. 

• Results for arsenic in BS050-MS, BSOSl--MS, BS004-GF, 
BS006-GF, BSOlO-FD, BSOll-FD, BS012-FD, BS014-SS, BS016-
EW, BS017-GF, BS018-GF, BS019-GF, BS022-GF, BS023-GF, 
BS0~4-RV, BS025-SS and BS026-GF were qualified as 
estimated (J, UJ) due low post-digest spike recoveries. 

The laboratory should be requested to provide clarifications 
of reported QC inform~tion as described in Sections II and VII to 

9 
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ensure that accurate documentation is available for future 
reference. 

This report should be considered part of the data package for 
all future distributions of the inorganics data. 
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. ' .. _ ._:_; _,_,_; :.~ - - '~- -- ... -j 

OS 
: 0.5 

DATASUMMARY FOR'M: INORGANICS 
BIOTA SAMPLES 

(mg/Kg) 

.l '·····. 

Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993 

SDG #: 050-MS Trillium Project No.: 92212 

Arsenic 
Lead 

---+--_3_.1
4

1
, '-·- • 0.09 UJ 0.10 UJ 0.09 UJ 0,10 UJ 0:09 __!:!!_ _ 0.09 _ u_· J. _____ ·0_;3_5 ,____ _ _ Q~!. l__. 

U.4: 'J , 10,5 J 0.30 J 0.12 J 0:10 UJ 0:09 UJ 0.37 J 3.3 J 2.2 J 
·-· ----·---- ----- ,-.------- ----·· ---------· -··-- ------~-- ------ ·-- ··--·------···-- ----- -··--- ··-·· ----·- ·----- ----·-·- ----··· 

OJJ25 : -~~~£~L ____ . ----~:!!. ___ ·--~'.~: ·~ -··· .. _ .. _0.0_2_ ;.:! ____ p_.1_4· ' _______ Q:!~ __ . _ ---~:!~ _______ Q'.!! -·-- i ___ O.!~ ___ o.~ ·-··· 
··-·- ·--·---··-·-- --·-··-····- -~·--··· ·---· ·--------: ·----- ____ ;.___. ______ --- - --··--- ----- ----·-·-- ~----·:-----· --·--- ----·· ·-· --· ·: 

-· --------~----l·-~---.l----1•--__.. _ __.._ __ _.___._ __ _... ______ ...__!----·------~f- 1---1---

~--·· ---------- ._ __ _.___._ __ _._ __ ,_ __ _,_~..____ _ __. _ _.__ __ _.___._ ____ _,__, ____ --~----~--~----,...--- ' 
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DATA SUMMARY FORM: INORGANICS 
BIOTA SAMPI.ES 

(mg/Kg) 
Site Name: York Oil Superfund Site Sampling Dates: Sept s.,....17, 1993 

SDG #: 050-MS Trillium Project No.: 92212 

[~:::::~~~~~~;~ 
0

~~ ~i ~I_ ;~~::~:J;~f--e~r-s~-1-~~~1 
0.5 Arsenic 0.09 · UJ 0.10 UJ 0;09 OJ 0.19 J O.lO UJ 0.10 UJ 0.09 UJ O.U J- OJ-2 J ----- ----- --- ---------- ---· 
0.5 Lead 0.09 UJ 0.10 UJ 0.14 J 0.73 J OJ3· J 0.12 J 0.27 J 0.29 J 0.62 J ---------- ··-· -- ------- ---· --·-·----- -- -------- --------- --- ----- ---- -· ------~ - - - --------- ------ ------ ----·--· -·- ---··· -- ---·--- --- . --

0.025 ~«:~~~~)'. _ . 0.03 _ _ -~'.~~ 0,03 . ___ ·--·· ~:!~ _______ Q:~~ . _ Q.~ ~ __ ·-·-· ~:~~ J -----~:!~ . ... ____ ~:~ 

Hazleton Lab SOPs Page2 ofl 

301909



;-- ~--I- (- :-- -<~ - ::.-.-.. ·-- - .. _, .. - .... - .. --

RL 

DATA SUMMARY FORM: INORGANICS 
BIOTA SAMPIES 

(mg/Kg) 
Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993 

SDG #: 050-MS 

Sample Number 
Lab ID 

% Solids 

Trillium Project No.: 92212 

____ Q:~ ___ Arsenic 0.11 J 0.17 J 
--~------- ------·- ------t--- ----· ·----- -·-- ---

0 .5 Lead 1.5 J 0.39 J 
---~- .. ---------1----+--1-----+---+----+--J----~-4---~f-- ---ii---- -- -·----!--- --·------ - ··---- ---·- -· .... - . 

o.~~ -----~~_!cury ________ o.o_s __ . _____ o.~~>-------t-------1---+---1--------+-- ____ --t-----+------- ________________ _ 

. ···-·-·-·· ·-- \I 

. --·- ----·-···------- -- --·--------- ----- ···-·----·--- --- ------------ ------ ---- -- -------- --·-··· ·-- -·---- ----·. -------·-. -- ---- , .... -

----L--~---~ -- --- ------ -

Hazleton Lab SOPs Page 3 of 3 
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U.S. EPA - CLP 

1 EPA SAMPI,.E NO. 
INORGANIC ANALYSES DATA saaET 

1 N~e: BES_INC. ____ .....,.. __ _ Contract: BBES_~-

Case No.: SAS No.: SDG No.: 050-MS I Code: HAZLET · 

:L·.rix (soil/water): 

lel ( low /med) : 

BIOTA 

LOW_ 

Lab Sample ID: 310003:0 

Date Received: 10/04/93 

; Solids: 

I 
iee.e .J.\.d- e.o.'t..,,\\~~" t \ j 

we.*- e_o. " '"tt ~ 
Concentration Units (uq/L or mq/kq dry-weight): MG/KG 

·:I 
.I 

,I 
I 
~I 

:I 
;I 
'\;P 

"I 
. :I. Bf .. :.; ... or e ore: 

· :lor After: 

:omments: 

I 
... 

:I 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47•3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28•0 
7440-62-2 
7440-~6-6 
5955-70-0 

Analyte Concentration 

Aluminum 
Aiitimony-
Arsenic - 3.1 
Barium 
Beryllium 
Cadmium 
Calcium-
Chromiuil 
Cobalt -
Copper. 
Iron 
Lead 11.4 
~qnesium 

. 

Manqanese 
Mercury 0.11 
Nickel -
Potassium 
Selenium_ 
Silver 
sodium- - . 

Thalliiiiil 
Vanadium_ 
Zinc 
Cyanide_ 

Clarity Before: 

Clarity After: 

FORM I - IN 

3 

c Q M 

- Nit - NR - _-,:_ F_ 
NR - NR - NR - NR - NR - NR - NR - NR - 1--111'..:d. F 
NR - NR - AV - NR - NR - NR - NR - NR - NR - . 

. - NR - NR - NR - ... 

-
Texture: 

Artifacts: 

ILM03.Q 301912



U.S. EPA - CLP 

l EPA SAMPLE NO. 

I 
,:1 

INORGANIC ANALYSES DATA SHEET 

41 Name: BES..,..l:NC. _______ _ 

,, Code: HAZLET 
I· 
-iatrix (soil/water): 

;fel (low/med): 

5 Solids: 

Case No.: 

BIOTA 

LOW 

8~004-GF 
Contract: BBES __ _ 

SAS No.: SDG No.: 050-MS 

Lab Sample ID: 31000331 

Date Received: 10/04/93 

;I ~f II ,,,/If~ ~Lt' 
Concentration Units (ug/L or mg/kg~ w~ight): MG/KG 

ll 
;_I 

:I 
:J 
"'.,/ 

!.I 
:I 

rl r, .. ,. 

··1 
.! . 

O:.~or Before: 

· ;lor After: 
-

Comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955 ... 70-0 

Analyte Concentration 

.Aluminum 
Antimony-
Arsenic - 0.09 
Barium 
8eryllium - -

Cadmium. -

Calcium-
Chromium --

Cobalt -
Copper 
Iron 
Lead 10.5 
Magnesium 
Manganese 
Mercury 0.02 
Nickel -
Potassium 
Selenium 
Silver 
Sodium-
Thallium 
Vanadium-
Zinc 

. -
Cyanide_ 

Clarity Before: 

Clarity After: 

c Q 

- -- -

-
u fl __ 

- --
-
-

-----
-- -

.... 
- X)i~ 

- ;r -..... 
------- --

--

M 

NR 
NR 
F_ 
NR 
!JR 
NR 
NR 
NR 
NR 
NR 
NR 
F 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

(!.a~, ,,1,? 

etlf 11J td'13 

Texture: 

Artifacts: 

:l---------____,_.,._---------------
\1----.....----------
·-··.::· FORM I IN ILMOJ.O 

:1 4 

301913



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

8~004-GF 
Name: BES_INC. ___ .._ ___ _ Contract: BBES __ _ 

I
ll Code: HAZLET Case No. : SAS No.: SDG No.: 050-MS 

atrix (soil/water): BIOTA 

LOW_ 

Lab Sample ID: 31000331 

Date Received: 10/04/93 11rel (low /med) : 

5 Solids: 

I· 
~ JS.er Cflf II /1g/f ~ !A}Lt° 

Concentration Units (ug/L or mg/kg~ w~i9ht): MG/KG 

I 
I 
Ii 
I. 
I 
I 
ii 
I 
clor Before: 

·tor After: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38•2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48•4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97•6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440•62-2 
7440-66-6 
5955-70-0 

-- . 

Analyte Concentration 

Aluminum 
Antimony-
Arsenic_: 0.09 
Barium 
Beryllium 
Cadmium 
Calcium- ·-- -

Chromium_ 
Cobalt 
Copper 
Iron 
Lead 10.5 
Magnesium ·-

Manganese ---

Mercury._ 0.02 
Nickel -
PotassIWii 
Selenium_ 
Silver 
Sodium-
'l'halli'iiiil __ 
vanadium 
Zinc 
Cyanide_ 

Clarity Before: 

Clarity After: 

c Q 

--
u v~ 
-
·-----
-· 
- v.:_ 
-
- J:: ..... 
------
----

M 

Ni 
NR 
F_ 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F 
NR 
NR 
AV 
NR 
NR 
Na 
NR 
NR 
NR 
NR 
NR 
NR 

-

e.a~(1il113 

(!O.f 11J 1 d t; 3 

Texture: 

Artifacts: 

Comments: 

1----------~~~---~----, _ _......__..__,.._... ______________ __,_......__ 

FORM I - IN ILM03.0 

I 4 
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I 
I 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I Name: BES_!NC. _______ _ Contract: BBES. __ _ 

EPA SAMPLE NO. 

!_5006-GF 

i Code: HAZLET Case No. : SAS No.: SDG No.: 050-MS 

c.~ix (soil/water) : BIOTA rel (low/med): LOW_ 

Lab Sample ID: 31000332 

Date Received: 10/04/93 

Solids: 

I 
.J.ge,e /c./.(, eA.E,t/J/'1-3 uJt; 

Concentration Units (ug/L or mg/kg ~weight): MG/KG 

I 
I 
I 
I 
I 
I 

• I 
~ll.or Before: 

·for After: 

:oinments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2. 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
744.0-48-4. 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

. -

Analyte Concentration 

Aluminum 
Antimony --·-

Arsenic......_ 
Barium 

0.10 

Beryllium 
Cadmium 
Calcium-
Chromium 
Cobalt 
Copper_ -

Iron 
Lead 0.30 
Magnesium 
Manganese 
Mercury 0.02 
Nickel -
Potassium 

.. 

Selenium_ 
Silver 
Sodium-
Thallitim. 
Vanadium--Zinc 
Cyanide_· . -

Clarity Before: 

Clarity After: 

c Q 

-
-
u :±?._' 
-
-
--
--

. -- , -
- J:.f(fli'_ 

-
-
- ;r: 

·--
--

.. -
...... 

--
-
-
-

M 

-NR 
NR 
F 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

(!g.1?1i11? 

~f 11{1i/4; 

Texture: 

Artifacts: 

1----------
1 
I 

FORM I - IN 

5 

ILM03.0 301915



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

~010-FD 
Name: HES_INC._... ______ _ Contract: BBES __ _ 

l
b Code: HAZLET Case No. : 

trix (soil/water): BIOTA 

SAS No.: SDG No.: 050-MS 

Lab Sample ID: 31000333 

Date Received: 10/04/93 Ivel ( low /med) : LOW_ 

s Solids: 

I 
µCo J 4. & tltf ,,µ,flj~ t. . 

Concentration Units (qg/L or mg/kqPweight): MG/KG 

I 
I 
I ,, 
.1 
I 
I· 
,,/ 

I 
I c ... lor Before: 

llor After: 

Comments: 

CAS No. Analyte Concentration C Q M 

..... --------- ~-.......... - --------- - --- -7429-90-5 Aluminlim NR 
7440-36-0 Antimor:iy- ------.... ·---...- -~-- NR 
7440-38-2 Arsenic - 0.09 U ~--- F 
7440-39-3 Barium NR --- ------ - ---7440-41-7 Beryllium ---------- .... ______ NR 
7440-43-9 Cadmium NR 

. - -------- - ---7440-70-2 Calcitim NR 
. - ------ - ---7440-47-3 ChromiUllJ._ ------ -· ___ NR 

7440-48-4 Cobalt NR - ------ - ---7440-50-8 Copper..._ NR 
7439-89-6 IroQ - NR 
7439-92-1 Lead o .12 "% ;[#_ F_ (!,O.fu/1s/4 3 
7439-95-4 Magnes1ti.In NR 
7439-96-5 Manganese __ ___. ......... _.__ 

0.14 7439-97-6 Mercury 
7440-02-0 Nickel -
7440-09-7 Potassium·-----------
1782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium---
7440-28-0 ThalliWil ------
7440-62-2 Vanadilim-:-
7440-66-6 Zinc - ------
5955-70-0 Cyanide_ ---------

Clarity Before: 

Clarity After: 

--
-
..... 
-
-
·-
·-
-
-
-

NR 
AV 
NR 
NR 
NR 
NR 

- . 

NR 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

1------------------------------------
1· 
I 

FORM I - IN 

5 

ILM03.0 301916



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DAT~ SHEET 

BjOll-FD 
Name: BES_INC. ______ ........,_ Contract: BBES __ _ 

Case No.: SAS No.: SDG No.: 050-MS r Code: HAZLET 

i~ ... rix (soil/water) : 

· 1rel ( low /med) : 

BIOTA 

LOW -··-

Lab Sample ID: 31000334 

Date Received: 10/04/93 

; Solids: 

I 
~ ~4.f Ott 11/1'l/4:; we+ 

Concentration Units (ug/L or ing/kg~ weight): MG/KG 

I 
I 
I 
I 
I 
I 
I 
··~:~ 

I 

: •. or Before: 

' ,.or After: 

:omments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
74~0-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09 .... 7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration c Q M 

-Aluminum NR --Antim1::>ny - --- ·- NR 
Arsenic - 0. ],.0 u ~- F_ 
Barium NR 
BeryllIUiii - NR -Cadmium NR 
Calcium- - NR -- -

Chromium - NR --Cobalt NR 
Copper- - NR -Iron NR 
Lead 0.10 u "Dfl_ F 
Magnesiqm NR -Ma,nganese NR -Mercury 0.12 AV 
Nickel - - NR -Potassium NR -Selenium NR 
Silver -- - NR 
Sodium- - N'R 
'l'halliiiiil - NR 
Vanadium- - NR 
Zinc - - NR 
Cyanide_ -- -

-- NR -- -
Clarity Before: __ _ Texture: 

Clarity After: Artifacts: 

1--------------------------------
. __ , _________ ;.._, ____ _;_ ____________________________ __ 
1~---------------------------------

FORM I - IN ILM03.0 

I ... 
I 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

1-.b Name: BES_INC. _________ _ Contract: BBES __ _ 
~?012-FD 

Case No.: SAS No.: SDG No.: 050-MS lcb Code: HAZLET 

, : · 1trix (soil/water) : 

I ~vel ( low /med) : 

BIOTA 

LOW 

Lab Sample ID: 31000335 

Date Received: 10/04/93 -
; Solids: 

I:. 
. ~ ;;. s. 'i ti f 11/tf/11~ . 

Concentration Units (ug/L or mg/kg ~weight): MG/KG 

Ii! 

I 
I 
I 
I 
I ,, 
I 
l1or Before: 

tlor After: 

Comments: 

I 
I 
·I 

CAS No. 

74~9-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration 

Alilininum 
Antimony 
Arsenic 0.09 
Barium -
Beryllium 
Cadmium 
Calcium-
Chromium 
Cobalt 
Copper-
Iron 
Lead 0.09 
Magnesium 
Ma:nqanese -·-· 

Mercury 0.14 
Nickel - ---· 

Potassium 
Selenium_ 
Silver 
Sodium-
Thallium 
Vanadium 
Zinc 
Cyanide -

Clarity Before: 

Clarity After: 

FORM I ... IN 

s 

c Q M 

- NR - NR 
-ztJf:__ u F 

NR - NR - NR - NR - NR - NR - NR -
' 

NR 
u ay_ F 

NR 
NR - AV - NR - NR - NR 
NR - NR - NR 
NR - NR - NR -- ·-
Texture: 

Artifacts: 

ILM03.0 301918



1· 
I 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

l.l Name: BES_INC. _______ _ Contract: BBES __ _ 

".ab Code: HAZLET Case No.: SAS No.: 

EPA SAMPLE NO. 

.!5j 014-SS 

SDG No.: 050-MS 

; l~rix (soil/water): 

rel (low /med) : 

s i;olids: 

BIOTA 

LOW_ 

Lab Sample ID: 31000336 

Date Received: 10/04/93 

~ J.7. {., t4f.,1l19/t} uJ.e.+-

I Concentration Units (ug/L or mg/kg Jkf" weight): MG/KG 

I 
I 
I: 
I 
I 
I 
1.-
~.r) 

I 
·._f .. or Before: 

' 11.or After: 

C'ments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38•2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

- - ... 

Analyte Concentration c Q M 

-Aluminum NR 
Antilnony- -

- ·----

~ 
NR 

Arsenic - -·· 0.09 u .F_ 
Barium _,,.. NR -Beryllium NR -Cadmium NR --

Calcium- - NR -ChromiWJJ NR .... 
Cobalt NR 
Copper- - NR - - NR Iron - -

~ 
.... 

Lead 0.37 F_ 
Magnesium NR -Manganese NR -Mercury 0.11 AV 
Nickel - - NR 
PotassIWii -

- -- - NR -Selenium NR ·-Silver NR 
Sodium- - NR 
Thalli'Uiii'""" - NR 
Vanadium- - NR -Zinc . - NR -Cyanide_ 

- . 

NR -- -
Clarity Before: __ _ Texture: 

Clarity After: Artifacts: 

1----------------------------~-------
I FORM I ... IN ILM03.0 
'. 

I 9 
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U.S. EPA ... CLP 

1 EPA SAMPLE NO. 

I 
I INORGANIC ANALYSES DATA SHEE.T 

~ 015-EW I Name: BBS ..... INC. _______ _ Contract: BBES._._........,..,.... 

I Code: BAZLBT Case No. : SAS No.: SDG No.: 050-MS 

tc...:.~ix (soil/water): BIOTA 

f el (.low /med) : :LOW_ 

; Solids: 

Lab SC!J?lple ID: 31000337 

Date Received: 10/04/93 

I 
~ o1.~ ·.d- CJ.t ,,/,sf~;, 

Concentration Units (ug/L or mg/kg yr-weight): MG/KG 

I 

:.lor Before: 

: [for After: 

Comments: 

- -

CAS No. 

7429-90-5 
7440-36•0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97..,.6 
7440-02-0 
7440-09-7 
778~-49-2 
7440-22-4. 
7440-23-5 
7440•28-0 
7440-62-2 
7440-66-6 
5955-70-0 

----

Analyte Concentration 

Aluminum 
Antimony ··-

Arsenic___., 
... 

0.35 
Barium 
Beryllium - ... 

. ·-

Cadmium __ 
Calcium-
chromium . ·-

Cobalt_ .. ~ 
Copper 

-·· Iron 
Lead - --- --- 3.3 
Mciqnesium - ··-

-·-Manganese -· ·-

Mercury_ 0.13 
Nickel -·- .. 

Potassium - . - -·-

--- - . 

Selenium_ ··-· 

Silver -
sodium- - - -- .. 

Thallium· 
Vanadium-
Zinc 

. -· 

- - ----

Cyani.de __ .. 

Clarity Before: 

Clarity After: 

c Q M 

- .NR 
- - .. fttL'?. NR 

lN i1llillf~ F 
NR 

·-
NR - NR - NR - - ·---
NR - NR -· NR - -· 

I NR - F ~--- NR ...... 
NR - AV -

-
NR - NR - NR - NR --- --- NR - NR - NR - NR - NR - . -

__ ., -
Texture: 

Artifacts: 

.1---------~-~-------------_..,.,.,....... 

II 
:I 

FORM I - IN 

10 
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I 
I 

U.S. EPA - CLP 

1 
INORGANIC ~ALYSES DATA SHEET 

I Name: BES_INC. _______ _ Contract: BBES ---
Case No.: SAS No.: 

EPA SAMPLE NO. 

SDG No.: 050-MS • i' ~ode: HAZLET 

l~.rix (soil/water): rel (low/med): 

B:tOTA 

LOW 

Lab Sample ID: 31000338 

Date Received: 10/04/93 

; .:)olids: CJ.~{11/,, wef-

I concentration Units (ug/L or mg/kg~ weight): MG/KG 
: ~ . 

I'. 

I 
I 
I 
I 
I 
1· 
I 

Before: 

. ,or After: 

:v~ents: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439•97-6 
7440-02-0 
7440-09-7 
7182-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration 

Aluminum_. 
Antimony-
Arsenic_: 0.41 
Barium 
Beryllium 
Cadmium 
Calcium- .. --

Chromium_ 
Cobalt 
Copper .. _ --

Iron 
Lead 2.2 
Magnesium 
Manganese 
Mercury_ 0.09 
Nickel - -

Potassium 
Selenium ·-. 

Silver 
Sodium---
Thal limn 
Vanadium-
Zinc 
Cyanide_ 

-··-

Clarity Before: 

Clarity After: 

c Q M 

- NR - NR ., / -
~,-,I F_ ·-- NR ·- NR - NR - NR - NR - NR - NR -

/ .. / NR -
,-I'~ F_ 

NR 
NR - AV - NR - NR .... 
NR - NR - NR - NR - NR - NR - NR -- -· 
Texture: 

Artifacts: 

1-· -------------~------~-

I 
I 

FORM I ... IN 

11 
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I 
I 

U.S. EPA - CLP 

1 
INORG1UtIC ANALYSES DATA SHEET 

EPA SAMPLE NO. 

l·Name: HES_INC. _______ _ 
BS 017-GF 

Contract: BBES ---
Case No.: SAS No.: SDG No.: 050-MS =j Code: HAZLET 

AriX (soil/water): 

lel. (low/med): 

-olids: 

BIOTA 

LOW ....... 

Lab Sample ID: 31000339 

Date Received: 10/04/93 

I 
1· 

~11-'I CJ.7,/t'i/if!J 
Concentration Units (ug/L or mg/kg ,tJf weight): MG/KG 

.I 
I 
I 
I 
I 
I 
t:;/ 

I 
.Jor Before: 

tor After: 

!c.-4Jlents: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89..;6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration C Q M 

Aluminum --..- .NR 

:;~~~y ......... .---.....__O • 09 U :i}f-- ~NR &.t~g/ ~ 3 
Barium - 11 t 
BeryllIWii -------- NR 
Cadmium NR 
Calcium- NR 
ChromiuDI NR Cobalt - _______ ............ - --- NR 

Copper NR 

~=esiWll o.og Q :1}"_ ~ e4Mef1~ 
Manganese NR 
Mercury 0.03 AV 
Nickel - -------- NR 
Potassium NR 
Selenium NR 
Silver - NR 
Sodium--- NR 
Thalli'Wii"'" NR 
Vanadium- · . NR 
Zinc - NR 
Cyanide NR 

------
Clarity Before: Texture: 

Clarity After: Artifacts: 

1--------------------~--------
I. FORM I - IN ILM03.0 

I 12 
' 

301922



1· 
I 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA Sl;IEET 

lb Na.D,le: BES_INC. ___ ......._. ___ _ Contract: BBES __ _ 

EPA SAMPLE NO. 

~Code: HAZLET Case No.: SAS No.: SDG No.: 050-MS 

~triJiC (soil/water): BIOTA 

LOW_ 

Lab Sample ID: 31000340 

Date Received: 10/04/93 Ivel (low /med) : 

~ Solids: 

I 
I 
I 

~ ;i.'3.D eJt nft.s/lf 1' we:f: 
Concentration Unit$ (uq/L or mq/kq ~weiqht): MG/KG 

• 
I 
I 
I 
11 
··:.1:1 

I 

:fl or After: 

i.: • .-omments : 

:I 
:1 ( 
L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

.. , 

Analyte Concentration 

Alwninum 
Antimony-
Arsenic - 0.10 
Barium 
Beryllium 
Cadmium 
Calcium-
Chromium 
Cobalt 

.. 

Copper · 
Iron 
Lead o.·10 
Magnesium 

.. 

.. -
Manqanese 
Mercury 0.03 
Nickel -
Potassium 
Selenium 
Silver - .. 

Sodium-
Thalli\iiii"" 
Vanadium 
Zinc 
Cyanide 

.. 

Clarity Before: 

Clarity After: 

FORM I - IN 

13 

c Q M 
...... 

NR -
~.:..__ 

NR 
u F 

NR - NR - NR - NR - NR ... - NR - NR -
iiji'~ 

NR 
0 F 

NR 
NR - AV - NR - NR - ... 

NR - NR - NR - .. 

NR - NR - NR - NR --
Texture: 

Artifacts: 

ILM03.0 301923



u.s.-EPA - CLP 

l EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

1·> Name: EU::S_INC. _______ _ Contract: BBES __ _ 
S;,019-GF 

.ab Code: HAZLET Case No.: SAS No.: SDG No.: 050-MS 

' 1. ;rix (soil/water)-: 

Ivel (low /med) : 

; Jolids: 

BIOTA 

LOW 

Lab Sample ID: 31000341 

Date Received: 10/04/93 

I .,, 
el.~/11/'I:;; 111~-r 

Concentration Units (ug/L or mg/kg}ZY weight): MG/KG 

,,, 
I 
:I 
I 
I 
,I, 
I ·.·_J 
·t 

:1. 
J or B~fore: 

-. · .,ior After: 

~_ments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

-- -

Analyte Concentr~tion c Q 

-Aluminum 
Antimony -

! 
Arsenic_ 0.09 u ~-Barium 
BeryllIWii ---Cadmium_ 
Calcium-
Chromimn -
Cobalt -Copper --Iron 

~ 2;~ Lead __ 0.14 
Magnesium -Manganese 
Mercury 0.03 
Nickel - -
PotassIWii -

-Selenium.._ -Silver 
Sodium- - - -
Thallium - - -
Vanadium- --Zinc -Cyanide_ - - -

-
Clarity Before: __ ..... 

Clarity After: 

M 

NR 
NR 
F 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

-
Texture: 

Artifacts: 

l---~~---------~--~~~--

1. 
I 

FORM I - IN 

14 

ILM03.0 
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I 
I 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

l'b Name: BES_INC. __ ~~~~~..----.- Contract: BBES ____ _ 

EPA SAMPLE NO. 

87 020--EW 

-~ Code: HAZLET Case No.: SAS No.: SDG No.: 050-MS 

ltrix (soil/water) : BIOTA 

LOW .......... 

Lab Sample ID: 31000342 

Date Received: 10/04/93 tel (low /med) : 

! Solids: 

I 
I 
,f, 

~ ;r,.f etf 11fti/ f; we/" 
Concentration Units (ug/L or 1119/kg ~weight): MG/KG 

··I 
I 
1· 
1· 

I 
I 
Jlor Before: 

llor After: 

Comments: 

-

CAS No. 

7429--90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439 ... 95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440•22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

-

Analyte Concentration 

Aluminum 
Antimony 
Arsenic 0.19 -Barium -

Beryllium 
Cadmium 
Calcium-
Chromium_ 
Cobalt 
Copper 
Iron 
Lead 0.73 
Magnesium 
Manganese 
Mercury _0.15 
Nickel -
Potassium 
Selenium 
Silver 
Sodium-..... 
Thallium-
Vanadium-
Zinc - - - --
Cyanide 

Clarity Before: 

Clarity After: 

- -

c Q M 

- NR -
I, Xf ~ 

NR 
F_ 
NR - NR - NR - NR - NR 
NR - NR - NR @;t __ - F ... 
NR - NR - AV - NR - NR - NR - NR - NR - NR -

-- NR - NR - NR --
Texture: 

Artifacts: 

1--~---~--~~------------
1 
I 

FORM I - IN 

15 
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U.S. EPA - CLP 

l EPA SAMPLE NO. 

I 
1- INORGANIC ANALYSES DATA SHEET 

!>5 022-GF 1:, Name: BES_INC. ___ _.._ ___ _ Contract: BBES __ _ 

I
~ ~ode: HAZLET Case No.: SAS No.: SDG No.: 050-MS 

.ca.~rix (soil/water) : BIOTA 

f'el (low/med): LOW 

Lab Sample ID: 31000343 

Date Received: 10/04/93 

; Solids: 

I 
~ ,;i~.o cat ,,/11/1~ w.a

concentration Units (ug/L or mg/kg~ weight): MG/KG 

1· 
I 
I 
I 
1: 

I 
I~ 

I 
:I .... or Before: 

1 l~or After: 

Comments: 

-

CAS No. 

7·4·29-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7182-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955.,..70-0 

Analyte Concentration 

Aluminum· 
Antilnony- .. 

Arsenic - 0.10 
Barium --
Berylliuiii 

.. 

Cadmium 
Calcium~ 
Chromium 
Cobalt 
Copper 
Iron ---

Lead 0.13 
MagnesiWJl 
Manganese 
Mercury ......... 0.03 
Nickel 
Potassium 
Selenium_ 
Silver 
Sodium..__ 
Thalliliiil 
vanadium-
Zinc -
Cyanide 

Clarity Before: 

Clarity After: 

c Q M 

- NR - - - ---

:Q_ NR 
0 F 

NR 
NR - NR - NR - NR - NR - NR -

' rt-
NR 
F 
NR ..... 
NR -· AV - NR 

-

NR - NR - NR 
NR - NR - NR -

-- NR 
NR --
Texture: 

Artifacts: 

1~----------~--------------------

1. 
I 

FORM I - IN 

16 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
lNORGANIC ANALYSES DATA SHEET 

1-$ 023-GF 
Name: Contract: BBES~---, · r ~ode: HAZLET Case No. : SAS No.: SOG No.: 050-MS 

- ·c.:rix (soil/water) : BIOTA Lab Sample IO: 31000344 

I.rel (low/med): LOW_ Date Received: 10/04/93 

s Solids: ~ J!.8 ~ ll/t'6/ 'i,3 (J)ej-
1 Concentration Units (ug/L or .mg/kg c;,rt weight): MG/KG 

I 
I 
I 
I 
I 
I 
I 
I 

..... lor Before: ror After: 

comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439 ... 95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration 

.Aluminum 
Antimony-
Arsenic - - -- 0.10 
Barium -:--
BeryllIWii 
CadiDium ---

Calc-ium-
Chromium -Cobalt 
Copper -
Iron - -

Lead 0.12 
Magnesium 
Manganese 
M4!!rcury_ 
Nickel 

0.02 

PotassIWii 
Selenium_ 
Silver 
Sodium-
ThalliWil 
vanadiWll-
Zinc 
Cyanide_ 

Clarity Before: 

Clarity After: 

c Q 

-
-
u ilf _ 
- --

-
-
--
-
-
J ::row_ 
-
- (j 

c 

--
-
-
-
-- --

-
-
-
-

M 

NR 
NR 
F_ 
NR 
Nl{ 
NR 
NR 
NR 
NR 
NR 
NR 
F 
NR 
NR 
A 
NR 

- ~~ lf/!fJf2:;) 

v liar'' ft i/ B 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Texture: 

Artifacts: 

1--~~~---------~~~~~ 
•. 

I ,. FORM I - IN 

17 
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U.S. EPA - CLP 

1 . EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

,.-b Name: BES_INC. __ ......., ____ _ 
~7 024-RV 

Contract: BBES __ _ 

l
b Code: HAZLE'!' Case No.: SAS No.: SDG No.: 050-MS 

; atrix ( soil/wa,ter) : BIO'l'A 

LOW_ 

Lab Sample ID: 31000345 

Date Received: 10/04/93 Ivel (low/med): 

t Solids: 

I 
,~, 

.~ ;>.4·1 CJ.t 11/1sl 'i JJ ,µer 
Concentr"-tion Units (uq/L or mg/kg~ weiqht): MG/KG 

.I 
I 
I.: 

•I 
.I 
lj 
·1 

llor Before: 

; <a_~or After: 

Comments: 

CAs No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

'' 

Analyte Concentration 

Aluminum 
Antimony-
Arsenic_ 0.09 
Barium . 
Beryllium 
Cadmium 
Calcium--
Chromium 

' -Cobalt 
Copper· ·. 
Iron 
Lead 0.21 
Magnesium 
Manganese 
Mercury_ 0.02 
Nickel .. 
.Potassium 
Selenium 
Silver -
Sodium-
Thal limn 
vanadium-

' -
Zinc 
Cyanide_ 

Cl~~ity Before: 

Clarity After: 

. 

c Q M 

- -NR - w_:_ NR 
u F 

NR - NR - NR - NR - NR - NR - NR -.,, ljt~ NR 
F 
NR 

< NR - ;1_ AV - NR - NR - NR - NR - NR - NR - NR - NR - NR -
------ -. 

Texture: 

Artifacts: 

1-----------------------------
1. 
.,. FORM I - IN 

18 
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I 
I 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I Name: BES_INC. ___________ ~ Contract: BBES __ _ 

EPA SAMPLE NO. 

~ 025-SS 

·1 Code: HAZLET Case No.: SAS No.: SDG No.: 050-MS 

: -~-rix (soil/water): BIOTA 

LOW -··-

LcU> Sample.ID: 31000346 

Date Received: 10/04/93 r1 (low/med): 

. Solids: ~ d--1· a- 11At:, . I J 

I 
I 
I, 

l.J1< r ''{/$( f _!, llJet;-
Concentration Units (ug/L or mg/kg sJzf weight): MG/KG 

I 
I 
I 
I 
·1 
I 
,lr Before: 

!• rr After: 

!omments: 

I 

.. 

CAS No. 

7429-9-0-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-i 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
744.0-66-6 
5955•70-0 

Analyte Concent:i;ation 

Aluminum 
Alitimony-
Arsenic_: 0.11 
Barium 
Beryllium 
Cadmium. 
Calcium-
Chromium 

.. 

Cobalt 
Copper 
Iron 
Lead· 0.29 
Magnesium 
Manganese 
Mercury 0.12 
Nickel -
PotassIWii 
Selenium_ 
Silver 
Sodium-
Thalliilm 
Vanadium-
Zinc --
Cyanide 

Clarity Before: 

Clarity After: 

c Q M 

- NR -
li y_ NR 

F_ 
NR - NR - NR - NR - NR - NR - NR -

% ?J}t---. 
NR 
F 
NR 
NR ·- AV - NR - NR - NR - NR - NR - NR - NR - NR - NR -

..... -
Texture: 

Artifacts: 

_____________ ...._. _________________________________________________ __ 

FORM I - IN ILM03.0 
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.. 1--

1--

,-=> 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Name: BES_INC. ______________ _ Contract: BBES ---

EPA SAMPLE NO. 

~026-GF 

··b Code: HAZLET Case No.: SAS No.: SDG No.: 050-MS 

~ _J 'P~tri~ (soil/water) : BIOTA 

LOW-.. 

Lab SaJnple ID: 31000347 

Date Received: 10/04/93 I vel (low /med) : 

; Solids: 

I 
. ,-, 

~ /'t.D ae11ft/13 wd--
concentration Units (ug/L or mg/kg~ weight): MG/KG 

I 
I 
I 
I ., 

.,,I·.· 
'I L: 
; ; :I; 

· 1J.or Before: 

i llor After: 
--

Comments: 

I 
.-I 
I 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440 .... 43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97•6 
7440-02-0 
7440-09-7 
7782-49-2 
7440•22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

--

Analyte Concentration 

AlWnirium 
Antimony-
Arsenic - 0.12 
Barium 
Berylliwn 
Cadmium -- -

-- ' 

Calcium_,.... 
Chromium 
Cobalt 
Copper.-- -
Iron 
Lead 

. -
0.62 

Magnesi~ 
Manganese 
Merc·ury . 0.04 
Nickel -
Potassium - -

Seleni'llm 
Silver 
Sodium-
Thalliwn - - ·-

Vanadium-
Zinc 
Cyanide -

Clarity Before: 

Clarity After: 
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NR 
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NR - F 
NR 
NR - AV --- NR 
NR - NR -
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- NR 

NR - NR -
..-. NR 

NR --
Texture: 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 

I 
I INORGJWIC ANALYSES DATA SHEET 

~050-MS 
1-:> Name: HES_INC._ ......... _.__ ____ _ Contract: SBES __ _ 

r Code: HAZLET 

1-triJc (soil/water): 

I i7el (low/med) : 

Case No.: 

BIOTA 

LOW_ 

SAS No.: SDG No.: 050-MS 

Lab Sample ID: 31000328 

Date Received: 10/04/93 

~ Solids: 

I 
~ c;.fi.g eA,f 11/!t/lf!J .. 

Concentration Units (ug/L or mg/kg~ weight): MG/KG 

1·· 

I 
I 
I
I 
I 

'j 
·.1 

1...llor Before: 

IJor After: 

COimnents: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration 

Aluminum 
Antimony. 
Arsenic· 
Barium 
Beryllium 
Cadini.um 
caiciuin-
Chromium_ 
Coba:lt_ 
Copper_ 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel -
Potassium 
Selenium_ 
Silver 
Sodium-
Thallilliil" 
Vanadium - . 

Zinc 
Cyanide 

Clarity Before: 

_Clarity After: 

0.11 

-1.s 

0.05 

·-

- . 

c Q M 

- NR -· NR 
% zy~ F 

NR - NR - - ·-
NR - NR - NR - ---

-
NR - NR - NR - ~i__ F 
NR 

- .. 

NR - AV - NR 
. ---· 

NR - NR - NR - NR 
NR - NR - ·- -·- -

NR - NR -
- -·-· ---- -

Texture: 

Artifacts: 

1-------------------------------------------
1 
I 

FORM I - IN 
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U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

I, Name: BES_INC • .,.._--......._ ____ _ Contract: BBES __ _ 

El>A SAMPLE NO. 

b_?051-MS 

·•. r ~ode: HAZL,ET Case No. : SAS No.: SDG No.: 050-MS 

tr....:.rix (soil/water) : BIOTA 

LOW_ 

Lab Sample ID: 31000329 

Pate Received: 10/04/93 l'el (low /med) : 

; Solids: 

I 
~ df·~ ~11/tt/f;; U)e,j-

Concentration Units (ug/L or mg/kgjt'EY weight): MG/KG 

;·1 

I 
I 
I 
I 
I 
I · .. ~ 

I 

1,;-lor Before: 

.,Lor After: 

comments: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-l 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

·-

Analyte Concentration 

Alwninum 
-·-

~timony 
Arsenic ___ o~ 11 
Barium 
Beryllium 
cadmium 
Calcium-
Chromium 
Cobalt 
Copper_ 
Iron 
Lead 0.39 
Magnesium 
Manganese. 
Mercury 0.15 
Nickel -
PotasE.dum 
Selenium --

Silver 
Sodium-
Thalliwn 
Vanadium-
Zinc -
Cyanide_ 

- ·- -
·-

Clarity Before: 

Clarity After: 

c Q M 

- NR ·- NR 
~_::r_ ., F 

NR - NR -- -· 

NR - NR - NR - NR - NR - t. NR - 2e1---- F 
NR - NR - AV ..... 
NR - NR - NR - NR - NR 
NR - NR - NR -..... NR 

- -
Texture: 

Artifacts: 

1----------------------------------------~~ 

I 
I 

FORM I - IN 
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iucu!rIVE SUMMARY 

Validation of the inorganics data (arsenic, lead and mercury) 
prepared by Hazleton Environmental Services for 19 biological 
tissue samples from. the York Oil Superfund site in Moira, New York, 
has been comple'l;ed. The EPA Region I I Standard Operating Procedure 
(SOP) No. HW-2, Revision #XI (l/92) was used as the basis for the 
validation; evaluations were modified as necessary to incorporate 
the specifications of the referenced laboratory SOPs used for 
analysis. These data were reported by the laboratory under Project 
No. 688.02, SDG No. 027-EW, which includes the following field 
samples: 

* 

Y2-BS027-EW 
Y2-BS034-WS 
Y2-BS037-FD 
Y2-BS040-EW 
Y2-BS044-WS 
Y2-BS047-EW 
Y2-BS053-MS* 

Y2-BS032-RV 
t2-BS035-WS 
Y2-BS038-FD 
Y2-B$04.2-EW 
Y2-BS045-WS 
Y2-BS048-EW 

Y2-BS033-SS 
Y2-BS036-WS 
Y2-BS039-F.D 
Y2-BS043-GF 
Y2-BS046-WS 
Y2-BS052-RW* 

thes.e are.· c~osites of individual samples received with dif.ferent ID numbers 

The "Y2-" portion of the sample identifications (IDs) was left 
off the Data Summary Form entries due to space limitations and 
througbout this report for the sake of brevity. 

Key findings of the validation effort resulted in the 
following qualifications of sample results: 

• Results for lead in all samples except BS027-EW, BS042-EW 
and BS048-EW were qualified as estimated (J, UJ). 

• ~es~~ts for ~rcury in S043-GF a: 
1ua. _fied as •. :imated ( J 

BS052-R.W were 

• Results for arsenic in all samples were qualified as 
estim.ated ( J, UJ). 

~he laboratory should be requested to 
of reported QC information as described in 
ensure th~t accurate documentation is 
reference. 

provide clarifications 
Sections II and VII to 
available for future 

This report should be considered part of the data package for 
all future, distributions of the inorganics data. 

1 
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IHTRODUCTIOH 

Analyses were performed according to the following Hazleton 
EnviroILil\ental Services SOPs: 

Arsenic: MP-AST-MA (7/14/93) 
Lead: MP-PBT-MA (7/14/93) 
Mercury: MP-IiGTA-MA (7/1/93) 

Each SOP references the applicable methods from SW-846 (Second 
Edition, 4/84); the SOPs for arsenic and lead also reference the 
Contract Laboratory Program (CLP) Statement of Work for inorganics 
analysis, ILM02.0 (1990). A method detection limit (MDL) of 0.1 
mg/Kg is specified for arsenic and for lead; the MDL specified for 
mercury is 0.025 tag/Kg. A reporting limit (RL) of 0.5 tng/Kg is 
further specified for arsenic and lead; no separate RL is 
specified for mercury. 

Results of sample analy,ses are reported by the laboratory as 
either qualified or unqualified. Unqualified results mean that the 
reported values may be used without reservation. Various qualifier 
codes are used by the laboratory to denote specific information 
regarding the laboratory results. 

The data validation process is intended to evaluate data on a 
technical basis rather than a contract compliance basis fo·r 
chemical analyses conducted under tbe CLP. An initial assumption 
is that the data package is presented in accoI"dance with the CLP 
(or, "CLP-like;,) requirements. It is also assumed that the data 
package represents the best ef f o~ts of the laboratory and has 
already been subjected to adequate quality review prior to 
submission for validation. 

During the validation process, laboratory-qualified and 
unqualified data are verified against all available supporting 
documentation. Based on this evaluation, qualifier codes may be 
added, deleted, or modified by the data validator. Final validated 
results are, thez;-efore, either qualified or unqualified. 
Unqualified results still mean that the reported values may be used 
without reservation. Validator-qualified results are annotated 
with the following codes: 

U - The material was analyzed for, but was not detected above 
the level of the associated value. The associated value 
is either the sample quantitation limit or the sample 
detection limit. 

J - The associated value is an estimated quantity. 
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R - The data are unusable (Note: Analyte may or may not be 

present}. 

UJ - The material was analyzed for, but was not detected. The 
associated value, which is either the sample quantitation 
limit or the sample detection limit, is an estimate and 
may be inaccurate or imprecise. 

These codes are recorded on the Data Summary Forms contained 
in Attachment A and the Inorganic Analysis Data Sheets (Form I) in 
Attac:t:unent B to qualify the results as appropriate according to the 
review of the data package. 

Details of the validation findings and conclusions for the 
inorganics data are provided in the following sections of this 
report: 

r. Holding Times 

II. Calibration 

III. Blanks 

IV. ICP Interference Check Sample 

V. Matrix Spike S~ple Analysis 

VI. Duplicate Sample Analysis 

VI.I. Laboratory Control Sample Analysis 

VIII. Furnace Atomic Absorption QC 

IX. ICP Serial Dilution Analysis 

x. Detection Limits 

XI. Sample Result Verification 

XII. Documentation 

XIII. Overall Assessment 

3 
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I. Bolding Times 

The samples were collected September 8-17, 1993, and prepared 
for analysis on October 20 and October 26, 1993. Analyses were 
completed on or before October 27, 1993. 

No holding time requirements have been established for metals 
analysis in biological tissue samples; however the samples were 
carefully handled and well-documented from collection through 
preparation. There is, therefore, no reason for concern with 
respect to data quality on this basis. Appropriate storage of the 
sample digestates is not as well-documented; · for the purposes of 
the validation it was assu.Ir1ed that the digestates were held in 
refrigerated storage prior to all analyses. 

II. Calibrati()D 

Initial and continuing calibrations were satisfactory for all 
target elements. 

Contract required detection limit ( CRDL) standards were run in 
each analysis series for all three analytes. Concentrations were 
equal to the CRDLs specified by the CLP (10 µg/L, 3 µg/L, and 0.2 
µg/L, for arsenic, lead and mercury, respectively, equivalent to 1 
mg/Kg, 0.3 mg/Kg, and 0.01 mg/Kg; respectively), rather than the 
RLs or MDLs specific to these analyses. Percent recoveries were 
outside the acceptance limits of 80 to 120% for lead (74.7%) in the 
first analysis series and for mercury (1~5%). 

l 

The low recovery for· lead suggests that associated sample 
results near the measured concentration may be biased low; 
therefore, sa11Jple results less than 0.6 mg/Kg (2xCRDL) warranted 
qualificQtion as estimated (J, UJ). Results for lead in BS052-RW 
Clnd BS053-MS were qualified on this basis; results for the other 
two samples run in the affected series were higher than 0.6 mg/Kg. 

The CRDL standard concentration for mercury ( O. 2 µg/L) is 
equivalent to O. 01 mg/Kg in a sample prepared according to the 
Hazleton SOP. This concentration is lower than the MDL specified 
by Hazleton for this method (0.025 mg/Kg). However, the specified 
MDL is actually five tiJl1es the MDL calculated based on the 
instrument detection limit (IDL) for mercury reported on Form X 
( 0 .1 µg/L, or 0. 005 mg/Kg). This inconsistency should be clarified 
by the laboratory. · 

Positive results were reported for mercury in all of the 
samples; those results report,ed at 0.02 mg/Kg (2xCRDL,. as run) 

4 

301937



-
--T-TRILL!UM ... 

warranted qualification based on the high recovery. Results for 
mercury in BS043-GF and BS052-RW were qualified on tnis basis. 

I- III. Blanks 

I 
I 
1~ 

I 
I 
I 

'~ 
I 
I 
I 
I 
I 
I 

Preparation and calibration bl~nlts were prepared and analyzed 
at the proper frequencies for all analytes. 

No analytes were detected in any of the reported blanks at 
concentrations in excess of the specified RLs, however, low levels 
of arsenic and lead above the MDLs (s0.12 mg/Kg in all cases) were 
reported in one or more calibration blanks. No sample results were 
adversely affected by these slightly contaminated blanks. 

No responses less than the negative RLs or MDLs were detected 
in any of the blanks associated with this SDG. 

IV. ICP Interference Check Sample 

No samples in the SDG were analyzed by ICP. 

v. Matrix Spike Sample Analysis 

Sample BS034-WS was used for the matrix spike analysis. 
Acceptable recoveries ( 75-125%) were obtained for arsenic and lead. 
The recovery for mercury was slightly low ( 70. 2%), but the unspiked 
sample concentration was more than four times the spike amount 
added; therefore, accurate recovery is not expected and no 
qualifiers were applied on this basis. 

VI. Duplicate Sample Analysis 

Sample BS034-WS was used for the laboratory duplicate 
analysis. Paired result-a for arsenic and lead were less than five. 
times the RLs for the target analytes; relative percent 
differences (RPDs) showed relatively poor reproducibility (65.6% 
and 87. 2%, respectively), but both sets of results agreed within 
2XRL. Therefore, no qualifiers were warranted on this basis. 

The paired results for mercury were well above the MDL and 
showed excellent reproducibility with an RPD of 5. 3%; no 
qualifiers were warranted on this basis. 
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VII. Laboratory Control Sample Analyses 

Reported recoveries for the laboretory control sample (LCS) 
run .for each element were cot"rectly calculated and accurately 
repo.rted. All %Rs were within the control limits established by 
EPA. 

Seven runs labelled "LCST" were found in the raw data for 
arsenic; the value reported on Form X came from the last run 
found. The LCST for lead was apparently run three times before the 
response that were reported on Form VII was obtained. It is not 
considered an acceptable practice to perf.orm multiple analyses and 
select the "best" one for reporting. If thet"e were specific 
reasons for re-analysis (e.g., a bad injection), they should be 
documented in the raw data by the analyst and, ideally, in the 
narrative prior to issue of the data package. If some of the LCST 
injections are not applicable to this SDG, the raw data should be 
so noted ( "z 'd" out entries on Form XIV are not sufficient) . 
Unique ID numbers should be assigned to each LCST to avoid this 
problem and clarify the association between the raw dg,ta and the 
reported values. 

No qualifiers were applied on this basis; most of the sample 
results for arsenic and lead were otherwise qualified as estimated 
anyway. Recoveries obtained in most of the unreported LCS runs for 
both analytes were too low; the laboratory should be requested to 
clarify how the reported results were obtained. 

VIII. Fu%11ace Atomic Absorption QC 

Post-digestion spike recoveries were outside the acceptable 
range (85-115%) for arsenic in all samples. In all but four cases, 
the recovery was less than 85% but greater than 40%; recoveries 
were less than 40% for BS038-FD, ~S040-EW, BS046-WS and BS047-EW. 
The following actions were taken: 

• 

• 

Sample BS033-SS was rerun by the method of standard 
additions (MSA). An acceptable correlation c9efficient 
was not achieved on either MSA attempt; the result (2.2 
µq/L, or 0.21 mg/Kg) from the MSA with the best 
correlation (0.9942) was appropriately reported and 
flagged "+" by the laboratory. This result was qualified 
as estimated (J) based on the poor MSA correlation. 

Sample BS034-WS and its spike and duplicate were rerun by 
MSA. The correlation coefficient was acceptable in the 
only run perf armed on the unspiked sample and in the 
second MSA run of the spike; low correlations were 
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obtained in both runs of the duplicate. The reported 
results were correctly calculated and accurately reported 
trom the run with the highest correlation in each case 
(1.6 µg/L, or 0.16 mg/Kg for the unspiked sample) . 
Therefore, the '' s" qualifier appropriately applied by the 
laboratory to the lead result for the unspiked sample was 
removed by the validator and no additional qualifiers 
were required on this basis. 

Sample BS038-FD was rerun by MSA. An acceptable 
correlation coefficient was not achieved in any of the 
three MSA attempts; the result (1.1 µg/L, or 0.10 mg/Kg) 
from the MSA with the best correlation ( 0. 9917) was 
appropriately reported and flagged •)+" by the laboratory. 
This result was qualified as estimated (J) based. 011 the 
poor MSA correlation. 

Sample B$040-FD was rerun by MSA. An acceptable 
correlation coefficient was not achieved ~n either MSA 
attempt; the i;esu1t (4.6 µg/L, or 0.43 mg/Kg) from the 
MSA with the best correlation (0.9730) was appropriately 
reported and flagged "+" by the laboratory. This result 
was qualified as estimated ( J) based on the poo.r MSA 
correlation. · 

$ample BS046-WS was rerun by MSA. The correlation 
coefficient was acceptable (0.9976) in the second run 
performed; this result was correctly calculated and 
accurately reported ( 1. 9 µg/L, or 0 .19 mg/Kg). 
Therefore, the "S" qualifier appropriately applied by the 
laboratory to this lead result was removed by the 
validator and no additional qualifiers were required on 
this basis. 

Sample BS047-EW was rerun by MSA. The correlation 
coefficient was acceptable ( 0. 9955) in the second run 
perf<?rmed; this result was correctly calculated and 
accurately reported ( 9. 2 µg/L, or 0. 89 mg/Kg). 
Therefore I the n s" qualifier appropriately applied by the 
laboratory to this lead result was removed by the 
validator and no additional qualifiers were required on 
thls basis. • 

For all other samples, sample absorbance.was less than 
50% of the spike absorbance; therefore, no reruns were 
req;: i.red · :.d t~ "' res·. -:.s were appropriately flagged with 
a "· · by :e :Jora- -=y. All =emaining sample results 
for rse1 WE .· qua !iec as e:3timated ( J., tJJ) based on 
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the low recoveries; the i•wi• qualifiers were removed by 
the validator. 

Some of the MSA analyses were not specifically required by the 
CLP prot()cols; i.e., th.e saniple absorbances were less than 50% of 
the spike absorbances and diluted reruns could have been attempted. 
Since MSA is actually a better analytical technique, the fact that 
it was used more than necessary is not, by itself, a problem. 
However, the spiking levels used were the same in all cases: 10, 
20, aI;J.d 30 µg/L. These concentrations. are considera.l;>ly nigher than 
most of the measured sample concentrations ( 1 .1 - 9 . 2 µg/L) . 
Spiking levels for MSA are generally ta:rgeted to be approximateJ,.y 
50, 100, and 150% of the expected. sample concentration (ba$ed on 
t.he origin~l run). When they are so much higher than the sample 
concentrations, the reported res.ults are obtained. by extrapolatin9" 
beyond the established "calibration curve," and are therefore not 
quantitatively reliable. Since all 6.f the results for arseni.c 
measu,red by MSA in the samples listed above were less than the 
lowest spiking concentration, all six results warranted 
qualification as estimated (J) on this basis. 

Post-digestion spike :recoveries for lead in all samples except 
BS052-RW were below 85%; recovery of lead in BS047-EW was below 
40%. In addition, no recovery could be measured in the initial run 
of BS027-EW due to detection of lead above the calibration range. 
The ~allowing actions were taken: 

• 

• 

• 

• 

Sample BS027-~W was rerun at a 1: 10 
acceptable post-digest recovery ( 88. 6%). 
the d,iluted analysis wae; appropriately 
qualifiers wei:-e warranted. 

dilution with 
The result from 

reported and no 

Sample BS032-RV was rerun by MSA. An acceptable 
correlation coe;fficient was not achieved in either }1S~ 
attempt; the result (22.2 µg/"f.,, or 2.2 mg/Kg) :from the 
MSA with the best correlation (0.9920) was appropriately 
·reported and flagged "+" by the laboratory. This result 
was qualifi.ed as · e$timated ( J) based on the poor MSA 
correlation. 

Sample BS034-WS and its spike and duplicate wer'e rerun by 
!i!SA. Acceptable correlations were obtained for all three 
samples; the "S" qualifier applied to the sample result 
(3.9 µg/L, o:r 0.37 mg/Kg) was therefore removed and no 
.further ·action was required. 

Sample BS035-WS was rerun by MSA. The correlation 
coefficient was acceptable (0.9959) in the only run 
performe'd; this result was correctly calculated and 
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accurately reported ( 1. 2 µg/L, or 0 .12 mg/Kg). 
Therefore, the "S" qualifier appropriately applied by the 
laboratory was removed by the validator and no additional 
qualifiers were required on this basis. 

Sample BS040-EW was rerun by MSA. An acceptable 
correlation coefficient was not achieved in either MSA 
attempt; the result (24.4 µg/L, or 2.3 mg/Kg) from the 
MSA with the best correlation (0.9874) was appropriately 
reported and flagged "+" by the laboratory. This result 
was qualified as estimated { J) based on the poor MSA 
correlation. 

Sample BS042-EW was rerun by MSA. The correlation 
coefficient was acceptable ( O. 9957) in the only run 
perfornied; this result was cor:i::-ectly calculated and 
accurately reported. ( 12. 3 µg/L, or 1.10 mg/Kg). 
Therefore, the ii S ii qualifier appropriately applied by the 
laboratory to this lead result was removed by the 
validator and no additional qualifiers were required on 
this basis. 

Sample BS047-EW was rerun by MSA. The correlation 
coefficient was acceptable ( O. 9964) in the only run 
performed; this result was correctly calculated and 
accurately reported (7.1 µg/L, or 0.69 mg/Kg). There
fore, the ·" S" qualifier appropriately applied by the 
laboratory to tbis lead result was removed by the 
validator and no additional qualifiers were required on 
this basis. 

Sample absorbance in the remaining samples affected by 
low post-digest spike recoveries for leeid was less tha.n 
50% of the spike absorbance; therefore, no reruns were 
required and the results were appropriately flagged with 
a 11 W" by the laboratory. These results were qualified as 
estimated {J, UJ) on this pasis. 

As described above for arsenic, some of the MSA analyses 
performed for lead would not have been required under the CLP 
protocols and the spiking concentrations consistently used were not 
universally appropriate. Results for lead were within the 10-30 
µg/L spik_ing range for three of the samples run by MSA; these 
results were tberefore not adversely affected by the spiking levels 
used. Results for lead in BS034-WS, BS035-WS and BS047-EW were all 
less than the lowest spike concentration used, and were qualified 
as estimated (J) on this basis. 

9 
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Duplicate injection precision exceeded the 20% relative 
standard deviation (RSD) criterion in several cases where positive 
results were detected (including some spiked runs). Since all of 
the affected results were otherwise qualified as estimated; no 
additional action was required on this basis. 

IX. ICP Serial DilutiQn Analysis 

No analyses were performed by ICP on samples in this SDG. 

x. Detection Limits 

MDLs were correctly calculated and accurately reported. Note 
that the reported MDLs are not corrected for percent solids. 

XI. Sample Result Verification 

Sample results were correctly calculated and accurately 
reported. Appropriate dilutions were made as required for 
quantitation of target analytes. Note that the reported results 
are not adjusted for the percent solids in each sample. 

Positive sample results for arsenic and lead greater than the 
applicable MDLs but below the RLs were correctly reported by the 
laboratory with "B" qualifiers. As concentrations approach the MDL 
the accuracy of the measurement decreases; values closer to the 
RL, however, are generally more accurate. A guideline of 2xMDL was 
used to determine whether the reported results warranted 
qualification: specifically, sample results below the respective 
R.L and not otherwise· qualifi.ed warrant qualification as estimated 
(J) if they are also less than 2xMDL. No sample results in this 
SDG were qualified as esti.mCllted (J) on this basis alone. All (•s•• 
qualifiers applied by the laboratory were removed by the validator. 

Documentation of percent solids calculations was provided in 
the data package, and calculations were correctly performed. Note 
that the percent solids in each of the tissue samples was very low 
(s28.0%); since the reported results are not adjusted to account 
for the moisture content of each sample, no qualifiers were applied 
on this basis. 

XII. Documentation 

Chain-of-custody ( COC) records were present and accurately 
completed for all samples reported in this data package except that 

10 
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cooler temperature on laboratory receipt was not recorded; it is 
noted on each COC that the samples were packed ~n ice. No 
preservation criteria have been established for biological samples, 
and no qu~lifiers were applied on this basis; however, 
documentation of the cooler temperature on receipt would b~ useful 
for future reference. 

Internal laboratory CCC records were provided for each sample, 
documenting the retrieval of each "whole sample'·' from storage for 
preparation and_return of the samples to storage, generally on the 
same day. No similar documentation is provided, however-, for the 
digestates, and it is not clear how they were stored prior to 
analysis. · 

XIII. Overall Assessment 

Sample results for inorganic analytes. were determined to be 
valid as reported, with the following e?tceptions: 

• Results for lead in BS052-RW and BSOS3-.MS were qualified 
as estimated ( J, UJ) due to low recovery of the CRDL 
standard. The lead result in .BS053-MS warranted similar 
qualification due to a low post-digest spike recovery~ 

• Results for mercury in BS043-GF and BS052-RW were 
qualified as estimated (J) d.ue to a high CRDL standard 
recovery. 

• 

• 

• 

• 

Results for arsenic in BS033-SS, BS034-WS, BS038-FD, 
BS040-EW, BS046-WS and BS047-EW were qualified as 
estimated (J) due to the high spiking levels used in the 
MSA analyses relative to the sample concentrations. 
Arsenic results in BS033-SS, BS038-FD, BS040-FD warranted 
similar qualification due to poor correlations in the MSA 
analyses. 

Results for arsenic in BS052-RW, BS053-MS, BS027-EW, 
BS048-EW, BS032-RV, BS035-WS, BS036-WS, BS037-FO, BS039-
FD, BS042-EW, BS043-GF, B$044-WS and BS045-WS were 
qualified as estimated due to low post-digest spike 
recoveries. 

Results for lead in BS032-RV and BS040-EW were qualified 
as estimated (J) based on poor correlations in the MSA 
analyses. 

Results for lead in BS034-WS, ·BS035-WS and BS047-EW were 
qualified as estimated ( J) due to the high spiking levels 

11 
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used in the MSA analyses relative to the sample 
concentrations. 

• Results for lead in BS033-SS, BS036-WS, BS037-FD, BS038-
FD, BS039-FD, BS043-GF, BS044~ws, BS045-WS and BS046~ws 
were qualified as estimated due to low post-digest spike 
recoveries. 

·The laboratory should be reqUested to 
of reported QC information as described in 
ensure that accurate documentation is 
reference. · · 

provide clarifications 
Sections II and VII to 
available for £utfire 

This report should be considered part of the data packCiae for 
all future distributions .of the inorganics data. 

.. 
12 
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DATA SUMMARY FORM: INORGANICS 
BIOTA SAMPIES 

(mg/Kg) 
Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993 

SDG #: 027-EW Trillium Project No.: 92212 

-----···- --- .. ·-- -- ··-_:_;.... -- --------- ------- ·-· ---··-------- --··-· 
Sample Number BS027-EW ,8S032-RV BS033-SS BS034-WS BS035-WS BS036-WS BS037-FD B ·---·---- ---------·- ---

Lab ID 31000353 31000355 31000356 31000357 31000361 31000362 31000363 3 
i-------· --- '-·-------- ------------·- - -------·-- - --- . ----·. ·-

% Solids 14.8 26.7 21:1 22.5 22.6 19'4 23.8 
·-· -

RL 

SfXl:ls--FD [ BS039-FD 
~~)()()~ 31000365 

23.8 22.1 ------- --

------ -----··- .. ----- ------ -- -
o.5 Arsenic 0.30 J 0.10 UJ 0.21 J 0.16 J O.OCJ UJ 0.()C) UJ 0 .. 10 UJ 0.10 J 0:09 UJ 

. ---- ---· - ---------- ·-- ---··· ------- ----··· ...... ··-· ---
0.5 Lead U.7 ?·2 J 0.10 I~~ 0.37 J 0.12 J 0.09 .UJ 0;10 UJ 

- --- 0.09 UJ ();09 tJJ 

0.025 Mcrcur,r 0.06 0.03 0.13 0.29 0.26 0.17 OJ4 
·- - ---- -·--- ---- ------ .... --- ---· 

0.16 0.12 - ---- . --··· .. -

----- .. ----- ---

.~--- ---- ---

Halzeton Lab SOPs Page 1of3 
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DATA SUMMARY FORM: INORGANICS 
BIOTA SAMPLES 

(mg/Kg) 
Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993 

SDG #: :027-EW Trillium Project No.: 92212 

---------- -- -
Sample Number BS040-EW BS042-EW BS043-GF BS044-WS BS045-WS BS046-WS BS047-EW 

r~ Lab ID ' 31000366 31000367 31000368 31000369 31000370 31000371 31000372 ----- ,.____ 
% Solids 17.8 17.7 19.1 21.1 22.0 19.4 18.4 

RL t:~~]~~~~~ 
o.s Arsenic 0.43 J 0.21 J 0~13 J 0;09 UJ o.m UJ 0.19 J 0.89 J 0.3 9 J, o.n J 

·--- - ·--- -------
0.5 Lead 2.3 ,L 1.10 0.10 UJ ; 0.09 UJ 0.10 UJ 0.10 UJ 0.69 J 1. ... ---·- ···- -··· -······-·-- -··-· - ----- -- - ... --- ····-··----·-·- --- ---------· -----· -------···- . - - ·--------- .. ---- -·---- --·-·-· -· 9 0.09 UJ 

0.025 Mercury 0.07 .__: 0.10 0.02 J 0.15 0.18 0.19 0.15 0.2 ·-----· -- ----- -- --· ·-· .... ·------ ---- ----- ------- ···-------·-4 lt.02 J 

-- ----- ,--· ---- ---···-··· --- .... -··- -·----·· 

·----

Halzeton- Lab SOPs Page 2 ofl 
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i .. ,. ·- : .. ·-- ; .. c .......... ' ...... , .. - .-- - .. - ..... 

DATASUMMARYFORM: INORGANICS 
BIOTA SAMPIES 

(mg/Kg) 
Site Name: York Oil Superfund Site Sampling Dates: Sept 8-17, 1993 

SDG #: 027-EW Trillium Project No.: 92212 

Sample Number 
Lab ID 

% Solids •1---'-28_._0_~1------1 ----- _ ---- ----~ ~=~~~--~-- __ · ·:· ---· _-~~~~:s . §§§§~=1-==-~---~---~=~'°~~~:~.'~-~::· 
RL 

'i===.======!;!:====;==:=:!~===!!.:.====,J..I:====:!!==--=---=-==-~ ------- ----·--- -===o.= ~--- ·.-..... ··- ... 
0.5 Arsenic 0.09 UJ 

i---t--------t---+---lf----t--1------+--l----+--l-----+--t-----ll--1-----l~-J.---- ·-- -----·--·- .. 
~.5 Lead ______ , __ o=.25=·~J-t----+--~-----_,_ __ _,___,__ __ _ -------·---+--·- ------·- --- ·-·-··· 
0.025 ____ M_er_c_u_r..._y ___ f---c-'-0.-=-16_+--+----+--•----+-~--_.__- 1 ________ ·----~--- ____ ··-- ___________ --·-· 

-·-- - ------------------ ----- ...___ __ ---- ---- __ __, _ _,_ _____ L.-___ , ----·----···- ••....•. 

Halzeton Lab SOPs Page 3 or 3 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHE2T 

85027-EW 
IName: BES_INC. _______ ___,. Contract: BBES __ _ 

~ Code: HAZLET 

l:ix (soil/water) : 

J
l (low/med): 

lids: 

Case No.: 

BIOTA 

LOW 

SAS No.: SDG No.: 027-EW 

Lab Sample ID: 31000353 

Date Received: 10/04/93 

I 
J.D-e-:1f lt.f.f CPft{1'l/'1, 

Concentration Units (ug/L or mg/kg~ weight): MG/KG 
·' ,. 

:t 
I 

.·I: 
·I. 
·1 
I 

.,f,. 
/~ !~ 

·! ii: 
,·f c Before: 

·.i11
1 

• .~ Aft$r: 

> ~nts :· 

-

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration 

Aluminum 
Antimony-
Arsenic - 0.30 
Barium 
Beryllium 
Cadmium 
Calcium-
Chromium --·· 

Cobalt 
Copper 
Iron 
Lead 13.7 
Magnesium 
Manganese 
Mercury 0.06 
Nickel -
PotassIWii 
Selenium_ 
Silver 
Sodium-
Thalliwn 
Vanadium_ 
Zinc -

Cyanide 

Clarity Before: 

Clarity After: 

c Q M 

- NR - NR 
"fi :JiJ:... F 

NR - NR - NR - NR - NR - NR - NR - NR -- F_ 
NR - NR - AV -· - NR - NR - NR - NR -·· NR - NR - NR - NR - NR -- -
Texture: 

Artifacts: 

I------------~-------------~------~ 

FORM I ... IN ILM03.0 

3 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 

I 
I INORGANIC ANALYSES DATA SHEET 

l1ame: BES_INC•.--------- Contract: BBES __ _ 
f?032-RV 

; Code: HAZLET Case No.: SAS No.: SDG No.: 027-EW 

\ .Ix (soil/water) : BIOTA 

·1· ( low /med) : 

;t...ids: 

LOW 

Lab Sample ID: 31000355 

Date Received: 10/04/93 

I 
I 
I 
I 

~ ;J..fl.1 tp,li,,/111{qJ 

Concentration Units (ug/L or mg/kg ~weight): MG/KG 

'l1
• 

I 
I· 
l1 

-:· • ...:.....:.I 

I. 
.,_ 1·1; Bef o.".': - : 

·'. 

11 Afte::· 

mn. .. nts: 

I 
I 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41•7 
7440-43-9 
7440 ... 10-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-10~0 

Analyte Concentration 

Aluininum 
Antimony-
Arsenic - 0.10 
Barium ':--"' 
Beryliium · 
Cadmium 
Calcium-
chromium .... 
Cobalt---. 
Copper_ 
Iron 
Lead 2.2 
Magnesiwn 
Manganese 
Mercury 0.03 
Nickel -
Potassium 
Selenium 
Silver - . 

Sodium-
Thallilim-
Vanadium-
Zinc 
Cyanide_ 

'.:la ::.. ty Before: 

Clarity After: 

FORM I - IN 

4 

c Q M 

- NR - . -

J:t:.· 
NR 

u F 
NR - NR - NR - NR 

--
NR - NR - NR - .. - NR - :Y_:r:_ F 
NR - NR - AV - NR .... 
NR - NR 

- -- NR - NR - NR - NR 
--

NR - NR -
-
Texture: 

Artifacts: 

ILM03.0 
301952



U.S. EPA - CLP 

1 EPA SAMPLE NO. 

1· 

I INORGANIC ANALYSES DATA SHEET 

fl?033-SS 
l~ame: BES_INC. _______ _ Contract: BBES 

l Code: HAZLET 

:~ lix (soil/water) : r (low/med): 

;vlids: 

Case No.: 

BIOTA 

LOW ·-

SAS No.: 
---

SDG No.: 027-EW 

Lab sample ID: 31000356 

Date Received: 10/04/93 

;"''' 
~ ;i.1. r ea.1 ,~4"~ 

Concentr~tion Units ( ug/L or mq/kq)::} weight) : MG/KG 
; ; . . .. 

! . 

I 
I 
I 
I ,, 
I 
f:, 

.:.) 

Before: 

ir: After: 

Jlmts: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
74.40-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 
-· 

.. 

Analyte Concentration 

Aluminum 
Antimony. 
Arsenic 0.21 
Barium 
Berylliwii 
Cadmium 
calciUll\-
Chromium. 
Cobalt 

... 

Copper . -

Iron 
Lead o.·10 
Magnesium. 
Manganese 
Mercury 0.13 
Nickel -
Potassium 
Selenium_ 
Silver 
Sodium-
ThalliWii" 
Vanadium .. 

Zinc 
Cyanide . 

- - ---

Clarity Before: 

Cla:rity After: 

c Q M 
-- NR - NR 

I' :y_:r_ F 
NR - NR - NR - NR - NR - NR - NR - ' NR 

- ' u _)(_ :r F 
NR - NR - AV - NR - ... 

NR - NR - NR -
.. NR - NR - NR - NR - - NR ..... 

-
Texture: 

Artifacts: 

I,'------------------------------------------ ---------------------------
I 
I 

FORM I - IN 

5 

ILM03.0 
301953



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
I 
I :INORGANIC ANALYSES DATA SHEET 

6?034-WS 
1-Name: HES._ INC·------- Contract: BBES __ _ 

b. Code: HAZLET 

, l+x (soil/water) : 

vel (low /med) : 

Case No.: 

BIOTA 

LOW 
. -

SAS No.: SDG No.: 027-EW 

Lab Sample ID: 31000357 

Date Received: 10/04/93 

l1ids: 

I 
I: 

_;..o.&-;1) ~;l_. !" ~t1q111/f 7 
Concentration Units (ug/L or mg/kg ~eight): MG/KG 

I 
I, 
I 
I'·. 
I 
I: 

·.:•l 

I 
·lJ: Before: 

· ·lor After: 

·,J!nts: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440•70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440•09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66•6 
5955-70-0 

Analyte Concentration 

Alunu.num 
Antimony 
Arsenic 
Barium -

- - 0.16 

Beryl!~ 
--

Cadmium _ 
Calcium-
chromium 
Cobalt 
Copper 
Iron -

Lead 0.37 
Magnesium 
Manganese 
Mercury 0.29 
Nickel -
Potassium 
Selenium 

-

Silver -
Sodium-
ThalliWil 
Vanadium-
Zinc 
Cyanide_ 

Clarity Before: 

Clarity After: 

c Q M 
·-- Ni - NR , 3-f F 

NR - NR - NR - NR - NR - NR - NR - NR - _J_I. F 
NR - NR - AV - NR - NR -- NR - NR -- NR - NR - NR -

- . NR - NR -
-

Texture: 

Artifacts: 

1--. ------------------------------------------

I 
I 

FORM I - IN 

6 

ILM03.0 

301954



I: ,. U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

1~~ame: BES_INC·...-------- Contract: BBEs_· __ _ 

Code: HAZLET Case No.: SAS No.: 

EPA SAMPLE NO. 

f>? 035-WS 

SDG No.: 027 ... EW 

lix (soil/water) : 
rr- ; r (low/med): 

lids: 

BIOTA 

LOW_ 

Lab Sample ID: 31000361 

Date Received: 10/04/93 

I 
I 
I 
I. 
I.\ 

~ J.(}..·~ Y,f 11/1'1{ f J ~ 
Concentration Units (ug/L or mg/kg t:f weight): MG/KG 

I 
I 
I. 

t:.:.:J' 

I 
. I· Before:. 

I 
After: 

1. ~.-mts: 

1· 
.. ··· 

1· 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440~43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440~02-o 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

... 

Analyte Concentration 

Aluminum 
Antilnony-
Arsenic_: 0.09 
Barium 
Beryllium 
Cadmium 
Calcium_._ 
Chromium 

- -
Cobalt 
Copper-
Iron 
Lead·· 0.12 
Magnesium 
Manganese 
Mercury 0.26 
Nickel - - --

Pot as s!Wii · 
Selenium 
Silver 
Sodium-
Thalli\iiil ---· 

Vanadium--Zinc 
Cyanide_ 

--

Clarity Before: 

Clarity After: 

FORM ! - IN 

7 

c Q M 

- Ni - NR 
u __,:..r_ F 

NR -
- ?JR 

NR - . - NR - NR - NR - NR - - . 

NR 

li ::J_:r. F 
NR -

----- NR 
AV - NR - NR - NR - NR - NR - - - NR - NR - N R - NR --
Texture: 

Artifacts: 

ILM03.0 
301955



I 
I 

U.S. EPA .- CLP 

1 
INORGANIC ANALYSES DATA saEET 

>11ame: BES_INC. ____ __......._ __ Contract: BBES __ _ 

l Code: HAZLET Case No.: SAS No.: 

EPA SAMPLE NO. 

~036-WS 

SDG No.: 027-EW 

\ :l~x (soil/water) : BIOTA 

LOW 

Lab sample ID: 31000362 

Date Received: 10/04/93 -·-·-

I 
I· 

I 
1. 

~ J'J.'f eJf11/1'f/'i, ~~ 
Concentration Units (ug/L or mg/kg~ weight): MG/KG 

I 
I 
I 
I.:, 

1 l•i:'-

1 
ii· Before: 

:]·After: 

,_ nts: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
1440-48-4 
7440-50 ... 0 
7439-89•6 
7439-92-1 
7439-95-4 
7439-96'-5 
7439-97-6 
7440-02 ... 0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

' 

Analyte Concentration 

Aluminum •' 

Antimony 
Arsenic 0.09 -Barium 
Beryllium 
Cadmium 
Calcium-
Chromium 

' ..... 
Cobalt 
Copper 
Iron 
Lead 

' ' 0.09 
Magnesium 
Manganese 
Mercury 0.17 
Nickel -
Potassium 

"' 

Selenium 
Silver 
Sodium-
ThalliWil 
Vanadium-
Zinc 

. ~ 

Cyanide_ 
' 

Clarity Before: 

Clarity After: 

----

c Q M 
''' 

NR -
{. NR 

u :.y_:r_ F_ 
NR - NR - NR - NR - NR - NR - NR -

_y:..:r._ NR 
u F 

NR 
NR - AV - NR - NR - NR - NR - NR -

-- ' 
NR - NR - NR - NR -- -
Texture: 

Artifacts: 

j---------------~~~-----------

.,. 
FORM I - IN ILM03.0 

·, .. 

I 8 
301956



I 
I 

U.S. EPA - CLP 

l 
INORG~IC ANALYSES DATA SHEET 

1.ame: BES_INC._ ........ _____ _ Contract: BBES __ _ 

EPA SAMPLE NO. 

f>? 037-FD 

j ode: HAZLET Case No. : SAS No.: SDG No.: 027-EW 

.· x (soil/water): BIOTA 

LOW -
tab Sample ID: 31000363 

Date Received: 10/04/93 1 (low/med): 

0.1.ids: 

I 
1 n~ cit~ • <l hA f ( ,. 
~ • \J l,;.P 11111 "~ r 

Concentration Units (ug/L or mg/kg J:# weight): MG/KG 
' ' 

I 
1· , .. 
I 
I 
I 
·I, 

l;"L .. ,, 
.J .Before: 

,., After: 

m.~nts: 

I. 
: ... 

I 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70•2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28 ... o 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration 
. -

Aluminum-
Antimony 
Arsenic_ 0.10 
Barium 
Beryll1um 
Cadmium 
Calcium-
cru:omium 
Cobalt 
Copper._ 
Iron 
Lead 0.10 
Magnesium 
Manganese 
Mercury_ 0.14 
Nickel 
Potassl.\J.m 
Selenium_ 
Silver 
Sodium-
Thalliwn 
vanadium- -· . -
Zinc_ 
Cyanide_ 

Clarity Before: 

Clarity Afte:r: 

FORM I - IN 

9 

c Q M 

- NR -
l NR 

u :Jf_;L F_ 
NR 
NR - NR 
NR - NR - NR - NR -

~:.s:_ 
NR 

u F_ 
NR 
NR - AV - NR - NR - NR - NR - NR - NR - . NR - NR - ·-
NR -

- -
Texture: 

Artifacts: 

ILM03.0 
301957



U.S. EPA .. CLP 

1 

I 
I INORGANIC ANALYSES DATA SHEET 

~1lClllle: BES_INC ·-..---------- Contract: BBES ------
~Code: HAZLET Case No.: SAS No.: 

EPA SAMPLE NO. 

SDG No.: 027-EW 

\ ti~ (soil/water) : BIOTA 
! . . vi (low/med): 

3 .ids: 

LOW_... 

Lab Sample ID: 31000364 

Date Received: 10/04/93 

I 
I 
I 
I 
I 
I 
I 
I 

~ ~?>-~ Ctf. 11!14/if~ ~-t-
Concentration Units (uq/L or mg/kg _;iZf weight): MG/KG 

!.!.:.:.:~ 

I 
ii· Before: 

l After: 

___ nts: 

I 
I 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440--02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

. 

-· 

Analyte Concentration c Q M 

-Aluminum NR 
Antimony- -

' 
NR 

Arsenic - 0.10 J_x_ F 
Barium NR 
Beryllium NR -Cadmium NR 
calcium- - NR -Chromium - NR 
Cobalt NR 
Copper - NR -Iron I NR -- -:::}: ~ Lead 0.09 u F 
M.agnesiilm -Manganese. - NR 
Mercury 0.16 A 
Nickel - - NR 
Potassil1m NR 

v 

-Selenium NR -Silver .. NR 
Sodium- - NR 
Thalliwn - NR 
Vanadium- - . NR 
zinc · - - NR -Cyanide_ NR -

-· - --
Clarity Before: __ _ Texture: 

Clarity After: Artifacts: 

FORM I - IN 

1 0 

ILM03.0 

301958



I 
I 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

,~ame: BES_INC • .____..._ ____ _ 

) Code: HAZ~~ Case No.: 

Contract: BBES __ _ 

SAS No.: 

EPA SAMPLE NO. 

SDG No.: 027-E:W 

~ix (soil/water): BIOTA 

1el (low/ined): 

31lids: 

LOW_ 

Lab Sample ID: 31000365 

Date Received: 10/04/93 

I 
I 
I 
I 
I 
I 
I 
I 
I 

~~·I CAt11l111/f? tPeJ 
Concentration Units (ug/L or mq/kq jZf' weight): MG/KG 

iJ Before: 

lor After: 

mints: 

I 
:I 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-~3-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

... 

Analyte Concentration 

Aluminum 
Ant.i.mony 
Arsenic 0.09 
Barium 
Beryllium 

.. 

Cadmium - -

Calcium--
chromium 
Cobalt . - .. 

Copper · 
Iron 
Lead 0.09 
Magnesium 

. -
Manqc;1.nese 
Mercury 0.12 
Nickel --
Potass!Wii 
Selenium 
Silver 
Sodium-
Thalliwn 
Vanadium-
Zinc 
Cyanide_ 

Clarity Before: 

Clarity A~er: 

FORM I - IN 

11 

c Q 

--
-
u -::Jl_;r_ 
-
--
-
-
-
-
u 1' :J 

-
-
-
-
---
-
--
-

.. 

M 

iR 
NR 
F 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F_ 
NR 
- ~'t11{111{ 'I J 

NR 
AV 
NR 
N R 

R N 
NR 
NR 
N R 
NR 
NR 
N R 

Texture: 

Artifacts: 

ILM03.0 

301959



r 
r 

U.S. EPA ... CLP 

1 
INORGANIC ANALYSES DATA SHEET 

1·:ame: BES_INC. ___ ..__ ___ _ Contract: BBES ---
SAS No.: ) Code: HAZLET Case No.: 

EPA SAMPLE NO. 

'lfJ 040-EW 

SDG No.: 027-EW 

:1 I~;~ (soil/water) : 

~el ( low /med) : 

BIOTA 

LOW 

Lab Sample ID: 31000366 

Date Received: 10/04/93 

I .ids= 

I 
1·; 

~ 17.~ eJ.t 11/1t;/(J ..,..-
Concentration Units (ug/L or mg/kg~ weight): MG/KG 

I 
I. 

I. 

I 
I 
I .. j -

; 

1~ 

ii:- Before: 

i lor After: 

·J.!nts: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62•2 
7440-66-6 
5955-70-0 

Analyte Concentrat~on c Q 
.. 

Aluminum 
Antimony -

J.' 3" Arsenic_ 0.43 j 
Barium "" 

Beryllium -
-Cadmium .. 

Calcium- - "-·-

-Chromium -Cobalt 
Copper - - ·-

-". 

Iron I 

Lead - -f-1 2.3 
Magnesium -Manganese - -Mercury 0.01 
Nickel - --·-- -Potassium -Selenium_ .. -Silver 
Sodium- -
·'l'hallium ·-
Vanadium- - "" 

--Zinc -Cyanide_ -
...... 

Clarity Before: __ _ 

Clarity After: 

M 

NR 
NR 
F 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F 
NR 
NR 
AV 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 

eat.., /. 
''''" f ~ 

Texture: 

Artifacts: 

1---------------~-----~-----------
I 
I 

FORM I - IN 
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1-
1 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

1~ame: EiES~INC·~~~~~--........ -- Contract: BBES __ _ 

> Code: HAZLET Case No.: SAS No.: 

EPA SAMPLE NO •. 

~?042-EW 

SDG No.: 027-EW 

ltx (soil/water) : 

11 (low/med): 

BIOTA 

LOW 

Lab Sample ID: 3l000367 

Date Received: 10/04/93 -
Lids: 

I 
1· 

~ rt-.':/- CJ.'i 11/14/f, 
Concentration Units (ug/L or mg/kg ;:/:eight): MG/KG 

I 
I 
I 
I 
I 
I. 

~ ....... :· 

I 
11~ Before: 

:l l .After: 

.. _ints: 

I 
I , __ 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration c Q M 

-Alwninum NR 
Antimony- - .. 

j JI~ 
NR 

Arsenic_: o·.·21 F 
Barium NR 

. ~ -Beryllium NR 
Cadmium - NR 
Calcium-

. -
-- -··-· NR ·-Chromium NR -Cobalt NR -Copper ·-·- -· NR -Iron .. r- NR 

Lead 1.1 F 
Magnesium NR 
Manganese NR -Mercury <r.10 AV 
Nickel - - NR -Potassium NR -Selenium NR 

. - -Silver NR 
Sodium- - NR 
Thalliwn -· 

... ---- NR 
Vanadium- -

. NR .... 
Zinc NR -Cyanide_ ... NR -

- -
Clarity Before: --- Texture: 

Clarity After: Artifacts: 

FORM I - IN 
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ILM03.0 
301961



U.S. EPA ~ CLP 

1 EPA SAMPLE NO. 
I 
I INORGANIC ANALYSES DATA SHEET 

tD043-GF 
){ani.e: BES_INC. 

) ~ode: HAZLET 

Contract: BBES. __ ..... 

Case No.: 

. :fx (soil/water) : SIOTA 

LOW -rel (low/med): 

SAS No.: SDG No.: 027-EW 

Lab Sample ID: 31000368 

Date Received: 10/04/93 

·1 ·d • ) .i s. tat n/t4/f ~ we:t 
Concentration Unit.s ( ug/L or mg/kg )kY wei9ht): MG/KG 

I 
I 
I 
I 
I 
I 
I 
I 
I 
-t Before: 

~or After: 

'1l!lnts: 

-1-

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
743.9-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

. •. 

Analyte Concentration 

Al~num""-
Antimony -

Arsenic_: - 0.13 
Barium 
Beryllium 
Cadmium 
Calci~ 
Chromium -Cobalt ·-Copper_ 
Iron 
Lead 0.10 
Magnesium 
Manganese - - . 

- -MercuJ;y 0.02 
Nickel -
Potassium 
Selenium 
Silver ·-
Sodium-
Thallill.m .. 
Vanadium-
Zinc 
Cyanide_ 

.. 

Clarity Before: 

Clarity After: 

FORM I - IN 

1. 4 

c Q M 

- NR - NR 
li _Jl .:r· F. 

NR 
NR - NR - NR - NR -- NR - . NR 

- --
_,:.__x NR 

u F 
Nll - NR -- :r: .AV 
NR - NR - NR - ... 

NR - NR - NR - NR - NR - NR -
- -

Texture: 

Artifacts: 

ILM03.0 

301962



U.S. EPA ... CLP 

1 EPA SAMPLE NO. 
I· 
I INORGANIC ANALYSES DATA SHEET 

f;? 044-WS 
'Name: HES_INC. ________ _ Contract: BBES __ _ 

~Code: HAZLE'!' Case No.: SAS No.: SDG No.: 027-EW 

lix (soil/water) : BIOTA Lab Sample ID: 31000369 

·11 (low /med) : :c.ow _ Date Received: 10/04/93 

...... lids: · ion-a- "I/ 1 /. ..,;;;.- - - -.. . ljlt, ,,,.. 4? uX. .,.-

I 
I 
I 
I. 
I 
I 

C onc en tr a ti on Units (ug/L or mg/kg 9Zf weight): MG/KG 

I 
I 
I 
)Ir Before: 

>1fr After: 

:>&ents: 

CAS NQ· 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70•0 

Analyte Concentration 

Aluminum -· --

Antimony 
Arsenic 0.09 
Barium -
Beryllium 
Cadmium 
calcium- ... 

Chromium 
Cobalt 
Copper 
Iron - - -

Lead 0.09 
Maqnesium 
Manganese 
Mercury _ 0.15 
Nickel -
l>otassium 
Selenium__ --

Silver 
Sodium-
Thal.l.illlil 
Vanadium . 
Zinc 
Cyanide 

~ 

Clarity Before: 

Clarity After: 

c Q M 

NR - NR 
J:..:C u F 

NR - - NR - NR 
NR - N.R - NR - . -
NR -

J...:r:. 
NR 

u F 
NR - NR - AV - NR .. - NR - NR - NR - NR - NR - NR - NR - NR -
Texture: 

Artifacts: 

'------------------------------------~----
I 
I 

FORM I - IN 
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ILM03.0 
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U.S. EPA - CLP 

1 EPA SAMPLE NO. 

,-
1· INORGANIC ANALYSES DATA SHEET 

fb045-WS 
. >11ame: BES_INC. _______ _ Contract: BBES __ _ 

> Code: HAZLET Case No. : 

; :1~ (soil/water) : BIOTA 

rel (low/med): LOW_ 

SAS No.: SDG No.: 027-EW 

Lab Sample ID: 31000370 

Date Received: 10/04/93 

,I.ids: 

I 
I: 

~ ~ .o Ctf11/i1t/1, 
Concentration Units (ug/L or mg/kg ;:;:-weight): MG/KG 

I 
I 
I 
I 
I 
·1 
I 
lt Before: 

lor After: 

:ml:nts: 

I 
I 

CAS No. 

1429.;.90-s 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration 

Alwninum 
Antimony-
Arsenic - 0.10 

- -Barium 
Beryllium 
Cadmium 
Calcium-
chromium 
Cobalt_ 
Copper_ 
Iron 
Lead 0.10 
Magnesium 
Manganese 
Mercury_ 0.18 
Nickel 
PotassIUiii 
Selenium 
Silver - - -

-
Sodium-
Thalliwn 
Vanadium- -- -- . 

-·. ~ 

Zinc -· 

Cyanide_ -

- . 

Clarity Before: 

Clarity After: 

FORM I - IN 

16 

c Q M 
- . - NR -

JJ:.. 
NR 

u F 
NR -- NR - NR - NR - NR - NR - NR - NR 

u :;(;r_ F 
NR - NR - AV - NR - NR - NR - NR - NR - NR ·- ·-·· NR - NR -

- NR -
Textu.re: 

Artifacts: 

ILM03.0 

301964



I 
I 

U.S. EPA - CLP 

l 
INORGANIC ANALYSES DATA SHEET 

Contract: BBES __ _ ,~ame: BES_INC. 

J Code: HAZLET Case No.: SAS No.: 

EPA SAMPLE NO. 

~_?046-WS 

SDG No.: 027-EW 

! l~iJc ( soil/wa.ter) : BIOTA Lab Sample ID: 31000371 

Date Received: 10/04/93 

.. 

i 
·! 

LOW 1el (low /med) : 

I lids: ~ /'1. tf ~t. 11/1'1/4:1 UH. r-

I 
Concentration Units (ug/L or mg/kg sk"f weight): MG/KG 

I: 

I 
I 
I: 
I 
I 
I: 

~ ... _J 

I 
tC'. B~fore: 
lor After: 

CAS No • 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
1440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
1182-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 
.. 

Analyte Concentration 

Aluminum 
Antimony 
Arsenic_ 0.19 
Barium_ 
Beryllium 
Cadmium 
Calcium-
Chromium .. 

Cobalt_..._ 
... 

Copper_ 
Iron . .. 

Lead -· --- 0.10 
Magnesium 
Manganese 

... 

Mercury_ . - 0.19 
Nickel · 
Potassium 
Selenium_ 
Silver . 
Sodium-
Tha11iiiiil 
Vanadium_ 
Zinc .. 

Cyanide_ 

Clarity Before: 

c Q M 

-· NR -
% J'__;r_ 

NR 
F 
NR - .NR - NR - NR - NR - NR - NR .. - - --- , 

NR 

:J'1 u F 
NR 

. 

NR - AV - NR - NR - NR - NR - NR - NR - NR - NR - NR .... 
- -

• Texture: 

Artifacts: 
'I •. 

· xtlants: 

Clarity After: 

1----~--------------------------------

I 
I 

FORM I - IN 
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I 
I 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

>lame: BES_INC. _______ _ Contract: BBES __ _ 

SAS No.: l Code: HAZLET Case No.: 

EPA SAMPLE NO. 

f:6047-EW 

SDG No.: 027-EW 

! :l.x (soil/water): 

rel (low/med): 

BIOTA 

LOW_ 

Lab Sample ID: 31000372 

Date Received: 10/04/93 

;I.ids= 

I 
I 
I 
I 

~ ''· 'f tJ.t u/t4/1J . r 
Concent;-ation Uni ts ( ug /L or mg /kg /:y weight) : MG /KG 

I 
I 
I 
·1 
I 
tf Befo~e: 
lor After: 

J.nts: 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

Analyte Concentration 

Aluminwif 
Antimony 
Arsenic_ 0.89 
Barium 

- . ~-

BeryllI\Uii 
Cadmium 
Calcium-.-
Chromium 
Cobalt ···- · 

-

Copper.~ 
Iron 
Lead 0.69 
Magnesium 
Ma?lganese . 
Mercury 0.15 
Nickel -
PotassIWii 
Selenium_ 
Silver. 
Sodium-
Thalliwn 
Vanadium.· 
Zinc 
Cyanide_ 

- -·-

Clarity Before: 

Claritr After: 

c Q M 

- NR -., NR 
-:::}J:. F 

NR - NR - NR - NR - NR - NR - NR -
-:J-1. 

NR - F 
NR - NR - AV -· NR - NR .. - NR - NR - NR - NR - NR - NR - NR -

·- -
Texture: 

Artifacts: 

1-.-------------------------------
I 
I 

FORM I - IN 
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::l~ame: BES_mc. 

b~ode: HAZLET 

U.S. EPA - CLP 

1 
INORGANIC ANALYSES DATA SHEET 

Contract: BBES __ _ 

Case No.: SAS No.: 

EPA SAMPLE NO. 

~ 048 ... EW 

SDG No.: 027-EW 

1tuc (soil/water): BIOTA 

vel ( low /med) : LOW_ 

Lab Sample ID: 31000354 

Date Received: 10/04/93 

sJids: 

.I 
1 
.I 
.I 

· ~ d.D .:/- e'9f 11~4{ fJ ~-f-
Concentration Units (ug/L or mg/kg 9J?f weight): MG/KG 

~1 ' 

;I 
:1 
ll 
C:-

~I 

t.I Before: 

Lor After: 

.. 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
743.9-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 
.. 

Analyte Concentration 

Aluminum 
Antimony-
~senic - 0.39 
Barium 
Beryllium 
Cadmium 
Calciu.m-
Chromium_ 
Cobalt ... 

Copper_ · 
Iron ·-

Lead 1.9 
MC!lqnesium 

.. 

Manganese 
Mercury 0.24 
Nickel -
Potassium 
Selenium_ 
Silver 
Sodium-
Thalli'iiiil 
Vanadium 

... 

Zinc . 

Cyanide_ 

Clarity Before: 

Clarity After: 

FORM I - IN 

1 q 

c Q 

--
$ -:::1-1 
-
---
--..... 
---
-------

.. ---
--

M 

Ni 
NR 
F_ 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
F 
NR 
NR 
AV 
NR 
NR 
NR 

R N 

N 
N 
N 
N 

NR 
R 
R 
R 
R 

Texture: 

Artifacts: 
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U.S. EPA - CLP 

l 
INORGANIC ANALYSES DATA SHEET 

~~ame: BES_INC. __ ~~~~~~---

~ Code: HAZLET Case No. : 

Contract: BBES __ _ 

SAS No.: 

EPA SAMPLE NO. 

?b052-RW 

SDG No.: 027-EW 

.\ lix (soil/water): BIOTA 

v~l (low/med): LOW_ 

Lab Sample ID: 31000351 

Date Received: 10/04/93 

llids: 

I 
I 
I 
I 
I 
I 
I 
I 

1~ d.5·~ CJ.t,,f111/4~ . ~ 
Concentration Units (ug/L or mg/kg §Pt' weight): MG/KG 

I 
if Before: 

lor After: 

mints: 

I 
I 
I 

cAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 
5955-70-0 

- . 

Analyte Concentration 

Aluminum_ 
Antimony-
Arsenic ~ 0.11 
Barium -
Beryllium 
Cadmium 
Calcium-
Chromium 
Cobalt 

- -
Copper_ 
Iron 
Lead 0.09 
Magnesium 
Manganese --

Mercury 0.02 
Nickel -
Potassium 
Selenium 
silver -
sodium..,......... 
Thalli'iiiil 
vanadium-
Zinc -
Cyanide 

Clarity Before: 

Clarity After: 

FORM I - IN 

20 

c Q M 

-...... NR 

j ___)(.' ~ 
NR 
F_ 
NR 
NR - NR - NR - NR - NR - NR - NR 

u :r:. f _ 
NR - NR - a:: AV 
NR - NR - NR - NR - NR - NR - NR - NR - NR --
Texture: 

Artifacts: 

ILM03.0 

301968



U.S. EPA - CLP 

1 EPA SAMPLE NO. 
INORGANIC ANALYSES DATA SHEET 

> tue: aES _INC. ___ ._.....__.._ __ _ Contract: BBES· __ _ 

) Code: HAZLET 

::,(x (soil/water): 

~W. c low/med): 

,~ids: 

Case No.: 

BIO'!!A 

tow __ 

SAS No.: SDG NQ.: 027-EW 

Lab Supie ID: 310003~2 

Date Received: 10/04/93 

~ t:Ji.O C!4 f 11/tf/'1 ~ . 
Concentration On~ts (ug/L or mgjkg~weiqht): MG/KG 

i.I Before: 

·1:1 After: 

1m .. -nts: 

·I 
ll 
ii \ ... _ 

---

CAS No. 

7429-90-5 
7440-36 .... o 
74.40-38-2 
7440•39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89 ... 6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-0 
7440-09 ... 7 
7782-49-2 
7440•22-4 
7440-23-5 
7440 .... 28-0 
7440-62-2 
7440-66-6 
5955-70-0 

·-· --

- -·- ----

Analyte Concentration 

Aluminum-
Antilnony . I 

A:i:senic_ - 0~09 
Barium......__.. 
Beryllium. 
Cadmium 
cafcium-
Chromium · · 
Cobalt 

- -

- -

copper~ 
- . 

Iron 
Lead - -

· 0.2·5 
Magnesl.um 
Manganese 
Mercury_ - . 0.16 . -

Nickel --
~ PotasEJJ.um 

Seleniwn 
... ------

. -
Silver 
Sodium-
Thalii.Uiil 
Vanadium .... 
Zinc -

"--·-

Cyanide.....,.. - - --
-

Clarity Before: 

Cl~rity After: 

FORM I - IN 

21 

c Q M 

- -NR - ,_ NR 
u :Ji_;r: F_ 

NR - NR - NR -- -- -·-

NR - NR 
-- --- - NR - NR -

---t.- NR 
~ :Jt.x F 

NR - NR - AV - NR - - --
NR 
NR -

... - NR 
-- NR ..... 

NR - NR 
- NR - NR -

- -- -.. 

Texture: 

Artifacts: 

ILM03.0 
301969




