
DEPARTMENT O F  T H E  AIR FORCE 
AIR FORCE BASE CONVERSION AGENCY 

MEMORANDUM FOR SEE DISTRIBUTION LIST 

FROM: AFBCAIDA-Griffiss 
Environmental Section 
153 Brooks Road 
Rome. NY 1344 1-4205 REMEDIAL ACTION I 

SUBJECT: Submittal - Final Three Mile Creek Feasibility Study Addendum and 
Long-Term Monitoring Program Outlines for Three Mile and Six Mile Creeks 

1. Attached please find the final Three Mile Creek Feasibility Study (FS) Addendum dated July 
2002 and the Long-Term Monitoring Program Outlines dated July 2002 for Three Mile and Six 
Mile Creeks. The final FS Addendum contains a proposed remedial action scenario that was 
agreed upon for Three Mile Creek including the off-base portion and pond. Also included are 
long-term monitoring outlines for Three Mile and Six Mile Creeks that will be incorporated into 
the proposed remedial actions. Please note that the proposed remedy for Six Mile Creek is 
outlined in the Six Mile Creek Summary Memorandum dated March 2000 that was transmitted 
on March 20, 2000. 

2. With regards to the Base-Wide Wetlands Management Plan, Technical Memorandum #4, a 
conceptual wetlands restoration plan utilizing the Three Mile Creek Floodplain has been 
proposed by the Air Force. Once regulatory concerns have been addressed, a detailed wetlands 
restoraticn plan will bc developed. The wetlands restoration plan will be incorporated into the 
proposed finai remedy for Three Mile Creek and presented in the Three Mile Creek proposed 
plan. The implementation of the wetlands restoration plan will be performed in conjunction with 
the Three Mile Creek remedial action. However, should the regulatory community determine 
that the utilization of the Three Mile Creek Floodplain for wetlands restoration is not feasible, 
the Three Mile Creek proposed plan will only include the proposed remedial action. 

3. Presently, the Three Mile Creek remedial action is scheduled to commence in the spring of 
2003. To expedite the process, the draft Three Mile Creek and Six Mile Creek proposed plans 
are presently being developed and will contain the proposed final remedies for both creeks and 
the proposed wetlands restoration plan utilizing the Three Mile Creek Floodplain. As stated 
earlier, if the utilization of the Three Mile Creek Floodplain wetlands restoration plan is 
determined to be not feasible, that portion will be removed from the Three Mile Creek proposed 
plan prior to finalization and dissemination for public review and comment. 



4. Your assistance is greatly appreciated. If you have any questions, please contact Mike Wojnas 
at (315) 330-2275. 

MICHAEL F. MCDERMOTT 
BRAC Environmental Coordinator 

Attachments: 
1. Final Three Mile Creek FS Addendum 
2. Long-Term Monitoring Plan Outlines 
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Introduction 
Extent- 10,000-ft, 10-ft wide natural stream and pond. 
Location- From two stormwater culvert outlets located at Ellsworth Road and Wright 
Drive southeast to the New York State Barge Canal (See Figure 1). 
Drainage- Receives run-off fiom Landfills 4, 5, and 6, Electric Power Substation and the 
south central part of the Base including floordrains. 
Receptors- Human dermal contact with surface water and sediments, human ingestion of 
fish, and aquatic organisms within the system and downstream of the system. 

Background 
Metals analyses were performed in 198 1 on samples from one upstream and one 
downstream location along Three Mile Creek. Results indicated 12 metals detected at 
these two locations. 
A preliminary study was performed in 1987 on streambed sediment, soil, surface water 
and groundwater samples collected fiom six locations. Numerous metals were detected 
in all six sediment samples, oil and grease were detected in four of the six sediment 
samples and the highest polyaromatic hydrocarbon (PAH) concentrations were detected at 
the upstream locations. Detected polychlorinated biphenyls (PCBs) were contributed to a 
ruptured transformer incident at the electric power substation in 1986. Five pesticides 
were also detected. Surface water, soil, and groundwater results indicated numerous 
metals and inorganic compounds. 
Fish tissue and sediment samples were collected in 1988 in Three Mile Creek and PCBs 
were detected in the sediment samples. The fish samples also contained PCBs, as well as 
PAHs, lead, chromium, selenium, and nickel. 
In 1995 New York State Department of Environmental Conservation (NYSDEC) 
collected PISCES (passive in-situ chemical extraction sample) samples from one location 
in Three Mile Creek. This test analyzed for PCBs and other organochlorines. PCB and 
DDE were detected. 
In 1997, NYSDEC collected samples from three fish species (including white sucker) for 
PCB tissue analysis from the off-base section of Three Mile Creek. The detected 
concentrations exceeded the bioaccumulation threshold (0.1 1 mglkg) with an average 
concentration of 1.42 mglkg and a maximum concentration of 2.1 mglkg PCB. The 
exceedance caused New York State Department of Health (NYSDOH) to post a fish 
consumption health advisory for white sucker in Three Mile Creek. 
Remedial and Supplemental Investigations (in 1994 and 1997) collected surface water 
and sediment samples fiom Three Mile Creek and the New York State Barge Canal. 
Surface water results revealed detections for Volatile Organic Compounds (VOCs), Semi- 
Volatile Organic Compounds (SVOCs), metals, pesticides, herbicides, PCBs, 
dioxinslfurans, glycols, and radionuclides. 
Sediment results reveal VOCs, SVOCs, pesticides, PCBs, and metals throughout Three 
Mile Creek. Based on these results, areas of remediation with concentrations exceeding 
site cleanup levels were identified. 
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Feasibility Study 
Draft Feasibility Study completed by Ecology and Environment, Inc., was submitted in 
January 1998. 
Conducted an alternative analysis of remedial actions, including no action (including 
monitoring), institutional actions, and sediment excavation activities. 
Based on an evaluation of all alternatives, a remediation technology of sediment 
excavation, disposal, and clean backfill was deemed the most feasible. 
A Draft Feasibility Study Addendum was completed by Ecology and Environment, Inc. in 
March 2000. 
A final Feasibility Study was submitted in July 2002 during which the vertical extent of 
the contamination was investigated along and downstream of Three Mile Creek and 
cleanup recommendations were made. 

Recommendations 
Implement the remedial alternative of sediment excavation, disposal, and clean backfill 
with annual monitoring as recommended in the Final Feasibility Study Addendum dated 
July 2002. 

Three Mile Creek L TM Plan 
The LTM program for Three Mile Creek will be implemented after Remedial Action (RA) 
completion and site restoration. The sampling will be performed during a period when water 
levels and - flows in the creek are representative for 'normal' conditions. 

LTM Objectives - Sampling of sediment and surface water in Three Mile Creek is recommended 
to achieve the following objectives: 

Establish Baseline sediment concentrations six month following RA completion, 
Monitor and confirm the effectiveness of the RAs that have or will be performed at potential 
sources of contamination (Landfill 4, 5, and 6, the Electrical Power Substation), and 
Monitor the potential influx of contaminants from potential sources of contamination (i.e. 
early warning system). 

LTM Extent - To demonstrate the absence of contaminants of concern (COCs) above ~ase l ine '  
concentrations, annual monitoring for VOCs, SVOCs, metals, pesticides and PCBs is 
recommended for both sediment and surface water (see Table 1). Fish tissue samples will be 
collected at one location to identify the tissue contamination and potential bioaccumulation of 
COCs. Fish tissue samples will be collected every five years until the results of two consecutive 
rounds of sampling do not exceed the NYSDOH fish consumption health advisory threshold 
level. Larger fish will be collected for analyses as they would be expected to have higher 
concentrations than smaller and younger based on size and age alone. All sampling locations can 
be found on Figure 1 and in Table 2. 

Baseline sediment samples will be collected six months following RA completion. The six month period 
will allow sediment backfilling to stabilize. 



Matrix 

Sediment1 
Surface water 

Fish tissue 

Location 
Number 

Outline 
Three Mile Creek AOC 

Former Griffiss AFB 
Contract No. F41624-95-D-8003 1 Delivery Order No. 10 

Revision 0.0 
July 2002 

Page 4 

Table I 
Three Mile Creek LTM Sampling 

I 
Analysis I Frequency 

v o c s ,  s v o c s ,  
metals, PCBs & 
pesticides 

Annually 

Location 
within 

Three Mile 

PCBs, pesticides 
& metals 

Table 2 

Every five years 

lationale 

Rationale 

Monitoring of the effectiveness of the 
proposed RA at Three Mile Creek and 
adjacent potential source sites. 
Frequency based on relatively low flow 
regime and limited sediment transport. 

Monitoring of fish for PCBs, pesticides 
and metals is proposed to identify 
potential bioaccumulation of 
contaminants of concern. 

Three Mile Creek Sampling Locations and Analyses 

Creek 
On the 
northern side 
of the 
northern fork 
of TMC 
(Three Mile 
Creek) 
On the 
northern side 
of the 
southern fork 
of TMC 
In the 'fork' 
of TMC 

Downstream 
of Landfill 5 

Detailed 
Location 

Description I I per I per sample 1 Analyses 

Appr. 30 ft south 
of the culvert on 
Ellsworth Road 

Sediment 

Appr. 30 ft south 
of the culvert of 
Wright Drive 

Full suite of analyses includes VOCs (SW 8260). SVOCs (SW 8270), metals (SW 601 OB), pesticides 
(SW 8085) and PCBs (S W 8082). 

Surface 

Appr. 600 ft 
downstream of the 
culvert on 
Ellsworth Road 

Appr. 1500 ft 
downstream of the 
fork in TMC 

location 
1 

water 

Sediment 
Surface 
water 

1 

Sediment 

Surface 
water 

Sediment 

Surface 
water 

~ u l l  suite I 

1 

1 

6 
and dioxins 
~ u l l  suite1 

1 

1 

1 

1 

5 

~ u l l  suite' 
~ u l l  suite' 

5 
5 

~ u l l  suite' 
and dioxins 
~ u l l  suite' 

~ u l l  suite' 
and dioxins 

~ u l l  suite' 

6 

5 

6 

5 
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Location 
within 

Three Mile 

I I of Landfill 4 
and 6 (i.e. 

Detailed 
Location 

Description 

Table 2 (Continued) 
Three Mile Creek Sampling Locations and Analyses 

Appr. 4200 ft 
downstream of the 
fork on TMC 

6 Appr. I mile 
southeast of base 
boundary 

upstream of 
Base 
boundary) 
Off-Base 

per sample 
location I per I 

Sediment I 1 I PCBs and 1 2 

Analyses 

Sediment 
Surface 

1 
1 

Surface 

tissue I I pesticides I 

water 
Fish 

I and metals / 

~ u l l  suite' 
~ u l l  suite' 

1 

1 
Full suite of analyses includes VOCs (SW 8260), SVOCs (SW 8270), metals (SW 6010B), pesticides 
(SW 8085) and PCBs (SW 8082). 

5 
5 

.3? 

Three large specimens of each species designated for sampling will be collected. 

metals 
PCBs and 

LTM Re-evaluation Criteria - The LTM plan will be re-evaluated annually to assess the creek 
conditions. Proposed re-evaluation procedures follow: 

The results from sampling events will be compared to baseline concentrations which serve as 
general guidelines for changes idor  releases to Three Mile Creek. If the concentration 
detected exceeds two times baseline concentrations, the Air Force, in consultation with the 
EPA and NYSDEC, will evaluate modifying the LTM network to identify potential causes of 
concentration increases. 

2 
metals 1 
PCBs, 3' 
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Introduction 
Extent- 15,600-ft natural stream, including 7,200-ft runway culvert. 
Location- From Butternut Creek diversion ditch in the north southeast to the New York 
State Barge Canal (see Figure 1). 
Drainage- Receives run-off from Landfill 1, 213, and 7, Weapon Storage Area (WSA), 
WSA Landfill, runway, on-base shops, and Rainbow Creek. 
Receptors- Human dermal contact with surface water and sediments, human ingestion of 
fish, and aquatic organisms within the system and downstream of the system. 

Background 
Metals analyses performed in 1981 at 11 locations along Six Mile Creek revealed 11 
metals detected in at least one location and 12 other metals detected at one or more 
sampling locations. 
Fish tissue and bottom sediment samples were collected in 1988 from one upsteam and 
one downstream location in Six Mile Creek. Polyaromatic Hydrocarbons (PAHs) and 
Polychlorinated Biphenyls (PCBs) were detected in the downstream samples. The PAHs 
detections were consistent with the results from control sites from other studies. 
Downstream fish samples contained higher concentrations of arsenic, cadmium, iron, and 
manganese. Mercury and nickel were also detected. 
In 1995 New York State Department of Environmental Conservation (NYSDEC) 
collected PISCES (passive in-situ chemical extraction sample) samples from one location 
in the lower range of Six Mile Creek. This test analyzed for PCBs and other 
organochlorines. No contaminants were detected. 
Remedial and Supplemental Investigations (in 1994 and 1997) collected surface water, 
and sediment samples from Six Mile Creek, Mohawk River, and the New York State 
Barge Canal. 
Surface water results revealed limited, low-levels of Semi-volatile Organic Compounds 
(SVOCs), metals, pesticides, cyanide and hydrogen sulfide. 
Sediment results revealed limited, low-levels of Volatile Organic Compounds (VOCs), 
metals, and PCBs and slightly higher levels for SVOCs and pesticides throughout Six 
Mile Creek. 

Feasibility Studv 
Draft Feasibility Study completed by Ecology and Environment, Inc. (E&E), was 
submitted in January 1998. 
Conducted an alternative analysis of remedial actions, including no action (including 
monitoring), institutional actions, and sediment excavation activities. 
The no action alternative with annual monitoring was determined to be most feasible. 
A Draft Six Mile Creek Summary Memorandum was submitted by E&E in March 2000. 
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Recommendations 
Implement no remedial actions with annual monitoring as recommended in the Draft Six 
Mile Creek Summary Memorandum dated March 2000. 
Design sampling program with upgradient and downgradient locations to monitor the 
Remedial Action (RA) effectiveness of the RAs that have lor will be performed at other 
AOC sites to eliminate further contamination from on-base AOC sites that were potential 
sources (Landfill 1,213, and 7, WSA, WSA Landfill, Building 35, Pumphouse 5, and 
Rainbow Creek). 

Six Mile Creek LTM Plan 
The LTM program for the Six Mile Creek AOC will be implemented shortly after approval by 
regulatory agencies and it will be performed during a period when water levels and - flows in the 
creek are representative for 'normal' conditions. 

LTM Objectives - Sampling of sediment and surface water in Six Mile Creek is recommended to 
achieve the following objectives: 

Establish Baseline concentrations during first sampling round, 
Monitor and confirm the effectiveness of the RAs that have or will be performed at 
potential sources of contamination ((Landfill 1,  213, and 7, WSA, WSA Landfill, 
Building 35, Pumphouse 5, and Rainbow Creek), and 
Monitor the potential influx of contaminants from potential sources of contamination (i.e. 
early warning system). 

LTM Extent - Given the elevated concentrations for several COCs, annual monitoring for VOCs, 
SVOCs, metals, pesticides and PCBs is recommended for both sediment and surface water (see 
Table 1). Fish tissue samples will be collected at one location to identify the tissue 
contamination and potential bioaccumulation of COCs. Fish tissue samples will be collected 
every five years until the results of two consecutive rounds of sampling do not exceed the 
NYSDOH fish consumption health advisory threshold level. Larger fish will be collected for 
analyses as they would be expected to have higher concentrations than smaller and younger based 
on size and age alone. All sampling locations can be found on Figure 1 and in Table 2. 
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Table 1 

Sediment & 
Surface water 

Six Mile Creek AOC LTM Sampling Rationale 

v o c s ,  s v o c s ,  
metals, pesticides 

& PCBs 

Matrix 

Location 
Number 

Frequency Analysis 

Fish tissue 

Annually 

Rationale 

PCBs & metals Every five years 

Monitoring the effectiveness of the 
RAs performed at adjacent potential 
source sites. Frequency based on 
relatively low flow regime and limited 
sediment transport. 

Monitoring if fish for PCBs and metals 
is proposed to identify potential 
bioaccumulation of contaminants of 
concern. 

Table 2 
Six Mile Creek Sam~ling. Locations and Analvses 

Upstream1 
Downstream 
part of Six 
Mile Creek 

Upstream 

Upstream 

Upstream 

Upstream 

Downstream 

Detailed 
Location 

description 

Slightly 
downstream of the 
on-Base entrance 
of SMC 
Slightly 
downstream of 
Landfill 1 
Slightly upstream 
of the culvert 
entrance 

At the entrance of 
the culvert in 
Rainbow Creek 
Slightly 
downstream of the 
culvert exit 

Sample 
Matrix 

I I I 

Sediment I 1 I Full suite' I 5 

Sediment 

No of 
samples 

Per 

Surface / 1 I Full suite' 1 5 

location 
1 

Surface 
water 

Sediment 

Surface 
water 

Sediment 

Analyses 
performed 

Per 

Total 
No of 

analyses 
samples 
Full suite' 

1 

1 

1 

1 

water 
Sediment 

1 Full suite of analyses includes VOCs (SW 8260), SVOCs (SW 8270), metals (SW 601 OB), pesticides 
(SW 8085) and PCBs (SW 8082). 

5 

Surface 
water 

Full suite' 

Full suite' 

Full suite' 

Full suite' 

1 

5 

5 

5 

5 

1 
Full suite' 5 
Full suite' 5 
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Table 2 (continued) 

Three large specimens of each species designated for sampling will be collected. 

Six Mile Creek Sampling Locations and Analyses 

LTM Re-evaluation Criteria - The LTM plan will be re-evaluated annually to assess the creek 
conditions. Proposed re-evaluation procedures follow: 

The results from sampling events will be compared to baseline concentrations which serve as 
general guidelines for changes idor  releases to Six Mile Creek. If the concentration detected 
exceeds two times baseline concentrations, the Air Force, in consultation with the EPA and 
NYSDEC, will evaluate modifymg the LTM network to identify potential causes of 
concentration increases. 

6 

7 

1 Full suite of analyses includes VOCs (SW 8260), SVOCs (SW 8270), metals (SW 6010B), pesticides 
(SW 8085) and PCBs (SW 8082). 

Downstream 

Downstream; off- 
Base 

Slightly 
downstream of the 
Perimeter Road 
underpass, north of 
the Base boundary 
At the confluence 
of Slate and Six 
Mile Creek 

Sediment 
surface 
water 

Fish 
Tissue 

1 
1 

3' 

Full suite' 
Full suite' 

PCBs and 
metals 

5 
5 

6 



Responses to USEPA Comments 
On the April 2002 Revised Three Mile Creek Feasibility Study Addendum 

June 18,2002 

Feasibility Studv Addendum 

General Comments 

1) The impact of reducing or eliminating the contamination at other AOCs (Landfills 5 & 6, 
Hardfills 49C & 49D, and the Electrical Power Substation) which have acted as sources 
to Three Mile Creek (TMC) should be discussed as "source control". 

Response: The text in Section 5.1 has been revised to include a statement that all the 
known possible sources contributing to the contamination found in Three Mile Creek 
have been mitigated or will undergo a Remedial Action in the near future. 

Specific Comments 

2) Section 1.2, Background Information, page 1-1: The statement that TMC is a "drainage 
ditch" should be removed. TMC was a creek prior to being channelized and should be 
restored to a more ecologically productive habitat after remediation. 

Response: The text has been changed as requested. 

* 3) Sections 2.2.5 & 2.3: Polychlorinated biphenyls should be treated collectively. Because 
PCBs have been detected in fish and sediments of TMC at elevated levels, they are one of 
the primary COPCs at the TMC Area of Concern (AOC). Similarly, total PAHs and the 
sums of DDT, DDD and DDE should be considered, as well as the individual COPCs 
(where individual criteria are available). 

Response: These chemicals are discussed in the text within their chemical groups and as 
individual compounds. However, in terms of exceedance of screening criteria, individual 
compounds were examined since total criteria for these chemical groups are not always 
available and the mix of compounds in that group may not match the mix that is at the 
site. The lab analysis also gives different chemical constituents for each group, and each 
may have a different mode of toxicity that makes one contaminant of a group more of a 
concern than another. Therefore, grouping them all together may unnecessarily place 
concern on all PCBs and all PAHs, etc. The value in examining the COPC as individual 
compounds is much greater than as groups of chemicals. 

4) Section 2.3.5: The documentpeeds to be more specific regarding the scope and findings 
of the ecoloaical risk assessment. 

02:001002UK04-02-02-00-B0925 
USEPA RTCS for Final FS.DOC-7/5/2002 
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Responses to USEPA Comments 
April 2002 Revised TMC FS Addendum 

h W  June 18,2002 
Page 2 of 3 

Response: An elaborated scope and conclusions from the Ecological Risk Assessment 
has been added to the text as requested. 

Section 2.3.6, page 2-10: The recommended range for TOC that should be used for 
establishing screening criteria is 0.2% - 12%, not 2.0% (NYSDEC, 1999 - Technical 
Guidance for Screening Contaminated Sediments, page 8, paragraph D, Item 2.). 

Response: The text has been changed as requested. 

Section 2.3.7, page 2-1 1: It should be noted that the impacts of habitat destruction as a 
result of remedial activities (sediment removal in the creek and access requirements) are 
short term impacts which are an unavoidable result of the work. However, incidental 
impacts to the aquatic habitat and wetlands (e.g., access roads, dewatering areas, and 
staging areas) should be avoided, if possible, andlor minimized to the greatest extent 
possible (Management Practices Federal Registern7olume 51, No. 219Part 330.6). All 
areas impacted during the work will require restoration. 

Response: The text has been changed as requested. 

Figure 2-3c: The concentrations of lead and cadmium in pond sediments that are reported 
in the figure have not been changed to mgkg as the figure key indicates. 

Response: The TMC Pond results were removed from Figure 2-3c because they are 
properly illustrated on Figure 2-5a. 

Section 4.3 and 5.1: The statement that "incidental damage to surrounding habitat in this 
area would likely be great ..." should be deleted. As discussed above, the design for any 
work in TMC must meet regulations and ARARs designed to minimize unnecessary 
disturbance to existing habitat. Different means of accessing the stream comdor for 
sediment excavation should be evaluated. 

Response: The text has been changed as requested. 

Section 5.1, page 5-3, Scenarios 5 and 6: Depending upon the efficacy of the proposed 
remediation, promoting flooding of the wetland areas adjacent to TMC may not be 
recommended. 

w 02:001002UK04-02-02-00-B0925 
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Responses to USEPA Comments 
April 2002 Revised TMC FS Addendum 

b June 1 8,2002 
Page 3 of 3 

Response: Additional work will be performed to determine whether creating the wetland 
is feasible. Scenarios 5 and 6 would only be implemented if agreed upon by all parties 
after the additional work is complete. 

Section 5.1, page 5-4: It should be noted that long term monitoring may extend past the 
five year review date. Long-term monitoring should be conducted until the remedial 
action objectives or PRGs are met. In addition, monitoring associated with remediation 
of Landfills 5 and 6 will be included in the monitoring plan for TMC. This may also 
include surface water, sediments and biota. 

Response: A Long-Term Monitoring program for Three Mile Creek is under 
development and will be forwarded for your review in the near future. 

Section 5.2.1, page 5-6 & Section 5.2.3, page 5-7: As noted above, long term monitoring 
for the off-base portions of TMC may extend past the five year review date. It should be 
indicated whether surface water monitoring should include other inorganics in addition to 
lead. 

Response: See response to Comment No. 10. 

C 
02:001002UK04-02-02-00-B0925 
USEPA RTCS for Final FS.DOC-7/5/2002 



Responses to C. Dowd's @EC F&WL) Comments 
On the April 2002 Revised Three Mile Creek Feasibility Study Addendum 

May 16,2002 

1) Section 2.2.5 Selection of Surface Water Screening Criteria - It is incorrect to compare 
individual biphenyl compounds to the NYS water quality standards for PCB. The standard 
is for total PCBs. 

Response: The surface water samples in question were originally reported in the RI 
published by Law Environmental in 1996. While there were no PCBs detected in the 
samples under the PCB test methods, biphenyl compounds were detected in one sample 
under the SVOC analysis. While the statement is true that the NYS water quality standard 
is for total PCBs, each of the individual biphenyls detected in the RI sample exceeded this 
total, therefore, the total biphenyls also will exceed the standard. A note will be added to 
the text to clarify this matter. 

2) Section 2.3.5 Ecological Assessment - NYSDEC disagrees with the characterization of the 
ecological assessment and conclusions drawn therefrom because the methods and analysis 
of the assessment were flawed. 

Response: The discussion presented in Section 2.3.5 was taken directly from the RI, which 
was published by Law in 1996. A statement that NYSDEC does not concur with the 
characterization of the assessment and the conclusions drawn form the RI will be added to 

W the text. 

3) Section 2.3.6 Selection of Sedment Screening Criteria, pg 2-6 - Table 2-6 references EPA 
1989 as the source of the 2,3,7,8 TCDD equivalency factors, however EPA 1989 is not 
listed in the references. In addition, the most recent World Health Organization TEFs are 
presented in Van den Berg et al. (1998) Toxic Equivalency Factors for PCBs, PCDDs and 
PCDFs for Humans and Wildlife from Environmental Health Perspectives, 106(12) 775- 
792. 

Response: EPA 1989 will be added to the reference section. As far as the World Health 
Organization TEFs are concerned, for consistency purposes, the EPA TEFs that were used 
in the approved RI (Law 1996) were used for this report also. 

4) Table 2-3a - The NYSDEC criterion for wildlife bioaccumulation of DDT applies to the 
sum of DDT and the daughter compounds. 

Response: The NYSDEC criteria values for DDT and its daughter products (DDD and 
DDE) in Table 2-3a apply to the sum of DDT and its daughter products. A footnote will be 
added to the table. However, it should be noted that although the NYSDEC criteria were 
part of the screening process, the NYSDEC criterion was not used for screening DDT and 
its daughter products because it was not the most stringent. 
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Responses to C. Dowd's Comments 
April 2002 Revised TMC FS Addendum 
May 16,2002 
Page 2 of 3 

5) Section 2.3.6 Selection of Sediment Screening Criteria, pg 2-10 - What is the reference for 
the upper and lower recommended percentages for total organic carbon? The NYSDEC 
Technical Guidance for Screening Contaminated Sediments (TGSCS) identifies a lower 
limit of 0.2 %, not 2.0%. The average TOC of 29.6% indicated for Landfill 6 sediments is 
extremely high. Were these results evaluated in laboratory QNQC? 

Response: The 2% lower limit in the table is incorrect. It will be changed to 0.2 % as 
stated in the comment and the data will be re-screened. The TOC values were evaluated in 
the laboratory QNQC, and are believed to be accurate because the sediments were taken in 
a wetland with a high organic content. 

6) Figure 2-3b, 2-3c and 2-5a - Please include an entry for total PAHs. 

Response: These Figures were derived from other reports: Figure 2-3 was derived from RI, 
and 2-5 was from the SI. It is not necessary to re-tabulate the data for total PAHs from 
previous reports since total PAHs are presented on Figure 3-6. 

7) Table 3-4a, 3-4b, 3-5 - Please include an entry for total PAHs and compare to the ER-L for 
total PAHs from Long and Morgan (1991) and the TGSCS which is 4 ppm. 

Response: An entry for total PAHs will be added to the tables; however, the ER-L from 
Long and Morgan (1991) represents the sum of a select list of PAHs, not all of them. 
Therefore, the comparison cannot be made. The value from Long and Morgan is also an 
ultra-conservative number that is designated by Long and Morgan as having a low 
confidence value. In addition, the TGSCS value of 4 ppm was actually derived from Long 
and Morgan. Therefore, since the screening value does not represent total PAHs, and it has 
a low confidence value, a screening value for total PAHs will not be added to the table. 

8) Section 4.3 and 5.1 - The statement that "incidental damage to surrounding habitat in this 
area would likely be great ..." should be deleted. The design for any work in Threemile 
Creek must meet regulations and ARARs designed to minimize unnecessary disturbance to 
existing habitat. There has been no evaluation presented here on different means of 
accessing the stream conidor for the purpose of excavating sediments. 

Response: The best route of entry to minimize disturbance of the existing habitat will be 
evaluated; however, the Creek is surrounded by habitat on all sides, therefore, some damage 
is unavoidable. This disturbance will be mitigated as part of the Wetland Management Plan 
for Griffiss. The text will be changed to clarify this matter. 
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9) Section 5.1 page 5-3 - Scenarios 5 and 6 which incorporate consideration of the wetland 
mitigation program should be eliminated from consideration. The Base-wide Wetlands 
Management Plan has not yet been finalized and the proposed off-site wetland mitigation is 
still under review by the Agencies. In addition, the wetland mitigation proposal involves 
promoting flooding of wetland areas adjacent to Threemile Creek. It would be unwise to do 
so until the efficacy of the proposed remediation can be demonstrated. In addition, limited 
sampling of these adjacent wetland areas has been undertaken. It would be equally unwise 
to proceed with the mitigation scheme until the quality of the areas to be flooded is known. 

Response: The scenarios represent various possible options. A recommendation section 
has been added to the report to indicate the preferred alternative. 

10) Section 5.1 page 5-4 - While EPA may require a five year review of post-remedial 
monitoring data, this does not imply that monitoring only occurs for five years. Long-term 
monitoring must be conducted until the remedial action objectives or PRGs are met. Post- 
remedial monitoring for Threernile Creek will also include benthic community monitoring 
to ensure that a healthy benthic community is reestablished in the stream after remediation. 
In addition, monitoring associated with remediation of Landfills 5 and 6 will be included in 
the monitoring plan for Threemile Creek. This may also include surface water, sediments 
and biota. 

Response: It is understood that post-remedial monitoring will be conducted until remedial 
action objectives are met or PRGs are met. A Long-Term Monitoring program for Three 
Mile Creek is under development and will be forwarded for your review in the near future. 
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1 Introduction 

Ecology and Environment, Inc. (E & E), under contract to the United States Army 

Corps of Engineers (USACE), Kansas City District, Contract No. DAC41-99-D-005, 

Work Authorization Directive (WAD) 04, has prepared this revised Feasibility Study 

(FS) Addendum document for the Three Mile Creek (TMC) Area of Concern (AOC) at 

the former Griffiss Air Force Base (Griffiss AFB) in Rome, New York (see Figures 1-1 

and 1-2). This document summarizes the data findings of various site investigations, es- 
'.r pecially the 200 1 TMC sediment sampling, and offers final recommendations for Three 

Mile Creek remedial planning, including a description of the recommended remedial ap- 

proach. 

1.1 Purpose 
This revised report updates the March 2000 TMC FS addendum by incorporating 

the latest round of sampling data (2001 TMC sediment sampling), revising screening cri- 

teria based on regulatory updates, determining the dnving factors for the clean-up of the 

creek, and proposing final clean-up measures. 

1.2 Background Information 
The TMC AOC includes the entire length of the creek from headwaters to outfall. 

TMC is an approximately 10,000-foot-long, 10-foot-wide creek, with water depths rang- 

ing from 2 inches to 2 feet. The headwaters of TMC originate at the points of discharge 

for the central portion of the base storm water collection system. These two discharge 



points are located on the south side of Ellsworth Road and former Wright Drive, near the 

Electrical Power Substation. The creek flows to the southeast and empties into the New 

York State Barge Canal (NYSBC) 1 mile south of the installation. The creek channel 

was dredged and straightened in 1942 during the initial stages of base construction and 

was dredged and straightened again at least once in 1961. 

The creek receives both surface water runoff and groundwater from the surround- 

ing watershed, including the Electrical Power Substation, former Landfill 4, Landfills 5 

and 6, and storm water drainage from the south-central portion of the base, which report- 

edly contains discharges from floor drains. 

The drainage ditch located adjacent to the Hardfill 49D area to the north of Land- 

fill 5 forms, in effect, a "tributary" to TMC, and contaminants found there reflect those 

found in the creek rather than those found at the landfill. This Landfill 5 drainage ditch is 

included in the TMC AOC and is part of this FS Addendum. 

TMC is classified as a Class C stream according to the New York Code of Rules 

and Regulations (NYCRR) Part 701. The best usage for Class C stream waters is fishing, 

where waters shall be suitable for fish propagation and survival. Based on an Aquatic 

Habitat Assessment performed by Law Environmental, Inc., (Law) in 1993 (Law 1996), 

at least 12 species of fish are found in TMC. Due to the presence of polychlorinated bi- 

phenyls (PCBs) in fish tissue, the New York State Department of Health (NYSDOH) has 

posted a fish advisory for TMC. NYSDOH recommends that people eat no more than 

one meal per month of White Sucker from this creek. 

The current land use for the site is public/recreational/open space and wetlands. 

The future land use, defined by the Griffiss Local Development Corporation document, A 

Master Reuse Strategy for Grifiss Air Force Base, Rome, New York (Griffiss Local 

Development Corporation 1995), is to remain a wetlandlsurface water area. 

1.3 Previous Site Investigations 
Investigations conducted at the TMC site between 1981 and 2002 are presented 

below: 

In 1981, Fred C. Hart Associates, Inc. (Hart 1982), performed an investigation 
that included metals analyses of two sediment samples collected from an up- - 
stream and a downstream location. 



A preliminary study of the TMC basin for sediment, soil, surface water, and 
groundwater was conducted in 1987 by the United States Geological Survey 
(USGS) (USGS 1988). Acid-extractable metals, polycyclic aromatic hydro- 
carbons (PAHs), PCBs, and pesticide analyses were conducted on streambed 
sediments from six locations. The investigation also included collection and 
analysis of four surface water samples, installation of 13 monitoring wells, 
sampling of seven wells, and collection and analysis, for metals and selected 
inorganic analytes, of soil cores from 12 sites near TMC. 

In 1988, the United States Fish and Wildlife Service (USFWS) conducted a 
study to assess the extent of contamination in both fish and sediments in TMC 
(USFWS 1989). 

As part of the Remedial Investigation (RI) performed for USACE between 
September 1993 and April 1995, Law collected 30 sediment samples from 15 
locations and 12 surface water samples from 12 locations from the TMC AOC 
and the drainage ditch component of the Landfill 5 AOC (Law 1996). In addi- 
tion, they collected benthic and drift invertebrates from four general locations 
to assess species abundance and numbers, and fish at four general locations to 
survey species diversity and numbers, and to obtain fish tissue for chemical 
analyses. 

In 1995 the New York Department of Environmental Conservation 
(NYSDEC) conducted passive in situ chemical extraction sampling (PISCES) 
at one location in TMC. 

In 1997 NYSDEC collected White Suckers, Creek Chub, and Pugnosed Min- 
now for tissue analysis from the off-base portion of TMC. Because PCB con- 
centrations in White Suckers exceeded the threshold used by NYSDOH, a fish 
advisory was posted for this species at TMC. 

As part of the base-wide supplemental investigation (SI) to the RI performed 
by E & E in June 1997, two additional surface water and three PISCES sam- 
ples were collected from TMC (E & E 1998a). Soil and leachate samples 
were also collected from Landfill 5. No sediment samples were collected dur- 
ing the 1997 SI. 

Also, in 1997, as part of a separate program, Parsons Engineering Science, 
Inc. performed sediment sampling for the Air Force Center for Environmental 
Excellence (AFCEE) at the Landfill 5 drainage ditch (Parsons 1997). 

In July 1998, additional SI samples were taken from the off-base portion of 
TMC (E & E 1998b). These included two surface water samples and eight 
sediment samples tested for Target Compound List (TCL) volatile organic 
compounds (VOCs), semivolatile organic compounds (SVOCs), pesticides, 
and PCBs; organophosphorus pesticides; organochlorine herbicides; dioxins 
and furans; total recoverable petroleum hydrocarbons (TRPH); total organic 



carbon (TOC); Target Analyte List (TAL) metals, including mercury and 
hexavalent chromium; cyanide; percent solids; and radionuclides, including 
strontium 89 and 90, and total uranium. 

In July 1999, representatives from the Air Force Base Conversion Agency 
(AFBCA), US ACE, NYSDEC, United States Environmental Protection 
Agency (EPA), USFWS, and E & E visually inspected the habitat quality of 
TMC (E & E 1999a). 

In November 1999, six off-base TMC pond samples were collected by E & E 
and were tested for TCL PCBs, cadmium, lead, TOC, and percent solids. In 
addition, E & E also visually surveyed and recorded (via Global Positioning 
System [GPS]) silt sediment deposits along a 1,500-foot section of TMC 
downgradient of the base boundary (E & E 2000a). 

In May and June 2001, as part of the base FSs, E & E collected 68 samples at 
26 locations from the on-base portion of TMC; four samples from the top 6 
inches at four locations in the Landfill 6 (LF6) wetland; and 12 samples at six 
locations from the off-base pond. Each sample location was vertically pro- 
filed (except the LF6 wetland) with samples to depths of 3.5 feet below creek 
bottom (E & E 2001a). 

In late 2001, E & E reviewed historical remedial documents related to TMC to 
assess past impacts on the wetlands. An assessment of potential wetland im- 
pacts was then performed using available wetland boundaries, draft remedial ..y 

design documents, and historical sample results. Field verification inspections 
were also performed to verify current wetland boundaries (E & E 2001b, 
2001c, 2002). Results of the wetlands investigation are incorporated in the 
recommendations presented in Section 4 of this revised FS addendum. 



Figure 1-1 FORMER GRlFFlSS AFB 
SITE LOCATION MAP 





2 Analytical Data Screening 

2.1 Screening Process 
2.1.1 Background 

This section addresses contamination in the surface water and sediments. Chemi- 

cals analyzed for and detected at this AOC include VOCs, SVOCs, dioxinslfurans, gly- 

cols, radionuclides, pesticides, herbicides, PCBs, and inorganics. Potential recreational 

populations may be exposed to chemicals detected in site media through ingestion of fish 

and incidental ingestion of and dermal contact with sediment and surface water. Fish and 

benthic organisms are directly exposed to chemicals in the surface water and sediments. 

Other wildlife (aquatic and terrestrial) that comes into contact with the surface water, 

sediments, fish, or benthic organisms are also potential receptors of contamination. 

Chemical-specific screening criteria were developed for each medium at this site 

based on an evaluation of applicable or relevant and appropriate requirements (ARARs), 

other criteria and guidelines to be considered (TBCs), and findings of the site-specific 

baseline risk assessment presented in the FU. This evaluation determines those levels at 

which the contaminants can be present but still be deemed protective of human health and 

the environment. 

2.1.2 Applicable or Relevant and Appropriate Requirements 

An ARM may be either "applicable" or "relevant and appropriate." Applicable 

requirements are those substantive environmental protection standards, criteria, or 

limitations promulgated under federal or state law that specifically address a hazardous 



substance, remedial action, location, or other circumstance at a Superfund site. Relevant 

and appropriate requirements are those substantive environmental protection 

requirements promulgated under federal and state law that, although not legally 

applicable to the circumstances at the site, address situations sufficiently similar to those 

encountered at the site so that their use is well-suited to the particular site. 

2.1.3 TBCs 

TBCs are nonpromulgated federal or state standards or guidance documents that 

are to be used on an "as appropriate" basis in developing screening criteria. Because they 

are not promulgated or enforceable, they do not have the same status as ARARs and are 

not considered required cleanup standards. 

2.1.4 Site-Specific Risk Assessment 

The Comprehensive Environmental Response, Compensation, and Liability Act of 

1980-Superfund (CERCLA) requires that remedal actions be protective of human health 

and the environment. Health and environmental risk estimates from the site-specific risk 

assessment were considered in developing chemical-specific screening criteria. The 

United States Environmental Protection Agency (EPA) has adopted the policy that ac- 

ceptable exposures to known or suspected carcinogens are generally those that represent 

an excess upperbound lifetime cancer risk to an individual of between lo4 and (40 

United States Code of Federal Regulations [CFR] 300.430[E] [2] [i] [A] [2]). 

This regulatory section also defines as the "point of departure for determining 

remediation goals for alternatives when ARARs are not available or are not sufficiently 

protective because of the presence of multiple contaminants ... or ...p athways of exposure." 

While is a point of departure for determining remedial goals, values corresponding to 

risks in the range of 10" to 10'~ are acceptable for identification of acceptable risks. The 

Air Force has elected to use the more conservative carcinogenic risk level of to de- 

rive site-specific risk-based preliminary screening values to provide an additional level of 

protectiveness in evaluating this AOC. This value was selected to ensure that total risk 

from the site is below 10" should more than one compound be encountered at its lom5 

carcinogenic risk level. The site-specific human-health risk-based values are presented in 
--_J 

the contaminant screening tables corresponding to a carcinogenic risk of 



For noncarcinogens (systemic toxicants), the EPA defines acceptable exposures as 

those to which the human population, including sensitive subgroups, may be exposed 

without adverse effects during a lifetime or part of a lifetime, incorporating an adequate 

safety margin (40 CFR 300.430[E] [2] [i] [A] [I]). This acceptable exposure level is best 

approximated by a hazard index of unity (1.0). If the hazard index is less than unity, ad- 

verse effects would not be expected, while a hazard index greater than unity suggests that 

such an exposure may result in adverse effects. 

2.1.5 Determination of Extent of Contaminated Media 

Screening criteria are set by evaluating the available ARARs, TBCs, and site- 

specific risk values for each contaminant. In general, primary consideration is given to 

ARARs or site-specific risk values as preliminary screening values. If no ARARs or site- 

specific risk values exist for a given contaminant, then the most appropriate TBC value is 

selected as the preliminary screening value. These preliminary screening values are then 

compared to site data to identify which contaminants may be of concern. These contami- 

nants are then reviewed to see whether the contaminants are likely due to upgradient, off- 

base sources. The screening criteria set by this process are then again compared to site 

data to identify areas that may need attention. 

2.2 Surface Water Screening Criteria 
2.2.1 Sampling and Analysis 

Surface water samples were collected from 12 locations in Three Mile Creek 

(TMCSW-1 through TMCSW-12; see Figures 2-1 and 2-2) between May and July 1994 

(Law 1996). VOCs, SVOCs, pesticides, herbicides, PCBs, dloxins/furans, metals, gly- 

cols, and radlonuclides were detected in the surface water collected from this site. Under 

an SI, two surface water samples were collected on June 11, 1997, from the culvert out- 

fall effluent (TMCSW-13 and TMCSW-14; see Figure 2-1). No contaminants exceeded 

detection limits in these two samples (E & E 1998a). Surface water was also collectkd in 

July 1998 from two off-base locations (TMCSW-16 and TMCSW-22) between the base 

boundary and the Barge Canal under this SI (see Figure 2-2). VOCs, metals, TRPH, 

TOC, and total uranium were detected in the samples taken from these locations (E & E 

1998~). 



In addition, PISCES were collected from three locations (TMCP-1 through 

TMCP-3) in Three Mile Creek (see Figure 2-1) and analyzed for pesticides and PCBs. 

Pesticides were detected in two of these samples (E & E 1998a). 

While PISCES sample results were used as a screening tool for surface water 

contamination, they cannot be compared to surface water ARARs or TBCs, nor can they 

be used to develop preliminary screening values. In addition, since fish bioaccumulate 

contaminants more through consumption rather than through the intake of water, the 

PISCES samples, for the purposes of this FS, will not be used as data related to the po- 

tential uptake of contaminants by fish. 

PISCES results for sample TMCP-1 were not found to exceed detection limits. 

PISCES samples TMCP-2 and TMCP-3 were both found to contain dieldrin, endosulfan 

sulfate, and gamma-BHC. The results associated with sample TMCP-3 were one order of 

magnitude greater than those of sample TMCP-2. In addition, 4,4-DDD was detected in 

sample TMCP-3, but not in sample TMPC-2. Table 2-1 shows these results. 

The pesticides detected in the PISCES samples were not detected in the surface 

water samples taken in Three Mile Creek. This may be due to the fact that PISCES sam- 

ples are time-composite samples of surface water, while surface water samples are grab 

samples. 

2.2.2 ARARs 

The intent of the water quality regulations established under the federal Clean 

Water Act (CWA) (33 USC 1251-1376,40 CFR 121) and 6 NYCRR Parts 700-705 water 

quality regulations for surface waters is to restore and maintain the chemical, physical, 

and biological integrity of the nation's waters. To achieve these objectives, ambient sur- 

face water quality standards have been set. The EPA chronic values for the protection of 

aquatic life and human health, for consumption of organisms only, have been identified as 

relevant and appropriate ARARs and were chosen over acute values in order to provide a 

conservative approach. Three Mile Creek has been classified as a Class C stream; there- 

fore, NYSDEC Class C surface water standards have been identified as applicable 

ARARs for this creek. 



2.2.3 TBCs 

Water quality regulations presented under 6 NYCRR, Parts 700-705, also include 

guidance values for some compounds in lieu of standards. These guidance values are 

identified TBCs for this site. 

2.2.4 Site Risk Assessment 

As noted above, lo-' carcinogenic risk levels have been identified as appropriate 

for this site. Except for extremely low detections of one PAH, no surface water samples 

exceed this risk level. Human health risk values (contaminant concentrations that repre- 

sent cancer risks in excess of 10" or a hazard index of 1) were developed for contami- 

nants found at the site for which cancer risks or hazard indices could be calculated. These 

values are included in Table 2-2. 

2.2.5 Selection of Surface Water Screening Criteria 

Screening criteria for surface water are selected from the values presented in Ta- 

ble 2-2. For the surface water at the Three Mile Creek AOC, the lowest of the NYSDEC 

surface water standards, the EPA's National Water Quality Criteria, or the site-specific 

risk values were used as the candidate screening criteria. If none of these were available, 

New York State TBC values were used as screening criteria. 

A summary of chemical-specific surface water ARARs and TBCs is presented in 

Table 2-2. The following is a summary of proposed screening criteria for surface water at 

the Three Mile Creek site: 

No VOCs were found to exceed preliminary screening values in surface wa- 
ters of Three Mile Creek; 

Seven SVOCs were found to exceed preliminary screening values. 
- Hexachlorobenzene was detected above its preliminary screening 

value of 0.0077 micrograms per liter ( p a )  in on-site surface wa- 
ter sample TMCSW-1 at a concentration of 0.032 p a .  

- Bis(2-ethylhexy1)phthalate was also found to slightly exceed 
preliminary screening values in only one on-site surface water 
sample. The presence of this compound is probably associated 
with the protective gloves used for field sampling and lab analysis 
activities. Because laboratory or field contamination is the likely 
cause of the presence of this compound, bis(2-ethylhexy1)- 
phthalate will not be addressed further. 



- Five biphenyls were detected in sample TMCSW-1. Although the 
screening value for PCBs is for total PCBs, it should be noted that 
each individual PCB detected in this sample exceeded the criterion 
for total PCBs; therefore, the total sample PCBs also exceeded the 
criterion. 

Four pesticides (alpha-chlordane, gamma-chlordane, 4,4-DDT, and 
malathion) were found to exceed preliminary screening values in on-site sur- 
face waters of Three Mile Creek. Both alpha- and gamma-chlordane were 
detected above the preliminary screening value of 0.0043 p& in one discrete 
upstream sample location (TMCSW-1) at concentrations of 0.012 and 0.014 
p a ,  respectively. 4,4'-DDT was found to exceed its preliminary screening 
value of 0.001 p& in three on-site sample locations (TMCSW-4, TMCSW-5, 
and TMCSW-6). Concentrations for these samples were 0.078,0.089, and 0.1 
pg/L, respectively. Malathion was found to have a concentration of 0.21 p& 
in on-site surface water sample TMCSW-6, which exceeds its respective pre- 
liminary screening value of 0.1 p&. 

Six metals (aluminum, arsenic, iron, lead, selenium, and zinc) were found to 
exceed their respective preliminary screening values of 100, 1.4, 300,6.3, 1.0, 
and 30 p& in the surface waters of Three Mile Creek. Aluminum was de- 
tected in on-site sample locations TMCSW-3 and TMCSW-6 at concentra- 
tions of 130 and 370 p a ,  respectively, as well as in both off-base sample lo- 
cations at a concentration of 140 pg/L. Arsenic was detected at a concentra- yl 

tion of 3 pg/L in on-site sample locations TMCSW-7 and TMCSW-10. Lead 
and selenium were each detected in only one discrete on-site sample location 
each (TMCSW-6 and TMCSW-1, respectively), with corresponding concen- 
trations of 10 and 5 p&. Lead was also detected at a concentration of 6.8 
p& in off-base sample location TMCSW-22. Iron was detected in on-site 
sample locations TMCSW-6 and TMCSW-11 at concentrations of 590 and 
500 p&, respectively, as well as in off-base sample location TMCSW-22 at a 
concentration of 330 pg/L. Zinc was detected in four on-site surface water 
sample locations (TMCS W-5, TMCSW-6, TMCS W-9, and TMCSW- 1 1) at 
concentrations of 140,63, 100, and 38 p&, respectively. 

2.2.6 Contaminated Surface Water 

At Three Mde Creek, contaminated surface water could pose a risk to humans and 

fauna through their consumption of aquatic life. However, because the headwaters of the 

creek are no longer contaminated and contaminated sediments are proposed for remedia- 

tion, surface water will be indirectly remediated. Continued monitoring of surface water 

and fish can be conducted to gauge the health of the creek. Recommended monitoring is 

discussed in Section 5. ..1 



2.3 Sediment Screening Criteria 
2.3.1 Sampling and Analysis 

As part of the RI, sediment samples were collected between May 1994 and April 

1995 at two depths (0 to 6 inches and 6 to 12 inches) from 15 locations below the sedi- 

ment/surface water interface of Three Mile Creek (TMCSD-1 through TMCSD-12 and 

LF5SD-1 through LF5SD-3) (see Figures 2-3a, 2-3b, 2-3c, and 2-5). Results from this 

investigation are included in Appendix D (Law 1996). As part of a separate investigation 

(Parsons 1997), 21 sediment samples were also collected and analyzed for PCBs during a 

pre-design investigation at Hardfills 49A, 49B, 49C, and 49D, including 14 samples from 

seven locations at the open drainage swale adjacent to Hardfill 49D, three grab samples 

from upgrdent storm drains, and four samples from upstream open drainage ditches that 

feed to storm drains (Patrick Square) (see Figure 2-4). The 14 samples from the drainage 

ditch adjacent to Hardfill 49D confirm the drainage ditch sampling results from the RI. 

The other areas sampled are located in the Patrick Square area, are upgradient of the 

Landfill 5 drainage ditch, and are outside the limits of the Three Mile Creek AOC. Re- 

sults from the additional PCB sampling are included in Appendix E. These pre-design 

sample results, which confirm PCB contamination in the drainage ditch and do not pro- 

vide any additional extent-of-contamination information, are not included in the contami- 

nation summary presented in this section. VOCs, SVOCs, pesticides, herbicides, PCBs, 

dioxinslfurans, metals, and radionuclides were detected in the sediment samples collected 

from the site. 

As part of the Supplemental Investigation, creek sediments were collected from 

eight off-base locations between the base boundary and the Barge Canal (TMCSD-15 

through TMCSD-22; see Figures 2-5 and 2-5a) in July 1998. VOCs, SVOCs, pesticides, 

metals, dioxidfurans, TRPH, TOC, hexavalent chromium, total uranium, and radionu- 

clides were detected in these samples (E & E 1998b). 

In 1999, samples were collected from five locations in the pond in the down- 

stream portion of the creek (TMCSD-25 through TMCSD-28; see Figures 2-5,2-5a, and 

2-7). These samples were analyzed for PCBs, cadmium, and lead (E & E 1999a). 

In May and June 2001,68 samples were collected at 26 locations from the on-base 

portion of TMC (see Figure 2-6). Eleven of those locations were the same as RI sample 



locations. In addition, four samples were collected from the LF6 wetland adjacent to 

TMC (see Figure 3-I), and 12 samples were collected from six locations from the off- 

base TMC pond (see Figure 2-7). The creek samples and pond samples were vertically 

profiled to a depth of 3.5 feet. All creek and wetland samples were tested for VOCs, 

SVOCs, PCBs, pesticides, metals, and TRPH (E & E 2001a). The pond samples were 

tested only for PCBs, cadmium, and lead. The results of this investigation are presented 

in Section 3. 

2.3.2 ARARs 

No chemical-specific ARARs were identified for sediments. 

2.3.3 TBCs 

The primary TBCs identified for sediments at the Three Mile Creek site are the 

EPA Sediment Quality Criteria, 1996; the "effects range-low" (ER-L) values from 

Long and Morgan (1991); the "lowest effect level" ( E L )  value from Persaud and Jaagu- 

magi (1993); and NYSDEC Technical Guidance for Screening Contaminated Sediments 

(January 1999). These criteria were developed to evaluate the impact of sediment con- 

tamination on aquatic life, and in some cases, impacts to humans and wildlife through 

bioaccumulation. 

2.3.4 Site Risk Assessment 

Human health risk values (contaminant concentrations that represent cancer risks 

in excess of or a hazard index of 1) were developed for contaminants found at the 

site for which cancer risks or hazard indices could be calculated. These values are in- 

cluded in Tables 2-3a, 2-3b, 2-4, and 2-5. 

2.3.5 Ecological Assessment 

An environmental assessment was conducted for this AOC during the RI in order 

to evaluate the potential for adverse impacts to ecological receptors potentially exposed to 

contaminants present at the Three Mile Creek AOC. It should be noted that NYSDEC 

does not concur with the characterization presented in the ecological assessment or the 

conclusions drawn in the RI. 



Based on the RI assessment, the potential for adverse effects is considered insig- 

nificant for the northern water snake, short-tailed shrew (except in the drainage ditch ad- 

jacent to Landfill 5), raccoon, and American woodcock, the four receptors that were 

quantitatively evaluated for the assessment. However, comparisons of composite whole- 

body fish tissue analytical results to NYSDEC ecological guidelines indicate that a po- 

tential exists for adverse effects to piscivorous wildlife from dietary exposure to PCBs, 

DDT, aldriddieldnn, and mercury. The NYSDEC fish-tissue guideline for PCBs (0.1 1 

mg/kg fresh weight) was exceeded by the greatest margin, often by two to three orders of 

magnitude, in fish from Three Mile Creek. For example, the Aroclor 1260 concentration 

in composite creek chub samples from the creek typically exceeded 10 mg/kg fresh 

weight, and in several samples exceeded 25 mg/kg fresh weight. The NYSDEC fish- 

tissue guideline for aldriddieldrin (0.022 mg/kg fresh weight) typically was exceeded by 

a factor of five in creek chub samples from the creek. In contrast, only marginal exceed- 

ances were noted for the NYSDEC fish-tissue guidelines for mercury (0.5 mg/kg fresh 

weight) and DDT and metabolites (0.2 mg/kg fresh weight) in creek chub samples from 

Three Mile Creek. 

An aquatic assessment was conducted at Three Mile Creek in order to evaluate 

creek habitat, in situ water quality, benthic and drift macroinvertebrate communities, and 

fish populations. Whole body fish tissue samples were collected and analyzed for the 

assessment. Sediment also was collected for toxicity testing. Four locations in Three 

Mile Creek upstream from the base boundary were included in the assessment. The re- 

sults are summarized below. Some fish tissue analytical results are described above. 

Benthic macroinvertebrate populations were classified as "slightly impaired" at 

two downstream locations compared with the most upstream location, which was consid- 

ered a reference site. However, sediment toxicity testing did not indicate that the popula- 

tion impairment was due to sediment chemical contamination. Instead, an evaluation of 

stream habitat parameters, such as substrate composition, suggests that differences in 

macroinvertebrate populations between upstream and downstream locations are the result 

of differences in habitat quality between locations. 

Although no diseases were observed, fish communities in Three Mile Creek were 

generally found to be in "poor" condition. The RI concluded that this was also likely the 

result of inferior habitat quality. Due to past channelization, Three Mile Creek is linear 



upstream from the base boundary and does not provide the habitat diversity found in un- 

altered streams with prominent pools, riffles, and meanders. 

Analyses of composite whole-body fish samples indicated a spatial trend in PCB -1* 

contamination in fish in Three Mile Creek. The Aroclor 1260 concentration in the fish 

sample collected at the most upstream location was approximately three times greater 

than those found in samples from the three downstream locations. This may be due to the 

proximity of the upstream sample location to the Electric Power Substation, where PCB 

transformer oil was reportedly released years ago. 

In summary, the work done at Three Mile Creek during the RI identified chemical 

contamination in the creek from past activities at the base. However, observable adverse 

impacts on benthic life and fish in the creek unequivocally attributable to the contamina- 

tion were not evident. In contrast, bioaccumulative chemicals, most notably PCBs, were 

found in fish from the creek in excess of NYSDEC fish-tissue guidelines for the protec- 

tion of piscivorous wildlife. This result does not concur with the results of the wildlife 

risk evaluation, which do not predict risks to wildlife from bioaccumulative chemicals. 

However, the suite of wildlife receptors evaluated was limited, and did not include pis- 

civorous birds, which are know to be sensitive to PCBs, DDT, and other such bioaccu- 

mulative chemicals. 

2.3.6 Selection of Sediment Screening Criteria 

Fish and benthic organisms are directly exposed to chemicals in surface water and 

sediments. Other wildlife (aquatic and terrestrial) that come into contact with the surface 

water, sediments, fish, or benthic organisms are also potential receptors of contamination. 

Therefore, the levels of contaminants found in the most recent samples were compared to 

chemical-specific screening criteria deemed protective of the wildlife and the environ- 

ment along with site human health risk levels (see Tables 2-3a, 2-3b, 2-4, and 2-5). 

These criteria are based on those presented in the RI (Law 1996) and the March 2000 FS 

addendum (E & E 2000b). Derivation of the 2,3,7,8-TCDD equivalence value is pre- 

sented in Table 2-6. 

The various screening criteria were compared and the most stringent criterion for 

each parameter was used to evaluate the data. However, some of the screening criteria 

used to evaluate the organic parameters are site-specific criteria calculated based on the 



TOC content. Therefore, the most stringent criteria for the organic parameters for the 

TMC main channel, LF6 wetland, and TMC pond samples were different and were all 

evaluated separately. The screening processes for the organic parameters are described 

below and presented in Tables 2-3a and 2-3b, and 2-4. However, the screening criteria 

for the inorganic parameters are not based on TOC content, therefore, only one screening 

table was generated for all of the areas (see Table 2-5). The most stringent values for the 

metals are the Long and Morgan lowest effect levels (LEL) (see Table 2-5). 

Screening of TMC Channel Sediments 

The sediments retrieved from the on-base portion of the TMC channel and its 

Landfill 5 tributary were divided into two groups: the upper, loose, sediments, and the 

underlying, tight, native soils. Due to the very wide range of TOC concentrations de- 

tected in the samples, TOC was averaged for each group (i.e., sediments and native soils) 

and the screening criteria were calculated separately. The average TOC was calculated at 

5.4% for the sediments and 0.5% for the native soils, which is only slightly higher than 

the recommended minimum of 0.2%. The most stringent criterion for each parameter 

was identified and used for each of the two groups. Tables 2-3a and 2-3b present the 

screening process for these organic parameters. 

Screening of LF6 Wetland Sediments 

The analytical results for the sediments samples collected from the Landfill 6 

wetlands were compared to the most stringent screening criteria. The average TOC for 

the Landfill 6 samples was 29.6%, which is higher than the 12% maximum recommended 

value. Therefore, the maximum recommended TOC of 12% was used in the calculations. 

Table 2-4 presents the screening process for these organic parameters. 

Screening of Pond Sediments 

The analytical results for the sediments samples collected from the off-base TMC 

pond were compared to the most stringent screening criteria. The most stringent criterion 

for Aroclor 1620 is the Ontario E L  (see Tables 2-3a, 2-3b, and 2-4). Because the On- 

tario E L s  are not site-specific calculated values, the average TOC for the pond samples 

was not used for the determination of the screening level for the pond samples. 



2.3.7 Contaminated Sediment Area 

Sediments in Three Mile Creek were determined to be contaminated with VOCs, 

SVOCs, pesticides, PCBs, metals, and dioxinslfurans. Sediment samples with concen- 

trations exceeding site screening criteria were identified throughout the length of the 

creek. However, the levels of these contaminants must be weighed against the habitat 

destruction that would be brought on by sediment excavation in the creek. Although 

short-term impacts on the habitat are an unavoidable result of the remedial activities 

(sediment removal in the creek and access requirements), incidental impacts on the 

aquatic habitat and wetlands (e.g., access roads, dewatering areas, and staging areas) will 

be avoided when possible or minimized to the greatest extent practicable. All distur- 

bances will be mitigated as part of the Wetland Management Plan. Section 3 presents 

the results of previous investigations. Section 4 documents the quality of habitat of Three 

Mile Creek in order to weigh the need to maintain habitat quality against the need to re- 

move contamination. The final determination of the extent of sediment requiring reme- 

&ation is made in Section 5. 



Table 2-1 Analytical Data Summary of the Positive Results for the 
PISCES Sam~les. Three Mile Creek 

1 Dieldrin ND I 0.0066 J I 0.025 J I 
I Endosulfan sulfate ND 1 0.0088 J I 0.013 J ] 
I gamma-BHC (Lindane) I ND ( 0.0058 J 1 0.017 J 1 

Key: 

J = Estimated concentration 
ND = Not detected. 

P - PISCES sample. 
PCBs = Polychlorinated biphenyls. 

pg = Micrograms. 
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Diethyl phthalate - 120,000 - - 2,780,000 120,000 0.1 N A 
Dimethyl phthalate - 2,900,000 - - - 2,900,000 0.7 N A 
Dioctyl adipate - - - - 25,600 25,600 0.06 N A 
Fluorene - 14,000 - 0.54 14,000 0.04 N A 2 1,000 
Hexachlorobenzene - 0.00077 0.00003 - 2 1 0.0077 0.032 0.0077 
Hexachlorocyclopentadiene - 17,000 0.45 - 5,500 0.45 0.013 N A 
Indeno (1,1,3-cd) pyrene - 0.049 - 5.4 0.3 1 0.1 N A 
N-nitrosodiphenylamine - 8.1 - - 42,700 160 0.0 16 N A 
Pentachlorophenol I ?d 8.2 I nh - 94 0.4 0.04 N A - - -.- 
Phenanthrene - - - 5 - - 0.26 N A 
Pyrene - 1 1,000 - 4.6 8,090 8,090 0.3 N A 
Pestlcldes 
Aldicarb sulfoxide - - - - 4,060 4,060 0.69 N A 
Alpha-chlordane 0.0043 0.0022 0.00002 H(B) i - 189 0.0043 0.012 0.0043 

Dicarnba - - - - 1 1 1,000 1 1 1,000 1.9 N A 
Gamma-chlordane 0.0043 0.0059 0,00002 H(B) - 350 0.0043 0.014 0.0043 

- 
Malathion 0.1 - 0.1 - 8 1,200 0.1 0.2 1 0.1 
Methoxychlor 0.03 - 0.03 - 1 1,200 0.03 0.01 1 N A 
Prometon - - - - 61,800 6 1,800 0.5 N A 
4,4'-DDT 0.001 0.00059 0.00001 H(B) - 50 0.001 0. I 0.001 

lnorganlcs 
Aluminum 87 - 100 - 4,040,000 100 370 100 
Antimony - 4,300 - - 1,620 1,620 17 NA , - 
Arsenic 1 5oe 0.14 150 - 288 1.4 3 1.4 

Barium - - - - 283,000 283,000 110 N A 
Calcium - - - - - - 872 N A 
Iron 1,000 - 300 - - 300 590 300 
Lead 2 .5 '~~  - 6.3' - - 6.3 10 6.3 

Magnesium - - - - - - 15,700 N A 
Manganese - 100 - - 93,300 93,300 99 N A 
Molybdenum - - - - 20,200 20,200 I60 N A 
Potassium - - - - - - 2,200 N A 
Selenium 5 1 1,000 4.6 - 20,200 1 .O 5 1 .O 
Sodium - - - - - - 40.600 N A 



Table 2-2 Screenina Process for Surface Water. Three Mile Creek (concentrations in ualL unless noted) 

Strontium 

Key: 
- = Level has not been established. 

ARARs = Applicable or relevant and appropriate requirements 
EPA = Environmental Protection Agency. 
bg/L = Micrograms per liter. 

-- 
Radionuclides (pCilL) 

NA = Not applicable. 
NYSDEC = New York State of Environmental Conservation 

pCi/L = picocurie per liter. 
TBCs = Criteria and guidelines to be considered. 

Strontium-90 

" USEPA National Recommended Water Quality Criteria, Volume 64 No. 77/Notices, April 1999. Continuous Concentration Criteria for the Freshwater Aquatic life Protection and 
Protection of Human Health for Consumption of Organism Only are listed. 

Y 
NYSDEC Ambient Water Quality Standards and Guidance Values and Groundwater Effluent Limitations, Technical and Operational Guidance Series (1.1. I), June 1998. (the aquatic 

F value was listed when available). 
" Value based upon hardness. 

Value at pH 7.8. 
" Criteria for this metal is expressed as a function of water effect ration (WER), as defined in 40 CFR 131.36(c). 

Value for ethylene glycol. 
Value for sum of 1,2-, 1,3-, and 1,4-dichlorobenzene. 
Value for sum of all chlorinated phenols. 
Value for chlordane. 

"(') Human health risk value. 

- 
- 

3,411' 
- 
- 
- 
- 

- - - 
- 

- 

500,000~ 
- 
- 
- 

Total uranium I - - 
Other Compounds 
Fluoride 

Glycols 

Nitrogen-nitrate 
Petroleum hydrocarbons 
Ammonia-Nitrogen 

- 1.2 1 N A 
- - 7 1 N A 

- 
- 
- 
- 

- 

8,400,000 

- 
- 
- 

- 
- 
- 
- 
- 

3.41 1 

8,400,000 

- 

- 

67 

170 

29 
1,000 
2,000 

N A 

N A 

N A 
N A 
N A 



Table 2-3a Screening Process for Organic Parameters lor the Three Mile Creek Channel and the Landfill 5 Tributary 
Sediment Samples, Three Mile Creek, Griffiss Air Force Base, Rome, New York 



Table 2-3a Screening Process for Organic Parameters for the Three Mile Creek Channel and the Landfill 5 Tributary 
Sediment Samples, Three Mile Creek, Griffiis Air Force Base, Rome, New York 

1 Acenaphthylene I 

TCL SVOCS - 8270C WKg)  

. - 

Di-n-octyl phtbalate 
Fluoranthene 2,900 600 750 53,448 42,100,000 600 
Fluorene 540a 35 190 3,825.20 419.2 42,200,000 35 

12.4-Trichlorobenzene 1 9,200~ 1 

ecoverable Petroleum Hydrocarbons (TRPH) - 418.1 M (mg/Kg) 

USEPA Offiia of Solid Waste and Emrpncy  Response. January 19% intPim sediment criteria value for non polar organic contaminants. 

' Long 4 Morgan, 1991. 
' Cnurio Standarbr - L o w  Effcn Level. Guideiiner for thc Romrion and hbmgment of Aquaric Sedimrm Qualify in Onrario. June 1994. 

'NYSDEC Technical Guidance for Screening Contaminated Scdimmu January 1999. This is a calculvcd vdue b& on a TOC of 5.24%. 

1 47,684 1 4,768.40 1 

Gdeno(l,2,3-cd)pyrene 200 68.12 108.000 200 
Naphthalene 480' 160 13519.20 1,572 42,100,00 160 

' F i  S m n i n g  Value represents mw stringent criteria for ecological endpoints (it docs nor include thc human bi~accumulation critaia or the siu hmm W t h  risk levels). 
' Screenin: valw for total PCBs. 

Screening values for chlordane. 

' S m n i n g  valuer for ~mchlorinaud phenols. 

1 10500,000 1 4,768.40 

Phenanthrene 
Phenol 
Pvrpnp 

'' Sedimnt quality bcnchmarlc (SQB) is listed kcauw SQC is nor avaikble. SQBs were u d  in thc selection of thc most mingent cfological criteria only when no ocher f c d d  or NYSDEC 
criteria w m  available. 
' Thc NYSDEC d m t  uicrion lisled for DDT and its daughter produrn (DDD and DDE) applies to thc aun of D M  and its daughler products. 

Key: 

[ 94,500,000 1 628.8 13-Dichlorobenzene 1 340a 1 

mgKg = Mimgnms per kilogram VOC = Volatile wait compound. 

1 6,288 1 628.8 / 

850 

PCB = Polychlorinated biphenyls. pg/Kg = Micmgam per kilogram 
SVOC = Sendvolatile organic compound. - = Level ha nor been established 

240 

665  

SQC = Sedimnt quality aiuria 
TCB = To bc considmd. 

560 

4911 A5Q R l n  

6,288 
26.2 

5 0  7 5 6  An 
632,000,000 
31 6 M  O l M  

240 
26.2 
AQn 



Table 2-3b Screening Process for Organic Parameters for the Three Mile Creek Channel and the Landfill 5 Tributary 
Native Soil Samples, Three Mile Creek, Griffiss Air Force Base, Rome, New York 

Aroclor 1242 ~3~ 50 7 0.004 7 I I I 1 7 o a 1 I 3 , 8 O 4 1 9 6 . 5 1  I I - I I 
Aroclor 1260 

[Endrin aldehyde 1 I I 

alpha~hlordane 
delta-BHC 
Dieldrin 
Endosulfan I 
Endosulfan I1 

~3~ 1 50 1 5 ( 13,804 1 96.5 1 7 1 0.004 1 6290 5 
Total 2,3,7,&TCDD equivalent (ngMg) 

52 

gamma-BHC 
gamma-Chlordane 
Heptachlor 
Heptachlor epoxide 
Methoxychlor 

TCDD equivalent 

12-Dichlorobenzene 
1.2-Dichloroethane 
1.2-Dichloroethene, Total 

1.4-Dichlorobenzene 
2-Butanone 

0.5 

0.02 

3.7d 

1 1 5 0 1  

340d 

350d 

1 
Pesticides - 8081A W g )  

7 

2 

0.5 

4,4'-DDD 

4.4'-DDE 

4,4'-DDT 
Aldrin 

600 

600 

7 
63 

3.9 
3.9 

3 
7 

5 

2 

2 

1 

60 

60 

0.15 
0.3 
45 

0.15 
0.15 

63 
7 

65.5 
65.5 

8 

5 

7 
2 

3.5 

0.03 
7.5 
3.85 

0.3 
0.15 
0 5  
0.5 
3 

5500' 

5500' 

550Oe 

94 500,000 

3,310,000 

0.005 
0.3 
0.5 

7.5 
0.03 
0.15 
0.15 

60 

60 

5 e  

5' 

5 e  

61,100 

4,960 

0.3 
0.005 
0.004 
0.004 

5 '  

5 

5 
3.85 

0.03 
0.3 
0.02 
3.9 
3.9 

61,000 

11.200 

0.05' 

0.05 ' 
0.05 

0.5 

0.3 
0.03 
0.15 
0.15 

3 

331,000 

234,000 

233,000 
4,660 

2 

2 

1 
2 



Table 2-3b Screening Process for Organic Parameters for the Three Mile Creek Channel and the Landfill 5 Tributary 
Native Soil Samples, Three Mile Creek, Griffiss Air Force Base, Rome, New York 

"0 Standardr -Lowest EIfect Level. Guidelines for the Promion and Management of Aquatic Sediment Quality in Ontario, June 1994. 

Total Recoverable Petroleum Hydrocarbons (TRPH) - 418.1M (mglKg) 

' NYSDEC Tcchuical G u i k  for Scraning ContamiDared Sedimmu, l a n q  1999. This is a calcularcd value based on a TOC of 0.2%. 

TRPH 

' F d  Screening Value rrprcwnu most suingcnt criteria for ecological endpoinu (it does not include the human b i ~ a ~ ~ m u l a t i o n  criteria or the site buman health risk levels). 
' Screening value for tMal PCBs. 

I 

Satezing values f a  chlordane. 

' Screening values for unchlorinated p h o l s .  
S d i w t  quality benchmark (SQB) is listed because SQC is not available. SQBs were used in the selection of th most suingcnt ecological criteria only when no other federal 01 

'The KYSDEC sediment crimion listed for DDT and iu  daughter prodvcu @DD and DDE) applies to Ihe sum of DDT and i u  daughter products. 

USEPA Office of Solid Waste and Emagency Respoow. January 19% in& rcdimmt criteria value for non polar organic confaminanu. 

Key: 
mgKg = Miaogramr pr kilogram. 

PCB = PolychloMartd biphenyls. 

VOC = VoIaIile organic M m p o ~ .  
&Kg = Mimgams p a  kilognm. 

- = Level hzr not been errablkbed SVOC = Semivolatile organic compound 
SQC = Scdimalt quality crimia 
TBC = To be conridemi. 



Table 2-4 Screening Process for Organic Parameters for the Landfill 6 Sediment Samples, Three Mile Creek, Griffiss Air 
Force Base, Rome, New York 

PCBs - 8082 bsn<g) 

Aroclor 1260 

TCDD equivalent 

Endosulfan sulfate 
Endrin aldehyde 

Endosulfan I 

Phenanthrene 850 560 1 - 1 14,400 1 240 
Pyrene 1 665 1 490 1 1053000 1 115,320 ( 1 31,600,000 1 490 
Total Recoverable Petroleum Hydrocarbons V P H )  - 418.1M (mgiKg) 
TRPH 

Total 2,3,7,&TCDD equivalent (nsn<g) 
236 1 50 1 5 1 331,296 1 2,316 1 168 1 0.096 ( 6,290 

Pesticides - 8081A (&Kg) 
4.4'-DDD 1 2 1  8 )132.O0O1) 120' 1 120' ( 1.2' 1 331,000 / 2 

1 24 1 1 2 0 0  1 

' USEPA Office of Solid Warrc acd Emagcncy Respoase. Januuy 1996 inrnim d h a u  a i ta ia  value for non polar organic contaminants. 

2 h g & ~ o r g a n  1991. 

' Ontario S M  - b a t  E f f a  Level. Guideliocs for r6e Fkxeaion and Management of Aquatic Sediment Quality in Ontario, June 1%. 

NYSDEC Tabnical Guidance for Scrrcojng CmBminatcd Sediments. Janvary 1999. This is a calculaed value based on a X)(3 of 12%. 

F d  Sabming Value rrprrvnts mast saingcnt aitcria for e c o w  endpoinls (it does not k l u d e  h e  human bi~accumularion aitcria or the site hmaaa M t h  risk levels). 

Sediment quality b m c b a r k  (SQB) is lisrcd kcaw SQC is not available. SQBs w a t  used in tk selection of r6e most stringent ecological ai taia d y  when no ciba Wcral or NYSDEC 
'The NYSDEC scdimmt criterion listed for DDT and its daughter products (DDD and DDE) applies to the sum of DDT and its daughter products. 

Key: 
mgKg = Microgram pa kilOgam 

5 

24 

1 93.6 1 3.6 1 

Polychlainavd biphyls.  
Sediment quality a i t a i a  

Semivolde organic compound, 
To k considad. 
Volatile organic compolmd. 
Micrograms pa kilogram. 
Level hs not been amblirhcd. 

3.6 
Endosulfan I1 1 93.6 1 3.6 ( 3.6 



Table 2-5 Screening Process for Inorganic Parameters 
Three Mile Creek, Griffiss Air Force Base, Rome, New York 

Metals by Method 6010B and 7 4 7 0 M l A  (mglKg) 
Aluminum 1,100,000 
Arsenic 6 40.3 6 
Barium 73,600 
Beryllium 18.5 
Cadmium I 0.6 5 473 0.6 
calcium 

Cobalt 

I 

' 63,100 I 

Iron 

I 
Chromium 

Magnesium 
Lead I 3 1 35 31 1 20000 

I 

Mercury 

26 80 I 1,050,000 

C O D D ~ ~  
20000 

Potassium 

26 

70 16 

Manganese 
2 

Silver 

Vanadium I I 7,380 1 

' Onrario Standards - Lowest Effect Level. Guidelines for the Protection and Management of Aquatic Sediment Quality in ~ntario, June 1994. 

' Effects Range- Low (Long & Morgan 1991). 

Zinc 
Hexavalent Chromium - 7196A (mg/Kg) 

Key: 

42.000 

460 I 24,200 
0.15 

Nickel 

I 1 

Chromium, Hexavalent 

mgKg = Micrograms per kilogram 
- = Level has not been established 

16 

460 
I 0.15 

30 16 

5,270 I 1 

120 

21,000 16 

120 3 16.000 120 

I 5,170 1 
Cyanide, Total - 9012A (mglKg) 
Cyanide I 21,100 I 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

Total HxWD 

Total HpCDF 

Total HpCDD 

NA = Not analyzed. 

a Bawd on I-TEFUg9: USEPA 1989. 

24.6 

65.4 

135 

0 

0 

0 

17.1 

62.6 

118 

0 

0 

0 

14.5 

21.1 

48.9 

0 

0 

0 

14.3 

25.8 

53.2 

I 
0 

0 

0 

0 

C 

0 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

NA =Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

THREE MILE CREEK fnalkal 

4 

L 

Total HpCDF 6.8 0 385 0 32.2 0 46.8 0 0 

Toral HpCDD 27.4 0 71.8 0 102 C 98.6 0 0 

a B a . 4  on I-TEFs189: USEPA 1989. 

Key: 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND. FURANS IN SEDIMENT SAMPLES 

a B a d  on I-TEFr189; USEPA 1989. 

Key: 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

NA =Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

* 

a Baud on I-TEFrlB9: USEPA 1989. 

Key: 

NA =Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

I I I I I I I I I 

Total HxCDD I d ()I d d d 0i 12.51 d d 

L I 

Total 2,3,7,8-TCDD 

Total PeCDF 

Total PeCDD 

Total HxCDF 

Total TCDF 

Key: 

I 

0 

Total HpCDF 

Total HpCDD 

NA =Not analyzed. 

1.2897 

0 

0 

d 
0 

0 Total TCDD I C 

0 

0 

0 

10.3 

0.62 

0 

C 

0 

C 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

5.4 

0 

8.3 

202 

0 

d 0 

0 

0 

0 

0 0 

0 

0 

7.1 

C 

122 

13.2 

q 315 

5 1.343 

0 

0 

I 

0 

0 

I 

381 01 
43 

0 

0 

0 

0 

0 

0 

0 

0 

0 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES * 

a Bavd on I-TEFa9: USEPA 1989 

Key: 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

Total HxCDD 

Total HpCDF 

Total HpCDD 

NA = Not analyzed. 

a B a d o n  I-TEFa9; USEPA 1989. 

21.6 

122 

211 

0 

0 

C 

3.5 

19.9 

41.9 

0 

0 

0 

18.9 

134 

57.2 

0 

0 

0 

C 

0 

0 

d 0 

0 

0 

0 

0 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

I 

1,2,3,4,6,7,8.9-OCDD 1 1810 

Total 2,3,7,8-TCDD 

Total TCDF I 122 

NA = Not analyzed. 

1.81 

53.746 

0 

215 

63 

0.215 

8.4366 

0 

459 

219 

0.459 

14.506 

0 

0 

0.86 

0 

0 

0 

0.001 

0 d 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

THREE MILE CREEK (na/ka) 

I I I I I I I I I 

Total TCDD I 5-51 4 2.81 4 d (I 4 4 
Total PeCDF 5841 93. 01 01 0 2.4 0 

Total PeCDD ol ol oi 0 0 0 
I I I I I I I I 

Total HxCDF 2101 ol 51.4 ol 0.221 d 3.21 a d 
Total HxCDD 26.3 0 8.4 0 0 0 1 0 

Total HDCDF 164 0 46 0 0 0 4.4 C 
I I I I I I I I I 

Total HDCDD 1 1151 d 85.21 d d d d d 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

THREE MILE CREEK (nalka) 

Total HxCDD 5.51 (4 a 4 3.21 4 ol d 
I I I 

Total HpCDF I 5.11 d a o( 111 (I 0) (I 
I I 

Total HpCDD 1 26.81 a a d 341 a (4 01 

Key: 

NA = Not analyzed. 

02:W lW22UK0404U2cn02cn00B09Z5 
T26 REV J s  - 7tSR002 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

THREE MILE CREEK (naka) 

I I I I I I I 1 I 

Total TCDD 1 0.121 d 0.251 d d d d d 

Total HpCDF 0 16.8 0 0 0 0 0 

Total HpCDD 0 0 50.4 0 0 C 0 0 
a Baxd on I-TEFa9 USEPA 1989. 

I I 

Key: 

111 

28.2 

NA = Not analyzed. 

0 

0 

0 

1,2,3,4,6,7,8,9-OCDD I d 
Total 2,3,7$-TCDD 

0.111 

0.943 1 

C Total TCDF d 

0 

C 

I 

0 

0 

C 

0 

0 

0.001 

0 

0 

01 2.4 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

THREE MILE CREEK (nakal 

Total HxCDF (I d 4 4 ()I 4 94.11 d 
Total HxCDD 01 4 01 01 4 43.81 01 
Total HpCDF 6.51 132) 

Total HpCDD 01 01 01 01 01 “I 1991 01 
a Baxdon 1-TEFa9; USEPA 1989. 

Key: 

NA =Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

Key: 

NA = Not analyzed. 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

I I I I I I I I I 

Total PeCDF 1 22.41 d d d 90.2 JI d 79.2 JI d d 

Total 2 J,7,8-TCDD 

Total HxCDD 1 64.61 ol 4 ol 56.71 4 61.21 d d 

Total TCDF 

Total PeCDD 

Total HxCDF 

I I I 

Total HpCDF 351 (4 4 4 70.61 66.11 4 d 

1 

57.2 

Total HpCDD 1 94.31 d ol 1161 (4 1231 ()I d 

0 

C 

0 

7.5193 

0 

0 Total TCDD 1 0.85 

1.2 

25.2 

Key: 

0 

0 

NA = Not analyzed. 

138J 

17.3 

0 

0 

16.5054 

0 

0 

0 

0 

0 

0 

0 

C 

147J 

16.7 

16.768 

0 

0 

11 

80.1 

0 

0 

16.6 

77.4 

0 

C 

0 

0 



Table 2-6 
DIOXINS AND FURANS IN SEDIMENT SAMPLES 

a B a d  on I - N a g ;  USEPA 1989. 

Key: 

NA = Nor analyzed. 



Heptachlorobiphanyl 0.01 8 
2.2.3.4.6- 

Dichlorobiphenyl 0.022 
2,2.4,4- 

Tetrachlorobiphanyl 0.024 
Hexachlorobenzena 0.032 
Alpha Chlordana 0.01 2 
G a m m a  Chlordane 0.01 4 

LEGEND 

4+ REMEDIAL AND SUPPLEMENTAL INVESTIGATION 
SURFACE WATER (SW) SAMPLE LOCATIONS 

SUPPLEMENTAL INVESTIGATION 
PISCES SAMPLE LOCATION 

- x- FENCE 

NOTES: 

1) ALL ANALYTICAL RESULTS ARE IN p g / L  

2) TMC-5 IS THE APPROXIMATE LOCATION OF THE 
WATER QUALITY SAMPLE. 

SCALE IN FEET 



Sanitation Facility - Transfer Station 
Access Road 

TMCSW-22 

Aluminum 140 

TMCSW-22 W 

Sanitation Facility 

Access Road 

TMCSW-22 

Aluminum 140 

TMCSW-22 L 
N.Y.S. BARGE CANAL - - 

LEGEND 

//\,I Base Boundary 

Supplemental lnvestigation 
Surface Water Sample Location 

Remedial lnvestigation 
Surface Water Sample Location 

Notes: 11 All analytical Results are 

in pg/L 
21 No contaminants exceeded 

criteria in TMCSW-12 

Feet 

UNITED STATES AIR FORCE 
GRlFFlSS AIR FORCE BASE 

ROME, NEW YORK 

Figure 2-2 

Contaminants in Surface Water 
Exceeding 

Preliminary Screening Values 

Lower Three Mile Creek 



NmEs 

1. AMlYlTlCAL RESULTS ARE IN &kg. 
z#WIRCE:ASBCA.FEB2001 

UNITED STATES AIR FORCE 
GRIFFISS AIR FORCE BASE 

ROME, NEW YORK 

Figure 2-3a 

REMEDIAL INVESTIGATION 
SEDIMENT SAMPLE LOCATIONS 

UPPER THREE MILE CREEK 



ACMAPHTHME 84 - 
AWTWRACW: 240 29 
BD(LO(a)- 750 130 
==Oh) wRmE 570 150 
BENZqb) FWORANTHP(E 690 m 
BPnqk)  560 150 
CAwlJU 3.2 - 
CHltrSW: 680 180 
COPPER 21 .a - 
DlELmN 12 - 
FwoRMmmE 1300 240 
LEAD 928 402 
NKmEL 16.7 - 
PCP1260 520 350 
PHMAWTHRDSE 1100 140 
PYRDK 1200 230 
u)#: 121 - 
P.- - 9.8 
P . P ~  10 0.8 
ACPUPWTHME - 27 

1. N l u n l t r o r e i n p p b (  3'2 accept for 
b r p a n k  I gtycdt, - 
a n  in ppnqOr G mg/h) a d  a x i n  
*M is in mTg/~g or pgh). 

fYCSD 4a (0-63 4b (c-17 

134ICHLOROBMZENE 990 - 
1- - 
MERCURY 0.36 - 
COPPER 61 2 - - 320 - 
FLUORANTHENE 11000 250 
LEAD 166 602 
NICKEL 20.9 - 
ZINC 1 52 - 
2--E 490 - 
ACENAPPrmENE 1100 12 
MmRAENE 2200 41 
BDOO(a)ANTHRACME 61100 - 
BDOO(a) - 6400 120 
BDOO(b) FUK#UNTHENE 86W 140 
B W q k )  FUIORANTHENE 5800 71 
URYsENE 78(10 - 
FLUORE)(E 1600 - 
N A w n w m E  960 - 
PHEtwmRM: 9400 21 0 
PYRDiE 9400 260 
CHROYlUU m A L  40.7 - 
SILVER 2 7  - 
ARSENIC 19.8 - 
DI BMZO(a,h) NTHRACENE 970 - 
CADUiUM 9 5  - 

TYCSD 6a ( 0 -63  

340 
1+-E 160 
YERCURY - 
COPPER 40.8 - 130 - 29000 
LEA0 121 
NICKEL 2 2 6  
ZINC 184 
2-E 1 300 
A#NAPHTHW: 2700 
AWlWRACENE 5800 
m a )  ANIHRACENE 12000 
-a) - 1 w a J  
BPIZO(b) FWORMTHENE 14000 
m q k )  FLUORANTHENE 4900 
ClWsENE 13000 
RUORDIE: 3300 
NAPHCHALPlE 3800 
HmUNrHRME 26000 
PYRENE 19000 
ALDRlN 21.4 
CADMIUM - 
Dl BENZO(a.h) AMHRACME 1600 
CHLORO6CWZEEIE 16 
L W D D  - 
PCB-1260 2820 
CHRoNlUM m A L  55.4 
ARSENIC - 
%&7,8-lCDD - 
RENZENE - 
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Figure 2-3b 
REMEDIAL INVESTIGATION 

SEDIMENT SAMPLE RESULTS 
UPPER THREE MILE CREEK 



TUCSD & (0-6") 

1.2-DICHLOROBENZENE 220 
1.4-DICHLOROBENZENE 200 
MERCURY 0.4 
COPPER 67.6 
ACENAPHTHYLENE 230 
FLUORANTHENE 1 1000 
LEAD 205 
NICKEL 22.9 
ZINC 1 84 
2-METHYLNAPHTHALENE 360  
ACENAPHTHENE 81  0 
ANTHRACENE 1600 
BENZO(a) ANTHRACENE 6300 
BENZO(a) PYRENE 4600 
BENZO(b) FLUORANTHENE 5400 
BENZO(k) FLUORANTHENE 4700 
CHRYSENE 5300 
FLUORENE 1000 
NAPHTHALENE 680 
PHENANTHRENE 8500 
PYRENE loo00 
CADMIUM 7.7 
ARSENIC 26.7 
CHLOROBENZENE 3 2  
PCB-1 260 6600 
SILVER 6.8 
BENZENE 1 0  
CHROMIUM TOTAL 65.8 

1 2-DICHLOROBENZENE 570  
1.4-DICHLOROBENZENE 1 2 0  
MERCURY 0.42 
COPPER 75.3 
ACENAPHTHYLENE 300 
FLUORAHTHENE 1 1000 
LEAD 21 1 
NICKEL 24.6 
ZINC 184  
2-METHYLNAPHTHALENE 240 
ACENAPHTHENE 300 
ANTHRACENE 1 100 
BENZO(a) ANTHRACENE 3200 
BENZO(a) PYRENE 3000 
BENZO(b) FLUORANTHENE 5400 
BENZO(k) FLUORANTHENE 3300 
CHRYSENE 4300 
FLUORENE 500 
NAPHTHALENE 320 
PHENANTHRENE 4000 
PYRENE 5600 
Dl BENZO(a.h) ANTHRACENE 130 
CHLOROBENZENE 6 
PCB-1260 2400 
SILVER 4 
ARSENIC 17.7 
2.3.7.8-TCDD 9.1 
CADMIUM 13.3 
CHROMIUM TOTAL 44.7 
P.P-DDD - 
p.p-DDT - 
MANGANESE 

TMCSD lOa  (0-6') 

1.2-DICHLOROBENZENE 97 
ACENAPWLENE 8 2  
FLUORANTHENE 2800 
LEAD 36.5 
ACENAPHTHENE 120 
ANTHRACENE 340 
BENZO(a) ANTHRACENE 1700 
BENZO(a) PYRENE 1200 
BENZO(b) FLUORANTHENE 1700 
BENZO(k) F L U O W E N E  9 2 0  
CHRYSENE lSOO 
FLUORENE 200  
NAPHTHALENE 8 7  
PHENANTHRENE 1700 
PYRENE 2400 
Dl BENZO(a.h) ANTHRACENE - 
CHLOROBENZENE 2 
PCB- 1 260 3400 
SILVER 1.8 
ARSENIC 6.2 
CADM lUM 1.6 
CHROMiUM TOTAL - 

TMCSD 1 1 a (0-6') 

1.2-DICHLOROBENZENE 5 6  
1.4-DICHLOROBENZENE - 
ENDRIN 3 6  
ACENAPHTHYLENE 5 3  
FLUORANTHENE 3300 

42.2 
NICKEL - 
2-METHYLNAPHTHALENE 140 
ACENAPHTHENE 21 0 
ANTHRACENE 440 
BENZO(a) ANTHRACENE 2000 
BENZO(a) PYRENE 1400 
BENZO(b) FLUORANTHENE 1900 
BENZO(k) FLUORANTHENE 1300 
CHRYSENE 1400 
FLUORENE 340 
NAPHTHALENE 340 
PHENANTHRENE 2500 
PYRENE 2800 
Dl BENZO(a.h) ANTHRACENE 320  
CHLOROBENZENE 5 
PCB-1 260 lSOO 
SILVER - 
p.p-DDD 30 
P.P-DDE 8.3 

l l b  (6'-1') 

LFSSD 

ALPHA-CHLORDANE 9 - 
BENZO(a) ANTHRACENE - 1 50 
BENZO(a) WRENE 1 6 0  140 

1 2 0  350 
CHRYSENE 230 230 
COPPER 18.2 18.8 
FLUORANTHENE 510 400 
PARATHION. METHYL 2.9 - 
PCB-1 260 580 1000 
PHENANTHRENE 270 210 
p.p-DDE 2 4  2 5  
p.p-DDT 6 6  - 
DIELDRIN - 8.8 
ENDRIN - 1 3  

ALPHA-CHLORDANE 
ACENAPHTHENE 
ARSENIC 
BENZO(a) ANTHRACENE 
BENZO(a) PYRENE 
BENZO(b) FLUORANTHENE 
BENZO(k) FLUORANTHENE 

CHRYSENE 
COPPER 
FLUORANTHENE 

MANGANESE 
MERCURY 
NICKEL 
PCB-1 260 
PENTACHLOROPHENOL 
PHENANTHRENE 
2.3.7.8-TCDD 

GUMION 
CHROMIUM 
GAMA-CHLORDANE 

ALPHA-CHLORDANE 
ACENAPHTHENE 
ACENAPHTHYLENE 
BENZO(a) ANTHRACENE 
BENZO(a) WRENE 
BENZO(b) FLUORANTHENE 
BENZO(k) FLUORANTHENE 

CHRYSENE 
COPPER 
FLUORANTHENE 

MANGANESE 
MERCURY 
GUTHiON 
PCB-1 260 
ANTHRACENE 
PHENANTHRENE 
2.3.7.8-TCDD 

1. All unlts are in ppb (u /k ) except fo r  
ino onics, onide, o n 1  t o g i  gtycois, which 
o r e y n  ppm7rng / l  o r  mg/kg), and dioxin 
which i s  in ppt (ng/kg or  pg/L). 

2. Source: AFBCA. Feb 2001. 

I UNITED STATES AIR FORCE 
GRIFFISS AIR FORCE BASE-- 

ROME, NEW YORK 

I Figure 2-3c 
REMEDIAL INVESTIGATION I SEDIMENT SAMPLE RESULTS 

UPPER THREE MILE CREEK 
ecology and environment I 



LEGEND 

v ADDITIONAL STUDY SEDIMENT SAMPLE 
(PARSONS 1997) 

NOTES: 

1.  ADDITIONAL ANALYlTlCAL RESULTS ARE IN pg/kg. 

I SLIP 508 (0.-0.5') I 

SOP 509 (0-0.5') 

AROCLOR-1 260 

SLIP 509 (1-1.5') 

AROCLOR-1260 160 

SDP 510 (0-0.5') 

AROCLOR-1260 150 

SDP 510 11-1.5') 

SDP 511 (0-0.5') 

AROCLOR-1260 

SDP 512 (0-0.5') 

AROCLOR-1260 65.000 
SDP 512 (1-1.5') 

AROCLOR-1260 50 

SDP 513 (0-0.5') 

AROCLOR-1260 3.61 0 

SCALE IN FEET 

U N I T E D  S T A T E S  AIR FORCE 
GRIFFISS AIR FORCE BASE 

ROME, NEW YORK 

F i g u r e  2-4 
CONTAMINANTS IN  SEDIMENT 
FROM ADDITIONAL SAMPLES 

EXCEEDING PRELIMINARY SCREENING VALUES 
UPPER THREE MILE CREEK 
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2001 Three Mile Creek Sediment Sampling 

3.1 Introduction 
E & E performed the 2001 TMC sediment sampling field investigations between 

May 22,2001, and June 5,2001 (E & E 2001a). Samples were shipped to E & E's Ana- 

lytical Services Center (ASC) located in Lancaster, New York, for all laboratory analyses 

except for dioxins/furans analyses, which were performed by Triangle Laboratories, lo- 

cated in Durham, North Carolina. Split samples were analyzed by the United States 

Army Engineer Research and Development Center (ERDC) Quality Assurance Labora- 

tory, located in Omaha, Nebraska. Sample location and creek bed elevation surveys were 

performed by LaFave, White, and McGivern, L.S., P.C. located in Boonville, New York. 

This section of the revised FS summarizes the data findings of the investigation. 

Recommendations for the remediation of the TMC channel and pond were developed in 

conjunction with the conclusions of the current wetland mitigation program being evalu- 

ated for the on-base portion of the TMC channel and floodplain. Recommendations are 

presented in Section 5 of this report. 

3.2 Purpose of Investigation 
The purpose of this investigation was to: 

Determine the type of contaminants present in the sediments in the TMC 
channel, off-base pond, and the LF6 wetland sediments; 

Define the vertical and lateral extent of contamination in the on-base portion 
of TMC channel and Landfill 5 (LF5) tributary and off-base pond; and 



Determine the appropriate depth for sediment remediation. 

3.3 Field Investigation 
All work was performed in accordance with the May 2001 USACE-approved 

Field Sampling Plan (FSP) (E & E 2001d), which was an addendum to the E & E 1998 

TMC channel and 1999 TMC pond FSPs (E & E 1998b and 1 9 9 9 ~ ) ~  and the 1997 SI Fi- 

nal Work Plan (E & E 1997a). Deviations from the FSP methodologies are documented 

on Field Adjustment Forms presented in Appendix A of this report. In addition, due to 

unforeseen difficulties encountered in the field, a number of planned sample intervals 

were skipped at some locations and additional samples were collected in other locations. 

The deviations from the planned sample intervals and locations are summarized in Table 

A- 1 of Appendix A. 

3.3.1 TMC On-Base Channel and Landfill 5 Tributary Sediment Sampling 

Twenty-two sample locations were selected from the on-base portion of the creek 

based on the AFBCA7s February 23, 2001, Additional Sediment Sampling Map, and as 

described in E & E's May 2001 FSP. Three distinct depth intervals were selected to be 

sampled at the selected locations including the 0.5- to 1.5-foot, the 1.5- to 2.5-foot, and 

the 2.5- to 3.5-foot intervals to supplement the 0- to 0.5-foot and 0.5- to 1.0-foot intervals 

sampled during the RI (Law 1996). If an interval was sampled at a location during the RI, 

the interval was not included in the May 2001 FSP (E & E 2001d). A total of 64 samples 

were planned to be collected from the TMC channel for laboratory analysis (see Table 3-1 

and Figure 2-6). 

During the field activities, it was discovered that the sediment core sampler was 

not capable of penetrating the sediments to the desired depth and it was therefore modi- 

fied in the field. In addition, at several locations (see Table 3-2 and Figure 2-6) the un- 

derlying soils, consisting primarily of tight sands, were encountered beneath the sedi- 

ments. Because of the underlying tight soils, the sediment core sampler (did not always 

retrieve full recovery. Therefore, a number of planned sample intervals were either 

skipped or modified due to limited penetration or recovery (see Field Adjustment Form in 

Appendix A and Tables 1A and 2A). Table 3-1 presents a listing of the samples, includ- -1 



ing planned, skipped, and additional samples; Table 3-2 presents a summary of the actual 

sample depths and matrix descriptions. 

As per the FSP, all the samples were collected using dedicated acetate liners and 

catchers in the sampler core tube. At each location, the top 6 inches of sediment were 

removed and the sampler was twisted and pushed into the sediments. At some locations, 

resistance was encountered and the sampler was pounded to the desired depth of 3.5 feet 

below top of creek bed (BTOCB) using a slam bar. The depth that resistance was en- 

countered was recorded. In some cases refusal was encountered before the 3.5-foot depth 

was reached. The sample location was then moved a few feet to an undisturbed area, and 

the process was repeated. The length of the retrieved sample was measured and then the 

liner was cut to specific lengths to partition samples into the desired depths. When native 

soils were encountered, the depth intervals were modified so that the samples were repre- 

sentative of the sediment and the native soil portions. All samples were submitted for 

TCL VOCs, SVOCs, pesticides, and PCBs; dioxins and furans; TRPH; TOC; TAL met- 

als, including mercury and hexavalent chromium; cyanide; and percent solids (see Table 

3-1) analyses using the same analytical methods and data quality objectives as those used 

during the RI. However, at certain locations where the gravel creek bottom was encoun- 

tered, insufficient sample volume was retrieved for analysis of the full suite of parame- 

ters. Therefore, some of the planned analyses were eliminated, and only the most critical 

parameters were tested. The parameters were prioritized in the following order, starting 

with the most critical: PCBs, metals, pesticides, SVOCs, hexavalent chromium, TOC, 

TRPH, cyanide, then VOCs (see field adjustment form in Appendix A). The samples 

were tested for an abbreviated set of analyses. As previously agreed upon with the 

regulators and per the FSP, analyses for organophosphorus pesticides, organochlorine 

herbicides, and radionuclides were not performed under this investigation. 

Sampling was performed between May 22 and June 5,2001. All samples were 

immediately placed in a cooler with ice and they were packaged and shipped to the off- 

site laboratory in accordance with the procedures outlined in the FSP. All work was per- 

formed by personnel using Level D protection. 

The native soils consisted of either uniformly sorted, brown tight sands, or also 

tight low plasticity clay with some silt and fine sand, or alternating layers of sand and 

clay. At 16 of the 25 sampling locations, these tight underlying native soils were readily 



distinguished from the creek sediments and were sampled as a separate sample even if 

they were encountered at depth intervals other than the predetermined ones. The eleva- 

tion where native soils were encountered varied from 441.87 feet above mean sea level 
Irl 

(AMSL) at TMCSD-11 to 454.1 1 feet AMSL at LF5SD-1 (see Table 3-3 and Figure 2-6). 

During the sampling activities and as per the FSP, the creek water depth in the 

center of the channel and the width of the creek from the top of each high water bank was 

measured at each sampling location. All sample locations and the elevation of the center- 

line of the creek channel (where accessible) were recorded by the subcontracted surveyor 

(see Appendix B). Table 3-3 presents the physical characteristics of the creek at each 

sampling location, including width of the creek, depth of water, surveyed elevation of top 

of creek bed (where accessible), and elevation of top of native soils, where encountered. 

3.3.2 LF6 Wetland Sediment Sampling 

According to the FSP, sediment samples were also collected from the 0- to 

0.5-foot interval from four LF6 wetland locations (LF6SD-1-1 through LF6SD-4-1) (see 

Figure 3-1 and Table 3-1). LF6 wetland samples were collected on May 23 and 24,2001, 

using dedicated stainless steel spoons. All LF6 samples were analyzed for TCL VOCs, M 

SVOCs, pesticides, PCBs; dioxins and furans; TRPH; TAL metals, including hexavalent 

chromium and mercury; cyanide; TOC; and percent solids. 

All samples were immediately placed in a cooler with ice and were packaged and 

shipped to the off-site laboratory in accordance with the procedures outlined in the FSP. 

All work was performed by personnel using Level D protection. 

3.3.3 Off-Base TMC Pond Sediment Sampling 

TMC goes through a small pond located south of NYS Route 365, just upstream 

from NYS Route 49. Sediment samples were collected from this small off-base pond on 

May 25 and June 5, 2001 '(see Figure 2-7). The samples were collected from the ap- 

proximate locations sampled in November 1999. One sample was collected immediately 

downstream of the inlet of the pond and one sample was collected immediately upstream 

of the pond outlet. The length of the pond between the inlet and outlet sampling points 

was then divided in two even segments. Two samples were collected inside each seg- 

ment, not including the inlet and outlet samples. A near-shore and a mid.-channel sample 



were collected from each segment. The two near-shore samples were collected at oppo- 

site sides of the pond. The mid-channel samples were collected at the deepest point of 

each segment (see Table 3-1). The sampling team determined the deepest location in 

each segment using a weighted measuring tape and a rod. All sampling points were ac- 

cessed by boat. 

The November 1999 sediment samples were collected from the 0- to 0.5-foot 

below surface interval. Under this investigation, two depth-specific samples (1.5 to 2.5 

feet and 2.5 to 3.0 feet) were collected at each location using the sediment core sampler 

as specified in the FSP (see Table 3-1). 

In addition to the 12 original samples collected from the pond, two duplicate and 

split samples, one matrix spikelmatrix spike duplicate (MSMSD), and one equipment 

rinsate were also collected, in accordance with the 1997 QAPjP and 2001 QAPjP 

addendum. 

The samples were collected using the sediment core sampler assembled with a 

dedicated acetate liner and catcher in the sampler core tube. The water depth was 

measured and recorded for each location (see Table 3-3). The retrieved sample was 

measured and the liner was cut to the appropriate lengths in order to partition the 

retrieved sample at the desired depth intervals. All the pond samples were analyzed for 

the same parameters as the 1999 SI pond samples (i.e., TCL PCBs, TAL lead and 

cadmium, TOC, and percent solids). 

All samples were immediately placed in a cooler with ice and were packaged and 

shipped to the off-site laboratory in accordance with the procedures outlined in the FSP. 

All work was performed by personnel using Level D protection. 

3.4 Summary of Results 
This section discusses the findings and conclusions of the 2001 TMC sampling 

program. The TMC channel and pond and the Landfill 6 wetlands sediment samples 

were analyzed for TCL VOCs, SVOCs, pesticides; PCBs; dioxindfurans; TRPH; metals 

(including mercury and hexavalent chromium); cyanide; TOC; and percent solids. Sum- 

maries of the complete analytical data for all the samples collected are presented in Ap- 

pendix C. 



3.4.1 On-Base Three Mile Creek Channel and Landfill 5 Tributary 

Summaries of the analyte concentrations detected in the TMC on-base channel 

and the Landfill 5 tributary sediments are presented in Table 3-4a, and native soils are 

presented in Table 3-4b. Positive values are in bold, shaded cells indicate values that ex- 

ceed the most stringent ecological criteria, and cells that are "boxed indicate values that 

exceed human health risk levels. The samples were divided into sediment and native soil 

and presented in separate tables because the screening criteria is dependant on TOC con- 

centrations, and TOC was averaged for each group due to great difference between the 

groups. Figure 3-1 presents the sample locations. The total concentrations of PCBs, pes- 

ticides, dioxins, VOCs, PAHs, and the individual concentrations of four pesticides (4,4- 

DDD, 4,4-DDT, total of alpha and beta-chlordane, and total of heptachlor and heptachlor 

epoxide), four VOCs (1,2-dichlorobenzene [1,2-DCB], 1-4-dichlorobenzene [I  4-DCB], 

benzene, and chlorobenzene), one PAH (benz(a)anthracene), and four metals (arsenic, 

cadmium, copper, and lead) are also presented graphically as vertical profiles in Figures 

3-2 through 3-10. The vertical profile figures also include the RI data from samples col- 

lected from 0- to 0.5-foot and 0.5- to 1-foot depths. However, in some cases, the 2001 

sample intervals overlap the 0.5- to 1-foot RI interval. In those cases, the 2001 data is 

presented in the figures. 

PCBs 

Two PCBs (Aroclors 1242 and 1260) were detected in the 2001 samples collected 

from the on-base portion of the TMC channel and its Landfill 5 tributary. Aroclor 1242 

was detected in one sample, TMCSD-4-Z4, at a concentration of 71.4 pg/kg, which is 

slightly higher than its ecological screening level of 70 pglkg. Aroclor 1260 was detected 

at all the sampling locations in at least one of the depth intervals sampled during this in- 

vestigation. The levels of Aroclor 1260 ranged from non-detect in 12 samples to 

45,300 pg/Kg in upgradient sample TMCSD-1-Z3. The samples in which PCBs were not 

detected are the deepest samples at each location. All but two sediment samples and 

about half of the native soil samples contained Aroclor 1260 in excess of ecological 

screening criteria, and TMCSD-1, -2, -3, -5, and -1 1 contained levels in excess of the 

human health risk level. The ecological screening level was exceeded at all depths 0 to 



3.5 feet BGS; however, the human health risk level was only exceeded between depths of 

1.1 to 2.7 feet BGS. 

Figure 3-2 presents a vertical profile of PCB concentrations in samples collected 

during both the RI and this investigation, with the lowest concentration range (shown in 

the figure as orange) representing PCB concentrations lower than the ecological screening 

level. PCBs less than 1000 pg/Kg (1 part per million [PPM]) are represented by orange, 

light blue, green, and light purple. Only one sample, TMCSD-5-1, in the 2.5- to 3.5-foot 

interval, contained PCBs at concentrations higher than 1 PPM. In general, PCB concen- 

trations are higher in the upstream locations, with the highest concentration of 

110,000 pg/Kg detected in the RI sample LF5SD-2b (at the 0.5-to 1-foot depth). Such 

high PCB levels were not found in any of the other samples. Since the RI was performed 

between September 1993 and April 1995, the RI shallow intervals have since been either 

buried under new sediments or have been transported and deposited downstream. There- 

fore, a direct comparison of shallow (0- to 1-foot interval) versus deep (1- to 3.5-foot in- 

terval) samples cannot be performed. However, a general decreasing trend in samples 

from both investigations is observed not only from upstream to downstream, but also with 

depth. In addition, the shallow RI samples contained higher concentrations than the sam- 

ples collected in 2001 at deeper depths at the same location, except for sample TMCSD- 

1 1-23 (1.1- to 2.3-foot depth), which contained Aroclor 1260 at a concentration of 

11,700 pg/Kg, which is an order of magnitude higher than those detected at the shallower 

intervals at this location (1,500 and 1,100 pg/Kg in the 0- to 0.5-foot and 0.5- to 1-foot 

depth samples, respectively). The creek bottom at this location is deep, forming a mini- 

plunge pool from water discharging from a culvert under a dirt roadbed. The deeper wa- 

ter allows more sedimentation to take place, even during higher flow conditions. The 

high concentration of PCBs in this location is confined to the sediment portion of the 

creek, leaving the underlying soils relatively free of PCB contamination. Moreover, in all 

cases where the native soils were sampled, they were found to contain lower concentra- 

tions of PCBs than the samples collected from the sediments deposited above them, and 

in eight locations (LF5SD-2, LF5SD-3, TMCSD-5, -9-1, -9-4, -10, -10-2, -and -1 I), 

PCBs were not detected at all in the native soil sample portion. 



Pesticides 

Eighteen pesticides were detected in the on-base portion of the TMC channel and 

its Landfill 5 tributary during the 2001 investigation and 16 were found at concentrations -1 

exceeding the ecological screening criteria in at least one sample. None of these com- 

pounds exceeded human health risk levels. The concentrations of pesticides may be bi- 

ased high where high levels of PCBs are present due to matrix interferences. 

Figure 3-3 presents a vertical profile of total pesticide concentration detected in 

samples collected during both the RI and this investigation. Seven deep (LF5SD-2, -3, 

TMCSD-5-2, -9-1, -9-3, -9-4, and -10 from 2001) and five shallow (TMCSD-4, -5, -8, -9, 

and -10 from the RI) samples did not contain any pesticides. High total pesticide concen- 

trations (higher than 1,000 pg/Kg) were detected in samples TMCSD-5-Z3, TMCSD-7b, 

TMCSD-3-Z3, LF5SD-2b, TMCSD-10-Z4, and TMCSD-6b. Although, in general, the 

deepest samples contain lower total pesticides concentrations, samples TMCSD-4-Z4, 

and -10-3-24 were found to have the highest concentrations at these locations. Also, the 

23 samples collected from the north tributary and location TMCSD-5 were found to have 

consistently higher concentrations than the rest of the samples collected at these locations. 

In addition, with a couple exceptions, the 0.5- to 1-foot interval samples collected from 

the main channel were found to have the highest concentrations. 

Figures 3-3a through 3-3d present vertical profiles for selected pesticides (4,4- 

DDD, 4,4-DDT, total of alpha and beta-chlordane, and total of heptachlor and heptachlor 

epoxide). These pesticides were selected because they were found at concentrations 

higher than the screening criteria during this investigation and because they were also de- 

tected in both deep and the intermediate sample depths. The first range of concentrations 

presented in Figures 3-3a and 3-3b (shown in the figure as orange) represents levels lower 

than the screening criteria. The first two ranges (shown in orange and blue) in Figures 3- 

3c and 3-3d represent levels lower than the screening levels for the native soils (2% TOC) 

and sediment samples (5.4%), respectively. 

Concentrations of 4,4-DDD and 4,4-DDT were detected higher than screening 

criteria across the whole length of the on-base portion of the creek and its tributaries. Al- 

though in most cases the deep samples contained these pesticides at concentrations lower 

than the screening levels, 4,4-DDD was found in the 24  samples at concentrations ex- 

ceeding the screening levels at two locations (TMCSD-2 and TMCSD-10-3), and 4,4- . 



DDT was found in concentrations exceeding the screening levels at six locations 

(TMCSD-1, TMCSD-3, TMCSD-4, TMCSD-5, TMCSD-6, and TMCSD-10-3). Simi- 
w 

lady, total chlordanes were not detected at concentrations higher than the screening levels 

in most of the deep samples. They were, however, detected at concentrations higher than 

the screening level at four locations (TMCSD-1, TMCSD-4, TMCSD-5, and TMCSD-6). 

Heptachlor epoxide and epoxide were detected at a few locations during this investiga- 

tion, and, with the exception of sample TMCSD-7b, they were not detected at all during 

the RI. The highest concentrations were detected in upstream locations, at the confluence 

of the two tributary channels. At location TMCSD-5-1, they were also detected in the 

deep sample collected from the soil layer at a depth of 2.8 to 3.5 feet BTOCB. 

The following sample locations contained pesticides at concentrations higher than 

their screening levels in the deep sedimentfsoil layer: TMCSD-1 (4,4-DDT, and garnrna- 

chlordane), TMCSD-2 (4,4-DDD and heptachlor), TMCSD-3 (4,4-DDT and heptachlor 

epoxide), TMCSD-4 (4,4-DDT, alpha-chlordane, and heptachlor epoxide), TMCSD-5 

(4,4-DDT, alpha-chlordane, and heptachlor epoxide), TMCSD-5-1 (heptachlor epoxide), 

TMCSD-6 (4,4-DDT, alpha-chlordane, and endosulfan I), LF5SD-1 (alpha-chlordane), 

L TMCSD-8-2 (gamma-chlordane and heptachlor epoxide), TMCSD-9 (heptachlor epox- 

ide), TMCSD-10-2 (heptachlor epoxide and methoxychlor), TMCSD-10-3 (4,4-DDD and 

4,4-DDT), and TMCSD-11 (heptachlor epoxide). 

Dioxins 

Dioxins were detected in 33 of the 49 samples tested (including duplicates) at 

concentrations ranging from 0.02 to 72.076 nanograms per kilogram (ng/Kg). Dioxins 

were detected at levels exceeding the ecological screening criterion of 10 @ K g  and 1 

ngKg for sediment and native soil, respectively, in 12 of the sediment samples analyzed. 

Dioxins were detected above ecological criteria in only one of the native soil samples 

(TMCSD-10-3-24). The human health risk levels for dioxins were not exceeded in any of 

the samples. The highest concentrations were detected in samples TMCSD-1-Z3, 

TMCSD-5-Z3, TMCSD-7-Z3, and TMCSD-7-1 -Z2. 

Figure 3-4 presents a vertical profile of total 2,3,7,8 tetrachlorodibenzo-p- 

dioxin (2,3,7,8-TCDD), of which equivalent concentrations were detected in samples 

collected during both the RI and this investigation. In general, dioxin concentrations de- 



creased both downstream and with depth. Although dioxins exceeded ecological screen- 

ing criteria in the 2.5- to 3.5-foot interval in five samples, all five samples were sediment, 

not native soil. The highest concentrations were consistently detected in the 1.5- to 2.5- -Y 

foot depth. 

VOCs 

Twenty-one VOCs were detected in the on-base portion of the TMC channel and 

its Landfill 5 tributary during the 2001 investigation. Twelve samples did not contain any 

VOCs at various depth intervals. The only VOCs detected at concentrations higher than 

ecological screening criteria are 1,2-DCB, 1-4-DCB, benzene, and chlorobenzene. No 

VOCs were detected above human health risk levels. 

DCB compounds are target compounds for both VOCs, by Method 8260B, and 

SVOCs, by Method 8270C. The DCBs have high boiling points and are at the high end 

of the VOC purgeable range and low end of the SVOC extraction range. The base practi- 

cal quantitation limit (PQL) for the VOC method is 10 pg/Kg and the base PQL for the 

SVOC method is 330 pg/Kg. The PQLs are corrected for percent moisture and a dilution 

factor. The results show that the SVOCs results are consistently higher than the VOC e 

results for the DCBs. In the five cases where DCBs were detected by the VOC method 

and not the SVOC method, the SVOC method samples were analyzed at a dilution and 

had an elevated PQL. In summary, the results indicate that the purge efficiency of the 

DCBs has been significantly reduced in the VOC analysis, most likely due to the high 

level of organic carbon in the sediments; therefore, the results reported as extractable 

SVOCs are more reliable. 

Figure 3-5 presents a vertical profile of total VOC concentration detected in sam- 

ples collected during both the RI and this investigation. The highest total VOC concen- 

trations (higher than 100,000 ppb) were detected at location TMCSD-7 during both inves- 

tigations. Upstream, most of the RI samples contained lower total VOC levels than the 

2001 deeper samples collected at the same location. Nine of the 13 native soil samples 

collected from the main channel contained total VOCs at concentrations lower than 

1 pg/Kg. Total VOC concentrations did not exceed 100 pg/Kg in any of'the 2001 sam- 

ples collected downstream of TMCSD-8-2, although such concentrations were detected in 
1 



the shallow RI samples TMCSD-9a and TMCSD-9b (0- to 0.5-foot and 0.5- to 1-foot 

depth). 

Figures 3-5a through 3-5d present vertical profiles for the four VOCs detected at 

concentrations higher than screening levels. Since 1,2-DCB and 1,4-DCB were analyzed 

by both methods, the highest levels detected were used to generate these illustrations. 

The first two ranges (shown in orange and blue) in these figures represent concentrations 

lower than the screening levels for the native soils (2% TOC) and sediment samples 

(5.4%). 

The LF5 channel and north channel samples did not contain any of the four VOCs 

selected (1,2-DCB, 1,4-DCB, benzene, chlorobenzene) at concentrations higher than the 

screening levels, except for chlorobenzene in sample LF5SD-2a. Moreover, none of the 

2001 samples collected downstream of location TMCSD-7 contained these four com- 

pounds at concentrations higher than their screening levels. Benzene was detected at one 

location, TMCSD-7, at concentrations higher than screening levels. At that location, the 

two shallow samples collected during the RI and the 1.5- to 2.5-foot interval sample (23) 

collected during this investigation were found to contain very high concentrations of the 

four VOCs, whereas the concentrations found in the 2001 0.5- to 1.5-foot interval sample 

(22) were several orders of magnitude lower. The highest concentration of 1,2-DCB was 

found in sediment sample TMCSD-52-23 (1.2- to 2.7-foot depth); the highest concentra- 

tion of 1,4-DCB was detected in RI sample TMCSD-7b (0.5- to 1-foot depth) and 2001 

sample TMCSD-5-24 (2.5- to 3.5-foot depth), and the highest benzene and chloroben- 

zene concentrations were detected in RI sample TMCSD-7a (0- to 0.5-foot depth) and 

2001 sample TMCSD-7-Z3 (1.5- to 2.4-foot depth). None of the native soil samples con- 

tained the four VOCs at concentrations higher than their screening levels. 

SVOCs 

Thirty-one SVOCs were detected in the on-base portion of the TMC channel and 

its Landfill 5 tributary during the 2001 investigation, and 26 were found at concentrations 

exceeding the screening criteria in at least one sample. Most of these exceedences were 

ecological; however, two PAHs [benzo(a)pyrene and dibenzo(a,h)anthracene] exceeded 

human health risk levels in four samples (TMCSD-1, -2, -3, and -5) 1.5 to 2.7 feet BGS. 

Seventeen samples did not contain any SVOCs at various depth intervals. SVOCs de- 



tected at concentrations higher than the screening criteria include 16 PAHs (carbazole and 

dibenzofluorene are very similar to PAHs so they are discussed with them in this report), 

three unchlorinated phenol compounds, and 1,2,4-trichlorobenzene 1,2-DCB, 1,3-DCB, 

and 14-DCB compounds. The results for the 1,2-DCB and 1,4-DCB are discussed in the 

VOCs section. 

Figure 3-6 presents a vertical profile of total PAH concentration detected in sam- 

ples collected during both the RI and this investigation. The highest concentrations of 

total PAHs were detected in the north channel and TMCSD-5. Twelve of the 16 native 

soil samples contained less than 1 pg/Kg of total PAHs. The shallow RI samples (0- to 

0.5-foot depth) contained high concentrations of total PAHs. Similar concentrations were 

either detected in the 2001 samples collected at the same location or immediately down- 

stream of them. 

Figure 3-6a presents a vertical profile of benz(a)anthracene concentrations, with 

the lowest range (shown in orange) representing concentrations lower than the screening 

level. Benz(a)anthracene was selected for illustration because it was detected across the 

whole length of the on-base portion of TMC and its tributaries and has a relatively low 

ecological screening level. Benz(a)anthracene was detected at concentrations higher than .._-L 

its ecological screening level of 60 pg/Kg in four samples collected from the native soil 

layer (TMCSD-5- 1-24? TMCSD-6-24, TMCSD-9-2-22, and TMCSD- 10-3-24). More- 

over, it was detected at concentrations higher than its screening level in five deep sedi- 

ment samples (TMCSD-1, TMCSD-2, TMCSD-3, TMCSD-4, and TMCSD-5-I), all at 

the headwaters of the creek. Similar to other contaminants, a general decreasing trend is 

observed from upstream to downstream, with the highest concentration of this PAH 

found at upstream location TMCSD-5 and in the north channel. 

TRPH 

TRPH was detected in all 28 RI samples and 19 of the 25 2001 samples. There 

are no ecological or human health risk screening levels available for TRPH. Two of the 

2001 samples in which TRPH was detected were collected from the native soils layer 

(TMCSD-51-24 and TMCSD-10-3-24). TRPH levels ranged from non-detectable (ND) 

to 10,700 mgkg in RI sample TMCSD-6b (0.5- to 1-foot depth). The range of detected .._-L 

TRPH in the 0- to 0.5-foot depth interval from RI samples is 34.8 mgkg to 9,450 mgkg 



with an average of 3,000 mgkg. The range of detected TRPH in the 0.5- to 3.5-foot 

depth interval from both RI and 2001 samples is 39.3 mgkg to 10,700 mgkg with an av- 

erage of 1,400 mgkg. TRPH was typically detected at above-average levels in both the 

surface and subsurface samples near the headwaters of the creek between the north chan- 

nel and the LF5 channel (although the LF5 channel had levels well below average), and 

below-average levels were detected downstream near the installation boundary. TRPH 

was not generally detected in between these two areas. Each of these areas represent ar- 

eas of increased deposition along the creek. Figure 3-7 presents a vertical profile of 

TRPH concentrations. 

Metals and Cyanide 

Twenty metals were detected in the on-base portion of the TMC channel and its 

LF5 tributary during the 2001 investigation, including 10 that were detected at concentra- 

tions exceeding their ecological screening criteria. The metals detected at concentrations 

higher than ecological screening criteria included arsenic, cadmium, chromium, copper, 

iron, lead, manganese, mercury, nickel, and zinc. Although metals were detected in every 

sample, no metal levels exceeded the ecological screening criteria in 13 samples, of 

which eight (mostly downstream) are of native soil beneath the creek sediments. Only 

one metal (arsenic) exceeded the human health risk level in one sample (TMCSD-1) at a 

depth of 1.8 to 2.4 feet BGS. 

Figures 3-8 through 3-1 1 show vertical profiles for arsenic, cadmium, copper, and 

lead concentrations from both the RI and current investigation samples. Arsenic, copper, 

and lead were selected for illustration because they were found in the majority of the 

samples at levels exceeding ecological criteria and lead is a concern for the off-base pond; 

cadmium was selected because it is also a contaminant of concern for the off-base pond. 

The lowest range shown in each figure (shown in orange) represents concentrations lower 

than the screening level. The distribution of the metals concentrations is sporadic, except 

for a general decreasing trend in concentration from shallow to deeper samples. Also, 

similar to other contaminants, the 1.5- to 2.5-foot depth samples at TMCSD-10-3 con- 

tained higher concentrations of arsenic, cadmium, and lead; and TMCSD-11 contained 

higher concentrations of arsenic and cadmium than those found in the shallower and 

deeper samples. In addition, the shallow sample collected from TMCSD-4 during the RI 



contained higher concentrations of all four of these metals than the samples collected at 

deeper depths. 

Arsenic, cadmium, copper, and lead levels generally exceeded ecological criteria 

in sediments only, not in native soils underlying the sediments. Most of the exceedences 

were at various depths near the headwaters and north and LF5 channels, and shallower 

depths further downstream. However, none of the LF5 samples contained cadrmum at 

concentrations higher than the screening level. None of the samples collected down- 

stream of location TMCSD-9 contained copper at concentrations higher than the ecologi- 

cal screening level of 16 m a g .  The highest copper level of 128 mg/Kg was found in 

sample TMCSD-8b (0.5- to 1-foot depth), collected during the RI. This location was not 

sampled during this investigation due to the presence of very soft, very loose, lightweight, 

organic materials found at this area. This material was not retrievable with the sampler 

and it was present everywhere between this location and TMCSD-7-1. The only other 

location where a similar copper concentration (97 m a g )  was detected was in upstream 

sample TMCSD-2-23 (1.8- to 2.4-foot depth), collected during this investigation. 

Hexavalent chromium was detected in 13 of the samples at concentrations ranging 

from ND to 2.8 m a g .  One of the samples that contained hexavalent chromium was 

collected from the underlying soils. 

Cyanide was detected in eight samples. None of the Landfill 5 samples or sam- 

ples taken from downgradient of TMCSD-8-2 contained cyanide. Also, none of the na- 

tive soil samples contained cyanide. 

3.4.2 Landfill 6 Wetlands 

Summaries of the analytical results for the Landfill 6 sediments are presented in 

Table 3-5. 

PCBs 

One PCB, Aroclor 1260, was detected in the Landfill 6 samples collected from the 

0- to 0.5-foot BGS interval. PCB concentrations ranged from ND, in sample LF6SD-3-1- 

21, to 964 pg/Kg, in sample LF6SD-4-1-21. In all three samples in which Aroclor 1260 

was detected, it was found at concentrations exceeding its ecological screening criterion 



of 5 pg/Kg. No PCBs were detected in the wetland sample above human health risk lev- 

els. 

Pesticides 

Twelve pesticides were detected in the Landfill 6 sediment samples. 4,4-DDD, 

4,4-DDE, 4,4-DDT, endosulfan I and It, and heptachlor epoxide were found at concentra- 

tions exceeding their ecological screening criteria. The lowest concentration for five of 

these six pesticides was detected in sample LF6SD-3-1-Z1 (the lowest heptachlor epoxide 

was detected in LF6SD-4-1-Zl), and the highest concentrations were detected in sample 

LF6SD-4-1-Z1 (except for heptachlor epoxide). No pesticides were detected in the wet- 

land samples above human health risk levels. The concentrations of pesticides may be 

biased high where high levels of PCBs were detected due to matrix interferences. 

Dioxins 

Concentrations of dioxindfurans detected in the Landfill 6 wetland sediment 

samples, ranged from 8.68 nglkg to 47.1 13 ngkg. Only one sample (LF65D-4-1-Z1) 

contained dioxins/furans above the screening level of 24 nglkg. 

VOCs 

Two VOCs, 1,2-DCB and trichloroethene (TCE), were detected in the Landfill 6 

samples. These compounds were detected in sample LF6SD-4-1-Z1 at levels lower than 

the ecological and human health risk screening criteria. 

SVOCs 

Sixteen SVOCs were detected in the Landfill 6 sediment samples. Twelve of 

these SVOCs, including 11 PAHs and benzoic acid, were detected at concentrations ex- 

ceeding their ecological screening criteria. The PAHs detected at concentrations higher 

than screening criteria included anthracene, benz(a)anthracene, benzo(a)pyrene, 

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoran- 

thene, indeno(l,2,3-cd)pyrene, phenanthrene, and pyrene. All these PAHs were detected ' 

at concentrations higher than their ecological screening levels in sample LF6SD-4-1-Z1, 

which was also found to contain the highest concentrations of all of these PAHs except 



benzo(b)pyrene. The lowest concentrations of these PAHs were found in sample 

LF6SD-3-1-Z1. No SVOCs were detected in wetland samples above human health risk 

levels. 

TRPH 

No TRPH were detected in any of the Landfill 6 wetland sediment samples. 

Metals and Cyanide 

Nineteen metals were detected in the Landfill 6 sediment samples, including 

10 that were detected at concentrations exceeding their ecological screening criteria and 

one (arsenic) exceeding its human health risk level. The metals detected at levels higher 

than ecological screening criteria included arsenic, cadmium, chromium, copper, iron, 

lead, manganese, nickel, mercury, and zinc. All these metals were detected at concentra- 

tions higher than their ecological screening level and higher than the human health risk 

level for arsenic in sample LF6SD-4-1-Zl, which was also found to contain the highest 

concentrations of most of the metals detected. The lowest concentrations of most of the 

metals were found in sample LF6SD-3-1-Zl. -e( 

No hexavalent chromium was detected in any of the Landfill 6 samples. Low lev- 

els of cyanide were detected in all the samples at concentrations ranging from 

0.598 m a g ,  in LF6SD-3-1-Zl, to 1.38 m a g ,  in LF6SD-1-1-Z1. 

3.4.3 Off-Base Three Mile Creek Pond 

Summaries of the analytical results for the off-base TMC pond sediments are pre- 

sented in Table 3-6. Figures 3-12 through 3-14 present vertical profiles of the PCBs, 

cadmium, and lead concentrations detected in both the 1999 and 2001 sampling events. 

PCBs 

One PCB, Aroclor 1260, was detected in the pond samples collected during the 

1999 and the 2001 investigations. Aroclor 1260 was detected at concentrations higher 

than its ecological screening criterion of 5 pglkg in all the samples except for sample 

TMCSD-26-NS-Z4, collected from the 2.5- to 3-foot depth interval, which did not con- 

tain any PCBs. Location TMCSD-26-NS exhibited the lowest concentrations of PCBs 



for each of the three depth intervals. The 1999 shallow (0- to 0.5-foot depth) samples 

contained higher Aroclor 1260 concentrations than the deeper samples collected under 

this investigation, with the exception of location TMCSD-28-OL, located near the pond 

outlet. The highest level, 2,100 pg/Kg, was detected in sample TMCSD-23-IL (0- to 0.5- 

foot interval), which was collected near the inlet of the pond. The highest concentration 

detected in the 2001 samples, 1,370 pg/Kg, was found in deep sample TMCSD-OL-Z4 

(2.5- to 3-foot depth), at the outlet of the pond. No PCBs were detected in pond samples 

above human health risk levels. 

Metals 

Cadmium and lead were detected at all the sample locations. Cadmium was not 

detected in samples TMCSD-25-MC-Z4 (2.4- to 3-foot depth), TMCSD-26-NS-Z3 

(1.5- to 2.5-foot depth), and TMCSD-26-NS-24 (2.5- to 3-foot depth). As with the 

PCBs, the highest concentration of cadmium was found in shallow inlet sample TMCSD- 

23-IL (0- to 0.5-foot depth), and the highest concentration of lead was found in mid- 

channel sample TMCSD-27-MC-Z3 (1.5- to 2.5-foot depth). Location TMCSD-26 ex- 

hibited the lowest concentrations for each depth interval for both lead and cadmium. 

Similar to PCB levels, cadmium concentrations at each location were highest in 

the shallow samples, whereas lead concentrations were highest in the middle sampling 

interval. Both metals were detected in concentrations higher than ecological screening 

levels in at least one sample at each location, with the exception of lead, which was not 

detected at concentrations higher than its ecological screening criterion at location 

TMCSD-26-NS. No metals were detected in pond samples above human health risk lev- 

els. 

3.4.4 Summary and Conclusions 

3.4.4.1 On-Base TMC Channel and LF5 Tributary 

Multiple sediment sampling events within the on-base portion of TMC and LF5 

Tributary have determined that contaminants are present throughout the creek at various 

concentration levels and at various depths. The sediments in the on-base portions of the 

creek (where full penetration was measurable) range in thickness from 0.5 feet at 

TMCSD-9-2 to 2.8 feet at TMCSD-5-1. Of the 25 locations sampled in 2001, native soils 



were readily discernible beneath the creek sediments at 16 locations. Where native soil 

was encountered, the sediments averaged a thickness of 1.75 feet. Significant areas of 

deposition (i.e., greater than 3.5 feet thick) occur near the headwaters at TMCSD-5, rep- 

resenting the confluence of the north channel and the main channel; and mid-stream at 

TMCSD-8-1. More subtle areas of deposition (approximately 2 to'2.5 feet) occur at the 

confluence of the main channel and the LF5 channel; and further downstream at TMCSD- 

9-4 and TMCSD-11 (see Figures 2-6 and 3-1). The depositional areas at TMCSD-8-1 

and TMCSD-9-4 are the result of topographic highs in the stream bottom immediately 

downstream of these locations causing the water to pool behind them. Beaver activity in 

the vicinity of TMCSD-8-1 has also caused water to back up, resulting in increased sedi- 

mentation rates. Small pools of water also intermittently form at TMCSD-9-1 due to the 

presence a small rise in elevation (cobbly area); and TMCSD-10-3 and TMCSD-11 due to 

the presence of a culvert beneath a dirt road between these two locations. Deposition also 

occurs in these areas as particles settle to the bottom of the pooled water. 

Summary 

The following points summarize the remedial investigations of th.e on-base TMC 

channel and LF5 tributary: 

PCBs were detected at all 26 RI and 2001 samples locations in at least one 
depth interval at levels exceeding the ecological screening criteria of 5 pg/Kg. 
PCBs above human health risk levels were only detected at five locations 
(TMCSD-1, -2, -3, -5, and -11) at depths of 1.1 to 2.7 feet BGS. The highest 
concentrations of PCBs occur near the headwaters (main channel, north chan- 
nel, and LF5 tributary). All of the highest concentrations (i.e., greater than 
10,000 pg/Kg [ lo  PPM]) occur in sediments no deeper than 2.5 feet. Concen- 
trations greater than 1,000 pg/Kg (1 PPM) were only detected in sediment 
samples all less than 2.5 feet in depth, except for one native soil sample 
(TMCSD-5-1-22), at a depth of 2.8 to 3.5 feet. 

Pesticides were detected at all 26 RI and 2001 sample locations in at least one 
depth interval at levels exceeding ecological screening criteria. No pesticides 
exceeded human health risk levels. Ecological exceedences in the 2.5- to 
3.5-foot depth interval occurred in nine samples near the headwaters (includ- 
ing the main channel, north channel and LF5 tributary) between TMCSD-1 
and TMCSD-6; two mid-stream locations (TMCSD-8-1 and TMCSD-9); and 
three downstream locations near the installation boundary (TMCSD-10-2, -10- --rr 
3, and -11). 



w Dioxins were detected at 23 of the 26 FU and 2001 sample locations in at least 
one depth interval. Where detected, dioxin concentrations exceeded ecologi- 
cal screening criteria in 12 of the 2001 sediment samples analyzed. Dioxins 
exceeded ecological screening criteria in one native soil sample. No dioxins 
were detected above human health risk levels. 

W VOCs were detected in 24 of the 26 FU and 2001 sample locations in at least 
one depth interval. Concentrations exceeded ecological screening criteria in 
10 sediment samples near the headwaters of the creek, including the main and 
north channel and LF5 tributary between TMCSD-1 and -9. Exceedences in 
the 2.5- to 3.5-foot depth interval occurred in only one sample (TMCSD-5), at 
the confluence of the north and main channels. No VOCs were detected 
above human health risk levels. 

SVOCs were detected at all 26 RI and 2001 sample locations in at least one 
depth interval. Concentrations exceeded ecological screening criteria in all 
but one sediment sample (TMCSD-10-1) and three native soil samples. Ex- 
ceedences in the 2.5- to 3.5-foot depth interval occurred in eight samples near 
the headwaters (main channel and north channel) between TMCSD-1 and 
TMCSD-5-2; and one downstream location near the installation boundary 
(TMCSD- 10-3 [native soil]). Two PAHs (one in TMCSD-1, -2, -3, and -5; 
and two in TMCSD-5) were detected above human health risk levels at depths 
of 1.5 to 2.7 feet BGS. 

w Metals were detected at all 26 RI and 2001 sample locations in at least one 
depth interval. Concentrations exceeded ecological screening criteria in all 
but four sediment samples (TMCSD-9-1, -10, -10-1, and -10-2) and seven na- 
tive soil samples. Exceedences in the 2.5- to 3.5-foot depth interval occurred 
in eight samples near the headwaters (main channel, north channel, and LF5) 
between TMCSD-1 and TMCSD-5-1, and LF5SD-1 and -2; three midstream 
(TMCSD-8-1, -9, and -9-3); and four downstream locations near the installa- 
tion boundary (TMCSD-10-2, and -10-3). Only one metal exceeded human 
health risk levels in the TMCSD-1 at a depth of 1.8 to 2.4 feet BGS. 

TRPHs were detected at 21 of the 26 RI and 2001 sample locations in at least 
one depth interval. TRPH was not detected at TMCSD-8-1, -9-2, -9-3, -9-4, 
and -10-1. TRPH was detected in the 2.5- to 3.5-foot depth interval in five 
samples near the headwaters (main channel and north channel) between 
TMCSD-1 and TMCSD-5-1; and one downstream location near the installa- 
tion boundary (TMCSD-10-3 [native soil]) at-levels ranging from 160 to 2,040 
mg/Kg with an average of 650 mg/Kg. 

General Conclusions 

The following general conclusions can be made from the investigation of the on- 

base TMC channel and LF5 tributary: 



As expected, contaminant levels were highest upstream and decreased in con- 
centration downstream. Contaminant levels also decreased with depth; 

Contaminant levels were higher in areas of obvious deposition compared to 
surrounding areas; 

Sediments were readily discernible underlying native soils through observa- 
tions of more than half of the locations sampled. The ability to distinguish be- 
tween creek sediments and underlying native soils was also enhanced by the 
chemical composition of the samples (i.e., the levels of TOC were signifi- 
cantly higher in sediment samples compared to native soils); 

The underlying native soil layer (where identified) was significantly less con- 
taminated, and in many cases contaminant-free, than the overlying sediments; 
and 

Exceedences occurred in the 2.5- to 3.5-depth interval between the headwaters 
(main and north channel) to the LF5 tributary (including the tributary itself); 
intermittently mid-stream at TMCSD-8-1, -9, and -9-3; and downstream near 
the installation boundary at TMCSD- 10-2, -10.3, and -1 1). 

3.4.4.2 LF6 Wetlands 

Samples of LF6 wetland sediment were collected on the TMC floodplain, down- 

gradient of LF6 to the northeast of TMC, and northeast of the sediment berm along the 

creek bank (see Figure 3-1). All samples were collected from a depth of 0 to 0.5 foot. 

Summary 

The following points summarize the remedial investigations of the LF6 wetlands: 

Aroclor 1260 was detected in three of the four samples, and pesticides were 
detected in all four samples, all at concentrations higher than the ecological 
screening criteria. The highest concentrations of Aroclor 1260 and pesticides 
were found in sample LF6SD-4-1. None of these compounds exceeded hu- 
man health risk levels; 

No dioxins, TRPH, or hexavalent chromium were detected in any of the sam- 
ples; 

VOCs were only detected in LF6SD-4-1, at concentrations lower than both 
ecological screening criteria and human health risk levels; 

SVOCs were detected in all four of the samples at concentrations higher than 
the ecological screening criteria. PAHs were highest in sample LF6SD-4-1. 



In addition, the highest level of benzoic acid was detected in LF6SD-3-1. 
None of these SVOCs exceeded human health risk levels; and 

Metals were detected in all four of the samples. Ten metals were detected at 
concentrations exceeding ecological screening criteria and one was detected 
above the human health risk level. The highest concentrations of metals were 
detected in LF6SD-4-1. Low levels of cyanide were detected in all four sam- 
ples, at concentrations ranging from 0.598 to 1.38 m a g .  

General Conclusions 

The following general conclusions can be made from the investigation of the on- 

base LF6 wetlands: 

All of the sediment samples were found to contain contaminants of concern at 
concentrations higher than the screening criteria. As expected, the presence of 
the same contaminants in these samples as TMC samples indicates that flood 
waters from the creek are depositing contaminants on the floodplain. 

The sample with highest levels of contaminants of concern is LF6SD-4-1. 
This sample is close to the installation boundary, where high levels of con- 
tamination were detected in TMC (TMCSD-10-3). Based on topographic con- 
tours, when the creek floods in this area, the LF6SD-4-1 sample location is 
likely inundated with flood waters that transport contaminants from the creek 
to the floodplain. 

3.4.4.3 Off-Base Pond 

The off-base pond receives water from TMC and discharges it to the New York 

State Barge Canal. Vertical profile sediment samples were collected within the pond near 

the inlet, outlet, mid-channel (mid-pond), and near-shore (see Figure 2-7). 

Summary 

The following points summarize the remedal investigations of the off-base pond: 

PCBs were found at all locations at concentrations higher than the ecological 
screening criteria but below human health risk levels. The highest concentra- 
tion detected in the 1999 shallow samples (0- to 0.5-foot interval) was 2,100 
pg/Kg from the inlet location, and the highest concentration in the 2001 sub- 
surface samples was 1,370 pgKg in the deep sample (2.5- to 3-foot interval) 
at the outlet location. 

Cadmium was detected at all 1999 and 2001 locations at concentrations higher 
than the ecological screening criteria but below the human health risk level. 



As with the PCBs, the highest level was detected 1999 in the shallow inlet 
sample. 

Lead was detected at all 1999 and 2001 locations at concentrations higher than 1 

the ecological screening criteria but below the human health risk level. The 
highest concentration was detected in the 2001 mid-channel sample at a depth 
of 1.5 to 2.5 feet. 

General Conclusions 

The following general conclusions can be made from the investigation of the off- 

base pond: 

Contaminants from TMC are settling to the pond bottom due to the increased 
water depth and lower water-flow rates. Sedimentation rates are highest near 
the inlet under normal flow conditions and highest near the outlet under high- 
flow (i.e., storm) conditions. 

Contaminants are present to depths to 3 feet at all locations tested except 
TMCSD-26-NS. 
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Table 3-1 
Sample Listing 
Three Mlle Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 





Table 3-2 
Summary of Three Mile Creek, Landfill 6, and Off-site Pond Samples 
Three Mile Creek 2001 Sampling, Fonner Griffiis Air Force Base, Rome, New York 

ITMC Channel and Landfdl 5 Tributarv I . - - ~ - . ..- 
TMCSD-1-25 1.8 - 2.4 l ~ a r k  gray siit with 30% clay and Lace rounded gravel ap to 0.5 inch in diameter. sheen present 

I W , - - Q ~ - O - J . ~ ~  I . I 1~0arse to medium sand with some fme gravel. A light, high void, low density, light brown (almost fluffy) marerial (not I 4 , - - ".. . . 
[sediment) was found underneath the sand, but it was not retrievable due to irs consistency. 

T M C ~ - ~ l 1 - 2 4  
LF5SD-1-Z3 
LF5SD-1-24 
LF5SD-2-22 
LF5SD-2-24 
LF5SD-3-22 
LF5SD-3-24 
LF6SD-1- 1-Z1 

MCSD-9-3-23 1 0.5 - 1 1 l~oarse to medium sand with some fme gravel (0.5 foot maximum recovery) 

- - - ~ 

2.5 - 3.5 
1.4 - 2.4 
2.4 - 3.4 
0.5 - 2.3 
2.3 - 3.3 
0.5 - 2.3 
2.3 - 3.3 
0' - 0.5 

Brown sand -native soil--- 
Sand mixed with fmc gravel and some muck (1 foot recovered) 
Medium sand and fme gravel -native soil (1 foot recovered) 
Black clayey. organic sediment and some sand (1 foot recovered) 
Gray medium sand - native soil 
Some muck. dark brown (approx. 3 inches thick). and uniform medium sand (-native soil part of it ) 
Alternating brown medium sand an gray clay layers 
Black organic, silty 

Landfa 6 Wetlands 
Black organic. silty 
Black organic, silty 
Black organic, silty 

LF6SD-2-1-21 
LF6SD-3-1-21 
LF6SD41 -Z1 

0' - 0.5 
0' - 0.5 
0' - 0.5 

Off-site Three Mile Creek Pond 

TMCSD- 23-IL-z3 

'IvlCSD- 234LZ4 

TMCSD- 24-NS-Z3 
TMCSD- 24-NS-Z4 
TMCSD- Z ~ - M C - Z ~  

- 22' 

22' - 3.0' 

1.2' - 1.8' 
1.8' - 3.0' 
0.9' - 1.8' 

Dark gray clay-sized muck with some non-decomposed organic material 

Dark gray very fine to fine sand and silt with little medium to coarse sand and vace gravel (up to 0.5 inches in diameter) 
Black silty muck 
Dark gray, silt and clay with 20% very fm to fme sand 
Black clay-sued muck with little silt and nondecomposcd organic material 



Table 3-2 
Summary of Three Mile Creek, Landfill 6, and O h i t e  Pond Samples 
Three Mile Creek 2001 Sampling, Former Griffiu Air Force Base, Rome, New York 

Key: 
BTOCB = &low urp of creek bed 

h. = Feet. 

Page 7 of 8 

Gray. very fine sand and silt.  ace medium to c- sand, and non-decomposed organic material 
Silty sand sediment 
Sand 
Black silty muck 
Black silty muck 
Black silty muck 
Black silty muck 

TMCSD- 25-MC-Z1 

TMCSD- 26NS-23 
TMCSD- 26-NS-24 
TMCSD- 27-MC-a 

2.4' - 3.0' 

1.5' - 2.5' 
2.5' - 3.0' 
1.5' - 2.5' 

TMCSD- 27-MC-Z1 
TMCSD- 28-OL-23 
TMCSD- 28-OL-24 

2.5' - 3.0' 
1.5' - 2.5' 
2.5' - 3.0' 



Table 3-3 
Physical Characteristics of Sampling Locations, 
Three Mile Creek 2001 Sampling, Fonner Griftis Air Force Base, Rome, New York 

Page 8 of 8 

Landfdl6 
LF6SD-1-1 
LF6SD-2- 1 
LF6SD-3- 1 

_LF6SD41 
TMC Pond 

MCSD-23-LL N A N A N A zb N A NA N A 

TMCSD-24-NS NA N A NA 1.8~ N A NA NA 

TMCSD-25-MS N A N A NA 0.5~ NA NA N A 

TMCSD-26-NS N A N A NA 1.lb NA NA NA 

MCSD-27-MC N A N A N A 3.1b NA NA N A 

TMCSD-28-OL N A N A NA 3.9b NA NA NA 
Elevation of ecnterllne of m e k  bed. 
Water depths were measured below pond surface (BPS). 

Key: 
AMSL = Above Mean SeaLcvcl. 

ATOCB = Above top of ccntCTline of m k  bed. 
BPS = below pond surface. 
fr = Feet. 
IL = Inlet. 

m = Maximum 
MC = mid-channel. 
NA = Not applicable. 
NS = near surface. 

T M C =  Thm Mile Creek. 
- = No discernible native soil laya encou~lured. 

N A 
N A 
N A 
N A 

452.730 
452.250 
454.060 
450.530 

1172525.151 
1172253.863 
1171974.936 
1171643.050 

1134465.741 
1134788.860 
1135121.375 
1135499.851 

N A 
N A 
N A 
N A 

N A 
N A 
N A 
N A 

N A 
N A 
N A 
N A 



Table 3-4a 
Summary of Posltlve Hlts and Screening for Three Mlle Creek Channel and Landflll5 Trlbutary Sedlment Samples 
Three Mile Creek 2001 Sampling, Former Grlfflss Alr Force Base, Rome, New York 

Kcy at the end of Table. 

02.001Mn_UK044_02_00~00925 
TJ4s_34b_35 rcv.rlr - TJ.4a TMC 2001 Crcck Scdinrnt - 71Sn002 
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Table 3-4a 
Summary of Posltlve Hits and Screening for Three Mlle Creek Channel and Landflil5 Tributary Sediment Samples 
Three Mile Creek 2001 Sampling, Former Grlfflss Air Force Base, Rome, New York 

I N A I 4820.8 Jxylenes, Total 1 5.85UJ I 6.15U I 619U 1 40.1U 1 34.6U 1 6.66U 1 8.40U I 

Kcy at the cnd of Table. 
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Table 3-4a 
Summary of Positive Hits and Screening for Three Mile Creek Channel and Landf l l l5  Tributary Sedlment Samples 
Three Mile Creek 2001 Sampling, Former Grifflss Air  Force Base, Rome, New York 

Total Organic Carbon - Lloyd Kahn (mgiKg) I 
N A I N A l ~ o t a l  Organic Carbon 1 6230 1 25700 1 72100 1 205000 1 5270 1 211000 1 177000 

2,3,7,8-TCDD equlvalent (nglKg) 1 
33 1,000 1 10 l ~ o t a l  2,3,7,8-TCDD equivalent 1 1.2897 1 5.0164 1 72.076 1 67311 1 ND 1 3.4528 1 ND 

TCL PCBs - 8082 (I.rglKg) 
N A I 70 l~ roc lor  1242 

6290 5 l~ roc lor  1260 

Key at the end of Table. 

252 U 1 544 U 1 282 U 1 178 U 1 23.0 U [ 97.8 U 1 74.7 U 

- 657 1 -- 2540 ] A 997 1 568 - 1 - 30.2 ---, 107 , 1 74.7 U 





I n o l z l  I ~ O O L I  I ~ ~ Z L E  rn11r I Possb I  nor^ I aua~onldl TE I OOO'OOZ'ZP I 

n o l z l  n 0 0 ~ 1  n ZLE f SZL m 0 0 ~ 1  n EIP n OlP a~epq~yd [LPo-u-!~ VN VN -- 
n OIZI fl OOLI fl ZLE f P6Z f 6E8 i' W6€ n OIP uemjozuaq!a 

, --- - - -.. .. . .- ---*-*- ----. "--- -- - ,,ooo'z 000'0 1 Z'P 

n WLI . no]zi fl ZLE - TWL fOCiPI OEZ I f Ck& aua3e~qlue(q'e)zuaq!a 09 006'0 1 
n OIZI T $60 f I'9L P osw 01 z9 FOOSOT 1 r zsr auashq3 OPE 000'006'0 I 
n OIZI n OOLI n ZLE 00s OSPT T o ~ r s  n OIP 3lOZCqJC3 VN OOO'OL~~E 
n OIZI n OOLI n ZLE f ssr 1' ~ L P  f 6LZ n OIP ~ I ~ I ~ ~ I ~ ~ I ~ ( I X X ~ L ~ I L Y I ~ - Z ) ~ ! ~  S ' E S ~ I  000'089's 
n 0121 n WLI n ZLF n czl n FIC n OIC loqoqe &wag  VN 000'000'9 1 E 



~ U S I L  - 1 1 l r w s  w 3  loot s~6oom~~o~~~m11 3 v u ~ ~ ~ u  - V A -  

.alqeLjo pua aql )e day 

L'EL I 9-08 1 1'91 1 Z'SS O'IE 1 Z.82 1 6'22 I a~nls!om luas~ad VN 1 VN 



Table 3-4a 
Summary of Posltlve Hlts and Screenlng for Three Mile Creek Channel and Landflll5 Tributary Sediment Samples 
Three Mlle Creek 2001 Sampling, Former Grifflss Alr Force Base, Rome, New York 

Kcy at the end of Table. 

Ul:00 1 OO2-UK04~02~0202:001m2_UK04_02_02_00-8092J0000B092J 
T34a-34b-35 rcv.rlr - T3-41 TMC 2001 Cruk S e d i ~ ~ r ~ ~ l  - 7lJR002 

1 113000 1 43700 1 33600 1 25500 1 77000 1 25600 

91.6 U 1 29.6 U 1 28.1 U 1 23.3 U 1 38.0 U 1 49.9 U 1 28.6 U 

91.6U 1 17.7J ( 23 1 I 259 I 361 1 49.9 U 1 473 

, 0.025 1 17.624 J 0.9431 1 6.3018 1 1.711 1 0.02 1 1.7864 

Total Organic Carbon - Lloyd Kahn (mglKg) 
N A N A l~ola l  Organic Carbon 

1 CL PCBs - 8082 (pglKg) 
N A I 70 l~roclor 1242 

6290 5 l~roclor 1260 
2,3,7,8-TCDD equivalent (nglKg) 

33 1,000 10 l~ota12,3,7,8-TCDD equivalent 



Table 3-4a 
Summary of Positive Hits and Screenlng for Three Mlle Creek Channel and Landfill 5 Tributary Sediment Samples 
Three Mile Creek 2001 Sampling, Former Grlffiss Alr Force Base, Rome, New York 

Key at the end of Table. 

1 ,I ,2,2-Telrachloroetliane 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloroethene, Total 
1,4-Dichlorobenzene 
2-Butanone 
Acetone 
Benzene 
Carbon disulfidc 
Chlorobenzene 
Chloroform 
cis-l,2-Dichloroetiiene 
Ethylbenzene 
m,p-Xylene 
o-X ylene 
Telrachloroethcne 
Toluene 
lrans- l,2-Dichloroetliene 
Trichloroethene 
Vinyl chloride 
Xylenes, Total 

TCL VOCS - 82608 
N A 

94,500,000 
N A 
N A 

3,310,000 
N A 

105,000,000 
273,000 

105,000,000 
2 1,000,000 

N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 

6,320,000 
N A 
N A 

(/.&Kg) 
940 

628.8 
N A 
N A 

628.8 
N A 
N A 

1467.2 
N A 

183.4 
N A 

N A 

1257.6 
4820.8 
4820.8 

530 
2567.6 
1,600 
1,600 
N A 

4820.8 

6.96 UJ 
6.96 UJ 
6.96 U 
6.96 U 
6.96 UJ 
4.51 J 
22.1 J 
6.96 U 
6.96 U 
5.95 J 
6.96 U 
6.96 U 
6.96 U 
6.96 U 
6.96 U 
6.96 U 
6.96 U 
6.96 U 
6.96 U 
13.9 U 
6.96 U 

5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
11.9 U 
14.8 

5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
5.97 U 
11.9 U 
5.97 U 

4.88 UJ 
4.88 UJ 
4.88 U 
4.88 U 
4.88 UJ 
3.77 J 
18.0 J 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
4.88 U 
9.77 U 
4.88 U 

7.25 UJ 
2.84 J 
7.25 U 
7.25 U 
7.25 UJ 
14.5 U 
14.5 U 
7.25 U 
7.25 U 
2.22 J 
7.25 U 
7.25 U 
7.25 U 
7.25 U 
7.25 U 
7.25 U 
7.25 U 
7.25 U 
7.25 U 
14.5 U 
7.25 U 

10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
20.0 U 
20.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 
20.0 U 
10.0 U 

14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
28.0 U 
57.8 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
14.0 U 
28.0 U 
14.0 U 

7.22 U 
7.22 U 
7.22 U 
7.22 U 
7.22 U 
14.4 U 
14.4 U 
7.22 U 
7.22 U 
2.83 J 
7.22 U 
7.22 U 
7.22 U 
7.22 U 
7.22 U 
7.22 U 
7.22 U 
7.22 U 
7.22 U 
14.4 U 
7.22 U 



Table 3-4a 
Summary of Positive Hits and Screenlng for Three Mile Creek Channel and Landflll5 Tributary Sedlment Samples 
Three Mlle Creek 2001 Sampling, Former Grlfflss Alr Force Base, Rome, New York 

Key at the cnd of Table. 

0 2 : 0 0 1 ~ ~ U K 0 4 ~ 0 2 ~ 0 2 ~ 0 0 ~ B 0 9 2 J  
lY4a-34b-35 rcv.xlr - lY.4a TMC 2001 Cpcck Sedi~~x~lt - Ifin002 









Table 3-4a 
Summary of Positive Hits and Screening for Three Mile Creek Channel and Landfill 5 Tributary Sedlment Samples 
Three Mlle Creek 2001 Sampllng, Former Grlffiss Air Force Base, Rome, New York 

Key at the cnd of Table. 

02:M)1M)2-UK04-02~0202:M)1002_UK04_02_02_00-00925M)~O0925 
TI4a-34b-35 a r . r l s  - TI.4. TMC 2M)I C m k  Scdi~rrnl - 715nM)Z 
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Table 3-4a 
Summary of Positive Hits and Screening for Three Mile Creek Channel and Landfill 5 Tributary Sediment Samples 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

All positive results are hold. Results that exceed the most stringent ecological screening criteria (as selected ill 
Table 3- la) are shaded. Results exceeding lhe site human health risk levels are boxed. 
An average value of 5.24% TOC was used in the calculation of lhe criteria, where necessary. 

I Total Hexacl~lorocyclol~cxanes. 

Total pl~enols, uncl~lorinaled. 

Key: 
J = Estin~ated value. 

mglKg = Micrograms per kilogram 
N = identification tentative. 

NA = Criteria not applicable or not available. 
ND = No dioxins and furans were detected in this sa~nple. 

nglKg = Nmograms per kilogram. 
NS = Not sampled. 

PCB = Polychlorinated biphenyls. 
TAL = Target Analyte List. 
TCL = Target Compound List. 

TRPH = Tohl recoverable petroleum hydrocarbons. 
SVOC = Semivolatile organic compound. 

VOC = Volatile orgmic compound. 
U = Not detected at the reponed value. 

pglKg = Micrograms per kilogram. 

02:a)1002~UKM~02-0202:a)1002VK04_02_02_00-80125a)-BO725 
T34a-34b-35 rcv.xls - Key Scdin~ehlr - 715R002 
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Table 3-4b 
Summary of Positlve Hits and Screenlng for Three Mile Creek Channel and Landflll5 Tributary Native Sol1 Samples 
Three Mile Creek 2001 Sampling, Former Grlffiss Air Force Base. Rome, New York 

Key at the end of Table. 



Table 3-4b 
Summary of Positive Hits and Screening for Three Mile Creek Channel and Landfill 5 Tributary Native Soil Samples 
Three Mile Creek 2001 Sampling, Former Griffiss Alr Force Base. Rome, New York 

Hexavalent Chromlum - 7196A (mglKg) I 
5.170 I N A l~exavalent Chromium 1 5.3UJ 1 4.3UJ 1 4.5UJ 1 5.9lJJ 1 5.51J 1 4211 1 4911  1 

3510 
2.5 
14.3 

0.10 U 
0.lOU 

22900 J 
4.0 
3.2 
9.1 

8480 
2.4 

4780 J 
7 M  

1,100,000 
40.3 

73,600 
18.5 
473 
NA- 

1,050,000 
63,100 
42,000 

N A 
NA ' 

N A 
24.200 

N A 
N A 
N A 

7,380 
3 16.000 

l ~ o t a l  Cvanide - 9012A (malKa) 1 

l~ercent Molsture (wt%) I 

N A 
6 

N A 
N A 
0.6 
-- 

N A 
26 
N A 
16 

20000 
3 1 
N A 
460 

N A 
N A 
N A 
N A 
120 

Key at the end of Table. 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 

pppp - -  - -- 

Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Maneanese 

Potassium 
Sodium 
Tliallium 
Vanadium 
Zinc 

~ .~ - ~ 

7 ,  I 

N A I N A (percent Moisture I 21.3 

1070 J 
122 

0.48 U 
22.3 

82.1 1 

17 I 18.4 I 17.7 I 16 I 13.8 10.4 

5420 1 4670 
7.0 3.5 

I 

4580 
2.5 
16.9 

0.12 U 
0.12 u 
19600 

5.1 
3.7 
10.6 

10500 
3.5 

5940 J 
260 

- -- , 

33.3 
0.19 J 
0.12 U 
22300 
25.5 
4.5 
35.7 

14600 
92.6 

3U40 J 
284 

1110 J 
91.5 J 
0.44 U 

9.7 
21.0 .I 

21.1 
0.1 1 U 
0.11 U 
1 8000 

5.2 
3.9 
12.3 

11100 
3.7 

5950 J 
327 

4380 
2.6 - 

15.1 
0.11 U 
0.11 U 
17400 

4.8 
3.4 
11.1 

10000 
3.1 

5220 J 
247 

1070 J 
96.5 J 
0.47 U 

9.8 
19.9 .I 

4240 
8.11 - 
10.5 

0.10 U 
0.10 U 
12900 J 

4.5 
3.2 
8.7 

9730 
3.1 

4250 J 
178 

1020 J 
86.6 J 
0.45 U 

9.2 
19.1 .I 

6510 
2.4 
20.5 

0.19 J 
0.1 1 U 

P--- 

24000 J 
6.7 
4.7 
19.1 

15100 
4.2 

8190 J 
726 

947 J 
77.8 J 
0.41 U 

8.2 
21.0 .I 

1250 J 
116 

0.45 U 
11.5 

29.4 J 

-- 

794 J 
88.1 J 
0.41 U 

7.8 
15.5 1 
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Table 3-4b 
Summary of Positive Hits and Screening for Three Mile Creek Channel and Landfill 5 Tributary Natlve Soil Samples 
Three Mile Creek 2001 Sampling, Former Grlffiss Air Force Base, Rome, New York 

Key at the end of Table. 

M:U)1002-UK04_02~02_00~RO925 
lY4a-34b-35 rcv.alr - 34b TMC 2001 Creek Nslive Soil - 7/5/2002 
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Table 3-4b 
Summary of Posltive Hits and Screening for Three Mile Creek Channel and Landfill 5 Trlbutary Native Soil Samples 
Three Mile Creek 2001 Sampling, Former Grlfflss Air Force Base, Rome, New York 

Key at Ihe end of Table. 



Table 3-4b 
Summary of Positive Hits and Screening for Three Mlle Creek Channel and Landfill5 Tributary Native Soil Samples 
Three Mlle Creek 2001 Sampling, Former Grffflss Air Force Base, Rome, New York 

Key at the end olTable. 
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Table 3-4b 
Summary of Positive Hits and Screening for Three Mlle Creek Channel and Landfill 5 Tributary Native Soil Samples 
Three Mile Creek 2001 Sampling, Former Grlffiss Air Force Base, Rome, New York 

Key at the end of Table. 



Table 3-4b 
Summary of Positive Hits and Screening for Three Mile Creek Channel and Landfill 5 Tributary Native Soil Samples 
Three Mile Creek 2001 Sampling, Former Grifflss Air Force Base, Rome, New York 

~TAL Metals - 6010B/7470AnlA (mglKg) 

N A 
21,000 

N A 
N A 
N A 

7,380 
3 16,000 

Key a1 Ihe end of Table. 

Hexavalent Chromlum - 71 96A (mglKg) 
5,170 I N A l~exavalent Chromium 1 4.7 U 1 4.4 U 1 4.8 U 1 4.9 U 

Total Cyanide - 9012A (mglKg) 
21.100 I N A lcyanide 1 0.595U 1 0.558U 1 0.616U 1 0.616U 

TRPH - 418.1M (mglKg) 
N A I N A I.I'KPH I 4 8 1 U  1 4 5 5 U  1 160J 1 4 9 3 U  

Percent Moisture ( ~ 1 % )  

02:001Mn..UK04~02~02~0000BW2S 
l34sd4b_35 rcv.xls - 3-4b TMC 2001 Creek Nalivc Soil - 1/5/2002 

0.15 
I6 

N A 
N A 
N A 
N A 
120 

N A 

Mercury 
Nickel 
Potassium 
Sodium 
Tl~allium 
Vanadium 

,Zinc 

N A l~ercent Moisture I 16.8 12.1 I 21.9 I 18.8 

0.019 UJ 
6.9 
490 .I 
26.7 J 
0.24 U 
7.7 
21.8 

0.018 UJ 
7.1 
608 J 
33.1 U 
0.46 U 
7.5 
22.7 

0.0640 UJ 
7.40 
529 
128 U 
5.12 U 
9.80 

I 29.0 

0.019 UJ 
5.2 
367 J 
27.1 U 
0.37 U 
5.2 
16.1 



Tabie 3-4b 
Summary of Positive Hits and Screening for Three Mile Creek Channel and Landfill 5 Tributary Native Soil Samples 
Three Miie Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

All positive results are bold. Results that exceed the most slringent ecological screening criteria (as selected in Table 3-lh) 
are shaded. Results exceeding the site human health risk levels are boxed. 
An average value of 0.5% TOC was uscd in h e  calculation of the criteria, whcre necessary. 

' Total Hexachlorocycloliexanes 

Total phenols, unchlorinated. 

Key: 
J = Estimated value. 

mgIKg = Micrograms per kilogram. 
N = Idenlilication lentalive. 

NA = Criteria not applicable or not available. 
ND = No dioxins and furans were detected in this sample. 

nglKg = Nanograms per kilogram. 
NS = Not sampled. 

PCB = Polychlorinated biphenyls. 
TAL = Target Analyte Lisl. 
TCL = Target Compound List. 
TOC = Total organic carbon. 

TRPH = Total recoverable petroleum hydrocarbons. 
SVOC = Semivolatile organic compound. 

VOC = Volatile organic compound. 

U = Not detected at the reported value. 

pglKg = Micrograms per kilogram. 



Table 3-5 
Summary of Posltlve Hlts and Screenlng for the Landflll6 Wetland Sediment Samples 
Three Mile Creek 2001 Sampling, Former GrlHlss Alr Force Base, Rome, New York 

Key at tlu: end of Table 



Table 3-5 
Summary of Positive Hits and Screenlng for the Landfill 6 Wetland Sediment Samples 
Three Mlle Creek 2001 Sampilng, Former Grlfliss Air Force Base, Rome, New York 

Notes: All positive results are typed i t t  bold. Resulls Ulal exceed Ule most stri~lge~ll ecological x r e e ~ t i ~ ~ g  criteria (as selected in Tables 3-2 aud 3-3) are shaded. Rcsulls exceeding lllc site IIUIIUJI health risk levels are 
boxed. 

AII avenge value of 12% TOC was used ill lhe calculatio~~ of lhe crileria. where ~~ccessuy. 

Key: J = 
n~p/Kg = 

N = 

NA = 
PCB = 

TAI. = 

TCL = 

Esli~naled value. 

~ i c r o ~ n l d  per kilogram. 

ldentificatio~t lentalive. 

Criteria 1\01 applicable or 1101 available 

Polycl~lori~~aled biplle~tyls. 

Target Analyle Lisr. 

Targcl COIII~OUII~ Lisl. 

TOC = 

I'RPII = 

SVOC = 
VOC = 

[I = 

rg/Kl? = 

Total organic carbon. 

Total recoverable petroleu~n I~ydrocarbo~~s. 

Selnivolatile organic compound. 

Volatile orgallie co~ l~pou~~d.  

Nol deteclcd a1 the reported value. 

Micrognllu per ki lognn~. 

Kev at the end of Table. 



Table 3-6 
Summary of Posltlve Hits and Screening for the Off-Base TMC Pond Sediment Samples 
Three Mlle Creek 2001 Sampling, Former Grlffiss Air Force Base, Rome, New York 

Total Organic Carboll by Method Lloyd Kalm (tngfl<g) 
NA I NA l ~ o l a l  O r e a n i c  C a r b o n  I 13400 I 33500.1 I 12660 I 60860 I 1114116 I 6~20n I u - -.. ..-.. I - -  - - -  I ----- 

P C B s  by Method 8082 @gn<g) 
6,290 I 5 l ~ r o c l o r  1 2 6 0  1 - 2t* - 1- f8.4 145 1 1700 1 142 1 618 ----- . -.---4-- 

Metals hv Method 6010B (melKe) 
473 I 0.6 l C a d m i u m  ----_----------__.-I 1.9 J 1s 8.1 J 1 i1.9 J 
N A 31 l ~ e a d  30.4 6.44 1- 172 _ -  - _ 1 170 - 

Percent Moisture (wt%) 

Tlw ttwst str i~tge~it criteria were used. For A m l o r  1260, l l ~  011tario Standards 
lowest effect level (Ju~te 1994) as show11 i u  Tables 3 - l a  a t~d  3-1 b was used. For the 

Notes 

A l l  positive results are bold. Results that exceed I lw Illost stri~tgest ecological 
scree~tittg criteria are shaded. Results erceedi~tg the site l~uttlatt l tca l l l~  risk levels :we 
bored. 

AII avemge value o f  5.594 TCC was used ill the calc~tlatiot~ o f  tlw critcrin, wltere 
necessary. 

Key: 

J = 

111glKg = 

N A  = 

PCB = 

T A L  = 

T C L  = 

u = 

r g l K g  = 

Estiniared value. 

Mierognnu per k i t ogm~ t~ .  

Criteria not available. 

Polycl~lori~tated biphenyls. 

Target Attalyte Lisl. 

Target Con~pou~td List. 

Not detected at l l ~ e  reported value. 

Microgmrrr per kilogntn. 



Table 3-6 
Summary of Positive Hlts and Screening for the Off-Base TMC Pond Sedlment Samples 
Three Mile Creek 2001 Sampling, Former Grlfflss Alr Force Base, Rome, New York 

G l s  by Mctltod 60108 ("@Kg) 

I 
- * - - - - - -- - - - -- 

1 
- 

473 0.6 l~admium 85.7 765 a i d  4.8 J 0.92 u 265 1.1 u 
N A 31 l~cad 5.69 I 4.76 I I75 I 82.2 1 15.7 1.70 I 15.9 

Total Organic Carbon by Mcthod Lloyd Kahn (mglKg) 
NA I NA l~otal Organic Carbon I 28000 J [ 8340 J 1 133000 I 75100 J 

T l u  most stril~gcnl etiteria were used. For Aroclor 1260, the Oulario Standards 
lowest effect level (June 1994) as show~t ill Tables 3- la and 3- lb wac used. For l l ~ e  

6990 I 43200 I 25100 

N A ]percent Moisture 

All posilive rcsulls are bold. Resulls Illat exceed 11% ltmsl slril~gent ecological 
screeni~~g eliteria are slladed. Results exceeding the site hulnai l~ea l l l~  risk levels are 
boxed. 

PCBs by Method 8082 WglKg) ---- -. - - --.----. . - - - -- - - 
I 

- --  
I 

- 
6.290 5 l~roclor 1260 14.M 1 1320 489 403 127 149 . 1 """" ,  12.05--- 

50.6 1 49.3 1 60.2 1 61.0 1 27.4 I 34.7 I 27.5 

AII average value of 5.5916 TOC was used ill l l ~ e  calculalio~~ of the criteria, wlten 
necessary. 

Key: 
J = Eslilnaled value. 

nig/Kg = Microgral~~s per ki logn~n. 

NA = Crilcria 1101 available. 

PCR = Polycl~lori~~ated bipllenyls 

TAL = Target Analylc Lisl. 

TCL = Target C o ~ ~ l p o u ~ ~ d  Lisl. 

U = Not deleeted at llu reponed value. 

.om.mnmzs 
Find "1s. TMC Pond Smplrs - llSllm2 



Table 3-6 
Summary of Positive Hlts and Screening for the Off-Base TMC Pond Sediment Samples 
Three Mlle Creek 2001 Sampllng, Former Grlfflss Alr Force Base, Rome, New York 

~ o t a l G G n l c  Carbon by Method Lloyd Kalw (n~g/Kg) 
N A NA I~o la l  Organic Carbon I 13100 63200 I 124000 I 14800 

PCBs by Method 8082 (IcglKg) 
6.290 I 5 l~roclor 1260 - .- 25.3 U 1 . -  1 1 549 --...-- -- - F'. - 

Metals by Method 6010B (mglKg) 
473 I 0.6 l~admium I 0.082 U I 

I 
2.4 

NA 31 l ~ e a d  2.6 51L?- .. , 

' The nwst slri11ge111 criteria were used. For Aroclor IZM. the 011l.ario Sta~ldards 
lowest effect level (JUII~ 1994) as sl~own in Tables 3- 1 a and 3-1 b was used. For llw 

Notes 

1\11 positive results are bold. Results that exceed the lllast stringent ecological 
screeni~~g criteria am shaded. Results exceeding llw site 11u11ian 11ealU1 risk levels are 
boxed. 

An averagc valuc of 5.59% TOC was used in the calculntio~~ 01111~ crilcria. wl~crc 
necessary. 

Key: 

I = 

111glKg = 

NA = 

PCB = 

TAL = 

TCL = 

u = 

P m 3  = 

tislil~lated vatlle. 

Microgra~~u per kilogram. 

Criteria not available. 

Polychlori~~ated biphenyls. 

Target A~~alyte Lisl. 

Target COIII~OUII~ List. 

No1 detected at the rcported value 

M i c r o g n ~ ~ u  yer kilogralll. 



Table 3-6 
Summary of Posltlve Hlts and Screening for the Off-Base TMC Pond Sediment Samples 
Three Mile Creek 2001 Sampling, Former Grlfflss Air Force Base, Rome, New York 

PCBs by Method 8082 WglKg) 

I 
- --- - - - 

6,290 5 l~roclor 1260 8t4 379 437 1370 
Mehls by Method 6010B (mglKg) 

I 
-7 -- * W " *  *% -- -"--" - --------. 

473 0.6 l~admium 147 3.7 $3 11.0 - 
NA 31 l ~ e a d  I 7.86 I tSS 1 155 1 133 

Percent Moisture (wt%) 

Total Organic Carbon by Melhod Lloyd Kahn (mglKg) 

I NA I N A ]Percent Moisture I 53.8 48.7 46.3 I 42.5 I 

NA 

' The most stringent criteria were used. For Aroclor 1260, tbe Ontario Standards 
lowest effect level (June 1994) as sllowll in  Tables 3- la a ~ ~ d  3- lb w&s used. For tllc 

N o l a  

Al l  positive results are bold. Resulls Illat exceed tllc most stringen1 ecological 
screening criteria arc sl~aded. Resulls exceeding the site 11unie1 l1ealU1 risk levels arc 
boxed. 

An average value of 5.594 TOC was used in the calculatio~~ of the criteria, where 

N A l ~ o t a l  Organic Carbon 

ttecessary. 

Key: 

J = 

@Kg = 

NA = 

PC0 = 

TAl, = 

TCI. = 
U = 

1rg1Kg = 

51000 I 56800 I 56300 I 64500 

Estit~laled value. 

Microgra~ns per kilogram. 

Criteria 1101 available. 

I'olycl~lorinated bipl~enyls. 

Target Analyle Lisl. 

Target COIII~OUII~ Lisl. 

Not detected at Ule reponed value. 

Microgra~ns per kilogra~n. 
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Aroclor 1260 (ppb) 

0 ND 
ND - 1 (Below the screening level for both sediment and native soil samples) . 1-100 
100-500 
500 - 1000 
1000-5000 
5000-10000 
10000-50000 
>50000 

Depths Not to Scale 

Figure 3-2 Aroclor 1260 Concentration Vertical Profile 
Former Grifks AFB 



Total Pesticides (ppb) 

0 ND 

N D - 1  

1 -20  

rn 20-34 

34-100 

100-205 

205 - 900 

+ > 900 
Depths Not to Scale 

Flgure 3 3  Total Pestldde Concentration Vertlcal Profile 
Former Grlffiss AFB 



4,4 - DDD (ppb) 

0 ND 

ND - 2 (Below the screening level for both sediment and native soil samples) 

2-10 

20-1 00 

100-200 

> 200 Depths Not to Scale 

Figure 34a 4,4 - DDD Concentration Vertlcal Profile 
Former Grlmss AFB 



4,4 - DDT (ppb) 

0 ND 

ND - 1 (Below the screening level for both sediment and native soil samples) 

@ 1 - 5  

5 - 1 0  

10- 30 

30-100 

100 - 500 

> 500 
Depths Not to Scale 

Flgure 39b 4,4 - DDT Concentration Vertlcal Profile 
Fonner Grtfflss AFB 



Total Chlordane Isomer (ppb) 

0 ND 
ND - 0.12 (Below the stmenlrrg fwd for native soil samples) 

0.12 - 0.314 (-the aiment samples) 

0.314 - 3 

3 - 1 2  

12-30 

30-65 

>65 
Depths Not to Scale 

Figure 3-3~ Total Chlordane Isomer Concenbatlon Vertical Proflle 
Former Grtffiss AFB 



C h a d  

b' ' 
Heptachlor and Heptachlor Epoxide (ppb) 

0 ND 
ND - 0.6 (Below the screening level for native soil samples) 

0.6 - 1 .572 (Below the screening level for sediment samples) 

@ 1.572-5 

5 - 1 5  

15- 100 

> 100 
- 

Depths Not to Scale 

Flgure 39d Heptachlor and Heptachlor Epoxlde Concentration Vertical Profile 
Former G M s s  AFB 



Total 2,3,7,8 TCDD equivalent (ng/Kg) 

0 ND 

a ND - 1 (Below the screening level for both sediment and native soil samples) 

1 - 7  

7 -15  

15-22 

22-40 

>40 
Depths Not to Scale 

Figure 3 4  Total Dioxin Concentration Vertical Profile 
Former Griffiss AFB 



North 
Channel 

LF5 
Tributary 

1,2-Dichlorobenzene (ppb) 

0 ND 

Q ND - 240 (Below the screening level for native soil samples) 

240 - 628.8 (Below the screening level for sediment samples) 

628.8 - 1000 

1000-1500 

> 1500 Depths Not to Scale 

- 

Flgure 3- 1,P-Dlchlorobenzene Concentration Vertlcal Profile 
Former Grtfflss AFB I3 Ir?iernetlonal Speaallsts n the Envuonmerd 



1 +Dichlorobenzene (ppb) 

0 ND 
ND - 240 (Below the screening level for native soil samples) 

240 - 628.8 (Below the screening level for sediment samples) 

& 628.8 - 1500 

1500 - 4000 

>moo Depths Not to Scale 

Flgure 36b 1,4-Dkhlorobenzene Concentration Vertlcal Profile 
Former G M s s  AFB 



Benzene (ppb) 

0 ND 

ND - 100 (Below the screening level for native soil samples) 

100 - 500 (Below the screening level for sediment samples) 

500 - 1467.2 

> 1467.2 

Depths Not to Scale 

. . ,.,, 0 :,. .< , ' ...; ,>; ' . ' ( . ,  " "  

Figure 3& h-ne ConcentratJon \)&l&h k r d i i  
Former G M s s  AFB 



Chlorobenzene (ppb) 

0 ND 

I ND - 70 (Below the screening level for native soil samples) 

I 70 , 183.4 (Bdow the screening level for sediment samples) 

Depths Not to Scale 



- 
Total PAHs (ppb) 

Depths Not to Scale 

Figure 3-6 Total PAH Concentration Vertical Profile 
Former Griffiss AFB 



Benz(a)anth racene (ppb) 

0 ND 

ND - 230 (Below the scr 

230 - 1000 

1000-2100 

2100-7500 

7500 - 40000 

>40000 
- 

eening level for both sediment and native soil samples) 

Depths Not to Scale 

Figure 34a Benz(a)anthracene Concentration Vertical Profile 
Former GrffFiss AFB 



"North 
Channel 

b k 

TRPH ( P P ~ )  

0 ND 
ND - 100 (Below the screening level for both sediment and native soil samples) 

100-500 

500 - 1000 . 1000 - 5000 

5000 - 15000 
Depths Not to Scale 

Flgure 3-7 TRPH Concentration Vertical Proflle 
Former GrlfAss AFB 



North 
Channel 

Arsenic (ppm) 

0 ND 

ND- 6 (Below the screening level for sediment and native soil samples) 

6-10 

1-20 

>20 Depths Not to Scale 

Figure 3-8 Arsenic Concentration Vertical Profile 
F-er GrifFiss AFB 



North - LF5 

Channel Tributary 

Cadmium (ppm) 

0 ND 
ND - 0.6 (Below the screening level for sediment and native soil samples) 

0.6-4 

4 - 1 0  

a > I 0  Depths Not to Scale 

Figure 3-9 Cadmium Concentration Vertical Profile 
~ckner  Griffiss AFB 



0 ND 

I ND - 16 (Below the screening level for sediment and native soil samples) 

Depths Not to Scale 

Figure 3-1 0 Copper Concentration Vertical Profile 
Former Griffms AFB 



North 
Channel 

LF5 
Tributary 

Lead ( P P ~ )  
0 ND 

ND - 31 (Below the screening level for sediment and native soil samples) 

31 - 50 

50 - 80 

80-120 . 120 -200 

Depths Not to Scale 

Figure 3-1 1 Lead Concentration Vertical Profile 
Former Griffiss AFB 



ND 
ND- 1 

1-100 
100-500 
500 - 1000 
1000 - 5000 
5000 - 10000 
10000 - 50000 
> 50000 

Fiaure 3-12 
~r;bclor 1260 Concentration Vertical Profile 
Off-Base Pond 
Former Griffiss Air Force Base 



Figure 3-1 3 
Cadmium Concentration Vertical Profile e c o l o ~  and envf%nrnmt h e .  
Off-Base Pond t W W a s p s a s r M j n t k  Enb4mnm-a 



Figure 3-14 
Lead Concentration Vertical Profile 
Off-Base Pond 
Former Griffiss Air Force Base 

ecology aud environment, tnc. 
I~Spacrmlntb€nvtorrna 



4 Three Mile Creek Habitat Quality 

In the previous section, areas of sediment and surface water were identified that 

exceed screening values. However, such exceedences do not necessarily warrant reme- 

dial action, especially considering that such remedial action would directly adversely im- 

pact the habitat they are meant to protect. The health of the environment in Three Mile 

Creek and the quality of its habitat were stuhed in both the RI and in a separate post-FS 

reviews. The environmental evaluation performed for this AOC during the RI evaluated 

the potential for adverse impacts to ecological receptors potentially exposed to contarni- 

nants present at the Three Mile Creek AOC. Based on this assessment, potential for ad- 

verse effects was considered insignificant for the northern water snake, short-tailed shrew 

(except in the drainage ditch adjacent to Landfill 5), raccoon, and American woodcock. 

However, comparisons of composite whole-body fish tissue analytical results to 

NYSDEC ecological guidelines indicated that a high potential exists for adverse effects 

due to exposure to PCBs, DDT, aldrirddieldrin, and mercury (Law 1996). 

Also as part of the RI, an aquatic assessment was performed at Three Mile Creek 

in order to evaluate creek habitat, in situ water quality, benthic and drift macroinverte- 

brate communities, and fish populations. Whole-body fish tissue samples were collected 

and analyzed during this assessment. Sediment was also collected for toxicity testing. 

Benthic macroinvertebrate populations were classified as "slightly impaired" at two 

downstream locations (TMCBE-2 and TMCBE-4) (see Figure 2-3a), exhibiting a lower 

quality of habitat than the reference location. Although no diseases were observed, fish 

communities were also found to be in "poor" condition. With the exception of a single 

sample (from location TMCBE-2) which indicated moderate toxicity, the sediment toxic- 



ity test results did not indicate the presence of chemicals in sediments at concentrations 

toxic to aquatic life. Analyses of composite whole-body fish tissue indicated a spatial 

trend in PCB distribution, with Aroclor 1260 concentrations in tissues from samples col- 

lected at location TMCFS-1 approximately three times greater than those found from the 

other three downstream locations. Fish tissue data collected by NYSDEC in 1997 con- 

firms the presence of PCBs in Three Mile Creek fish. Concentrations of three of six de- 

tected metals were greatest in the lower reaches of the creek. This investigation showed 

that some impacts on the environment have resulted from the contamination at Three 

Mile Creek, but that the impacts varied with location. Not only do the observed impacts 

vary with location, but the quality of habitat at Three Mile Creek varies with location 

along the creek. To better describe the quality of the habitat in these areas, the Air Force 

Base Conversion Agency (AFBCA), USACE, NYSDEC, EPA, and the USFWS agreed to 

jointly visually inspect and review the habitat quality of each section of Three Mile 

Creek. The habitat quality of the creek is a critical factor in determining whether intru- 

sive measures of remedial action (i.e., sediment excavation) would be appropriate for the 

areas where sediment sampling results exceeded screening criteria. 

The habitat review was conducted on July 15, 1999, and was documented in trip 

reports by E & E and the USFWS (E & E 1999a). The habitat review walk focused 

largely on the off-site segment of the creek, extending from the base boundary to the 

NYSBC. A brief walkover of Three Mile Creek was also conducted on-site. 

In late 2001, as part of a basewide wetlands mitigation program, E & E reviewed 

all historical documents regarding work performed on or around Three Mile Creek, with 

emphasis on wetland delineations and the presence or absence of contamination (E & E 

2001). Following the historical data review, E & E certified wetland specialists field- 

verified the historical wetland delineations. Recommendations discussed in Section 5 

regarding this report incorporate plans for wetland mitigation along Three Mile Creek. 

4.1 On-Base Portions of Three Mile Creek 
The on-base portion of the stream is characterized as a channelized, straight, 

sluggish stream with primarily sandy and cobbly substrate. Considerable amounts of 

mucky, fine sediment have accumulated in deeper pools and behind obstructions and 

debris (beaver) dams. The onsite portion of the stream extends for about 5,000 feet from 



its origin at the outfall of two large (60- and 72-inch diameter) storm drains just off the 

substation at Ellsworth Road to the base boundary. The highest levels of contamination 

have been found in sediment taken near the headwaters of the stream channel and the 

Landfill 5 ( L F 5 )  tributary feeding into the channel along the first 1,000 to 1,500 feet of 

Three Mile Creek. The stream originates in a developed area of poor surrounding habitat 

quality, but enters an extensive forestedlwetland area within 500 feet or so downstream of 

the point of origin. Within the forestlwetland, extending to the base boundary, 

surrounding habitat quality is high. The forestlwetland consists of a diversity of 

secondary growth and mature trees, supporting abundant wildlife including wild turkey, 

deer, raccoon, songbirds, ducks, and herons. 

About 1,500 feet downstream from the origin of Three Mile Creek, the stream en- 

ters a wide, emergent wetland at a point where several large steam pipes cross the stream 

immediately downstream of LF5. Until recently, a beaver dam was located just down- 

stream from the pipeline crossing. The formerly flooded area has many standing and 

fallen dead trees. Numerous frogs, minnows, and dragonflies were observed at this loca- 

tion. Stream data collection station TMC-5 (see Figure 5-1) was located within this wet- 

land area. 

Downstream of this wetland, the sediments are relatively thin (1 to 2 feet thick); 

however, a large amount of sediment accumulation was observed just upstream of the dirt 

road at the base boundary. The stream is also bordered on both sides by a berm of dredge 

spoils several feet high in this area, extending to the base boundary. The area around the 

creek supports a number of large eastern cottonwood trees. USFWS personnel observed 

that the disturbance of this area during remedial activities would not be of great concern, 

since it has already been disturbed by the dredging activities and the vegetation consists 

of typical upland plant species. USFWS also suggested the possibility of improving the 

habitat by removing the berm to provide an opportunity for the stream to spread. This 

was also subsequently recommended by E & E during the recent wetland mitigation pro- 

gram (E & E 2001). 

Habitat survey station TMC-4 (see Figure 2-1) was located several hundred feet 

upstream from the base boundary in the forested stream segment, just upstream from the 

extensive area of fine sediment accumulation. 



4.2 Off-Base Portions of Three Mile Creek 
For discussion purposes, the off-base portion of Three Mile Creek is divided into 

two stream segments, each approximately 2000 feet in length. The first segment extends 

from the base boundary to an access road for a sanitation facility transfer facility; and the 

second segment extends from that access road to NYSBC (see Figure 2-5). 

4.2.1 Base Boundary to the Sanitation Facility Transfer Station Access 
Road 

Three Mile Creek was accessed near the southern base boundary at the culvert 

where it is crossed by a dirt road. The creek was inspected downstream approximately 

2,000 feet to the sanitation facility transfer station access road. Water quality and aquatic 

habitat conditions were evaluated at two stations in this stream segment (TMC-1 and 

TMC-2) (see Figure 5-2). Water quality parameters (pH, dissolved oxygen, conductivity, 

temperature, turbidity) were measured using a Horiba U10 water quality meter. The 

measurements are summarized in Table 4-1. 

This portion of the stream is characterized as a small, sandy-bottomed, meander- 

ing stream, with mostly sluggish flow. In the shallower, faster-moving portions of the 

stream (riffles and runs), the creek bottom consisted almost entirely of sand, with a few 

cobbles and larger rocks. Mucky sediment fines were found up to a foot or two deep in 

depositional pools and bends, and behind debris dams. Overall, there is little available 

substrate for benthic macroinvertebrates, and only a few small minnows and frogs were 

observed in the stream. 

The surrounding land use is early successional field or maintained fields for about 

the first 1,000 feet downstream from the site boundary, with some small fringing emer- 

gent wetlands. Early successional field vegetation is primarily forbs found in reverting 

agricultural areas, including goldenrods, asters, milkweeds, and similar species. Down- 

stream, the creek flows through a recently-mowed field a.nd passes through a second cul- 

vert beneath a farm road. This area is apparently used for hay production. At the edge of 

the pastureland, another 500 or so feet downstream, Thre:e Mile Creek enters a wide wet- 

land area, with dense riparian vegetation consisting of small trees and shrubs, extending 

for another 1,000 feet downstream. There was evidence that portions of this area had 



been flooded by past beaver activity and an apparently abandoned beaver lodge was pre- 

sent near the creek. 

No waterfowl (ducks or herons) were observed in this stream segment, but there 

were numerous tracks and signs of wildlife including raccoon, beaver, deer, and song- 

birds. The early successional field and mowed field provide limited habitat value for 

wildlife; however, the shrublforested wetlands and former beaver area appear to provide 

relatively high-quality habitat that is largely undisturbed by human activity. There was no 

obvious evidence of gross contamination noted in the stream surface water or sediment, 

through color, texture, or odor. 

4.2.2 Sanitation Facility Transfer Station Access Road to NYSBC 

The remaining 2,000 feet of the downstream portion of Three Mile Creek consists 

of several small, distinct segments of varied habitat. Between the transfer station access 

road and New York State (NYS) Route 365, the stream is bordered by small trees and 

shrubs, similar to, but less open than, the forested wetland located just upstream. 

Downstream of NYS Route 365, Three Mile Creek enters a short stretch (about 

100 feet) of shallow, fast-flowing high-quality stream habitat. The substrate consists of 

large rocks, cobbles, and gravel, supporting an abundance of benthic invertebrates includ- 

ing caddisflies, arnphipods, and crayfish. The streamside vegetation consists of trees and 

shrubs. Many minnows and small fish were observed in this area. 

The stream then meanders through a short segment of open field and empties into 

a small pond just upstream from NYS Route 49. The pond appeared to be stagnant, with 

abundant algae, and ringed by cattails. 

An aquatic habitat survey was conducted and water quality field parameters were 

measured at a third station, TMC-3 (see Figure 5-2), located in the open field just up- 

stream from the pond. At this location, the substrate was dominated by cobble and 

gravel; numerous minnows and small fish were observed. 

4.3 Summary of Habitat Quality for Three Mile Creek 
Overall, water quality in Three Mile Creek is adequate to support aquatic life, as 

summarized by the field parameters shown in Table 4-1. Dissolved oxygen ranged from 

8.2 to 9.5 milligrams per liter ( m a )  and was probably near saturation. The relatively 



alkaline pH of 7.1 to 7.4 is well within the recommended range of 6.5 to 9 for surface 

water bodies (EPA 1999). The conductivity of Three Mile Creek ranged from 770 to 980 

microsiemens per centimeter (pSlcm), which is a normall level for freshwater. The 

stream water was relatively clear, as indicated by the low turbidity readings (i.e., less than 

10 NTUs). With the exception of a slight decrease in conductivity, there was no readily 

apparent change in water quality from near the stream o~igin (TMC-5) (see Figure 2-1) to 

the last survey point just upstream from NYS Route 49 (TMC-3) (see Figure 5-2). 

In terms of features of the aquatic habitat such as substrate conditions, flow, chan- 

nel alteration, and deposition, the aquatic habitat is of relatively low quality in many sec- 

tions on-site. The aquatic habitat has greater quality off-base, primarily due to the pres- 

ence'of a natural channel and increasing prevalence rockylgravelly substrate downstream 

from the base boundary. However, the quality of the surrounding habitat varies with land 

use and does not necessarily increase off-base. On-site portions of Three Mile Creek in- 

clude wetland and forested habitat that support abundant wildlife. The stream is an im- 

portant resource for wildlife both on-site and off-base as a source of food and drinking 

water. The best route of entry to minimize disturbance of the existing habits will be 

evaluated. All disturbances will be mitigated as part of the Wetland Management Plan. 



Table 4-1 Water Quality Field Parameters at Three Mile Creek 
JUIV 15-1 6.1999 

Key: 

"C = 
DO = 

pskm = 
m g L  = 

N r n s  = 
S.U. = 

Three Mile Creek 

Degrees centigrade. 
Dissolved oxygen. 
Microsiemens per centimeter. 
Milligrams per liter. 
Nephelometric turbidity units. 
Standard units. 

TMC- 1 14.3 1 8.2 1 7.4 1 795 1 10 





5 Description of Alternatives for Three Mile 
Creek Remediation 

Based on the findings of the habitat review walk and the analytical data collected 

during the RI, SI, and other investigations, the following remedial approach is presented 

for various sections of the creek. 

5.1 On-Base Portion of Three Mile Creek 
The on-base portion of Three Mile Creek contains the highest levels of sediment 

contamination, although it also contains some high-quality surrounding habitat. Gener- 

ally, this contamination is greatest along the first 1,000 to 1,500 feet of the main channel 

and the entire north channel and LF5 channel. Approximately 500 feet from the origin, 

the creek enters a forestlwetland, extending to the base boundary, with a surrounding eco- 

system that provides valuable habitat for wildlife, including reptiles, amphibians, mam- 

mals, and birds. However, the hlgh concentrations of VOCs, SVOCs, pesticides, PCBs, 

metals, and &oxins/furans found in sediment throughout this portion of the creek warrant 

excavation of the creek sediments. Once these contaminated sediments are removed, a 

significant portion of the risks to human health and the environment would also be re- 

moved. Therefore, it is recommended that the entire on-base portion of Three Mile Creek 

to be excavated. 

Since the contamination exceeds screening criteria to depths greater than 3.5 feet 

and has entered into the underlying native soils at several locations (see Figure 5-I), six 



These scenarios are based on the following generalizations and assumptions: 

The average on-base creek width is 10 feet (with a range of 3.5 to 16 feet); 4 

The average on-base sediment thickness is 2.4 feet (with a range of 0.5 to >3.5 
feet); 

The total on-base creek length (including the north channel, main channel, and 
LF5 channel) is 5,600 feet, resulting in an estimated volume of 5,000 cubic 
yards of creek sediments; 

The dredge spoils (berms) on either side of the on-base creek banks are 3 feet 
high, 5 feet wide, and 1,500 feet long, resulting in 1,700 cubic yards of mate- 
rial; 

Contaminants including VOCs, SVOCs, PCBs, pesticides, dioxins, and metals 
exceeded screening criteria in sediments at multiple depth intervals in the on- 
base portion of the creek. Most of the contamination was detected in the 
sediments, with a few localized areas of contaminated native soils beneath the 
sediments. The contaminants with widespread distribution above screening 
criteria that are driving the sediment cleanup include PCBs, SVOCs, PAHs, 
and metals. The distribution, including areal and vertical extent, of these 
contaminants (in excess of screening criteria) was very similar with the fol- 
lowing exceptions: 

- At location TMCSD-9-3 arsenic concentrations detected above screening 
criteria at the sampling locations extend to 3.5 feet below creek bottom, 
whereas PCBs and pesticide concentrations above screening criteria ex- 
tend only 1 foot below creek bottom; and 

- Pesticides at TMCSD-10-2 and TMCSD-11 are above screening criteria at 
3.5 feet below creek bottom, but PCBs and PCBs and arsenic, respectively, 
are above screening criteria only to depths of 2 feet below creek bottom. 

Based on this information the following cleanup scenarios are proposed for con- 

sideration: 

w Scenario 1: Excavate to native soils along the entire length of the on-base 
portion of the creek and backfill with clean soils to original grade; 

Scenario 2: Excavate to native soils along the entire length of the on-base 
portion of the creek, excavate localized areas of contaminated native soils, and 
backfill with clean soils to original grade; 

4 



Scenario 3: Excavate to a uniform depth of 2.5 feet below creek bottom and 
backfill with clean soils to original grade; 

Scenario 4: Excavate to a uniform depth of 2.5 feet below creek bottom, ex- 
cavate localized areas of remaining contaminated sedimentsfnative soils, and 
backfill with clean soils to original grade; 

Scenario 5: Same as Scenario 1 (excavate to native soils along the entire 
length of the on-base portion of the creek and backfill with clean soils to 
original grade), except remove only 1 foot of sediment between TMCSD-8 
and TMCSD-10-2 because 2 to 3 feet of clean soil will be placed over the en- 
tire area to raise the original elevation as part of the wetland mitigation pro- 
gram; 

Scenario 6: Same as Scenario 3 (excavate to a uniform depth of 2.5 feet be- 
low creek bottom and backfill with clean soils to original grade), except re- 
move only 1 foot of sediment between TMCSD-8 and TMCSD-10-2 because 
2 to 3 feet of clean soil will be placed over the entire area to raise the original 
elevation as part of the wetland mitigation program. 

A summary of the specifics of each of the scenarios is presented in Table 5-1. 

Costs associated with these scenarios are rough estimates based on the following as- 

sumptions: 

3.5 feet of sediments will be excavated throughout the pond area. 

Sediment processing consists of draining on a temporary staging area. 

10% of the dredged material will be considered hazardous, 90% non- 
hazardous. 

30% swell of in-place material due to dredging. 

The staging area will be temporary cover over unexcavated area for draining 
soil. 

Volumes for dredging scenarios 1 through 6 are based on the specific depths 
and start and end stations in Table 5-1. 

Volumes for dredging the off-base stream and pond areas are based on the 
TMC FS addendum dated 3/2000. 

The haul road will be a 30-foot-wide cleared and grubbed area beside the 
creek. 



9. All work will be completed under one project. 

These costs do not include the five-year annual sampling of the creek and pond. 

The rough estimate to perform this monitoring is $275,794. A summary of estimated 

costs is presented in Appendix F. 

In summary, most of the remaining contamination (if any) will be at least 2.5 feet 

below creek bottom in all scenarios, except for eight locations in scenario 1 (where con- 

taminants will be at 0.5 foot at one location, 1 foot at two locations, 1.5 feet at three loca- 

tions, and 2 feet at two locations); and four locations in scenario 5 (where contaminants 

will be at 1 foot at one location, 1.5 feet at two locations, and 2 feet at two locations). 

Scenarios 2 and 4 result in the removal of all contamination (based on the available sam- 

pling data to date). Scenarios 5 and 6 leave the most contaminants in place, and scenarios 

1 and 3 leave a conservative amount of contaminants in place. 

The removal of the 1,700 cubic yards of dredge spoils along the on-base portion 

of the creek bank (berms) will be performed regardless of which scenario is selected. 

Monitoring of the creek's main channel, north channel, and LF5 channel will be 

continued, including the collection of water quality data (temperature, dissolved oxygen, e 

pH, conductivity, turbidity) and environmental samples (surface water and fish tissue) for 

laboratory analysis. A comprehensive Long-term Monitoring Plan for Three Mile Creek 

is under development and will be provided under separate cover. Surface water samples 

will be collected annually and analyzed for SVOCs, PCBs, cadmium, lead, mercury, sil- 

ver, and zinc. Fish tissue samples will be collected annually and analyzed for PCBs. 

This annual sampling will continue for five years to determine whether the removal ac- 

tion has reduced contamination in the creek, thereby lessening impacts on fish. 

5.2 Off-Base Portions of Three Mile Creek 
5.2.1 Base Boundary to the Downstream Edge of the Pasture 

Concentrations of VOCs, SVOCs, PCBs, metals, and dioxinsJfurans exceed 

screening criteria in this portion of the creek; however, the levels of contamination and 

number of contaminants are generally less than the on-base portion of Three Mile Creek. 

The early successional field and mowed field provide limited habitat value for wildlife. 

This part of the stream is easily accessed and, except for the small pockets of fringing 



emergent wetlands, there would be little incidental damage to the habitat. Because con- 

centrations in this portion are low, wholesale excavation of sediments is not warranted. 

However, because it is possible to remove sediments with only limited damage to habitat, 

it is recommended that contaminant hot spots be excavated. 

Contaminant hot spots are identified not by sample analyses but by substrate 

composition. The sediment contaminants of concern adsorb more significantly to fine 

silty depositional deposits, and much less on sandy substrates characteristic of faster- 

moving sections of the stream. The portion of Three Mile Creek between the base 

boundary and the downstream edge of the pastureland was generally a narrow, sandy 

bottom, meandering stream, with mostly low flow. In the shallower, faster-moving 

portions, the creek bottom consisted almost entirely of sand, with a few cobbles and 

boulders. Fine silty sediments up to 2 feet deep were found in depositional pools and 

bends and behind debris dams (see Figure 5-2). 

A GPS survey was performed to identify and quantify the areas of this reach of 

Three Mile Creek where fine, silty sediments have accumulated. The upstream and 

downstream ends of the silt deposits were surveyed and marked with stakes and flagging 

tape (Figure 5-3). The approximate width and depth of the silt deposits were measured in 

the field using a measuring tape andlor a rod (see Figure 5-4 and Table 5-2). A GPS re- 

ceiver (ProMark-X by Magellan) was used to survey the linear morphology of the creek 

and the upstream and downstream edges of each silt deposit. Upon completion of the 

field investigation the survey data were downloaded for map generation (see Figure 5-2). 

Excavation of the specific silt deposits identified on Figures 5-3 and 5-4 is rec- 

ommended for this portion of Three Mile Creek. Once these areas are excavated, the 

majority of contamination in this portion of the creek will be removed, and the risks to 

human health and the environment will also be reduced while not greatly disturbing the 

surrounding habitat. 

Based on the dimensions of the silt deposits shown on Figure 5-4, the estimated 

total volume of silt deposit excavations in this portion of Three Mile Creek is 80 cubic 

yards. The estimated cost of this removal is provided in Table 5-1. 

Continued monitoring of the creek will include the collection of water quality data 

(temperature, dissolved oxygen, pH, conductivity, and turbidity) and environmental sam- 

ples (surface water and fish tissue) for laboratory analysis. As stated earlier, a compre- 



hensive Long-term Monitoring Plan for Three Mile Creek is under development and will 

be provided under separate cover. Surface water samples will be collected annually and 

analyzed for SVOCs, PCBs, and lead. Fish tissue samples will be collected annually and 

analyzed for PCBs. This annual sampling would continue for five years to determine 

whether the removal action has reduced contamination in the creek, thereby lessening im- 

pacts on fish. 

5.2.2 Downstream Edge of Pasture to Pond 

Downstream of the pasture edge to the pond, contaminant levels were 

considerably lower. Wetland habitat in this section is more extensive, less accessible, and 

more vulnerable to physical damage from remedal activities. For example, the 

maximum level of Aroclor 1260 in sediment was 590 pgkg and the maximum PAH 

concentrations were 11,000 pgkg (the highest PAH sample was an anomalous high 

sample taken immediately adjacent to the Transfer Station Access Road). The nature of 

the surrounding habitat in this portion of Three Mile Creek varied, but was in general of 

high quality. Based on the high quality of habitats, the relative inaccessibility of the 

creek, and the reduced concentrations of contaminants, direct remedial action is not 

recommended for this portion of Three Mile Creek. 

5.2.3 Pond to Confluence with Barge Canal 

In contrast to the areas immediately upstream from it, the pond showed elevated 

levels of PCBs, cadmum, and lead. This is consistent with the pond acting as a deposi- 

tional area. Because of these elevated levels and the accessibility of the pond without 

major habitat disruption, pond sediments are recommended for removal. Based on an 

approximated pond area of 56,400 square feet and an estimated 3.5 feet of contamination 

across the entire pond, approximately 7,300 cubic yards of sediment would be excavated 

from the pond. 

Downstream of the pond (as characterized by sample TMC SD-22), contaminant 

concentrations again decrease. Thus, this segment need not be addressed by the sediment 

removal program. 



Following excavation, surface water and fish tissue would be monitored for the 

same contaminants and same frequency as described for the pasture segment in Section 

5.2.1. 
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6 Description of Selected Remedy 

Final Recommendations 

Based on the alternatives presented in Section 5, Scenario 4 is recommended for 

the cleanup of the on-base portion of TMC. Cleanup of the off-base portion of the creek 

and pond will be performed as described in Section 5. In order to implement Scenario 4, 

certain factors need further consideration. These factors include removal of creek bottom 

sediments and replacement of streambed material with suitable materials to restore the 

physical state of the remediated area. Under Scenario 4, TMC bottom sediments will be 

removed from the channel to a depth of 2.5 feet below the center of the current creek 

bottom and at greater depths in hot spot areas to ensure removal of the highest percentage 

of contaminants (see Figure 2-6). Three areas of additional hot spot removal are located 

in the main channel between the following points: TMCSD-4 and TMCSD-7; TMCSD- 

8-1 and TMCSD-9-1; and TMCSD-10 and TMCSD-11. Additional hot spot removal also 

will be performed along the entire north channel between TMCSD-1 and TMCSD-5 and 

in the LF5 channel between LF5SD-1 and LF5SD-2. The limit of excavation in these hot 

spot areas will be 4 feet below the current creek bottom. Table 5-1 outlines the depths of 

excavations under Scenario 4. Once this removal has been completed, it will be neces- 

sary to restore the conditions that existed in TMC before the removal by backfilling with 

clean material. Restoration of the physical state of the channel with this fill material is 

important for several reasons, which are described below. While the backfilling of bed- 

ding material would minimize exposure to any remaining isolated, low-level contamina- 



tion, the primary function of the backfilling would be to maintain the ecological integrity 

of the creek and adjacent floodplain. 

Functionality of the channel is vitally important for the TMC floodplain. The hy- 

drology and ecology of the creek have already been impacted by dredging activities con- 

ducted to facilitate storm water drainage from GAFB. If bedding materials are not re- 

placed following remediation, the remnant "creek" would be further reduced to just a 

deep drainage channel, offering significantly less habitat functionality. This could result 

in further cutting of the channel, which may alter the creek's characteristics and increase 

flow, which would, in turn, impact downstream areas. 

In addition to restoring the functional state of the channel, it will be necessary to 

restore the habitat that currently exists in the channel and the surrounding floodplain area. 

Without replacing the streambed material, the flooding of the banks that currently support 

adjacent wetland communities will not occur. Increased flow resulting from elimination 

of the flood storage capacity of the adjacent on-site wetlands could result in impacts on 

downstream areas. Within the floodplain itself, reduction of the flooding regime would 

further alter a system that historically contained a larger extent of wetlands. The reduc- 

tion in wetland extent seems to reflect existing impacts. While a conversion from wet- 

land communities to more upland communities would still provide for wildlife habitat, 

the overall community structure would change, eliminating species that currently utilize 

the area and introducing additional species that may not currently use the area. 

Other factors include adherence to wetland rules and guidelines that pertain to the 

surrounding floodplain area. If the excavated channel remains and no fill is added to re- 

store its physical state, natural flooding and overflow into wetland areas in the floodplain 

will not occur. This would lead to an alteration in the hydrologic inputs into surrounding 

wetland areas and may result in a net loss of wetland area. While the remedial action 

falls under a Nationwide Wetland Pennit, the AFBCA has undertaken a basewide wet- 

land management plan with the intent of adhering to the substantive requirements of 

USACE permitting. Therefore, any impact involving a net loss of wetland area would 

require off-site wetland mitigation. 

The backfilling of material would also eliminate any exposure to residual con- 

tamination that may be left in place in former hot spot areas. Under Scenario 4, the hot 

spot areas would be excavated to a depth potentially greater than 3.5 feet below the center 



of the creek bottom to remove the highest levels of contamination. However, it is reason- 

able to assume that some residual contamination may remain in the sediments; without 

backfdling, local wildlife could have direct exposure to this residual contamination. In 

order to minimize any future exposure, a minimum backfill of approximately 2 feet of 

bedding material would be needed. 

The creek channel should be backfilled with materials that would provide quality 

habitat for returning aquatic species and would not be impacted by future erosive flows in 

the stream. These materials would include sand and gravel to restore the bottom substrate 

of the channel and may include a mix of small cobbles and larger rocks to provide stabil- 

ity to the remediated area and habitat for returning aquatic species that were dsplaced 

during the remediation. 

In addition to excavation, source control is also a key factor in the restoration pro- 

cess for TMC and its surrounding habitats. The primary source of contamination to TMC 

was its headwaters. Orignally TMC was a forested headwater drainage with a meander- 

ing channel. After construction of the base, the creek was straightened and deepened to 

accomodate storm water discharges from the central portion of the base (E & E 2002). 

When the base was active, this storm water contained contaminants not only from ve- 

hicular traffic but also chemicals placed in floor drains and sumps from processes con- 

ducted in buildings within the drainage area of the creek. These processes are no longer 

being conducted, and investigations and cleanups are currently ongoing (e.g., the plug- 

ging of various floor drains, decommissioning of various drywells, and the cleanup of the 

paint booth sump at OTH-305 in Building 305). In addition, the creek also receives run- 

off and groundwater from the surrounding watershed, including Landfills 5 and 6, Hard- 

fills 49c and 49d, and the Electrical Power Substation. The impact of reducing or elimi- 

nating the contamination at the other sites within the TMC drainage basin (i.e., the 

planned capping of Landfills 5 and 6; the removal and consolidation of construction and 

demolition debris from Hardtills 49c and 49d; and the removal of PCB-contaminated 

soils in the vicinity of the Electrical Power Substation) that have acted as sources to TMC 

are also adding to the source control measures. 



Details of the Implementation of the Selected Remedy 

The selected remedial approach involves excavation of sediments, which would 

be transported to and disposed of in Lanfill6 (prior to capping) or an off-base treatment, 

storage, and disposal (TSD) facility capable of accepting the excavated material. TCLP 

sediment samples will be collected from selected location within the creek, representing 

high, medium, and low PCB and pesticide concentrations and high metals concentrations. 

These samples will be collected in July 2002 to help predetermine the fate of the exca- 

vated material (i.e., whether it will be disposed of on site or off site). In addition, proper 

disposal characterization sampling also will be performed during the removal actions to 

verify the disposal methods. In the event that contaminated sediments fail toxicity char- 

acteristic leaching procedure (TCLP) tests or exceed 50 mgkg PCBs, treatment to meet 

characteristic waste land disposal restrictions (LDRs) or PCB LDR treatment standards 

would be required prior to disposal. TCLP sediment samples will be collected from se- 

lected locations within the creek representing high, medium, and low PCB and pesticide 

concentrations, and high metals concentrations. These samples will be collected in July 

2002 to help predetermine the fate of the excavated material (i.e., whether it will be dis- 

posed of on site or off site). 

Excavation would require a site preparation program that includes implementation 

of the following tasks: 

Clearing and grubbing of designated areas surrounding the sediment areas to 
be excavated; 

Construction of a decontamination pad for decontaminating excavation 
equipment; and 

Construction of a staging area for dewatering and temporary storage of exca- 
vated sediments. 

Clearing and grubbing of the site would involve clearing designated areas of 

vegetation and shrubs around the creek in order to make the excavation area accessible. 

A decontamination pad would be constructed on site. Liquids generated during 

decontamination would be captured and properly treated or disposed of. 



Excavated material would be stored temporarily on-site in a designated staging 

area constructed of an impermeable liner, surface water controls, a leachate collection 

system, and a cover. 

Excavation would be conducted using conventional earth-moving equipment such 

as backhoes, bulldozers, scrapers, and dump trucks. 

Excavated material would be placed at the on-site staging area for temporary stor- 

age, dew atering, and characterization prior to disposal. Actual dewatering techniques 

would be evaluated during the remedial design phase, but could be as simple as allowing 

excess moisture to drain from the sediment placed in the temporary staging area, or re- 

moving excess water with a filter press. The effluent from the dewatering process would 

be transported off-base for treatment/disposal. All excavated areas would then be back- 

filled with clean soil and properly restored. 

Based on the results of the disposal characterization sampling, the excavated 

sediments would be hauled to Landfill 6 or the nearest TSD facility capable of accepting 

the waste. The primary transport vehicle would be a 20-cubic yard, lined dump trailer 

with a tarpaulin cover. Weight restrictions may require that less volume be transported 

per trip. 

Post-removal monitoring of surface water and fish tissue would be conducted in 

accordance with an approved Long-term Monitoring Plan that is under development and 

will be issued under separate cover. This monitoring would quantify the effectiveness of 

the removal action on water quality and environmental health. 
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Field Adjustments 



2001 Three Mile Creek Sediment Sampling 
Former Oliffiss AFB 

Fad Adjustment Fonn No. 1 
To: Mr. Doughs M. Po- I Mr. Jonathan Grew 

USEPA 1 Region 2 NYSDEC B m  of Eastem Remedial Action 
Federal Facilities Section 50 Wotf Road 
290 Broadway Albany, New York 122337010 
New York, New York 10067 Fax (518) 4574990 
Fax (212) 637-3256 (518) 457-3976 
Office: (21 2 637-4432 

From: Mr. Midwl McDermatt 
AFBCA Date: 
153 Brodcs Road 
Rome, NY 13441 -4105 

Fax (315) 330462 Tie: 1200 
Office: (315) 330-2275 

Need for JMd Adjllstment 

The first attempts at recovering core samples from the creek bottom presented poor recovery. Of Ute 3-foot sleeve -on (which was 
intended to sample depths of 0.5 to 3.5 feet after excawtin9 0.5 feet of sedbnent), only 2 to 25 feet of sediment was reawered. The 
upper 0.5 to one fwt of the sleeve was either found empty or consisted of primarily water and loose sediment maferial. This is 
apparently due to two factors: the upper fwt of sediment is primarily water which may hinder the movement of sdid material into that 
section during driving of the sampler; or from compression of Ute sedimentlsoil during the driving of the sampler into the ground. 

This situation was diswssed among E & Fs field crew (Lea Angdaki and Greg Jones), E & Fs quality assurance ofticer/chemist (Marcia 
Galloway), the USACE representative (Ron Johnsen), the AFBCA representative (Mike Wojnas), the EPA representative (Jennifer 
FLannery of EPA's contractor Gannett-Fleming), and the Fsh and Widlife representative (Charlie Merckel). tt was agreed to collect the 
bottom-most foot of recovered sample and assign it to the 35to-2Sfoot intenral and to collect nex! foot of sediment and assign it to the 
2.5-to-1.5 -foot intenral. In the cases where there was Tie to no recovery in the upper portion of the sleeve, then no 05to-1 .&foot 
intenml sample would be collecied from that location (note, this intenml was only to be collected from about half the planned sample 
locations). If sufficient material is present in the 0.540-1.5-foot section, then E & E will coiled a sample if so designated by the sampIing 
plan. In order to properiy analyze the samples, the sample must contain less than Wk moisture. If the laboratory receives a sample wi!h 
a water layer (thus reducing the sample volume), then they will decant the water and the solids using the following priority: 

PCBs, Metals, Pesticides, SVOCs, Hexavalent chromium, TOC, TPRH, Cyanide, VOCs. 

The above description applies for the situation where all observed core recovery is sediment material (i-e. darker, material, not Gghter- 
color, denser, sandy soil). When there is a visual d i c t i o n  between native sandsoil and sediment material, the following applies: 

If the core sample shows a dear &stinction between native sandkoil and sediment material, then one sample of the native sandlsoil and 
one sample of the sediment directly above it will be collected The precise lengths within the core sample (which would be traceable to 
real elevations in the field) must be recorded for the visually apparent soil and sediment segments. If more than one foot of s e d i i n t  
material is present above native sandsoil, and if the FSP calls for two upper (22 and 23) samples (i.e. corresponding to the 0 5 1  .5 and 
1 5 2 5  intervals) then two sediment sampies shwld be taken m addition to the 25-35 foot native sandsoil sample. If less than one foot 
of sediment ifs observed, then only one sample will be taken of the sediment regardless of the FSP designation. Likewise, if the native 
soil is present at a shallow depth (for example throughout the bottom two foot of the core sleeve) then E & E will not sample more than 
one foot of native soil and will only collect samples above and below the soiVsediment interface. In no case shall E & E mu samples of 
native soil and sed i in t  

This approach was agreed upon by all parties present at the site as l i i  above. 

AFBCA and USACE also agreed that due to the need for slam-bar driving of the corer sample into the sediment (due to unforeseen 
resistance) and subsequent diarlties in removal, a third field person would be used on the project to assist in this operation. 

I I 

Jan Sundq& ECE I m 1  



Sample Depth I (ft below creek bottom) I 
Location ( ~ 1 )  (22) (W) 

MCSD-1 X 

MCSD-7 X X 
(Not in 

Notes 

wo 22 and 23 were recovered. Very poor recovery was 
bbtained due to the gravel present in the creek. ~ x a c t  24 
interval sampled not determined (approximate depth 2.8-to-3& 
fi). There was not enough sample retrieved for dioxin analysis. 
No 22 was recovered and the sample depth intervals were 

B3 represents the 1.4-to-2.7 ft  depth. 
represents the 2.7-to-3.5 ft  depth. 

X phe sample depth intervals were adjusted. 

'between 22 i d  23 (1.5-to-2.4 ft  depth). 
X No 24 recovery, high water content ("soupy") sample was 

ouring out of the sampler bottom during several attempts. 
depth intervals were adjusted. 

represents the 0.5-to- 1.1 ft  depth. 
23 represents the 1.1-to-2.5 ft  depth. 

X Sample was not retrieved during any of the attempts, therefore 
bo sample collected. 

o 22 was recovered and the 23 sample depth interval was 
usted to the 2.2-to-2.5 ft  depth. 

* 
02:W1W2-UK02-0202:001002_UK02_02_00_90-B0925M)M)90-B0925 
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Sample 
Location 

'MCSD-8-2 

'MCSD-9 

Sample Depth I 
below c 
05-15 
Az2L 

X 

X 
(Not in 
plan) 

X 

X 

X 

X 

xk bot 
15-25 
(23) 

X 

X 

X 

X 

X 

X 

X 

Notes 
(24) 

X No 24 recovery, refusal at 2.5 ft after several attempts, 
rherefore, no 24 sample. 
The sample depth intervals were adjusted. 
i2 represents the 0.5-to-0.9 ft depth. 
23 represents the 0.9-to-2.5 ft depth. 

X Stake missing. Installed Stake 85 ft upstream of SD-9-1. This 
ause it offered access to sediment; this 
vered mainly by cobble and gravel. 

this location along with native 
, it was sampled even though it was not in 

to decide if we want to keep this sample. Native 
, however, only recovered 1 ft of sand. 

sand was assumed to be a combinatior 
led as 24. The sample depth 

24 represents the 1.6-to-3.5 ft depth. 
X No 23 recovery. Native sand started at 1.5 ft, however, only 

ecovered 1 ft  of sand. Therefore, the recovered sand was 
ssumed to be a combination of 23 and 24, but sample labeled 

represents the 0.5-to-1 ft depth. 
24 represents the 1-to-3.5 ft depth. 

X Soft, light, whipcream like organic substance, high water 
ontent, in 23 and 24 interval- No 23 or 24 recovery. 

after several attempts. 
Z2 depth interval was adjusted to the 0.5-to-1.1 ft depth. 

X Soft, light, whipcream like organic substance, high water 
ontent, above and below a sand layer. Sampled in 24 interval. 

depth intervals were adjusted. 
represents the 0.5-to-1.1 ft depth. 

@ represents the 1.1 -to-3.5 ft ddpth. 
X b o  22 recovery 

Sample depth Ltervals were adjusted. 
23 represents the 0.5-to-1.85 f t  depth. 
24 represents the 1.85 -to-3.5 ft depth. 

X Moved 73 ft  upstream due to gravel. 
Sample depth intervals were adjusted. 
23 represents the 0.5-to-1.65 ft depth. 

represents the 1.65 -to-3.5 ft depth. 

027331 w2~uK02~02Zw00~BOm 
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Sample Depth 
(ft below creek bottom) 

sample 0-05 05-1.5 15-25 25-35 Notes 
Loation (Z1) (22) (23) (24) 

MCSD-10-1 X X X No 22 recovery. The sample depth intervals were adjusted. 

'MCSD- 10-3 
'MCSD-11 
,F5SD-1 t 

represents the 1.7-to-2.2 ft depth. 
represents the 2.4 -to-3.5 ft depth. 

X X 
1.1-to-2.1 ft depth. 

X X X b o  22 recovery. 
X X ' adjusted to the 1.1-to-2.3 ft depth. 
X sample depth intervals were adjusted. 

represents the 1.4-to-2.4 ft depth. 
represents the 2.4 -to-3.4 ft depth 

X X X 'No distinction between 22 and 23 sediment, and not enough 
(Not in recovery therefore only 2 samples were recovered. The bottom 
Plan) part was different so it was called 24 (2.3 -to-3.3 ft depth), the 

top was called 22 and it covers the 0.5-to-2.3 ft depth. 
F5SD-3 X X X No distinction between 22 and 23 sediment, and not enough 

(Not in recovery therefore only 2 samples were recovered. The bottom 
Plan) part was different so it was called 24 (2.3 -to-3.3 ft depth), the 

top was called 22 and it covers the 0.5-to-2.3 ft depth. 
I 

F6SD-1-1 X 
F6SD-2-1 X 
F6SD-3-1 X 
F6SD-4- 1 X 

Key: 

Sample required. 
Sample collected. 

LF5 = Landfill 5. 
LF6 = Landfill 6. 

RI = Remedial Investigation. 
TMC = Three Mile Creek. 

SD = Sediment sample. 

02rniooz~u~o2~02~00~90.~09~ 
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Sample Location 

TMCSD-23-IL 

?MCSD-24-NS 

sample Depth 
(ft below pond bottom) 

1.5-25 25-3.0 Notes 
(23) (m 
X X The sample depth intervals were adjusted. 

23 represents the 1.4-to-2.2 ft  depth. 
24 represents the 2.240-3.0 ft  depth. 

X X The sample depth intervals were adjusted. 
23 represents the 1.2-to-1.8 ft  depth. 
24 represents the 1.8-to-3.0 ft  depth. 

X X The sample depth intervals were adjusted. 
,Z3 represents the 0.9-to-1.8 ft  depth. 
24 represents the 1.8-to-3.0 ft  depth. 

'MCSD-26-NS X X 
'MCSD-27-MC X X 
'MCSD-28-OL X X 

Key: 

Sample required. 
Sample collected. 

IL = Inlet. 
MC = Mid-channel. 
NS = Near shore. 

TMC = Three Mile Creek. 
SD = Sediment sample. 
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ECOLOGY AND ENVIRONMENT, INC. 
TEST LOCATIONS THREE MILE CREEK, GAFB ROME, NY 

PREPARED BY: LAFAVE WHITE MCGIVERN LS PC 
DATED MAY 24,2001 DATA REVISED 711 9I2OOl 

ORDINATES-NAD 83 FEET 1 VERTICAL NGVD 1929 
I 

-- 
I 

- - ... -. .- 1 2001 IEW . - YORK STATE PLAIN C( , . -. - - - - . . . . -. -. . - 
1 

EASTING I ELEV. - .  1 DESCRIPTFN --. 4 -- -- REMARKS --- 1 DATE PT. NO. 

4001 

NORTHING 

1 1351 84.373 1 445.97 ITMCSD-1 0-1 IELEV. BOlTOM CL STREAM p ~ a ~  
1 pp 135346.71 -- 4 - 1-445.27 -- - IT-MCSD-1 . - - . -- 0-2 I ELEV. BOTTOM CL STREAM -- I 21-May 

1 13551 3.807 444.53 TMCSD-10-3 ELEV. BOrrOM CL STREAM 2 1 -May 

1 135008.166 446.64 TMCSD-10 ELEV. BOrrOM CL STREAM / MOVED TO CL STREAM 21 -May 

ELEV. AT GRADE AT STAKE I NOT WATER EDGE 

ELEV. AT GRADE AT STAKE I NOT WATER EDGE 

ELEV. AT GRADE AT STAKE I NOT WATER EDGE 

ELEV. AT GRADE AT STAKE I NOT WATER EDGE 

ELEV. AT GRADE AT STAKE 1 NOT WATER EDGE 

ELEV. AT GRADE AT STAKE 1 NOT WATER EDGE 

ELEV. AT GRADE AT STAKE I NOT WATER EDGE 

I ELEV. BOrrOM CL STREAM / MOVED TO CL STREAM 

ELEV. AT GRADE AT STAKE I NOT WATER EDGE 

ELEV. AT WATER LINE I AT BANK 

1 1331 91.297 459.41 LF5SD-2 ELEV. AT WATER LINE / AT BANK 23-May 

1 133142.1 73 453.26 LF5SD-3 ELEV. AT GRADE AT STAKE I NOT WATER EDGE 23-May 

1 - 132584.1 56 451.79 TMCSD-5-1 ELEV. BOrrOM CL STREAM 23-May 

1 132698.361 452.55 TMCSD-5-2 ELEV. AT WATER ~ LINE I AT BANK 23-May 

1 134465.741 452.73 LF6SD-1-1 ELEV. AT GRADE I BASE OF STAKE 21 -May 

1 134788.860 452.25 LF6SD-2-1 ELEV. AT GRADE I BASE OF STAKE 2 1 -May 
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ECOLOGY AND ENVIRONMENT, INC. 
TEST LOCATIONS THREE MILE CREEK, GAFB ROME, NY 

PREPARED BY: LAFAVE WHITE MCGIVERN LS PC 
DATED MAY 24,2001 DATA REVISED 7/19/2001 

IEW YORK STATE PLAIN COOROINATES-NAO 83 FEET 1 VERTICAL NGVO 1929 

NORWNG I EASTING - EL€ V. DESCRIPTION -- -- REMARKS 

'OINTS RELOCATED BY REQUEST. PICK CL STREAM OPPOSITE PREVIOUSLY SET STAKE 
-- 

I I 74654.984 -- I 132524.022 453.89 - TMCSD-I ELEV BOTTOM CL STREAM / OPPOSITE SET STAKE 1 8-JuI - 

1 174459.682 1 132508.608 451.84 TMCSD-2 - ELEV - BOTTOM CL STREAM / OPPOSITE SET STAKE 1 8-JuI 

I 174284.497 u32496.696 451.51 TMCSD-3 . ELEV BOTTOM CL STREAM / OPPOSITE SET STAKE 1 8-JuI 

1 1741 06.666 1 132456.400 451.70 TMCSD-5 -- ELEV BOTTOM CL STREAM /OPPOSITE SET STAKE 1 8-JuI 
1 173798.856 I 13281 2.391 _ 450.86 TMCSD-6 ELEV BOTTOM CL STREAM /OPPOSITE SET STAKE 18-JuI 

1173563.671 1133086.679__ 451.60 T-MCSD-7 -- ELEV BOTTOM CL STREAM / OPPOSITE SET STAKE 1 8-JuI 

1 172640.978 1 1341 68.21 8 448.85 TMCSD-9 - . ELEV BOTTOM CL STREAM / OPPOSITE SET STAKE 1 8-Ju~ 
1 174033.881 1 133261,024 456.02 LFSSD-1 ELEV BOTTOM CL STREAM / OPPOSITE SET STAKE 

1 173825.1 72 1 133201.646 -- 454.36 - LF5SD-2 ELEV BOTTOM CL STREAM / OPPOSITE SET STAKE 

11 73606.475 - 1133138.491 452.60 _ LF5SD-3 - ELEV BOTTOM CL STREAM / OPPOSITE SET STAKE 1 8-JuI 

1 173903.486 1 132692.494 451.60 TMCSD-5-2 ELEV BOTTOM CL STREAM / OPPOSITE SET STAKE 

1 1731 1 1.388 11 133621.370 1 450.03 ~TMCSD-8-1 - ~ELEV BOTTOM CL STREAM l OPPOSITE -- SET STAKE ( l 8Ju l  

TMCSD-4 - ELEV. AT GRADE AT STAKE / CL STREAM I 23-May 

- PERDETERMINED COORDINATES I 
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C Complete Analytical Data Summaries 



Table C-1 
Complete Analytical Data Summary for Samples from the Three Mlle Creek Channel and Landflll5 Tributary, 
Three Mile Creek 2001 Samollna. Former Grlfflss Alr Force Base. Rome. New York 





Table C-1 
Complete Analytical Data Summary for Samples from the Three Mlle Creek Channel and Landfill 5 Trlbutary, 
Three Mile Creek 2001 Sampling, Former GrlHlss Alr Force Base, Rome. New York 



Table C-1 
Complete Analytical Data Summary for Samples from the Three Mile Creek Channel and Landfill 5 Tributary, 
Three Mile Creek 2001 Samvllna. Former Grlnlss Air Force Base. Rome. New York 
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Table C-1 
Complete Analytical Data Summary for Samples from the Three Mlle Creek Channel and Landilii5 Tributary, 
Three MIle Creek 2001 Sampllng, Former Griffiss Alr Force Base, Rome, New York 



Table C-1 
Complete Analytlcel Data Summary for Samples from the Three Mlle Creek Channel and Landflll5 Tributary, 
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Table C-1 
Complete Analyllcal Data Summary lo r  Samples from the Three Mlle Creek Channel and Landfill 5 Tributary, 
Three Mlle Creek 2001 Sampllng, Former GriHlss.Air Force Base, Rome, New York 

Total Organic Carbon by Method Lloyd Kahn (mglKg) 
Total Organic Carbon I I 1 78700 ( 2300 U 1 49900 1 2320U 1 2340 U 1 33400 1 2310 U 1 42400 1 2220U 1 6230 ( 2120 U I 
Hexavalent Chromium by Method 7196A (mglKg) 
Chromium, llexavalent 1 1 7.3 UJ 1 4.3 UJ 1 4.8 UJ 1 4.5 UJ 1 5.9UJ 1 1.3 J 1 5.5 U 1 1.4 J 1 4.2 U 1 5.3 U 1 4.9 U 

Cyanlde, Total by Method 9012A (mglKg) 
Cyanide I I 1 0.281 J 1 0.574 UJ I 0.664 UJ I 0.625 UJ I 0.602 UJ 1 0.673 U ( 0.584 U 1 0.828 U 1 0.569 U 1 0.642 U 1 0.553 U 1 

Hydrocarbons. TR 1 I I 2880 I 482 U 1 1470 1 490 U 1 486U 1 1480 1 476 U 1 683 U 1 464 U I 519U 1 446 U 

Percent Moisture (wt%) 
Percent Moislure I 1 I 34.4 17.0 1 23.9 1 18.4 1 17.7 1 25.7 1 16.0 1 41.4 ( 13.8 1 22.9 1 10.4 

1 I I I I I I I I I 

K e v  N o w  -~~ 

J = Eninwed value. "Sun' i~dicales a surrogate 
o o n ~ p w l ~ d  with I unit of 

N = tdet~liliealion tenlalive. p e m n l  rccovcry. Zem Q 
U = Nor delccled a1 llle repaned value. indicates surmgatc may l~sve  

UR = Dals rcjccled. bcel~ diluted out. 

mglKg = Micmkranu per kilogram. 



Table C-l 
Complete Analytical Data Summary for Samples from the Three Mlle Creek Channel and Landfill 5 Trlbutary, 
Three Mlle Creek 2001 Sampling, Former Grlfllss Alr Force Base, Rome, New York 





Table C-1 
Complete Analytical Data Summery for Samples from the Three Mlle Creek Channel and Landflll 5 Trlbulary, 
Three Mlle Creek 2001 Sampllng, Former Grlfflss Alr Force Base, Rome, New York 



Table C-I 
Complete-Analytical Data Summary for Samples from the Three Mlle Creek Channel and Landflll5 Tributary, 
Three Mlle Creek 2001 Sampling, Former Grlfflss Alr Force Base. Rome. New York 



Table C-I 
Complele Analytical Dala Summary for Samples from theThree Mlle Creek Channel and Landfl l l5 Trlbulary, 
Three Mlle Creek 2001 Sampling, Former Grlfllss Alr Force Babe, Rome, New York 

Tolal Organlc Carbon by Melhod Lloyd Kahn (mglKg) 
Total Organic Carbon 1 I I 35700 1 72100 1 205000 1 5270 1 211000 1 177000 1 I 113000 1 4490 1 43700 1 2680 1 
Hexavalent Chromlum by Melhod 7196A (mg/Kg) 
Chromium. Hexavalent 1 I 1 0.92 J 1 5.8 U 1 9.8 U I 4.4 U I 19U 1 16 U I 18 U 1 6.2U 1 0.831 1 5.8U 1 5.9U ] 
Cyanlde, Total by Method 9012A (mglKg) 
Cyanide I 1 I 0.689 U I 0.280 J 1 0.479 J 1 0.590 U 1 2.55 11 1 1.90 U I 2.22 U 1 0.394 J 1 0.524 U 1 0.723 U 1 0.611 U I 
{mg/Kg) 
Pelroleurn Hydrocxbons. TR I 1 1 3701 1 1600 I I060 1 477U I 2 0 6 0 U  1 1520U I 1810 U 1 680 I 436 U 1 250 J 1 494U I 
Percent Moisture (wt%) 
Percent Moisture 1 I I 28.2 1 31.0 1 I 16.1 1 80.6 1 73.7 I 77.9 I 1 8.27 I 29.4 1 19.0 

I I I 1 1 I 1 I 

Key: 

I = F~lintaad value. 

N = ldentilie.lion a~~tntive. 

U = Not detuted .I tlu reponcd value. 

UR = Data mjccled. 

ntglKg = M i c r o p n u  p r  kilogran~. 

pglK8 = Micmgrams per kilogratn. 

Note: 
"Sun" indieatcr a surrogate 

compound with a udt of 
percent reeovey. Zero O 
it~dieatu runogale nmy Imve 
hc l t  dilvlrd out. 



Table C-I 
Complete Analytical Data Summary for Samples from the Three Mile Creek Channel and Landfil l 5 Tributary, 
Three Mile Creek 2001 Sampling, Former Grinlss Alr Force Base, Rome, New York 

PCBs by Melhod 8002 W g )  
23.9 U 
47.9 U 
23.9 U 
23.9 U 
23.9 U 
23.9 U 
23.9 U 
98 % 
93 % 

23.3 U 
46.7 U 
23.3 U 
23.3 U 
23.3 U 
23.3 U 
259 

102 % 
61 % 

Amclor I016 
Aroclor 1221 
Aroclor 1232 
Amclor 1242 
Aroclw 1248 
Aroclor 1254 
Aroclw 1260 
Decachlorobipl~enyl 
Tebachloro-m-xylene 

Sum 
Sum 

24.8 U 
49.6 U 
24.8 U 
24.8 U 
24.8 U 
24.8 U 

1 I 6  
101 % 
91 % 

38.0 U 
76.1 U 
38.0 U 
38.0 U 
38.0 U 
38.0 U 
36 1 

107 % 
90% 

49.9 U 
99.8 U 
49.9 U 
49.9 U 
49.9 U 
49.9 U 
49.9 U 
100 % 
93 % 

28.6 U 
57.2 U 
28.6 U 
28.6 U 
28.6 U 
28.6 U 
473 
Ill % 
83 % 

21.4 U 
42.7 U 
21.4 U 
21.4 U 
21.4 U 
21.4 U 
21.4 U 
99 % 
87 % 

23.5 U 
46.9 U 
23.5 U 
23.5 U 
23.5 U 
23.5 U 
23.5 U 
115% 
97 % 

25.5 U 
51.0 U 
25.5 U 
25.5 U 
25.5 U 
25.5 U 
256 

88 % 
78 % 

21.8 U 
43.7 U 
21.8 U 
21.8 U 
21.8 U 
21.8 U 
21.8 U 
108 % 
97 % 

23.3 U 
46.6 U 
23.3 U 
23.3 U 
23.3 U 
23.3 U 

I06 
95 % 
88 % 







Table C-I 
Complete Analytical Data Summaly for Samples from the Three Mlle Creek Channel and Landllll 5 Trlbutaly, 
Three Mlle Creek 2001 Sampling, Former Grlnlss Air Force Base, Rome, New York 



Table C-I 
Complete Analytlcal Data Summary tor Samples tram the Three Mlle creek Channel and Landflll 5 Trlbutary, 
Three Mlle Creek 2001 Sampling, Former Grlnlss Alr Force Base, Rome, New York 

TotalOrganlc Carbon by Method Lloyd Kahn (mglKg) 
Total Organic Carbon I 1 ( 33600 1 2490U 1 2580 1 25500 1 77000 1 25600 1 2340 U 1 2370 U 1 12400 1 2280 1 4120 1 
~exavalent Chromlum by Method 7196A (mg/Kg) 
Chromium, Hexavalenl 1 5.1U 1 4.9U 1 5.8U 1 2.8J I 12U 1 5.2U 1 4.7U I 6.0 U 1 4.4 U 1 5.2 U 1 4.4 U 1 
Cyanlde, Total by Method 9012A (mglKg) 
Cyanide 1 I I 0.601 U 1 0.618 U 1 0.633 U 1 0.999 U 1 1.34 U 1 0.737 U 1 0.584 U 1 0.579 U I 0.615 U 1 0.554 U 1 0.578U I 
{mg/Kg) 
Petroleum Hydrocarboss. TR 1 I 1 1521 1 499U I 512U 1 823U 1 I lZOU 1 590U 1 477U I 482 U 1 517U ( 457U 1 481U 

Percent Molstura (wt%) 
Percent Moisture I 1 I 1 19.9 1 21.8 1 51.4 1 64.4 1 32.2 1 16.1 17.0 1 22.6 1 12.4 1 16.8 

I I I I I 1 I I I I 
Key: 

J s & h a l e d  value. 

N = ldentifiulion lu~letive. 

U E Not detected st tlw repaned value. 

UR = Data rejected. 

ntgiKg = Micmgranu per kilogram. 

p g K g  = Micrograms per kilogrsm. 

Note: 

'Sun" i#~dicaes a aunogale 
compound will) a unit of 
p e r a l ~ l  rccovely. Zem % 
i~tdicotu runogslc may L w c  
been diluted out. 







Table C-I 
Complete Analyllcal Data Summary for Samples from the Three Mlle Creek Channel and Landfill 5 Tributary, 
Three Mlle Creek 2001 Sampling, Former Grlfflss Air Force Base, Rome, New York 



Table C-I 
Complete Analytical Data Summary tor Samples from the Three Mlle Creek Channel and Landflll5 Trlbutary, 
Three Mlle Creek 2001 Sampllng, Former Grlfilss Alr Force Base, Rome, New York 



Table C-1 
Complete Analytical Data Summary tor Samples from the Three Mlle Creek Channel and Landllll5 Trlbutary, 
Three Mlle Creek 2001 Sampllng, Former Grlfflss Alr Force Base, Rome, New York 

Total Organlc Carbon by Method Lloyd Kahn (mglKg) 
Total Organic Carbon I I I 3310 1 8450 I 2540 1 37700 1 52700 1 23300 1 24000 1 2450U 1 
,Haravelent Chromlum by Method 7196A (mdKg) 
Chromium, Hexavalent I I 1 4.7 U 1 5.4 U 1 4.4 U 1 6.6 U 1 6.9 U I 4.8 U 1 5.5 U I 4.9 U 1 -- 

Cyanlde, Total by Method 9012A (mglKg) 
Cyanide I I 1 0.595 U 1 0.658 U 1 0.558 U 1 0.883 U ( 0.920 U 1 0.616 U I 0 659 U ( 0.616 U I 

- - 

Hydrocarbons, TR I I I 4 8 1 U  I 346 J 1 455U 1 6251 I 617 J I I60 I I 434 1 1 493 U 1 

Kcy: 

J = btinmlcd value. 

N = Idcl~tificaliol~ lenlative. 

U = Not detcctcd 81 lltc repotted value. 

UR = Dala rejected. 

n18lU~ = Microganu per kilogrant. 

(rglKg= Microgran~s per kilogrsni. 

Notc 
"Sum' indieatcs a surmgeto 

corpoulld will) a u ~ u l  of 
perwt mavcry. 7rm l; 
i~,diielu sumogotc may Imvc 
ball dilulcd aul. 





Tabie C-1 A 
Complete Analytical Data for DioxinsIFurans for Samples from theThree Mile Creek Channel and Landfill 5 Tributary, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

Key: Note: 

J = Estimated value. "IS" indicates a internal 
standard with a unit of 

N = Identification tentative. percent recovery. 
U = Not detected at the reporled value. 

ng/Kg = nanograms per kilogram. 

00l002-UKO2-02-00-90-00925 
APC-Tables.XL.5-TMC 2001 Sampling Table C-1A-3/27/02 





Table C-1A 
Complete Analytical Data for DioxinslFurans for Samples from theThree Mile Creek Channel and Landfill 5 Tributary, 
Three Miie Creek 2001 Sampling, Former Grifflss Air Force Base, Rome, New York 

, . , . , . . 
13C12-1,2,3,4,6,7,8,9-OCDD I IS I 1 23.7% 1 21.8% I 70.2 % I 70 % 1 69.8 % 1 90.2 % I 104 % 

I I I I I I I I 

Key: Note: 

J = Estimated value. "IS" indicates a internal 
standard with a unit of 

N = Identification tentalive. percent recovery. 
U = Not detected at the reported value. 

ng/Kg = nanograms per kilogram. 

001002-UK02-02-00-90.110925 
APC-Tables.XLS-TMC 2001 Sanipling Table C-1 A-3/27/02 



Table C-1 A 
Complete Analytical Data for Dloxins/Furans for Samples from theThree Mile Creek Channel and Landfill 5 Tributary, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

n 
I 

Dloxln and Furan by Method 1613B (nglKg) 
Total TCDF 
Total TCDD 
Total PeCDF 
Total PeCDD 
Total HxCDF 
Total I-lxCDD 
Total HpCDF 
Total HpCDD 
2,3,7,8-TCDF 
2,3,7,8-TCDD 
2,3,4,7,8-PeCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7,8-PeCDF 
1,2,3,7,8-PeCDD 

-- 

20.9 J 
1.0 U 
26.1 J 
5.1 U 
19.4 U 
5.1 U 
13.5 
50.5 

I 1.00 
1.0 U 
1.8 J 
1.7 J 
5.1 U 
5.1 U 

0.9 U 
0.9 U 
4.5 U 
4.5 U 
4.5 U 
4.5 U 
4.5 U 
4.5 U 
0.9 U 

---EK- 
4.5 U 
4.5 U 
4.5 U 
4.5 U 

1.3 U 
1.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
1.3 U 
1.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 

0.90 U 
1.0 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 

p- 

1.0 u 
1.0 U 
5.2 U 
5.2 U 
5.2 U 
5.2 U 

10.3 J 
0.62 
5.4 

4.2 U 
8.3 

4.2 U 
7.1 

23.0 U 
0.70 J 
0.62 J 
0.76 J 
0.7 1 J 
4.2 U 
4.2 U 

1.2 U 
1.0 U 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
4.8 U 
1.0 U ----- 

1.0 U 
4.8 U 
4.8 U 
4.8 U 
4.8 U 

87.5 J 
1.0 U 
72.7 J 
5.1 U 
49.5 J 
2.3 U 
44.0 
79.4 
0.9 1 

1040 J 
30.9 
875 J 
12.8 

- 

448 J 
33.3 
605 
658 
17.5 

1.0 UJ 
1.8 J 
2.6 J 
5.1 U 
5.1 U 

20.1 
16.3 

- 

26.2 
4.9 U 
4.9 U 



Table C-1A 
Complete Analytical Data for Dloxhs/Furans for Samples from theThree Mlle Creek Channel and Landfill 5 Tributary, 
Three Mlle Creek 2001 Sampling, Former Grifflss Alr Force Base, Rome, New York 

Key: Note: 

J = Estimated value. "IS" indicates a internal 
standard with a unit of 

N = Identification tentative. Dercent recovery. 
U = Not detected at the reported value. 

n f l g  = nanograms per kilogram. 

00l002-UK02-02-00-~-B0925 
APC-Tablcs.XLS-TMC 2001 Sa~iipli~lg Table C-1A-3127102 



Table C-1A 
Complete Analytical Data for Dloxlns/Furans for Samples from theThree Mile Creek Channel and Landfill 5 Tributary, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

APC-Tablcs.XLS-TMC 2001 Sampling Table C-!A-3l27102 

Dioxin and Furan by Method 161 38 (ng1Kg) 
2.0 U 
2.0 U 
10.0 U 
10.0 U 
0.25 
10.0 U 
10.0 U 
10.0 U 

- - 2.0 U 

Total TCDF 
Total TCDD 
Total PeCDF 
Total PeCDD - 
Total HxCDF 
Total HxCDD 
Total HpCDF 
Total HpCDD 
2,3,7,8-TCDF 

63.8 J 
2.8 U 
45.4 J 
13.9 U 
29.2 
1.3 

38.4 
35.0 
2.8 U 

1.6 U 
1.6 U 
7.9 U 
7.9 U 
7.9 U 
7.9 U 
7.9 U 
7.9 U 
1.6 U 

790 J 
5.5 

584 J 
5.0 U 
210 
26.3 
164 
115 
2.2 

895 J 
46.2 
788 J 
4.8 U 
422 J 
45.4 
434 
645 
6.9 

2.8 U 
1.1 J 
2.0 J 

13.9 U 
13.9 U 

28.2 J 
0.25 
16.9 J 
5.2 U 
13.8 J 

0.83 U 
16.8 
50.4 
0.49 J 

31.4 J 
1.0 U 
17.3 J 
5.0 U 
6.0 U 
5.0 U 
5.0 U 
5.0 U 
1 .O UJ 

n 
I 

23.5 
13.2 
22.7 
4.8 U 
4.8 U 

2,3,7,8-TCDD 
2,3,4,7,8-PeCDF 
2,3,4,6,7,8-HxCDF 
1,2,3,7.8-PeCDF 
1 2 3 7,s-PeCDD 

1.0 U 
5.0 UJ 
5.0 U 
5.0 U 
5.0 U 

1.6 U 
7.9 U 
7.9 U 
7.9 U 
7.9 U 

1.0 U 
6.6 
13.4 
5.0 U 
5.0 U 

2.0 U 
10.0 U 
10.0 U 
10.0 U 
10.0 U 

1.0 U 
5.2 U 
5.2 U 
0.30 J 
5.2 U 



Table C-1A 
Complete Analytical Data for Dloxlns/Furans for Samples from theThree Mlle Creek Channel and Landflll 5 Tributary, 
Three Mlle Creek 2001 Sampling, Former Grlfflss Air Force Base, Rome, New York 

Key: 

J = Estimated value. 

N = Identification tentative. 

U = Not dclected at the repofled value. 

ng/Kg = nanograms per kilogram. 

Nore: 
"IS" indicates a internal 

standard with a unit of  
percent recovery. 

' ~ 1 ~ 2 - U K 0 2 - 0 2 - 0 ~ 9 0 - n O 9 2 5  
APCPCTi~bles.XLF-TMC 2001 Snnlpling Tnble C-1A-3/27/02 



Table C-1 A 
Complete Analytical Data for Dioxins/Furans for Samples from theThree Mile Creek Channel and Landfill 5 Tributary, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

001002- a -02-00_90-Do925 
APC-Tab1es.Xl.S-TMC 2001 Sampling Table C-IA-3/27/02 







Table C-1A 
Complete Analytlcal Data for DioxinsIFurans for Samples from theThree Mile Creek Channel and Landfill 5 Trlbutary, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

Key: Note: 

J = Estimated value. "IS" indicates a internal 

N = Identification tentative. 
standard with a unit of 
percent recovery. 

U = Not delected at the reported value. 

ng/Kg = nanograms pcr kilogram. 

001002~UK02~02~00_90-B0925 
APC-Tables.XLS-TMC U)OI San~pling Table C-IA-3/27/02 



Table C-1A 
Complete Analytical Data for DioxInslFurans for Samples from theThree Mile Creek Channel and Landfill 5 Tributary, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

001002- d _02-0030-150925 
APC-Tables.XIS-TMC 2001 Sampling Table C-lh-3IZ7102 



Table C-1A 
Complete Analytical Data for DloxlnslFurans for Samples from theThree Mile Creek Channel and Landflll5 Tributary, 
Three Mlle Creek 2001 Sampling, Former Grift iss Air Force Base, Rome, New York 

001002YK02-02-00-90-B0925 
APC-Tables.XLS-TMC 2001 Sampling Table C-IA-3/27/02 

A 
I 

Key: Note: 

J = Estimated value. " I S  indicates a internal 
standard with a unit of 

N = Identification lentatwe. percent recovery. 
U = Not detected at the reporlcd value. 

nglKg = nanograms per kilogram. 

13C12- 1.2,3,7,8,9-HxCDF 
13C 12- I ,2,3,6,7,8-HxCDF 
13C 12- 1,2,3,6,7,8-HxCDD 
13C 12- 1,2,3,4,7,8-HxCDF 
13C 12- 1,2,3,4,7,8-HxCDD 
13C 12- I ,2,3,4,7,8,9-HpCDF 
13C 12- I,2.3.4,6,7,8-HpCDF 
1 3 ~  12- I . 2 , 3 . 4 . 6 , 7 . 8 - ~ ~ ~ ~ ~  
13C12-1,2,3,4,6,7,8,9-OCDD 

IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 
IS 

70.6 % 

83.1 % 
76.1 % 
75.8 % 
77.9 % 
76.6 % 
84.7 % 

69.7 % 
55.7 % 

77.1 % 
72.8 % 
78 % 

69.1 % 
77.3 8 
72.7 % 

77.1 % 
72.7 % 
64.5 % 

105 % 

114% 
107 % 
114% 
100 % 

92.6 % 

102 % 
96.1 % 

83.2 % 

108 % 
114% 
110 % 
117 % 
107 % 
101 % 

108 % 
108 % 
96.7 % 

96.6 % 
100 % 
85.5 % 
101 % 
81 % 

59.3 % 
71.6 % 
57.6 % 
29.5 % 

74.3 % 
89.3 % 
79.9 % 
84.6 % 
80 % 

74.3 % 
81.7 % 
67.2 % 
50.4 % 

79.9 % 
81.1 % 
82.6 % 
77.7 % 
80.7 96 
74 % 

80.2 % 
71.8 % 
57.9 % 



Table C-2 
Complete Analytical Data Summary for Sediment Samples from the Landfill 6 Wetlands, 
Three Mile Creek 2001 Sampling, Former Grlfflss Air Force Base, Rome, New York 

- - -  

APC-Tables.XLS-TMC 2001 Sampling Table C-2-3127102 

PCBs by Method 8082 (pglKg) 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 

51.5 U 
103 U 
51.5 U 
51.5 U 
51.5 U 

49.4 U 
98.9 U 
49.4 U 
49.4 U 
49.4 U 

Aroclor 1254 
Aroclor 1260 
Decachlorobiphenyl 
Terrachloro-m-xy lene 

51.5 U 
92.6 

111 % 
84 % 

Sum 
Sum 

59.9 U 
120 U 
59.9 U 
59.9 U 
59.9 U 

49.4 U 
49.4 U 
87 % 
91 % 

30.7 U 
61.4 U 
30.7 U 
30.7 U 
30.7 U 

59.9 U 
102 . _ _ _ _ _ _ .  

98 % 
81 % 

205 U 
409 U 
205 U 
205 U 
205 U 

30.7 U 
30.7 U 
94 % 
83 % 

205 U 
964 

140 % 
119% 



Table C-2 
Complete Analytical Data Summary for Sediment Samples from the Landfill6 Wetlands, 
Three Mile Creek 2001 Sampling, Former Grifflss Air Force Base, Rome, New York 

Decachlorobiphenyl 11 118% I 176 % 1 115% I 581 % I 0 %  
Tetrachloro-m-xy lene I Sum I 74 % 84 1 75 % 88 % 0 %  1 

001002~UK02~O2~00~O0001002_UK0292_00_o0-n0()25~OO25 
APC-Tabler.XLS-TMC 2001 Sampli~~g Table C-2-3f27102 



Table C-2 
Complete Analytlcal Data Summary for Sediment Samples from the Landflll6 Wetlands, 
Three Mile Creek 2001 Sampiing, Former Grifflss Air Force Base, Rome, New York 

APC-Tables.XLS-TMC 2001 Sanlpling Table C-2-3/27/02 



Table C-2 
Complete Analytical Data Summary for Sedlment Samples from the Landfill 6 Wetlands, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

00 lOO2-UK02-02-00-90-DO925 
AK-1'ables.XIS-TMC 2001 Sampling Table C-2-3/27/02 



Table C-2 
Complete Analytical Data Summary for Sediment Samples from the Landflli6 Wetlands, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

001002- a .,L-02-00-90-Bo925 
APC-Tables.XLS-P'MC 2001 San~pl i~~g  Table C-2-3/27/02 





Table C-2 
Complete Analytical Data Summary for Sediment Samples from the Landfill 6 Wetlands, 
Three Mile Creek 2001 Sampling, Former Grlfflss Air Force Base, Rome, New York 

Total Organic Carbon by Method Lloyd Kahn (mglKg) 
Total Organic Carboll I I 11 372000 I 403000 1 363000 ( 47700 I 125000 I 
Hexavalent Chromlum by Method 7196A (mglKg) 
Chromium, Hexavalenl I I 11 1 1  U 1 9.7 U I 12 U I 5.9 U I 8.4 U 1 
Cyanide, Total by Method 9012A (mglKg) 
Cyanide I I 11 1.38 J I 1.07 J 1 0.750 J I 0.598 J I 0.747 J 1 

(? 

-- 

Key: Note: 

J = Eslimated value. "Sum" indicates a surrogate 

Petroleum Hydrocarbons, TR by Method 418.1M (mglKg) 
Petroleum Hydrocarbons, TR I 1 11 I060 U I 1030 U I 1240U I 634 U 1 842 U 1 

UJ 

N = ldentificalion tentative 

Percent Molslure (wt%) 
Percent Moisture I I 62.2 I 61.1 I 67.8 I 36.9 I 52.5 I 

compound with a unit of 
nercent recovew. Zero % 

U = Not detected at the reported value. indicates sumogate may 
mglKg = Micrograms per kilogram. have been diluted out. 

pglKg = Micrograms per kilogram. 

OOlOO2- k ,-02-00-90-80925 
APC-Tab1es.XL.S-TMC 2001 Snn~pling Table (3-2-3127102 





Table C-2A 
Complete Analytical Data for DloxinIFurans for Sediment Samples from the Landfill 6 Wetlands, 
Three Mile Creek 2001 Sampling, Former Grifflss Air Force Base, Rome, New York 

Key: Note: 

J = Estimated value. "IS" indicates a internal 

N = Identification tentalive. I 
standard with a unit of 
nercent recovery. 

U = Not detected at the reported value. 

ngKg  = nanograms per kilogram. 

001002- 6 u~-02-00-90.Bo925 
APC-Tables.XLS-TMC 2001 Sampling Table C-2A-3/27/02 



Table C-3 
Complete Analytical Data Summary for Sediment Samples f rom the Three Mile Creek Off-Base Pond, 
Three Mlle Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

PCBs by Method 8082 bgIKg) 
Aroclor 1260 I I 11 184 I 403 I 145 I 142 I 618 I 489 I 

I I , - - -  I .- - 
Aroclor 1254 1 1 !! 49.8 U 49.9 U 1 27.2 U 1 62.9 U 1 181 U I 76.9 U 

1 Aroclor 1248 I 1 11 49.8 U I 49.9 U I 27.2 U 1 62.9 U I 181 11 I 76.9 11 I 

I i I I 
.-- - 

I - - -  - I -- . - 
Aroclor 1016 1 1 49.8 11 1 49.9 U 1 27.2 U 62.9 U I 181 U I 76.9 U I 
Tetrachloro-m-xylene I Sum I 11 98 8 I 98 8 I 105 % I 95 % 1 103 % I 97 % 
Decachlorobiphen yl I Sum I 99 % 89 % 100 % 83 % 97 ?& 88 ?4 

Total Organic Carbon by Method Lloyd Kahn (mgIKg) 
Total Organic Carbon 1 1 11 33500 J I 75 100 J I 12600 I 1 04000 I 65200 1 133000 I 

Metals by Method 60108 and 7470A/71A (ClglL) 

Percent Molsture (wt%) 
Percent Moisture 1 1 11 60.2 1 61.0 1 27.4 I 68.7 I 45.1 I 74.5 I 
Key: Note: 

J = Estimated value. "Surr" indicates a surrogate 
compound with a unit of 

U = Not detecled at the reported value. Zero % 
mg/Kg = Micrograms per kilogram. indicates surrogate may 
pg/Kg = Micrograms per kilogram. have been diluted out. 

Lead 
Cadmium 

00 1002-UK02-02-00-90430925 
APC-Tables.XLS-TMC 2001 Sampling Table C-3-3/27/02 

91.7 1 82.2 
7.0 J 4.8 J 

30.4 
1.9 J 

172 I 170 I 175 
8.1 J 11.9 J 8.5 J 



Table C-3 
Compiete Analytical Data Summary for Sediment Samples from the-Three Mlle Creek Off-Base Pond, 
Three Mile Creek 2001 Sampling, Former Griffiss Air Force Base, Rome, New York 

PCBs by Method 8082 (pglKg) 

Total Organic Carbon by Method Lloyd Kahn (mglKg) 
Total Organic Carbon I I I 6990 1 25100 1, 13100 1 124000 I 14800 I 56800 I 

Aroclor 1260 
Aroclor 1254 
Aroclor 1248 
Aroclor 1242 
Aroclor 1232 

n 
I 
vl 
N 

Percent Molsture (wt%) 
Percent Moisture I I 31.0 I 27.5 I 21.5 I 72.2 35.8 I 48.7 

Key: Note: 

J = Estimated value. "Surr" indicates a surrogate 
compound with a unit of  

U = Not detected at the reported value. percent recovery. Zero % 

mg/Kg = Micmgrams Per kilogram. indicates surrogate may 
pg/Kg = Micrograms per kilogram. have been diluted out. 

123 
28.7 U 
28.7 U 
28.7 U 
28.7 U 

Metals by Method 60108 and 7470A/71A (pgIL) 

0 0 ~ 0 0 ~ -  d ,L-02-00_90-~0925 
APC-Tab1es.XL.S-TMC 2001 Sampling Table C-3-3/27/02 

Lead 
Cadmium 

12.0 J 
27.1 U 
27.1 U 
27.1 U 
27.1 U 

Aroclor 1221 
Aroclor 1016 
Tetrachloro-m-xylene 
Decachlorobipheny l 

54.1 U 
27.1 U 
86 5'0 
88 % 

15.7 I 15.9 
0.92 U 1.1 U 

25.3 U 
25.3 U 
25.3 U 
25.3 U 
25.3 U 

Sum 
Sum 

50.5 U 
25.3 U 
90 % 
95 % 

57.4 U 
28.7 U 
93 % 
92 % 

2.6 
0.082 U 

549 
73.4 U 
73.4 U 
73.4 U 
73.4 U 
147 U 
73.4 U 
93 % 
98 % 

189 
9.9 

253 
29.3 U 
29.3 U 
29.3 U 
29.3 U 

379 
37.1 U 
37.1 U 
37.1 U 
37.1 U 

58.6 U 
29.3 U 
85 % 
92 O/o 

51.1 
2.4 

74.3 U 
37.1 U 
95 % 
102 % 

155 
5.7 



Table C-3 
Complete Analytical Data Summary for Sediment Samples from the Three Mile Creek Off-Base Pond, 
Three Mile Creek 2001 Sampilng, Former Griffiss Air Force Base, Rome, New York 

PCBs by Method 8082 (pglKg) 
Aroclor 1260 I I I 437 I 1370 
Aroclor 1254 36.8 U 343 U 

Metals by Method 60108 and 7470ARlA (pgll) 
Lead I I I 155 I 133 
Cadmium 6.3 11.0 

Total Organic Carbon by Method Lloyd Kahn (mglKg) 
Total Organic Carbon I I 1 56300 I 64500 I 
Percent Moisture (wt%) 
Percent Moisture I I I 46.3 I 42.5 I 

Key: Note: 

J = Estimated value. "Surr" indicates a surrogate 
compound with a unit of  

U = Not detected at the reporled value. percent recovery. Zero % 

mg/Kg = Micrograms Per kilogram. indicates surrogate may 
&Kg = Micrograms per kilogram. have been diluted out. 

001002-UK02-02P0-90-B0925 
APC-TablesXLS-TMC 2001 Sampling Tablc C-3-3127102 





Table C-4 

001002-UKO2-02-00-90-DO925 
APC-Tables.XLS-TMC 2001 Sanipli~ig Table C-4-3127102 













Table C-4 

Key: Note: 

J = Estimated value. "Sum" indicates a sumogale 
compound and "IS" 

NS = Not sampled for the method. indicates a internal standard. 
U = Not detected at Ihe reported value. These compounds have a 
mg/L = Milligrams per liter. unit of percent recovery. 

pgk  = Picrograms per liter. 

001002~UK02~02~0~90-00925 
APC-Tables.XlS-TMC 2001 Sampling Table C-4-3127102 







D Remedial Investigation Sample Results 

(Source: Law 1996) 
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T d c  5.1: Ddodlm dAadpeaL Sorb- W a s  S u u p l a  
Itasmile Cr& R m d l o l  lrivnrsrl@loa 
G d f h  Air P a m  Due, h e ,  Ncu Y a k  

Anlimoq ( j m n o ~ ~ )  
Ar~cnie (3020lRl60) 
Unrium (3OOY6010) 
Cddum (300516010) . 
Iron (300516010) 
Lcfd (3020/]060) 
Magnuium (300516010) 
M n n p e s e  (343516010) 
MolyMenum (300Sl6010) 
Po l~~r iu rn  (300516010) 
Selenium pomnw 
Sallrrm (JOU116010) 
Slromium (30~16010)  

lllC (3WSl6010) 6 
h areYrsTRY_:@!-g&) 

& z ~ a r d o c r s  
MBAS - SurbUMlr 
Ammonia NiRogm 
Htrire N i ~ r o g n  
Tdal Remvciahle Pelroleurn IIydrocwlmns (418.1) 
Non-l.lhcrable Residue (lQ)'C) 
Fierahle  Resldue (l8WC) 

lunIONUcLmes: 
S ~ o n ~ ~  w - - - - - - < - -  1.2+1-0.7 - - - - - - - - 
Taal Urnnim - - - - - - - - 3 u - - - - - - - - 
( I )  f Duplicate of IMCSW-4 (05-12-91) 
(1) = Duplicate of IMCSW-4 (06-26-94) 
(3) -Duplicate of'IMCSW-J(01-12-94) 
(4) Duplicate of'IMCSW-4(11-07-95) 
(5) -Duplicate ~ ~ ' ~ M c s w - I I ( o ~ - I o - ~ ~ )  
(6) = Duplicale olIMCSW-I I (W-26-94) 
(1) = Duplicate of IMCSW-I I (07- 12-94) 
(8) 0 Duplicate ofIMCSW-11(01-22-94) 
(9) = Duplicale 0f'lMCSW-11 (11-04-94) 

II@ = mlucgrnmi per P e r  
m@ - milllpams per liter 
pCih n p i d w  per h e r  
J = Eclimmd 
A = Rejcped 
U = A n a l p  n a  deleuad 
UI =Ectimatd moantrrtiooposibiy biased low -- = Andyle n a  analyzed 



Tabk 53: Detection of A9ly Iu  in Surface- Water Sampka - Spring 1995 
Threemile Creek Rcmcdul Invatigation 
GrifI"iha Air Force Base. Rome. New York 

(1) (2) 
Sample LD. TNCSW-3 TMCSW-3-01 TNCSW-11 TMCSW-11-01 TMCSW-12 

Sample Date 04-08-95 M-08-95 04-08-95 04-08-95 04-08-95 

WET CHEMISTRY fmrlLt 
Fluoride (340.2) 0.062 J 0.067 J 0.053 J 0.06 J - - 

PREPAREDIDATE: CLC 8/14/95 
CHECfCELYDAE: KLA 8/16/94 



Table 5.3: P r e q a e n q  of Detection and Exaedance  of Potential ARAElr or  TBCI for Surface-Wata Samples 
Threuik Creek Remedial Investigation 

Griffirs Air Po= Bare. New York 

Comuarison to ARARs and TBCs . Comvarison to Background 
Range of Frequency of Most Frequency of 
Lktecced Detection Above Stringent 

B a c k o w  
Frequency of Detection Abwe Screenmg 

Parameter Detection Concentrations Most Stringent Criterion Backround Concentration 

Volati lu (rc/I.l 
t l .1 - Trichloroethane 
1.3 - Dichloroknzene 
1.4 - Dichloroknzcne 
Benzene 
Chlorobenzene 
p -Cymene (p-Isopropjiltoluene) 
Tetrachloroethylene (PCE) 
Trichloroethyleae (TCE) 
cis-12 -Dichloroethykne 

Semi-Vohtiler fsdL.1 
1.2 - Diphenythydnzine 
2,2,3.3.4,4.6 -Hepuchlorobiphenyl 
7&3.4.6-Pentaehlolobipheoyl 
2.2.4.45.6-Henehlorobiphenyl 
23.4.4 -Tctrachlorobipbenyl 
2.3 -Dichlorobiphenyl 
2.4 J -Trichlorophenol 
2.4.6-Trichlorophenol 
2.4 - Dichlorophenol 
2 - Chlorobiphcnyl 
3.3' - Dichlorobenddine 
Aanaphthylene 
AIlthnane 
Btozo(~)mthnane 
B-*a(.)w= 
Benzo(b)fluorantheae 

Beozyl bury1 phthrlatr 
Bis(2 -ethyhqI)phrba1ate 
ChyKne 
Di-n-bury1 phthalatr 
Dibenzqs.h)anchracene 
Diethyl phchalate 
Dimethyl phthalate 
Dioctyl adipate 
Fluorene 
Hexachlorobenzcne 
Hexadkrocydopentadiene 
Indeno(l2.3 -cd)vene 
N-Nitrosodiphenylamine . 

I Penlachloropbenol 
Pheaanthrene 
Pyrene 

PesticidesMerbicideJPCBs (rrJL1 
Aldicarb Sulforide 
alpha - Chlordane 
gamma - Chlordane 
p.p' - DDT 
Dicamba 
Malathion 
Methoxychlor 
Rometon 

Metals [rnw 
Aluminum 
Antimony ' 

Arsenic 
Barium 
Calcium 
Iron 
Lead 
Magnesium , 

Manganest 
~ o l ~ b d ~ n u m  



Table 5.3: Preqoency of Detection a r d  Ezceedarce of Potenti81 ARARa o r  TSC.  Lor Surface -Water Samples 
T h r e u i k  Creek R a c d u l  lnrutigation 

Griffin Air Force Buc. New Yolk 

Comparison to ARARs and TBCr .. Cornoarison to Backround 
Range of Frequency of Most Frequency of Background 

Frequency of Detecud Deistion Abwc . Stringent Detection Above Screening 

w Panmeter Detection Concentrations Most Stnnnent Criterion Background Concentnlion 

PoUoium 
Selenium 
Sodium 
Strontium 
Zinc 

Ghcolr tmdLj 
Totd Glycols 

Uranium, Toul 

Wet Chemirtn ( m d )  
Pinoride 
Hardness (as CaC03) 
Methyhe Blue Active Substance 
Nitrogen, Ammonia (as N) 
Nitrogen, N i u  
Petroleum Hydroarbons 
Suspended Solids 

ARAR = Appliubk or Relevant and Appropriate Requirrment 
TBC = To Be Considered Criteria 
mgh = milligrrms per liter 
mdkg = m i l l i v s  per Lilqplm 
pg/L = m y s  per Liter 
pg/kg = mlaograms per kil-m 
NA - Not anilablc or not applicabk 
J - Estimated concentration 



IbUo 5.I: Ddadioa d W u L  Ssdimclr S lmpla  
' l h r s s d e  ma& Itaodd Iwart&m 
Orimv A l r P a o a B ~  PanqNaYak  

Sunpls ID. 'IYCSD-I. N C S D - l b  'NCSD-Ib 'NrSD-2. 'NCSD-2. ' N m - 2 b  I Y m - 2 b  lMCSD-3. lMCSIJ-3. T M W - 3 b  TMcsD-3b 
- 
Sample D d c  05-13-94 05-13-94 11-04-94 05-13-94 11-06-.94 05-13-94 11-07-94 05-11-94 11-07-94 05-13-94 11-m-94 

Benzene 
Chlombenzme ' 

Ethylbenzene 
Tolucnc 
1.2-Mddoroelhme (Tad) 
T rldhoechyimc (Kt?) 
VLnyi chlode 

2-Mdhyinapbthalme 
2-Mdbylphmol 
4-Mdhylphmol 
Aanaphlbene 
Aadaphtbyleoe 
Anlhraane 
Benzoie arid 
Bcnzo(a)nnlluaane 

0 Beruqa)pyrme 
I Deazo(b)fluorMhenc 
A B-Xpbl)pwlene  
QI Beozo(k)Uuornidbme 

Bcaryl butyi pbthdate 
Bls(2-drloroelhyl) ether 
Bls(2-dbylhayl) phtbalale 
C h ~ ~ ~ c n s .  
Dibcnzohtran 
Dlbenrqa,h)mthrame 
Fluoranthsne 
Ruorcllc 
Indmo(l.2.3-cd)pyme 
Naphtbdeoe 
N-nltrotdphcqlamine 
Pbmmthreoe 
Phenol 
P p a e '  

4.4'-DDE 
4.4'-DDT 
Aldrin 
dpha-Chlonlane 
gamma-Chlordms 
Dielddn 
alpha-Eodd[an 
Eadolul6sll sulfate 
P n d h  
Hqnddor  cpolde 
BHC (Haaddoroqdohanne) I s a a c r ~  
delta-BHC 
beta-BHC 

6 U 
6 I 1  
6 U 
6 U 
6 U 
6 U 
6 U 

12 U 

2000 u 
loam u 
2WO u 
2000 U 
2000 U 
2000 u 
2000 u 
2003 U 

84 1 
mol u 
240 1 

loma u 
750 J 
570 1 
690 1 

ZMX) IJ 
560 1 

2000 11 
2000 U 
8641 
680 J 

2000 U 
2000 u 
1300 1 
2 m  U 
2000 U 
2om rr 
2000 U 
l lW I 
2 m  U 
1200 1 

16 U 
I0 I 
16 U 

8.4 U 
8.4 U 
6.4 U 
12 J 

8.4 U 
16 U 
16 U 
6.4 U 
8.4 U 
8.4 U 
8.4 U 

6 U 
6 U 
6 U 
6 U 

0.7 1 
6 U 
I J 

13 U 

2200 U 
lorn0 u. 
2200 u 
2200 u 
13w J 

20000 J ** 
2 2 m  U " 
2700 

31WO ** 
22000 U ** 
40JN ** 
loam u 
89000 ** 
62000 ** 
73000 ** 
2WW ** 
4WW ** 
2200 U 
2200 u 
800 J 

77000 '* 
32000 *' 
l6UX) I" 

160000 ** 
3 4 m  **  
40000 ** 
56000 ** 
2200 U 

190000 ** 
550 I *' 

140000 '* 

430 R 
430 R 
430 R 
200 R 
220 R 
220 R 
430 R 
220 R 
430 R 
430 R 
220 R 
220 R 
220 R 
220 R 



Mira 
Ethyl pwatbion 
Methyl pnrathlob 
Propador 
PCD-I254 
PCD - 1260 

- - 
- - 
- - 
- - 
- - 
- - 

70 U 
mu 
260 U 
sou 
40 U 

loo U 
100 11 
loo U 
loo U 

250 IIJ 
2 I  I I J  
410 I l l  
200 UJ 
280 UJ 
410 111 
160 111 
161) 11J 
310 U l  

-MOD: SW-846 8150 
msmmesncas a m o u ~ ~ s : ~ ~ )  
2.45-TP (Silva) 
2.4-D 
Ddapon 
UCPA (Daubid) 
Wcamha . 
Didoroprop 

A r r d c  (3C;l0/m60) 
Darium (305W6010) 
BmyUium (30SOIMnO) 
Cadmium (3MOlMIO) 
Calaum(305OI6010) 
Chromium (3115OlMlO) 
Cobqlt (305016010) 
Coppa (3115016010) 
Cbrodum, l l a a d c n t  (71 
Iron (3M016010) 
Lea1 (3MOfl421) 
Mapulum (30Y)16010) 
h I a a p m e  (305016010) 
Mcrauy (7471) 
MoyMaum (305011480) 
Nickel (305W6010) 
Potacdum (3M016DI 0) 
S U w  (3115016010) 
Sdl0l(3050/6010) 
Strontium (30Ym7Q) 
lbnlllum (305MMI) 
Vmdium (3M0/601U) 
Zinc (3115016010) 



Slmplo ID.  

m Y:tm&J 
Mol$ur~ (1603) 

LuBaMe Total O r p l c  Carbon (9060) 
petroleum ll)dro+mns(4181) 

Strontium W 
Tdal Uranim 

( 1 ) ~ p l l ~ t e  oflMCSD-4s (05-12-94) 
(2)Duplicale oflMCSU-4a (1 1-07-94) 
(3) h p l i s t e  ofTMCSD-9a (05-1 1-94) 
(4)Duplicate of TMCSD-9a (I  I-07-99 
(5) Duplicatt ~ r i M c m -  I I ~ I  

(6)CrVl Snmple fraalon re-oollepd on 5/27/94 

19 111 I8 25 19.5 26 163 24 17.8 31 35.1 
200 1 I 200 U - - 204 u - - 200 U - - ZOO U - -. 200 U - - 

13Xl 1390 - - 9 4 9  . . - - 3090 - -  . 5890 - - 38JO - - 

Note: Rwults reported on a dry wdghl k l r  
rykg = miaopams per b l o g m  
m@g - mllllgamsper Wogram 
n@g 0 nmogamspcr Uogam ' 

pCi/g - piwauio per gnm 
D = Dllrned 
J = Ertimslcd 
R = Rejaded 
U = h d y l e  nd detcdd al lilted wnecnhalion 
UJ = Estimated oonocntrationpordbly blasedlow 
W = Compbund not drteded ly ccmparlngrnraad 

inn prow a&rt NlSTUbruy 
- - = Analyle n a  anslyzsd .. = Ruultr presented rue Corn adilued $ample 
**' = Reruhr presented nre from 1reinjeUion and rcsadysls 



lbbls SA: Dddlm d An.lfsrL Sadlracd -la 
ThrautUoCld Rcmcd1.l lmmtl@m 
Orllflv Ab P- Bua, Ran+ N m  Y a k  

-- - . . - - , 
I l l  I 2 l  

S .mpli  ID .  

YIIIl loD:~w-84682~ 
V O L A l B . ~  
1.1.Z2-'FsraQlome1hane 
Benzene ' 

Chlombcnzcnc 
E~hyllmzcne 
Toluene 
1.2-Dlcblor6e1haac ( l 'aal)  
Mchloroelhylcoo (TCE) 
Vmyl chlodo 

IOU 
I0 U 
I0 U 
I 0  U 
I 0  U 
IOU 
I0 U 
20 U 

1.2-Dlpbenylbydnrine, 
1.2.4-'MQlorabeorene 
1.4-1~8loroheozenr 
2.4-Wmclhylphenol 
2- Mahylnnphlhdmc 
2-Mahyipheool 
4 -Mdhylphcnol 
Aanaph~hcne 
Accnnphrhyleoe 
Anlhraanc 
Bcnroie add 
Bcoro(a)an~hrwcnc 
Benzo(a)pyrene 
Brnzo(b)OuormIl~cne 
Benrq&l)pmylene 

' Beozqk)Ouoraraheno 
Bearyl bug phthdnle 
Bis(2-donxlhyl) ether 
Dir(2-etbylhayl)phthda1c 
Cbyreoe 
Dibenrohvdn 
3ibc~o(a,b)anlhraane 
Fluomnthrne 
Fluorroe 
1adenql.2.3-odpyreos 
Naph~haleoe 
N-nihordphtirjlnrninc 
Phmanthrcne 
Phci~ol 
Pyrme 

mmUQD:sw-M6m 
?BmCIDEyrcSS C O U r O U N D S : ~  
4.0-DDD 
4.4'-DDE 
4.4'-DDT 
AldriD 
alpha-Chloldane 
pmm-Cblodane 
Dieldrin 
dpha-Endodfaa 
bdonrllaa rulbte 
Bldrio 
Hepadrlor cpodde 
BHC ( l i a a d h l o r g d o h m o e )  I smer r  
dells-BHC 
kt*-PIIC < 



- 

(1) (1) 
~ c s ) - 4 .  n w - 0 1  n c s ~ - +  n m - 0 1  n c m - 4 b  n--*b n c m - s n  n c m - s n  n c m - m  n c m - m  n c m 4  mcm-b 

Mir a 
B ~ Y I  prvathlon 
Methyl parathion 
Ropn+lor 
PCB-1254 
PCB - 1260 

-OD: SW-M61I50 
rm1muspm mmo1ncus: 
2.43-TP (SUbU) 
2.4-D 
Dalapon 
DCPA (Dadhd) 

w r u s :  [ m m  
Aluminum (30WM)IO) 
~ l ~ e o i ~ ( m o m o )  
B d u m  (365IY6010) 
BqUlum (305016010) 
Cadmlum (305016010) 
Cddum (3050/6010) 
Chromium (3OSOI6010) 
Cobdl (30YU640) 
Copper (30501601 0) 
C h r o m i u . H r a ~ c o l ( 7 l W )  
Iron (3OS016010) 
Lead (3MOI7421) 
Magalum (305016010) 
h 4 a n g . a ~  (3OS016010) 
Mnauy (7471) 
Mo~tdonum (3010n480) 
Nickel (305IY6010) 
Polusium (30501601 0) 
Suva (305016010) 
s o d i m  (304016010) 
Strodum (3050177CO) 
'Il1alllum(305(nMl) 
Vmadlum (305016010) 
zinc (3~0160lO) 



- - - 
Sample D*o 05-12-94 05-12-94 11-01-94 11-01-94 05-12-94 11-U7-94 05-12-94 11-01-94 05-12-94 11-07-94 05-12-94 11-m-94 
S l m p l e D e h  (0-.5') (0-5') ( 0 -3 )  (0-.J') (.$-I,) (s-1') (0-3)  (0-3)  (.s-ls) ( s  - 1.1 (0- .Y) (0-3') 

Slroolium 90 0.13+/-0.10 021+1-0.14 - - - - 0.1 U - - 0.18+/-0.10 - - 0.1 U - - - - - - 0.1 U . - - 
Tdal Uranimn 0.09+/-0.05 O.IO+/-0.05 0.12t1-0.04 - - 0.05+/-0.03 - - O.M+/-0.05 - - 0.06+/-0.03 - - 

- - . - - -. -- -- -- -- 
(1)Duplicdtc ofTMCSD-5a (05-12-94) Note: Ruulls reponcd on a drywelgbl h i s  
(2)IJuplicale of'1MCS.D-4n ( I  1-01-94) &s = miaagms per Uogam 
(1)Duplicalo of TMCSD-9a (05-1 1-91) m& = mlligiunlpff kilo~sm , 

(4) Duplicate of TMCSD-9n ( I  1-07-95) o&g -p n m o g m l  per h l l o g l ~ l  
(5)t)uplicate ofTMCSD-lla pCilg = plmcvia per p u s  
(6) CrVIS;\mple hadion re-rulledcd on 5127195 D = Ullral 

J = l31lmn1cd . 
R = Rcjeud 
U = @ a l p  n a  d c l w d  al Usled moocntralioo 
I l l  = Estima~al mnuntrnlioaposshly biascdlow 
W - Compund not deledcd ly mmperiop aItadcd 

im pro6le ug&sl.NISTlibrlvy 
- - = A d y e  nic mdpal 

'" = Results prrseoted are horn L dlhded sample , 
*** = Kuuhr pfueotcd are born areinjedloo md reanalysis 

. . 
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11 02 
n nz 
11 02 
11 OZ 
n nc 
11 6F 
n or 
n 6 C  
11 or 
11 or 
n o t  
n 6c 
n 6c 
11 61 

..r WSC 
re* n 06s ... wz ... n ws 
err  I OZZ ... 11 06s 
r e .  I OZC ... mlP ... n ws ... n ws ... m9z ... n ws ... 11 06s ... n ws .*. 0091 
0.. I 002 ... mPc ... n ws ... mPz ... 11 moz ... I oss ... I OIL ... I09Z 

r e .  n ws ... n ws ... n ws 
.re 11 WS ... I OZI 
r.. n ws ... n moz ... I OZP 

n ZI 
1 z 
n 9 
n 9 
n 9 
n 9 
n 9 
n 9 

(1 2.9 
11 2.9 
n 2.9 
n 2.9 
n r l  
n 21 
n 2.9 
n ZI 
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I 1  t.9 
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n ZI 
n ZI 

n CL 
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n o 1  
n P I  
n E'L 
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n t~ 
n t i  
n t~ 
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n w L  
I OCZ .. CQlL 
n OOL 
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n 01 
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01 
Z 1 

n 01 
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n C9 
n r 9  
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n ZI 
n c 9  
n zr 
n C9 
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I1 F 9  
n 21 
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.. n mo~ .. n mzs .. n mzs .. n mzs .. n mzs 
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n F P  
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n 26 
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sP 
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n 69 
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1061 
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I 0 0 1  
n m c  

m9 l 
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n 01 
n 01 
n 01 
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I t  
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n OC 
11 6s 
n 6 S  
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n 6 S  
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n 6 Z  
n 6 S  
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... 1 ME ... n 009 

. a d  02s ... rn w 9  ... n 009 ... rn w 9  
..r n w 9  ... I WC ... rn 009 ... n 009 
..a I ocz ...I mrl ... n 009 ... rn 009 ... I O C I  ... In 009 ... I OCZ ... rn w~ ... I11 OZZ ... n msz .*. 1 92 ... I C I  ... 191 .., n 009 ... 11 U09 ... n 009 ... n 009 ... 11 009 ... 11 009 ... in msz ... n w 9  
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n e 
no 
n o  
no 

09 
I r 
no 



Mira 
Ehyl pnrnlbion 
Melbyi paruthion 
Propaddor 
PCB-I254 
PCB-1260 

YBTBOD: SW-6468140 
rmmI~sm~ns mwoms: 
Ainphoa-rndhyi (Culbion) 
Cournaphos ' 
Fcnrullnhion 
Wnlhion 
Mevlaphos 
Phornk 
Ronncl 
Sliroyhnr 
l'ricbbron* t 

M U  32 R 
6OOU 23 R 
300 u 700 R 
50 U 340 R 
19 I 490 R 

loo u 100 R 
100 11 280 R 
I00 U 280 R 
la ,  U 580 R 

80 U 
m u  
300 u 

50 U 
40 U 

loo U 
loo u 
loo U 
I00 U 

6.8 11 
5 I 

21 J 
37 U 
6.8 U 
IOI  

-AIS:L!&!! 
Alumlnurn (309N6010) 
Arredc(3MOTXI60) 
Bnrlum (305W6010) 
Btf lurn (30SJl6010) 
Cndmium (305016010) 
Cddurn (3nSJ16010) 
Chromium (305016010) 
CoMI(305016010) 
Copper (305016010) 
Chromium. Handcn l (71%)  
Iron (3MO16010) 
~ c s d  pmon421) 
Maguium (3OY)l6OlO) 
Manpinwe (305Olt010) 
M c r a q  (7471) 
MolyMtnum (3MW480) 
NI&I (305W6010) 
Polatilum (305016010) 
SUver (305016010) 
Sodlum (30SJI6010) 
Strontium (30son7m) 
?l1allium(3OSM841) 
Vanadlum (305016010) 
Zinc (3M016010) 



mcBEyIs - TRY: I rndLa  
'% Mobwe (1603) 
~rarbablcTotd O&c Carbon (W) 
PetroleumHydrogrbons (418.1) 

RADIO NU CUD^^ 
Strontium 89 
Slrotdium 90 
Taa l  Uranium 

(1)Dupl i~ te  ol'TMCSD-4a (05-12-94) Note: Results reported on a d q  wclkl basls 
(2)Dupllate of'lMCSD-4a (11-07-94) lrplLg = mlacgami pcr Ulogsm 
(3)Dupllete of'TMCSD-9a (05-1 I -94) m@g = mllllgamiper Lilogam 
(4)Duplietr of'lMCSD-R (I 1-07-94) n@g = nanograms per tilogam 
(5)Dupli~te of'lMCSD- l la  P m l  l PI-a P a  Pam 
(6)CrVISmple baaion re-collcdcd on 5/27/94 D = Dduled 

I  = Etrimatcd 
R = Rejcdal 
U = Annlyle n n  d e t e a d  at Usled wn&ation 
0 1  = F~timatcd wnanlrationp~dbly blased I w  - W = Compound no1 detcdcd bl wrnpulng m r a a d  

iun prorile a@lnnt NlSTUbry 
- - = Analyle n a  aoalyzal 
*. = Ruulls presented arc from s dlluld sample 

0 *'* = Resubipresmkd are from ardn]cdion audrmdyllc 
I 
h) 
P 



I I l l l l I I  
I I I I I I I I  

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

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

333;=-32,,,a - a 3 3  -; 3 - - 3  3  
= 8 4 " g P = Z Z S 8 8 8 $ Z 8 4 2 2 8 8 2 8 0 $ 8 0 , 8 0 , 8  n n n n n - n n ~  n n n o  n ~ n n ~ o - n - n r o n o n n  

C 1 - - -  - - o  n  Fi 



S.mpls ID.' 

MLa 
Ethyl parathion 
Methyl parahion 
Ropndor  ' 

PCO-1254 
PCH- 1260 

MKIUOU: SW-846 8140 
P ~ C l D ~ ~ S  CUluOUNDS: (rdt4) 
Adaphm-mdhyl (Gulbion) 
Coumnpbon 
Pensulfahion 
Featbion 
Medapbor 
Pborale 
Ronnel 
Stiro@os 
Triehbronae 

LbRmOD: SW-8468150 
r m n m w r c 9 s  wnornluz ma) 
2.4.5-TP (S~VU)  
2.4 -D 
Dalapon 
DCPA (Dadbd) 

CPi-ba 
1 D i d o r o p r q  . 
N 
-OD: WA 1613A 

DIOXINS. hag) 
2.3.7.8-TCDD 

UtTAIS: (mdla) - 
Aluminum (305016010) 
Arrenlc (3010IMO) 
Ddum (305W6010) 
o+um (3050laolO) 
Cadmlum (301016010) 
Cddum (30W6010) 
Chrondum (305OI6010) 
CoMt (30916010) 
Coppn (301016Ol0) 
Chrodlim, Haavdml(71W) 
Iron (3MW6010) 
Lerd (3M0/7421) 
Mngulum (309016010) 
Manganese (30016010) 
M n a y  (7471 ) 
Molykdenum (3010/7.180) 
Nla* (3oscvaoio) 
Potwdum (3MO16010) 
S i lm (301016010) 
S0dilmI(309)I6010) 
Strontium (3050n7W) 
Tballium(305M1141) 
Vmdlum (3M016010) 
Zlnc(3~016010) 



( I )  Duplicate ollMCSD-Ja (05-1 2-94) 
(2)Uupli~ale ollMCSD--la (11 41-94) 
(3)Dupli~ale ollMCSD-Pa (05-11 -94) 
(4)Uuplicdle ollMrSD-Pa ( I  1-07-94) 
(5)Dupllals olTMCSD-I la 
(6) C W l  Sample badion re-a>Ucacd on 5/27/94 

Note: Rea~llt rcpnned on ndry w d k l  bhtic 
&g = mlooprmi per kilognm 
m& = rnlliipamcpa Uogam 
ngkg nmogsmc per Ulogsm 
pCi8 - pimoaia per gam 
n P nilmcd 
I = ht imanl  . 
R = Rcjcaed 
U = Andyle n n  dctcded at Uded ooncnarafion 
UI P L l i m s ~ d  cunmlraliw posdbly biased IW 
W = Compund not detcded by wm+g a t r a d d  

ion profile s@nst NlSTUbary - = Analyle o d  analyzed 
** = Ruulls presented arm from a dUuled rmple 
*** = Resuhs presented are horn n reiojcdion nod rmirlysls 



r n 0 D :  SW-846 llm 
v0J.A- b?abJ 
1 . 1 . 2 . 2 - T d r ~ a h l 0 ~ ) ~ ~ h ~ e  
Bouclle 
Chlorobcnrcne 
Etbylhenzene 
Toluene 
1.2-Di&loroclhane(Tual) 
Triehbroclhy1cna (TCE) 
Vlnyl &lorijs 

m w :  SW-8468mu 
panclDEsRcBs c o m o t r m s :  ~ c u ~ q )  
4,4'-DDD 
4.4'-DDE 
4,4'-DDT 
Aldritl 
alpha-Chlordme 
m a - C h l o r d a n e  
rWeldria 
alpha-Eadorulh 
E o d o ~  sulfale 
Endrin 
llepachlor epoxide 
BIIC (1Imdrlorocydohwnc) lsamcrs 
delta-DHC 
bcla-BHC' 







Simple Dale 
Sample  Depth 

MAMOD: SW-046 8Z lO 
SEMI-VOLAI-ILES: C I L ~ ~  
1.2.4 -Trichlorobcnzene 
1.2 -Dicblorobentene 
1.4 -Dichlorobenzene 
2.4 -Dimelbylphen 01 
2 - Mediylnaph thalene 
2 - Mclbyiphenol 
4 - Mcthylphenol 
Acenaphthene 
Accnaphthylene 
h t h r a c e n e  
B ~ N O  (a) anthraccnc 
Denzo (a) pyreale 
nenzo (b) fluoranthcne 
Oenzo (ghi) p q l e n e  
Ueazo(k) Buoranthenc 
Beozoic acid 
his (2-ethylhenyl) phthala~c  
Ilutyl he* phthalate 
Carbaiole 7 Ciuysene . 

2 di-a-butylphlhalate 
di-n -octyl phtbalate 
D ibau  (a$) anthracene 
Dibenofuran 
Fluonnlhene 
Fluorene 
Indeno (1.2.3 -cd) pyrene 
Naphmalene 
Phenanthrene 
Pyrene 

(1) = Duplica le fa TMCSA -9a 
(2) = Duplica te fa TMCSA - l la 

Nole: Results r epo r td  on a dry weight basis 
p& = mlcrogramsper kilogram 
mdkg =milligrams per kilogram 
J = Eslimalcd conceatration 
U = Analyte not detwted 

PREPhRED1I)ATE: C3.C ~ W l 4 / 9 5 _  
CHECKEWDATE KLA 8116195 



SAMPLE I D .  
(1) 

TMCSD-2. 'I'MCSD -2b T M C S D - q  TMCSD-6b TMCSD-7. TMCSD-7b TMCSD-8. TMCSD-8b TMCSD-9. TlbCSD-9.-01 

- -- - -- - - 
Sample Dale  04-18-95 05- 18-95 04-18-95 04-18-95 04-18-95 04-18-95 01-18-95 04-18-95 04-18-95 04-18-95 
~l..& ~ e p t r  (a-.Y) (.5 - 1') (0- .Y) ( s -  1.1 (0-3) (.s-lV) ( o - . ~ )  ( 5 -  1') ( 0 -3 )  (0-3) 

mIIIOD: EPA 1613. 
DIOXINS F l J M N s :  (a&) 
G j . 8  - K D T  
1.2.3.4.7.8-HxCDD 
I.2,3.6.7.8 - H K D D  
1.2.3.7.8,9-HKDD 
1.2.3.4.6.7.8 -HpCDD 
OCIJD 
L3.7.8 -TCDP 
1.2.3.7.8-PcCDF ' 

1.2.3.4.7.8-HxCDF 
1.2.1.6.7.8-HKDF 
2.3.4.6.7.8-KtiUF 
1.2.3.4.6.7.8 -I IpCDF 
1.2.3.4.7.8.9 -1lpC'VF 
OCDF 
TO'FAI. TCDII 
-I o r a  P ~ C V D  
TOTAL I I K b V  
TOTAL HpCDD 
TOTIU. TCI)F 

~ O T N .  PeCDF 
I TOTAL ILKDF 
~ ' I Q T M .  IlpCDF 

0.9 CI 
1.8 11 
3.9 
1.8 J 

67.2 UJ 
799 UJ 
4.9 1 1  
1.6 

16.7 
2.5 
4.1 UJ 

25.1 CIJ 
6.3 

67.7 C11 
1 .J 
1.1 11 

24.6 
135' 
9.9 . 
26 

53.9 
65.4 

Note: Results reporled on a d ryuc i~h l  basis 
E = Triangle's EMPC nag - all PCDF peaks that are slgnlfifimUy influenced by the 

presence o lDPE peaks are quanlilatrd with EMPC values regardless ol  the 
isotopic abundance ratio. 'These EMrC values are most IPely overertimatcd due 
to the DPE vmotribution to the peak area. 

J = Esttmated wnccnhalioo 
CIJ = Eslimakd cancentrations possibly biased low 
U = Analyle not detected 

2.2 
1.5 
8.1 
4.2 1 
102 111 
774 U l  
8.1 111 
2.4 
15 

3.2 
7.3 CJJ 

35.7 CIJ 
4.2 

82.2 U l  
3.9 
2.2 

56.3 
197 

49.9 
62.1 
79.5 
86.2 

PREPAREDIDATE: . CLC 8/14/95 
CHECKEDIDATE: KLA 8/16/95 



Table 5.1: Preqmemcy of Detect ion and Exceedascc of Poter t i r l  TBCs f o r  Sediment Samples 
T h r e c m i k  Creek Remedial  Invertigation 

Griffiss Air Force B a r .  New York  

Comuanon to ARARs and TBCs Comoarison to Backround 
Range of Frequency of Most Frequency of Background 

L Frequency of Detected Detection Abwe S&gent Detection Above Screemap. - 
Panmeter Detection Concentrations Most Stringent Criterion Background Concentration 

Vola t i lu  (uKlkg) 
Benzene 
Cblorobenzene 
Ethytbenzene 
Toluene 
1 2  -Dicbloroethent (TOW) 
Trichloroethylene (TCE) 
Vinyl chloride 

Semi-Volatika IrrrlkgJ 
13 - Dichlorobcnzene 
1.2 - Diphenyibydnke 
1.2.4 - Trichloroknzmt 
1.4 - Dichlorobenscne 
2 - Methylnapbthakne 
2 - Methylphenol ( 0 - k s o l )  
2.4 - Dmethylphenol 
4 - Methylphenol (p-Cresol) 
Acenaphthene 
Acenaphthylcne 
Anthraccne 
Benzo(a)anthracene 
Benzda)pyrene 
Btnzo( b)fluonnthene 
Benzo(ghi)pcrylene 
Bemzo( k)fluonnthtnc 
B e d c  acid 
Bentyl butyi phthahte 
Bis(2 -ebloroethyl) ether 
Bis(? -ethylhexyl) pbthalate 
Carbawle 
Chrysene 
Di -n -butyl phrhalate 
Di-n-ocrylphthalae 
Dibenzo(a.hpnthracene 
Dibenrofunn 
Fluoranchene 
Pluonne 
Indeno(l.2.3-cd)pyrcne 
N - Nitrosodiphenyiarnine 
Naphthalene 
Pentachlorophenol 
Phenmthrene 
Phenol 
Pynne 

PerticidedYerbisidedPCBs lurlm 
2.4 - D (D~chlorophenoxyace~c aud) 
2.4.5 - T (Silvex) 
4.4 - DDD 
4.4 - DDE 
4.4 - D DT 
A d n n  
alpha - Chlordane 
gamma - Chlordane 
Coumaphos 
Dalapon 
DCPA (Dacthal) 
Dlcamba 
Dichloroprop 
Dieldrin 
alpha - Endosulfan 
Endosulfan sulfate 
Endnn 
Fensulfothion 
Fenth~on 
Guthon (Auriphos-methyl) 
Heptachjor orpoxide 

0.6' 
3 5 '  
N A 
NA 
NA 
2.0' 

0.07' 

12' 
0 58 '  
91' 
12' 
70 
NA 
N A 
'NA 
16 
44 
as 

1.3' 
1.3. 
1.3' 
NA 
1.3' 
NA 
NA 

0.03' 
1995' 
NA 
1.3' 
N A 
N A 
63.4 

. NA 
600 
19 

1.3' 
N A 
160 
400 
240 
05 '  
66 

?A 
NA 

0.01- 
0.01- 
0.01- 
0.1' 

0.001- 
0.001- 

NA 
N A 
N A 
N A 
N A 
0.1' 

0.03' 
N A 
0.8' 
N A 
N A 

0.001- 
0.0008' 



Table 5.7: Preqoeney of Dehct ion  and Exccedanse of Potential TBCa for Sediment Samplu  
Threemik Creek Remedial Inv'eatiuation 

G r i f f u  Ak Force Baae. New Y&L 

Cemmrison to ARARs and T BCs Com~anron to Backpround 
Range of Frequency of Most Frequency of ~ a c k ~ r o u n d e  

Frequency of Detected Detection Above Stringent Detection Abwe Screening 
Parameter Detection Concentrations Most Stringent Criterion Background Concentration 

BHC (Hurcblorocyclohenne) Isomers 
beta - BHC 
delta - BHC 
Mevinphos 
Mi= 
ethyl - Parathion 
methyl - Parathion 
PCB-1254 (Arochlor 1254) 
PCB -1260 (Arochlor 1260) 
Phorate 
Proposhlm 
Rome1 
Stirofor (Tctrachlo~nphos) 
Trichloronrte 

Metala f m r l m  
Aluminum 
Arsepic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium. Henvaknt 
Chromium. Toral 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 
Zinc 

Dioriar InrRjQ 
2.3.7.8 - TCDD 

Diariaa and Puranr (ndkx) (Soriar. 1995. Reumrl in& 
123.4.47.8 - HpCDD 619 
1.2.3.4.6.7.8 - HpCDP 619 
12.3.4.7.8.9 - H&DP 
11.3.4.7.8 - HxCDD 
12.3.4.7.8 - HxCDF 
123.6.7.8 - HxCDD 
12.3.6.7.8 - HxCDF 
12.3.7.8.9 - HxCDD 
12.3.7.8 - PeCDP 
2.3.4.6.7.8 - HxCDP 
2.3.7.8 - TCDD 
2.3.7.8 - TCDF 
TOTAL HpCDD 
TOTAL HpCDP 
TOTAL HxCDD 
TOTAL HxCDP 
TOTAL OCDD 
TOTAL OCDF 
TOTAL PeCDD 
TOTAL PeCDF 
TOTAL TCDD 
TOTAL TCDP 



Table 5.7: Preqoency of Detection and E .cecdrna  of Potential TBCs for Sediment Sampler 
T I r e a i k  Creek Remedial lavcstigrtion 

Griff iu Air Force Base. Ner.York 

Commrison to A R A B  and TBCs Comparisoa to Backround . 
Ranp  of Frequency of Most Frequency of Background 

Frequency of Detected Detection Above Stringent Detection ~ b o v e  ~creening 
Parameter Detection Concentrations Most Stringent Criterion Background Concentration -. . ' .  

~ a d i o n n c l i d u ' ( o C d k ~  
Strontiom -89 
Strontium -90 
Uranium. Total 

Wet Chemirtrr (nz/k& 
Moistwe. Percent 
Penoleum Hydrocarbons 
Total organic Carbon 14124 379 - 7J30 - - NA - - N A 1 

(literion expressed as pg per g organic arbon @g/g oc); results normalized using sample-specific total organic carbon results prior to comparison. 
ARAR = Applicable or Relevant and Appropriate Requirement 
TBC = To & Considered Criteria 
m f l  = milligrams per liter 
mg/kg = millipms per kilogram 
p& = miuogrrms per liter 
f i g k g  = micrograms per kilognm 
NA - Not available or no1 applicabk 
J - Estimated concentration 

PREPAREDIDATE: KLA 8/1/95 
CHECKEDIDATE LAS 8/10/95 



PCB Sampling Results at Patrick Square 
and Drainage Swale Adjacent to Hardfill 49D 

(Source: Parsons 1997) 



SOIL OOIING ANNYTICAL DATA 000-0417-8 
lNCn 
0417 

SDPSOD- 0-.5'. 1 

066-9417-10 
INCR 
0417 
SOIL 

on3Pa 
ma/Ko 

0.02 U 
0.04 U 
0.07 U 
0.07 F 
0.02 U 
0.02 U 
0.M) F 

41 % 
69 % 

81.7 % 

SDPSOS- 1 
0-5 '  

096-0417-1 
lNCn 
0417 
SOIL 

~/22/08 

mg/KL 

SDPSOB- I 
0 - 3  

DM-0417-2 
lNCn 
0417 
SOlL 

8/22/90 

m@u 

SSPSU2- I 
0-5 '  

DM-0417-0 
INCR 
94t7 
SOIL 

8/22/96 

m d K u -  

SDPSOP - 1 
0-5 '  

DOO-0417-5 
INCH 
0417 
SOlL 

e/22pe 
ma/Kg 

SDPS03- 1 
0 - 3  

086-0417-6 
INCR 
0417 
S OlL 

0 / 2 2 ~ e  
mgMg 

SDPSO4-1 
0-5 '  

DM-0417-7 
lNCn 
0417 
SOIL 

8/22/98 
r n w g  

0-.5' 
D96-9417-3 

lNCn 
0417 
SOIL 

8/22/06 

-Am- 

0- .5' 
DM-0417-4 

lNCn 
0417 
SOIL 

~/22/W 
mdlcn_ 

l l l04-28-2 PC8 (221 
1 4 1 - 6  PCB I232 
53469-21 -9 PCB 1242 
12072-20-6 P C ~  1240 
11007-60- 1 PCO 1254 
11096-02-5 PCB 1280 0.03 F 

I-slj'CB 6"RRWATEE8d 
DECACHLORO Docsdiloroblplienyl 26 X 

IJEI'TI I: 0 - 3  

SOVRCE: 

MATRX: 

0 - 3  0-5 '  

8/23/86 8/23/98 
X Recove % Recovo 

0-.5' 0 - 3  

8/23/06 0/23/98 
% necove % Recovo 

DPS00- 1MSD3 
0 - 3  

386-0417-28 
INCR 
0417 
SOIL 

0/23/86 
% Recovery 

0- .5' 0-5' 

8/23/98 
X Recove % Recwe 

SAMPLED: 8/23/& 
% Recovery 

62 % 
11 104-28-2 PCB 1221 

';" 11141-16-5 PC0 1232 
w 53460-2t-0 PCB 1242 

A - Valuos oulsldo 01 conlmd roqulrad OC Ilrnllr. 
D - S u t m ~ l o  compaund dilutad out. 

PAGE I OF 3 



FOnMEn GRlFFlSS AFO SAMPLE ID: 
PATRICK SQUARE DEPTH: 
SOIL BOnlNG ANALYllCAL DATA LAB ID: 

SOUnCE: 
S M :  I- 

1 1104-28-2 PCB 1221 
1 1 1 4 1 6 -  PC01232 
53460-21 -0 PCB 1242 
12872-20-8 PCB 1248 
11097-60-1 PCB 1254 
1 (OW-82-5 PCB 1280 

~ E S ~ # ~ E ' I : R G B ' @ U R R ~ ~ A T E ~ ~  
DECACHLORO Decachloroblphenyl 
8n-09-8 2 4 5,8-TelmcHoro-me1a-xylenc 

~ ~ ~ N ~ ~ $ A ; ~ ~ A ~ \ A . M E T ~ ~ I ~ ~  . , . . . . . , , . , . . . . , . , 
PCTMOlST Molslure, percent 

FORMER GfllFFlSS AFB SAMPLE ID: 
PATRICK SQUARE DEPTH: 

SOURCE: 

MATAX: 

SDPSOS- 1 
0- .5' 

DW-0417-13 
INCR 
0417 
SOlL 

W23IQ8 
r n w K e  

SDPS12 - 1 MSD: 
0-.5' 

008-0420- 14 
INCA 
0420 
SOlL 

SDPS12- 1MS3 
0- .5' 

000-0420- 16 
INCA 
0420 
SOIL 

- Values outslde of conlmd requlmd QC Ilrnllr. 
D - Sumgale compound dluled oul. 

SDPS10-2 
1-1.5' 

DM-0417-16 
INCn 
0417 
SOIL 

8/23/00 

n l m ( l  

SDPS12-1MSI 
0-.6' 

D06-0420- 10 
INCR 
0420 
SOIL 

a/m/ga 
X n o c o v o ~  

0-.5' 1-1.5' 

INCR 

0123190 

M I X  88 X 
05% 1 O X  

0-.5' 

INCR 

SDPS12- 1 
0 -3 '  

096-0420-2 
INCn 
0420 
SOlL 

8/23\06 

>o 
0.05 U 
0.07 U 
0.15 U 
0.05 U 
0.05 U 
0.05 u 

65.07 F 

D 
D 

40.6 % 

SOPS 12 -2 
1-1.5' 

006-0420-3 
INCR 
0420 
SOIL 

~ y z ~ m e  -- 

SDPS12-1MSl 
0--5' 

DOO-0420- 10 
INCII 
0420 
SOIL 

8/23/00 
X Recovery- 

( 
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SAMPLE ID: 

SOlL BOnlNG AN*LYTICAL OATA 
SOURCE: 

MATIIX: 

-- 
BLK1660LCS 

0-0' 
OW-0417-20 

lNCn 
0417 
SOlL 

apnloc 
X I~ocovoly 

BLK4254LCS 
0-0' 

094-9417-23 
INCR 
0417 
SOIL 

Ot28lw 
x ~ O ~ O V O ~ _  ---.- 

BLK t MIOLCS 

Soll. SOIL 

- 
SOPSl4-2 

I-1.5' 
006-0420-7 

lNCn 
0420 
Soll. 

0/23/UO 

lnunc-k 
0.02 U 
0.04 U 
0.07 IJ 
0.02 U 
0.02 u 
0.02 U 
0.01 U 

89 X 
100 % 

81.8 % --- 

Dl.Kl232LCS 
0-0' 

~ 0 6 - - ~ 4 2 0 -  l e  
INCR 
0420 
SOIL 

at28Qa 
X Rocovey 

44 % 

81 X 
04 X 

0-0' 
006-0417-26 

lNcn 
0417 

1 SOIL 
1 0/20/oa 

- 3 ! !  

1 4 - 1  PCB 1232 
53460-21-0 PCB 1242 
12872-20-6 PCB 1248 
11097-80-1 PCB I254 I I 

FORMER GnlFFlSS AFD 
PATRICK SQUARE OEI'TI I: 

ANN.YTlCAL DATA F MATRX: 

---- 
DLK 
0-0' 

IW-9417-32 
INCR 
0417 
SOIL 

fJwloa 
% 

----.-- 
LCS 
0-0' 

5w-0417-33 
INCR 
0417 
SOIL 

8/30/06 
X 

- 
0I.K 
0-0' 

OW-0420-21 
INCR 
0420 
SOlL 

fw/ea 
% CAS NO. 

12674-11-2 PCBlOl6 
11104-28-2 PC0 I221 
I114l-16-5 PC0 1232 
53489-21-9 PCB 1242 
12672-20-6 PC0 1248 I I 

A - Valuoa oulslde of contrad requlrod M: limits. 
0 - Surro(ple compound &luted oul. 
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Cost Estimates Based on FS Addendum 
Scenario Development 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

Est By: J. Fazzolari 
Date: 29-Mar 

Scenario 1 : Excavate to native soils along the entire length of the on-base portion of the creek and backfill 
with clean soils to original grade; 

Unit Total 
Task Name Qty Unit Cost Cost Assumptions 
Mobilization estimated at 5% 77,900 Includes bonding and equip. mob. 

Clearing and Grubbing (30' wide, length of creek) 3 Acre 4730 14,200 

Excavation Backhoe 1 1/2 yd 5950 CY 1.97 1 1,700 
Material Handling and Temporary pads, gravity draining and 
Staging Includes dewatering 1 LS 40000 40,000 possibly bulking 
Loading Backhoe 1 1/2 yd 7700 CY 3.14 24,200 

n (assume 30% swell - R022-250, 10 
I 
w Transportation Dump truck <200 mi 800 EA 71 5 572,000 CY dump truck)) 

Disposal Landfill Haz Bulk 800 CY 154 123,200 Assume 10% will be hazardous 

Disposal Landfill Non-Haz Bulk 7000 CY 102.85 720,000 Assume 90% will be non-hazardous 

Fill mat'l Clay or till - material 5950 CY 5.89 35,000 
Spread dumped mat'l - no 

Backfill compaction 5950 CY 1.54 9,200 

Seeding utility mix hydroseed 150 MSF 56.65 8,500 
Demobilization estimated at 5% 77,900 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 

loverall Cost in $ / in-place CY removed 41 4 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

Est By: J. Fazzolari 
Date: Revised 7/3/02 

Scenario 2: Excavate to native soils along the entire length of the on-base portion of the creek, and 
excavate localized areas of contaminated native soils, and backfill with clean soils to original grade; 

I Unit Total 

Excavation l~ackhoe 1 112 yd 68501 CY 
I I I 

Material Staging Includes dewatering 1 LS 
Loading Backhoe 1 112 yd 8900 CY 

7-l I Transportation l ~ u m ~  truck 4200 mi I 9001 EA 
P I I 

Disposal Landfill Haz Bulk 900 CY 

Disposal 

Backfill lcompaction I 6850 1 CY 
I I 

Fill mat'l 

Landfill Non-Haz Bulk 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 

Clay or till - material 
Spread dumped mat'l - no 

Seeding 
Demobilization 

Cost Cost Assumptions 
I 880001 Includes bonding and equip. mob 

I 

8000 

13,500 
Temporary pads, gravity draining 

27,900 
(assume 30% swell - R022-250, 

CY 

6850 

utility mix hydroseed 
estimated at 5% 

71 5 643,500 10 CY dump truck)) 

CY 

154 138,600 Assume 10% will be hazardous 
Assume 90% will be non- 

150 MSF 

loverall Cost in $ / CY removed 406 

102.85 823,000 hazardous 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

Scenario 3: Excavate to a uniform depth of 2.5 feet below creek bottom, and backfill with clean 
soils to original grade; 

Est By: J. Fazzolari 
Date: 29-Mar 

Task Name 

 rubb bin^ (30' wide, length of creek) 3 

Excavation IBackhoe 1 112 yd 5200 
1 

Material Staging Includes dewatering 1 
Loading Backhoe 1 112 yd 6800 

n 
I Transportation Dump truck c200 mi 700 

Cn 

Disposal l~andfill Haz Bulk I 70C 
I 

Disposal Landfill Non-Haz Bulk 61 OC 

Fill mat'l Clay or till - material 520C 
Spread dumped mat'l - no 

Backfill compaction 520C 

Seeding utility mix hydroseed 1 5C 
Demobilization estimated at 5% 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 
Total 

Unit Total 
Unit Cost Cost Assumptions 

I I 68400~1ncludes bonding and equip. mob 
I 

Acre 1 47301 14,200 1 
I I I 

CY 1.97 10,200 
Temporary pads, gravity draining 

LS 40000 40,000 and possibly bulking 
CY 3.14 21,400 

(assume 30% swell - R022-250, 
EA I 71 51 500,500 11 0 CY dump truck)) 

I 

C Y  1 54 107,800 Assume 10% will be hazardous 
i Assume 90% will be non- 
CY 102.85 627,000 hazardous 

MSF 56.65 8,500 
68.400 

Overall Cost in $ 1  CY removed 41 6 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

Scenario 4: Excavate to a uniform depth of 2.5 feet below creek bottom, and excavate localized areas of 
remaining contaminated sedimentslnative soils, and backfill with clean soils to original grade; 

 ask Name Qty Unit - .-- - -  

Excavation 

Mobilization 
Clearing and 
Grubbing 

Material Staging 
Loading 

3 

estimated at 5% 

(30' wide, length of creek) 

Backhoe 1 112 yd 

v 
I 
cn 

Acre 

Includes dewatering 
Backhoe 1 112 yd 

Disposal 

6800 

Transportation 

Disposal 

Fill mat'l 

CY 

1 
8800 

Landfill Non-Haz Bulk 

Backfill 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 

LS 
CY 

Dump truck <200 mi 

Landfill Haz Bulk 

Clay or till - material 
Spread dumped mat7 - no 

Seeding 
Demobilization 

Unit Total 

8000 

compaction 

Cost Cost 

900 

900 

CY 

6800 

utility mix hydroseed 
estimated at 5% 

Est By: J. Fazzolari 
Date: Revised 7/3/02 

EA 

CY 

CY 

6800 

Assumptions 

CY 

150 

lncludes bonding and equip. mob. 

MSF 

Temporary pads, gravity draining 
and possibly bulking 

(assume 30% swell - R022-250, 
10 CY dump truck)) 

Assume 10% will be hazardous 
Assume 90% will be non- 
hazardous 

loverall Cost in $1  CY removed 409 





Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 3/2002 

Est By: J. Fazzolari 
Date: 29-Mar 

Scenario 6: Same as Scenario 3 (excavate to a uniform depth of 2.5 feet below creek bottom, and backfill 
with clean soils to original grade), except remove only 1-foot of sediment between TMCSD-8 and TMCSD- 
10-2 due to the addition of 2- to 3-feet of clean soil to be placed over the entire area to raise the original 
elevation as part of the wetland mitigation program 

l ~ a s k  Name Qty Unil . - - -  

Mobilization lestimated at 5% I I 
I 

Clearing and Grubbing 1 (30' wide, length of creek)) 3 ) ~ c r e  
I I I 

Excavation (~ackhoe 1 112 yd I 3575 1 CY 
I I 

Material Staging Includes dewatering 1 LS 

n 
Backhoe 1 112 yd 4600 CY 

I 
a, 

Disposal 

Transportation 

Disposal 

Landfill Haz Bulk 

Fill mat'l 

Dump truck <200 mi 

Landfill Non-Haz Bulk 

Backfill 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 
Total 

500 

Clay or till - material 
Spread dumped mat'l - no 

Seeding 
Demobilization 

Cost Cost Assumptions 
I 4890011ncludes bondina and eaui~.  mob. 

500 

CY 

4200 

compaction 

EA 

CY 

3575 

utility mix hydroseed 
estimated at 5% 

400001 40,000 (and possibly bulking 
3.141 14.400 1 

1.97 

CY 

3575 CY 

150 

7,000 

71 5 

MSF 

Overall Cost in $ I CY removed 432 

Temporary pads, gravity draining 

154 

102.85 

, ~, 

357,500 

77,000 

432,000 

(assume 30% swell - R022-250, 
10 CY dump truck)) 

Assume 10% will be hazardous 
Assume 90% will be non- 
hazardous 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

Dredge Deposits - Berms 

Est By: J. Fazzolari 
Date: 1 -Apr 

Task Name Q ~ Y  
Mobilization lestimated at 5% I 

I 
Clearing and Grubbing (30' wide, length of creek) 3 

Excavation Backhoe 1 112 yd 1700 

Material Staging Includes dewatering 1 
Loading Backhoe 1 112 yd 2200 

Transportation Dump truck ~ 2 0 0  mi 
n 

220 
I 
w Disposal Landfill Haz Bulk 220 

Disposal l~andfill Non-Haz Bulk I 2000 
lClay mat'i 300' haul, no I 

Grading lcompaction 1 1500 
I 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 

Unit Cost C;;;o( 

MSF I 56-65! 22,700 

Assumptions 

Added area to clear on the 
opposite side of creek 

Temporary pads, gravity draining 
and possibly bulking 

(assume 30% swell - R022-250, 
10 CY dump truck)) 

Assume 10% will be hazardous 
Assume 90% will be non- 
hazardous 
Assume top 1 ' of clay on site will 
be araded 
Included in cost for one of 
scenarios 1-6 

loverall Cost in $ / CY removed 423 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

Est By: 
Date: 

Off-Base portion of Creek: Excavate select portions of creek to specified depths from the base property line to the 
pond. 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 
Total 

I 
A 

loverall Cost in $ I  CY removed 1003 

Unit Total 
Task Name Qty Unit Cost Cost Assumptions 

Mobilization 

Clearing and Grubbing 

Excavation 

Material Staging 
Loading 

Transportation 

Disposal 

Disposal 

Fill mat'l 

Backfill 

Seeding 
Demobilization 

estimated at 5% 

(30' wide, length of creek) 

Backhoe 1 112 yd 

Includes dewatering 
Backhoe 1 112 yd 

Dump truck <200 mi 

Landfill Haz Bulk 

Landfill Non-Haz Bulk 

Clay or till - material 
Spread dumped mat'l - no 
compaction 

utility mix hydroseed 
estimated at 5% 

3 

80 

1 
100 

10 

10 

100 

80 

80 

120 

Acre 

CY 

LS 
CY 

EA 

CY 

CY 

CY 

CY 

MSF 

4730 

1.97 

10000 
3.1 4 

715 

154 

102.85 

5.89 

1.54 

56.65 

2500 

14,200 

200 

10,000 
300 

7,200 

1,500 

10,000 

500 

100 

6,800 
2,500 

Assume work is completed in same contract as one 
of scenarios 1-6. If not, will be significantly higher. 

Temporary pads, gravity draining and possibly 
bulking 

(assume 30% swell - R022-250,10 CY dump 
truck)) 

Assume 10% will be hazardous 

Assume 90% will be non-hazardous 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

Downstream edge of pasture to Pond: Excavate 3.5 feet of sediment throughout pond. 

Est By: J. Fazzolari 
Date: 1-Apr 

Task Name Qty Unit 
Mobilization lestimated at 5% I I 

I 
Clearing and Grubbing 

Excavation 

(30' wide, length of creek) 

Material Staging 
Loading 
: 

Backhoe 1 112 yd 

Transportation 

I~andfill Non-Haz Bulk I 8 5 0 0 1 ~ ~  
I 1 I 

1 

Includes dewatering 
Backhoe 1 112 yd 

n 
I 

Acre 

7300 

Dump truck ~ 2 0 0  mi 

Backfill ]compaction I 73001Cy 
I I I 

CY 

1 
9500 

Disposal 

Fill mat'l 

LS 
CY 

950 

lncludes stream diversion and 
continual dewateringlholdingl I 1 

EA 

Landfill Haz Bulk 

common earth - material 
Spread dumped mat'l - no 

Seeding 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 

950 

7300 

utility mix hydroseed 

Pond Dewatering 
Demobilization 

Cost Total Cosi 
1 921 OC 

CY 

CY 

treatment I 1 ILS 
estimated at 5% I 

Assumptions 

30 

Temporary pads, gravity draining and 
possibly bulking 

(assume 3O0/0 swell - R022-250, 10 CY 
dumr, truck)) 

MSF 

Assume 10% will be hazardous 

Assume 90% will be non-hazardous 

Assumes one day excavtaor for stream 
diversion and 30 gpm of air 
stripperlfiltration treatment for pond for 
one month 

Overall Cost in $ 1 CY removed 402 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

Annual Cost of monitoring stream for water quality and fish tissue for a five year period. 

Est By: J. Fazzolari 
Date: 1-Apr 

Task Name 

I Surface Water Samples 22 sampling locations per year 
analvzed for VOCs 1 for five vears 

l~ur face Water Samples 1 

Surface Water Samples 
analyzed for SVOCs same sampling locations 

analyzed for PCBs 
Surface Water Samples 

l~ur face Water Samples I 

same sampling locations 

analyzed for Dioxin and 
Furans same sampling locations 

analyzed for Metals 
Fish tissue samples 

same sampling locations 

analyzed for PCBs 
Fish tissue samples 

Ihomogenizing, lipid I 

3 sample locations 

analyzed for pesticides 
Fish tissue sample prep, 

same fish sampling locations 

Sample shipping l ~ i v e  sample collection events 

Subtotal 
Contingency (1 5%) 
Subtotal 
Engineering, Legal, and Administrative (25%) 
Total Annual cost 
Total Present Year Cost 

determination 

Sample collection 

Qty Unit Cost Total Cost Assumptions 

same fish sampling locations 

Five sample collection events 

2 2 1 ~ ~  I 1051 2,400 lincludes Cd, Pb, Hg, Ag, Zn 
I I I I 

22 EA 120 2,700 Assumed same locationas as in FS 

22 EA 75 1,700 

2 1 ~ ~  I 1001 200 !of sampling 

Assumed same locations as in FS 

22 

5 

EA 

days 

45 

1200 

1,000 

6,000 
Assume 2 person crew for five days eac 
year, including field parameters 
Assume two coolers shipped each year 



Former Griffis AFB - Three Mile Creek Feasibility Study 
Cost Estimate based on FS addendum scenario development, 312002 

I Total 

Totdl Volume Excavated 
(inchding berms, off base, 
ahd pond) 

Cost per YD I J 431 $ 421 $ 432 $ 422 $ 437 $ 439 

Assumptions: 
1. Assume 3.5 feet of excavation depth throughout pond area 
2. Assume sediment processing consists of draining on temporary staging area. 
3. Assume 10% of dredged material will be considered hazardous, 90% non-hazardous 
4. Assume 30% swell of in-place material due to dredging 
5. Assume staging area will be temporary cover over unexcavated area for draining soil 
6. Volumes for dredging scenarios1 -6 based on memo dated 3/25/02 from G. Florentino 
7. Volumes for dredging of off-base stream and pond based on FS addendum dated 3/2000 
8. Assume haul road will be 30' wide cleared and grubbed area beside creek 
9. Assume all work will be completed under one project 


