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Syracuse, New York 13204-2400 
 
RE: Sample Summary 

November 2008 Sediment Sampling 
 Cayuga Lake Tributaries and Flood Control Channel 
 ERM Project No. 0080140 
 
Dear Mary Jane: 
 
As requested at the meeting on 10 December 2009, Environmental 
Resources Management (ERM) is providing the results of the pre-
dredging sediment sampling program conducted in November 2008. 
 
The sampling was conducted between the 17th and 24th of November 2008 
from a small barge provided and operated by Parratt-Wolff, Inc. of 
Syracuse, New York.  Chemical analysis was conducted by Life Sciences 
Laboratories, Inc., and physical testing was conducted by PW 
Laboratories, Inc.  All sampling and analysis was conducted according to 
the Workplan prepared by Ecologic dated 15 July 2008 and provided to 
the New York State Department of Environmental Conservation 
(NYSDEC) for review on August 2008.  NYSDEC Staff provided written 
comments to the Workplan in a letter dated 15 September 2008.   A copy 
of this letter and the Workplan - revised based on NYSDEC comments -  is 
presented in Attachment A. 
 
The purpose of the sampling was to characterize the chemical quality and 
physical characteristics of sediment present in the lower reaches of 
Cayuga Lake tributaries and Flood Control Channel.  The data are needed 
to complete the planning and design phase of the City of Ithaca’s initiative 
to dredge accumulated sediment from the southern tributaries to Cayuga 
Lake.   
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The chemical content of the sediments will, to a large degree, constrain the 
options for how dredged materials are managed during removal, 
dewatering/management and ultimate disposal.  Physical characteristics 
of the sediment affect the selection of equipment, design of the dewatering 
facilities, and capacity of the site(s) selected for ultimate disposal. 
 
The work was conducted in accordance with the NYSDEC guidance for 
evaluating the quality of dredge material in the Technical and Operational 
Guidance Series (TOGS) 5.1.9 In-Water and Riparian Management of Sediment 
and Dredged Material (NYSDEC 2004).  
 
The physical results indicate the presence of a silty sand amenable to 
hydraulic dredging, the preferred dredging method.  The chemical results 
indicate that all sediment (with the exception of two locations) are 
classified as Class A Sediment, as defined in the NYSDEC Guidance TOGS 
5.1.9.  Class A Sediment is defined as sediment with no appreciable 
contamination.  Two samples contained minor exceedances for total 
polynuclear aromatic hydrocarbons (PAHs) resulting in a classification as 
Class B Sediment (defined as sediment with moderate contamination and 
potential chronic toxicity to aquatic life).  Since the threat presented by 
Class B is aquatic and the dredging program is not considering “in water” 
disposal, it appears that all sediment are suitable for dredging and upland 
disposal. 
 
A map showing the boring locations is presented in Attachment B and 
boring logs are presented in Attachment C.  Tables showing the results of 
chemical and physical testing are presented in Attachment D and 
analytical reports are presented in Attachment E. 
 
Please call me if you have any questions or comments. 
 
Sincerely, 
 

 
Edward Hinchey, P.G. 
Principal 
 
Attachments 
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Alexander B. Grannis
Commissioner

New York State Department of Environmental Conservation
Division of Environmental Permits, Region 7
1285 Fisher Avenue,  Cortland, New York  13045-1090

Phone: (607) 753-3095  •  FAX: (607) 753-8532

Website: www.dec.ny.gov

September 15, 2008

Elizabeth C. Moran, Ph.D.
EcoLogic - Aquatic, Terrestrial and Wetland Consultants
Atwell Mill Annex,  Suite S-2
132 ½ Albany Street
Cazenovia, NY 13035

RE: City of Ithaca Dredging Initiative - Cayuga Inlet and Tributaries

Dear Ms. Moran:

The Department has reviewed the sampling plan for the City of Ithaca Sediment Removal Project
for Cayuga Inlet and tributaries and we have the following comments: 

1. The samples should be collected within the proposed dredge locations so as to depict the
concentrations of contaminants in the material that will be removed. Therefore, please
provide a map of the proposed dredge sites and include the sediment sample locations
within these proposed sites. Please also provide a calculation for the amount of sediment
to be dredged from each of these sites.

2. If there are visible horizons in the sediment collected within each core, the sediment
should not be homogenized. Visible horizons would include discernable changes in
sediment type (sand/silt/clay) or distinct changes in color. If there are visible horizons,
each different segment should be analyzed separately. If the material is homogeneous
throughout the core, one homogenized sample representing the entire length of the core
will be sufficient.

3. All samples should be analyzed for grain size and TOC.

4. Analytical laboratories must be ELAP certified for the parameters they are analyzing for
at the time of analysis. 

5. Results should be provided in a report that includes a discussion of the analytical results
and how they compare to the categories in TOGS 5.1.9.  
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If you have any questions regarding the sampling plan, feel free to contact Karen Woodfield at
518-402-8196 or Diane English at 518-402-8195.  If we can be of further assistance please
contact me at the above address.

Sincerely,

John H. Merriman, Jr.
Deputy Regional Permit Administrator

cc: Ken Lynch
Jim Burke
Mary Jane Peachey
John Feltman
Karen Woodfield
Diane English
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Sediment Removal in the Cayuga Lake Tributary 
Work Plan 

1. Introduction  
This document outlines the scope of the field and laboratory effort to characterize the chemical 
quality and physical characteristics of sediments deposited in the lower reaches of tributaries to 
Cayuga Lake. Data are needed in order to complete the planning and design phase of the City of 
Ithaca’s initiative to dredge accumulated sediment from the southern tributaries to Cayuga Lake. 
The chemical content of the sediments will, to a large degree, constrain the options for how 
dredged materials are handled during removal and ultimate disposal.  Physical characteristics of 
the sediment affect the selection of equipment, design of the dewatering facilities, and capacity of 
the site(s) selected for ultimate disposal.  

2. NY State guidance 

The NYSDEC provides guidance for evaluating the quality of dredge material in the Technical 
and Operational Guidance Series (TOGS) 5.1.9 In-Water and Riparian Management of Sediment 
and Dredged Material (NYSDEC 2004).  There are three classes of dredge material defined in 
TOGS 5.1.9 based on levels of contamination; the TOGS provides guidelines for the management 
of dredge material in each class. 

• Class A is defined as sediment with no appreciable contamination 

• Class B is defined as sediment with moderate contamination and potential 
chronic toxicity to aquatic life 

• Class C is defined as sediment with a high level of contamination and potential 
acute toxicity to aquatic life. 

The upper limits of the chemical content used to delineate the classes of sediment are presented in 
Exhibit A, which summarizes relevant tables from the NYSDEC 2004 guidance document. When 
Class B or C sediment is expected, the NYSDEC guidance document calls for evaluating the 
proposed future sediment surface to verify that concentrations of chemicals of concern do not 
exceed the pre-dredging levels. That is, sediment testing must address the potential for exposing 
layers of sediment with higher concentrations of contaminants.  

Both organic and inorganic chemicals are included on the NYSDEC guidance value list to 
differentiate Class A, B, and C sediments. Limits are identified based on the concentrations of 
benzene, certain heavy metals (arsenic, cadmium, copper, lead and mercury), pesticides (DDT 
compounds and dieldrin), PAHs and PCBs.   

3. Review of existing data 

NYSDEC collected and analyzed seven core samples of sediment deposited in four locations in 
the Cayuga Inlet (Figure 1 and Table 1). These results, from 2003, indicate that Class B 
sediments may be present in the Inlet. Two locations, CL103 and CL104, exhibited copper and 
lead levels in the sediment in the low end of the Class B range. In addition, one sample of deeper 
sediment from site CL103 had a detectable concentration of one PCB congener (Aroclor 1254) 
and slightly exceeded the Class A threshold for total PCBs.  
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In 2008, O’Brien & Gere Engineers completed sampling and analysis of sediment deposited in 
the City’s water supply reservoir on Sixmile Creek (the Sixty-Foot Reservoir). Six cores were 
collected. The concentrations of DDT compounds detected in the samples of sediment collected 
from the reservoir ranged from Class A to low Class B.  The concentrations of DDT compounds 
in the reservoir were at the low end of ubiquitous levels detected by the NYSDEC in the Finger 
Lakes. The remainder of analyses (consisting of metals, BTEX, and PAHs) of sediment samples 
collected from the reservoir were Class A. 

4. Project approach 

The approach is summarized below: 

• A depth finder and global positioning system (GPS) will be used at each 
sampling location to document overlying water depths and the location of the 
sediment surface. 

• The number of required samples is based on the volume of material to be 
removed from the tributaries; this volume has not yet been finalized. Using 
Balduck’s equation in NYSDEC TOGS 5.1.9, and assuming that approximately 
500,000 cubic yards of material will be dredged, and that the average dredging 
depth is 12 ft. (4 yd), the surface area to be dredged in 125,000 square yd. This 
requires 14 samples. Sampling points will be arranged in a grid.  

• The Sampling and Analysis Plan provides for the collection of 14 sediment cores 
advanced to a sediment depth of approximately 14 ft. The proposed dredging 
depth (e.g., the top 6 - 12 ft of the core, depending on the area) will be 
composited into a discrete analytical sample. In addition, samples of material 
below the proposed dredging depth will be collected at five of the 14 locations. 
These sites will be in locations considered most likely to exhibit Class B 
sediment quality, based on the 2003 results.  

• Sediment samples will be analyzed for physical parameters to support dredging 
design. These physical parameters include moisture content, Atterberg Limits, 
TOC, grain size distribution, specific gravity, and USCS classification (Table 2) 

• Sediment samples will be analyzed for the following chemicals, per NYSDEC 
guidance: benzene, metals (arsenic, cadmium, copper, lead, zinc, and mercury), 
pesticides (DDT compounds, and dieldrin), PAHs, and PCBs (Table 3) 

5. Sampling and Analysis Plan 

The Sampling and Analysis Plan consists of a sediment coring investigation and an 
environmental protection plan, as discussed below.   

5.1 Sediment Coring Investigation 

5.1.1 Sample Locations and Analyses 

Sediment cores will be advanced at 14 locations shown in Figure 2.  Sample 
quantities, quality control samples, containers, preservation, and analytical methods 
are presented in Table 4. 
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Chemical analyses will be completed by Life Sciences Laboratory in Syracuse NY.  
As specified in the NYSDEC guidance, 25% of the sample results will be reported 
as New York State Analytical Services Protocol (ASP) Category B deliverables to 
allow for data validation.  Physical parameters will be analyzed by PWL Labs in 
Syracuse NY and reported according to the subject method requirements.  A 
completed chain of custody form will accompany samples submitted for analysis.  

5.1.2 Collection Procedures 

Sediment coring will be completed by Parratt-Wolff using manual push core or 
conventional drilling and casing methods.  The conventional drilling methods will 
provide the capability to obtain deep sediment cores.  Upon collection, the 
sediment cores will be observed and visual descriptions of the sediment will be 
recorded in field logs. In particular, sediment cores will be observed for evidence 
of layering that might suggest different material types. 

The Allan H. Treman State Marine Park will be used as the access point for 
launching the sampling vessel.  

5.2 Environmental Protection Plan 

Prior to working in the tributaries, the drilling contractor will inspect their equipment for 
leaks.  In the event that leaks are present they will be repaired or the equipment replaced 
before the equipment is brought to the site.  Once in the tributaries, potential spill sources 
consist of the engine for the cathead on the tripod and the engines for the float and support 
boat.  The drilling contractor will have absorbent booms present to contain releases, if any.  
Refueling operations will be performed away from the tributaries. A representative from 
the project team will be on site during the entire operation to log the cores and provide 
inspection services.  

6. Project reporting 

A Technical Memorandum will be prepared following the completion of field activities and 
laboratory analyses to address the requirements of the Draft Environmental Impact Statement.  
The Technical Memorandum will identify the following: 

• The physical characteristics of the dredge material provided by the results of 
investigation analyses. 

• The chemical characteristics of the dredge material provided by results of 
analyses of sediment for TOGS 5.1.9 parameters  

• Appropriate methods of dredging and handling will be discussed based on the 
physical and chemical characteristics of the material. 

7. Subcontractors 

Several subcontractors will be utilized for the project. This effort will be overseen by ERM, the 
engineering subcontractor to EcoLogic LLC.  
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• Parratt-Wolff, Inc. will provide the boat and drilling services for sediment 
coring activities 

• Life Sciences Laboratory will analyze sediment samples for chemical 
parameters 

• PW Labs Inc. will analyze sediment samples for physical parameters associated 
with dredging design 

8. Project Schedule 

The anticipated project schedule is presented below: 

• Sediment coring activities will be completed in late summer 2008.  It is 
anticipated that the sampling will be completed in 3 days.  

• Laboratory analyses will be completed approximately 30 days after completion 
of field work. 

• A Technical Memorandum, including dredge material characterization, will be 
completed approximately 15 days after receipt of the data validation results. 
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Tables 
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Table 1.  Analytes detected in Cayuga Inlet sediment (sample date 8/12/2003) compared with TOGS 5.1.9 Sediment Quality Threshold Values. 
   Location ID CLI01T CLI01B CLI02T CLI02B CLI03T CLI03B CLI04T 
   Sample Depth* 0-104 104-134 0-50 50-62 0-111 111-121 0-67 
  Sediment Quality Threshold Values               
  TOGS 5.1.9               

Chemical Name Class A Class B Class C               
Metals (mg/kg)                  

 Arsenic <14(8.2) (8.2)14 - 53 >53 4.6  0.3  6.8  5.4  5  6.6  4.6  
 Cadmium <1.2 1.2 - 9.5 >9.5 0.23  0.42  0.18  0.2  0.43  0.45  0.39  
 Copper <33 33 - 207(270) >207(270) 26.8  29  22.7  24  38.7  33.2  35.1  
 Lead <33(47) 33(47) - 166(218) >166(218) 22.3  24.9  17.1  20.3  77.4  59.8  54.1  
 Mercury <0.17 0.17 - 1.6(1.0) >1.6(1.0) na  na  na  na  na  na  na  

Petroleum-related compounds (mg/kg)                 
 Benzene <0.59 0.59 - 2.16 >2.16 na  na  na  na  na  na  na  
 Total BTEX <0.96 0.96 - 5.9 >5.9 na  na  na  na  na  na  na  

PAHs (mg/kg)                  
 Naphthalene See Total PAHs 4.83 U 4.4 U 4.83 U 4.95 U 4.93 U 4.4 U 4.8 U 
 Acenaphthylene See Total PAHs 5.82 U 5.3 U 5.71 U 5.95 U 5.83 U 5.3 U 5.75 U 
 Acenaphthene See Total PAHs 4.03 U 4.4 U 4.83 U 4.08 U 4.93 U 4.4 U 4.8 U 
 Fluorene See Total PAHs 0.57 U 0.519 U 0.55 U 0.673 U 0.571 U 0.519 U 0.588 U 
 Phenanthrene See Total PAHs 1.75 U 1.69 U 1.72 U 1.76 U 1.75 U 1.59 U 8.2  
 Anthracene See Total PAHs 1.79 U 1.63 U 1.76 U 1.8 U 1.7 U 1.63 U 1.78 U 
 Fluoranthene See Total PAHs 0.57 U 0.618 U 0.68  0.573 U 1.2  1.2  4.9  
 Pyrene See Total PAHs 0.733 U 0.667 U 0.716 U 0.737 U 0.734 U 0.54  1.4  
 Benzo(a)anthracene See Total PAHs 0.053  0.036  0.056  0.045  0.16  0.14  0.47  
 Chrysene See Total PAHs 0.407 U 0.371 U 0.3 U 0.4 U 0.408 U 0.371 U 0.34  

Benzo(b)fluoranthene See Total PAHs 0.066  0.0445  0.075  0.048  0.15  0.1  0.34  
Benzo(k)fluoranthene See Total PAHs 0.0448 U 0.0408 U 0.035  0.045 U 0.076  0.083  0.31  

 Benzo(a)pyrene See Total PAHs 0.071  0.0566 U 0.0508 U 0.0514 U 0.2  0.28  0.65  
Dibenzo(a,h)anthracene See Total PAHs 0.0816 U 0.0741 U 0.0708 U 0.0818 U 0.0815 U 0.0742 U 0.0809 U 

Benzo (g,h,i)perylene See Total PAHs 0.206 U 0.169 U 0.203 U 0.209 U 0.206 U 0.108 U 0.2 U 
Indeno(1,2,3-cd)pyrene See Total PAHs 0.118 U 0.108 U 0.116 U 0.119 U 0.116 U 0.108 U 0.117 U 
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   Location ID CLI01T CLI01B CLI02T CLI02B CLI03T CLI03B CLI04T 
   Sample Depth* 0-104 104-134 0-50 50-62 0-111 111-121 0-67 
  Sediment Quality Threshold Values               
  TOGS 5.1.9               

Chemical Name Class A Class B Class C               
Pesticides (mg/kg)                  

 4,4'-DDE See Sum of DDT+DDD+DDE 0.054 U 0.04 U 0.053 U 0.055 U 0.11 U 0.099 U 0.11 U 
 4,4'-DDD See Sum of DDT+DDD+DDE 0.054 U 0.04 U 0.053 U 0.055 U 0.11 U 0.099 U 0.11 U 
 4,4'-DDT See Sum of DDT+DDD+DDE 0.054 U 0.04 U 0.053 U 0.055 U 0.11 U 0.099 U 0.11 U 
 Mirex <0.0014 0.0014 - 0.014 >0.014 na  na  na  na  na  na  na  
 Chlordane <0.003 0.003 - 0.036 >0.036 na  na  na  na  na  na  na  
 Dieldrin <0.11 0.11 - 0.48 >0.48 0.054 U 0.04 U 0.053 U 0.055 U 0.11 U 0.099 U 0.11 U 

Chlorinated hydrocarbons (mg/kg)                 
 PCB-1016  

(Aroclor 1016) 
 See Total PCBs  0.054 U 0.04 U 0.053 U 0.055 U 0.054 U 0.049 U 0.054 U 

 PCB-1221 
(Aroclor 1221) 

 See Total PCBs  0.054 U 0.04 U 0.053 U 0.055 U 0.054 U 0.049 U 0.054 U 

 PCB-1232 
(Aroclor 1232) 

 See Total PCBs  0.054 U 0.04 U 0.053 U 0.055 U 0.054 U 0.049 U 0.054 U 

 PCB-1242 
(Aroclor 1242) 

 See Total PCBs  0.054 U 0.04 U 0.053 U 0.055 U 0.054 U 0.049 U 0.054 U 

 PCB-1248 
(Aroclor 1248) 

 See Total PCBs  0.054 U 0.04 U 0.053 U 0.055 U 0.054 U 0.049 U 0.054 U 

 PCB-1254 
(Aroclor 1254) 

 See Total PCBs  0.054 U 0.04 U 0.053 U 0.055 U 0.071  0.110  0.054 U 

 PCB-1260 
(Aroclor 1260) 

 See Total PCBs  0.054 U 0.04 U 0.053 U 0.055 U 0.054 U 0.049 U 0.054 U 

 2,3,7,8-TCDD 
(sum of toxic 
equivalency) 

<0.0000045 0.0000045 – 
0.00005 

>0.00005 na  na  na  na  na  na  na  
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   Location ID CLI01T CLI01B CLI02T CLI02B CLI03T CLI03B CLI04T 
   Sample Depth* 0-104 104-134 0-50 50-62 0-111 111-121 0-67 
  Sediment Quality Threshold Values               
  TOGS 5.1.9               

Chemical Name Class A Class B Class C               
Total PAHs 

(sum detected) 
<4 4 - 35(45) >35(45) 0.190  0.081  0.846  0.093  1.79  2.34  16.6  

Sum of 
DDT+DDD+DDE 

<0.003 0.003 - 0.03 >0.03 0.054 U 0.04 U 0.053 U 0.055 U 0.11 U 0.099 U 0.11 U 

Total PCBs 
(sum detected) 

<0.1 0.1 - 1 >1 0.054 U 0.04 U 0.053 U 0.055 U 0.071  0.110  0.054 U 

Notes:                  
na - no data available                  
U - indicates analyte was not detected above the value shown. 

* Sample depth units were not provided in the data source used for this table. 
              

TOGS 5.1.9 = Sediment screening values for dredge material characterization obtained from Technical & Operational Guidance Series 5.1.9, 
In-Water and Riparian Management of Sediment and Dredge Material (TOGS 5.1.9: NYSDEC 2004). 

Sediment classes defined by TOGS 5.1.9: 
    Class A = No toxicity to aquatic life.  Dredging and in-water or riparian placement, at approved locations, can generally proceed. 
    Class B = Chronic Toxicity to aquatic life.  Dredging and riparian placement may be conducted with several restrictions. 
    Class C = Acute Toxicity to aquatic life.  Dredging and disposal requirements may be stringent; ensure that the dredged material is not a regulated 
                    hazardous waste material as defined in 6NYCRR Part 371. 

Results in Class B range are in bold                 
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Table 2.  Physical tests for Dredging Design. 
Physical Test Test Method Description 

Natural Moisture Content   ASTM D2216 Indicates the current physical state of the soil or 
sediment based on the results of the Atterberg Limits 
testing.  A soil or sediment can be in brittle solid, solid, 
plastic, or liquid states.   For fine grained soil or 
sediment, the natural moisture content is related to shear 
strength. 

Atterberg Limits  ASTM D4318 Evaluates the plastic limit, shrinkage limit, and liquid 
limit of the soil or sediment.  The information is used to 
classify the soil or sediment, and can be used to predict 
the soil or sediment mineralogy. 

Organic content, measured 
as total organic carbon 
(TOC)  

USEPA Lloyd Kahn Evaluates the organic content of a soil or sediment as a 
predictor of the adsorptive capacity of the soil or 
sediment for hydrophobic compounds.   

Grain size distribution  ASTM D422/1140 Classifies soil or sediment as coarse grained or fine 
grained.  Grain size distribution of coarse grained soil or 
sediment will correlate to friction angle, which is used to 
estimate the shear strength of the soil or sediment.    

Specific Gravity  ASTM D854 Provides an estimate of the ratio of the soil or sediment 
density to the density of water.  Used to calculate other 
soil or sediment properties such as density, void ratio, 
degree of saturation.  

USCS Classification  ASTM D2487 Classifies soil or sediment according to grain size and 
plasticity.  Correlates with engineering properties of the 
soil or sediment.  
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Table 3. Analytical methods and sample quantities for sediment analyses. 
    Environ. Quality Control    

Sampling 
Section Analysis Laboratory Analytical Method Lo

ca
tio

ns
 

Sa
m

pl
es

 

D
up

 

M
S 

M
SD

 

Total Unit Cost Cost 
Analytical Tests            

 Benzene LSL USEPA 8260 14 19 2 2 2 25 $      80 $ 2,000 

 Pesticides: 
Dieldrin/DDT comp. LSL USEPA 3550/8081 14 19 2 2 2 25 $     160 $ 4,000 

 PCBs LSL USEPA 3550/8082 14 19 2 2 2 25 (inc. w/ pesticides cost) 
 PAHs LSL USEPA 8270 14 19 2 2 2 25 $      150 $ 3,750 

 Metals (As, Cd, Cu, 
Pb,  and Zn) LSL USEPA 3050/6010 14 19 2 2 2 25 $        50 $ 1,250 

 Mercury LSL USEPA 7471 14 19 2 2 2 25 $        25 $     625 
 Total Organic Carbon Test Am.-Pit USEPA Lloyd Kahn 14 19 2 2 2 25 $        85 $  2,125 
 Percent solids LSL ASTM SM2540G 14 19 2 2 2 25 $        10 $    250 

Physical Tests            
 Moisture Content PW Labs ASTM D2216 7 7 0 0 0 7  $          7  $      49  

 Atterberg Limits PW Labs ASTM D4318 7 7 0 0 0 7  $        78  $    546 
 Grain Size PW Labs ASTM D422/1140 7 7 0 0 0 7  $      146   $  1,022 
 Specific Gravity PW Labs ASTM D854 7 7 0 0 0 7  $        55  $    385 
 Classification PW Labs ASTM D2487 7 7 0 0 0 7  $          5  $      35  
           TOTAL  $ 16,037      

Notes: 
Pesticides (DDT, DDD, DDE, dieldrin); PCBs = polychlorinated biphenyls; PAHs = polycyclic aromatic hydrocarbons. 
Metals: As = arsenic, Cd = cadmium, Cu = copper, Pb = lead, and Zn = zinc. 
USEPA = United States Environmental Protection Agency; ASTM = American Society of Testing Materials. 
Laboratories: LSL = Life Science Laboratories, Inc., Syracuse, NY; Test Am-Pit = Test America, Pittsburg, PA;  PW Labs = PW Labs, Inc., Syracuse, NY. 
A = Archive sample to be held for possible analysis based on results of other sediment analyses. 
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Table 4.  Analytical method, sample containers, preservation, holding times, and QC sample frequencies. 
QC sample frequency Parameter (method) Matrix Sample 

containers and 
volumes 

Preservation Holding times 

Field 
duplicate 

Trip blank MS/MSD 
/Spike 
Duplicate** 

Field/ 
Equipment 
Blank*** 

Benzene Low Level* 
 (USEPA Methods 
5035/8000C/8260B)1 

Solid Encore sampler 
in accordance 
with USEPA 
Method 5035. 
 
Alternatively, 5 
grams of sample 
in Encore 
sampler weighed 
in the field in 
pre-weighed vial 
with stir bar and 
a sodium 
bisulfate  
preservative 
solution 

4°C 
 

For Encore sampler, 
transferred to soil 
container within 48 
hours from collection.  
If not transferred to 
soil container then 48 
hours from collection 
for analysis. 
If transferred, analysis 
within 14 days from 
collection 

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

1 per cooler 
containing 
samples for 
VOCs in 
water 

One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 

Benzene Medium Level* 
 (USEPA Methods 
5035/8000C/8260B)1 

Solid One 40-ml pre-
weighed glass 
vials with 
Teflon® lined 
septum caps. 5 
grams of sample 
with methanol 
prepared in 
accordance with 
USEPA Method 
5035  

4°C 
 

14 days from 
collection for analysis 
 

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

1 per cooler 
containing 
samples for 
VOCs in 
water 

One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 
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QC sample frequency Parameter (method) Matrix Sample 
containers and 
volumes 

Preservation Holding times 

Field 
duplicate 

Trip blank MS/MSD 
/Spike 
Duplicate** 

Field/ 
Equipment 
Blank*** 

PAHs 
(USEPA Methods 
3541/3550B/8000C/8270
C)1 

Solid 250-ml wide 
mouth glass 
container with 
Teflon® lined 
lid. 
100 grams 
sample volume 
required. 

4°C 
 

14 days from 
collection to 
extraction; 40 days 
from extraction to 
analysis 
 

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

NA One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 

DDT Compounds, 
Dieldrin 
(USEPA Methods 
3541/3550B/8000C/8081
A)1 

Solid 250-ml wide 
mouth glass 
container with 
Teflon® lined 
lid. 
100 grams 
sample volume 
required. 

4°C 
 

14 days from 
collection to 
extraction; 40 days 
from extraction to 
analysis 
 

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

NA One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 

PCBs  
(USEPA Methods 
3541/8000C/8082)1 

Solid 250-ml wide 
mouth glass 
container with 
Teflon® lined 
lid. 
100 grams 
sample volume 
required. 

4°C 
 

14 days from 
collection to 
extraction; 40 days 
from extraction to 
analysis 
 

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

NA One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 
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QC sample frequency Parameter (method) Matrix Sample 
containers and 
volumes 

Preservation Holding times 

Field 
duplicate 

Trip blank MS/MSD 
/Spike 
Duplicate** 

Field/ 
Equipment 
Blank*** 

Metals  
(USEPA Methods 
3050B/6010B)1 

Solid 125-ml wide 
mouth 
polyethylene or 
fluorocarbon 
(TFE or PFA)   
container. 
100 grams 
sample volume 
required. 

4°C 
 

180 days from 
collection for analysis 
 

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

NA One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 

Mercury  
(USEPA Method 7471A)1 

Solid 125-ml wide 
mouth 
polyethylene or 
fluorocarbon 
(TFE or PFA)   
container. 
100 grams 
sample volume 
required. 

4°C 
 

28 days from 
collection for analysis  

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

NA One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 

TOC  
(USEPA Lloyd Kahn 
Method)2 

Solid 125-ml wide 
mouth glass 
container with 
Teflon® lined 
lid. 
100 grams 
sample volume 
required. 

4°C 
 

14 days from 
collection for analysis 

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

NA One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 
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QC sample frequency Parameter (method) Matrix Sample 
containers and 
volumes 

Preservation Holding times 

Field 
duplicate 

Trip blank MS/MSD 
/Spike 
Duplicate** 

Field/ 
Equipment 
Blank*** 

Sulfide  
(USEPA Methods 
9030B/9034)1 

Solid 125-ml wide 
mouth glass 
container with 
Teflon® lined 
lid. 
100 grams 
sample volume 
required. 

4°C 7 days from collection 
for analysis 

One per 10 
samples or one 
per matrix (for 
less than 10 
samples) 

NA One per 20 
samples or one 
per matrix (for 
less than 20 
samples) 

One per 
sampling 
event as 
required. 

Physical Parameters: 
 

Solid 1-gallon plastic 
bag, sealed. 

None 
 

NA NA NA NA NA 

Natural Moisture Content (ASTM D2216) 
Atterberg Limits (ASTM D4318) 
Grain size Distribution (ASTM D422/D1140) 
Specific Gravity (ASTM D854) 
USCS Classification (ASTM D2487) 
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Figure 1 
Sediment Removal in the Cayuga Lake Tributary 

NYSDEC Sampling Locations, August 2003 Sampling Event 

 

 

 

 Note:  Scale not provided with image. 
Source:  NYS DEC Region 7, fax dated April 17, 2008 
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Exhibit A – TOGS 5.1.9 Screening Values and Sediment Management Options 

 
Table 2 Sediment Quality Threshold Values for Dredging, Riparian or In-water Placement 
Threshold values are based on known and presumed impacts on aquatic organisms/ecosystem. 
Where fresh water and marine threshold values differ sufficiently, the marine value is presented in 
parentheses. All concentrations are in mg/kg dry weight.  

Compound  Class A  Class B  Class C  Derivation 
Code  

Metals (mg/kg)  

Arsenic  < 14 (8.2)  (8.2) 14 - 53  > 53  1  

Cadmium  < 1.2  1.2 - 9.5  > 9.5  1  

Copper*  < 33  33 - 207 (270)  > 207 (270)  1  

Lead  < 33 (47)  33 (47) - 166 (218)  > 166 (218)  1  

Mercury+  < 0.17  0.17 - 1.6 (1.0)  > 1.6 (1.0)  1  

PAHs and Petroleum-Related Compounds (mg/kg)  

Benzene  < 0.59  0.59 - 2.16  > 2.16  2  

Total BTEX*  < 0.96  0.96 - 5.9  > 5.9  2  

Total PAH1  < 4  4 - 35 (45)  > 35 (45)  1  

Pesticides (mg/kg)  

Sum of 
DDT+DDD+DDE+  

< 0.003  0.003 - 0.03  > 0.03  2  

Mirex*+  < 0.0014  0.0014 - 0.014  > 0.014  2  

Chlordane*+  < 0.003  0.003 -0.036  > 0.036  1  

Dieldrin  < 0.11  0.11 -0. 48  > 0.48  2  

Chlorinated Hydrocarbons (mg/kg)  

PCBs (sum of 
aroclors)2  

< 0.1  0.1 - 1  > 1  3  

2,3,7,8-TCDD*3 

(sum of toxic 
equivalency)  

< 0.0000045  0.0000045 - 0.00005  > 0.00005  4  

+ Threshold values lower than the Method Detection Limit are superseded by the Method Detection Limit. (See Table 1) * 
Indicates case-specific parameter (see Chapter II, Section A) .1For Sum of PAH, see Appendix E2For the sum of the 22 PCB 
congeners required by the USACE NYD or EPA Region 2, the sum must be multiplied by two to determine the total PCB 
concentration. 3TEQ calculation as per the NATO - 1988 method (see Appendix D)  

Note: The proposed list of analytes can be augmented with additional site specific parameters of concern. Any additional 
analytes suggested will require Division approved sediment quality threshold values for the A, B and C classifications.  



 

 

 

 
Table 2.1 Derivation Codes for Chemical Threshold Values 
 
Derivation 
Code  

Explanation  

1  Values are the geometric mean (GM) between Long & Morgan (1990) and Persaud 
(1992). Class A values are the GM of ER-L1 and Lowest Effect Level. Class C values 
are the GM of the ER-M1 and Severe Effect Levels. The resulting GMs were compared 
to marine water ER-L and ER-M values published by Long & Morgan (1992). When 
compared, the lowest of the two corresponding values was selected. When there was a 
large difference between a freshwater (Long & Morgan (1990) or Persuad (1992) GM) 
and a saltwater (Long & Morgan 1992) value, the marine value was recorded in 
parentheses, and is applicable to marine water dredging and management only. For 
total PAHs, Persaud (1992) had no toxicity values so only those of Long and Morgan 
(1990) were used. This approach is consistent with that described in the Technical 
Guidance for Screening Contaminated Sediments Document (DFW/DMR 1999). The 
Chlordane values were developed by NYSDEC generally following the Long and 
Morgan method.  

2  NYSDEC water quality standards were used in conjunction with the U.S. EPA 
equilibrium partitioning methodology (see DFW/DMR 1993, pages 5-11) to calculate 
sediment quality threshold values for organic compounds assuming 2% organic carbon 
and equating Kow to KOC, consistent with the reality of contaminant uptake in 
biological organisms (Kenaga and Goring, 1980). Class A value is for the protection of 
benthic life from chronic toxicity. The Class C value is for the protection of benthic life 
from acute toxicity. If aquatic life standards were not available from 6NYCRR Part 703.5 
to generate the sediment screening criterion, a guidance value was derived in 
accordance with 6 NYCRR Part 706.1. For total BTEX, the A and C values are the 
geometric means of the A and C values for benzene, xylene, ethylbenzene, and 
toluene. For DDT (sum of DDT, DDD, & DDE), the A value was based upon the 6 
NYCRR 703.5 standard for the protection of wildlife. Because this value (0.00022 mg/l) 
was below the limit of analytical detection, the analytical detection limit of 0.003 mg/l 
was selected as a default value. The C value was the level at which significant mortality 
to daphnia magna has been documented (Long & Morgan, 1990). This approach is 
consistent with that described in the Technical Guidance for Screening Contaminated 
Sediments Document (DFW/DMR 1999).  

3  Synthesis of Consensus Based Sediment Quality Assessment Values (D.D. 
MacDonald, et, al., Jan 2000), Marine and Estuarine Sediment Quality Values (E.R. 
Long, et. al., Nov 1993), PCB soil cleanup levels in NYSDEC Division of Environmental 
Remediation TAGM HWR-92-4046 and of sediment quality values from NYSDEC 
Division of Fish, Wildlife and Marine Resources Technical Guidance for Screening 
Contaminated Sediments, 1998.  

4  A mean of the NYSDEC Fish and Wildlife bioaccumulation number, of the USEPA's low 
risk to mammals, the disposal of paper sludge in pasture land and the bioaccumulation 
protection of fish values, was calculated and rounded down to the nearest 0.5 ppt. This 
value is 0.0000045 ppm or 4.5 ppt. Additionally, the soil/sediment action level for 
2,3,7,8 TCDD in the RCRA hazardous waste program (TAGM DHSR 3028, 1992) is 4.5 
ppt. The on-land application limit of 50 ppt is used as the contaminated level from the 
USEPA - Paper Industry Agreement from Environment Reporter, 29 April 1994, pages 
2222-3.  



 

 

 

 

Table 3 RIPARIAN/IN-WATER Management Options

Activity  Class A  Class B  Class C  

Dredging  Any means meeting 
generally accepted and 
approved practices  

Closed bucket suggested 
or any means meeting 
environmental objectives  

Closed bucket or other 
method minimizing loss of 
resuspended sediment 
ordinarily required  

Riparian 
Placement  

Any means meeting 
generally accepted and 
approved practices  

Placement at riparian sites 
already containing more 
contaminated material. 
New riparian sites should 
be covered with Class A 
sediments to insure 
isolation of the dredged 
material. The depth of the 
cap will be determined on 
a site specific basis.  

Riparian sites should be 
lined and capped with 
clay or other impermeable 
material and covered with 
Class A sediments to 
ensure long-term isolation 
of the dredged material 
from the environment. 
The depth of the cover 
material will be 
determined on a site 
specific basis.  

In-water 
Placement  

Any means meeting 
generally accepted and 
approved practices  

In water placement 
discouraged. When 
applicable, sites should be 
capped with Class A 
sediment to insure 
isolation of the dredged 
material  

In-water disposal 
ordinarily precluded.  

Barge Overflow  Barge overflow may be 
allowed (site specific)  

Usually, no barge 
overflow. May be allowed 
on site specific basis  

No barge overflow  

Post dredging 
Monitoring  

May be required  See Chapter V  See Chapter V  

NOTES: 
1. Environmental Objectives for Dredging, Chapter IV, Section A applies to all classes. 
2. Environmental Objectives for Dredged Material Management Placement at Riparian and/or In-water Sites, 

Chapter IV, Section B applies to all classes. 
3. Riparian sites are adjacent to or within the 100-year flood plain of the surface waters in which dredging is 

proposed. These sites are typically diked with controlled outlets for retention of sediment and are typically 
regulated under Section 401 of the CWA. They do not constitute “on-land” placement. 

4. Due to site specific circumstances, an applicant has full responsibility to justify all operations, including both 
those described above and any other selected alternatives. 

5. Depending on conditions, hydraulic dredging to a confined disposal facility or excavation in the dry is the 
recommended method for PCB concentrations of greater than 10 ppm. Dredged material should be disposed 
of directly at final disposal sites. An applicant may justify another method of dredging and disposing of this 
material, as long as no net dumping of contaminated dredged material is proposed. If concentrations 
approach 50 ppm, Division of Environmental Remediation should be consulted. 
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ATTACHMENT D 
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS, NOVEMBER 2008
CITY OF ITHACA DREDGING STUDY
ERM PROJECT NO. 0080140

BTEX (µg/Kg)
BTEX < 960 700 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

SVOC's (µg/Kg)
NS NS -- -- -- 180 J -- -- -- -- -- -- -- -- -- -- 90 J
NS 20,000 -- -- -- 750 -- -- -- -- -- -- -- -- -- -- 120 J
NS 100,000 -- -- -- 92 J -- -- -- -- -- -- -- -- -- -- --
NS 100,000 -- -- -- 300 J -- -- -- -- -- -- -- -- -- -- 230 J
NS 1,000 170 J 140 J 150 J 610 -- 240 J -- 83 J -- -- -- 88 J -- -- 390 J
NS 1,000 170 J 140 J 170 J 510 -- 280 J -- 91 J -- -- -- 98 J -- -- 350 J
NS 1,000 230 J 240 J 300 J 650 -- 550 J -- 140 J -- -- -- 160 J -- -- 590
NS 100,000 86 J -- 110 J 150 J -- 170 J -- 58 J -- -- -- 64 J -- -- 130 J
NS 800 110 J 90 J 140 J 270 J -- 190 J -- 60 J -- -- -- 71 J -- -- 210 J
NS 1,000 190 J 170 J 210 J 630 -- 350 J -- 99 J -- -- -- 120 J -- -- 460 J
NS 100,000 370 J 350 J 410 J 1,100 -- 700 -- 210 J -- -- -- 220 J 65 J -- 1,200
NS 30,000 -- -- -- 380 -- -- -- -- -- -- -- -- -- -- 160 J
NS 500 63 J -- 71 J 65 J -- 100 J -- -- -- -- -- -- -- -- 70 J
NS 12,000 -- -- -- 240 J -- -- -- -- -- -- -- -- -- -- 130 J
NS 100,000 170 J 230 J 180 J 1200 -- 280 J -- 91 J -- -- -- 92 J 71 J -- 1,500
NS 100,000 290 J 330 J 330 J 1400 -- 630 J -- 160 J -- -- -- 180 J 54 J -- 1,100

Total PAHs 4,000 NS 1,849 1,690 2,071 8,527 -- 3,490 -- 992 -- -- -- 1,093 190 -- 6,730
Metals (mg/Kg)

< 8.2 13 3.5 6.5 5.6 2.8 3.3 5.4 2.1 4.3 2.2 4 1.3 J 4.5 2.3 2.5 4.8
< 1.2 2.5 -- 0.29 J -- -- -- -- -- -- -- -- -- -- -- -- --
NS 30 12 19 19 13 12 18 7.6 12 10 13 6.8 14 8.2 8.7 13

< 33 50 18 31 27 16 15 29 7.3 18 12 16 4.7 21 11 11 19
< 47 63 13 32 21 11 7.4 25 12 8.4 10 3.5 20 7.1 5.4 27

< 0.17 0.18 0.055 J 0.3 0.076 J 0.18 0.047 0.076 J 0.033 J 0.043 J 0.043 J 0.15 0.087 J 0.047 J 0.03 J 0.031 J 0.13 J
NS 30 17 26 26 19 18 24 10 17 14 19 9.1 20 12 13 18
NS 109 68 98 97 61 58 100 31 60 46 57 30 70 42 37 70

PCB's (mg/Kg)
Total PCB < 0.1 0.10 -- 0.0657 -- 0.0294 0.0152 -- -- -- 0.0423 0.00546 J -- -- -- -- 0.0427

NS NS 23,700 17,600 17,500 22,900 20,400 25,200 10,500 15,100 10,400 26,700 3,970 17,200 34,900 30,500 14,400

Notes:
-- = Analyte not detected.
J = Concentrtation Estimated: Result below the Practical Quantitation Limit (PQL).

NS = No Standard
µg/Kg = Is equal to Parts Per Billion (ppb).

mg/Kg = Is equal to Parts Per Million (ppm).
1 = Sample composite interval in feet below sediment/water interface.

Bold = Sample exceeds Applicable Standard.

1 2 3 4 5 6 7
Ich-2

1 - 6 6 - 12 1 - 6
Ich-1

4 - 10 10 - 14 1 - 6

Toluene

6 -12 1 - 6 6 - 126 - 10 10 - 14 1 - 6 6 - 10 10 - 14
Ich-7
1 - 14

Ich-6Ich-5

Benzo[a]anthracene
Benzo[a]pyrene

Acenaphthylene
Anthracene

Ich-4Ich-3

Benzo[g,h,i]perylene

Standards

TOGs 5.1.9:
Class A

Part 375 Unrestricted 
Soil Standards

Boring Location
Sample ID
Sample Depth1

Benzo[b]fluoranthene

2-Methylnaphthalene
Acenaphthene

Benzo[k]fluoranthene
Chrysene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

Arsenic
Cadmium
Chromium

Zinc

Aroclor 1254

TOC

Copper
Lead
Mercury
Nickel

Total Organic Carbon (mg/Kg)
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TABLE 1
SUMMARY OF SAMPLE ANALYSIS, NOVEMBER 2008
CITY OF ITHACA DREDGING STUDY
ERM PROJECT NO. 0080140

BTEX (µg/Kg)
BTEX < 960 700

SVOC's (µg/Kg)
NS NS
NS 20,000
NS 100,000
NS 100,000
NS 1,000
NS 1,000
NS 1,000
NS 100,000
NS 800
NS 1,000
NS 100,000
NS 30,000
NS 500
NS 12,000
NS 100,000
NS 100,000

Total PAHs 4,000 NS
Metals (mg/Kg)

< 8.2 13
< 1.2 2.5
NS 30

< 33 50
< 47 63

< 0.17 0.18
NS 30
NS 109

PCB's (mg/Kg)
Total PCB < 0.1 0.10

NS NS

Notes:
-- = Analyte not detected.
J = Concentrtation Estimated: Result below the Practical Quantitation Limit (PQL).

NS = No Standard
µg/Kg = Is equal to Parts Per Billion (ppb).

mg/Kg = Is equal to Parts Per Million (ppm).
1 = Sample composite interval in feet below sediment/water interface.

Bold = Sample exceeds Applicable Standard.

Toluene

Benzo[a]anthracene
Benzo[a]pyrene

Acenaphthylene
Anthracene

Benzo[g,h,i]perylene

Standards

TOGs 5.1.9:
Class A

Part 375 Unrestricted 
Soil Standards

Boring Location
Sample ID
Sample Depth1

Benzo[b]fluoranthene

2-Methylnaphthalene
Acenaphthene

Benzo[k]fluoranthene
Chrysene
Fluoranthene
Fluorene
Indeno[1,2,3-cd]pyrene
Naphthalene
Phenanthrene
Pyrene

Arsenic
Cadmium
Chromium

Zinc

Aroclor 1254

TOC

Copper
Lead
Mercury
Nickel

Total Organic Carbon (mg/Kg)

-- -- -- -- -- -- -- -- 0.94 J --

-- 69 J -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

190 J -- -- -- -- -- -- -- -- --
190 J -- -- -- -- -- -- -- -- --
370 J -- -- -- -- -- 48 J -- -- --
80 J -- -- -- -- -- -- -- -- --

190 J -- -- -- -- -- -- -- -- --
240 J -- -- -- -- -- -- -- -- --
440 J -- -- -- -- -- 63 J -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

230 J 68 J -- -- -- -- -- -- -- --
400 J -- -- -- -- -- 59 J -- -- --

2,330 137 -- -- -- -- 170 -- -- --

4.2 2.1 3.2 3 2.5 1.9 3.6 3.9 3.6 2.5
-- -- -- -- -- -- -- -- -- --
14 8.5 11 9.9 10 11 12 13 13 10
25 9.2 16 14 15 8.5 12 13 12 8
32 5 9.3 8.2 7.5 8.4 7.7 6.2 6.8 5.5
0.2 -- 0.072 J 0.037 J 0.027 J 0.024 J 0.082 J 0.037 J 0.029 J 0.058 J
19 12 16 14 15 16 17 17 20 15
80 39 48 42 42 47 52 55 47 43

0.0361 0.093 J -- -- -- -- -- -- -- --

18,900 23,900 26,600 33,600 27,700 21,100 11,300 15,200 14,000 7,760

8 9 10 11 12 13 14 16
Ich-10 Ich-14Ich-13Ich-9

1 - 14
Ich-8

1 - 14 1 - 142 - 10 10 - 14 1 - 14
Ich-16
1 - 141 - 10 10 - 14

Ich-12
1 - 14

Ich-11
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TABLE 2
SEDIMENT PHYSICAL CHARACTERISTICS
CITY OF ITHACA DREDGING STUDY
ERM PROJECT NO. 0080140

Depth
(feet)

Percent
Water

Content

Percent
Gravel

Percent
Sand

Percent Fines 
(Silt & Clay)

Specific 
Gravity

Percent Organic 
Content

6.0 - 12.0 51.8 0.0 9.4 49.3 2.65 1.76
6.0 - 10.0 55.1 1.9 8.2 89.9 2.62 2.29

10.0 - 14.0 43.6 1.4 9.6 89.0 2.58 2.04
6.0 - 12.0 29.6 0.5 50.2 49.3 2.65 1.05
6.0 - 12.0 37.4 0.2 38.1 61.7 2.60 1.04
4.0 - 10.0 51.1 1.5 36.1 62.4 2.68 2.67

10.0 - 14.0 31.1 0.9 64.9 34.2 2.67 0.40
6.0 - 10.0 51.6 2.0 25.1 72.9 2.62 3.49

10.0 - 14.0 52.6 0.2 5.6 94.2 2.64 3.05
7.0 - 14.0 37.4 0.1 52.4 47.5 2.55 1.44
2.0 - 10.0 49.9 2.4 28.8 68.8 2.62 1.89

10.0 - 14.0 40.5 7.5 26.6 65.9 2.67 2.39
1.0 - 14.0 58.3 3.9 17.9 78.2 2.58 2.66
1.0 - 14.0 57.1 1.6 19.3 79.1 2.64 3.36
1.0 - 14.0 54.2 0.5 28.4 71.1 2.66 2.77
1.0 - 14.0 34.5 7.0 72.7 20.3 2.64 2.11
1.0 - 14.0 48.1 2.0 8.9 89.1 2.64 1.13
1.0 - 10.0 37.0 15.2 27.7 57.1 2.62 1.52
1.0 - 14.0 32.7 28.2 18.0 53.8 2.70 1.40
1.0 - 14.0 28.7 2.4 70.1 27.5 2.69 0.78

Sample ID

Ith-1

Ith-3
Ith-4

Ith-12

Ith-14
Ith-16

Ith-13

Ith-8

Ith-9
Ith-10
Ith-11

Ith-7

Ith-2

Ith-5

Ith-6
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ATTACHMENT E 
Laboratory Analytical Reports 
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