
REMEDIAL INVESTIGATION REPORT 

FOR 

HER'TEL LANDFILL SITE 

PLAlTEKILL, NEW YORK 

VOLUME 3 

EPA WORK ASSIGNMENT NO. 00 

JULY, 1991 

REGION II 

ALTERNATIVE REMEDIAL CON'TRACTING STRATEGY (ARCS) 
FOR 

HAZARDOUS WASTE REMEDIAL SERVICES 

EPA Contract No. 68-S9-2001 

TAMS CONSULTANTS, Inc. 

and 

TRC ENVIRONMENTAL CONSULTANTS, Inc. 





HERTEL LANDFILL SITE 

TABLE OF CONTENTS 

VOLUME 1 

EXECUTIVE SUMMARY 

. . . . . . . . . . . . . . . . . . .  1.0 INTRODUCTION 
1.1 Site Description . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  1.2 SiteHistory 
1.3 Previous Investigations . . . . . . . . . . . . .  

SITE INVESTIGATION . . . . . . . . . . . . . . . .  
Site Mobilization . . . . . . . . . . . . . . . .  
Geophysical Surveys . . . . . . . . . . . . . . .  
Soil Gas Survey . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Surface Soil Sampling 
Test Pit Excavation . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  Test Borings 
Monitoring Well/Piezometer Installation . . . . .  

. . . . . . . . . . . . . .  Ground Water Sampling 
Private Water-Supply Wells . . . . . . . . . . .  

. . . . . . . . .  Surface Water/Sediment Sampling 
. . . . . . . . . . . . .  Ecological Investigation 

Hydraulic Testing . . . . . . . . . . . . . . . .  
Field Investigation Sample Summary . . . . . . .  

PHYSICAL CHARACTERISTICS OF THE STUDY AREA . . . .  
. . . . . . . . . .  Surface Features and Land Use 

. . . . . . . . . . . . .  Surface Water Hydrology 
Geology . . . . . . . . . . . . . . . . . . . . .  
Hydrogeology . . . . . . . . . . . . . . . . . .  
Flora and Fauna . . . . . . . . . . . . . . . . .  
Flora . . . . . . . . . . . . . . . . . . . . .  
Fauna . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . .  Wet lands 
. . . . . . . . . . . . . . . . . . . . .  Soils 

Hydrology . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  Vegetation 
. . . . . . . . . . . . . . . . . .  Conclusions 

4.0 NATURE AND EXTENT OF CONTAMINATION . . . . . . . .  
4.1 Fill and Adjacent Soils . . . . . . . . . . . . .  
4.2 Ground Water . . . . . . . . . . . . . . . . . .  
4.3 Surface Water and Sediment . . . . . . . . . . .  

4.3.1 Surface Water . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  4.3.2 Sediment 

4.4 Comparison to Applicable or Relevant and 
Appropriate Requirements (ARARs) . . . . . . .  

. . . . . . . . . .  5.0 CONTAMINANT FATE AND TRANSPORT 

. . . . . . . . . .  5.1 Potential Routes of Migration 
5.2 Contaminant Distribution and Observed Migration . 

5.2.1 Volatile Organic Compounds . . . . . . . . . .  

PAGE 



HERTEL LANDFIU SITE 

TABLE OF CONTENTS 

(Continued) 

VOLUME 1 (Continued) PAGE 

5 .2 .2  Base/Neutral/Acid Extractable Compounds . . . .  
5 . 2 . 3  Pesticides and PCBs . . . . . . . . . . . . . .  
5 . 2 . 4  Inorganic Analytes . . . . . . . . . . . . . .  

BASELINE HEALTH RISK ASSESSMENT . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . .  Objectives 
. . . . . . . . . . . . . . . . . . .  Methodology 

Identification of Chemicals of Potential 
Concern . . . . . . . . . . . . . . . . . . . .  
Data Collection . . . . . . . . . . . . . . . .  
Data Evaluation . . . . . . . . . . . . . . . .  
Summary of Surface Soil Data . . . . . . . . .  
Summary of Subsurface Soil Data . . . . . . . .  

. . . . . . . . .  Summary of Surface Water Data 
. . . . . . . . . . .  Summary of Sediment Data 

Summary of Ground Water Data . . . . . . . . .  
Chemicals Used in the Assessment . . . . . . .  

Exposure Assessment . . . . . . . . . . . . . . .  
Development of Exposure Scenarios . . . . . . .  
Exposure Scenarios Addressed in the Health 
Assessment Recreational Use/Trespassing 

. . . . . . . . . . . . . . . . . .  Scenario 
Estimating Environmental Concentrations . . . .  
Evaluating Uncertainty . . . . . . . . . . . .  

Toxicity Assessment . . . . . . . . . . . . . . .  
Inorganics . . . . . . . . . . . . . . . . . .  
Volatiles . . . . . . . . . . . . . . . . . . .  
Semivolatiles . . . . . . . . . . . . . . . . .  
Pesticides/PCBs . . . . . . . . . . . . . . . .  

Risk Characterization . . . . . . . . . . . . . .  
Quantitative Risk Assessment . . . . . . . . .  
Qualitative Analysis of Risks . . . . . . . . .  
Compounds Not Detected But Which Were 
Associated With Qualified Data . . . . . . .  

Uncertainty Assessment . . . . . . . . . . . .  
Environmental Assessment . . . . . . . . . . . .  
Threatened or Endangered Species . . . . . . .  
Macroinvertebrates . . . . . . . . . . . . . .  

. . . . . . .  Chemical Profiles for Ecotoxicity 
Comparison to Background Soils . . . . . . . .  

. . . . . . .  Environmental Assessment Summary 

. . . . . . . . . . . . . .  7.0 SUMMARY AND CONCLUSIONS 
. . . . . . . . . . . . . . . . . . . . .  7.1 Summary 

. . . . . .  7.1.1 Nature and Extent of Contamination 
. . . . . . . . . . . . . .  7.1.2 Fate and Transport 

. . . .  7.1.3 Risk Assessment Summary and Conclusions 



HERTEL LANDFILL SITE 

TABLE OF CONTENTS 

(Continued) 

VOLUME 1 (Continued) 

7.2 Conclusions . . . . . . . . . . . . . . . . . . .  7-6 
7.2.1 Data Limitations and Recommendations for 

Future Work . . . . . . . . . . . . . . . . .  7-6 
7.2.2 Recommended Remedial Action Objectives . . . .  7-8 

REFERENCES . . . . . . . . . . . . . . . . . . . .  8-1 

VOLUME 2 

LIST OF TABLES 
TABLE 

INITIAL SITE RECONNAISSANCE DATA 
GAS CHROMATOGRAPH SOIL GAS RESULTS 
SURFACE SOIL SAMPLING LOCATION RATIONALE 
TEST PIT LOCATION RATIONALE AND SAMPLING LOCATIONS 
TEST PIT SAMPLING SUMMARY 
TEST BORING/MONITORING WELL LOCATION RATIONALE 
MONITORING WELL CONSTRUCTION SUMMARY 
MONITORING WELL DEVELOPMENT SUMMARY 
PRIVATE WELL SAMPLING SUMMARY 
SURFACE WATER SAMPLING LOCATION RATIONALE 
SEDIMENT SAMPLING LOCATION RATIONALE 
SAMPLE SUMMARY 

VERTICAL GRAD1 ENTS 
COMPARISON OF GROUND WATER AND SURFACE WATER LEVELS 
CALCULATED HYDRAULIC CONDUCTIVITIES 
NUMBER OF MACROINVERTEBRATE TAXA AND INDIVIDUALS 
IDENTIFIED NYSDEC PROTECTED NATIVE PLANTS 
SUNMARY OF SOILS AND HYDROLOGY INVESTIGATIONS 

CONCENTRATIONS OF ON-SITE SOILS TO PUBLISHED VALUES 
SURFACE SOIL: ORGANIC COMPOUNDS AND WET CHEMISTRY 
SURFACE SOIL: INORGANIC COMPOUNDS DETECTED 
TEST PIT SOILS: ORGANIC COMPOUNDS 
TEST PIT SOILS: INORGANIC COMPOUNDS 
TEST PITS: EP TOXICITY RESULTS OF WASTE SAMPLES 
COMPOUNDS DETECTED IN SOIL BORINGS 
ORGANIC COMPOUNDS IN GROUND WATER (JUNE 1990) 
INORGANIC COMPOUNDS IN GROUND WATER (JUNE 1990) 
ORGANIC COMPOUNDS IN GROUND WATER (AUGUST 1990) 
INORGANIC COMPOUNDS IN GROUND WATER (AUGUST 1990) 
ORGANIC COMPOUNDS IN TEST PIT WATER SAMPLES 
INORGANIC COMPOUNDS IN TEST PIT WATER SAMPLES 



VOLUME 

TABLE 

HERTEL LANDFILL SITE 

TABLE OF CONTENTS 

(Continued) 

2 (Continued) 

COMPOUNDS DETECTED IN THE PRIVATE WELLS 
COMPARISON OF LEACHATE PP.RAMETERS TO CONCENTRATIONS IN 
GROUND WATER 

ORGANIC COMPOUNDS IN SURFACE WATER SAMPLES 
INORGANIC COMPOUNDS IN SURFACE WATER SAMPLES 
ORGANIC COMPOUNDS IN SEDIMENT SAMPLES 
INORGANIC COMPOUNDS IN SEDIMENT SAMPLES 
COMPARISON OF GROUND WATER CONCENTRATIONS TO ARARS 
COMPARISON OF SURFACE WATER CONCENTRATIONS TO ARARS 
COMPARISON OF SEDIMENT CONCENTRATIONS TO ARARS 
COMPARISON OF SLTRFACE SOIL CONCENTRATIONS TO ARARS 

SUMMARY OF PHYSICAL, CHEMICAL AND FATE DATA 

SUMMARY OF SURFACE SOIL DATA 
SUMMARY OF SUBSURFACE SOIL DATA 
SUMMARY OF SURFACE WATER DATA INCLUDING LEACHATE 
SAMPLES 

SUMMARY OF SEDIMENT DATA 
SUMMARY OF GROUND WATER DATA - ROUND I AND ROUND I1 
CHEMICALS OF POTENTIAL CONCERN IN ALL MEDIA SAMPLED 
SUMMARY OF PARAMETER VALUES USED TO ESTIMATE 
EXPOSURE 

SUMMARY OF TOXICITY VALUES ASSOCIATED WITH 
NON-CARCINOGENIC CHRONIC EFFECTS: ORAL 

SUMMARY OF TOXICITY VALUES ASSOCIATED WITH 
NON-CARCINOGENIC CHRONIC EFFECTS: INHALATION 

SUMMARY OF TOXICITY VALUES ASSOCIATED WITH 
NON-CARCINOGENIC SUBCHRONIC EFFECTS: ORAL 

SUMMARY OF TOXICITY VALUES ASSOCIATED WITH 
NON-CARCINOGENIC SUBCHRONIC EFFECTS: INHALATION 

SUMMARY OF TOXICITY VALUES ASSOCIATED WITH CARCINOGENIC 
EFFECTS: ORAL 

SUMMARY OF TOXICITY VALUES ASSOCIATED WITH CARCINOGENIC 
EFFECTS: INHALATION 

SUMMARY OF CANCER RISK ESTIMATES - SCENARIO 1: CHILDREN 
SUMMARY OF CANCER RISK ESTIMATES - SCENARIO 1: ADULTS 
SUMMARY OF CHRONIC HAZARD INDEX ESTIMATES - SCENARIO 1: 
CHILDREN 

SUMMARY OF CHRONIC HAZARD INDEX ESTIMATES - SCENARIO 1: 
ADULTS 

SUMMARY OF CANCER RISK ESTIMATES - SCENARIO 2: CONSTRUCTION 
WORKERS 

SUMMARY OF CHRONIC HAZARD INDEX ESTIMATES - SCENARIO 2: 
CONSTRUCTION WORKERS 

SUMMARY OF CANCER RISK ESTIMATES - SCENARIO 3: CHILDREN 



HERTEL LANDFILL SITE 

TABLE OF CONTENTS 

(Continued) 

VOLUME 2 (Continued) 

TABLE 

FIGURE 

SUMMARY OF CANCER RISK ESTIMATES - SCENARIO 3: ADULT 
SUMG4RY OF CHRONIC HAZARD INDEX ESTIMATES - SCENARIO 3: 
CHILDREN 

SUMMARY OF CHRONIC HAZARD INDEX ESTIMATES - SCENARIO 3: 
ADULTS 

COMPOUNDS ADDRESSED QUALITATIVELY IN THE HEALTH RISK 
ASSESSMENT 

SUMMARY OF EXPOSURE PATHWAYS 
ESSENTIAL ELEMENTS FOUND IN THE SOILS OF THE HERTEL 
LANDFILL 

EXCEEDANCE OF BACKGROUND CONCENTRATIONS OF VARIOUS 
ELEMENTS AT THE HERTEL SITE 

NON-ESSENTIAL NUTRIENTS IN SOILS 

LIST OF FIGURES 

SITE LOCATION MAP 
HERTEL LANDFILL SITE MAP (DISPOSAL AREAS) 

GRID LOCATION MAP 
EM-31 SURVEY RESULTS 
MAGNETOMETER SURVEY RESULTS 
SOIL GAS SURVEY ANOMALIES 
SURFACE SOIL SAMPLING LOCATIONS 
TEST PIT EXCAVATION LOCATIONS 
PRIVATE WELL WATER SAMPLING LOCATIONS 
SURFACE WATER/SEDIMENT SAMPLING LOCATIONS 

AREAL EXTENT OF LANDFILL 
GEOLOGIC CROSS-SECTION LOCATION MAP 
GENERALIZED GEOLOGIC CROSS-SECTION A-A', NORTH TO SOUTH 
GENERALIZED GEOLOGIC CROSS-SECTION B-B', WEST TO EAST 
GENERALIZED GEOLOGIC CROSS-SECTION C-C', WEST TO EAST 
PIEZOMETRIC SURFACE WATER CONTOURS - 05/22/90 
PIEZOMETRIC SURFACE WATER CONTOURS - 10/29/90 
PIEZOMETRIC SURFACE WATER CONTOURS: DEEP OVERBURDEN - 
05/31/90 

PIEZOMETRIC SURFACE WATER CONTOURS: DEEP OVERBURDEN - 
10/29/90 

PIEZOMETRIC SURFACE WATER CONTOURS: UPPER BEDROCK - 
06/11/90 

PIEZOMETRIC SURFACE CONTOURS: UPPER BEDROCK - 
10/29/90 

FEDERAL WETLAND DELINEATION AND VEGETATIONS 



HERTEL LANDFILL SITE 

TABLE OF CONTENTS 

(Continued) 

VOLUME 2 (Continued) 

PLATE 

HERTEL LANDFILL RI INVESTIGATION MAP 

VOLUME 3 

APPENDICES 
APPENDIX 

EXCERPTS FROM THE FIELD OPERATIONS PLAN 
GEOPHYSICAL SURVEY DATA 
SOIL GAS SURVEY RESULTS 
TEST PIT LOGS 
TEST BORING/MONITORING WELL LOGS 
SUMMARY OF WATER LEVEL MEASUREMENTS FOR MONITORING 
WELLS, PIEZOMETERS AND STAFF GAGES 

HYDRAULIC TESTING RESULTS/ANALYSIS 
ECOLOGICAL INVESTIGATION REPORT 
RISK ASSESSMENT METHODS 
DOSE, HAZARD INDEX RATIO, AND CANCER RISK ESTIMATES 
FOR ON-SITE EXPOSURES 

SURVEY DATA 



APPENDIX A 

EXCERPTS FROM THE FIELD OPERATIONS PLAN 



THIS PAGE INTENTIONALLY LEFT BLANK 



APPENDIX A 

Appendix A includes Section 3.0 of the "Final Field Operations Plan for 

the Hertel Landfill Site, Plattekill, New York. Section 3.0 includes a 

detailed discussion of the procedures proposed for the field investigations 

conducted at the Hertel Landfill site. The Table of contents for Section 3.0 

is as follows: 
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FIELD SAMPLING AND ANALYSIS PLAN (FSAP) 3. 

The FSAP provides detailed procedures for each field activity that will be 
performed during the Hertel Landfill RI/FS. The FSAP includes standard 
operating procedures (SOPS) for the field investigations (sampling, monitoring, 
and field instrument calibration), sample handling and, chain-of-custody 
procedures, decontamination procedures, and QA/QC procedures. All SOP or 
QA/QC protocols are prepared in accordance with USEPA Region II guide- 
lines and the site-specific Health and Safety Plan (HASP) discussed in Section 
4. 

3.1 General Slte Operations 

3.1.1 Sample ldentlflcation 

All samples will be given a unique number according to the following system: 

Where: HL - Hertel Landfill 
XX - Sample Location 

(i.e., TP-test pits,SD-sediment, SW-Surface 
water,etc.) 

N - Sample Number (e.g., TP1, TP2, TP3) 
000000 - Sample Date (e.g., 081 989) 

3.1.2 Sampling Procedures 

An essential part of the RI/FS is the collection of environmental samples for 
chemical analyses. Several media will be sampled including: soil gas, surface 
soil, subsurface soil, ground water, surface water, sediment, and biota. Strict 
control over the sampling procedures and the use of accepted protocols allows 
confidence in the resulting data. Sampling protocols described herein are 
consistent with guidance provided in "Characterization of Hazardous Waste 
Sites - A Methods Manual" (EPA-600/4-84-076), and "A Compendium of 
Superfund Field Operations Methods" (EPA, 1987), where applicable. 

3.1.3 Sample Handling, Packaging and Shipping 

All samples will be collected in the appropriate sample containers as outlined 
in Table 3-1. Traffic reports and chain-of-custody forms will be completed 
according to procedures outlined in the USEPA User's Guide to the Contract 
Laboratory Program (9240.0-1 12/88). 

Prior to packaging any samples for shipment, the sample containers will be 
checked for proper label identification and compared to sample traffic reports 
and field logbooks for accuracy. Custody seals will be placed over the jar lids 
and then taped. The samples will be placed in a cooler (or laboratory shuttle) 
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with a sufficient amount of ice to keep the samples at 4°C until arrival at the 
laboratory. Vermiculite or other packaging materials will be placed into the 
cooler to prevent bottle breakage. 

All necessary documentation required (e.g., traffic reports and chain-of-custody 
forms) will accompany the samples during shipments. 

These documents will be placed in a sealed plastic bag and taped to the inside 
lid of the cooler. Two custody seals, one in the front and one over the cooler 
hinges, will be used so any tampering with the cooler, prior to its arrival at the 
laboratory, can be detected. The cooler will then be sealed with filament tape. 

All samples requiring chemical analyses will be shipped overnight to the 
appropriate laboratory(ies) in accordance with Contract Laboratory Program 
(CLP) protocols. 

3.1.4 Documentation 

Each field team leader will maintain a bound, weatherproof notebook. In situ 
measurements, such as pH, temperature, and specific conductivity, as well as 
physical characteristics, such as depth to groundwater or soil type, will be 
recorded for each sample. All sampling activities will be documented with 
photographs. Entries will be made into the field logbook noting the time and 
identification of each sample collected. Each sample will be identified in the 
photograph with a placard noting the time, date, site name, and sample identifi- 
cation number or other description. Traffic reports and chain-of-custody forms 
will be filed in the appropriate section in the office central file. 

3.1.5 Performance of Field Audits 

At any time during the field investigation, the TAMS/TRCC Quality 
Assurance/Qualrty Control (QA/QC) officer will perform an audit to verify 
adherence to the FOP. EPA personnel may also perform a field audit, either 
jointly with or independent of the TAMS/TRCC audit. The QA/QC procedures 
are described in the Quality Assurance Program Plan (QAPP) for the ARCS II 
program. All findings will be documented and distributed to the Site Manager 
and the Regional Manager (RM). 

3.1.6 Field Changes and Corrective Actions 

In the event that field conditions necessitate the modification of the proposed 
FOP, the Field Operations Leader will notify the SM of the necessary changes. 
The Site Manager will, in turn, notify the EPA. 

All modifications to the FOP will be documented and filed. 
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3.1.7 Control and Dkposal of Contaminated Material 

A decontamination pad will be constructed near the command post at an 
upwind location. The pad will consist of a 20 foot by 20 foot, graded, lined pit 
with a sand and gravel cover to protect the liner material. A sump will be placed 
at the low end of the pad for the removal of wastewater to storage drums. Off- 
site movement of steam and water sprays from the decontamination pad will 
be minimized by erecting tarps. 

Development and purge waters will be collected onsite in DOT 17-E closed 
head 55-gallon drums and staged at the drum storage site. 

Soils from subsurface soil sampling and well point installation activities will be 
containerized in DOT 17-H open head 55-gallon drums which will be staged at 
the drum storage site. The analytical results of the soil samples will be used to 
determine the level of hazardous material in each drum. If the analytical results 
do not adequately determine the level of hazardous material in a specific 
drum(s), a composite sample from the drum will be collected and sent for 
analysis. After the results have been received, a determination will be made as 
to the hazardous nature of the contents of each drum. All hazardous soils will 
then be shipped to a hazardous waste disposal facilrty through arrangements 
made by EPA. Any soils considered to be nonhazardous will be emptied from 
the drums and left onsite. Drill cuttings generated during the installation of 
monitoring wells will also be containerized and the contents handled in the 
same manner as described above. 

Containerized soils will be transported to a designated, fenced storage area at 
the end of each day. Each drum will be marked to indicate the sampling point 
from which the soils originated. A master list with all drum designations will be 
kept and updated daily by the Field Operations Leader. 

DOT 17-H 55-gallon drums will also be available for soiled, disposable, 
protective clothing. 

3.1.8 Field Instrumentation 

The following instrumentation will be used at the Hertel Landfill: 

o HNu photoionization detector (PID) 
o OVA flame ionization detector (FID) 
o pH meter 
o EH meter 
o hydrogen sutfide meter 
o LEL/O, meter 
o electronic water-level indicator 
o salinity, conductivity, and temperature (SCT) meter 
o soil-gas sampling apparatus 
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Each instrument will be calibrated in accordance with the manufacturer's 
operating procedures manual and EPA procedures (referenced in Section 
3.1.2) prior to each day's use. Calibration will be documented on an equipment 
calibration logsheet (Figure 3-1). 

3.2 Field Activfties 

Prior to establishing final well/boring, test pit and surface soil sampling 
locations, a geophysical survey will be conducted in order to locate areas of 
buried metallic wastes and other subsurface contamination. The survey will 
also allow more accurate delineation of previously identified disposal areas and 
identify specific areas of concern for subsurface investigation. If necessary, an 
adjustment to the boring, monitoring well and test pit locations in the FOP will 
be made based on information gathered during the geophysical survey. 

3.2.1.1 Task Approach - Geophysical Survey 

Three geophysical techniques have been selected for use at the Hertel Landfill 
Site: 1) electromagnetic conductivity, 2) magnetometry, and 3) metal detection. 
The electromagnetic conductivity (EM) survey will be used to identify areas of 
fill, buried metal (especially drums and containers), and shallow groundwater 
contamination (leachate) plumes. A standard proton magnetometry survey 
will be conducted to indicate the number and locations of larger buried metal 
objects at the site. The EM and magnetometry surveys will be conducted on 
a 25-foot grid over the area indicated in Figure 3-2. The metal detector survey 
will be performed in those areas where either the EM or magnetometry data 
indicate the presence of buried metal. The metal detector will be used to scan 
for the edge of the fill material to define the fill extent in those areas. A 
maximum grid spacing of 5 feet will be used for the metal detection survey in 
the areas where the EM and magnetometry survey indicate the presence of 
buried metal to help distinguish between shallow and deeply buried metal 
objects. 

3.2.1.2 Field Procedures - Geophysical Survey 

The geophysical surveys will be performed by TAMS and their subcontractor 
on a 25- or 5-foot grid (as noted above) established in the area shown in Figure 
3-2. As indicated, the locations of the corners of this grid will be surveyed in 
relative to existing or newly installed benchmarks. The gridlines will be laid out 
in the field using a compass and a surveyor's tape. Grid points will be staked 
and labelled. East-west trending gridlines will be identified alphabetically every 
100 feet; north-south trending gridlines will be identified numerically. Individual 
grid points would be identified by identifying both the east-west and north- 
south gridlines of the intersection (i.e., B+25 X 125, E+00 X 650). 
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The electromagnetic conductivtty survey will be conducted using a Geonics EM- 
31 conductivity meter. This instrument has a fixed inter-coil spacing of 3.7 
meters which allows an approximate exploration depth between 8 and 18 feet. 
Before conducting the survey with the EM-31, the instrument will be calibrated 
according to the manufacturer's recommended calibration specifications. The 
EM-31 survey will help determine the relative conductivity of various subsurface 
conditions including natural hydrogeologic conditions, potential contaminant 
plumes, trench boundaries, and buried metal objects. 

The magnetometer survey will be conducted using a proton procession 
magnetometer. Typically, this type of instrument is capable of detecting small 
ferrous metallic interferences (is., a single 55-gallon drum) at depths up to 20 
feet and larger ferrous metallic interferences (i.e., tanks or piles of drums) at 
depths up to 60 feet. A base station will be set up in one area where no buried 
metal is present. Frequent base station readings will be collected to determine 
the fluctuations in the magnetic field at the site during the course of the survey. 
The data will be corrected accordingly prior to contouring. The magnetic data 
will be used to identify areas of buried ferrous metal and to distinguish EM 
anomalies due to ferrous metal from electrically conductive non-ferrous objects 
(i.e., concentrations of conductive contaminants). This activaity will be 
subcontracted. 

The third geophysical survey will be conducted using a metal detector. The 
primary use of the metal detector will be to survey the areas where either the 
EM or magnetometry data indicate a subsurface metallic interference. The 
metal detector sensitivtty will be calibrated in the field using a known mass of 
metal. The metal detector survey will be conducted on a five-foot grid spacing 
to provide detailed coverage of buried ferrous and non-ferrous metallic objects. 
The metal detector will also be used to scan the edge of the fill material to 
define the lateral extent of the metallic debris in the subsurface. The edge of 
the fill, as determined by the metal detector survey, will be staked in the field 
and marked on the site map. The depth detection range of the metal detector 
is dependent on the surface area of the metal object. For example, a one- 
quart-sized metal container can be detected within 3 feet and large deposits 
of metallic materials (buried drums) can be detected at depths of 10 to 20 feet. 

After all three survey types are completed, the geophysical survey crews will 
interpret the results and contour the data on site base maps. This information 
will be reviewed by TAMS/TRCC and used to establish optimum locations for 
subsequent fieldwork. 

3.2.1.3 QA/QC Requirements 

Instrument calibration will be performed in accordance with manufacturer's 
instructions. Calibration information will be recorded in a field logbook that will 
be incorporated into the project's permanent file. The geophysical surveys will 
be conducted in accordance with USEPA procedures referenced in Section 
3.1.2. 
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3.2.2 Soil Gas Survey 

The soil gas survey will be performed to determine the locations, extent, and 
characteristics of waste materials existing in the subsurface. 

3.2.2.1 Task Approach - Soil Gas Sunrey 

Increased concentrations of gaseous volatile organic compounds are 
commonly present within the pore space of contaminated unsaturated soils, 
above contaminated buried wastes, and above groundwater contaminant 
plumes containing significant amounts of volatile organic compounds. Soil gas 
sampling will be conducted following the same grid system used for the 
geophysical investigation (see Figure 3-2), and should aid in directing the 
subsequent surface and subsurface investigation activities at the site. Soil gas 
survey results will be reviewed a long with results of the geophysical survey, 
and used to revise the locations of the planned borings, monitoring wells, and 
test pit locations. 

3.2.2.2 Field Procedures - Soil Gas Survey 

The soil gas survey will be performed by TAMS/TRCC utilizing a 100 foot grid 
which overlays the grid system developed for the geophysical surveys. Soil gas 
sampling will be accomplished by inserting a 518"-diameter steel probe into the 
ground using a sledge hammer or slide hammer to an approximate depth of 
4.5 feet or refusal. If groundwater is encountered, the tube will be kept above 
the water table. The steel probe will be removed, and a section of Teflone 
tubing will be quickly inserted into the hole. The annular space at the top of the 
sampling tube will be sealed with an inert plastic putty which will prevent 
atmospheric air from entering the hole. The Teflon tubing will be attached to 
a vacuum pump, and a vacuum will be applied to the tubing. A clamp will then 
be applied to the Teflon tubing and the tubing allowed to equilibrate for 
approximately ten minutes. 

After the equilibration period, the borehole will be evacuated by extracting 
about one liter (depending on pumpflow) prior to sampling. The soil gas inside 
the tube will be measured with four different portable instruments: an OVA, an 
HNu, a combustible gas indicator, and a hydrogen sutfide meter. Contamination 
of the sample probe will be checked between sampling points with an HNu. 
Ambient air will be monitored as it is drawn through the probe via the pump. 
If readings are above background, the probe will be replaced or 
decontaminated by drawi~g air through the probe until HNu readings return to 
background, or the probe will be washed and scrubbed with a low phosphate 
detergent and deionized water solution followed by a deionized water rinse and 
a check with the HNu. The data obtained from the OVA and HNu will be 
reviewed together to estimate the percentage of methane amongst nonmethane 
hydrocarbons present in the soil gas. Data collected from the combustible gas 
indicator and the hydrogen sulfide meters will be evaluated to determine the 
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potential for explosive hazards or flammable vapors. Should the data indicate 
that the concentrations of vapors are elevated to flammable or otherwise 
dangerous levels, locations for subsurface fieldwork (i.e., test pits and borings) 
will be re-evaluated and will include the necessary additional safety precautions. 

In addition to utilizing the portable monitoring equipment to scan organic 
vapors, approximately 10 soil gas samples will be collected from approximately 
ten locations in the paint waste/municipal fill area Number 7 (see Figure 3- 
3). The samples will be collected directly from the Teflon tubing used to 
evacuate the sampling holes using a 1.0 ml gas-tight syringe. The sample will 
then be injected into a portable gas chromatograph (GC) (HNu 311) to 
tentatively identify the volatile organic compounds present. The strip chart 
readout will be retained and provided in the sampling report. 

Instrument calibration will be performed in accordance with manufacturer's 
instructions. Calibration information will be recorded in a field logbook that will 
be incorporated into the project's permanent file. Collection of soil gas samples 
will be done in accordance with USEPA procedures referenced in Section 3.1.2. 
Sampling will take 5 days. Therefore, 5 ambient air blanks (one per day), two 
probe blanks and two environmental duplicate samples will be collected. 

3.2.3 Test Plts 

The test pit excavation and sampling activities will be conducted at the site to 
visually investigate the presence and areal extent of the waste disposal areas. 
Historical aerial photos and the results of the geophysical and soil gas surveys 
will aid in siting the actual test pit locations. The findings of the test pit 
investigation, in conjunction with geophysical and soil gas data, will be reviewed 
by TAMS/TRCC and used to establish final locations for test borings/monitor 
wells. 

3.2.3.1 Task Approach - Test Plts 

For waste characterization purposes, a total of 25 test pits will be excavated 
at the site at known areas of contamination and to determine the vertical extent 
of contamination. A total of 10 test pits will be excavated to investigate the paint 
waste/municipal landfill area (Number 7 i n  Figure 3-3). A soil sample will be 
collected for chemical analysis from the bottom of four of these test pits at the 
discretion of the field supervisor. In addition, one test pit will be excavated near 
the center in each of the waste areas 1 through 6 and 8, as shown in Figure 
3-3. One sample for chemical analysis will also be collected from each of these 
test pits for a total of eleven samples from seventeen test pits. 

For exploratory purposes, eight test pits will be excavated outside apparent 
disposal areas throughout the central and southern portions of the site, as 
shown in Figure 3-3. The soil types within each test pit will be classified and 
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visual observations of subsurface conditions (e.g., seeps) will be documented 
with photographs and on test pit logs. From each of these pits disturbed or 
undisturbed bulk soil samples will be collected. These soil samples will be 
tested for the following physical properties: grain size distribution (sieve 
analysis), vertical permeability, hydrometer analysis, moisture content, and 
Atterberg limits. The exploratory test pits and associated soil samples for 
physical testing will aid in the characterization of subsurface soils and geology 
necessary for understanding aspects of site groundwater flow and the potential 
for contaminant transport. 

In addition to the piezometers to be installed in test brings, shallow 
piezometers may be installed in selected test pits where groundwater is 
encountered, for the purpose of providing additional water table elevation data. 

3.2.3.2 Field Procedures - Test Pits 

The 10 test pits planned to be excavated in waste disposal area Number 7 will 
be completed in a sequence starting from the areas suspected to having the 
heaviest contamination to areas expected to having little or no contamination. 
This procedure will permit the identification of the limits of contamination at area 
7 in an efficient manner. The test pits completed in the other areas onsite 
(waste disposal areas 1 to 6 and 8) will be centrally located in order to 
chemically and visually determine the type of waste materials present in the 
subsurface. Test pits will be excavated by a backhoe to a maximum depth of 
approximately 12 feet. Soils will be stockpiled on plastic tarps when excavated 
and segregated (clean versus contaminated) as much as possible. The soils, 
waste products, and groundwater encountered in the test pits will be logged 
and photographed by TAMSPRCC field personnel and the dimensions of the 
test pits will be recorded. 

While the backhoe is in operation, the inspector and any other bystanders shall 
stand in front of the pit to avoid being hit by the backhoe arm. Personnel will 
not enter the test pits at any time. 

'The soil profile log of each test pit will be recorded in a field notebook and each 
test pit log shall be preceded by the following general information: 

Date 
m Client and TAMSPRCC Project Number 
rn Location of Project Site 
m Weather Conditions 
rn Time Excavation Started/Stopped 

Test Pit ID Number and Specific Location 
Person Logging the Test Pit 

Vertical measurements in the excavation will be made from the top of the test 
pit at a spot representative of the original grade and from a location which 
provides safe access to the pit. A fresh exposure of soil will be used for a soil 
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profile description at 'the side of the pit (preferably an area in direct sunlight) 
in an area most representative of the overall soil profile. The description of each 
horizon will include the following information: 

Depth from original grade to top and bottom of each horizon. 
Textural description of grains (e.g., fine to medium). This will 
be used mostly when describing natural in-place sands and 
gravels. 
The predominant grain size (i.e., day, silt, sand, or gravel). 
The predominant color or color range, including any natural or 
artificial staining. 
The secondary grain size using the proportions %acem (0-10 
percent), 'little" (10-20 percent), 'some" (20-35 percent), and 
"and" (35-50 percent). 
The relative density and consistency of the soil using the 
descriptions for cohesionless soils (sands and gravels) of "very 
loose", "loose", "medium", "dense", and "very dense". For 
cohesive soils (silts and clays) the consistency descriptions of 
"very soft", "soft", "medium", "stiff", "very stiff", and "hard" will 
be used. 
The moisture content of the soil using the relative descriptions 
'dry", "damp", Wet", and "saturatedH. 
The structure of the soil (e.g., blocky, granular, prismatic). 
Note any mottling and the depth at which it starts and ends. 
Record the depth of groundwater seepage into the pit and, to 
the extent possible, the rate and characteristics (odor, color). 
Record the total depth of the pit and note if the backhoe had 
difficutty excavating deeper and the reason for the final depth 
(e.g., bedrock, slumping). 
Describe any bedrock encountered in the excavation. 

Any additional observations that are pertinent to the interpretation of the 
subsurface conditions will also be recorded (i.e., visible contamination, buried 
structures, odors). 

Samples for chemical analysis will be collected from the backhoe bucket using 
a field decontaminated stainless steel spoon, or by using a field 
decontaminated long reach sampling tool if the backhoe operator is unable to 
obtain a soil sample from a location requested by the supervisor. If the sample 
is collected from the backhoe bucket, the material will be collected from an 
area which is not in contact with the bucket. All sampling equipment will be 
decontaminated in accordance with the procedures outlined in Appendix D. 

Samples requiring VOC analyses will be placed immediately into a sample jar 
to avoid VOC losses due to mixing. Soil collected for all other required 
analytical parameters will be emptied into a field decontaminated, stainless steel 
bowl and homogenized with the stainless steel spoon. Samples will then be 
placed into the remaining sample bottles. The depth, time sampled, physical 
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characteristics and HNu or OVA readings of the sample will be documented 
in the field notebook. Each sample container used for the test pits will be 
labelled in the manner outlined in Section 3.1.1. The TAMS/TRCC field 
supervisor will direct the backhoe operator and have control over the depth of 
excavation. Excavation will be terminated in any of the following occurs: 

B Encountering gross contamination that may endanger the heatth and safety 
of the field team. 

A confining layer (lens) is encountered at an elevation lower than 
contaminated soil. 

m A heavy flow of contaminated groundwater or contaminants enters the pit, 
where a continued excavation would cause heavier flow and subsequent 
problems in backfilling when the contaminant is displaced and brought to 
the ground surface. 

Leachate will be collected from test pits performed in waste areas 1 through 
6 and 8, and from 3 pits performed in area 7, if encountered. The three 
samples from area 7, will be collected at the discretion of the field supervisor. 
Leachate samples will be collected using a field decontaminated one quart 
amber glass jar attached to a long reach pond sampler. The jar will be 
positioned to intercept leachate as it enters the test pit. The leachate will then 
be transferred directly the appropriate sample containers. Samples requiring 
VOC analysis will be collected first followed by TOC, extractable organics 
(semivolatiles and pesticides/PCB's), total metals (unfiltered), cyanide, nitrogen 
and compounds, and CI, SO,, CO,, and HCO,, respectively. The amber glass 
jar will be a dedicated device cleaned before use in accordance with the 
procedures outlined in Appendix D. 

If containerized waste materials (e.g., drums) are encountered during test pit 
excavation, their location and depth will be marked above ground and on the 
site map. Characterization of the drum(s) contents is imperative for waste 
disposal and any labels or markings that would indicate the contents, hazards, 
or "lot numbers" will be recorded. 

After the test pit has been excavated to its maximum depth, the soil piled on 
the sides of the pit will be placed back in 1-foot compacted lifts. Dust control 
measures will be evaluated if dry and windy conditions exist during test pit 
excavations. In addition, the test pit locations will be marked with stakes and 
flagged for later surveying and plotting on base maps. The test pit information 
will be transcribed onto the Test Pit Log" form (Appendix A).After excavating 
each test pit, the backhoe bucket will be decontaminated by steam-cleaning 
before moving on to the next location. Decontamination of the backhoe 
wheels/tracks, undercarriage, and boom may be warranted between test pits 
and will be done, based on field conditions, at the discretion of the 
TAMS/TRCC field supervisor. 
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3.2.3.3 QA/QC Requirements 

Test pits will be excavated and sampled in accordance with USEPA procedures 
referenced above and in Section 3.1.2. 

A total of 16 soil samples will be collected for chemical analysis comprised of 
11 environmental samples, one environmental duplicate, one MS/MSD, and 
two field blanks (one/decontamination event) for QA/QC purposes. 

A total of 22 samples will be analyzed for leachate parameters including 10 
environmental sampies (estimated), one environmental duplicate, one MS/MSD 
pair, three field blanks (one per decontamination event), and six trip blanks 
(VOA only). 

Eight soil samples will be collected for analysis of physical parameters. 
Analyses will be performed by a subcontracted laboratory equipped and 
maintained to handle potentially contaminated soils. Soils will be analyzed for 
grain size distribution and hydrometer analysis, vertical permeability, Atterberg 
limits, and moisture content by ASTM methods D421-85 and D422-63 (1972), 
and D2434-68 (1 974), M18-84, and D2216-80 respectively. No QA/QC 
requirements are necessary for geotechnical parameters. 

3.2.4 Test Borings 

3.2.4.1 Task Approach - Test Borings 

Twenty-five test borings will be drilled at seventeen locations depicted on Figure 
3-4. At each boring location, either a monitoring well or a piezometer will be 
installed. Boreholes will be drilled through the unconsolidated overburden 
materials and advanced to the desired depth using a 4-inch inside diameter (ID) 
hollow-stem auger. Split spoon samples will be collected at five foot intervals 
or continuously depending upon the location of the well. Standard penetration 
tests (ASTM D l  586-84) will be conducted at every 2-foot sampling interval. The 
physical characteristics of each soil sample will be visually classified and 
described based upon the Unified Soil Classification System (ASTM D 2487- 
85). 

3.2.4.2 Field Procedures - Test Borings 

TAMSfrRCC field personnel will record the name of the drilling firm and the 
names of the driller and assistant(s) on a daily or weekly basis in the fieldbook. 
The date, project location, project number, and weather conditions will also be 
recorded. An accurate log of drilling activities will be recorded. This log will 
contain (including a minimum) the following information: 

Time drillers and rig arrive on site 
Weather conditions 

m Time drilling begins/finishes 
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Any delays in the drilling activities and the cause of such delays 
Time drillers go off site 
Down time (those periods when drilling activities cease due to equipment 
malfunctions, weather, ordered stoppages) 
Geologic descriptions, sample intervals, sample blow counts, sample 
recovery 

m Drilling conditions, water losses, depths of formation changes, other 
observations 

The different soil and rock sampling techniques used for each boring will be 
recorded in the field notebook. 

The soil sampling will be conducted using a carbon steel split-spoon 
penetration sampler, driven with a 140-pound hammer with a freefall of 30 
inches. This standard method of soil sampling is described in ASTM D 1586- 
84. The TAMSfTRCC field personnel will record, at a minimum, the weight of 
the hammer, the length of the split spoon sampler, and the number of hammer 
blows on the spoon per 6 inches of penetration. Split spoon samples will be 
collected at either 5-foot intervals or continuously through unconsolidated 
materials, depending on the boring location. Upon removal of the sampler, the 
earth materials shall be logged in accordance with the United Soil Classification 
System described in ASTM D 248785. 

Upon extraction of the sampler, moisture conditions on the drill rods and 
sample will be noted. Upon opening the sampler, the percent recovery will be 
recorded as the length of sample retained over the length of sampler 
penetration. Changes in lithology, color, moisture conditions, and texture of soil 
in the spoon will be measured and recorded prior to emptying the spoon. 

Soil samples collected from the split spoon samples will be carved from the 
center of the sample with laboratory cleaned, stainless steel spoons. Samples 
requiring VOC analyses will be placed immediately into a sample jar to avoid 
VOC losses due to mixing. Soil collected for all other required analytical 
parameters will be emptied into a field decontaminated, stainless steel bowl and 
homogenized with a stainless steel spoon. Samples will then be placed into the 
remaining sample bottles. An effort will be made to collect a sample which has 
not contacted the split-spoon sampler wall. The depth, time sampled, physical 
characteristics, and HNu or OVA readings of the sample will be documented 
in the field notebook. Each soil sample container used for the test borings will 
be labelled in the manner outlined in Section 3.1.1. 

The test boring/monitoring well information will be transcribed onto the Test 
Boring Log form shown in Appendix B. 

Shelby tube samples will also be collected at selected locations across the site. 
Shelby tube samples will be collected according to ASTM Method D 1587-83 
from the selected test boring locations. All Shelby tubes will be labelled with the 
following information: 
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Project number 
Project name 
Date of Sampling 
Boring number 

B Sample number 
D Zone of sampling 
B Marking the tube TOP and BOTTOM so that the orientation of the soil 

sample is known. 

After this information is marked on the Shelby tube, the ends of the tube will 
be closed with tight-fitting metal or plastic caps and wrapped with tape. After 
taping, the ends will be dipped in hot wax, completely covering the tape to 
ensure sealing. 

Rock sampling will be conducted using an NX double-barrel core sampler. The 
supervising TAMSPRCC personnel will log and record the geologic and 
geotechnical information from the rock cores. 

The following information will be included in a rock core run log: 

The depth and length of the core run. 
B The coring rate, down pressure, torque and rotation speed. This information 

will be obtained from the driller. 
B The color of the core wash water. Any changes, loss of return water, or gain 

of return water will be noted. 
The recovery of the core run recorded as length of rock recovered over the 
length of the core run. 

D The Rock Qualrty Designation (RQD) of the run. RQD is reported as the sum 
of inches of all rock core pieces larger than four inches over the total 
number of inches in the run. 
'The rock type(s) and their location in the core run, rotation color, 
mineralogy, texture, fossil content, and any other data of geologic 
significance. 
Any structure in the core, including fractures, clay seams, vugs, bedding, 
fissility, and any other data of geologic or geotechnical significance. 

Rock cores shall be stored in a core box in the exact sequence in which they 
were removed from the ground. Core runs will be separated by wooden blocks 
clearly marked with the depth of the run. The top of the core box will be 
marked with the project name, location, project number, boring number and 
the depths of the core runs in that box. The front and one end of the core box 
will be marked with project name, boring number, and depths of the core runs 
in that box. 
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3.2.4.3 QA/QC Requirements 

Samples will be collected in accordance with USEPA procedures referenced 
in Section 3.1.2. A total of nine boring samples will be collected comprised of 
three environmental samples, one MS/MSD sample pair, one environmental 
duplicate, and three field blanks (one blank/decontamination event). 

3.2.5 Surface Solis 

Surface soil sampling activities will concentrate on those areas surrounding 
possible and/or known contamination sources. in general, the surface soil 
sampling will be conducted to aid in determining the presence, nature, and 
extent of surface soil contamination at the site. Information obtained from initial 
site surveys may be used to determine the final surface soil locations at each 
site. 

3.2.5.1 Task Approach - Surface Soils 

Surface soil sampling will be completed prior to any other field sampling activity 
(i.e., drilling, excavating). This procedure will help avoid sampling surface soils 
that may have been disturbed during the site investigation process. 

The samples will be collected for chemical analysis within and around each of 
the eight areas of obvious waste disposal identified in Figure 3-5. Within each 
of the eight areas, one sample will be collected at a central location to identity 
apparent worst-case contamination (eight samples). The specific locations 
within each area will be based on visual observation and screening of near- 
ground surface air with an HNu PID. In addition, for waste disposal Areas 1, 
2, 4, 5, and 8, one sample will be taken at a location just beyond the apparent 
perimeter of each of these identified waste areas for determining background 
conditions and delineating the extent of contamination for each area (five 
samples). Due to their greater areal extent, two perimeter samples will be 
collected from waste disposal Areas 3 and 6 and three perimeters samples will 
be taken from Area 7 for determining background conditions for each of these 
areas (seven samples). A total of 12 perimeter samples will be collected among 
the eight areas in this manner. In addition, two background surface soil 
samples will be taken from apparently clean, upgradient portions of the site and 
three QA/QC soil samples will be obtained at specific locations to be chosen 
in the field. This provides for a total of 22 surface soil samples. 

3.2.5.2 Field Procedures- Surface Soiis 

All the surface soil sampling locations will be staked by TAMS/TRCC personnel 
following the review of the initial site surveys. The surface soil samples will be 
collected directly from the ground surface to a depth of six inches using a 
dedicated stainless-steel spoon. Soil collected for volatile organic compound 
analysis will be spooned directly into the proper bottles. Subsequently collected 
soils will be placed in a field decontaminated, stainless steel bowl and 
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homogenized thoroughly. Samples for all other analytical parameters will be 
collected from the homogenized surface soil sample and labelled in the manner 
outlined in Section 3.1.1. 

Samples will be collected in accordance with USEPA procedures referenced 
in Section 3.1.2. 

A total of 30 surface soil samples will be collected consisting of 22 
environmental samples, two environmental duplicates, two MS/MSD samples 
and two field blanks (one field blank/decontamination event [for each sampling 
device]). 

3.2.6 Piezometers/Monttorlng Well lnstallatron 

Twenty-five test borings will be drilled at seventeen locations at the Hertel 
Landfill. At each location a monitoring well or piezometer will be installed. 
Groundwater samples will be collected to assess the extent and concentrations 
of contaminants underlying the site. In addition, hydraulic conductivity tests will 
be conducted in each well to determine characteristics of the groundwater flow 
system so that the potential for contaminant migration via the groundwater can 
be evaluated. 

3.2.6.1 Task Approach - Piezometers/Monltorlng Wells 

Twenty-five monitoring wells/piezometers will be drilled at seventeen locations 
across the site (see Figure 3-4). The seventeen locations will include four 
piezometers, five shallow monitoring wells, and eight bedrock monitoring wells 
(each paired with a shallow monitor well). 

Of the eight monitoring well pairs, four pairs will be used to check the 
background groundwater quality entering the site. The four "background" pairs 
are located as follows: one pair at the north end of the site near the beginning 
of the access road, one pair located approximately 100 feet northwest of 
disposal area 4, one pair at the western edge of the site (approximately 500 
feet west of disposal area S), and a fourth pair will be located at the southern 
part of the site (approximately 300 feet south of disposal area 8). The four 
remaining monitoring well pairs will be located downgradient of the identified 
waste disposal areas. These include one pair located between the two wetlands 
areas and downgradient of the general fill area, and two well pairs located 
downgradient of waste disposal areas 1 through 7. Background soil samples 
will be collected from three of the background boring locations for chemical 
analysis. Analysis parameters are summarized in Section 3.4. 

Five unpaired, shallow monitoring wells will also be installed. These will be used 
to help determine the shallow groundwater qualrty and groundwater level 
elevations adjacent to specific waste disposal areas. Data from these 
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monitoring wells will indicate the hydraulic relationships between groundwater 
and surface water and provide samples for comparison of groundwater and 
surface water quality. Four of the unpaired shallow monitoring wells will be 
located downgradient of waste disposal areas 1, 2, 3, and 5; the fifth shallow 
monitoring well will be located downgradient of the general waste disposal area, 
approximately 100 feet south of waste disposal area 7 on the west side of the 
wetlands. 

The remaining well installations include four shallow wells that will be used only 
as piezometers. These are located in selected areas adjacent to surface water 
bodies (see Figure 3-4) to provide additional water level data. Stream gauges 
will be placed in the surface water bodies near the monitoring wells to enable 
measurement of surface water elevations and correlation with groundwater 
elevations. 

3.2.6.2 Fleld Procedures - Plezometers/Monltorlng Wells 

The installation of the 25 wells will utilize three different types of drilling. 
Overburden drilling will be performed by using hollow stem augering for the 
shallow wells and piezometers and driven casing for the deep bedrock wells. 
Bedrock will be drilled and sampled by coring. 

'The final depth of all monitoring wells will be determined by the TAMS/TRCC 
field geologist. Variables to be considered in establishing the final well depths 
will include: observed contamination, geologic material (thickness, depth, the 
presence of confining layers, etc.), depth to water table, and site sampling 
objectives. 

Shallow Monitoring Wells/Piezometers 

'The boreholes for the wells to be constructed in the unconsolidated overburden 
materials will be advanced to the desired depth using 4-inch (minimum) inside- 
diameter (ID) hollow-stem augers. Borings for the five unpaired shallow 
monitoring wells and the four piezometers will have 2-foot split spoon samples 
collected at 5-foot intervals from the surface to ten feet below the water table. 
For shallow borings associated with deep well borings, split spoon soil samples 
will be collected only at those intervals where sampling was unsuccessful in the 
deep borings (deep borings will be drilled first and split spoon samples will be 
collected). Standard penetration tests (ASTM D1586-84) will be conducted at 
every 2-foot sampling interval. The physical characteristics of each soil sample 
will be visually classified and described based upon the Unified Soil 
Classification System (ASTM D 248785). 

The eight paired and five unpaired shallow monitoring wells will be constructed 
of 2-inch diameter slotted or wire-wrapped stainless-steel screen and stainless- 
steel riser. Before the monitoring wells are installed, the well materials (casings 
and screens) will be steam-cleaned to ensure all oils, greases, and waxes are 
removed. The four piezometers will be constructed of two-inch diameter, 
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threaded, flush-joint, slotted PVC screen and PVC riser. The casing and screen 
will be set in the augers so that the water table intersects the screen. The 
annular space between the screen and the borehole will be filled with sand. The 
sand will be emplaced in increments, as the augers are removed, to assure that 
native material does not collapse around the well screen. Frequent 
measurements of the sand level will be made using a weighted measuring 
tape. The sand pack will extend to approximately two feet above the top of the 
screen. Following placement of the sand pack, a two-foot thick (minimum) 
bentonite pellet seal will be put in place using similar procedures. The 
remainder of the borehole will be filled with bentonitelcement grout. A granular 
bentonitelcement slurry mixture will be tremie grouted to within one foot of the 
ground surface prior to drill casing or auger removal. As the casing is removed, 
this backfill will be continuously "topped off to preclude breaches in the seal 
caused by caving of natural materials. A steel protective casing (minimum 4- 
inch ID) will be cemented in place at grade. The protective casing will have a 
locking steel cap five inches in inside diameter and no less than nine inches 
long. The concrete apron around the protective casing will be sloped to route 
drainage away from the well. The construction details/specifications for 
monitoring wells/piezometers are shown on Figure 3-6. 

Deep Monitoring Wells 

The overburden boreholes for the deep monitoring wells will be advanced to 
the desired depth using 6-inch ID driven casing fitted with a steel drive shoe. 
Four of the eight deep monitor well borings will have continuous split spoon 
samples collected at 2-foot intervals through the unconsolidated materials to 
the top of bedrock. Split spoon samples will be collected at 5-foot intervals in 
the remaining four deep borings. The samples will be collected and classified 
according to the ASTM procedures referenced earlier. Selected samples will 
be collected for analysis of physical parameters (Atterburg limits, vertical 
permeability, grain size distribution, moisture content, hydrometer analysis) 
using a Shelby tube. The &inch spun casing will be advanced to the top of 
bedrock, if bedrock is encountered within 50 feet of grade. If bedrock is not 
encountered to a depth of 50 feet below ground level, a deep overburden well 
will be installed following the well construction details shown in Figure 3-6. 

Once the drilling casing is seated into bedrock, NX-size rock wring will be 
used to advance the borehole into bedrock and to collect core samples. After 
the first 5-foot rock core is completed, a 5- to 6-inch diameter roller bit will be 
used to ream the bedrock borehole five feet into bedrock and a 4-inch ID steel 
casing will be grouted in place using a cement/bentonite grout. The annular 
space between the 4-inch diameter steel casing and the 6-inch diameter 
borehole will be tremie grouted as the 6-inch diameter drilling casing is 
withdrawn to assure no cross-contamination between the overburden and 
bedrock. The grouted steel casing will be allowed to set up overnight then the 
NX rock core hole will be advanced an additional 10 feet (minimum) into the 
bedrock. 
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The eight deep wells will be constructed of 2-inch diameter slotted or wire- 
wrapped stainless-steel screen (10-foot lengths) and stainless-steel riser. The 
screen and casing will be set into the borehole to the desired depth. The 
annular space between the screen and the bedrock corehole will be sand 
packed to approximately two feet above the top of the screen. A two-to-five- 
foot bentonite pellet seal will be placed above the sand pack and the remainder 
of the annular space between the stainless-steel well casing and the 4-inch 
diameter steel outer casing will be grouted. The well will be secured with a 
locking steel protective casing cemented in place at grade. The construction 
details/specifications for the deep bedrock wells are shown on Figure 3-7. 

Well Development 

Following completion, all monitoring wells and piezometers will be developed 
by pumping and/or surging to create a good hydraulic connection between the 
well and the adjacent formation. Shallow monitoring wells will be developed 
using a centrifugal pump or a low volume peristattic pump. Deep monitoring 
wells will be developed using a submersible pump or a submersible bladder 
pump. Fine-grained material around the well screen will be drawn into the well 
and removed by agitating the well water with a surge block and/or by pumping 
water from the well at atternating discharge rates. Accumulated sediments will 
be removed from the wells by pumping. This method will also be used to 
redevelop the existing on-site (Wehran) monitor wells. Should the pumping 
and surging method prove to be ineffective or not feasible due to depth to 
water, other development methods such as manual bailing will be used. 

3.2.7 Groundwater Sampling 

Groundwater samples from monitoring wells will be collected and analyzed in 
order to define the potential contaminants underlying the site. The results will 
be compared to previous sampling events and used to assess the extent of 
groundwater contamination. 

3.2.7.1 Task Approach-Groundwater Sampling 

The twenty-one new mor~itoring wells and four existing Wehran monitoring wells 
will be sampled to determine groundwater quality at the site. Two rounds of 
samples will be collected, separated by a minimum of two months. All 
parameters tested for in Round 1 will be tested for in Round 2. However, a 
review of Round 1 data may provide information which will allow the Round 2 
parameter list to be amended. Sample analysis parameters are summariied in 
Section 3-4. 
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3.2.7.2 Field Procedures-Groundwater Sampling 

Hydraulic Conductivity Testing 

After the completion and development of the wells, a hydraulic conductivity test 
will be performed at each monitoring well (not including piezometers) onsite, 
including wells that were installed by Wehran Engineering. The hydraulic 
conductivity test data will define the near-well aquifer characteristics for use in 
evaluating the groundwater conditions at each site. The test method that will 
be used to determine the hydraulic conductivity is a slug injection/extraction 
test. The test will be conducted by producing a nearly instantaneous change 
in water level in the well by introducing or removing a slug of known volume 
from the well. Slug removal tests will be performed in shallow wells where the 
water table intersects the well screen. Water level recovery will be recorded 
using a pressure transducer and data logger. The well hydraulic conductivity 
testing will not be conducted until the first round of groundwater sampling is 
complete. The test data will be analyzed using the Hvorslev (Figure 38) or 
similar method. 

Monltoring Wells 

Prior to the evacuation of groundwater from any well, the depth to water shall 
be measured to the nearest 0.01 feet. An electronic water level indicator will be 
used for this purpose and will be decontaminated with deionized water and 
wiped with a paper towel, prior to each use unless visual observations indicate 
additional decontamination is necessary. The depth to water will be measured 
from a permanent reference point established on the top of the inner well 
casing and will be recorded in the field notebook. If both an inner and outer 
casing are present, the one used as the measurement reference point will be 
identified and the vertical distance between the two measured and recorded 
as well as the stick-up of the outer casing. 

Three to five times the volume of the standing water in the well will be 
evacuated from the well prior to sampling to introduce a fresh sample of 
formation water for collection. The approximate volume of water evacuated will 
be logged into the field notebook. Because of the small diameter of the wells, 
either a bailer or a low-volume peristattic pump will be used for well purging. 
HNU readings will be recorded during well evacuation. In instances where the 
depth to water precludes the use of a pump, wells will be purged with a 
dedicated, hand-operated, bottom-loading bailer. Intake hose or tubing 
associated with evacuation pumps will be constructed of polyethylene or Teflon 

and dedicated to each well to avoid cross contamination. If bailers are used, 
the bailer and stainless steel cable will be thoroughly decontaminated prior to 
use and between uses. H a well is evacuated dry prior to removing three well 
volumes, the evacuation will be considered complete and the well will be 
allowed to recharge to at least 75% of its original volume prior to sampling. 
However, evacuation rates will be kept below five gallons/minute to avoid over- 
pumping or pumping the well to dryness ( ideally, wells should never be 
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pumped to dryness). Any purged well water which is obviously contaminated 
(odor, sheen) will be contained in 55-gallon drums. Other purge waters will be 
disposed onsite in the vicinity of the source water. Indicator parameters (i.e., 
pH, EH, specific conductance and temperature) will be measured periodically 
during well evacuation to aid in determining water stabilization. When indicator 
parameters vary by less than 10% between two successive well volumes, the 
well will be considered adequately evacuated for sampling. 

The well will be sampled within three hours of evacuation. All groundwater 
samples will be collected with dedicated, laboratory-cleaned Teflon bailers. All 
stainless steel cables and attachment hardware will be cleaned, according to 
the decontamination procedures in Appendix D. 

Vials for volatile organic analysis (40 ml septum vials) will be filled with the initial 
bailer of groundwater. The sequence of sample collection will be as follows: 

In-situ measurements 
Volatile organics (VOA) 
Total Organic Halogen FOX) 
Total Organic Carbon (TOC) 
Extractable Organics (Semivolatiles and Pesticides/PCBs) 
Total Metals (unfiltered) 
Dissolved Metals (filtered) 
Cyanide 
Sulfate and Chloride 
Turbidrty, dissolved solids, suspended solids 
Nitrogen and compounds (nitrate, ammonia, etc.) 
Other analyses not specified above 

A filtered and unfiltered metals sample will be collected from each monitoring 
well. Subsequently, the remaining sample bottles will be filled, taking care to 
avoid overflowing bottles already containing preservative (pre-preserved). 
Groundwater samples will be field filtered using a disposable filtration 
apparatus. The commercially available apparatus (Nalge Catalog No. 450- 
0045) consists of a polystyrene upper unit, a 0.45 micron cellulose nitrate f i b ,  
and a 500-ml polystyrene receiver with a sidearm. These filters are individually 
wrapped and sealed by the manufacturer, and will not be field-cleaned. 
Verification of filter apparatus decontamination will be assessed by collection 
of filtered field blanks for each matrix. Following filtration into the 500 ml 
receiver, the sample will be transferred to the polyethylene sample bottle to 
which preservative (nitric acid) has been added. Samples will not be prefiltered 
prior to filtration through the 0.45 micron filter. The filter apparatus will be 
disposed after one use. Each extra sample volume for field duplicates, matrix 
spikes, and matrix spike duplicates will be filtered through a separate, new, filter 
apparatus. 
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At a minimum, the following information will be recorded in the field notebook 
during sampling: 

r sample identification number 
r location of sample 
r time and date of sample 
r personnel performing task 
r depth to water table, reference mark, casing@) stick-up, and vertical 

distance between inner and outer casing 
r amount evacuated from well and device used for evacuation 
r visual or sensory description of the sample (color, odor, turbidity, etc.) 
r weather conditions during sampling 
r other pertinent observations 

Each sample container used for the groundwater samples will be labelled in the 
manner outlined in Section 3.1.1. 

Once the above information is completed, all samples will be placed into 
shipping containers, cooled with bags of ice, and proper forms completed and 
accompanying the sample shipment. Sample packaging, shipping and labeling 
procedures are detailed in SOPS 60 and 61, included in Appendix C. 

3.2.7.3 QA/QC Requirements 

Drilling, sampling of groundwater, and hydraulic conductivity testing will be 
performed as specified above, and in accordance with USEPA procedures 
referenced in Section 3.1.2. 

Two rounds of sampling will occur each taking two days to complete. A total 
of 78 samples will be collected from groundwater monitoring wells. Each round 
of sampling will consist of a total of 39 samples comprising 29 well samples, 
two field blanks (one for each decontamination event), two trip blanks (VOA 
only), two environmental duplicate samples, and two MS/MSD sample pairs. 

For hydraulic conductivity, 50 percent of the tests will be repeated for QA/QC 
purposes. 

3.2.8 Private Water Supply Wells 

Selected private wells that exist near the Hertel Landfill will be sampled and 
analyzed in order to define the potential contaminants in the homeowner's 
drinking water. The results will be compared to previous sampling events, 
where data are available, and used to assess the effects of the landfill on the 
local groundwater quality. 
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3.2.8.1 Task Approach- Private Wells 

Eleven private water supply well water samples will be collected from the 
homes shown on Figure 3-9. These locations were determined by the State of 
New York Department of Heatth and will be sampled and analyzed during the 
site field investigation program. 

3.2.8.2 Field Procedures- Private Welis 

Eleven private water supply wells will be sampled according to the following 
described procedures. Before TAMS/TRCC field personnel collect the water 
samples, a letter will be drafted by TAMS/TRCC and revised by the appropriate 
town officials. Upon approval of the letter content, letters will be forwarded (on 
city/town letterhead) to each of the homeowners which require analytical 
testing. The letter will contain information regarding TAMS/TRCC personnel 
conducting the sampling, general sampling procedures, and a sampling 
schedule. 

On the day of sample collection, TAMS/TRCC field personnel will identw 
themselves to the homeowner and then proceed to survey the house for the 
optimum sampling point (usually an outdoor faucet). An inspection of the 
basement will be performed (provided access is permitted) to locate the well, 
pump, storage tanks, and any treatment systems that may be present. The 
sample access point will be chosen as close to the well head as possible, prior 
to the storage tank or any treatment equipment. Evacuation, where possible, 
will be performed by connecting a garden hose to an outside faucet and 
allowing the system to pump for a minimum of fifteen minutes. [By pumping the 
water through a garden hose and away from the house, the risk of overloading 
the homeowner's septic system will be minimized.] After the evacuation period, 
the hose will be disconnected and samples will be collected. During sample 
collection, the water flow will be reduced to a rate where the water will flow 
gently down the side of the sample bottle with minimum entry turbulence, 
thereby minimizing VOC losses due to aeration of the water. Vials for volatile 
organic analysis (40 ml septum vials) will be filled first. Secondly, sample bottles 
for TOC, TOX, metals and major ions will be filled. Subsequently, the remaining 
samples will be filled, taking care to avoid overflowing bottles containing 
preservatives (pre-preserved). Only unfiltered water sarnples for total metals 
analyses will be collected from the private supply wells. Metals and major ions 
will not be filtered for the private water supply well samples. At a minimum, the 
following information will be recorded in the field notebook during sampling: 

sample identification number 
location of the sample (owner's name and address) 
time and date of sampling 
personnel performing task 
evacuation duration and evacuation method used 
visual or sensory description of the sample (color, odor, turbidity, etc.) 
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weather conditions while sampling (if sample collected outside) 
other pertinent observations 

Each sample container used for the ground water samples will be labelled in 
the manner outlined in Section 3.1.1. 

Upon completion of the water sampling, TAMS/TRCC personnel will record the 
exact location (i.e., indoor/outdoor faucet or tap) used during the sample 
collection. These locations will be designated as the sample access point, 
should additional sampling be needed in the future. Analysis parameters are 
summarized in Section 3.4. 

A total of 15 samples will be collected from private supply wells including 1 1 tap 
samples, one environmental duplicate, one MS/MSD, and one trip blank (VOA 
only). 

3.2.9 Surface Water/Sediment 

The surface water and sediment sampling activities will be performed in order 
to define the potential contaminants that may have entered the stream 
sediments and surface water through surface runoff and groundwater 
discharge. 

3.2.9.1 Task Approach- Surface Water/Sediment 

A total of 24 surface water grab samples will be collected from the sampling 
stations tentatively identified by area in Figure 3-10. Siting of surface locations 
will be based upon a comprehensive site inspection and review of aerial 
photography. Sample location placement will be a field decision and will 
maximize the detection of chemical releases into surface waters. 

Of the 24 samples, three samples will be collected from leachate seeps, four 
samples will be collected from background locations (e.g. ,Area A), two samples 
will be collected from Area B, four samples will be collected from Area C, and 
five samples will be collected from Area D. In addition, four samples will be 
collected from the drainage ditch and two samples will be collected from the 
creek, one upstream and one downstream of the confluence with the drainage 
ditch. 

Sediment samples will be collected subsequently at each surface water 
location. As noted, these include seep outflows, adjacent wetlands, the creek 
and a tributary, and background locations as indicated on Figure 3-10. To the 
extent possible, samples will be collected from the point of greater sediment 
accumulation, usually depositional areas of low stream flow velocity. Actual 
locations will be determined in the field during the initial site survey. 

HERTEL FOP 
3-23 

TAMS 



3.2.9.2 Field Procedures - Surlace Water/Sediment 

Surface water and stream sediment samples will be collected concurrently at 
each sample location as depicted in Figure 3-10. Both sample types will be 
collected in relatively slow-moving areas of the stream where contaminated 
water and sediment may collect, and will proceed from the furthest downstream 
location to the furthest upstream location. In areas of standing surface water 
(ponded wetlands), sampling will be conducted first in areas considered to be 
the least contaminated; areas of suspected greater contamination will be 
sampled last. At each surface water/sediment location, the surface water 
sample will be collected prior to the sediment sample. This procedure will 
minimize the contamination of surface water samples from artificially suspended 
sediment particles. 

For sediment samples, field measurements of sediment oxidation/reduction 
potential will be made at each location and a total of 24 grab samples from 0 
to 6 inches in depth will be collected. 

At 6 of the 24 locations, two additional sediment samples will be collected from 
6 to 12 inches and 12 to 18 inches in depth. The purpose of the deeper 
samples is to provide a column to determine if contaminants are migrating 
downwards. One sampling location in each of the six above mentioned areas 
will be selected for the additional samples at the discretion of the field 
supervisor. Therefore, an additional twelve samples will be collected, creating 
a total of 36 sediment samples. 

Surface Water Sampling 

In an area where the surface water body is relatively shallow (two feet deep or 
less), water samples will be collected by submerging the sample container and 
directing the open mouth of the container upstream. TAMS/TRCC personnel 
collecting the sample will stand on the downgradient side in order to avoid 
agitating bottom sediment particles. If areas are accessible to personnel 
wearing hip waders, TAMS frRCC personnel will use a three-liter size jar to 
collect the water sample and then transfer the water into sample containers. 
Samples collected from small lakes, ponds, or deeper streams not accessible 
by wading will be collected from a boat using a polyethylene Van Dorn sampler. 
Vials for volatile organic analysis (40 ml septum vials) will be filled by 
submerging the containers into the surface water body, regardless of the depth 
or size of the surface water body. Subsequently, sample bottles for remaining 
analytes will be filled in the same sequence as groundwater samples (Section 
3.2.7.2), taking care to avoid overflowing bottles already containing preservative 
@re-preserved). Surface water samples collected for inorganic analyses will be 
unfiltered only (for total metals analysis). At minimum, the following will be 
recorded in the field notebook during sampling: 

sample identification number 
location of the sample (sketch of the sample point) 
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time and date sample was taken 
personnel performing the task 
method of sample collection (i.e. Van Dorn versus direct submergence) 
visual or sensory description of the sample (color, odor, turbidity, etc.) 
field measurements (temperature, conductivity, pH, and dissolved oxygen) 
weather conditions during sampling 
other pertinent obsewations 

Field measurements will be performed at each sampling location and will be 
obtained from a separate sample aliquot not used for chemical analysis. Field 
measurements will consist of water temperature, conductivity, pH, and 
dissolved oxygen. 

Each sample container used for the surface water sampling will be labelled in 
the manner outlined in Section 3.1.1. 

Once the above information is completed, all samples will be placed into 
shipping container, cooled with ice packs, and proper forms completed to 
accompany the sample shipment. 

Sediment Sampling 

Sediment sample locations will be chosen from areas that are representative 
of sediment depositional areas. These areas may include the inside corner of 
a stream bed in a meander, or a deep pool where water velocities are reduced 
and greater particle deposition occurs. Twenty-four samples will be collected 
within the top six inches of the stream bed. Six samples will be collected from 
6 to 12 inches, and six samples will be collected from 12 to 18 inches. Any 
vegetation debris (leaves, roots, bark) along with any large stones will be 
removed from the sample so that only the finer-grained material is collected. 
Sediment samples will be collected by using one of the following: field cleaned, 
stainless steel spoon (in relatively shallow areas); a field decontaminated petite 
ponar dredge [in deeper areas ( >6 inches)]; or a field decontaminated 
stainless steel hand auger bucket (8 inches long by 3 1/4 inch diameter) (at 
selected locations). Samples from the 6 inch to 12 inch and 12 inch to 18 inch 
depths will be collected using dedicated hand auger buckets. If necessary, a 
24 inch long by 6 inch diameter section of carbon steel pipe will be used to 
case the auger hole for the deeper samples. The carbon steel pipe will be 
scrubbed with Alconox and tapwater, and steam cleaned prior to use. While 
collecting the sediment samples, using any of the three mentioned methods, 
care will be taken to minimize disturbance and sample washing as it is retrieved 
through the water column above. Finer-grained sediment could be carried out 
of the sample during collection if the water above is flowing or deep. 

Samples requiring VOC analysis will be collected with a stainless steel spatula 
directly from the sample collection device and transferred into the sample 
containers to avoid VOC losses due to mixing. Sediment for all other required 
analytical parameters will be emptied into a field decontaminated stainless steel 
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bowl and homogenized with a stainless steel spoon. At a minimum, the 
following will be recorded in the field notebook during sampling: 

sample identification number 
location of the sample (sketch of the sample point) 
time and date sample was taken 

m personnel performing the task 
m method of sample collection (i.e., Van Dorn versus direct submergence) 

visual or sensory description of the sample 
brief sediment description (color, texture, appearance) 

3.2.9.3 QA/QC Requirements 

Surface water and sediment samples will be collected in accordance with 
USEPA procedures referenced in Section 3.1.2. 

Surface water and sediment samples will be collected simultaneously at 24 
locations in six generalized areas: Area A, Area B, Area C, Area D, the Creeks 
and at the leachate seeps. At one location within each of these areas, two 
additional sediment samples will be collected at depths of approximately 6" - 
12" and 12" - 18". This will give a total of 36 sediment samples. 

A total of 34 surface water samples will be collected consisting of 24 environ- 
mental samples, two environmental duplicates, two MS/MSD samples, two field 
blanks, and two trip blanks (VOA only). 

A total of 44 sediment samples will be collected comprising 36 environmental 
samples, two environmental duplicates, two MS/MSD samples, and two field 
blanks. No trip blanks will be required. 

Analytical parameters are summarized in Section 3.4. 

3.2.10 Biota 

A resource inventory will be conducted at the Hertel Landfill Site which will 
include quantitative sampling of macroinvertebrates, fish, birds, mammals, 
amphibians and reptiles. Additionally, a survey of dominant vegetation cover 
types will be conducted. Wetland boundaries will be determined utilizing the 
three parameter approach, i.e., an analysis of vegetation, soils and hydrology. 

An inventory of macroinvertebrates, fish, mammals and reptiles, the 
determination of vegetation cover types and the designation of wetland 
boundaries will be conducted in the Fall of 1989. Birds and amphibian surveys 
will be conducted in the spring of 1990. 
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3.2.10.1 Task Approach - Biota Sampling 

The biota sampling plan has been designed to define the present community 
structure associated with the flora and fauna in the vicinity of the site and 
adjacent wetlands, and to assess the potential impact of the site on the area 
of concern by comparison to historical records and similar 'control' areas. 

The biota sampling plan consists of data gathering or surveying designed to 
determine the present structure of the wetland and stream communities via 
detailed field observations and a limited sample collection program. On-site 
wetland areas will be identified based on the coincidence of hydric soil, 
hydrophytic vegetation, and the presence of water. Qualitative methods will be 
used to provide an inventory of the common, threatened, and endangered flora 
and fauna observed in the wetland and stream hab i ts  immediately adjacent 
to the site, upstream and downstream from the site, and in wetland and stream 
communities sufficiently removed from the site to serve as control areas. Similar 
surveys for terrestrial habitats on site, adjacent to and in nearby control areas 
will also be conducted. Any available background or survey reports for the area 
will be reviewed to help evaluate historical fluctuations in the community 
structure and anthropogenic disturbances. 

The biological inventories for each area will be compared for obvious 
differences in the number of different taxa present and the relative abundance 
of sensitive species in control versus site areas with similar physical 
characteristics. 

3.2.10.2 Field Procedures - Biota Sampling 

Macroinvertebrates 

Since benthic macroinvertebrates are sensitive to stress, they are often used 
as monitors of various environmental disturbances. Their limited mobility and 
relatively long life spans have made them prime candidates for assessing 
stresses due to toxic discharges. Certain benthic species such as sludge 
worms, certain midge larvae, leeches and pulmonate snails are known to be 
very pollution tolerant and tend to thrive in and dominate systems which are 
severely perturbed. The presence of large numbers of these species and the 
absence of other ;more sensitive species such as operculate snails and 
immature stages of certain mayflies, stone flies, and caddis flies is often 
indicative of a stressed system. In a healthy ecosystem there is generally a high 
species diversity and a low number of individuals due to natural ecological 
factors such as predation and competition for food and space. On the other 
hand, pollution by toxic chemicals may eliminate the entire macroinvertebrate 
community from an affected area. 

The primary objective of this macroinvertebrate survey is to determine whether 
the macroinvertebrate community on-site and/or downstream from the 
discharge of the landfill is damaged. To ascertain this, six 50-foot stream 
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reaches will be selected, two within the study area, two downstream, and two 
upstream. Three stratified, random aquatic macroinvertebrate samples will be 
taken at each stream reach for statistical analyses. A Surber-type, square- 
foot sample net with a 280 micron mesh nylon netting will be used. Also, 
TAMS/TRCC personnel will perform qualitative D-Net 'kick sampling" within the 
50 foot reach to complement the Surber sampling data. These data will be 
analyzed separately. 

For comparing species diversity and abundance from different sites, similar 
habitat types and sampling methods must be used. However, different habitat 
types require different sampling methodologies. A ponar dredge is the 
prescribed sampling device in ponds, while a surber sampler is the most 
effective for streams. Therefore, we will not compare pond samples vs. stream 
samples, but rather will compare the stream samples, to each other (i.e., below 
and above landfill) and will compare the pond samples to each other. In 
addition, an overall species list will be compiled. Detailed notes on grain size 
will be made in the field notes. 

In addition to the stream, two ponds adjacent to the site will be sampled. One 
pond is upstream and the other is downstream from the site. Within each pond, 
three benthos sample will be collected using a 6-inch Ponar dredge. 

For each of the stream samples, the Surber Net will be placed over the 
substrate, parallel to the water flow, with the net portion downstream. Care will 
be taken such that there will be no gaps under the edges of the frame that 
would allow water to wash under the net. When the sampler is in place, all 
rocks and large stones will be carefully turned over and rubbed lightly with the 
hands to dislodge organisms clinging to them. Each stone will be examined 
before it is discarded to determine if there are any organisms, larval or pupal 
cases, etc., that may be clinging to it. Attached algae, insect cases, etc. will be 
scraped from the stones into the sampler net. Gravel and sand will be stirred 
with the hands or a stick to a depth of 5 to 10 cm to dislodge bottom -dwelling 
organisms to be repeated 2 to 3 times. 

The sample will be removed by inverting the net into a sampler container. The 
net will be examined for small organisms clinging to it. These will be removed 
and placed into the sample container. a 100h Rose-Bengal formalin solution will 
be added to the sample as a preservative. 

For each of the samples in the pond sites, the Ponar will be set open then 
lowered slowly to the bottom. The trigger mechanisms will be released upon 
impact with the substrate. The collected sample will then be transferred to a 
wash bucket with a 500 micron sieve at the bottom. Samples will be washed 
with water to remove mud and silts. The remaining sample will be placed in a 
jar with a 1096 Rose-Bengal formalin solution as a preservative. 

Each benthic sample will be clearly labelled with the site name, date, and time 
with waterproof ink. Also a corresponding field data sheet will be completed in 
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detail for each sample and will include such comments as characteristics of the 
sediment (i.e., grain size, sewage odor, visible fauna, presence of detritus, 
problem with sample gear, etc.). 

When the benthic samples are analyzed in the laboratory, the sample will be 
washed through a 0.55mm screen to remove the formalin and any remaining 
fine sediments. It will then be placed in a white pan under a magnifying lamp 
to identify and sort organisms to their respective taxonomic groups (i.e., 
polychaetes, amphipods, etc.) and placed in separate dishes by taxon. Each 
of these dishes will be sorted under a stereoscope with adjustable 
magnification lenses (a compound microscope will be available) and the 
organisms will be identified at least to family and genus level and counted. 
Voucher specimens of all taxa will be stored in small labelled vials and 
preserved in 70 percent alcohol solution. If the contaminants of concern are 
detected in sediment samples, then benthic samples will be sorted and 
identified in the laboratory under an exhaust hood. 

Subsequent to laboratory analysis of the samples; 

A species list will be compiled according to habitat type; 
m Species diversity and relative abundance (species richness) per habitat will 

be calculated; 
m Representative specimens shall be turned over to EPA upon completion if 

requested. 

Fish 

Fish will be collected from 50-foot stream segments. A total of six segments will 
be identified-two at the landfill, two upstream, and two downstream. Seining will 
be conducted in the fall when streamflows are low to determine the relative 
abundance of species present. If deemed necessary and appropriate in the 
field, blocks nets may be used to segregate different sections of the stream 
to prevent movement of fish between sampling areas. If seining proves 
ineffective, an electroshocking method will be employed. 

Seining will also be conducted in the ponds adjacent to the site. A 25 foot seine 
with a 3116-inch mesh size will be utilized during this study. Two technicians 
will feed out the net making sure that the weighted line makes contact with the 
bottom of the channei. The seine will be pulled upstream for 50 feet, then 
pulled toward the bank, drawing the seine into a semi-circle, leading with the 
weighted edge of the seine. 

Fish will be identified to species in the field, measured and released, except 
those kept for a reference collection. Calculations of species relative abundance 
will be determined. Observations of the general condition and any obvious 
abnormalities will be noted. Endangered species will be returned immediately. 
Specimens will be preserved in a 4 percent formaldehyde solution. 
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Representative specimens shall be turned over to EPA upon completion if 
requested. 

These fish will not be used in the bioaccumulation study. This discussion of 
methodology concern only the fish survey. 

Other Fauna 

While conducting the fauna surveys, careful attention will be paid to the 
existence of any threatened or endangered species. 

Two ecological inventory transects per vegetative cover type will be established 
on the site to conduct a strip census of birds and large and medium-sized 
mammals through direct (sighting and calls) and indirect (tracks, burrows, 
dens, tree rubs, and scat) observations. To a limited extent, the same 
procedure will be followed to determine amphibian and reptile populations. 
There are few proven or accepted techniques for collecting amphibians and 
reptiles other than simply searching suitable habitats including stream banks, 
ponds, underneath logs and rocks, in leaf litter and on sun-exposed rocks and 
outcroppings. Searches will be conducted in all types of weather but certain 
groups will be sought most intensively when conditions are optimal for them 
(i.e., hot, sunny days for turtles, snakes and lizards; rainy or otherwise damp 
conditions for salamanders; and warm nights for frogs and toads). All species 
observed will be identified in the field using appropriate field guides, such as 
Behler and King (1979). All mammals observed will be identified in the field 
using Burt and Grossenheider (1926). 

Resident and transient birds on the project site and within the control area will 
be identified. Sight and sound observations, along with other available evidence 
including feathers, eggs and nests will be identified by species using standard 
field guides such as Robbins, Bruun, and Zim (1966). Beginning 150 feet inside 
the property boundary at the northeast terminus of Ecological Transect 1 and 
the northwest terminus of Ecological Transect 2, ten-minute bird counts will be 
conducted by a TAMS ecologist. 

At the completion of the sample period, the ecologist will move 500 feet down 
the transect and conduct another ten-minute bird count. Minor adjustments in 
count location will be made to insure that all habitats are sampled. 
Observations of waterfowl will be conducted in the appropriate habitat. The 
control areas will be sampled in a similar fashion. All observations will be made 
in the early morning (one hour before to one hour after dawn) or early evening 
(one hour to one and a half hours before dusk) for three sample periods along 
each on-site and control transect. 

Qualitative bird observations will also be conducted in the fall to assess fall 
migration patterns. Detailed bird surveys will be conducted in the spring using 
two 3-day sampling periods. 
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Paired, baited live and snap traps will be established along each transect for 
three nights to inventory small mammals. Small mammals species will be 
inventoried using HAVAHART live traps ranging in size from S"xSx18" to 
1 1 "~13~x36" and SHERMAN box traps measuring 3"x3.5"><9". Trapping sessions 
will begin in the morning or evening hours and last from one to three days in 
any one location. The traps will be checked each morning. The standard 
method of quantrfying trapping sessions is through use of the measure Vap 
nights" (Giles, 1971). In other words, one trap left out for a single night is equal 
to one trap night, thirty traps left out for three nights is equal to ninety trap 
nights and so on. Traps will be set along each transect spaced approximately 
500 feet apart depending on terrain. A variety of baits will be used for all traps. 
Traps will be checked first thing in the morning in order to identify and release 
any mammal contained within as soon as possible. 

A night census of amphibians in appropriate habitats during spring using "jack 
lighting" will be conducted. A daytime amphibian/reptile census will be 
conducted using a random quadrant and grid location system. An amphibian 
and reptile census will be performed on a warm, rainy night using drift fences 
with pitfalls. They will be set in the appropriate habitat for three nights during 
the spring/early summer. Two sampling periods will be utilized. Seining will be 
conducted for tadpoles in the spring, in the two pond sites, utilizing the same 
methodology as discussed in the Section 3.2.10.2 - Fish. 

After species have been collected, an animal species list will be compiled with 
estimates of diversity and relative abundance per cover type. A second list will 
be compiled identifying endangered and threatened species, and species of 
concern. 

Vegetation 

Careful attention will be paid to the presence of endangered or threatened flora. 
The vegetation investigation has a two-fold purpose. One, to provide a 
vegetation survey of the site; and two, as part of the wetland delineation. 

An initial vegetation survey will be conducted at the site and the control area 
based on recent aerial photography. A brief site reconnaissance will be 
conducted by a TAMS ecologist to determine general vegetation cover types. 
The site will be broken into cover types by dominant vegetation. Subsequently, 
each cover type will be sampled using a nested-plot sampling program to 
identify species in the tree, sapling/shrub, and herbaceous layers. From the 
results of the sampling, a plant species list will be developed for each cover 
type on the site and the control area. 

Wetland Delineation 

On-site wetlands will be identified based on New York State Department Envi- 
ronmental Conservation (NYSDEC) wetlands maps and the NYSDEC 
Freshwater Wetlands Mapping Technical Methods Statement. The wetlands on 
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the site will also be identified using the Federal Manual for ldentifvina and 
ge l lneat lnn ic t iona l  Wetlands (1989) for submittal to the U.S. Army Corps 
of Engineers as appropriate. 

The 1989 M e r a l  Manual for ldentifvina and Delineatina Jurisdictional Wetlands 
presents technical guidelines to identify wetlands and distinguish them from 
aquatic habitats and non-wetlands. In order to apply the guidelines, the manual 
provides a set of scientific methods and supporting information. A positive 
indication of wetlands must be present for three environmental parameters: 
vegetation, soils and hydrology. This is the so-called Yhree-parameter" 
approach. Wetlands must possess hydrophytic vegetation, hydric soil, and 
wetland hydrology. For this project, the essentials of the federal method were 
taken from the Field Guide for Delineatina Wetlands: Unified Federal Method, 
(1989)- 

Pertinent background information available for the site will be obtained and 
reviewed, as recommended in the guide for routine on-site determination. Data 
will include USGS topographic quadrangles, a recently flown aerial photo, U.S. 
Fish and Wildlife Service National Inventory Maps, and soil survey information. 

Appropriate habitat of endangered and threatened species of concern will be 
investigated. This information will focus the field investigations to locate these 
species if they exist on-site. 

Vegetation will be characterized along the wetlandlnon-wetland boundary by 
following the methodology prescribed in the Federal Wetlands Delineation 
Manual. 

At each sampling point, the overstory trees will be identified within a 30-foot 
radius of the selected observation point. Each tree at or over 3.0 inches 
Diameter Breast Height (DBH) will be identified, species will be recorded and 
the DBH measured with a diameter tape. Second, all tree saplings and shrubs 
(under 3.0 inches DBH but over 3.2 feet high) within a 10-foot radius will be 
sarn~led, placed in specific height classes and height mid-point recorded. 
Herbs will be sampled within a 1.64 foot radius plot. The percent cover will be 
estimated and recorded. All woody and non-woody material under 3.2 feet in 
height will be included in the sampling of herbs. Next, woody vines greater than 
3.2 feet in height are counted within a 10-foot radius plot of the observation 
point. 

Each vegetation layer will be separately evaluated to determine the dominant 
species. Criteria for determining dominance in each layer include: basal areas 
for trees; height classes for saplings and shrubs; percent cover for herbs and 
the number of stems for vines in each respective sampling plot. The wetland 
indicator status of the dominant plant species in each layer will be determined 
according to the 1988 Wetland Plant List Northeast R m .  
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From the information obtained at the observation points, the hydrophytic 
vegetation boundary will be established at a point where wetland species no 
longer have a competitive advantage over upland species. 

Soils 

By use of a soil sampling auger and spade the area will be investigated at 
intervals along the natural soil wetness gradient to initially establish a point and 
subsequently, a line between hydric soil conditions and drier upland areas 
where the soil is not saturated for significant periods during the growing 
season. Along this boundary, soils will be examined for indications of hydric 
conditions. This shall include 1) presence of an aquic moisture regime and 2) 
soil colors (low chroma matrix, mottling). 

Hydrology 

Once the areal extent of hydric soil is determined, the area will be investigated 
for obvious signs of wetland hydrology. Obvious signs included surface 
ponding, indications of free water within 18 inches of the surface in auger holes 
made during soil investigations, and matted, water-stained, surface leaf litter. 

A wetland determination will be made in the field at the designated observation 
points. The area at the observation point is determined to be a wetland, if 
hydrophytic vegetation, hydric soils, and wetland hydrology are all present. An 
assessment will also be made to ascertain whether normal environmental 
conditions are present and will also be present in the growing season of most 
years. 

'The approximate location of each observation point will be indicated on a 
topographic map of the site. Each observation point will be marked in the field 
with a stake or a survey ribbon attached to vegetation and coded for future 
identification. 

3.2.1 0.3 Bioassay/Bioaccumulation Studies 

Bioassay Studies 

Aquatic toxictty tests will be conducted to assess the toxictty of site-related 
surface water entering Pancake Hollow Creek compared to water from 
appropriate control areas. 

Chronic static renewal tests with the cladoceran (Ceriodaphnia u.) (7-day life 
cycle) and the Fathead minnow (Pimeohal~ oromelas) (7-day larval) will be run 
with surface water samples from the site and control sites. The testing protocol 
will follow the methods presented in the New York State "Manual for Toxicity 
Testina of Industrial and Municioal Effluens (edited by P.A. Jones, 1985). 
Bioassay testing with Ceriodaohnia ~ p .  may be deleted if control water (i.e., 
upstream source) is not conducive to cladoceran culture. 
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The toxicity test results will be compared to the New York State Ambient Water 
Quality Standards and Guidance values as defined in NYSDEC's Technical 
Operations Guidance Series, Part 1.1.1. 

Bioaccumulation Studies 

The findings of the groundwater, surface water, sediment and biota sampling 
will be reviewed relative to each other to assess the present status of the 
terrestrial wetlands and stream habits in the area of concern. If the sediment 
and water analyses show no environmentally significant differences from control 
areas, and the biological inventories show no significant differences between 
control and IandfiH areas, contamination studies of the flora and fauna may not 
be required. However, if the anatytical results for groundwater, surface water, 
and sediment indicate the presence of site-related compounds or levels of 
concern, or if significant population differences are observed near the site 
compared with control areas, investigations utilizing appropriate species will be 
recommended to continue through at least two subsequent seasons (spring 
and summer). The Cost Proposal, however, does not contain these costs. 

Biota outlined in section 3.2.10 to be collected during the spring investigation 
would be subject to chemical analysis. From the wetland areas, muscle and 
adipose tissue would be analyzed from the snapping turtle muscle and muscle 
tissue from bull frog. Fish composites shall also be analyzed. When possible, 
sampling personnel will select older specimens for analysis. 

Analysis would consist of testing from amongst those chemicals outlined in 
Table 3-1 known to accumulate in biota tissue and organs. 

The objectives and methodology of the bioaccumulation study will be more 
clearly defined based on the data gleaned from the groundwater, surface water, 
and biota sampling. It would not be appropriate at this time to design a detailed 
bioaccumulation plan without at first establishing the presence of site-related 
compounds or levels of concern and without gathering baseline data on the 
existing flora and fauna of the site. 

3.3 Field Instrument Calibration Procedures 

Field instruments and equipment used to gather, generate, or measure 
environmental data will be calibrated in accordance with procedures in 
Appendix C so that accuracy and reproducibility of results are maximized, 
subject to the inherent limitations of the instrument. 

Calibration of field instruments will be performed at intervals specified by the 
SOP or by the manufacturer, or more frequently, as conditions dictate. 
Calibrations may also be performed at the start and completion of each test 
run; however, such calibrations will be re-initiated as a result of delay due to 
meals, work shift change, or instrument damage. Records of calibration, repair 
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or replacement will be maintained by the designated field personnel. Calibration 
standards used as reference standards will be traceable to the National Bureau 
of Standards (NBS) when possible. Calibration procedures for field instruments 
are included in Appendix C of this plan. 

3.4 Sample and Analysis Summary 

Sample amounts and analysis parameters are listed in Table 3-2. Brossman 
short forms for each sampling event are listed in Tables 3-3 to 3-1 1. 
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Table 3-1 

Cheml~als of Concern for 
Biota Samples Collected during the Hertei Landfill lnvestlgatlon 

Arsenic 
Cadmium 
Chromium 
Selenium 
Lead 
Mercury 
Phenols (total) 
DDT (and metabolites) 
Endrin 
Other pesticides? (related to apple orchards) 
Phthalates 
PCBs 
Dioxins FCDD) 
Dibenzofurans 

HERTEL FOP TAMS 
w 



Pol -- 0 
LP"B -4 
-ma 
-I- 
-cO 

C I C  
C 

C 
R 

.rat 

1 

I00 

PB - 



TABLE 3-3 

PARAMETER TABLE 
[SECTION E OF BROSSMAN SHORT FORM] 

SURFACE SOIL SAMPLES 

Number of ample a Holdi!? 
Parameter Samples ~atr ix" '  Method Reference Preservation Time ~ontainer'~' 

Volatiles 22 S 

Semivolatiles 22 S 

Pesticides/PCBs 22 S 

TAL Metals 22 S 

Cyanide 22 S 

TOC 22 S 

CLP'~' 4°C 10 days 2-40 ml VOA 

CLP'" 4°C (3) 8 oz G" 

CLP'~' 4°C (3) 8 oz G 

CLP'~' 4°C 6 months 8 oz Gw' 

CLP'~' 4°C 14 days (A) 

(6) 4°C 14 days 

S = Soil 
Test Methods for Evaluating Solid Waste - SW-846, Third Edition, November 1986 
Extraction 10 days from sample receipt; analysis within 40 days of extraction. 
A single container will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
P = Plastic 

VOA = Glass volatile organic bottle with teflon septum 
Holding times for CLP methods are calculated from Verified Time of Sample Receipt (VTSR); holding times for other methods calculated from 
time of sample collection. 
Kahn, L. USEPA Region It, July 1988. 
USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multl-Concentration, 2/88. 
USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis, Multi-Media. Multi-Concentration, SOW No. 787. 

Sampling Event Duration 2 Days. 



TABLE 3-4 

PARAMETER TABLE 
[SECTION E CF BROSSMAN SHORT FORM] 

TEST PIT SOIL SAMPLES 

Number of Sample Analytical Sample Hddiy 
Parameter Samples ~atrix" '  Method Reference Preservation Tlme Containerm 

Vdatiles 11 S 

SemlvdatHes 11 S 

Pestlcides/PCBs 11 S 

TAL Metals 11 S 

Cyanide 11 S 

TOC") 11 s 

4°C 10 days 240 ml VOA 

4°C (4) 8 oz G~ 

4°C (4) 8 oz G 

4°C 6 months 8 oz G~ 

4°C 14 days w 

4°C 14 days (4 

TOC = Total Organk Carbon 
S = son 
Kahn, L, USEPA Region II, July 1988 
Extraction 10 days from sample recelpt; analysls within 40 days of extraction. 
A slngle contalner will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
P = Plastlc 
VOA = Amber glass vdatile organlc bottle 

Hddlng tlrnes for CLP methods are calculated from VerMed Tlme of Sample Receipt (VTSR); hddlng tlmes for other methods calculated from 
time of sample cdlectlon. 
USEPA Contract Laboratory Program Statement of Work for Organlcs Analysis, Multl-Medb, MultlConcentration, 2/88. 
USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis, Multi-Medla, Multi-Concentration, SOW No. 787. 

Sampling Event Duration: 8 Days 



TABLE 3-5 

PARAMETER TABLE 
[SECTION E OF BROSSMAN SHORT FORM] 

TEST BORING SOIL SAMPLES 

Number of Sample Analytical Sample Holdi~~? 
Parameter Samples ~atr ix" '  Method Reference Preservation Time ~on ta iner '~~  

Volatiles 3 S 

Semivolatiles 3 S 

Pesticides/PCBs 3 S 

TAL Metals 3 S 

Cyanide 3 S 

CLP@' 4" C 10 days 2-40 ml VOA 

CLP'~' 4°C (3) 8 oz G 

CLpI6' 4°C (3) 8 oz G 

CLP"' 4" C 6 months 8 oz G'~ '  

CLP '" 4" C 14 days 14 

( 1 )  S = Soil 
(2) Test Methods for Evaluating Solid Waste - SW-846, Third Edition. November 1986 
(3) Extraction 10 days from sample receipt; analysis within 40 days of extraction. 
(4) A single container will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
VOA = Glass volatile organic bottle with teflon septum 

(5 )  Holding times for CLP methods are calculated from Verified Time of Sample Receipt (VTSR); holding times for other methods calculated from 
time of sample collection. 

(6) USEPA Contract Laboratory Program statement of Work for Organics Analysis, Multi-Media, Multi-Concentration, 2/88. 
(7) USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis. Multi-Media, Multi-Concentration, SOW No. 787. 

Sampling Event Duration: 3 Days 



TABLE 3-6 
Page 1 of 2 

PARAMETER TABLE 
[SECTION E OF BROSSMAN SHORT FORM] 

SURFACE WATER/SEDIMENT SAMPLES 

Number of Sample Analytical Sample 
Parameter Samples ~atr ix" '  Method Reference Preservation Conta~ner'~' 

Volatile 

Semivolatile 

Pest lcides/PCBs 

TAL Metals 

Cyanide 

TOC 

Kjddahl N 
(Organic N) 

Nitrate/NRrRe 
(Inorganic N) 

Ammonia N 

4" C, HNO,, pH < 2 
4°C  

10 days 
10 days 

(6) 
(TI 

(6) 
(TI 

6 months 
6 months 

14 days 
14 days 

28 days 
14 days 

28 days 

28 days 

28 days 

240 ml VOA 
240 ml VOA 

80 oz AG 
8 oz G 

80 oz AG 
8ozG 

1 liter P 
8 o z ~ ~  

1 liter P 
(A) 

1 liter AG 
8 oz G~ 

1 liter PR 

0 

0 

(Continued) 



TABLE 3-6 
Page 2 of 2 

PARAMETER TABLE 
[SECTION E OF BROSSMAN SHORT FORM] 

SURFACE WATER/SEDIMENT SAMPLES 
(Continued) 

Number of S s a m p l e  ample Holding 
Parameter Samples ~at r ix ' "  Method Reference Preservation Time C~ntainer'~' 

Phosphorus (total) 

Filtered Metals 

Major Ions: 

CI 
so, 
co; 
HCO, 

TOX 
TDS 
BOD 
COD 

4"C, HNO,, pH <2 

28 days 
28 days 

6 months 

6 months 
6 months 
28 days 
28 days 

14 days 
7 days 

48 hours 
28 days 

(*A 8 oz 
1 liter P 

500 ml PO 

(D) 
(0) 
(0) 

1 liter AG 
(0) 

1 liter P 
(C) 

SD = Sediment; W = Water 
Methods for Chemical Analysis of Water and Wastes - EPA 600/4-79-020, Revised March 1983. 
Test Methods for Evaluating Solid Wastes - SW-846, Third Edition, November 1986. 
A single container will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
P = Plastic 

Holding times for CLP methods are calculated from Verified Time of Sample Receipt (VTSR); holding times for other methods calculated from 
time of sample collection. 
Extraction 5 days from receipt; Analysis within 40 days after extraction 
Extraction 10 days from sample receipt; analysis within 40 days of extraction. 
Standard Methods for the Examination of Water and Wastewater, 15th Edition. 
USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration, 2/88. 
USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis. Multi-Media, Multi-Concentration, SOW No. 787. 
L. Kahn, USEPA Region 11, July 1988. 

Sampling Event Duration: 2 Days 



TABLE 3-7 

PARAMETER TABLE 
[SECTION E OF BROSSMAN SHORT FORM] 

GROUNDWATER SAMPLES (ROUND 1) 

Number of 1 ample Holdi;? 
Parameter Samples  at rix"' Method Reference Preservation Time ~ontainer'~' 

Volatiles 
Semivolatiles 
PesticidesIPCBs 
TAL Metals (Total) 
Filtered TAL Metals 
Cyanide 

Major Ions: 
CI 
so4 
co3 
HCO, 

TOC 
Kjeldahl N 
(Organic Nitrogen) 

NitratelNitrite 
(Inorganic N) 

Ammonia N 

10 days 
'2) 

m 
6 months 
6 months 
14 days 

6 months 
6 months 
6 months 
6 months 

28 days 
28 days 

28 days 

28 days 

240 ml VOA 
80 oz AG 
80 oz AG 
1 liter P 
1 liter P 
1 liter P 

500 ml P ' ~ '  
(41 

'A) 

(A' 

240 ml VOA 
1 liter pm 

(El 

(€1 

GW = Groundwater 
Extraction 5 days from receipt; analysis within 40 days after extraction. 
A single container will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
P = Plastic 

Hdding times for CLP methods are calculated from Verified Time of Sample Receipt (VTSR); holding times for other methods calculated from 
time of sample collection. 
Standard Methods for the Examination of Water and Wastewater, 15th Edition. 
Methods for Chemical Analysis of Water and Wastes -- EPA 60014-79-020, Revised March 1983. 
USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media. Multi-Concentration, 2/88. 
USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis, Multi-Media, Multi-Concentration, SOW No. 787. 

Sampling Event Duration: 2 Days 



TABLE 3-8 

PARAMETER TABLE 
[SECTION E OF BROSSMAN SHORT FORM] 

GROUNDWATER SAMPLES (ROUND 2) 

s Analytical ample Holdi;? 
Parameter Samples ~at r ix" '  Method Reference Preservation Time container"' 

Volatiles 
Semivolatiles 
Pesticides/PCBs 
TAL Metals (Total) 
Cyanide 

Major Ions: 
CI 
so, 
co2 
HCO, 

TOC 

Kjeldahl N 
(Organic Nitrogen) 

NitratelNitrite 
(Inorganic N) 

Ammonia N 

10 days 
(7) 

(2) 

6 months 
14 days 

6 months 
6 months 
28 days 
28 days 

28 days 

28 days 

28 days 

28 days 

2-40 ml VOA 
80 oz AG 
80 oz AG 
1 liter P 
1 liter P 

500 ml PfA' 
(A) 

(A) 

[A) 

2-40 ml VOA 

1 liter P" 

(El 

(El 

GW = Groundwater 
Extraction 5 days from receipt; analysis within 40 days after extraction. 
A single container will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
P = Plastic 

Hdding times for CLP methods are calculated from Verified Time of Sample Receipt (VTSR); holding times for other methods calculated from 
time of sample cdlection. 
Standard Methods for the Examination of Water and Wastewater, 15th Edition. 
Methods for Chemical Analysis of Water and Wastes. EPA 60014-79-020, Revised March 1983. 
USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration, 2/88. 
USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis. Multi-Media, Multi-Concentration, SOW No. 787. 

Sampling Event Duration: 2 Days 



TABLE 3-9 

PARAMETER TABLE 
[SECTION E OF BROSSMAN SHORT FORM] 

LEACHATE SAMPLES 

Number of Sample 1 Holdi~y 
Parameter Samples ~a t r i x " '  Method Reference Preservation Time container'" 

Volatiles 
Semivolatiles 
Pesticides/PCBs 
TAL Metals 
Cyanide 

10 days 
(2' 

12) 

6 months 
14 days 

2-40 ml VOA 
80 oz AG 
80 oz AG 
1 liter P 
1 liter P 

Major Ions 
CI 6 months 

6 months 
6 months 
6 months 

1 liter P 

0 

Kjeldahl N 
(Organic N) 

NitrateINitrite 
(Inorganic N) 

Ammonia N 

28 days 

28 days 

28 days 

= estimated number; actual number dependent on field observations. 
W = Leachate water sample 
Extraction 5 days from receipt; Analysis within 40 days after extraction. 
A single container will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
P = Plastic 

Holding times for CLP methods are calculated from Verified Time of Sample Receipt (VTSR); holding times for other methods calculated from 
time of sample collection. 
Standard Methods for the Examination of Water and Wastewater, 15th Edition. 
Methods for Chemical Analysis of Water and Wastes --  EPA 60014-79-020. Revised March 1983. 
USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration. 2/88. 
USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis, Multi-Media, Multi-Concentration. SOW No. 787. 

Sampling Event Duration: 8 Days 



TABLE 3-10 

PARAMETER TABLE 
(SECTION E OF BROSSMAN SHORT FORM] 

WASTE SAMPLES 

Number of Sample Analytical fl ample 
Parameter Samples ~atr ix" '  Method Reference Preservation Time I?? ~ontainer'~' 

Volatiles 

Semivolatiles 

Pesticides/PCBs 

TAL Metals 

Cyanide 

RCRA Characteristics: 

lgnitability 
Corrosivity 
Reactivity 
EP Toxicity 

10 days 

(2) 

(2) 

6 months 

14 days 

-- 
-- 
-- 
-- 

2-40 ml VOA 

8 oz G 

8 oz G 

8 oz G'~ '  

(Al 

32 oz (8) G" 

'B' 

'8) 

= estimated number; actual number is dependent on field observations 
S = Solid waste sample (soil) 
Extraction 10 days from sample receipt; analysis within 40 days of extraction. 
Test Methods for Evaluating Solid Waste - SW-846, Third Edition, November 1986. 
A single container will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
P = Plastic 

Holding times for CLP methods are calculated from Verified Time of Sample Receipt (VTSR); holding times for other methods calculated from 
time of sample collection. 
USEPA Contract Laboratory Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration, 2/88. 
USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis, Multi-Media, Multi-Concentration, SOW No. 787. 

Sampling Event Duration: 5 Days 



TABLE 3-1 1 

PARAMETER TABLE 
[SECTION E OF BROSSMAN SHORT FORM] 

POTABLE WATER (PRIVATE WELLS) 

Number of Sample H din 
Parameter Samples ~a t r i x " '  Method Reference Preservation Time containerR 

Volat iles 

Semivolatiles 

TAL Metals 

Cyanide 

TOC 

Major Ions: 
CI 
so, 
'3'3 
HCO, 

10 days 

A 

A 

6 months 

14 days 

28 days 

6 months 
6 months 
6 months 
6 months 

2-40 ml VOA 

80 oz AG 

80 oz AG 

1 liter P 

1 liter P 

2-40 ml VOA 

500 ml P"' 
(A1 

(A) 

(A) 

PW = Potable Water 
Extraction 5 days from sample receipt; analysis within 40 days of extraction. 
A single container will be used for all analytes with an identical letter subscript: 

AG = Amber Glass 
G = Glass 
P = Plastic 

Holding times for CLP methods are calculated from Verified Time of Sample Receipt (VTSR); holding times for other methods calculated from 
time of sample collection. 
Standard Methods for the Examination of Water and Wastewater, 15th Edition. 
Methods for Chemical Analysis of Water and Wastes -- SW-846, Third Edition, November 1986. 
USEPA Contract Laboratory Program Statement of Work for Organics Analysis. Multi-Media. Multi-Concentration, 2/88. 
USEPA Contract Laboratory Program Statement of Work for lnorganics Analysis, Multi-Media, Multi-Concentration, SOW No. 787. 

Sampling Event Duration: 2 Days 
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APPENDIX B 

Appendix B includes the data gathered in the geophysical investigations at 

the Hertel Landfill site. Appendix B.l presents the raw data gathered in the 

EM-31 investigations. Appendix B.2 presents the report on the magnetometer 

survey conducted by Hager-Richter. Only the main body of the Hager-Richter 

report is presented herein. 
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27.0 
10.0 

9.0 
12.0 

N e g  
N e g  
N e g  
N e g  
N e g  
N e g  
N e g  
N e g  
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N e g  
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N e g  

11.5 

52.0 
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3 .5  

N e g  
N e g  

14.0 
2.5 
7.0 
9 .0  SAMPLE TAKEN AT 220'. METAL D E B R I S  AT 225' 
N e g  
N e g  

16.0 
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STATION 

HERTEL LANDFILL REMEDIAL INVESTIMTION 
U.S. ENVIRONMENTAL PROTECTION A6ENCV - RE610N I 1  

ALTERNATIVE REMEDIAL CONTRACTIN6 STRATESV 

GEOPHVSICAL SURVEY RESULTS 

DATE 01-31 I L A D I Y 6  
( m h o s l a )  

Neg 
40 .0  
78.0 

130 .0  
63.0 
62.0 
21 .0  

Neg 
48.0 
60 .0  
64 .0  
60.0  
58.0 
38.0 
28.0 
16.0  
44.0  
21.0  
26.0  
32.0 
22.0 

Net! 
NQQ L a r g e  m e t a l  o b j e c t  a t  t h i s  l o c a t i o n  
Neg 
NeQ 
k e g  
2.5 Some m e t a l  d e b r i s  a t  t h i s  l o c a t i o n  

22.0 

NeQ 
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6EOPHYSICAL SURVEY RESULTS 

DATE E l l - 3 1  REU1116 CO+IENTS 
( r h o s l c m )  

P a i n t  c a n s  and  d e b r i s  
10126189 
10126189 36 .0  
10126189 35.0 
10126189 14.0 
10126189 h a  

Much r e f u s e  a t  t h l s  l o c a t l o n  

Drums l o c a t e d  a t  t h e  end o f  g r i d  l l n e  

P a l n t  cans  and d e b r l s  a t  t h l s  l o c a t i o n  

M e t a l  d e b r i s  a t  t h l s  l o c a t i o n  
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1 7 5  R 
2 0 0  R 
2 2 5  R 
2 5 0  R 
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5 0  L 
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5 0  R 
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1 0 0  R 
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ZOO R 
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5 0  L 
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0 0 
2 5  R 
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75 R 

1 0 0  R 
1 2 5  R 
1 5 0  R 
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2 2 5  R 
2 5 0  R 
2 7 5  R 
3 0 0  R 
3 2 5  R 

2 5  L 
5 0  L 
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0 0  
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5 0  R 
7 5  R 

1 0 0  R 
1 2 5  R 
1 5 0  R 
1 7 5  R 
2 0 0  R 
2 2 5  R 
2 5 0  R 
2 7 5  R 
3 0 0  R 
3 2 5  R 
3 5 0  R 

2 5  L 
5 0  L 

HERTEL LANDFILL REllEDIAL INVEST16ATlON 
U. S. ENVIRONMENTAL PROTECTION AGENCY - REGION I 1  

ALTERNATIVE REMEDIAL CONTRACTING STRATEGY 

BEOPHYSICAL SURVEY RESULTS 

E l l - 3 1  READING 
(=hoS/Q) 

Metal debr ls  a t  t h l s  l oca t l on  

Crushed drulls and o ther  m e t a l l l c  debr ls  
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E M - 3 1  READING 
( I h o r l a )  

Leachate seep a t  t h i s  locat ion  
Drums and other m e t a l l i c  debris 

Drums and other metal 1 i c  debr is  t o  end of g r i d  
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52.0 
31.0 
56.0 
49.0 
72.0 
38.0 
20.0 

9.5 
9.0 
he9 U e t a l l i c  d e b r i s  a t  t h i s  l o c a t i o n  

10.0 
32.0 Much metal  d e b r i s  a t  t h i s  l o c a t i o n  

Neg 
6 r i d  l o c a t l o n  i s  I n a c c e s s i b l e  

Neg 
Neg 
6.0 
Neg 
Neg 

28.0 
53.0 
15.0 
36.0 
39.0 
30.0 
U. 0 
49.0 
57.0 
18.0 

5.0 
17.0 
Neg 
Neg 
Neg 
6.0 
Neg 

13.0 
2.0 
l e g  
l e g  Much meta l  d e b r i s  a t  t h i s  l o c a t l o r  

Nea 
neg 

13.0 
Neg 

20.0 
23.0 
13.0 L rge  sheet of meta l  a t  t h i s  l o c a t i o n  
25.0 Metal  d e b r i s  a t  t h i s  l o c a t i o n  

l e g  
30.0 
51.0 
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Metal debrls and ~ a f n t  cans a t  t h l s  locat lon  

Metal debrls a t  t h l s  locat lon  
Metal debrls a t  t h l s  l o c a t l o n  
Metal  debrls a t  t h l s  locat lon  
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STATION 

2300 +25 
175 R 
LOO R 
225 R 
250 R 
275 R 
300 R 
325 R 
350 R 
375 R 
25 L 
50 L 
75 L 
100 L 
125 L 

2300 +50 
00 
25 R 
50 R 
75 R 

100 R 
125 R 
150 R 
175 R 
200 R 
225 R 
250 R 
275 R 
300 R 
325 R 
350 R 
375 R 
400 R 
25 L 
50 L 
75 L 
100 L 
125 L 

2300 +75 
00 
25 R 
50 R 
75 R 
100 R 
125 R 
150 R 
175 R 
200 R 
225 R 
250 R 
275 R 
300 R 
325 R 
350 R 

HERTEL LANDFILL REMEDIAL INVESTI6ATION 
U.S. ENVIRONMENTAL PROTECTION A6EMCI - REGION I1 

ALTERNATIVE REMEDIAL CONTRACTIN6 STRATEGY 

DATE 

6EOPHYSICAL SURVEY RESULTS 

page 18 of 21 

Metal debris located at 160 R 

6rld  points 375 R and 400 R are  located approxi 
5' t o  the  south of  the  main grld l i n e .  

k t a l l l c  debrlr a t  t h l r  locrt lon 
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STATION 

HERTEL LANDFILL REMEDIAL INVESTIGATION 
U.S. ENVIRONMENTAL PROTECTION AGENCY - REGION 11 

ALTERNATIVE REMEDIAL CONTRACTING STRATEGY 

DATE 

6EOPHYSlCAL SURVEY RESULTS 

page 19 o f  2 1  

Paint can debr ls  and I r g e  boulders 

Leachate seep between l oca t i ons  24 +00 and 24 + 

Drum located a t  t h i s  l o c a t i o n  
M e t a l l i c  debr ls  a t  t h l s  l o c a t i o n  
Sample po in t  8 '  North o f  g r i d  p o i n t  

Small leachate seep a t  t h l s  l o c a t l o n  

M e t a l l i c  debr is  a t  t h i s  l oca t l on  
M e t a l l i c  debr ls a t  t h i s  l oca t i on  
M e t a l l i c  debr ls  a t  t h i s  l oca t i on  
M e t a l l i c  debr ls  a t  t h i s  l o c a t i o n  
M e t a l l i c  debr ls  a t  t h i s  l o c a t i o n  

M e t a l l i c  debr is  a t  t h l s  l oca t i on  
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STATION 

HERTEL LANDFILL REMEDIAL INVEST16ATION 
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ALTERNATIVE REMEDIAL CONTRACTIN6 STRATE61 

6EOPHVSICAL SURVEY RESULTS 
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DATE Ell-31 READ116 
( m h o s l m )  

Pa ln t  can a t  t h l r  l oca t i on  

M e t a l l i c  debr is  a t  t h l r  l oca t l on  
M e t a l l i c  debr ls  and drums a t  t h i s  l oca t i on  
M e t a l l i c  debr is  a t  t h i s  l oca t i on  
M e t a l l i c  debr is  a t  t h l s  l oca t l on  
Yet a t  t h i s  l oca t i on  

leachate seep 10' t o  the south of the g r i d  poin 
M e t a l l i c  debr is  a t  t h i s  l oca t l on  extending t o  1 

Metal shovel a t  t h i s  l oca t i on  

M e t a l l i c  debr is  a t  t h i s  l oca t l on  
M e t a l l i c  debr is  a t  t h l s  l oca t i on  
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0 .  EXECUTIVE 8UMMARY 

HAGER-RICHTER 
GEOSCIENCE, INC. 

Hager-Richter Geoscience, Inc. conducted a magnetic survey 
at the Hertel Landfill Site, Plattekill, New York in November, 
1989. The survey was conducted for TAMS Consultants, Inc. of 
Bloomfield, New Jersey, as part of a RI/FS undertaken on behalf 
of the United States Environmental Protection Agency. The Site 
covers approximately 80 acres and is roughly rectangular in 
shape. Wetlands border the site to the north, south and east. 

The magnetic survey was conducted on a 25-foot grid in an 
area of the Site designated by TAMS. A total of 897 stations was 
occupied. The purpose of the magnetic survey was to determine 
the locations of buried metallic wastes, which might include 
drums. Both total magnetic field and vertical magnetic gradient 
were measured in the survey. Comparison of magnetic anomalies in 
both data sets permits one to discriminate surface metal objects 
from more deeply buried objects. 

The magnetic data for the Hertel Landfill Site indicate the 
widespread presence of buried metal objects. In the northern 
part of the Site, most of the magnetic anomalies correlate with 
anomalies in the vertical gradient data, indicating that most of 
the objects causing the magnetic disturbances are located at or 
near the ground surface. In the southern part of the Site, most 
of the magnetic anomalies do not correlate with anomalies in the 
vertical gradient data, indicating that most of the objects caus- 
ing the magnetic disturbance are buried. 
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1. INTRODUCTION 

Hager-Richter Geoscience, Inc. conducted a magnetic survey 
at the Hertel Landfill Site, Plattekill, New York in November, 
1989 for TAMS Consultants, Inc. of Bloomfield, New Jersey. The 
geophysical survey was part of a larger RI/FS project undertaken 
by TAMS for the United States Environmental Protection Agency. 
The general location of the Site is shown in Figure 1. 

The Hertel Landfill Site is located in a semi-rural area in 
the town of Plattekill, Ulster County, New York, just east of the 
village of Clintondale. The property consists of about 80 acres 
and is bounded by wetlands to the north, south and east. The 
area of the magnetic survey is located roughly in the center of 
the Site and is littered with abundant visible surface metal. 

The purpose of the geophysical survey was to determine the 
locations of concentrations of buried metallic objects, some of 
which could be drums. 

Hager-Richter personnel were on Site on November 2, 1989. 
George Fields and Jeffrey Reid conducted the magnetic survey. 
The field operations were coordinated with Mr. Joseph Meaney of 
TAMS Consultants. Mr. William Penn of TRC Environmental Consult- 
ants and Mr. George Murray of TAMS Consultants, the technical 
representatives for the Hertel Landfill Site, were present during 
the magnetic survey. They designated the limits of the survey 
area and observed the field work in part. All field work was 
conducted under Level D personnel protection. Data analysis and 
interpretation were completed at the Hager-Richter offices. 
Original data and field notes reside in the Hager-Richter files 
and will be retained for a minimum of five years. 

TAMS Consultants, Inc. established a surveyed baseline along 
the road into the Site. The baseline consists of two straight 
line segments that pivot at about 19+50. That part of the Site 
was staked on a 25-foot grid with respect to the baseline prior 
to our field effort. Plate 1 (in pocket) shows the staked area 
of the Site. Locations on the Site referred to in this document 
are based on the conventions established by the TAMS survey. 

The word "gradientt1 is used with various meanings in this 
report. The magnetic gradient that is measured in the field and 
shown in contour form is the "vertical gradient of the total mag- 
netic field." In the discussion of the total field magnetic 
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anomalies, the term means "horizontal gradient of the total mag- 
netic field." Further, in the discussion of the magnetic 
gradient map, the term may mean "horizontal gradient of the ver- 
tical gradient of the total magnetic field." In most places, the 
meaning will be clear and we shall use "gradientw without the ad- 
ditional qualifiers. 

2.  EQUIPMENT AND PROCEDURES 

The magnetic survey was conducted using an EGCG Model G856 
Proton Precession Portable Magnetometer with a gradiometer op- 
tion. The G856 is a microprocessor controlled instrument with a 
resolution of 0.1 gamma, an accuracy of 1 gamma, and a memory 
capable of storing the data for over 2000 stations. With the 
gradiometer option, two sensors are mounted on a staff at 4 feet 
5 3/4" and 9 feet 3/4" above ground level. Upon command, the 
magnetometer records data from both sensors sequentially within 3 
seconds. Computer software subsequently separates the data for 
analysis. 

Magnetic data were collected at 987 stations at the Site. A 
recording base station located northeast of the grid in a "cleanw 
area measured the magnetic field at one-minute intervals. These 
data are necessary to correct for the temporal variation of the 
earth's magnetic field and to check for sudden fluctuations due 
to magnetic wstormsw that may affect the quality of the field 
data. All magnetic field data, including gradiometer data, were 
corrected for diurnal variation prior to plotting and contouring. 
All data were corrected to the first base value taken during the 
survey. A graph of the total magnetic field at the base station 
as a function of time is included as Appendix 1. 

Total magnetic field data were contoured using the top sen- 
sor magnetic values. Gradiometer data were processed by sub- 
tracting the top sensor value from the bottom sensor value and 
dividing by the distance between the sensors. Total magnetic 
.field profiles for each west-east line of survey are included as 
Appendix 2. 
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3.1 General 

3 .  RESULTS 

The magnetic data for the Hertel Landfill Site were 
separated into two sets, for the northern and southern areas 
respectively, at the change in baseline direction and grid orien- 
tation at about 19+50. Figures 2A and 28 are maps showing the 
magnetic station locations. A total of 987 magnetic stations was 
occupied on a 25-foot grid in the staked portions of the Site. 
The maps are at the same scale (1 inch = 100 feet) as the Site 
map provided by TAMS Consultants. 

Figures 3A and 3B are contour maps of the total magnetic 
field and the vertical magnetic gradient, respectively, for the 
northern area. Figures 4A and 4B are contour maps of the total 
magnetic field and the vertical magnetic gradient, respectively, 
for the southern area. The total magnetic field data are 
presented as total intensity relative to 55,000 gammas, an ar- 
bitrary value near the "normalw total magnetic field for the 
area. The contour interval of the total magnetic field maps is 
200 gammas; this interval was selected because of the large 
range in the magnetic field measured across the Site. The mag- 
netic gradient maps are plotted with a contour interval of 100 
gammas/ f oot . 

The magnetic technique is limited to detecting ferrous metal 
objects. Neither the particular type of metallic object causing 
a magnetic disturbance nor its contents can be determined from 
the magnetic data alone. Magnetic data are strongly affected by 
surface features such as power lines, chain link fences, and 
automobiles. 

In interpreting total magnetic field data, several factors 
should be considered. The width, gradient, and amplitude of a 
magnetic disturbance are useful in estimating the mass and depth 
of the metal object(s). Total magnetic field disturbances, or 
anomalies, with steep horizontal gradients are caused by objects 
at or near the surface. 

Anomalies in the vertical magnetic gradient data are 
produced by objects at or near the surface. Magnetic bodies of 
small vertical extent (i.e., flat) located on or near the surface 
produce large vertical magnetic gradients for those stations lo- 
cated near them. The contour plot commonly displays a diagnostic 
pattern of lows surrounding a high, or highs around a low, 
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provided stations are sufficiently closely spaced. On the other 
hand, magnetic bodies of "largew vertical extent above the 
ground, such as buildings, trailers, and steel fencing, are 
likely to produce small vertical gradients because those objects 
may be equally close to both magnetic sensors. Since such bodies 
can be observed, their magnetic effects cause no interpretation 
problem. For example, in the vicinity of the Site trailer and 
fenced decontamination area near (15+00, O), both sensors re- 
corded similar magnetic anomalies of about 4000 gammas, but a 
vertical magnetic gradient of zero. 

By comparing the contour maps of the total magnetic field 
and the vertical magnetic gradient, then, one can distinguish the 
anomalies due to objects that are at or near the surface from 
anomalies that are produced by more deeply buried objects. 

3.2 Northern Area 

The total magnetic field for the northern portion of the 
Site is quite complex (Figure 3A). Magnetic anomalies of 
several hundred gammas occur over the entire area, indicating the 
widespread presence of metal objects at the Site, as one would 
expect at a landfill. Most of the disturbances, however, corre- 
late with anomalies evident in the vertical gradient map (Figure 
3B), indicating that the objects causing those magnetic distur- 
bances are located either at or near the ground surface. 

We interpret those magnetic disturbances that do not corre- 
late with either observed surface objects or anomalies in the 
vertical magnetic gradient data to be caused by the presence of 
buried metallic objects. For example, the magnetic anomaly be- 
tween (17+00, 525R) and (18+00, 525R) has broad lateral extent, 
and an amplitude of about 800 gammas; we infer that the anomaly 
is caused by one or more buried metallic bodies. Similar broad 
total field anomalies that do not correlate with vertical 
gradient anomalies occur at approximately (17+50, 300R) to 
(17+50, 425R) and (18+25, 450R) to (18+25, 550R). 

Figure 5A summarizes the magnetic anomalies detected in the 
northern part of the Hertel Landfill Site. The anomalies in the 
total magnetic field that appear to be caused by metal objects 
located at or near the surface are indicated by a different pat- 
tern than the anomalies caused by buried objects. 
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3.3 Southern Area 

Figure 4A shows the total magnetic field for the southern 
part of the Hertel Landfill Site. As in the northern area of the 
Site, magnetic anomalies of several hundred gammas occur over the 
entire area, indicating the widespread presence of metal objects. 
In sharp contrast to the northern area, however, most of the 
anomalies in the total magnetic field in the southern area do not 
correlate with anomalies present in the vertical gradient map 
(Figure 4B). The lack of correlation indicates that the objects 
causing those anomalies are buried. For example, an oblong area 
extending from about (21+00, 250R) to (23+00, 450R) contains to- 
tal magnetic field anomalies with amplitudes of about 800 gammas, 
but there is no similar expression of the feature in vertical 
magnetic gradient map. Similar total magnetic field anomalies 
occur at about (22+25, 225R) to (23+75, 325R), (23+75, 350R) to 
(25+00, 300R), and (24+00, 250R) to (24+75, 150R). 

Figure 5B summarizes the magnetic anomalies detected in the 
southern part of the Hertel Landfill Site. Those anomalies in 
the total magnetic field data that appear to be caused by metal 
objects located at or near the surface are indicated by a dif- 
ferent pattern than the anomalies caused by buried objects. 
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4 .  CONCLUSIONS 

On t h e  b a s i s  of  t h e  magnetic survey  conducted a t  t h e  Hertel 
L a n d f i l l  S i t e  on November 2 ,  1989, w e  conclude t h a t :  

1. Bur ied  m e t a l l i c  o b j e c t s ,  some of  which c o u l d  b e  drums,  a r e  
widely  p r e s e n t  i n  t h e  l a n d f i l l  a r e a .  

2 .  I n  t h e  n o r t h e r n  p a r t  o f  t h e  l a n d f i l l ,  most o f  t h e  me ta l  ob- 
jects  t h a t  c a u s e  t h e  magne t ic  anoma l i e s  a r e  l o c a t e d  a t  o r  
n e a r  t h e  s u r f a c e .  Areas  o f  b u r i e d  m e t a l  i n  t h e  n o r t h e r n  
p a r t  o f  t h e  l a n d f i l l  a r e  o u t l i n e d  i n  F igu re  5A. 

3. The s o u t h e r n  p a r t  o f  t h e  l a n d f i l l  c o n t a i n s  much more b u r i e d  
meta l  t h a n  t h e  n o r t h e r n  p a r t  o f  t h e  survey  a r e a .  The a r e a s  
o f  b u r i e d  m e t a l  i n  t h e  s o u t h e r n  p a r t  o f  t h e  S i t e  a r e  o u t -  
l i n e d  i n  F igu re  5B. 
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Figure 1. General l o c a t i o n  of  t h e  Hertel L a n d f i l l  S i t e .  
Map courtesy  o f  TAMS Consultants ,  Inc .  
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APPENDIX C 

Appendix C presents  . the raw data  gathered during the  s o i l  gas surveys. 

Appendix C . l  presents  the instrument readings from the general ized s o i l  gas 

survey. Appendix C.2 presents  the r e s u l t s  (gas chromatographs, measurements, 

e t c . )  from the gas chromatograph s o i l  gas survey. 
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INSTRUUENT READINGS 

Wid PURCH EQUILIBRIUM 
DATE TI= T I U  PBRIOD (min) 

mu (PP) 
BKCRD READING 

OVA (ppm) 
BKGRD READING t LEL 

0.0 
12.0 
0.0 
0.0 
0.0 

244.0 
0.0 
0.0 
6.0 
5.0 ROCK AT 20' 
0.0 
0.0 
0.0 
0.0 
0.0 

0.0 
15.0 

0.0 
0.0 
1.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 ROCM AT 550 R, SAMPLE TAKEN AT 535 R 
0.0 
0.0 
0.0 

0.0 
11.0 

- NO SAKPLE COLLECTED - NO SAMPLE COLLECTED 
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IWSTRUNBNT READINGS 

PURGE 
TIHE 

EQUILIrnIVrr  
PERIOD (min) 

(PP) 
BKGRD READING 

OVA (PP) 
BKGRD READING I LEL STATION I 

2000 +15 
00 
50 R 

100 R 
150 R 

50 L 

2000 +75 
00 
50 R 

100 R 
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200 R 
250 R 

50 L 
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00 
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00 
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OVA OPBRATIIIG INCORRECTLY 
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OVA OPERATING INCORRECTLY 
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WATER AT 3'. DID N#l' sAlIPLB T H I S  LOCATION 
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ROCK AT 18. 

ROCX AT 18. 
WATER I N  ENU DISPLAY AREA 
WATER IN BWU DISPLAY AREA 
WATER I N  BWU DISPLAY AREA, ROCK AT 20' 
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S O I L  GAS SURVEY RESULTS 
P a g e  7 of 9 

INSTRUIIgNT READINGS 

SAMPLE 
T I I m  

PURGE 

T I I m  

KQUILIBRIUH 
PERIOD (min)  

( P P )  
BKGRD W I Y G  

OVA ( P P )  
M G R D  l W D I U G  t LBL DATE 

11/06/89 
11/06/89 
11/06/09 
11/06/89 
11/06/89 
11/06/09 
11/06/89 
11/06/09 
11/06/89 
11/07/89 
11/23/89 

11/06/89 
11/06/89 

11/06/89 
ii/os/eg 
11/06/89 
11/06/09 
11/06/09 
ii/os/eg 
11/06/89 
11/07/89 
11/07/89 
11/23/89 

11/07/89 
11/07/89 
11/07/89 
11/06/09 
11/06/09 
11/06/89 
11/06/09 
ii/os/eg 
11/06/09 
11/23/09 
11/23/89 

WATER AT 4., D I D  NOT SAMPLE T H I S  LOCATION 

WATER I N  ENU D I S P J A Y  AREA, ROCK AT 18. 
WATBR I N  UNU D I S P W Y  ARM 
WATER I N  BNU D I S P W Y  AREA 
WATER I N  DISPLAY AREh, ROCK A T  20. 

ROCKS AT T E I S  IDCATION, D I D  NOT SAKPLE 

OXYGEN-20.0, WATER I N  SUCl?ION O F  L E L  AUD BRU 
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APPENDIX D 

TEST P I T  LOGS 
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APPENDIX D 

TEST PIT LOGS 

This appendix contains logs which describe the materials encountered and 

observations made during the test pit excavation. A total of seven 

exploratory test pits ("EP-") were excavated to determine the extent of fill. 

Eighteen other test pits ("TP-") were excavated to examine and characterize 

the fill in and around the identified disposal areas. 

Typical Test Pit Log Description Items 

Test pit dimensions in feet 
Ambient air monitoring results 
Sample types and identification 
Geologic descriptions: 

Color: as observed 

Predominant grain size: clay, silt, sand (VF = very fine, F = fine, 
M = medium, C = coarse), gravel, cobbles, boulders, listed in 
capital letters (i.e., SILT). 

Secondary grain size: listed with estimate of one of the following 
proportions: "trace" (0-10%): "little" (10-20%); "some" (20-35%); 
"and" (35-50%). 

Other observations: presence of trash and types of waste; staining, 
sheen on water, depth to water, depth to base of fill. 
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TEST PIT NO. EP-1 

Site NamelLocation: Hertel Lendfill, Planekill, NY 

Rationale: Exploratory excavation near edge of known landfill area. 

Date: December 7. 1888 

Dimensions L X W X D (feet): 10.0 x 5.0 x 10.7 

Location (NY State Grid): 614480 N, 580489 E 

Ground Elevation (R. above msl): 638.3 

TAMSfrRC Inspectors: B. Penn, R. Remuglia. G. Murray. 

Excavation Subcontractor: enroserv, inc., Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.0. LEL - 0.2. H2S - 000. 

Sample types and ID number: No samples were collected. 

DEPTH (R. below grade) DESCRIPTION (material, instrument readings) 

Dark brown to black TOPSOIL, roots. Instrument readings at 
background levels. 

Brown SILT, some 1. sand, trace to little gravel. lnetrument 
readings at background levels. 

Dark brown F. SAND, little silt, little m. sand, trace gravel 
boulders. lnetrument readings at background levels. 

CONCLUSION 

There was no evidence of landfill activities at this location. 
Native mils consisling of a d ,  silt and gravel were observed. 



TEST PIT NO. EP-2 

Site NameILocation: Hertel Landfill. Planekill, NY 

Rationale: Exploratory excavation to south of known landfill area. 

Date: December 7.1980 

Dimeneione L X W X D (feet): 10.0 x 5.0 x 6.3 

Location (NY State Grid): 614080 N, 580304 E 

Ground Elevation (ft. above msl): 843.2 

TAMSlTRC Inepectore: R. Remuglia. B. Penn. G. Murray. 

Excavation Subcontractor: enroserv. inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.2. LEL - 0.2. H2S - 000. 

Sample type8 and ID number: No aamplee collected. 

DEPTH (h. below grade) DESCRIPTION (material. instrument readings) 

Dark brown to black TOPSOIL, roots. lnstrument readinge at 
background levele. 

Light brown F. SAND, little gravel/bouldere, trace eilt, loose 
to medium, damp. Instrument readinge at background levele. 

Green to light brown F. SAND and SILT, some m. gravel, layering and 
mottling present, medium denw, wet at 5.0'. Instrument 
readings at background levele. 

There wae no evidence of landfilling activitiee at thie location. 
Native wile coneieting of sand, silt and gravel were obwrved. 
A piezometer (EP-2) was installed in thie excavation. 



TEST PIT NO. EP-3 

Site NameILocation: Hertel Landfill, Planekill. NY 

Rationale: Exploratory excavation away from known landfill area. 

Date: December 8, 1988 

Dimensions L X W X D (feet): 10.0 x 5.0 x 12.0 

Location (NY State Grid): 813182 N. 580491 E 

Ground Elevation (It. above md): 667.2 

TAMWRC Inspectors: B. Penn. R. Remuglia. G. Murray. 

Excavation Subcontractor: enroeerv, inc., Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.0. LEL - 0.1. H2S - 002. 

Sample Type and ID Number: No 6amples were collected. 

DEPTH (h. below grade) DESCRIPTION (material, instrument readings) 

Black TOPSOIL, root mass. 0-4'; Yellow-brown SILT and F. SAND, 
trace clay, gravel, boulders, loose. moist. Instrument readings 
at background levels. 

Brown to orange-brown F. SAND, linle gravel grading to boulders. 
trace to little silt, trace m. sand, blocky, medium dense, dry. 
Instrument readings at background levels. 

Brown F. SAND, some to linle gravel (angular to rounded), trace 
silt, m. sand, medium dense, moist at 8.0'. Water collecting at 
approximately 1.5' abwe bottom of pit. 

CONCLUSION 

There was no evidence of landfill activities observed at this 
location. Native soils consisting of nand. silt and gravel were 
observed. 



TEST PIT NO. E P 4  

Site NamelLocation: Hertel Landfill. Planekill, NY 

Rationale: Exploratory excavation away from known landfill area. 

Date: December 6.1988 

Dimendons L X W X D (feet): 10.0 x 5.0 x 7.7 

Location (NY State Grid): 613224 N. 580108 E 

Grwnd Elevation (ft. above md): 858.1 

TAMSrrRC Inspectors: 6. Penn. R. Remuglia, G. Murray. 

Excavation Subcontractor: enrowrv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.0. LEL - 0.1, H2S - 002. 

Sample Type and ID Number: No samples were collected. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

Black TOPSOIL, roots. 0-4'; Brown to orange-brown F. SAND, little 
silt, trace clay. Instrument readings at background levels. 

Greengray F. SAND. little gravel grading to boulders, little silt, 
m. sand mottled brown, medium denw. damp. lnstrument readings at 
background levels. 

Brown F. SAND, little gravel to boulders. little f. sand, trace 
silt, medium. moist at 6.0'. Water entering in test pit at 6.5'. 

CONCLUSION 

There was no evidence of landfilling activities observed at this 
location. Native Boils consisting of sand, silt and gravel were 
obwrved. A piezometer (EP-4) was inetalled in the excavation. 
Attempts to collect Shelby tubes were unwccessful. 



TEST PIT NO. EP-5 

Site Namellocation: Hertel Landfill. Planekill. NY 

Rationale: Exploratory excavation to south of known landfill area. 

Date: December 7, 1- 

Dimensions L X W X D (feet): 10.0 x 5.0 x 8.6 

Location (NY State Grld): 613820 N. 580367 E 

Ground Elevation: 847.1 

TAMSrrRC Inspectors: B. Penn. R. Remuglia, G. Murray. 

Excavation Subcontractor: enroserv, inc., Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.1, LEL - 0.1, H2S - 000. 

Sample Type and ID Number: No samples were collected. 

DEPTH (R. below grade) DESCRIPTION (material, instrument readings) 

Black TOPSOIL. roots, and boulders. lnstrument readings at 
background levels. 

Green-gray F. SAND, trace gravel/boulders. silt, m. sand, medium dense. 
damp. lnstrument readings at background levels. 

Brown F. SAND, little to trace c. m d ,  tr. silt, tr. gravelhwlders. 
medium dense, wet at 7.8'. lnstrument readings at background levels. 

CONCLUSION 

There was no evidence of landfill activities observed at this 
location. Native mils consisting of sand. silt and gravel were 
observed. A piezometer (EP-5) was installed in this excavation. 



TEST PIT NO. EP-6 

Site NamelLccation: Hertel Landfill, Plattekill, NY 

Rationale: Exploratory excavation to west of known landfill area. 

Date: December 8, 1888 

Dimeneions L X W X D (feet): 10.0 x 5.0 x 8.8 

Location (NY State Grid): 814847 N, 57esO8 E 

Ground Elevation (R. abwe msl): 878.3 

TAMSTRC Inspectors: B. Penn, R. Remuglia. G. Murray. 

Excavation Subcontractor: enroserv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.4. LEL - 0.0, H2S - 000. 

Sample types and ID number: No samples were collected. 

DEPTH (R. below grade) DESCRIPTION (material, instrument readings) 

Dark brown to black TOPSOIL, roots. Instrument readings at background 
levels. 

Brown to orange-brown F. SAND. little to trace eilt, llttle gravel 
boulders, trace m. to c. sand. medium denee, dry. lnstrument 
readings at background levels. 

Brown F. to C. SAND, trace mlt, trace gravel~bouldere. medium dense. 
damp. lnetrument readings at background levels. 

Cannot advance beyond 8.8 feet due to large bouldereat bottom and sides 
of test pit. 

CONCLUSION 

There was no evidence of landfill activities observed at this 
location. Native soils coneisting of sand, silt and gravel were 
obwnred. 



TEST PIT NO. EP-7 

Site NamelLocation: Hertel Landfill. Planekill, NY 

Rationale: Exploratoiy excavation to west of known landfill area. 

Date: December 8.1989 

Dimensions L X W X D (feet): 10.0 x 5.0 x 9.7 

Location (NY State Grid): 815125 N. 580139 E 

Ground Elevation (ft. above msl): 681.1 

TAMSrrRC Inspectors: R. Remuglia. 8. Penn, G. Murray. 

Excavation Subcontractor: enroserv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.3. LEL - 0.2. H2S - 000. 

Sample types and ID number: No samples were collected. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

Dark brown to black TOPSOIL, roots. Instrument readings at background 
levels. 

Light brown V.F. SAND, little m.-c. graveltboulders, trace silt, 
medium dense. Instrument readings at background levels. 

Brown F. toC. SAND, little gravellboulders. medium dense, moist. 
lnstrument readings at background levels. 

CONCLUSION 

There was no evidence of landfill activities observed at this 
location. Native soils coneisting of sand, silt and gravel were 
observed. 



TEST PIT NO. TP-1 

Site NamelLocation: Hertel Landfill. flattekill. NY 

Rationale: Test pit in paint waste area (dispoeal area #7) 

Date: December 1 1.1689 

Dimensions L X W X D (feet): 10.0 x 5.0 x 11.0 

Location (NY State Grid): 614816 N. 580848 E 

Ground Elevation (R. above mel): 622.5 

TAMSrrRC Inspectors: B. Penn. C. Doak, G. Murray. 

Excavation Subcontractor: enrowrv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.4, LEL - 0.1. H2S - 000. 

Sample types and ID number: Soil sample: TP-1.2.0'-3.0' below grade. 
Waste sample: W-I, composite of waste pile excavated from test pit. 

DEPTH (R. below grade) DESCRIPTION (material, instrument readings) 

0.0 - 0.33 Brown TOPSOIL. roots. 

Gray to red FILL - paint waste material, hardened. other 
mottled colors. 1-2 gallon capacity metal cans, crushed; 
lnstrument readings. except HNu at background levels. HNu - 20. 

Green-ray M. SAND, trace gravel, trace silt. 

FILL - consisting of garbage, plastic bottles, metal debris, rubber 
tires. Only H2S at background level. HNu - 80, LEL - 0.9. 

Brown SILT. trace f. sand, gravel, clay, trace white gastropod 
shells. upper 1.5 - 2.0' black-stained. spongy, peat-like. 

CONCLUSION 

Surficial paint waste deposits did not extend beyond 2.0' below grade. 
The paint depoaits are underlain by typical municipal landfill-type 
wastes. Thickness of fill is 10.4 feet. 



TEST PIT NO. TP-2 

Site NamelLocation: Hertel Landfill, Plattekill. NY 

Rationale: Test pit in paint waste area (disposal area #7) 

Date: December 12.1889 

Dimensions L X W X D (feet): 10.0 x 5.0 x 11.2 

Location (NY State Grid): 614983 N. 580891 E 

Ground Elevatiom (ft. above msl): 623.7 

TAMSrrRC Inspectors: B. Penn. C. Doak. D. McCabe 

Excavation Subcontractor: enrowrv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.2, LEL - 0.1. H2S - 000. 

Sample types and ID number: Soil sample: TP-2,2.0'-3.0' below grade. 
Ground water sample: TP-2. 

DEPTH (ft. below grade) 

0.0 - 0.66 

0.66 - 0.92 

0.92 - 10.8 

DESCRIPTION (material, instrument readings) 

Brown TOPSOIL, roots, 0-5'; Brown SILT and F.SAND, trace gravel. 

Green-gray F-M SAND, little totrace gravel, trace silt, trace 
paint waste. 

FILL - landfill debris consisting of household refuw, and wood. plastic. 
glass, rubber, metal. Crushed SS-gallon drum observed at 4.0' below 
grade, much metal debris at 7.0'. wet at 10.3'. Only H2S at background 
level. HNu-0.6. LEL-14.0. 
Elevated LEL concentrations were abated to safer levels (1.0-1.5). 

Brown PEAT, many wood and plant fragments. 

CONCLUSION 

Little evidence of paint waste deposits extending this far to the 
north were observed. Material encountered was typical municipal landfill-type 
wastes. The thickness of fill is 10.6 feet. 



TEST PIT NO. TP-3 

Site NamelLocation: Hertel Landfill. Plattekill. NY 

Rationale: Test pit adjacent to oil-stained surface Boils (disposal area #3) 

Date: December 13,1889 

Dimensions L X W X D (feet): 10.0 x 5.0 x 12.0 

Location (NY State Grid): 815112 N. 580764 E 

Ground Elevation (R abwe msl): 620.5 

TAMSrrRC Inspectors: B. Penn, C. Doak. D. McCabe 

Excavation Subcontractor: enrowrv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.4. LEL - 0.1. H2S - 000. 

Sample types and ID number: Soil sample: TP-3. 12.0' below grade. 

DEPTH (R. below grade) DESCRIPTION (material, instrument readings) 

0.0 - 0.5 Brown TOPSOIL, roots. 

Green-gray SAND and GRAVEL. Only H2S at background level. HNu4.3. 
LEL-o.2. 

Brown SAND, SILT and C3RAVEL. m e  garbage debris including I-gallon 
metal cane. Only H2S at background level. HNu - 0.3. LEL - 0.8. 

FILL- consisting of household refuee, plastic. glass, wood. metal. 
cardboard, wet at 10.5'. Instrument readings as follows: HNu - 
0.0 (at 5.0' below grade). LEL - 0.3, H2S - 001. 

CONCLUSION 

There was no evidence of drums or other materials that might possibly 
be related to the surficial dl-staining in dispoeal area #3. Typical 
municipal landfill-type deposits were obwrved. Thickness of fill is 12 
feet at a minimum. Slumping of teat pit walls during excavation 
precluded the advancement beyond 12.0' below grade. 



TEST PIT NO. TP-4 

site NamelLocatlon: Hertel Landfill. Plattekill. NY 

Rationale: Test pit in disposal area M. 

Date: December 14, 1889 

Dimensions L X W X D (feet): 10.0 x 5.0 x 18.5 

Location (NY State Grid):615004 N. 680724 E 

Ground Elevation (ft. above md): 829.5 

TAMWRC Inspectors: C. Doak, B. Penn. D. McCabe 

Excavation Subcontractor: enrowrv, inc.. Daniel McCarthy (operator). 

Backgrwnd Instrument Readings: HNu - 0.1. LEL - 0.0. H2S - 001. 

Sample types and ID number: Soil sample: TP4, 18.5' below grade. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

Brown TOPSOIL. roots. 0-12'; Grey-green F-M SAND, trace silt, 
trace cobbles. Instrument readings at backgrwnd levels, except 
HNU. HNu - 1.5. 

FILL - municipal landfill and hwsehdd refuse, wire, dl, cardboard, 
cloth. boulders. Only HNu at backgrwnd level. Instrument readings 
as follows: LEL - 0.4, H2S - 001. 

Green-gray FINE SAND, trace silt. 

CONCLUSION 

Typical muncipal landfill-type wastes were observed in this area. 
Thickness of fill deposit is 15.5 feet. 



TEST PIT NO. TP-5 1 

Site Namellocation: Hertel Landfill, Aattekill, NY 

Rationale: Test pit tothe west of paint waste area (diepod area U7) 

Date: December 13.1889 

Dimensions L X W X D (feet): 10.0 x 5.0 x 11  .2 

Location (NY State Grid): 614897 N. 580824 E 

Ground Elevation (ft above msl): 623.6 

TAMSrrRC Inepectors: B. Penn, C. Dcuk. D. McCabe 

Excavation Subcontractor: enrowrv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.2. LEL - 0.3. H2S - 001. 
Sample types and ID number: No samples were collected. 

DEPTH (ft. belaw grade) DESCRIPTION (material, instrument readings) 

0.0 - 0.4 Brawn TOPSOIL, roots. Instrument readings at background levels. 

FILL - hwwhold refuse consisting of plastic. glass, wood, metal. 
cardboard, wet at 10.5'. Instrument readings as fdlaws: HNu - 
10.0 (at 10' below grade), LEL - 0.2, H2S - 001. 

Brawn PEAT. 

CONCLUSION 

No evidence of paint waste was observed extendin0 to this location 
to the west of d i spod  area U7. Only typical municipal landfill-type 
h w w h d d  debris was observed at this location. The thickness of fill 
is 10.2 feet. 



I TEST KT NO. T P - ~  I 

Site NamelLocation: Hertel Landfill. Plattekill, NY 

Rationale: Test pit to west of paint waste area (dispoeal area $7) 

Date: December 14,1889 

Dimensions L X W X D (feet): 10.0 x 6.0 x 11.0 

Location (NY State Grid): 814789 N, 580751 E 

Ground Elevation (ft. above md): 826.1 

TAMWRC Inspectors: 8. Penn. C. Doak, D. McCabe 

Excavation Subcontractor: enroeew, inc.. Daniel McCarthy (operator). 

Background lnstrument Readings: HNu - 0.1. LEL - 0.1, H2S - 001. 

Sample types and ID number: No samples were collected. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

0.0 - 0.26 Brown TOPSOIL, roots. Instrument readings at background levels. 

0.25 - 1.2 Brown F. SAND and SILT, trace gravel. HNu -1 .O, LEL - 0.1. H2S - 000. 

FILL - househdd refuse consisting of plastic bags, metal, plastic. 
wood, (lumber at 8.0'), wet at 8.0'. Instrument readings at 
background levels, except LEL - 1.9 (9.0'-10.0' below grade), 
LEL levels dropped quickly. 

Brown PEAT, plant fragments. 

CONCLUSION 

No evidence of paint waste was observed extending to this location. 
to the west of dlepoeal area $7. Only typical munlclpal landfill- 
type househdd debris was noted at this location. The thickness 
of fill is 10.0 feet. 



TEST PIT NO. TP-7 

Site NamelLocation: Hertel Landfill, Plattekill, NY 

Rationale: Test pit in paint waste area (disposal area #7) 

Date: December 15.1880 

Dimeneione L X W X D (feet): 10.0 x 8.0 x 12.0 

Location (NY State Grid): 614720 N. 580755 E 

Ground Elevation (ft. above md): 624.8 

TAMWRC Inspectors: B. Penn. C. Doak. D. McCabe 

Excavation Subcontractor: enroserv, inc., Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.1. LEL - 0.1. H2S - 001. 

Sample types and ID number: Ground water 8ample: TP-7, collected from water at bottom of test pit. 
Soil ample: TP-7.4.0'-8.0' below grade. 

DEPTH (ft. belaw grade) DESCRIPTION (material, instrument readings) 

Red-gray hardened paint-like material. 
HNu - 110, LEL- 0.4. H2S - 1.0. 

FlLL - municipU~ndustrial debris consisting of tires, cloth, 
plastic. wood. Only H2Sat background level. HNu - 35. LEL - 0.3. 

Blue-gray F. to M. SAND. little gravel, silt. 

FlLL - municipal waste, wet at approximately 0.0'. Only H2S at 
background level. HNu - 8. LEL - 0.3. 

Brawn PEAT, plant and root fragments. 

CONCLUSION 

Surficial paint waste deposits did not extend beyond 1.5 ft belaw grade. 
The paint waste deposits are underlain by typical municipal landfill- 
type materials. Approximate thickness of fill is 10.0 feet. 



TEST PIT NO. TP-8 

Site NameILocation: Hertel Landfill, Plattekill. NY 

Rationale: Test pit in disposal area # I  

Dale: December 15. 1989 

Dimensions L X W X D (feet): 10.0 x 5.0 x 5.0 

Location (NY State Grid): 615487 N. 581 158 E 

Ground Elevation (ft. above msl): 615.1 

TAMSrrRC Inspectors: B. Penn, C. Doak. D. McCabe 

Excavation Subcontractor: enroserv, inc.. Daniel McCarthy (operator) 

Background Instrument Readings: HNu - 0.2. LEL - 0.2. H2S - 000. 

Sample types and ID number: Leachate sample: TP-8, collected from water at bottom of test pit. 
Soil sample: TP-8.2.0'-3.0' below grade. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

Topsoil and root zone. 

Red-brown F. to M. SAND, trace silt. 

Gray-brown F. to M. SAND, trace silt. Instruments readings at back- 
ground levels. 

Brown PEAT. 

Gray-green F. SAND. Instruments readings at background levels. 

CONCLUSION 

Surficial waste material did not extend below grade. Thickness 
of fill is zero. This disposal area appears to be outside of the 
area of landfill activities. 



TEST PIT NO. TP-9 

Site NamelLocation: Hertel Landfill. Plattekill. NY 

Rationale: Test pit to south of observed surficial paint waste (disposal 
area #7) at center of subsurface magnetic anomaly. 

Date: December 15.1969 

Dimensions L X W X D (feet): 16.0 x 8.0 x 10.8 

Location (NY State Grid): 814815 N, 580623 E 

Ground Elevation (ft. above met): 827.9 

TAMWRC Inepectore: B. Penn, C. Doak. D. McCabe 

Excavation Subcontractor: enromrv, inc.. Daniel McCarthy (operator). 

Background lnstrument Readinge: HNu - 0.2. LEL - 0.3. H2S - 000. 

Sample types and ID number: No samples were collected. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

Brown TOPSOIL, underlain by green-ray SAND and GRAVEL. lnstrument 
reading6 at background levels. 

FILL - municipal garbage consisting of household debris, clothing. 
rigid plastic strips, cardboard. lnstrument readings at background 
levele, except H2S - 6.0. 

Green-ray SAND and GRAVEL. 

FILL - municipal garbage and debris as above, one flattened 55 gal 
drum (unlabelled) located at 6.0'. 

Green-ray SILT, trace clay. f. sand. 

CONCLUSION 

No evidence of paint waste extending to thie area at or below grade 
wae observed. Waste material wae typical municipal landfill-typa 
wastee. No evidence for the magnetic anomaly reported in thie area 
wae observed. The thickness of fill ie 10.8'. 



TEST PIT NO. TP-10 

Site NamelLocation: Hertel landfill, Plattekill. NY 

Rationale: Test pit at edge of disposal area %3 in center of buried 
magnetic anomaly. Empty drums located on the eurface in this area. 

Date: December 10.1@8@ 

Dimensions L X W X D (feet): 20.0 x 10.0 x 6.0. 

Location (NY State Grid): 615107 N. 5805525 E 

Ground Elevation (ft. abwe msl): 622.3 

TAMSrrRC Inspectors: B. Penn. C. Doak, S. Panter. 

Excavation Subcontractor: enroserv, inc.. Daniel McCarthy (operator). 

Background lnstrument Readings: HNu - 0.1, LEL - 0.0. H2S - 001. 

Sample types and ID number: Waste sample: TP-10, composite collected from 2.0'-5.0' below grade. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

Brown F. SAND and SILT, tr. gravel, garbage. All instrument 
readings at background levels. 

FILL - municipal landfill debris consisting of household debris. 
plastic strips, wood. cardboard, small metal pipes. Instrument 
readings at background levels. 

Brown PEAT (thin layer), underlain by gray-green SILT, trace 
pebbles. clay, wet. 

CONCLUSION 

Typical municipal landfill-type wastes were observed in this area. 
No evidence for the magnetic anomaly reported in this area was observed. 
Thickness of fill is 5.0 feet. 



I TEST PIT NO. TP-11 

Site NamelLocation: Hertel Landfill, Plattekill, NY 

Rationale: Test pit at edge of diepoeel area #3 in center of 
subsurface magnetic anomaly. 

Date: December 19.1889 

Dimensions L X W X D (feet): 15.0 x 8.0 x 17.0 

Location (NY State Grid): 625344 N, 580795 E 

Ground Elevation (ft. abwe mel): 640.5 

TAMSrrRC Inspectors: C. Doak, S. Panter, R. Remuglia. 

Excavation Subcontractor: enrowrv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.0. LEL - 0.2. H2S - 001. 

Semple types and ID number: Waste earnple, TP-11. composite of debris. 
Soil sample: TP-11.17.0' below grade. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

0 - 0.6 Brown TOPSOIL, wood and rocks. 

FILL- municipal landfill, houwhold debris, tires, wood, cloth. 
cardboard, paint can. Highest instrument readings at depth. 
Instrument readings as follows: HNu - 0.6 (12.0' below grade). 
LEL - 2.1 (8.5' below grade). H2S- at background level. 

Gray-green F. to M. SAND, trace silt, moist. 

CONCLUSION 

Typical municipal landfill-type wastes at this area. No evidence 
for magnetic anomaly reported in this area was obeenred. Thickness 
of fill deposits is 16.5'. 



TEST PIT NO. TP-12 

Site NamelLocation: Hertel Landfill. Plattekill, NY 

Rationale: Test pit to investigate subsurface magnetic anomaly to 
east of dieposal area #5. 

Date: December 20,1889 

Dimension8 L X W X D (feet): 15.0 x 8.0 x 16.0. 

Location (NY State Grid): 614878 N. 580358 E 

Ground Elevation (It. above mel): 856.1 

TAMSrrRC Inspectore: S. Panter. R. Remuglia. E. Kolm. 

Excavation Subcontractor: enroserv, inc., Daniel McCarthy (operator). 

Background Instrument Readinge: HNu - 0.4. LEL - 0.1. H2S - 002. 

Sample typee and ID number: Soil sample: TP-12.8.0' below grade. 

DEPTH (It. below grade) DESCRIPTION (material, instrument readinge) 

0 - 2.0 Brown SILT, some clay, rocke. 

FILL - municipal landfill, household debrie, plastic, wood, cloth. 
aluminum eheet metal and light steel (2.0'- 3.0'), cardboard, 
some soil mixed in at 6 ft, steel pipe and heavy eheet metal 
and strip steel at 6.0 - 7.0'. Higheet instrument readingeat 
depth. Instrument readinge are ae followe: LEL - 1.7 (3.0'-5.0' 
below grade). H2S - 003 (6.0' - 14.0' below grade). 

CONCLUSION 

Typical municipal landfill-type wastee at this area. Metal debris 
observed within fill is likely explanation magnetic anomaly. 
Thickness of fill deposits ie 16.0' at a minimum. 



'TEST PIT NO. TP-13 

Site NamelLocation: Hertel Landfill, Planekill. NY 

Rationale: Test pit to inveetigate wbwrface magnetic anomaly 
in vicinity of disposal area #4. 

Date: December 20.1888 

Dimensions L X W X D (feet): 20.0 x 8.0 x 14.0. 

Location (NY State Grid): 815163 N, 580380 E 

Ground Elevation (it. above msl): 652.4 

TAMWRC Inspectors: S. Panter, R. Remuglia, E. Kdm. 

Excavation Subcontractor: enrose~.inc.. Daniel McCarthy (operator) 

Background Instrument Readings: HNu - 0.2. LEL - 0.2. H2S - 003. 

!Sample types and ID number: Soil sample: TP-13.13.5' below grade. 

DEPTH (It. below grade) DESCRIPTION (material, instrument readings) 

Brown-gray SILT, some clay, 1. sand. 

FILL - municipal landfill, household debris, plastic, glass. 
aluminum cans, some steelttin, metal cans. green-grey silt and 
clay (1.0'- 7.0' below grade), paper. Highest instrument readings 
at depth. Instrument readings as fdlows: HNu - 3.0 (7.0'- 12.0' 
below grade). LEL - 1.4 (7.0'- 12.0' below grade). H2S - at 
background level. 

Green-grey M. SAND, little to some silt, gravel. tr. clay. dry. 

CONCLUSION 

Typical municipal landfill-type wastes observed in this area. Metal 
debris observed within fill is possible explanation for magnetic anomaly 
identified within this area. Thickness of fill deposits is 13.5'. 



I TEST PIT NO. TP-14 I 

Site Namellocation: Hertel Landfill. Plattekill. NY 

Rationale: Test pit to investigate subsurface magnetic anomaly identified 
wteide of the designated disposal areas. 

Date: December 21.1968 

Dimensions L X W X D (feet): 15.0 x 8.0 x 6.0. 

Location (NY State Grid): 614758 N. 580238 E 

Ground Elevation (it. abwe msl): 868.5 

TAMWRC Inspectors: S. Panter. R. Remuglia. E. Kolm. 

Excavation Subcontractor: enroserv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.4, LEL - 0.2. H2S - 003. 

Sample types and ID number: No samples were collected. 

DEPTH (it. below grade) DESCRIPTION (material, instrument readings) 

0 - 0.5 Brown SILT. 

FILL- municipal and household refuse consisting of brown silt, some stones, 
stones. wood and plastic. Crushed steel drum at 2.0'. Instrument 
readings at background levels. 

FILL -municipal and hwwhold refuse consisting of green-gray sand 
and silt mixed with garbage and wood. Garbage diminishing at this 
point. Ground water wepage at this point. Localized perched layer? 
Excavation halted. 

CONCLUSION 

Typical municipal landfill-type wastes were observed at this area. 
No metal debris observed within fill to explain magnetic anomaly 
identified in this area. Thickness of fill deposits is6.5' at 
a minimum. 



I TEST PIT NO. TP-15 I 

Site Namellocation: Hertel Landfill. Planekill. NY 

Rationale: Test pit to investigate subsurface magnetic anomaly 
Identified within fhe paint waste disposal area (area #7). 

Date: December 21.1888 

Dimensions L X W X D (feet): 20.0 x 8.0 x 14.0. 

LocaUon (NY State Grid): 614822 N. 580883 E 

Ground elevation (fl. above msl): 623.3 

TAMWRC Inspectors: S. Panter. R. Remuglia. E. Kdm. 

Excavation Subcontractor: enroserv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.0, LEL - 0.1. H2S - 002. 

Sample types and ID number: Ground water sample: TP-15. 

DEPTH (fl. below grade) DESCRIPTION (material, instrument readings) 

Brown to green-gray SILT and SAND, eome debris including a 
crushed drum. H2S and LEL at background levels, HNu - 0.4. 

FILL - municipal landfill and houwhdd refuse consisting of plastic. 
metal pipes and metal sheeting (1 .O' - 3.0' below grade), crushed 
steel drum (3.0' - 4.0' below grade), brown silt (4.0' - 8.0' below 
grade. Instrument readings as fdlows: HNu - 0.4. LEL - 0.3. 
H2S - 003. 

Brown PEAT and SILT. 

CONCLUSION 

Typical municipal landfill-type wastes obsenred at this area. Metal 
debris obwnred within fill is possible explanation for magnetic anomaly 
identified in this area. Thickness of fill deposits is 13.0'. 



TEST PIT NO. TP-16 

Slte NameRocation: Hertel Landfill, Piattekill, NY 

Rationale: Test pit to investigate wbwrface magnetic anomaly identified 
outside of any of the designated disposal areas. 

Date: December 20. 1989 

Dimensions L X W X D (feet): 20.0 x 8.0 x 14.0. 

Location (NY State Grid): 614796 N. 580372 E 

Ground Elevation (R. above msl): 654.9 

TAMWRC Inspectors: S. Panter, R. Remuglia, E. Kdm. 

Excavation Subcontractor: enroserv, inc.. Daniel McCarthy (operator). 

Background lnstrument Readings: HNu - 0.2. LEL - 0.2, H2S - 003. 

Semple types and ID number: Soil sample: TP-16.3.5' - 5.0' below grade. 

DEPTH (R. below grade) DESCRIPTION (material, instrument readings) 

Brown SILT, little sand. 

Brown SILT, little sand, mixed with wood. concrete, metal pipe, and 
crushed hot water heater. HNu and H2S at background levels. LEL - 0.8. 

Red-brown matted ROOTS (3.0' - 3.5' below grade); green-gray M. SAND 
and SILT, little clay. some gravel, mixed with househdd refuse. paper. 
metal pipe. 

FILL - municipal landfill, hwsehdd debris, plastic, glass, mixed 
with green-gray sand. Instrument readings at 12.0' below grade as 
fdlows: HNu - 2, LEL - 0.6, H2S - 003. 

CONCLUSION 

Typical municipal landfill-type wastes observed at this area. Metal 
debris observed within fill is possible explanation for magnetic 
anomaly. Thickness of fill deposits is 14.0' at a minimum. 



TEST PIT NO. TP-17 

Site NameILocation: Hertel Landfill, Platlekill, NY 

Rationale: Test pit to investigate subsurface magnetic anomaly 
identified outside of any of the designated disposal areas. 

Date: December 21,1980 

Dimensions L X W X D (feet): 20.0 x 8.0 x 16.0. 

Location (NY State Grid): 614850 N. 580315 E 

Ground Elevation (ft. above msl): 654.9 

TAMSrrRC Inspectors: S. Panter. R. Remuglia. 

Excavation Subcontractor: enroserv, inc.. Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.4. LEL - 0.7. H2S - 003. 
Sample types and ID number: No samples were collected. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

0-0.5 Brown SILT. some 1. sand. 

FlLL - green-ray sand and silt mixed with wood and metal pieces, 
plastic and ash. Instrument readings as follows: HNu - 1.0, 
LEL - 0.8. H2S - 003. 

FlLL - municipal landfill type waste and household refuse. 16.0' is 
maximum reach of backhoe without benchina. Therefore excavation 
discontinued. 

CONCLUSION 

Typical municipal landfill-type wastes observed in this area. No 
metal debris obeenred within fill to explain magnetic anomaly. 
Thickness of fill deposits is 16.0' at a minimum. 



TEST PIT NO. TP-18 1 

Site NamelLocation: Hertel Landfill, Planekill. NY 

Rationale: Test pit to investigate disposal area #4 

Date: December 22.1988 

Dimensions L X W X D (feet): 25.0 x 8.0 x 16.5. 

Location (NY State Grid): 615281 N. 580556 E 

Ground Elevation (ft. above mel): 638.1 

TAMSrrRC Inspectors: S. Panter. G. Murray. 

Excavation Subcontractor: enroserv, inc., Daniel McCarthy (operator). 

Background Instrument Readings: HNu - 0.7, LEL - 0.1, H2S - 003. 

Sample types and ID number: No samples were collected. 

DEPTH (ft. below grade) DESCRIPTION (material, instrument readings) 

Brown SILT, some sand. little clay. 

Fill - brown silt and stones mixed with metal cans, houwhdd 
refuse. plastic and ash. 

FILL - household refuse, cloth. sheet metal, paper. tires, 
large rock fragments (5.0' - 8.0' below grade), silt and clay (8.0' 
- 16.0' below grade). Only H2S at background level, HNu - 0.5, 
LEL - 0.7. 

Greendray SAND and SILT, some gravel, little clay. 

CONCLUSION 

Typical municipal landfill-type wastes observed in this area. 
Thickness of fill deposits is 16.0'. 
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APPENDIX -E 
TEST BORING/MONITORING WELL LOGS 

This appendix contains the geologic logs for the 20 borings and the well 

construction diagrams for the 19 monitoring wells and four piezometers 

installed by WC Services. 

Typical Well Log Description Items 

Depth below ground 'level in feet (FTBGL). Samples taken generally in 
2-foot increments. 

Split Spoon Sampler Blow Counts: Number of blows of a 140-pound hammer 
necessary to drive a split spoon 6 inches. Weight of hammer (WOH), is 
applicable if the spit spoon sank under the weight of the 140-lb hammer 
without requiring a 30" drop. 

Rock Coring, Rate of Penetration (ROP): The time to core through one 
foot of rock, recorded in minutes. 

Geologic Descriptions: 

Color: as observed 

Predominant grain size: clay, silt, sand (VF = very fine, F = fine, 
M = medium, C = coarse), gravel, cobbles, boulders, listed in 
capital letters (i-e., SILT). 

Secondary grain size: listed with estimate of one of the following 
proportions: "trace" (0-10%); "little" (10-20%); "some" (20-35%); 
"and" (35-50%). 

Other observations: Location of water table based on soil saturation. 
Evidence of contamination: odor, color, oil sheen, etc. 

Well Construction: 

Riser: Diameter, material (PVC or stainless steel), schedule, depth 
to base 

Screen: Top, bottom, diameter, material, slot size 

Sandpack: Top, bottom 

Seal: Material, depth interval 
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I) BORIhG NO.: MY-1S BORING DEPTH: 36.0 FT DATE STARTED: 01/18/90 

PROJECT NO.: 6171-091 CONTRACTOR: Y.C. SERVICES DATE COMPLETED: 03/02/90 

PROJECT: HERTEL LANDFILL DRILLERS: D. GAUGHANJE. ANGEL0 DEPTH TO WATER: 25.87 FT BTDC ON 09/12/90 

CLIENT: U.S. EPA TRCITAMS INSPECTOR: B.PENNIC.DDAKIJ.KACZOR GROUND ELEVATION: 679.9 FT MSL 

LOCATION: PLATTEKILL. N.V. DRILLING METHOD: SEE NOTES BELOW LOCATION: N 614833.50 

E 579972.75 

MI I 
I DEPTH BLOWS' SOIL OESCRIPTIDN* I 
I (FTBGLI R D P ~  Composite l o g  of severa l  d r i l l i n g  a t tempts :  see d r i l l i n g  n o t e s  below LITHOLOGY YELL CONSTRUCTION 1 

40 10016 No Recovery. 0 -2 ' .  L t  b r n  SILT. some c r s  t o  f sand. some f g r a v e l .  l eaves  

and r o o t s ,  m o i s t .  Cobbles a t  2'. 

Cobble a t  4 . 5 ' .  wet s o i l  on t o p  of  cobble.  

23 17 17' Recovery. L t  b r n  c r s  t o  f SAND, some c l a y e y  s i l t .  l i t t l e  c r s  t o  f 

23 14 g r a v e l ,  v e r y  dense, m o i s t .  Cobble a t  7 .0 ' .  

30 30 

22 10016 

7 MIN 

8 MlN 

6 MlN 

4 MlN 

Cobble a t  9 .2 ' .  

13' Recovery. L t  b r n  t o  t a n  c r s  t o  f SAND and SILT. l i t t l e  c r s  t o  f 

g r a v e l ,  v e r y  dense. m o i s t .  F r a c t u r e d  cobb le  a t  10 ' .  wet  s o i l  on t o p  o f  

cobb le .  

Cobble a t  1 3 . 5 ' .  

L t  b r n  med t o  f SAND and SILT. l i t t l e  c r s  t o  f g r a v e l .  v e r y  dense, m o i s t .  

F r a c t u r e d  Cobbles. 

D i f f i c u l t  d r i l l i n g  a t  17.0 ' .  Rock Core R-1  f rom 1 7 . 0 ' - 2 1 . 0 ' .  18' 

Recovery. Gray c r s  g r a i n e d  SANDSTONE b o u l d e r s .  2' t o  8' s e c t i o n s .  

Break t h r o u g h  b o u l d e r .  

Y a t e r  (b lown  o u t  of bo reho le  w l t h  a i r  w h i l e  d r i l l i n g )  a t  approx imate ly  

2 6 . 0 ' .  

Sample from a i r  r e t u r n  f rom 19 .0 ' -34 .0 ' .  B rn  f t o  med SAND, tr t o  l l t t l e  

s f l t ,  tr t o  l l t t l e  g r a v e l  ( rounded) .  

Bedrock /Bou lde r  encountered a t  34 .0 ' .  

Bot tom o f  B o r i n g  a t  36.0 F t  

D r i l l i n g  Notes:  

01/18/90 

Begin a u g e r i n g  w l t h  3 114' I D  Ho l low Stem Augers (HSA). r e f u s a l  a t  0.6'. 

Lock ing  Cover 1 

I 
I 

tement /Ben ton l te  I 
Grout  I 

I 
?' SS R i s e r  1 

I 
I 
I 

B e n t o n i t e S e a l  I 

I 
op o f  Sand Pack I 

I 
I 
I 
I 
I 
I 

Top o f  Screen I 

I 
2' SS Screen 1 

10 S l o t  I 

I 
Sand Pack 1 

I 
I 
I 

B o t t o m o f  Y e l l  I 

I 
I 
I 
I 
I 
I 
1 

Bottom o f  H o l e  1 






























































































































































































































































































































































































































































