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1.0 INTRODUCTION 

A RCRA Facility Assessment (RFA) of the DYNO Nobel, Port Ewen, New York Facility 

was completed by A. T. Kearny in October, 1993 and was revised by 

ECKENFELDERINC., now Brown and Caldwell, in August 1994. The RFA identified 

46 Solid Waste Management Units (SWMUs) and four Areas of Concern (AOCs). In 

addition, two additional SWMUs (Nos. 47 and 48) were identified after the RFA was 

complete. On April 15, 1996, DYNO Nobel entered into an Order on Consent with the 

New York State Department of Environmental Conservation (NYSDEC), which 

stipulated, among other things, that 25 SWMUs and/or AOCs be the subject of a RCRA 

Facility Investigation (RFI). Additionally, a RCRA Facility Assessment Sampling Visit 

(RF A-SV) documented in the Sampling Visit Report, DYNO Nobel Facility, Port Ewen, 

New York (ECKENFELDER INC., February 1997) indicated that 12 additional SWMUs 

or AOCs required further investigation as part of an RFI. In response to the Order on 

Consent and the results of the Sampling Visit, a work plan titled RCRA Facility 

Investigation Work Plan, DYNO Nobel Facility, Port Ewen, New York, 

(ECKENFELDER INC., April 1997) was submitted to and approved by the NYSDEC for 

the investigation of 38 SWMUs and/or AOCs as listed in Table 1-1 (note: SWMU 26 

consists of four locations). Those SWMUs not identified in Table 1-1 were eliminated 

from further consideration during the RF A-SV and do not contain concentrations of 

organic or inorganic constituents above the established screening criteria. 

The screening criteria (included on the inorganic analytical results tables in Section 6.0) 

are obtained from Appendix A of the USEPA Soil Screening Guidance: Technical 

Background Document, May 1996 and correspond to a migration to groundwater criteria 

for a Dilution-Attenuation Factor (DAF) of 20. These values are typically less than those 

established for ingestion and are consistent with the industrial use of the facility .. Further, 

the DAF of 20 is most applicable to the site given the extensive clay deposits underlying 

the active portions of the facility. Where screening criteria where not given for a specific 
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analyte under the USEPA Guidance Document (i.e., aluminum, cobalt and copper), a 

screening level was obtained from the New Jersey Residential Screening Criteria 

(copper), or the NYSDEC TAGM HWR-94-4046 (aluminum and cobalt). 

The USEPA Guidance document referenced above uses conservative, risk-based 

assumptions to develop the screening criteria. As stated in the Guidance document, these 

values are conservative and site-specific risk analysis may result in higher values. These 

values are thus l!sed herein to identify those areas where concentrations of specific metals 

above the screening criteria may warrant further evaluation (i.e., as part of a corrective 

measures study). '.fhe areas identified in the text and figures of this report, therefore, only 

represent areas where further evaluation is warranted rather than where corrective action 

is required. The need and type of corrective action at each location will be determined as 

part of the Corrective Measures Study (CMS) 

The following report presents the results of the RFI, which was completed in accordance 

with the approved work plan referenced above and its companion documents which 

include: 

• Quality Assurance Project Plan For RFI Related Investigations at the DYNO 

Nobel Facility, Port Ewen, New York. ECKENFELDER INC., January 1995. 

• Health and Safety Plan for RFI Work, DYNO Nobel Facility, Port Ewen, 

New York. ECKENFELDER INC., May 1995. 

Section 2. 0 presents a brief description of the SWMUs and AOCs addressed during the 

RFI. Section 3.0 then presents a summary of the work completed at the site to date and 

which formed the.basis for the work completed as part of the RFI. These data, along with 

data collected during the RFI, are then used to summarize the site hydrogeology in 

Section 4.0. The field procedures used to collect the data are discussed in Section 5.0 

followed by the results of the RFI work completed . at each SWMU and AOC in 
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Section 6.0. Section 7.0 presents the QNQC data collected during the RFI. The results 

of the investigation are then summarized in the context of the site hydrogeology in 

Section 8.0. 

' 

1-3 
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TABLE 1-1 

SWMUs AND AO Cs INVESTIGATED IN THE RFI 

SWMU No. SWMU Name 

1 Shooting Pond 
2 Buring Cage/Incinerator 
3 Copper Wiie Burning Area 
4 Iron Wiie Burning Area 
5 Wiie Burning Area III 

6-7 Open Burning Pads 
8 Former Burning Area 

· 9 Waste Powder Catch Basins - Building 2037 
10 Waste Powder Catch Basins - Building 2048 
11 Waste Powder Catch Basins - Building 2049 
13 Former Waste Powder Catch Basins - Lead Azide Building 
15 Waste Powder Magazines 
21 Lead Recycling Unit Area 
22 Former Landfill 
23 Former Dump 
24 Former Wastewater Treatment Facility 
26 Bmnable Waste Satellite Accumulation Areas (4 locations) 
27 Sanitary Sewer System 
2.9 Drainage ditch (Downgrade of Building 2049) 
30 Drainage Ditch (Downgrade of Building 2036) 
3·2 Old Dump (near water tower) 
33 Mercury Fulminate Tanks Area 
34 Old Waste Burning Grounds (near Shooting Pond) 
35 s·tone Fence Dump 
37 Shell Plant Drum Storage Area 
38 Grenade Disposal Area 
39 Former Washwater Discharge Area - Building 2009 
40 Pilot Line Condensate Collection Sump 
41 Detonator Production Building Condensate Collection Sumps 
42 SAC Building Steam Collection Containers 
46 Vacuum Line Condensate Collection Sumps (Building 2059) 
47 Building 2058 Fuse Room 
48 Mercury Fulminate Area 

AOC AOC Name 

A Kerosene Tank Leak 
B Open Burning Pads Area 
O· Open Detonation Pit 
D Detonation Test Building 

P:'\ "J\..0192"\.Table.<i RFi i0,99'\.SWMUs-AQC;i Invest: RFI.doc Page 1 ofl 



2.0 DESCRIPTION OF SWMUs AND AOCs 

The SWMUs and AOCs to be addressed as part of the RFI, as defined by the Order on 

Consent and the Sampling Visit, are presented below. A description of the wastes 

handled at each unit is taken from the RF A. Acronyms used in the following descriptions 

and throughout the report are summarized in Table 2-1. 

SWMU No. 1: Shooting Pond - The unit managed off-specification PETN, DDNP, 

HMX, PBX, RDX, lead azide, lead styphnate, detonation caps and devices, and sump 

powder waste. Interim Corrective Measures at this unit did not find any explosives at 

reactive quantities. However, as reported in the Sampling Visit Report, metals 

concentrations were found in the pond sediment above the screening criteria. 

SWMU No. 2: Burning Cage Incinerator - This unit managed approximately 1,200 to 

2,500 pounds of explosive contaminated waste per burn with approximately 500 pounds 

of ash generated at each of two to four burns per week. 

SWMU No. 3: Copper Wire Burning Area - This unit managed (burned) scrap copper 

wire covered with plastic insulation until July 1993. The waste usually included some 

blasting caps. The waste potentially contained, or has in the past contained, arsenic, 

copper, cadmium, lead, mercury, selenium, silver, and chromium. 

SWMU No. 4: Iron Wire Burning Area - This unit managed (burned) scrap iron wire 

covered with plastic insulation. The waste usually included some blasting caps. · The 

waste potentially contained arsenic, barium, cadmium, lead, mercury, selenium, silver, 

and chromium. 

SWMU No. 5: Wire Burning Area III - Facility personnel were not able to identify 

what waste had been burned at the unit. The unit showed dark stains and was littered 

with bits of paper and wire: 
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Srn-1(] Nos. 6 and 7: Open Burning Pads - These units managed up to 500 pounds at a 

time of reactive and ignitable wastes which were not suitable for open detonation. The 

residual waste may have also contained arsenic, barium, cadmium, chromium, lead, 

mercury, selenium, silver, or tellurium. 

SWMU No. 8: Former Burning Area - This unit managed reactive and ignitable wastes 

which were not suitable for open detonation. The residual waste may have contained 

arsenic, barium, cadmium, chromium, lead, mercury, selenium, silver, or tellurium. 

SWMU No. 9: Waste Powder Catch Basins - Building 2037 - This unit managed waste 

powder (unknown type) in water. 

Srn-1U No. 10: Waste Powder Catch Basins - Building 2048 - This unit managed waste 

PEIN, RDX, HMX, PBX, and DDNP powder in water. 

SWMU No. 11: Waste Powder Catch Basins - Building 2049 - This unit managed waste 

DDNP powder (unknovm type) in water. 

SWMU No. 12: Waste Powder Latch Basins - Weber City Building - This unit 

managed waste DDNP and PEIN. powder in water. As noted in the RF A, this area is no 

longer accessible due to recent building construction, and is therefore not addressed in 

this work plan. 

Srn-1U No. 13: Former W11ste Powder Catch Basins - Lead Azide Building - The unit 

managed waste lead azide powder in water (K046). 

Srn-1U No. 15: Waste Powder Magazine - This unit managed waste detonators, waste 

powder, and waste powder wipes from production buildings throughout the facility. 

Srn-1(] No. 21: Lead Recycling Unit Area - This unit managed waste ignition powders 

, and blasting cap components containing lead and. selenium. 
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SWi\11.l No. 22: Former Landfill - Potentially hazardous and non-hazardous wastes, 

including ash, flashed debris, and general building debris are reported to have been 

disposed in this unit. 

SWi\11.l No. 23: Former Dump - This unit managed used equipment, and used 55-gaUon 

drums. This unit may also have potentially managed PCB-containing transformers. 

SWMU No. 24: Former Wastewater Treatment Facility - This unit is known to have 

managed acidic wastewaters and waste degreaser solvents, and potentially explosive

containing process waters and explosive-containing waste oils. 

SWi\11.l No. 26: Burnable Waste Satellite Areas - These units consisted of open-topped 

metal dumpsters, which managed waste packaging materials possibly contaminated with 

explosive materials. 

SWi\11.l No. 27: Sanitary Sewer System - This system of underground sewer pipes 

managed non-hazardous sanitary waste and waste waters potentially contaminated with 

any of the explosive powders used on site. 

SWi\11.l No. 29: Drainage Ditch (Downgradient of Building 2049) - This unit managed 

process wastewaters containing potentially explosive material and may have managed 

waste degreaser solvents. 

SWMU No. 30: Drainage Ditch (Downgradient of Building 2036) - This unit managed 

acidic process wastewaters potentially containing explosive material and waste degreaser 

solvents. 

SWi\11.l No. 32: Old Dump (near water tower) - The wastes managed by this unit are 

unknown. Miscellaneous metal debris and the remains of old drums were observed 

during the second VSI. 
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SWMU No. 33: Mercury Fulminate Tanks Area - This unit formally consisted of'. 

wooden tanks which managed a protective water bath that may have contained trace 

amounts of mercury fulminate. 

SWMU No. 34: Old Waste Burning Grounds (near Shooting Pond) - This unit 

reportedly managed explosive wastes from on-site production areas. 

SWMU No. 35: Stone Fence Dump - The wastes managed by this unit include metal 

drums and debris. It could not be determined if other materials have also been managed 

at the unit. 

SWMU No. 37: Former Shell Plant Drum Storage Area - This unit managed waste 

degreaser solvents, including TCE and freon, in drums stored directly on the ground. 

SWMU No. 38: Suspected Grenade Disposal Areas - This unit consists of two separate 

areas ( designated north and south) which were suspected to contain grenade shells. 

SWMU No. 39: Former 1¼,sh Water Discharge Area (Building 2009) - This unit 

managed PETN and DDNP powders in water. 

SWMU No. 40: Pilot Line Condensate Collection Sump - This unit managed steam 

condensate that contained trace amounts of lead styphnate. 

SWMU No. 41: Detonator Production Building Condensate Collection Sump - This 

unit managed steam condensate containing small amounts of explosive powders. 

SWMU No. 42: SAC Building Steam Collection Canisters - This unit managed· steam 

condensate containing fuse powders and DDNP. 
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SWMU No. 46: Vacuum Line Condensate Collection Sump - Building 2059 - This unit 

managed steam condensate that potentially contained trace amounts of antimony sulfide, 

barium salts, boron, HMX, RDX, dibutylphthalate, diphenylamine, graphite, latex, lead 

azide, Jead dioxide, lead styphnate, nitrocellulose, nitroglycerin, PETN, potassium nitrate, 

stearic acid, tetrazene, tetryl, viton, and zirconium. 

SWMU No. 47: Building 2058 Fuse Room - This unit consisted of a wooden box which 

collected wash water with ignition and fuse powders containing lead and selenium. 

SWMU No. 48: Mercury Fulminate Area - This unit consists of a fill area for 

construction and demolition debris from various projects throughout the facility. The 

presence of mercury fulminate has been documented in .this area. 

AOC A: Kerosene Tank Leak - This AOC contains soil stained with a small amount of 

kerosene which has leaked from a storage tank. 

AOC B: Open Burning Pads Area - This AOC is an area of soil to wbicb waste 

explosive debris and kerosene has been released. 

AOC C: Open Detonation Pit - This AOC consists of a metal sided pit which managed 

detonators and blasting caps produced at the facility. 

AOC D: Detonation Test Building - This unit is used to test detonators and blasting caps 

produced at the facility. 
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I. 

AOC 

DDNP 

HMX 

ICM 

LMNR 

PETN 

QAPjP 

RCRA 

RDX 

RFA 

RFI 

sv 
SWlvIU 

TNT 

TPH 

VSI 

TABLE 2-1 

ACRONYMS USED WITHIN THIS RFI 

= Axea of Concern 

Secondary Explosive (Diawdinitrophenol) 

= Secondary Explosive (Octahydro-l,3,5,7-tetranitl'D-1,3,5,7-tetramine) 

= Interim Corrective Measures 

= Le1=1d Mononitroresorcinol 

= 
= 

= 

Secondary Explosive (Pentaerythritol tetranitrate) 

Quality Assurance Project Plan 

Resource Conservation Recovery Act 

Secondary Explosive (Hexahydro-1, 3,5-trinitro-1,3,5-triazine) 

RCRA Facility Assessment 

RCRA Facility Investigation 

Sampling Visit 

Solid Waste Management Unit 

2,4, 6-Trinitrotoluene 

Total Petroleum Hydrocarbons 

Visual Site Inspection 
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3.0 PREVIOUS INVESTIGATIONS 

Previous investigations of this facility have been under two independent programs: the 

Resource Conservation and Recovery Act .(RCRA) and the New York State Superfund 

Program. The reports generated from these investigations are summarized in Table 3-L 

Investigations under the RCRA program have consisted of the completion of a RCRA 

Facility Assessment (RF A), which included a Preliminary Review (PR) of available 

relevant documents, and a visual site inspection (VSI). The PR and VSI were completed 

by AT. Kearney Inc., under contract to the U.S. Environmental Protection Agency, and 

the results are reported in the RFAReport. The original RFA report, completed by A.T. 

Kearney in July 1993 has been revised by ECKENFELDER INC., on behalf of Hercules 

and DYNO Nobel, and at the request ofNYSDEC, to correct various factual errors. 

The RF A Report presents a detailed description of the site history and operation _and 

identifies individual Solid Waste Management Units (SWMUs) and/or Areas of Concern 

(AOCs) which potentially resulted in a release to the environment. These areas were 

identified through a review of file materials and visual inspections and are evaluated as to 

their potential to release hazardous waste or constituents to the environment. Based on 

this evaluation, the RF A Report documents those SWMUs and/or AOCs which either 

a) require no further action; b) require confirmatory sampling (i.e., a RCRA Facility 

Assessment Sampling Visit (RFA-SV); c) require a RCRA Facility Investigation to 

coHect information on a known or suspected release to the environment; or d) require that 

an interim corrective measure (ICM) be implemented on an expedited basis. 

On the basis of the RF A, 17 SWMUs and/or AOCs were targeted for the implementation 

of Interim Corrective Measures (discussed below) and 19 S\VMUs and/or AOCs were 

targeted for a RF A-SV as documented rn the Sampling Visit Report 

(ECKENFELDERINC., February 1997). Of the 19 SWMUs and/or AOCs evaluated 
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under the RFA-SV, 10 were determined to require further investigation as part of the RFI 

and are thus included in this report. The total number of SWMUs and/or AOCs to be 

investigated as part of the RFI is thus 38 (see Table 1-1). 

Additional work cmi1pleted'"cm the basis of the RF A included a site-wide groundwater 

investigation to provide a better understanding the site hydrogeology. This investigation 

was conducted in accordance with the Groundwater Investigation Work 'Plan, 

DYNO Nobel, Port Ewen, New York (ECKENFELDER INC., April 1995). The goals of 

this investigation included the following: 

• To obtain a better understanding of the site hydrogeology including 

groundwater flow direction, hydraulic conductivity, and vertical and horizontal 

gradients; 

• To estimate the horizontal extent. of groundwater impacts in the vicinity of the 

Shell Plant; 

• To recommend the location of monitoring wells associated with the Shell Plant 

based on data obtained from this investigation; 

• 

• 

To evaluate the potential for off-site migration of contaminants that may be .. 

associated with the detonation pond; and 

To determine groundwater use in the vicinity of the site, including the use and 

location of private wells, as well as the availability of public water supplies. 

The results of this investigation are reported in the Groundwater Investigation Report, 

DYNO Nobel Inc. Site, Port Ewen, New York (ECKENFELDERINC., January 1996). 

The findings of the Groundwater Investigation as they relate to the site-wide 

\\BCMAl{02\PROj£CTS\''J\0192\RF!.doc 
12/03/99 

3-2 



hydrogeology, supplemented by the additional data collected during the RFI, are 

summarized in Section 4.0. Data collected specific to the Shell Plant area are discussed 

in Section 6.0. 

3.1 POTENTIAL RECEPTORS 

As noted in subsequent sections, the soil and water quality data indicate that any 

exceedances of water or soil quality criteria are constrained within the site boundaries. 

However, in order to provide information regarding the potential impact to human 

population in the unlikely event of a release_ from .· the facility, an evaluation of 

groundwater and surface water use within a one mile radius of the site was conducted as 

part of the Groundwater Investigation. As reported in the Groundwater Investigation 

Report (ECKENFELDER INC., January , 1996), any potential receptors (i.e., those 

located downgradient of the facility) are located within the area served by the Port Ewen 

Water Supply. The area identified as not having access to the public water supply is 

located upgradient of the facility. Given that site specific data indicates that any 

exceedances of soil or groundwater quality criteria are constrained within the site 

boundaries, coupled with the hydrogeologic characteristics of the site as discussed in 

Section 4.0 and to a lesser degree the availability of public water, there is little if any 

possibility for groundwater related health concerns to neighboring residents. 

3.2 INTERIM CORRECTIVE MEASURES 

Interim corrective actions for explosives were undertaken during .. the period July 24, 

through October 7, 1996. This work was conducted to address health and safety concerns 

associated with areas of the facility which may contain explosives at reactive 

concentrations. A total of 17 SWMUs were screened by UXB International Inc. for 

primary and secondary explosives. Two locations (SWMU No. 41: Detonator 

Production Building Condensate Collection Sumps, and SWMU No. 48: Mercury 

Fulminate Area) were found to contain explosive quantities of both primary and 

secondary explosives. This material was removed until subsequent sampling indicated 
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that explosive. quantities were no longer present. Three locations (SWMU No. 1: Former 

Detonation Pond, and SWMU Nos. 38S and 38N: Suspected Grenade Disposal Areas 

North and South) were found to contain numerous caps and related debris that was 

collected in five gallon pails for disposal. These activities are documented in 

"Documentation of Interim Corrective Measures (ICM) for Explosives, DYNO Nobel 

Facility, Port Ewen, New York" (ECKENFELDER INC., January 1997). 

The objectives of the ICM for explosives were met and the screened areas were deemed 

safe forforther investigation activities as described in Sections 5 and 6. 
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TABLE 3-1 

SUMMARY OF PREVIOUS INVESTIGATIONS AND REPORTS 

Name of Investigation Investigation/Reports By 

New York State Superfund Program 

Phase I Investigation 
Phase II Investigation 

EA Science and Technology 
Gibbs and Hill Inc. 

USEP A Resource Conservation and Recovery Act 

RCRA Facility Assessment (RFA)a 

Groundwater Investigation Report 

RF! Task II Report 

Documentation of Interim 
Corrective Measures 

Sampling Visit Report 

A.T. Kearney Inc. 
ECKENFELDER INC. 

ECKENFELDER INC. 

ECKENFELDER INC. 

UXB International 
ECKENFELDER INC. 

ECKENFELDER INC. 

Final Report Date 

December 1983 
July 1990 

August 1994h 

January 1996" 

August 1996 

January 1997 

February 1997' 

a Includes a Preliminary Review (PR) and Visual Site Inspection (VS!). 
b The A.T. Kearney report was revised and finalized, at. the request of NYSDEC, by 

ECKENFELDER INC., on behalf of Hercules and DYNO Nobel. 
c Documents pending review by NYSDEC. 
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4.0 SITE HYDROGEOLOGY 

The hydrogeology of the site has been previously described in the Groundwater · 

Investigation Report, DYNO Nobel Inc. Site, Port Ewen, New York 

(ECKENFELDER INC., January 1996). The following presents a summary of these data 

with updated maps reflecting a recent round of water level data and the installation of 

three bedrock monitoring wells near the east-central portion of the facility associated with 

the Shell Plant area. For additional details such as individual hydraulic conductivity test 

results, monitoring well logs, etc., for wells completed prior to the RFI, the reader is 

referted to the Groundwater Investigation Report referenced above. 

The location of monitoring wells installed across the site are illustrated on Sheet 001. 

The data collected from these locations, as well as the shallow RFI borings which 

reached bedrock along the north western edge of the property, indicate that bedrock 

across the site ranges from an elevation of approximately 224 feet NGVD near well 

MW-1, near which there are obvious outcrops, to 80 feet NGVD near the center of the 

site at MW-12D. Moving eastward, the bedrock then rises again beneath the wetlands to 

an elevation of approximately 130 feet near MW-17S. A Structural contour map of the 

top of the bedrock surface, presented in the Groundwater Investigation Report, indicates 

that the bedrock surface forms a buried valley oriented in a northeastward direction and 

located beneath the active portions of the site. The bedrock valley is offset to the western 

side of the topographic valley represented by the wetlands. The bedrock beneath the site 

consists of the Austin Glen Formation of the Normanskill Unit and is composed of 

graywacke that grades upward to a shale_. 

The overburden beneath the site consists of silt and clay deposits underlain by a sand and 

gravel layer. The upper 15 feet of the silt and clay deposits can generally be described as 

a moist, brown, Silty CLAY, trace f Sand. This then grades to a wet gray Silty CLAY to 

CLAY, trace to no f Sand. This gray Silty CLAY layer ranges in thickness from 3.5 feet 

in MW-17S to 66.8 feet thick inMW-12D. 
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Underlying the Silty CLAY is a Sand and Gravel layer identified in 22 borings across the 

site. The Sand and Gravel layer ranges from 3.5 feet below ground surface at MW-17S 

to 66.8 feet below ground surface in MW-12D. The Sand and Gravel layer is not present 

in the northwest portion of the site near MW- I and, where its thickness could be 

determined, ranges in thickness from approximately 1.0 feet in HP-10 to greater than 

23 feet atMW-11D. 

The combined thickness of the overburden deposits ranges from 1.5 feet in MW-I to 

85.1 feet :in MW-12D, and is depicted on the isopachous map presented with the 

Groundwater Investigation Report. The thickness contours are consistent with the 

contours presented on the structural contour map discussed above and exhibit a similar 

northeast orientation. The overburden deposits are thin along the western edge of the 

facility bordering Hussey Hill, thicken in the center of the bedrock valley (i.e., the central 

portion of the site), and thin in the eastern portion of the facility in the vicinity of the 
·.,;,... ·'°"t 

wetlands. 

Groundwater flow within the deposits described above has been subdivided based upon 

the grain size of the underlying soils (i.e., Silty CLAY versus Sand and Gravel) and 

bedrock. Two groundwater contour maps (for the shallow overburden and deep 

overburden deposits) were generated using water level measurements collected on 

September 28, 1999. Potentiometric surface contours (i.e., the water table) for the 

shallow overburden deposits are depicted on Sheet 002. Sheet 003 illustrates the 

piezometric surface contours for the deep overburden deposits. The data used in the 

preparation of these maps are presented in Table 4-1. 

The potentiometric surface map of the shallow overburden (Sheet 002) indicates, in 

general, that the groundwater in these deposits flows from Hussey Hill towards the 

wetlands in the eastern portion of the site. The groundwater flow direction then turns to 

the north-northeast, mimicking the surface water flow patterns. Groundwater flow in the 

deep overburden deposits (Sheet 003) follows a similar pattern with flow towards the 

northeast and the discharge area represented by the wetlands. 
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It should be noted that the groundwater flow maps for both the shallow and deep 

overburden deposits indicate a groundwater low (i.e., discharge point) associated with the 

wetlands northeast of the active facility. This results in converging groundwater flow 

lines and precludes the migration of potential contaminants from the facility east of the 

wetlands. As discussed further in the Groundwater Investigation Report 

(ECKENFELDER INC., January 1996), private wells potentially screened within the 

sand and gravel deposits east of the wetland area are located upgradient of any potential 

plume which may migrate from the facility, and are thus not considered potential 

receptors. 

The lateral hydraulic conductivity of the shallow overburden deposits was estimated 

using the results of the slug tests. Slug tests were conducted on the thirteen wells 

screened within thes_e deposits, and ranged from 8.1 x 104 cm/sec at MW-8 to 

4.3 x 10·7 cm/sec in MW-BS. The geometric mean lateral hydraulic conductivity is 

I. 6 x 10·' cm/ sec. The values of hydraulic conductivity for the wells screened within the 

deep overburden deposits ranged from a high of 1.9 x 10-2 cm/sec in JV[W-13D, to a low 

of2.3 x 10·• cm/sec in MW-5. The geometric mean lateral hydraulic conductivity for this 

unit was thus calculated at 2.6 x 10·3 cm/sec. (Groundwater Investigation Report 

(ECKENFELDER INC., January 1996). 

A comparison of the water level data collected at the various couplet locations installed 

across the site indicates that the hydraulic gradients are downward in the vicinity of the 

active portion of the site and, generally, upward at the perimeter of the site. On the basis 

of these gradients, and the relatively low hydraulic conductivity of. the shallow 

overburden deposits, as compared with the higher hydraulic conductivity of the deep 

overburden deposits (see Groundwater Investigation Report), groundwater flow within 

the shallow overburden is anticipated to be predominately vertical, while flow in the deep 

overburden (Sand and Gravel deposits) is anticipated to be predominantly horizontal. 
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This assumption is supported by the Tangent Law for the refraction of groundwater flow 

lines between two units with different values of hydraulic conductivity (Freeze and 

Cherry, 1979). 

Vertical seepage velocities within the Silty CLAY deposits were calculated in the 

Groundwater Investigation Report at approximately 1.7 x 10·3 ft/day or approximately 

0.61 feet per year. Conversely, horizontal seepage velocities in the Sand and Gravel 

deposits are calculated at approximately 0.45 feet per day or I 63 feet per year. 

Groundwater flow within the bedrock has been evaluated based upon the data collected at 

three bedrock monitoring well locations installed during the RFI. These include 

MW-20R, MW-21R, and MW-22R. These data indicate that flow within the bedrock 

occurs within a highly fractured zone within the upper bedrock which likely, from a 

hydrogeologic standpoint, behaves as one hydrostratigraphic unit with the overlying Sand 

and Gravel deposits. The hydraulic condu_ctivity of the upper fractured bedrock was 

estimated from slug tests conducted at wells MW-20R, MW-21R, and MW-22R. These 

results indicate the fractured rock is very permeable with values ranging from 2.8 cm/sec 

to 5.3 x I 0·3 cm/sec and the plots are presented in Appendix A. 

Groundwater flow within the bedrock, as determined from these three monitoring points, 

is to the northeast as illustrated in the potentiometric surface map presented in Figure 4-1. 

The bedrock groundwater flow direction in this area is consistent with that of the sand 

and gravel unit as would be anticipated. 

Groundwater quality data. were collected during the Groundwater Investigation from 

wells located throughout the site. These data indicate that with the exception of the Shell 

Plant Area discussed further in Section 6.0, and an estimated value of 8.5J µg!L for TCE 

at MW-!3S, there were no exceedances of NYS Class GA water quality standards or 

MCLs for organic constituents ( additional details are provided in the Groundwater 

Investigation Repmt). 
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The soluble inorganic results indicated exceedances of NYS water quality standards for 

selenium at wells MW-15S and MW-15D and barium at MW-16S. The remaining 

analytes were either not detected or were below the water quality standard, where 

available. In comparison, the total metals analyses indicated an exceedance of water 

quality standards, with the exception of mercury and silver, in at least one location for all 

the analyzed metals. AB discussed in the Groundwater Investigation Report, this is 

attributed to the high turbidity of the samples, which are obtained from wells screened in 

Silty CLAY deposits. Furthermore, although it is recognized that the NYSDEC generally 

requires the analysis of total metals for comparison to water quality standards, the 

disparity between total and soluble reported values cannot be ignored and must be taken 

into consideration when evaluating the collected data. 

In summary, the water quality data collected during the Groundwater Investigation 

indicate that there are exceedances of water quality standards associated with one or two 

individual SWMUs. Specifically, those associated with the Shell Plant (SWMUs 24 and 

30) and possibly AOC C comprising the open detonation pit. The data, however, does 

not support the presence of a site-wide groundwater impact as originally suggested by 

Gibbs and Hill (1990). Water quality data collected during the RFI further support this 

conclusion and are discussed in Section 6.0 with each SWMU, as applicable. 
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TABLE 4-1 
GROUNDWATER ELEVATIONS 

September 28, 1999 

9128/99 
Well Screen Reference Depht to Groundwater 
Name Intervals Elevation Groundwater Elevation 

MW-1 R 227.4 21.74 205.66 
MW-2A s 170.7 15.70 155.00 
MW-2B D 171.7 15.28 156.42 
MW-3 s 167.2 7.79 159.41 

( .. MW-4A s 158.9 6.45 152.45 
MW-4B s 158.3 6.97 151.33 
MW-5 D 193.1 26.75 166.35 
MW-6 D 180.9 27.03 153.87 
MW-7 D 182.8 29.51 153.29 
MW-8 s 153.9 9.82 144.08 
MW-9 s 148.0 4.89 143.11 
MW-10 s 149.0 6.90 142.10 
MW-11S s 164.4 7.95 156.45 
MW-11D D 163.9 7.35 156.55 
MW-12S s 168.9 7.34 161.56 
MW-12D D 168.4 15.47 152.93 
MW-13S s 162.5 8.06 154.44 
MW-13D D 162.4 17.09 145.31 
MW-14S s 175.6 5.45 170.15 
MW-14D D 176.1 9.43 166.67 
MW-15S s 162.0 7.56 154.44 
MW-15D D 162.0 7.39 154.61 
MW-16S s 159.3 19.28 140.02 
MW-16D D 143.9 16.78 127.12 
MW-17S s 146.8 4.00 142.80 
MW-18S s 147.5 4.67 142.83 
MW-19S s 156.3 2.83 153.47 
MW-20D D 161.4 11.07 150.33 
MW-20R R 161.0 11.79 149.21 
MW-210 D 164.1 17.29 146.81 
MW-21R R 163.8 17.28 146.52 
MW022D D 151.9 9.68 142.22 
MW-22R R 151.6 9.72 141.88 
MW-23S s 165.2 4.93 160.27 
SG-1 NA 147.5 1.12 146.38 

R - Well screened in top of bedrock 
D - Well screened in sand and gravel unit 
S - Well screened in shallow water table (Silt and Clay) 
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5.0 FIELD PROCEDURES 

The field procedures used to collect the data for the RFI Investigation were consistent 

with the procedures presented in the approved work plans and are summarized below. 

5.1 SOIL SAMPLING 

Shallow soil samples, i.e., those collected at depths of less than one foot, were collected 

with a stainless steel core sampler iri accordance with the following procedures: 

A new pair of disposable latex gloves was donned prior to the collection of each sample. 

The shallow soil samples were collected by excavating to the desired depth with a pick 

and sho_vel or drilling with a stainless steel hand auger. The sample itself was then 

collected with a smaller diameter stainless steel core sampler. The hand tools and core 

sampler were decontaminated between each location and immediately prior to collection 

of the sample in accordance with the procedures presented in Appendix A, Section 7. 0 of 

the Work Plan. The collected sample was extracted from the core sampler and 

immediately placed in the appropriate pre-labeled sample container. Samples collected 

from SWMUs suspected or documented to contain volatile organic compounds were 

screened with a photoionization detector and handled in accordance with standard chain 

. of custody protocol. Excess portions of the samples were visually described for grain 

size classification in accordance with the Burmister System. 

Soil samples collected at depths greater than 1. 0 feet below ground surface were collected 

with an auger drilling rig and split-spoon sampler with the remaining aspects of the 

sampling as described above. . Split spoons were also used for the collection of 

soil/sediment samples collected in the former detonation pond (SWMU No. !) and 

surrounding wetland areas. However, the borings in these areas were advanced with a 

tripod and the cathead was manually carried to the location or mounted on a barge, as 

needed. In these instances, an open borehole was _maintained by driving casing through 

the soft sediment and· sampling ahead of the casing. The casing was then removed and 
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the hole immediately collapsed in on itself. At locations outside of the wetland areas, 

boreholes· less than.four feet in depth were backfilled with the excavated soil cuttings. 

Boreholes greater than four feet in depth were filled with cement/bentonite grout by the 

tremie method and the soil cuttings were spread around the borehole. 

Records of the sampling were maintained in a dedicated field book in which the sampling 

location and identification number, physical description of the sample, sample depth and 

interval, and other pertinent notations were made.· Each sample location was marked 

with a stake indicating the SWMU and sample number and was later surveyed by North 

Engineers and Surveyors of Kingston New Yark. Boring Logs for locations greater than 

I. 0 feet in depth are presented in Appendix B. 

5.2 TEST PITS 

Test pits were conducted for the purpose of defining the limits of waste at selected 

SWMUs. The areas of interest were investigated by excavating a shallow trench 

( 6 inches to I foot in depth and I to 2 feet wide) at the perimeter of the suspected fill 

area. The perimeter of the waste was then staked and the procedure was repeated until 

the fill area was defined. The disturbed area was then backfilled with the excavated 

material. Record keeping consisted of a brief description of the waste material ( where 

present) and surrounding soil in a dedicated field book. Each stake marking the 

perimeter of the waste was labeled with the SWMU number and a sequential test pit 

number (i.e., TP-1, TP-2, etc.) which was later surveyed by North Engineers and 

Surveyors, 

5.3 MONITORING WELL INSTALLATION 

Monitoring wells were instatled during the RFI at locations associated with SWMUs 24, 

30 and 37, SWMU 29 and SWMU 48. Bedrock wells, installed only at SWMUs 24, 30 

and 37, were constructed of 4-inch diameter black steel grouted approximately three feet 

into bedrock.- The well was then completed with an open borehole extending I 5 to 
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20 feet below the casing. Overburden wells completed at these SWMUs were installed 

with 2°inch diameter stainless steel risers and ten foot stainless steel well screens in the 

sand and gravel unit overlying bedrock. Overburden wells completed at the remaining 

locations were constructed of 2-inch diameter PVC equipped with a ten foot long screen 

_placed 10 to 25 feet below the ground surface. Split-spoon samples were collected 

continuously at each location or cluster and each well was developed to remove 

fine-grained materials from around the screened or open interval upon completion. Soil 

boring and well construction logs for these locations are presented in Appendix B. 

5.4 JN-SITU HYDRAULIC CONDUCTIVITY TESTING (SLUG TESTJNG) 

Following development, in-situ hydraulic conductivity tests (slug tests) were conducted 

at each of the newly installed we!ls. These tests consisted of rapidly lowering the water 

level in the well and measuring the change in the water level with respect to time as the 

well is allowed to recover to static conditions. The water levels were measured either 

manually or by means ofa pressure transducer using an automatic data logger, depending 

on the rate of recovery. A detailed description of the procedures followed in conducting 

and evaluating these tests are presented in Appendix A of the Work Plan. Data plots for 

those wells tested as part of the RFI Investigation are presented in Appendix A. Previous 

plots of tests conducted during the groundwater investigation are presented in the 

appendices to the Groundwater Investigation Report. 

5.5 GROUNDWATER QUALITY SAMPLJNG 

Groundwater samples collected as part of this RFI were obtained usmg low-flow 

techniques and in-line measurement of field parameters. This method was employed to 

help limit the amount of turbidity in the collected samples. 

Consistent with the previous groundwater sampling at this facility, both filtered and 

unfiltered groundwater samples were collected for metals analysis. This procedure was 

followed because previous investigations have indicated that the site monitoring we!Is 
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yield turbid samples even after development and the use of low flow sampling methods. 

Therefore, given the variability introduced into the metals analysis data by suspended 

sediment, and the desire to obtain consistent and comparable data at all locations, filtered 

samples were collected for the analysis of metals and will be used for comparison to 

groundwater standards. This approach is consistent with the recommendations presented 

in the article ''Filtration of Groundwater Samples: A Review of Industry Practice" 

(Robert A Saar, Groundwater Monitoring Review, Winter, 1997). 

Quality'assurance sampling and analytical procedures were conducted in accordance with 

the approved QAPjP. 
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6.0 RFI INVESTIGATION RESULTS 

The RFI Investigation was undertaken to define the horizontal and vertical extent of soils, 

which exceed the screening criteria for inorganic constituents as listed in the tables 

following this section. This work was completed in a series of phases, consisting of 

Phase l through IV for horizontal delineation and Phase V for vertical delineation. The 

horizoI1tal delineation work was completed in accordance with the approved Work Plan 

dated April 1997 while the vertical delineation work was completed in accordance with 

an_ approved supplemental work plan dated April 30, 1999 and revised in response to 

comments obtained from the NYSDEC in a meeting of June 2, 1999. At the completion 

of each phase, the accumulated analytical data were summarized and provided to the 

Department along with recommendations for additional sampling or no further action at 

that time, depending on the collected data. The next phase of work was then 

implemented following approval by the Department and implementing any requested 

changes. Deviations from the work plans, which were approved by the Department, 

included the elimination of selected borings at SWMUs 1 and 48 in response to health 

and safety concerns related to the potential presence of explosive devices. 

In accordance with the work plan, the soil samples collected during the investigation are 

labeled with the SWMU number, the location number within that specific SWMU and the 

depth of the sample. In this manner, the sample collected at SWMU 39, sample location 

9 and at a depth of 0 to 1 foot would be labeled 3 9-9-1. 0. Deeper samples were expanded 

upon to indicate the actual depth interval of the sample: For example, 39-9 4-6 indicates 

that the sample was collected from the 4 to 6 foot interval below ground surface. Soil 

description logs for the vertical delineation borings are presented in Appendix B. 

In addition to the soils work described above, the RFI work plan also called for the 

collection of shallow groundwater samples, and/or the installation . and sampling of 

groundwater monitoring wells. Where applicable, groundwater results associated with a 
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given SWMU are also tabulated and discussed in the following sections. Site-wide 

groundwater trends and discussion, however, are discussed briefly in Section 4.0 and in 

greater detail within the Groundwater Investigation Report. 

Each of the SWMUs and AOCs is discussed sequentially below. At each SWMU, AOC, 

or group thereof, the soils analytical data are presented in two tables. The first table 

summarizes the analytical results from the samples collected within that area. The 

second table summarizes only those locations where the concentrations of the analyzed 

constituents were above the respective screening criteria as presented on each of the 

exceedance summary tables. Inorganic data qualifiers for the soil samples are 

summarized at the back of the tables presented in this section. Additional tables 

summarizing the organic and inorganic constituents in groundwater are presented as 

applicable (i.e., if groundwater samples were collected associated with that SWMU or 

AOC). Laboratory analytical reports are provided in Appendix C, collated by SWMU 

number, soil results first, followed by groundwater results and QNQC samples. The 

discussion associated with each area is also supplemented with a figure (included at the 

back of this section) illustrating the sample locations and the approximate area within 

which the analyzed constituents exceed the screening criteria. The location of the 

SWMUs and associated sampling locations in relation to the entire site is illustrated on 

Sheet 001 provided in the map pocket to this report. The figures referenced above are 

blowups of these respective areas and provide the greater detail necessary for the 

individual discussions. 

SWMUNos. 1, 22 and 35 

The RFI Work Plan originally called for SWMU No. 1 to be investigated independently 

of SWMU Nos. 22 and 35. However, subsequent sampling indicated that impacts from 

these. three areas encroached upon one another and a recommendation was made to, and 

approved by, NYSDEC to combine the efforts associated with these three areas. 
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The soil/ sediment sampling associated with these three areas consisted of 5 8 locations, as 

illustrated in Figure 6-1, and 92 analytical samples for inorganics. The analytical results 

are summarized in Table 6-1 and those samples exceeding the established screening 

criteria are presented in Table 6-2. The data indicate that much of the wetland area 

surrounding these three SWMUs contains concentrations of metals in excess of the 

screening criteria. The analytes found most frequently above the screening criteria, and 

those recorded at the highest concentrations, include copper, lead, and selenium. The 

data further indicate that the impacts from these SWMU s are found downstream a 

distance of approximately I 000 feet from SWMU 22 (the last recorded exceedance of the 

screening criteria was at location 22-33). 

Vertical exceedances of the screening criteria are found predominantly within the vicinity 

of SWMU No. I and are noted to depths in excess of 12 feet below the ground or water 

surface (locations 1-2 and l-2B which was a re-sample of the 1 °2 location). With the 

singular exception of location 22-14, which is located between SWMU 22 and 35, 

borings completed around the perimeter of SWMU 22 and further downstream did not 

indicate the presence of constituents above the screening criteria at depths greater than 

1.0 feet. The exception at 22-14 indicated an exceedance of copper (2600 mg/kg) at a 

depth of 4-6 feet. 

The analytical results from shallow groundwater samples, collected immediately adjacent 

to the perimeter of SWMUs 22 and 35 are summarized in Tables 6-3 and 6-4. The 

volatile organic results indicate the presence of sporadic constituents at estimated 

concentrations just over the detection limits. There is no apparent consistency in either 

the detected parameters or the sampling locations, which suggest .the reported 

constituents are associated with the immediate area from which they were collected. The 

inorganic results indicate the exceedance of drinking water standards for many of the 

tested metals. These results are typically consistent with the soil/sediment results, which 

indicate elevated concentrations of copper, lead, and selenium. The data further indicate 

that the source of the elevated concentrations is primarily related to SWMU 22 as 
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opposed to 35. This is evident by the significantly reduced concentrations reported at 

locations 22-10, 22-11, and 22-13 which are all adjacent to SWMU 35 and up and/or 

cross gradient to SWMU 22. 

SWMU No. 2 and AOC A 

The soil samples associated with these two areas are illustrated in Figure 6-2 and 

consisted of 32 locations (four located around the former kerosene tank leak) and 40 

analytical samples. Analytical parameters consisted of inorganics, TPH and at those 

locations exhibiting high TPH concentrations, Base Neutral compounds. The analytical 

results are summarized in Table 6-5 and those samples exceeding the established 

screening criteria are presented in Table 6-6. The analytes detected most frequently 

above their respective screening criteria were copper, lead and selenium. AB illustrated in 

Figure 6-2, the data indicate elevated metals concentrations surrounding the former 

burning cage and kerosene tank (AOC A). Vertical delineation sampling indicates that 

elevated met.als are present to depths of 6.0 feet in this area. 

Base Neutral analyses were conducted on samples collected at locations 2-01, 2-02 and 

2-07 as these locations represented a range of elevated TPH concentrations. The detected 

base neutral compounds are summarized in Table 6-7. As indicated, a variety of 

compounds were detected at location 2-01 while only a few compounds were detected at 

estimated concentrations at locations 2-02 and 2-07. In addition, base neutral analysis of· 

samples collected at these three locations at deeper depths did not indicate the presence of 

any base neutral compounds. These data indicate that base neutral compounds _are 

present in those areas containing elevated TPH concentrations and specifically at TPH 

concentrations in excess of 10,000. These impacts, however, are limited to the.shallow 

Sl.\rface soils. 
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SWMU Nos. 3 and 5 

SWMU Nos. 3 and 5 are also former burning areas and the sample locations associated 

with these areas are illustrated in Figure 6-2. A total of 22 samples was analyzed from 17 

locations as summarized in Table 6-8. Those samples containing concentrations of 

inorganics above their respective screening criteria are summarized in Table 6-9 with the 

most frequent constituents represented by copper, cadmium, selenium, and lead. Vertical 

delineation sampling indicates that elevated metals are present to depths of 6.0 feet in this 

area. The approximate extent of the area containing inorganic constituents above the 

applicable screening criteria is illustrated in Figure 6-2. 

Base neutral analysis was also conducted on soils collected from location 3-08, which 

contained the highest TPH concentration (810) of the samples analyzed from this 

SWMU. Four base neutral compounds were detected at estimated concentrations from 

the sample collected at a depth of LO feet as summarized in Table 6-10. These results are 

consistent with the findings at SWMU No. 2 ai:td again indicate that TPH concentrations 

below 1,000 are not indicative of the presence of elevated base neutral compounds. 

SWMUNo.4 

SWMU No. 4 is also a former burning area located adjacent to SWMU No. 2 as 

illustrated in Figure 6-2. A total of 13 samples was analyzed from ten locations as 

summarized in Table 6-1 I. Those samples containing concentrations of inorganics above 

their respective screening_ criteria are summarized in Table 6-12 with the most frequent 

constituents represented by cadmium, copper, and selenium. . Vertical delineation 

sampling at this SWMU indicates that the elevated metals concentrations are limited to 

the upper one to two feet of soil. Additionally, there were no elevated · TPH 

concentrations detected within this SWMU. The approximate extent of the area 

containing inorganic constituents above the applicable screening criteria are illustrated in 

Figure 6-2, which abuts the area delineated for SWMU No . .2. 
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AOC B (SWMU Nos. 6, 7, 8) and SWMU No 32 

SWMU No. 32 is discussed along with AOC B because it is located adjacent to SWMU 

No. 6. Furthermore, the limited number of soil samples exceeding the screening criteria 
.-. ·,- - . 

around SWMU No. 32 are all adjacent to SWMU No. 6 and are represented solely by 

selenium, which is the most frequently detected compound associated with AOC B. The 

sampling locations associated with these SWMU s are illustrated in Figure 6-3. A total of 

49 samples was analyzed from 3 9 locations associated with AOC B and is summarized in 

Table 6-13. Nine samples were analyzed from SWMU No. 32 and are presented in 

Table 6-14, Tables 6-15 and 6-16 present those locations and constituents that exceed the 

screening criteria at AOC B (designated by SWMU, No. 6) and SWMU No. 32 

respectively. These data indicate that the only constituent exceeding the criteria at 

SWMU No. 32 was selenium and that selenium was also the most prevalent compound 

detected above the screening criteria at AOC B, followed by lead and barium to a much 

lesser extent. Selenium was also detected at concentrations above the screening criteria 

at depths of 8 feet at location 6-08, 6 feet at location 6-36 and 4 feet at locations 6-10 and 

6-19. As illustrated in Figure 6-3, the data indicate a rather large area around AOC B that 

contains concentrations of metals above the screening criteria. 

Three locations within AOC B (6-7, 6-9 and 6-10) also indicated elevated TPH 

concentrations and were thus also tested for base neutral compounds. These results are 

summarized in Table 6-17 and indicate that only two compounds, 2-methyl naphthalene 

and naphthalene, were detected at estimated concentrations. These data indicate that base 

neutral compounds are not of Significant concern in these areas. 

Six very shallow test pits completed in the vicinity of SWMU 32 confirmed that the 

waste in the area is scattered over the surface of shallow soils consisting of brown silt 

overlying bedrock. There was no distinct waste boundary located and rock was typically 

within 1.5 feet of the ground surface. Given the shallow depth to rock, test pit logs were 

not completed. The test pit locations are illustrated on Sheet 001. · 
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Water quality sampling at well MW-1 g_enerally confirmed the previous analytical results 

as summarized in Table 6-18. The only difference was an estimated value of l.8J ppb for 

trichloroethene in the 1997 results. This value is just over the detection limit of 1 ppb 

and is inconsistent with the previous round of sampling. The actual presence of this 

compound is thus suspect. 

SWMUNo. 9 

A total of 21 samples were analyzed from 19 locations around SWMU No. 9 as 

illustrated in Figure 6-4. The analytical results are summarized in Table 6-19. 

Table 6-20 indicates that the only parameter exceeding the screening criteria was mercury 

at five locations. Mercury was also detected above the screening criteria at a depth of 

4 feet at location 9-7. The collected data indicate the presence of elevated levels of 

mercury immediately down slope of the tank house (Building 2037), as illustrated in 

Figure 6-4. The data further suggest that the mercury is attenuated in the soils such that 

the concentrations are reduced by approximately half within 4 feet of the ground surface. 

SWMUNo. 10 

A total of 31 samples was analyzed from 25 locations around SWMU No. 10 as 

illustrated in Figure 6-5. The analytical results are summarized in Table 6-21. 

Table 6-22 indicates that with the exception of aluminum at location 10-2, the only 

parameter exceeding the s_creening criteria was mercury. As illustrated in Figure 6-5, 

however, the surficial distribution of m_ercury at concentrations above the screening 

criteria extends upward of 300 feet downgrade of the mix house (B',lilding 2048). 

Elevated concentrations of mercury were also noted at a depth of 4 feet at location 10-19. 

However, samples collected at this depth at locations 10-4 and 10-6 did not indicate 

elevated mercury concentrations at this depth even though the sample at 1.0 feet at 

location 10-6 had the highest reported concentration of mercury ( 600 mg/kg) at this 

SWMU. These data again indicate that the soils significantly attenuate the mercury 

concentrations, as would be anticipated. 
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SWMUNo. 11 

A total of 16 samples were analyzed from 14 locations around SWMU No. 11 as 

illustrated in Figure 6-6. The analytical results are summarized iu Table 6-23. 

Table 6-24 indicates that with the exception of potassium at location 11-6, the only 

parameter exceeding the screening criteria was mercury. Mercury was also detected 

between locations 11-3 and 11-4 at a concentration of37 mg/kg at a depth of2 to 4 feet, 

but was only 0.14 mg/kg in the 4- to 6-foot sample, again' indicating that the soils are 

attenuating the concentrations. Of note is that this area had the highest reported surficial 

mercury concentration, by far, at 240 mg/kg. This would suggest that the impact to soils 

at depths of2 to 4 feet is limited to a localized area around locations 11-3. and 11-4. The 

estimated extent of mercury impacted soils associated with the SWMU is illustrated in 

Figure 6-6. 

A total of 26 samples was analyzed from 23 locations around SWMU No. 13 as 

illustrated in Figure 6-7. The analytical pararneiers consisted of lead and mercury and are 

summarized in Table 6-25. Mercury was the only compound that exceeded the screening 

criteria as summarized in Table 6-26. The collected data indicates that the impacted soils 

are limited to the upper 1.0 foot of soils and are distributed downgrade of Building 3001 

consistent with the surrounding drainage patterns as indicated in Figure 6-7. 

SWMUNo.15 

A total of 8 samples was .collected and analyzed for mercury at eight locations as 

illustrated in Figure 6-8 and summarized in Table 6-27. None of the samples exceeded 

the screening criteria for mercury of 10 mg/kg with highest concentration recorded at 

1.3 mg/kg. 
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SWMUNo. 21 

A total of 30 samples was analyzed from 24 locations around SWMU No. 21 as 

illustrated in Figure 6-9. After the first phase of sampling for which the full list of metals 

was analyzed, the sampling parameters were reduced to antimony, barium, lead, and 

selenium as summarized in Table 6-28. As indicated in Table 6-29, the most frequent 

parameter detected above the screening criteria was selenium and to a much lesser extent 

lead. All of the exceedances were limited to the upper 1.0 foot of soil and the estimated 

area of soils containing concentrations of metals above the screening criteria is illustrated 

in Figure 6-9. 

SWMUNo.23 

Eight shallow soils samples were collected downgrade of SWMU 23 as illustrated in 

Figure 6-10. The samples were analyzed for the full list of metals as summarized in 

Table 6-30. Three of the locations exceeded the screening criteria for aluminum and one 

location for potassium as presented in Table 6-3 L These exceedances, however, are 

likely related to natural variation in the metals concentration of the clayey soils found 

throughout the facility and an estimated area of impacted soils has not been delineated. 

In addition to the soil sampling, 14 shallow test pits were excavated to assist m 

identifying the edge of waste. The test pits confirmed that the edge of waste was 

consistent with the break in slope as visible in the field. The encountered waste consisted 

primarily of metal in various forms (parts of drums, sheet metal, etc.). The location of 

the edge of waste was staked in the field and logs were not completed. 
' ' 

As noted in the work plan, this area was investigated previously as part of the NYSDEC 

Phase II investigation, during which three monitoring wells were installed (MW-5, 

MW-6, and MW-7). Groundwater samples collected from these wells during the 

Groundwater Investigation did not indicate the. presence of organic or inorganic (soluble 

fraction) constituents above drinking water standards. These wells were sampled again 
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as part of the RFI and the results, with the exception ofupgradient well MW-5 which, has 

been damaged and was not able to be sampled, are summarized in Tables 6-32 and 6-33 

along with the l 995 data. As indicated, there were no detected volatile organics during 

either sampling event. The unfiltered, (i.e., total) inorganic data collected in 1997 

indicates an exceedance of barium in wells MW-6 and MW-7 and an exceedance for 

chromium, copper and lead in MW-6. The soluble fraction, however, indicates an 

exceedance for barium only, with all of the constituent concentrations significantly 

reduced as compared to the unfiltered samples. This is consistent with previous 

analytical data and is again reflective of the turbidity of the samples collected from these 

fine grained deposits. 

SWMU Nos. 24 30 and 37 

The RFI work at these SWMU s consisted of the installation of three well couplets at the 

locations illustrated in Figure 6-11. These wells were installed and sampled for volatile 

organics to determine if the volatile organic compounds, most notably trichloroethene 

confirmed in the Silt and Clay deposits underlying these SWMUs, had migrated to the 

underlying sand and gravel deposits and bedrock. As illustrated in Figure 4-1 and Sheets 

002 and 003, the MW-22 cluster is downgradient of the source area whose downgradient 

extent is near wells MW-4A and MW-4B. In addition, the MW-22 cluster is also located 

between the source area and the site production well. . The analytical data collected 

during the RFI, however, and summarized in Table 6-34, indicate that there were no. 

volatile organic constituents detected in the samples. These data indicate that further 

migration of the TCE has. been attenuated by the low permeability silt and clay deposits. 

In addition, HydroPunch sampling completed during the groundwater. investigation 

indicates that the TCE has not migrated east of the railroad tracks. Given that activities 

in this area ceased around 1980, there is no longer a continuing source of. volatile 

organics. The non-detectable levels of volatile organics in the surrounding area thus 

suggest that the degradation rate of TCE is, · at a minimum, equal to the rate of 

groundwater movement _iu the silt and. clay deposits, thereby · limiting the further 

migration of TCE, 
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SWMUNo.26D 

Satellite Accumulation Area 26D is located in a congested area near Building 207 5. As 

illustrated in-Figure 6-12, 13 sample locations were investigated throughout this area. 

The.analytical results are summarized in Table 6-35 and those locations and parameters 

exceeding the screening criteria are presented in Table 6-36. These data indicate that 

selenium is the most frequently detected compound at concentrations in excess of the 

screening criteria and that these impacts are limited to the upper 1. 0-foot of soil. Much of 

this area is covered by paved walkways or landscaping gravel. The estimated area of 

impacted soils is illustrated in Figure 6-12 and is typically bounded by adjacent buildings. 

SWMUNo. 26E 

Six samples were collected and analyzed at the locations as illustrated in Figure 6-13 and 

summarized in Table 6-3 7. There were two locations at which the screening criteria for 

mercury and selenium were slightly exceeded, as presented in Table 6-38. These low 

concentrations suggest that the limited impacts are within the upper LO foot of soil in the 

estimated area illustrated in Figure 6-13. 

SWMUNo. 26F 

A total of four samples were collected and analyzed for the full list of metals at four 

locations as illustrated in Figure 6c14 and summarized in Table 6-39. None of the 

samples exceeded the established screening criteria. 

AOC C and D (SWMU No. 26G) 

SWMU No. 26G was initially investigated on its own but was subsequently consolidated 

within AOC C and D as soils ·exceeding the screening criteria for mercury and selenium 

were found throughout the area. A total of 16 samples was analy;,,ed from 16 locations· 
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associated with SWMU 26G and is summarized in Table 6-40. Twenty-four samples 

were analyzed from AOC C and D from 20 locations as presented in Table 6-41. 

Tables 6-42 and 6-43 present those locations and constituents that exceed the screening 

criteria at SWMU 26G and AOC C and D (identified as AOC C) respectively. The data 

indicate that selenium and mercury, and oceasionall y lead and copper, were the 

constituents identified at concentrations in excess of the screening criteria. The data · 

further indicate that with the exception of location 26G-16, at which selenium slightly 

exceeded the screening criteria at a depth of 4.0 feet (6.3 mg/kg vs. 5 mg/kg), the 

impacted soils are limited to the upper 1. 0 foot of soil. The approximate area of these 

impacts is illustrated in Figure 6-15. 

SWMUNo. 27 

Four samples were collected and analyzed for the foll list of metals at the locations 

illustrated in Figure 6-16. The analytical results are summarized in Tables 6-44 and 6-45 

and indicate that the only constituent exceeding the screening criteria is aluminum at 

location 27-01. This is likely due to natural variations in the aluminum content of the 

clayey soils found throughout the site and an area of impacted soils has not been defined. 

SWMUNo. 29 

A total of seven samples was collected and analyzed from seven locations as illustrated in 

Figure 6-17. The analytical results are summarized in T<1bles 6-46 and 6-47 and indicate 

that there was one exceedance for mercury at location 29-0L The estimated area 

containing elevated mercury concentrations is illustrated in Figure 6-17. 

In addition to the soil sampling, a shallow overburden groundwater monitoring well, 

MW-23S, was installed· downgradient of the suspected area. This well was sampled and 

analyzed for TCL volatile organics and metals and the analytical results are presented in 

Tables 6-48 arid 6-49 respectively. The data indicated that there were no detected 

volatile organics. Consistent with the other groundwater monitoring results from across 
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the site, there were exceedances of water quality standards associated with the total 

metals results for barium, chromium, cobalt, and selenium. However, the soluble results 

indicate exceedances only for barium and, marginally, selenium. As discussed 

previously, this difference between the soluble and total results is due to the high 

turbidity of the sample which was collected from a silt and clay water-bearing zone. 

SWMUNo. 33 

A total of 27 samples was collected and analyzed for lead, mercury, and silver from 18 

locations as illustrated in Figure 6-18. The analytical results are summarized in 

Tables 6-50 and 6-51 and indicate that there was an exceedance. of the screening criteria 

for mercury at nine locations. At location 33-13, which had the highest concentration of 

mercury within this SWMU (7 400 mg/kg), a concentration of 18 mg/kg was detected at a 

depth of 4 to 6 feet below the ground surface. This further decreased to a concentration 

of 5.3 mg/kg at a depth of 6 to 8 feet. A vertical delineation boring to be completed in 

the vicinity oflocation 33-4 hit refusal within two feet of the ground surface and was not 

completed. In addition, a boring to be completed at location 33-8 was not completed due 

to a field error. Vertical delineation within this SWMU is thus incomplete. However, the 

data collected here and at other locations across the site indicate that the clayey soils 

attenuate the metals concentrations with depth. Accordingly, the depth of mercury 

concentrations in excess of the screening criteria is not anticipated to exceed 2 to 4 feet 

throughout the remainder of the area. The estimated area of impacted soils is illustrated 

in Figure 6-18. 

SWMUNo. 34 and 38N 

A total of 15 samples was collected and analyzed for the full list of metals from 15 

locations as illustrated .in Figure 6-19. The analytical results are summarized m 

Tables 6-52 and 6-53 and indicate that the only constituent exceeding the screening 
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criteria was aluminum. Given the relatively consistent concentrations, the exceedances 

are considered to be natural variations of aluminum in the clayey soils and an area of 

impacted soils has not been identified. 

SWMUNo. 38S 

A total of 12 samples was collected and analyzed for the full list of metals from 12 

locations as illustrated in Figure 6-20. The analytical results are summarized m 

Tables 6-54 and 6-55 and indicate that the only constituent exceeding the screening 

criteria was aluminum. Given the relatively consistent concentrations, the .exceedances 

are considered to be natural variations of aluminum in the clayey soils and an area of 

impacted soils has not been identified. 

SWMUNo.39 

A total of 20 samples was analyzed from 15 locations as illustrated in Figure 6-2 L The 

analytical data are summarized in Tables 6-56 and 6-57 and indicate sporadic 

exceedances of selenium and one exceedance of cobalt. The data also indicate that these 

exceedances are limited to the upper I. 0 foot of soil. The estimated area of soils 

containing the slightly elevated levels of selenium and/or cobalt is illustrated in 

Figure 6-21. 

SWMUNo.40 

A total of 11 samples were analyzed from nine locations as illustrated in Figure 6~22. 

The analytical data are summarized in Tables 6-58 and 6-59 and indicate that there was 

one exceedance of the screening criteria for lead, 1. 0 foot below the ground surface, at 

location 40-2. Deeper samples collected at this location, however, were well below the 

screening criteria suggesting that the elevated lead concentrations are limited to an 

isolated pocket of soils as illustrated in Figure 6-22. 
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SWMUNo.41 

Three samples were collected from the area of the three former condensate collection 

sumps as illustrated in Figure 6-23. The samples were analyzed for lead and the reported 

concentrations were 62, 23, and 38 mg/kg at locations 41-1, 41-2, and 41-3 respectively. 

These concentrations are well below the screening criteria of 400 mg/kg so there are no 

exceedances at this SWMU. Of note is that the work plan had called for the collection of 

five sampks at five collection sumps. However, subsequent site visits indicated that 

· · there were only three sumps and that the text of the work plan was in error. 

SWMUNo.42 

A total of 14 samples was analyzed from nine locations as illustrated in Figure 6-24. The 

analytical data are summarized in Tables 6-60 and 6-61 and indicate that there were two 

locations at which selenium exceeded the screening criteria and one location at which 

chromium exceeded the criteria. The exceedances were limited to the upper I. 0 foot of 

soil and the estimated area of impacted soils is illustrated in Figure 6-24. Of note is that 

location 42-1 falls within the area of impacted soils associated with SWMU 26G. 

SWMUNo.46 

Three samples were collected from the former condensate collection sump locations as 

illustrated in Figure 6-25. The analytical pits are summarized in Table 6-62 and 

indicate that there were no exceedances of the sereening criteria at this SWMU." 

SWMUNo.47 

A total of 12 samples was collected for analysis from ten locations as illustrated in 

Figure 6-26. The analytical results are summarized in Tables 6-63 and 6-64 and indicate 

that selenium exceeded th<i · screening criteria at five locations. · • The selenium 

concentrations were also above the screening criteria in samples collected at 4 to 6 and 6 
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to 8 feet below the ground surface. These depths are inconsistent with data collected 

from other areas of the site, which have indicated that the elevated concentrations are 

typically attenuated within the shallow soils. The estimated area of soils containing 

concentrations above the screening criteria is illustrated in Figure 6-26. 

SWMUNo.48 

A total of 11 samples was co!Iected for analysis from 11 locations as illustrated in 

Figure 6-27. The analytical results are summarized in Tables 6-65 and 6-66 and indicate 

that the copper was the constituent that exceeded the screening criteria most frequently 

and by the greatest concentration. Vertical delineation borings at this SWMU were not 

completed due to health and safety concerns and with concurrence from the Department. 

The estimated area of soils containing concentrations above the screening criteria is 

illustrated in Figure 6-27. 
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TABLE6-l 
INORGANIC SAMPLING RESULTS 

SWMU No. l and 22 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Alum,lnum Antimony Arsenic Barium Cadmium Chromium Cobalt c.opper Lead Merou.ry Potassium Selenium Silver Zinc 

· 01-01- 4,0 6111/98 9.2 N 10 750 * 3.3 130 , 4400 8300 2.3 1400 5.1 580 
01:01-6,0 6/11198 14 N 9.5 &30 • 4.5 160 • 5400 8300 1.2 1200 4.2 750 
01--01• 8,5 611 l/98 23 N 240 , 6200 * 12000 * 1800 , 
01-01-10.0 6111198 27 N 230 • 9200 11000 1600 
01-02· 4,0 6110198 6.4 N 11 260 • 0.88 71 • 2800 1900 0.52 340 I.I 350 
01-02- 6,0 6110198 3,8 N 9.6 190 • 0.78 71 • 6700 1100 0.32 190 1.2 670 
01-02•8,0 6/11198 35 • 2200 • 1100 , 140 • 
01-02-12.0 6111198 35 • 2200 • 1100 , 140 • 

· Ol·02B- 4.0 6111198 3.2 N 10 260 • 1.2 61 • 1200 1900 1.2 340 1.4 190 
01-0?B-6.0 6111198 5.3 N 11 270 • 0.82 61 • 1700 2300 0.56 370 0.95 190 
Ol-02B- 8.0 6111198 3.3 N 72 • 3800 * 3400 • 550 • 
Ol-02B-10.0 '6111198 2 N 28 • 400 • 470 • 78 • 
01·02B·l2.0 611119_8 1.6 u 21 • 3800 * 3400 • 59 • 
01-03- 4.0. 6110/98 57 N 13 740 • l.4 250 • 14000 5&00 0.54 760 1.7 
01-03-6.0 6/10198 1.6 u 9,9 110 , 0.32 u 28 • 130 130 0.063 u 21 0.32 u 88 
01-04-4.0 6111/98 4.2 N 13 260 * 0.92 72 • 1800 1300 0.17 200 0,78 250 
01-04-6,0 6111198 1.6 u 11 83 • 0.32 u 25 • 45 28 0.063 u 1.6 0.32 u 86 
01-05-1.1 2117198 13 N 5,6 4000 1.7 JS 1300 N 8100 5.3 990 2.4 300 N N 
01-05 2-4 7126/99 3.2 u 180 l 580 21 N 0.16 1.7 u 
0l-05-3.S 517198 39000 28 N (23) 1900 1.9 u 83 N' 17 E 8600 7100 150 N 2100 1.9 u 420 
01 -05 4-6 7,126199 3.1 u 85 0.3 u 26 20 0.064 u 1.6 u 
01-05-5,0 l 0123198 2.1 u 250 0.42 u 990 N 250 3.4 45 
-01-06-1.l 2117/98 4.8 N 6.3 1300 1.6 36 4200 N 5300 24 1000 1.1 430 N 
01,06-3.5 5n/98 22000 14 N 11 2000 2.6 NE 36 N' 12 E 5600 6800 76 N 1500 1.4 490 
01•07-1.0 2117198 4 N 13 240 1.6 13 2000 N 1000 160 150 0.29 140 N 
01-072-4 7127/99 3 u 170 0.37 17 20 N 0.41 1.6 u 
01-07-3.5 5n/98 23000 2.4 u 6,8 360 0.59 NE 26 N' 12 E 970 550 26 N l 100 0.48 u 170 
01-07 4-6 , 7127199 3.1 u 99 0.3 u 31 El' 27 N 0.86 1.6 
01-08-1.0 2117/98 0.36 u 3.9 190 0.44 29 

10

33 N 24 0.74 3.5 0.071 u 90 N 
01,09-L0 2117198 1.1 N 5,9 200 0.47 23 500 N 250 3,6 46 0.092 130 N 
01-09-3.5 5/7198 1,8000 l.7 u 4.5 94 0.35 u 21 N' 15 E 28 24 0.58 N 1900 0.35 u 80 
01·10-l.0 2117198 0.56 N 8.3 77 0.31 21 38 N 40 0.22 4.2 0.068 U 89 N 
01-11-1.0 2117/98 0,35 N 10 64 0.36 . 23 38 N 41 0.16 ' 2.4 0.071 u 91 N 
01-12-1.0 2117198 0.32 u 6.3 80 0,44 1B 29 N 34 0.41 0.89 0.065 U 110 N 
01-13,1.0 2/17198 · 0.3 u 13 130 0.6 27 JOO N 52 0.12 u 2.3 0.068 93 N 
01-14-1.0 517198 13000 20 N 13 u 700 2.1 NE 65 N' 6.1 E 1800 5400 2.5 N 2000 u 2.5 1300 
01-15-L0 517198 18000 14 N 11 u 360 2.1 NE 69 N' 9.7 E 1000 5400 1.6 N 1600 1.6 320 
01-1,o-l.0 517198 170,00_ 8.9 __ N ~8,8 u _ JOO __ l.~ ___ NE 76 N' 8.7 E 930 3900 2.1 N 1800 2 300 
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TABLE6-1 
INORGANIC SAMPLING R,ESUL TS 

SWMU No. 1 and 22 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

01-17-1.0 sn/98· !1000 4.8 u 6.1 u 120 1 u 16 N' 7.4 E 420 310 9.1 N 1000 1 u 130 
01-18-1.0 5/7198 6700 1.4 u 9.8 65 0.28 u 12 N' 6.3 E 36 67 0.12 N 1000 0.28 u 62 
01-19-1.0 10/23/98 2.1 u 220 0.42 u 30 N 19 0.39 2.1 u 
01-20-1.0 10/23/98 1.8 u 210 0.36 u 17 N 24 0.093 1.8 u 
01-21-1.0 10/23/98 2 u 79 0.4 u 26 N 29 1.2 2 u 
01-22·1.0 10/23/98 2.6 u 130 . 0.81 310 N 180 0.57 28 
01-23-1.0 10/23/98 2.2 u 410 0.45 u 34 N 30 10 2.2 u 

22-01-1.0 9/8/97 28000 0.73 N 19 • 370 N' 4.4 29 18 21000 440 • 58 2400 E• 18 0.48 • 4000 
22-02-1.0 9/8/97 12000 0.47 u 5.5 ' 210 N' l.4 16 8.3 2400 72 • 89 1200 E' 8.1 0.12 • 630 
22-03-1.0 9/8/97 21000 0.31 u 10 • 59 N' 1.6 20 22 5000 28 • 5.2 960 E' 0.63 U 0.063 U 530 
22,04-1.0 9/8/97 36000 0.86 u ~ • 250 N' 3.6 46 16 33000 590 ' ·24if' 2300 E• 31 0.5 • 960 
22-05-1.0 918/97 11000 0.33 u • 66 N' 0.52 14 7.7 36 · 46 • 'til."j 560 E' 4.8 0.067 • 69 
22'06-1.0 9/8/97 4100 1.1 N 9.7 • 190 N' 27 7.8 2.8 1400 290 • 2.6 490 E' 37 0.6 • 910 
22-07-1.0 918/97 16000 8.4 N 8:8 • 1500 N* 8.7 75 9.3 4800 2000 • 1.1 780 E' 280 3.2 • 500 
22-08-1.0 9/8/97 22000 11 N 29 • 370 N' 38 80 5 100000 4000 • 0.077 u 4600 E' 64 65 • 780 
22-09-1.0 9/8/97 11000 0.3 u 9.4 97 N 0.28 21 5.S E 590 27 E 0.076 940 0.93 E* 0.06 u 41 E 
22-10-1.0 9/8197 23000 N' 0.69 u 8.2 270 1.1 27 N 12 E 550 490 · E J,9 2200 • 61 0.3 170 NE' 
22-11-1.0 .9/8/97 18000 N"' 0.46 u 3;1 200 0.83 21 N 9.6 E 240 8) E 0.52 1400 • 14 0.16 120 NE' 
22-12-1.0 9/8/97 15000 N' 0.32 u 5.5 110 0.27 20 N 13 E 38 16 E 0.063 u 1200 • 0.65 0.063 U 62 NE"' 
22•D-1.0 5/5/98 3.4 N 5.9 280 N 11000 "' 3500 ' 2.4 490 N' 12 
2H4-l.0 5/5198 18 N 36 98 N 8000 * 3700 ' 4.8 2200 N' 7.4 
22-14 4-6 7/23/99 4.3 u 220 0.59 2600 57 1.2 2.2 u 
22-14'10-12 7/2)/99 3.2 u 84 0.55 33 16 N 0.09 1.7 u 
22-15-1.0 5/5/98 14 N 55 37 N 3700 * 3600 • L6 530 .N* 3.2 

. 22-16-1.0 5/5198 35 N 10 31 N 2600 • 4700 • 4.6 740 N' 1.7 u 
22-18-1.0 5/5/98 2 u 6.2 42 N' 1200 • 400 ' 0.72 78 N' 0.82 
22-182-4- 7/20/99 3.1 u 420 0.37 23 16 N 0.063 u 2.2 u 
22-18 4-6 7/15/99 3.1 u 49 0.31 u 18 9.3 0.07 u 1.6 u 
22~19·1.0·_ 5/5/98 1.5 u 0.3 u 22 N 37 • 21 • 0.14 5.6 N' 0.3 u 
22-20-1.0 5/5/98 5.7 u 5.7 17 N' 18000 • 310 • 0.23 u 26 N' 1.1 u 
22-21-1.0 515198 1.6 u 0.31 u 44 N' 41 • 200 ' 0.063 u 3.1 u 0.31 u 
22-21 2-4 7/20199 3.1 u 57 0.31 u 24 JO N 0.058 u 1.6 u 
22-21 4-6 7/15/99 3 u 39 0.3 u 20 11 0.057 u 1.6 u 
22-22-1.0 l 0/23/98 4.8 u 570 2.5 5400 N 550 22 18 
22-2)·1.0 10/23/98 · 5.7 u 240 1.2 4300 N 290 10 l3 
22-24-1.0 10/23/98 5.4 u 500 2 2300 N 440 12 33 
22-25-1.0 10/23/98 3.1 u 380_ 0.63 u 3460 _ N 210 12 ---------- 12 



TABLE 6-1 
fNORGANIC SAMPLINGXESULTS 

SWMU No, 1 and 22 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminlim · Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead ·Mercllry Potassium Selenium Silver Zinc 

22-26-1.0 10/23/98 3.57 u 220 2.3 6600 N 210 35 16 
22-26 2-4 7/20/99 3.1 u 85 0.31 u 25 12 N 0.067 u t.'.6 u 
22-26 4-6 7/15/99 3.1 u 170 0.3 u 23 m; 16 N 0.063 . U 1 \6 u 
22•27-1.0 10/23/98 5.4 u 320 4.2 1oOQD N 930 67 85 
22-28-1.0 10/23/98 -·- . . -----~--=-g~ 480 6.4 4700 N 600 --''-'3:l ... 49 
22-28 2-4 7/22/99 ·3.1 U 140 0.3 u 18 18 N 0,061 ·-\!. 1.6 u 
22-28 4-6 7/22/99 __ }~--tr· 62 0.3 u . }5. _, ... --.--7-.3~----,,~---,.,,Q.0.66-u 1.6 u 
22-29-1.0 10/23/98 8.9 u 680 12 3900 N 620 5.3 120 
22-30-1.0 10/23/98 2.1 u 190 0.73 7200 N 98 1.9 5 
22·30 2-4 7/23/99 3.1 u 290 0.41 11 13 N 0.058 u 1.6 u 

· 22-30 4-6 7/23199 3.6 u 210 0.4 u 15 E~ 17 N O.D7 u 1.9 u 
22,31-1.0 4/29/99 4,7 u no 7.2 7000 400 48 43 
22-32-1.0 4/29/99 4.1 u 230 0.41 u 1000 23 U3l 2 u 
22-32 2-4 .7/23/99 3.1 u 230 0.5 11 15 N J!,QeJ ... u 1.6 u 
22-33-1.0 4/29/99 3.6 u 170 0.54 520 23 16 L7 u 
22-34-1.0 4/29199 3.8 u 230 0.38 u 170 47 0,96 t:8 u 
22-35-1:0 4/29/99 3.3 u 190 0.33 u 25 16 0.81 " 1'.6 u 



TABLE 6-2 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMU No. 1 and 22 
(all values in MG/KG) 

. SAMPLE SAMPLE 
LOCATION DATE Alumjnum Antimony Barium Cadmium Chromium Copper Lead Mercury Potassium Selenium Silver 

Screening Cone. 19265 5 1600 8 38 600 400 10 1900 5 34 

01-01-4.0 6/11/98 9.2 N 130 • 4400 8300 1400 

01-01- 6.0 6/11/98 14 .N 160 ' 5400 8300 1200 

01-01- 8.5 6/11/98 23 N 240 • 6200 • 12000 • !BOO • 
01-01-10.0 6/11/98 27 N 230 • 9200 11000 1600 

01-02-4.0 6/10/98 6.4 N 71 • 2800 1900 340 

01-02- 6,0 6/10/98 71 • 6700 1100 190 

01-02- 8.0 6/11/98 2200 • 1100 • 140 • 
01-02-12,0 6/11/98 2200 • 1100 • 140 • 
0l-02B- .4.0 6/11/98 61 • 1200 1900 340 

0l-02B- 6.0 6/11/98 5.3 N 61 • 1700 2300 370 

0l-02B- 8.0 6111/98 72 * 3800 ' 3400 • 550 • 
0l-02B-10.0 6111/98 470 • 78 • 
0l-02B-12.0 6/11/98 3800 • 3400 * 59 * 
01-03-4.0 6/10/98 57 N 250 * 14000 5800 760 

01-03- 6.0 6/10/98 21 

01-04-4.0 6/11/98 72 • 1800 1300 200 

01-05-1.1 2/17/98 13 N 4000 1300 N 8100 990 

01-05-3.5 517/98 39000 28 N 1900 83 N* 8600 7100 150 N 2100 

01-05-5.0 10/23/98 990 N 45 

01-06-1.l 2/17/98 4200 N 5300 24 1000 

01-06-3,5 5/7/98 22000 14 N 2000 5600 6800 76 N 
01-07-1.0 2/17/98 2000 N 1000 160 150 

01-07-3.5 5/7/98 23000 970 550 26 N 
01:09:1.0 2/17/98 46 

01-14-1.0 5/7/98 20 N 65 N' 1800 5400 

01-15-1.0 511/98 14 N 69 N* 1000 5400 

01-.16-1.0 5/7/98 8.9 N 76 N* 930 3900 
.. 01-22-1.0 10/23/98 28 



TABLE 6-2 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMU No. 1 and 22 

(all values in MG/KG) 

SAMPLE SAMPLE 
LO.CATION. DATE Aluminum Antimony Barium Cadmium Chromium Copper Lead Mercury Potassium Selenium Silver 

22-01-1.0 9/S/97 28000 21000 440 • 58 2400 E* 18 

22-02-1.0 9/8/97 2400 89 8.1 

22-03-1.0 9/8/97 21000 5000 

22~04-LO 9/8/97 36000 46 33000 590 • 240 2300 E' 31 

22-05-1.0 9/8/97 14 

22-06-1.0 9/8/97 27 1400 37 

22-07-1.0 9/8/97 . 8.4 N 8.7 75 4800 2000 • 280 

22-08-1.0 9/8/97 22000 11 ·N 38 80 100000 4000 • 4600 E* 64 65 • 
22-10-LO 9/8/97 23000 N' 490 E 2200 • 61 

22-11-1.0 9/8/97 14 

22-13-1.0 5/5/98 280 N l 1000 • 3500 • 490 N* 
22-14-1.0 5/5/98 18 N 36 98 N 8000 • 3700 • 2200 N* 
22-14 4-6 7/23/99 2600 

22-15-1.0 5/5/98 14 N 55 3700 ' 3600 • 530 N* 

22-16-1.0 5/5/98 35 N 10 2600 ' 4700 • 740 N' 
22-18-1.0 5/5/98 42 N' 1200 • 78 N* 

22-19-1.0 5/5/98 5.6 N' 

22-20-1.0 5/5/98 18000 • 26 N' 

22-21-1.D 5/5/98 44 N* 

. 22-22-1.0 10/23/98 5400 N 550 22 18 

22-23-1.0 10/23/98 4300 N 13 

. 22-24-1.0 10/23/98 2300 N 440 12 33 

22-25-1.0 I 0/23/98 3460 N 12 12 

22-26-1.0 · 10123/98 6600 N 35 16 

22-27-1.0 10/23198 16000 N 930 67 85 

22-28: 1.0 I 0/23/98 4700 N 600 49 

22-29-1.0 10/23/98 12 3900 N 620 120 

22-30-1.0 l 0/23/98 7200 N 

2.2-31-1.0 · 4/29/99 7000 48 43 

22-32-1.0 4/29/99 1000 

22-33-1.0 4/29/99 16 



TABLE 6-3 
SHALLOW GROUNDWATER 

INORGANIC ANALYTICAL RESULTS 
SWMUNO.22 

.. SAMPLE NAME GW-22-01 GW-22-02 GW-22-03 GW-22-04 GW-22-05 GW-22-06 GW-22-07 GW-22-10 GW-22-11 GW-22-12 

SAMPI,E DA TE 10/13197 10/13197 10113/97 10/13197 10113/97 10113/97 10/13/97 10/13/97 10/13/97 10/13/97 

Aluminum (Total) 120000 50000 41000 2200 8500 49000 55000 920 160 98 

Antimony (Total) 5.1 5 u 5 u 5 u 22 31 99 5 u 5 u 5 u 
Arsenic (Total) 10 130 52 44 7 u 7.5 28 44 7 u 7 u 7 u 
Barium (Total) 20 .2400 950 450 74 280 680 910 130 54 53 

Cadmium (Total) 5 18 6.3 5 7.1 13 12 3 1 u 1 u 1 u 
Chromium (Total) 10 150 64 42 5 u 19 55 120 5 u 5 u 5 u 
Cobalt (Total) 50 130 86 63 2.7 7.9 22 8.3 1.8 l u l u 
Copper (Total) 20 70000 12000 9800 2700 1100 8200 4200 46 9 4 u 
Lead (Total) 5 1400 510 340 120 1200 6400 5000 78 20 5 u 
Mercury (To4l) 0.5 9.1 8.4 5.9 2.8 0.99 9.6 8.1 0.2 u 0.2 u 0.2 u 
Potassium (Total) 13 7.9 4.2 13 3 4.2 2.8 1 u 1.3 1.6 
Selenium (Total) 5 86 20 18 36 220 560 1000 23 5 u 5 u 
Silver (Total) IO 1.3 1 u I u 1 u 1 u 1 1 u I u I u 1 u 
Zinc (Total) 15000 5500 3200 370 970 1600 400 44 20 u 20 u 



' 
TABLE 6-4 

SHALLOW GROUNPW ATER 
TCL VOLATILE AN AL YTICAL RESULTS 

SWMUNO.22 

· SAMPLE NAME GW-22-01 GW-22-02 GW-22-03 GW-22-04 GW-22-05 GW-22-06 GW-22-07 GW-22-10 GW-22-1 l GW-22-12 
SAMPLE PATE 10/13/97 l 0/13/97 l 0/13/97 l 0113/97 l 0113/97 10/13/97 10/13/97 10/13/97 10/13/97 10/13/97 

l ,1,1 -Trichloroethane I u I u 1 u I u 1 u 1 u I u l u I 1 u 
1, l ,2j2-Tetrachloro ethane l u l u 1 u 1 u l u 1 u 1 u I u 1 u 1 u 
1,1,2-Tr:ichloroethane 1 u 1 u l u l u 1 u I u 1 u 1 u I u l u 
1, 1-D ichloroethane 1 u l u 1 u 5. 1 J I u I u 1 u 1 u l u 1 u 
1, 1-Dichloroethene 1 u I u I u l u l u l u l u I u l u I u 
1,2-Dichloroethane I u l u I u I u I u I u 1 u l u I u I u 
l ,2 .. Dfoh }oroethene(total) l u l u l u 9.1 J 1.4 J 1 u I u I u l u l u 
1,2-Dichloropropane l u l u l u l u l u I u I u 1 u l u I u 
2-Butanone 10 u 10 u 10 u IO u 10 u IO u 10 u 10 u IO u 10 u 
2-Hexanone 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 
4-Methy1~2-pentanone 2 u 2 u 2 u. 2 u 2 u 2 u 2 u 2 u 2 u 2 u 
Acetone 5 u 5 u 16 J 5 u 5 u 5 u 5 u 5 u 5 u 5 u 
Benzene l u I u l u l u I u I u 1 u 1 u l u I u 
BromodiChlorornethane 1 u l u I u 1 u 1 u 1 u I u I u I u I u 
Bromoform I u I u 1 u 1 u 1 u 1 u 1 u I u 1 u 1 u 
'Bromomethane 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 
Car.ban ~isulfide I u I u 1 u l u l u 1 u 1 u 1 u l u 1 u 
Carbon tetrachloride . l u I u I u I u l u I u l u I u I u I u 
Chlorobenzene I u 1 u I u 1 u 1 u I u l u l u l u 1 u 
Chloroethane 2 u 2 u 17 J 2 u 2 u 2 u 2 u 2 u 2 u 2 u 
Chloroform I u l u l u I u l u 1 u I u 1 u 1 u I u 
~hlorometh~Oe 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 2 u 
cis- l_,3-Dich loropropene l u l u l u l u I u 1 u l u 1 u l u l u 
Dibrbmoch]Oromethane 1 u 1 u l u l u ·1 u 1 u l u 1 u 1 u l u 
Ethylbenzene l u 1 u l u l u l u l u 1 u l u 1 u l u 
Methylene chloride l u 1 u l u l u 1 u l u 1 u I u l u I u 
Styrene l u I u l u I u 1 u 1 u I u I u I u 1 u 
Tetrachloroethene 1 u 1 u 1 u l u l u I u 1 u l u 1 u I u 
Toluene l u l u l u I .u l u I u 1 u l u l u I u 
tra~s-1 ,3-Dichloropropene I u I u 1 u I u l u 1 u 1 u 1 u 1 u 1 u 
Trichloroethene 1 u I u l u 1.1 J 1 u 1 u 1 u I u 1 u 1 u 
Vinyl chl_oride 2 u 2 u 2 u 2.4 J 2 u 2 u 2 u 2 u 2 u 2 u 
Xylene(total) 1 u I u 1 u 1 u l u I u I u 1 u 1 u 2.2 J 



TAB:i;,.E 6-5 
INORGANIC SAMPLING RE SUL TS 

SWMU No, 2 and AOC A 

{all values in MG/KG) 

SAMPLE SAMPLE 

LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead . Mli.lrcury Potassium Selenium Silver TPH Zinc 

02-01-1.0 9/5/97 4800 E' 0,54 N 8 .3 • 59 0,5 8 NE 7.1 E 5 E 120 • 2600 E* O.O-S2 u 11-00 2.7 B' 0.28 10000 42 E 
02-01-1.0 4/29/98 1.3 u 0,85 ll 110 4800 • 0.65 6 

.02-01 4-6 7/13/99 2.8 u 2.5 20 270 !10 !4 N 
02-0l 10'-12 7/13/99 2.8 u 0,29 14 25 ll 1.4 u 
02-02.1,0 9/5/97 76(}0 E• LS N 17 . 200 $.8 NE 48 E 6.4 E 440 . 460 E' 1.5. 1100 2, E' 0.89 1 I oo 220 E 
02.02.-1.0· 4/29/98 l.4 u t.3 !7 64 60 • 0.8 ! ,., u 
02-03-1.0 9/5/97 12000 E 0.3 l N 7.2 92 7.8 18 12 170 N 29 0.24 1500 J.l 0,24 " U 140 
02-04-1.0 9/5/97 15000 E 0.29 u '·' 110 ,., 10 1Z 280 N " 0.19 1400 3.9 0,058 U 78 U 84 
02-05-1.0 9/5/97 13000 E 0.28 u .tl '° 0.31 18 10 35 N 24 0.072 1500 0.28 u 0.056 U 75 U 83 
02-06-1,0 9/5/97 12000 E 0.62 N 9.1 150 1.9 20 3.9 1200 N 2!0 0.5 l 2000 !2 0.36 190 270 
02-07 4-6· 7/14/99 3 u 6.5 15 10000 110'0 160 N 
02-01.1.0 9/5/97 14000 E 6.1 N 10 320 6,6 18 ll 54000 N 1900 1.6 1200 190 1.2 580 1400 
02•07-1,0 4/29/98 4.3 N 8.1 . 18 70000 2300 • 1.9 340 
O'z-os .. 1.0 9/5/97 16000 .. 0.3-1 u 4.6 • 140 0.34 NE 14 E 9 E 370 . 

" E' 0.063 u 670 10 E* 0.063 U 84 U 70 E 
02-09• l ,0 9/5197 17000 E' 0,42 N 9.6 • 110 3.5 NE 24 E 16 E '30 . !20 E• Lt 2200 ,., E' 0,76 70 U 120 E 
02-10-1.0 9/5/97 l 1000 E• 0.46 N 7.3 • !00 3 NE ts E 8.3 E 16000 • 270 E' 0.42 1200 25 E' 0.7 po 400 E 
02-11-LO 9/5/9 7 8800 E' L8 N 7.6 • 1'0 2.8 NE 14 E 8.4 E 9100 • 620 E' Lt 1000 35 E' 0.7 .71 U 220 E 
02-12-1.0 9/5/97 23000 E' 0.3[ u 6,3 • 120 0,31 NE 24 E 15 E 740 • 27 E' 0.005 1300 4.2 E* 0.06J U 83 U 98 E 
02-13-t.O 4/~9/98 1.4 u 4.J . !4 200 76 • 0,16 3.4 
02·14-LO 4129198 1.5 u 3.5 • 15 27000 560 • 2.S 43 
02-15•!.0 4/29/98. 1.6 u OA4 • 20 l!O ,0 • 0.068 4.4 
0~·16-I.O 4n919s LS u 1.8 28 310 44 • 0.062 4.2 
02-17-LO 4/29/98 1.5 u 0.3 u 24 N 260 20 0.3 3 u 
02-!8-LO 4/29/98 1.6 u 0,33 u 20 N 770 30 ·0.12 3.3 u 
02-182-4 7/13/99 3.1 . u 0.3 I u 26 250 23 1,6 u 
02-18 4-6 7/13/99 3.l u 0.31 u 28 33 21 1.6 u 
02-'19-J.O 4/29/98 1.6 u 0.46 N 28 N 65 68 0,25 3. t u 
02.:2.0-1.0 · l 0/20/98 1.6 u 0,3-1 u 23 N' 2200 68 1.7 
02·21-1.0 10/20/98 1.4 u 0.53 17 N• 230 790 LS 
02-22-1.0 4/28/99 3 u 0,3 u 28 48 27 1.4 u 
02-23-t.O 4/28/99 3 u 0.3 u 24 t 10 23 LS u 
02-24-1.0 4/28/99 3,4 0,3 I u 28 360 200 3.4 
02-25-1.0 4/28/99 3.3 u 0.33 u 21 BS 32 1.6 u 
02-26-LO 4/28/99 3.J u 0.3 ! u 2! 37 20 LS u 
02-27-l.0 4/28/99 3' u !2 26 900 73 2.4 
02-28-1.0; 4/28/99 2.9 u 0.29 u 26 ., 29 1.4 u 

AOC-A-Ol-1.0 9/5/97 l 8000 0.4 u 3.9 !JO 3.2 14 8.8 E 24 15 E 0.12 540 0,81 u o.08 I u 69 E 
, A OC-A-02-1,0 9/5-/97 85 u 
AOC-A-QJ .. 1.0 9/5/97 81 u 
AOC-A-04~1.0 9/9/97 18000 



TABLE 6-6 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo. 2 andAOCA 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Cadmium Chromium Copper Lead Potassium Selenium TPH 

Screening Cone. 19265 5 8 38 600 400 1900 5 100 

02-01 4-6 7113/99 14 N 
02,0.1-1.0 9/5/97 2600 E* 10000 
02-01-1.0 4/29/98 4800 • 6 
02-02-1.0 9/5/97 48 E 460 E• 24 E* 1100 
02-04-1.0 9/5/97 9.8 
02-06-1.0 9/5/97 1200 N 2000 12 190 
02-07-1.0 9/5/97 6.1 N 54000 N 1900 190 580 
02-07-L0 4/29/98 8.1 • 70000 2300 • 340 
02-07 4-6 7/14/99 16000 1100 160 N 
02-08-1.0 9/5/97 10 E* 
02-09-L0 9/5/97 2200 8.8 E* 
02-10-1.0 ·i· 9/5/97 16000 • 25 E* 170 
02.11.1.0 915197 9100 • 620 E* 35 E* 
02-12-1.0 9/5/97 23000 E* 740 • 
02:14-1.0 4/29/98 27000 560 • 43 
02-18-1.0 4/29198 770 
02-20-1.0 10/20198 2200 
02-21-1.0 10/20/98 790 
02-27-1.0 4/28/99 12 900 

AOC-A-04-1.0 9/9/97 18000 



SAMP_JD SAMP_D_A 2-Methyl Acena-
naphthalene phthene 

02-01-I.0 10/20/98 87 J 130 J 
· 02-02-1.0 10/20198 200 J 

02-07-1.0 10/20/98 120 J 

',,i' 

TABLE 6-7 
DETECTED BASE NEUTRAL COMPOUNDS 

SWMUNO.2 

Anthra- Benzo(a) Benzo(a) Benzo(b) 
cene anthracene pyrene fluoranthene 

480 J 1500 1600 2200 
85 
84 

Benzo(g,h,i) Benzo(k) bis(2-Ch!oroethyl) 
perylene fluoranthene ether 

710 J 1000 810 
J 
J 



SAMP _ID . SAMP _DA Bis(2-etbylhexyl) 
phtbalate 

0:2-01-1.0 10/20/98 350 J 
02-02-1.0 10/20/98 
02-07-1.0 10/20/98 

TABLE 6-7 
DETECTED BASE NEUTRAL COMPOUNDS 

SWMUNO.2 

Carbazole Cluysene Dibenz(a,h) Fluor- Fluorene 
anthracene antbene 

440 J 1900 300 J 2700 160 
99 J 130 J 
JOO J 

Indeno( 1,2,3-cd) Naph- Phen-
pyrene tbalene antbrene 

J 880 120 J 1900 
150 J 
100 J 



TABLE 6-7 
DETECTED BASE NEUTRAL COMPOUNDS 

SWMlJNO.2 

SAMP_ID SAMP_DA Pyrene 

02-01-1.0 
02-02-1.0 
02-07-1.0 

10/20/98 2100 
I 0/20198 94 J 
10/20/98 100 J 



i 

TABLE 6-8 
rNORGANJC SAMPLING RESULTS 

SWMU No, 3 & 5 
(~Jl values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Cop-per Lo,d Mercury Potassium Selenium Silver TPH Zinc 

03-01-1.0 9/4/97 13000 0.54 N 7.8 N' 110 4.9 18 13 380 N 24 E 0.2 N• 1200 1 E 0.054 u 73 u " Ni! 
03-02-\.0 9/4/97 9400 L2 ·N 49 N' 310 860 29 6 78000 N 380 B 2.l N' 840 2J E LS " u 260 NE 
03-02 2-4 7/14/99 10 2.2 ·190 25 1.4 u 
03-02 4-6 7{14/99 6,1 9,5 1'0 20 1.5 u 
03-03-1.0 9/4/97 20000 0.58 N 7.8 N' 96 2.4 21 9.3 1000 N 41 E 0,36 N' 1400 1.4 B 0.059 u 79 u 95 NE 
03-04-1.D 9/.4/97 I 8000 0.34 N 4.2 N' 120 1.9 14 7.7 80 N 17 E -0.44 N' 630 1.1 E 0.065 u 87 u " NE 
03--05-1.0 9/4/97 · 14000 L2 N 12 N' 160 730 21 14 :rnooo N 290 E 5.9 N' 1600 16 • 0.56 140 ISO NE 
03-06-LO _9/4/97 18000 0.47 N II N' 130· 2.1 21 14 "' N 22 E 0.13 N' 1600 I E 0.063 u " u 84 NE 
03-07-LO 9/4/97 19000 0.36 N 4.3 \tN* I 10 b.38 15 ,., 24 N II E 0,18 N' 620 0.74 E 0,065 u 87 u 64 NE 
03-DB-1.0 9/4197 11000 3.3 N 54 . N' 220 690 15 7.6 100000 N 680 E 5.9 N' 960 38 " 8.7 810 "° NE 
03-0s.t.O 5/4(98 3.4 7.2 160 • 20 • 3.1 u 
03-08 4-6 7il4/99 2.1 43 3300 5200 500 N 
03-0S 8-10 . 7/14/99 15 E 0.43 190 30 N 4,9 N 
03-09-LO, 9/4/97 1:3000 0.3 u 10 N' 64 4.2 17 11 210 N 16 E 0.092 N' 1000 0.3 u 0.06 u 80 u 78 NE 
03•10•1.0 5/4/98 13 710 48000 • 23.00 • 380 
03-ll•L0 5/4/98 14 6.9 290 • 79 • 4,5 
OJ-12-1.0 S/4198 7,5 LS 52 • 14 • 3.1 u 
03-13-J.O 10/20/98 4.9 2,9 1100 15 1.5 u 
03-14-1.0 4/28/99 4.6 1.6 37 N 16 E 1.8 u 
·03-15-LO 4126/99 4.1 16 95 II 1.4 u 
03-Hi-l.O 4/28/99 5,9 0.29 u 18 II 1.4 u 
0J-1.7-L0 . 4/28/99 7,1 2.2 29 I) 1.3 u 



TABLE6-9 
INORGANIC PARAMETERS EXCEEDING SCREENING CRJTERIA 

SWMUNo. 3 &5 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Arsenic Cadmium Copper Lead Selenium TPH 
Screening Cone. 19265 29 8 600 400 5 100 

03-02-1.0 9/4/97 49 N* 860 78000 N 23 E 
03-02 4-6 7/14199 9.5 
03-03-1.0 9/4/97 20000 1000 N 
03-05-1.0 9/4/97 730 3.0000 N 16 E 140 
03.-08-1.0 9/4/97 54 N* 690 100000 N 680 E 38 E 810 
03-08 4-6 7/14/99 43 3300 5200 500 N 
03-10-1.0 5/4/98 710 48000 * 2300 • 380 • 
03-13-1.0 10/20/98 1100 
03-15-1.0 4/28/99 16 

... ~- ·'·" 



SAMP_ID SAMP_DATE 

03-08-1.0 10/20/98 

TABLE 6-10 
DETECTED BASE NEUTRAL COMPOUNDS 

SWMUNO. 3 and5 

2-Methylnaphthalene Chrysene 

260 J 91 J 

Naphthalene Phenanthrene 

170 J 160 J 



TABLE 6-11 
INORGANIC SAMPLING RESULTS 

SWMUN0.4 
(all vlaues in MG/KG} 

SAMPLE SAi\1PLE 
LOCATION DATE Alllminum Antimony Arsenic Barillm Cadmiurn Chromium Cobalt Copper Lead Mere1.1ry Potassium Selenium Sliver TPH Zinc 

04-01-1.0 9/5/97 15000 E' 0.28 u 9.1 . Bl ,., NE 15 E 10 E 160 . 14 E" 0,094 1000 0,34 E• 0,057 U 76 u 62 E 
'04-0').-1.0 9/5/97 12000 E' 0.33 N 7.4 • 4' 2.9 NE 16 E 8.5 E 94 • 14 E' 0,19 1200 0.57 P' D.055 U 74 u 59 E 
04-03-1.0 9/5/97 \7000 E.• 0.45 N 8.7 • '4 2.6 NE 20 E 14 E 92 ' 19 E' 0.057 u J600· 3.3 £'I' 0,057 U " 71 E 
04-04-1.0 9/5/97 22000 E• 0,52 N 12 • 130 0.37 NE 26 E 17 E 39 . 32 E' 0,11 1400 o.n E"" 0.063 U 84 u 80 E 
04-65-1.0 9/5/97 1400 E' 0.54 .N n • 220 4 NE 19 E 9.8 E 1600 • 170 E• 1.4 1200 14 E• 0.38 74 u 110 E 
04-0S 2-4 7/12/99 8A E 0,27 u 24 IA u 
04-06-LO 91519.7 1"8000 E' 0.26 u ll • 130 8.5 NE 23 E 16 E 1100 • 70 B' 0,25 2000 12 E' 0.2 70 u 88 E 
,04-07-1.0 4/30/98 JO N 340 7.3 

· 04-08-l .O 4/30/98 9.8 16 N 810 6.2 
04-08 2-4 7/13/99 ,., 6,1 470 4.2 
04-0& 4-6 7/13/99 12 0,66 38 1.6 u 
04-09-1.0 10/20/98 9.4 '·' 480 1.3 
04-10-I.O 10/20/98 20 4.6 200 2.S 



TABLE 6-12 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.4 

SAMPLE SAMPLE 
LOCATION DATE Aluminum 
Screening Cone. 19265 

04-04-1.0 9/5/97 22000 
04-05-1.0 9/5/97 
04-06-1.0 9/5/97 
04-07-LO 4/30/98 
04-08-1.0 4/30/98 
04-09-1.0 10/20/98 

E* 

(all values in MG/KG) 

Arsenic 
29 

32 * 

Cadmium 
8 

8.5 
12 
16 
8,8 

NE 
N 
N 

Copper 
600 

1600 
1100 

810 

* 
• 

Potassiµm 
1900 

2000 

Selenium 
5 

14 
12 

7.3 
6.2 

E* 
E* 



.-.] 

TABLE 6-J3. 

INORGANIC SAMPLJNG RESULTS 
AOCB (SWMU's 6,7 & 8) 

(al! value~ In MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony A1aenic Bariurn Carlrnfom Chromium Cobait Copµer Lead Mercury Potassium s~!enium Silver TFH Zinc 

06-01-'l.O 9/4/97 12000 E 0.28 u ,., 
" O.il 13 9.9 26 N Ii 0.057 u 1200 0.28 u 0,JJ u 16 u 68 

06-0:Z..l.O 9/4/97 12000 0-54 N '·' N' ''° 0,88 18 12 40 N 260 E 0,38 N' 810 88 E 1.2 u 18 u " NE 
06-03-1.0 9i4/')7 14000 0.48 N 6.1 N' 250 0.84 14 JO " N 110 E 2.8 N' "' 26 E 0.066 U " u 76 NE 
06--04-J.O 9/4/97 22000 oms N 8.5 N' 140 0,27 IS 22 '° N JOO B IS N' !200 46 E 0,13 u 86 u 88 NE 
06-05-l.0 914197 !5000 0.39 N 4.1 N' 110 0.063 U U 12 1.5 12 N 12 B 0.1 N• 410 7,1 E M63 U " u " NE 
06-06-LO 9/4197 160llll 0.6 N II N• 360 0.6 21 IS " N 140 B 0.16 N' !400 " E 0.092 16 u !JO NE 
06-07-1.(i 9/4197 11000 0 . .55 N ll N• .3900 0.2 2l 22 45 N 250 E 0.07 N' 2300 120 B 0.056 U 680 S8 NE 

"06-07,1.0 S/\/98 1.4 u :;rrno N " N 1700 O.o94 N• 640 
06-08-1.0 9(4197 19000 0.72 N 1 N' 210 0.062 18 14 21 N " E 0.0$6 N' IIOII 16 E 0.12 u " u !40 NE 
06.08 4-6 7/l 5199 ) u " 13 N " N o.os, u 34 
06-08 6-8 7/15/99 29 u " 13 N " N 0.081 11 N 
06..09-1.0 9.NJ91 11000 37 N ,., N' 4400 0.94 34 II 200 N 7100 E 0.St N' 1000 3000 B 0.49 ,10 69 NB 
06.-09-1.0 5/1198 85 N 2900 N IS N 14000 0.37 N 1900 
06-JO-LO 9/4/97 11000 ' N 9.8 N• !'7000 0.99 " 8,) " N 14000 E 0,16 N' 900 7900 E 0.91 i,.oo 91 NE 
06-10-1.0 Sl!/98 LS u 330 N IS N 21 OJlSS u 6.9 
06-JO 2-4 7114/99 ,., u 110 31 N 440 N 0.33 260 N 
06-11-1.0 9/4/97 16000 0.38 N 12 N• 140 0.1 20 11 " N " E 0.6 N' Z200 19 E o.os.5 u 14 u " NE 
06•12-LO 913/91 13000 0:34 u 6.1 !SOO I " 1., E 40 820 E 0.48 640 '60 E• 310 B 
06-13-1.0 511/98 1.6 u a, N 16 N 15 0.06S u 32 u 

.06-14-LO 5/1/98 1.5 u JOO N " N 2) I.) ' u 
06-lS-l.O Sfl/98 I.S u 200 N 15 N 110 0,31 45 
06-J6:J.O 511/98 J.6 u 120 N 17 N )I 0.2 5,1 
06-17-J.O 511198 ,., u 220 N 15 N ,20 1.2 50 
06-18-1.0 .94198 J.6 u 460 14 N' 270 . 0.98 " 06-19-1.0 5/4/98 ,., u 620 12 N' 7SO . 1.4 140 
06-19 2-4 7115/99 II N 1200 14 N sooo N 1.1 1700 
0.6-20-1.0 5/4/98 2.i N 6,0 14 N' 4600 . 1.8 1000 
06-21-1.0 5/4/98 3.6 N 1600 14 N' 4100 . 2.2 950 
06-22-1.0 .5/4/98 1.5 u 110 II N' IS • 0.072 ).J 
06-23,LO 5/4/98 ,., N 1000 18 N' 63-00 . 009 3600 
06-24-1.0 5/4/98 ,., u 130 18 N' 29 0,065 2J 
06-25-l.O ~/4/9S 1.4 u ''° " N' 240 . o.oss 110 
06-26-!.0 )0/20/98 1.4 u 90 2J N' JI 0.!8 2,9 

· 06-21-!.0 10/20/98 ,., u 120 IS N' " 0.5! 1,9 
06-28-1.0 10/20/98 LS u 110 18 N' 64 0.66 II 
06-29-1.0 !0/20i'9S I.S u ''° 20 N' 80 0,21 25 
06-30-l .O 10120/98 1.5 u 110 IS N' 17 o.oss u J.J 
06-31,l.O 10/20/98 J.6 u 150 14 N' !JO 0.7 "° 06---32-1.0 10/lMS 1.5 u IJO 16 N• 19 0.15 i., u 
06-3_2 2-4 7l16/91"J 2.9 u 42 21 N 15 N 0.096 1.5 u 
06-32"4-6 7/!5/99 2.9 u 49 " N 18 N 0.067 u ,., u 
06.33-1.0 1on:om 1.5 u 140 17 N' 18 0.062 u 1.5 u 

-06,34.}.0 I0/2J/98 . 1.7 u 650 N 19 N 19 0,35 1,7 u 
O~-:J..5-1.0 10/21198 ,., u 330 N 20 N " 0.063 u " 06-J6-l.O !O/'ll/98 1,6, u 1300 N 22 N 1000 0.51 1.6 u 
06-364-{; 7/15/99 ) u " I! N 19 0.061 u 6.l 
'06-37-l.O l0/21/98 1,, u 87 N 26 N " 0.34 ll 
06"•38•LO 10/.!l/98 u u JOO N " N 14 0.06 u ),5 u 
06-39-1.0 10/21/98 1,5 u 91 N " N ll 1.J u u 



TABLE6-14 
INORGANIC SAMPLING RESULTS 

SWMUNo. 32 
(All values ln MG/KG) 

SAMPLE SAMPLE 
LOCJ\.TION DATE Aluminum Antimony Arseriic Barium Cadmium Chromium C(lba.lt Copper Lead Mercury Potassium SeleTiium Silver TPH ZiilC 

32-01-1.0 9/4/97 14000 0.29 u 7.7 N' 190 0.48 17 11 35 N 2BO E 0,25 N' 1000 32 E 0.0.57 U 77 u 66 NE 
32~02-1.0 9/4/97 14000 E' 034 N 7.5 • 53 0,057 u 15 E 11 E 16 • " E' 0,057 u 800 0.54 E* 0.0'57 0 76 u " n 
32-03•LO 9/4/97 16000 E' 0.33 N 4.5 • 72 0;092 NE 14 E 10 E 14 • 12 E' 0,061 u 660 0.31 u 0.062 U 83 u " 8 
32-04-l.O 9/4/97 11000 E' 0.8 N 7.4 • 360 0.53 NE 17 E 10 E 33 • 370 E' 0,31 900 160 E* O.OS8 72 u 46 E 
32-04-1.0 4/28/9& 

" 32•05•1.0 9/4/97 18000 E' 0,39 N 6.3 . 63 0.23 NE 18 E 13 E 20 • 14 E• 0,062 u 950 0.57 E* 0,062 U 83 u 74 E . 32-0c:i-LO 9/4/97 15000 E• 0.63 N 5.4 • " 1.8 NE 14 N 9,3 E 100 • 42 E' 0,33 600 2.5 E"' 0,094 89 U 170 E 
32-07-1.0. 9/4/97 1800 E' o.s N 3.6 • 200 0.6 NE 11 E 6 E 25 • 20 E' 0.21 500 3,3 E' 0,13 u 86 u 78 E 
32-08 .. J .O 9/4/97 2800 E• 0,64 N 5 • 290 0,54 NE " E 7.9 E 18 • 24 E' 0.38 500 2.3 u 0.45 u 130 U 98 E 



TABLE 6-15 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

AOC B (SWMU 6, 7 & 8) 
(all values in MG/KG) 

SAMJ'LE SAMPLE 
LOCATION DATE Aluminum Antimony Barium Chromium Lead Mercury Potassium Selenium TPH 

Screening Cone. 19265 5 1600 38 400 10 1900 5 100 

06-02-1.0 9/4/97 88 E 
06-03-1.0 9/4/97 26 E 
06-04-1.0 9/4/97 22000 18 •N 46 E 
06-05-1.0 9/4/97 7.1 E 
06-06-1.0 9/4/97 63 E 
06-07-1.0 9/4/97 3900 2300 120 E 680 

· 06-07-1:0 5/1/98 2700 N 1700 640 
06-08-1.0 9/4/97 16 E 
06-08 4-6 7/15/99 34 
06-08 6-8 7/15/99 17 
06-09-1.0 9/4/97 4400 7100 E 3000 E 670 
06-09-1.0 5/1/98 8.5 N. 2900 N 14000 1900 
06-1'0-1.0 9/4/97 9 N 17000 56 14000 E 7900 E 1200 
06-10-1.0 5/1/98 6.9 
06-10 2-4 7/14/99 440 N 260 N 
06-11-1.0 9/4/97 2200 ,19 E 
06-12-1.0 9/3/97 1800 820 E 260 E* 
06-15-1.0 5/1/98 45 
06-16-1.0 5/1/98 5.1 
06-17-l.O 5/1/98 50 
06-18-1.0 5/4/98 55 • 
06cl 9-1.0 5/4/98 780 • 240 * 
06•19 2-4 7/15/99 ll N 8000 N 1700 
06-20-1.0 5/4/98 4600 * 1000 * 
06-21•1.0 5/4/98 4100 * 950 • 
06-23-1.0 5/4/98 7.9 N 7000 6300 * 3600 * 

. 06-24-1.0 5/4/98 23 • 
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7 .0 SAMPLING AND ANALYTICAL QA/QC 

In accordance with the work plan, sampling and analytical QA/QC included the 

collection of blind field duplicates and equipment/field blanks. These data are 

summarized in Table 7-1 and present the blind duplicate and its corresponding sample. 

As illustrated, the reported concentrations for the duplicate and its corresponding sample 

are generally in good agreement with variations accounted for by the inherent 

inhomogeneity of the collected soils and analytical variability. The field/equipment 

blanks indicate non-detectable levels of the analyzed constituents, which indicate that the 

sampling. equipment decontamination procedures employed between samples were 

effective. 

QA/QC measures in the laboratory during the frrst phase of soils sampling indicated 

matrix interference do to naturally occurring levels of yitrium, which is used as an 

internal standard. To avoid further matrix interference, many of the samples were 

analyzed at a 5X sample dilution. This reduced the yitrium levels to an insignificant level 

but maintained sufficiently low detection levels for the compounds of interest. This 

approach was approved by the department prior to the second phase of work. 

\\J3CMAH02\PROJECTSV' J\O 192\RFl.doc 
12/03/99 

7-1 



TABLE 7-1 
QA/QC ANALYTICAL RESULTS 

SAMPLE SAM:Pl.E ,' 
LOCATION DATE Alumimim Antimony Arsenic Barium Cadmh1:rn Chromium Cobalt Copper Lea.d Mercury Potas&iwn Selenium Silver TPH ~nc 

DUP 09tl97 9/11/97 19 E 1.4 0.063 U 

33-11-J.0 9/J 1/97 20 E 0.11 0.062 U 

DUP 091297 9/!i/97 ;5 

41--01-1.0 9/12/97 62 
DUP 091597 9115/91 9800 E 0.37 u 6.5 E' 69 OA3 14 NE' 7.8 E 75 190 B 29 570 • 0.75 u oms u 100 :NE* 

26E-03•\.0 9/15/97 12000 E -0.37 N 8.7 B• 71 0,27 l6 NE' 10 E 57 140 E 17 780 • 2.1 N 0.068 U 84 NE' 
DUP 09l697 9/16/97 18000 0.31 u !O N 64 0.12 u 24 IO 31 18 0.12. u 1000 0.62 U 0,062 U 

46-02-LO 9/16/97 19000 0.33 N 9.4 N 60 0.19 u 25 9 29 " 0.13 u 1400 0.63 U 0.063 U 61 
DUP•OJ J097 9/l0/97 18000 0.3 u 8,2 100 0.34 24 17 27 18 0.066 1300 0.61 u 0.061 U 

41M9-J.0 9/10191 19000 0.3 u 11 140 0.56 26 21 '4 22 0.061 u 1300 0.61 u 0.061 U 83 

DUP..02170! 2/17/98 0.33 u !O 56 0,38 25 31 N 23 0,13 u -~ 
{).84 0,066 U 

01-12-1.0 2/17/98 0.32 u 6.3 80 0--44 18 29 N 34 0."41 0.89 o,_96_5 u 110 - _N 
DUP-042898 4/28/98 69 

32-04-1.0 4/28/98 28 

DUP-042998 4/29/98 8.4 
40-09-LO 4/29/98 12 • 
DUP-042999 .-4n9199 3l 

10-23-J.O 4129199 160 

DUP-043098 4/30/98. 9.6 N 9,6 • 350 5.4 

04-07-l .0 4130/98 10 N 340 7.3 

DUP-050498 5/4/98 140 
48-11-1.0 5/4/98 120 
DUP-050698 5/6/98 27 N' 7,1 

42-07-1.0 9/13/97 16000 0.32 u 9 N 95 0.41 20 14 E 36 " E 0.36 1500 . 12 0.065 rJ l4 E 
DUP-050898 5/8/98 l.1 u 
39-15-l.O 5/8J98 3.1 u 
DUP-06! 198 6/l J/98 28 N 9 960 . 6,l 210 ' 9600 !1000 2.4 1600 5,7 

Ol-01- 8.5 6/11/98 23 N 240 ' 6200 ,.. 1200/J ,._ 1800 

DUP-06l 198A 611 l/98 1.6 u 9.7 85 . 0,32 u " 
. 51 69 0.063 u 12 0,.32 u 

01.oq. 6.0 6/11/98 l.6 u 11 83 • 0,32 u 25 • 45 28 0.063 u 1.6 0.32 u 86 
DU'P-090897 9/8/97 20000 0.55 N l4 270 3 26 15 E 14000 380 E 52 !600 lO E' 0.32 

22-0l-LO 9)8/97 28.000 0.73 N " 
. 370 N' 4.4 29 l8 21000 44-0 • 58 2400 E' l8 0.48 • 4000 

DUP-091097 9/10/97 15000 0.3 u 7 76 0.23 20 12 E 150 91 E 1.8 710 24 E1' 0,061 U 

26E•Ol-I.0 9/15/97 17000 E 0.31 u 7,6 E' 68 0.098 2l NE" 16 E l8 23 E 1 1100 • 0.63 u 0.063 U 58 NE' 
DUP-091697 9/]6/97 23000 0.4) N lD N 100 0.\3 u 29 12 35 19 0,17 2300 0.73 N 0.063 U 

21-03-1.0 9/16/97 20000 E 0:32 u 10 p 81 0.19 27 NE' 9,8 E 32 16 E 0.064 u 1400 • 0.84 N 0.064 U 66 NE' 

DUP-091697 9/17/97 19000 0.32 u 21 N 170 1.8 25 ll 22 32 E 44 1300 . 1.6 N 0.-065 U 

29.01-1:0 - 9/17/97 14000 0.36 N l4 N 140 1.5 l9 11 26 51 140 7JO 3.2 N O.D65 U 660 

DVP.091897 9/18/97 15000 0.3 u 10 N 120 0,06 u 22 13 120 22 E 1.4 N 1300 . 2.8 N 0,-06 U 

21:iD·03a1 ,o 9/18/97 14000 0.39 8.5 N 88 0 " 13 200 40 E. 1.2 ?700 • 4.4 N 0,057 U 61 E 
DUP-102098-1 10/20/98 1.4 u 6.6 130 0,29 u " N' 30 24 0,13 5.5 

06-30-1.0 1ono19& l.S u llO 1, N• l7 0.058 u 
DUP-102198 10/21/98 1.6 u 9.3 94 N 0.32 u 25 N 32 220 140 1.6 u 
13-21-1.0 10/21/98 150 
DUP-102298 10/22/98 1.4 u ,.2 43 0.17 u 15 N 15 N 14 30 1.4 u 

'33-17-Ll) _ - t0/22/98 63 



TABLE 7•1 
QA/QC ANALYTICAL RESULTS 

SA.i\ifPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper u,d Mercury Potassium Selenium Silver TI'H Zinc 

Dup;l0.2398 10/23/llS 4.2 u 330 0.87 3300 N 260 12 14 

22-22-1 .o · !0/23/98 ,., u 570 2.5 5400 N 550 22 18 
DUP090597 9/5/97 17000 E 0,29 u 10 81 7 21 16 170 N 31 0,095 1700 4.8 0.057 U 

02-04"-LO 9/5/91 15000 E 0,29 u 9.4 l!O 9.8 20 12 280 N 46 0.19 1400 ,., 0,058 U 7B u 84 

DUP090997 9/9/97 18000 N' 0.31 u 4.7 110 0.19 20 N 11 E 14 17 E 0,13 1300 . 0.63 U 0,063 U 

23-68-1.0 9/9/97 20000 N' 032 u 5 140 0.27 22 N 12 E 18 23 E 0.082 1100 • 0,63 U 0.063 U 74 NE' 
DUP09\397 9113/97 20000 0.31 u 10 140 0A9 29 15 32 19 E 0.062 u 1900 0,62 U 0.062 U 

3-9-10-1,0 9/13/97 20000 0.31 u 9.7 140 0 28 15 35 19 E 0.083 1600 0.63 U · 0.099 90 

EB 090897 9/8/97 50 u 5 u 7. u 3 u 1 u 5 u 1 u 4 u 5 u 0.2 u I u 5 u 1 u 28 

EB 090997 919191 50 u 5 u 7 u 3 u 1 u 5 U. 1 u 4 u 5 u 0.2 u I u 5 u 1 u 20 u 
EB 091197 9/1 J/97 50 u 5 u 7 u 3 u 1 u 5 u 1 u 4 u 5 u 0.2 u 1 u ' u I u 20 u 
EB D91297 9/12/97 5 u 7 u 3 u 1 u 5 u 1 u 4 u 5 u 0.2 u 1 u 5 u 1 u 20 u 
EB 091597 9/15/97 50 u 5 u 7 u 3 u 1 u 5 u u 4 u 5 u 0.2 u 1 u 5 u 1 u 20 u 
EB----021798 2/17/98 5 u 7 u 3 u 1 u 5 u 4 u 5 u 0.2 u 10 u 1 u 
EB-042898 4/2S/98 o., u 10 u 
EB-,042998 4/29/98 5 u J u 1 u 5 u 4 u ' u 0.2 u 10 u 
EB·042999 4/29/99 JO u 5 u 1 u 5 u s u 5 u 0.2 u 5 u 1 u 
EB-043098 4/30/98 7 u 1 u 4 u 5 u 0.2 u 10 u 
EB-050198 5/1/98 ' u J u ' u ' u 0.2 u JO u 
EB-050498 5/4/98 5 u 7 u 3 u ' u 4 u 5 u 0.2 u 10 u 
EB-05069S . 516198 5 u I u 5 u 4 u 5 u 0.2 u 10 u 1 u 20 u 
EB-090597 9/5/97 so u 5 u 7 u 3 u 1 u 5 u I u 4 u 5 u 0,2 u 1 u s u 1 u 20 u 
EB-091097 9/10/97 50 u 5 u 7 u 3 u 1 u ' u 1 u 4 u 5 u 02 u 1 u 5 u 1 u 20 u 
EB-091697 9/16/97 50 u 5 u 7 u 3 u 1 u 5 u 1 u 4 u 5 u 0.2 u I u 5 u 1 u 20 u 
EB--091797 9/17/97 50 u 5 u 7 u 3 u 1 u ' u I u 4 u 5 u 02 u 1 u 5 u 1 u 2) 

EB-09IS97 9/18/97 50 u 5 u 7 u 3 u 1 u 20 1 u 4 u 5 u o.'z u I u 5 u 1 u 
EQB1ank71299 7/13/99 10 u ' u 5 u 1 u 5 u 5 u ' u 0.2 u 5 u 
EQ Blank 7199 7/119.9 10 u 5 u 5 u 1 u 5 u 5 u ' u 0.2 u 5 u 
EQ Blank 7699 716/99 10 u 5 u 5 u 1 u 5 u s u 5 u 01 u 5 u 
EQ-102398 10/23/98 5 u 3 u u 4 ti 5 u 0.2 u 5 u 20 u 

· FB 09ll97 9/1 !/97 50 u 5 u 7 u 3 u I u 5 u 1 u 4 u 5 u 02 u 1 u 5 u 1 u 20 u 
FB 091297 9/]2/97 50 u 5 u 7 u 3 u 1 V 5 u 1 u 4 u 5 u 0.2 u 1 u 5 u u 

Notes: See follo\\1ng page for definition of Qualifiers. 
Duplicate analysis referenced on following page refers to internal laboratory duplicates not I.lie field duplicat~ tabulated above. 
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ANALYTICAL REPORT NOTES, TERMS AND QUALIFIERS (INORGANIC) 

Notes: 

The metals and cyanide reporting limits (RLs) have been statistically determined to be 
no less than three standard deviations as defined in 40 CFR 136, Appendix B, 
Revision 1. 11. All other reporting limits are referenced from the specific analytical 
method. 

Terms: 

NA Not Applicable 

NR Not Requested 

U Below Reporting Limits 

Qualifiers: 

B 

E 

N 

w 

* 

** 

(1) 

{2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

The reported value is less than the practical quantitation limit (PQL, project 
defined) but greater than or equal to the RL. 

The reported value is estimated due to the presence of matrix interference. 

Predigested spike recovery not within control limits. 

Post digestion spike recovery not \.vithin control limits. 

RPO or absolute difference for Duplicate analysis not within control limits. 

Reference Standard Methods 19th edition. 

pH analyzed outside USEPA specified holding time. pH must be-measured 
immediately after sample collection. 

The sample pH did not meet the preservation guidelines. Therefore the pH was 
adjusted upon receipt: 

The sample had to be diluted because of matrix interferences. 

Reference Standard Methods 17th edition for the distillation method. 

The sample was analyzed out of the US EPA holding time. 

The sample was received in the laboratory out of the USEPA holding time. 

The shipping cooler temperature exceeded 6°C upon receipt to Eckenfe!der 
Laboratory, LLC. 

When the concentration of the analyte is below. the detection limit, the 
detection limit must be divided by the %Solids (in decimal form) in order to 
obtain the sample's true detection limit on a dry weight basis. • 

{9) Analysis-was subcontracted 

L:\REPORTS\/I.RT&QJN2.DOC 
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8.0 SUMMARY AND CONCLUSIONS 

The work completed to date, related to the RCRA program, consists of the Groundwater 

Investigation which addressed the site wide groundwater flow, groundwater quality, and 

hydrogeology, the Interim Corrective Measures for Explosives, which addressed potential 

explosive concerns at selected SWMUs, and most recently the RFI, reported herein. In 

addition, one aspect of the Groundwater Investigation Report was to identify groundwater 

and surface water use within a one-mile radius of the site. This information was used to 

identify potential impacts to human health associated with a release from the facility. 

The Groundwater Investigation indicates that the active portions of the facility are 

underlain by a thick sequence of low permeability silt and clay. The only portions of the 

site where these silt and clay deposits are not presentis in the undeveloped area on the 

western side of the property associated with step side slopes of Hussey Hill. 

Groundwater flow at the site is controlled by the large wetlands area, which represents a 

groundwater discharge point in the center of the topographic valley east of the facility. 

Therefore, groundwater beneath the site flows generally to the east before discharging to 

the wetlands, which represent the headwaters to an unnamed tributary of Plantasie Creek 

Water quality data collected from wells located throughout the facility indicate that there 

is a wide range in metals concentrations as determined from either filtered or unfiltered 

samples. This is a result of the collection of water samples from the low permeability silt 

and clay deposits and the resulting turbidity of the samples. As discussed in the 

Groundwater fovestigation Report, the unfilterep samples were turbid even though low 

flow purging techniques were used to collect the samples. This turbidity resulted in 

metals concentrations that are not representative of surrounding groundwater. As a 

result, with the exception of mercury and silver, the total metals concentrations exceed 

groundwater standards throughout the facility. The filtered samples, however, indicate 

exceedances only for barium and selenium at a few selected locations immediately 

downgradient of individual SWMUs. 
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The organic analytical data confirm the presence of TCE and its related compounds in the 

vicinity of the Shell Plant (SWMUs 24, 30, and 37) at concentrations above MCLs. 

However, wells and HydroPunch sampling downgradient of these SWMUs did not detect 

the presence of volatile organics. Scattered volatile organic compounds were also noted 

at other wells located at a few locations across the facility. However, the reported values 

were estimates below both their respective PQLs and MCLs. 

The cumulative data thus indicate that with the exception of SWMUs 24, 30, and 37 

(i.e., the Shell Plant area) there are only minor exceedances of water quality standards for 

barium and selenium at a few selected SWMU s. These exceedances, however, are found 

in wells immediately downgradient of the specific SWMU and do not represent a site 

wide impact. The data also indicate that even where MCLs are exceeded adjacent to the 

Shell Plant, there are no detectable levels of organics downgradient of the SWMU or east 

of the Conrail tracks. 

These data clearly indicate that the low permeability silt and clay deposits have 

attenuated potential releases throughout the facility such that there are no documented 

groundwater impacts any appreciable distance from the SWMU s or AOCs. This also 

indicates that any exceedances of water quality standards are within the facility property 

boundaries. Furthermore, the potential receptors evaluation presented in the 

Groundwater Investigation Report indicates that groundwater use around the site is 

upgradient of the facility. Given the above, there is little possibility and no evidence for 

groundwater related health concerns to neighboring residents. 

The soils data indicate that there are exceedances of the inorganic screeniqg criteria for 

soils associated with 28 individual SWMU or AOC locations, three SWMUs within one 

area with volatile organics in.both soils and groundwater, eight areas at which there were 

no exceedances detected and three areas where no exceedances were detected but the 

areas contain former waste piles that will be evaluated further as part of the CMS. Those 

locations to be evaluated under the CMS are summarized in Table 8-1. The collected 

data further indicate that with some exceptions, metals concentrations exceeding the 
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1. 

screening criteria are limited to the upper one foot of soil. Metals concentrations below 

this depth are shown to typically decrease significantly as the metals are attenuated by the 

silt and clay soils. Concentrations above the screening criteria are however, noted at 

several locations. Most notably, these include SWMU I, as well as the former burning 

areas (SWMUs 2 through 8, AOCs A and B). Concentrations in the center of the former 

detonation pond (SWMU No. I) are documented above screening levels as deep as 

12 feet below the water surface while concentrations above screening levels in the former 

burning areas is_ recorded to depths of 6 feet below the ground surface. 

As noted in Section 1. 0, exceedance of the screenmg criteria, which are based upon 

conservative assumptions, indicates that these areas warrant further evaluation as part of 

the CMS, not that corrective action is necessarily required. This is particularly true in 

that all of the SWMU s and AO Cs located within the active portion of the facility are in 

areas that require employees, for safety reasons, to traverse the site only on designated 

walkways which are paved or consist of concrete sidewalks. Furthermore, the site has 

24-hour security, is completely fenced, and any visitors must be accompanied by an 

employee. Given the above, and that potential explosive concerns were addressed by the 

Interim Corrective Measures, there is little if any risk of human exposure associated with 

these locations. 

The site conditions would also suggest that a site specific risk analysis would be 

appropriate for SWMUs 1 and 22. These locations ate located outside the active area of 

the facility. However, these areas consist of dense reeds and wetlands through which 

access is very difficult and is surrounded J;,y undeveloped property: 9iven the above, and 

that the screening criteria are developed using conservative assumptions, ,;i site· specific 

risk analysis may also indicate that these areas do not pose a significant human health 

risk 

In summary, the work completed to date indicates the presence of SWMUs and/or AOCs 

that contain concentrations of inorganic or organic constituents above the established 

screening criteria. However, the . collected data indicate that the exceedances of the 
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screening criteria are typically limited to the proximity of the individual locations and 

there is no evidence to suggest the presence of site wide impacts. Furthermore, the low 

permeability silt and clay deposits underlying the site, coupled with the discharge area 

represented by the wetlands in the center of the topographic valley, significantly limit the 

potential for contaminant migration beyond the facility boundaries. As also noted, the 

screening criteria represent values determined on the basis of very conservative 

assumptions. Therefore, the risk associated with these locations and the need for 

corrective actions is yet to be determined and will be addressed as part of the CMS. 

8.1 RECOMMENDATIONS 

As noted above, the collected data indicates that exceedance of water and soil quality 

criteria are limited to the vicinity of the individual SWMUs and there are no exceedances 

beyond the property limits. In addition, the activities associated with the releases at the 

SWMUs have been discontinued, and the low permeability soils are acting to attenuate 

any further migration. Furthermore, those areas documented to contain soil or 

groundwater concentrations above applicable criteria will be evaluated as part of the 

CMS (Table 8-1 ). Never the less, it is recommended that an annual monitoring plan be 

implemented to document that conditions have stabilized and that there are no· 

unexpected migration of contaminants occurring. To this end, we recommend the 

collection of semi-annual groundwater samples from the following locations: 

Location Analytes Location Analytes 

MW-21D TCL Volatile Organics .: MW-2B TCL Metals (Total and Filtered) 

MW-21R TCL Volatile Organics MW-15S TCL Metals (Total and Filtered) 

MW-22D TCL Volatile Organics MW-15D TCL Metals (Total and Filtered) 

MW-22R TCL Volatile Organics MW-16S TCL Metals (Total and Filtered) 

Surface water sampling point at property boundary TCL Metals (Total and Filtered) 

The wells listed above are located at the downgradient boundary of SWMUs known to 

have at least a limited impact upon groundwater quality while the surface water sampling 
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point will represent the water quality of surface water leaving the site. The selected 

analytical parameters are based upon the analytical results obtained at the individual 

SWMUs while the recommendation for semi-annual sampling is based upon the slow 

groundwater travel times related to the low permeability soils. Purging and sampling of 

the wells will be conducted using Low Flow sampling techniques previous! y approved 

for this site and samples collected for metals analysis will be both field filtered and total 

in order to obtain a representative sample. Upon approval by the Agency, the 

recommended semi-annual monitoring program will continue until changes are 

recommended as part of corrective measures. 
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SWMUNo. 

1 
2 
3 
4 
5 

6-7 
·8 
9 
10 
11 
13 
21 
22 
23 
24 

26D,E,&G 
29 
30 
32 
33 
35 
37 
39 
40 
42 
47 
48 

A 
B 
C 
D 

· . .,;. .. ·., 

TABLE 8-1 

SWMUs AND AOCs TO BE INVESTIGATED IN THE CMS 

Shooting Pond 
Burning Cage/Incinerator 
Copper Wire Burning Area 
Iron Wire Burning Area 
Wire Burning Area.III 
Open Burning Pads 
Former Burning Area 

SWMUName 

Waste Powder Cate!;,. Basins - Building 2037 
Waste Powder Catch Basins - Building 2048 
Waste Powder Catch Basins - Building 2049 
Former Waste Powder Catch Basins - Lead Azide Building 
Lead Recycling Unit Area 
Former Landfill 
Former Dump 
Former Wastewater Treatment Facility 
Burnable Waste Satellite Accumulation Areas (3 locations) 
Drainage ditch (Downgrade of Building 2049) 
Drainage Ditch (Downgrade of Building 2036) 
Old Dump (near water tower) 
Mercury Fulminate Tanks Area 
Stone Fence Dump 
Shell Plant Drum Storage Area 
Former Wash Water Discharge Area - Building 2009 
Pilot Line Conde.UBate Collection Sump 
SAC Building Steam Collection Containers 
Building 2058 Fuse Room 
Mercury Fulminate Area 

AOC Name 

Kerosene Tank Leak 
Open Burning Pads Area 
Open Detonation Pit 
Detonation Test Building 

P:\AJ\0192\TablesRF! 10-99'-SWmU.s..AOCs fuvest. CMS.doc Page lofl 
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APPENDIX A 

SLUG TEST RESULTS 
(WELLS COMPLETED DURING RFI) 
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MW-20D 

Data Set: P:\HYDROIDYNO\SLUG\MW-20d.agt 
Date: 10/07 /99 Time: 09:51:20 

PROJECT INFORMATION 
. 

Company: Brown & Gladwell 
Client: Dyna Nobe! 
Project: 60192 ~-. 
Test Location: Port Ewen, NY 
Test Well: MW-20d 

AQUIFER DATA 

Saturated Thickness: 12.: cm Anisotropy Ratio (Kz/Kr): 1. -. 

WELL DATA (MW-20d) 

Initial Displacement: .0.927 cm Water Column Height: 1339. cm 
Casing Radius: 5. cm Well bore Radius: 15. cm 
Screen Length: 335.3 cm 

SOLUTION 

Aquifer Model: Confined Solution Method: Bouwer-Rice 

K = 0.5244 cm/sec yo= 1, cm 
. 



SAMPLE SAMPLE 
LOCATION DATE Aluminum 

06-25-1.0 514/98 
06-27-1.0 10120/98 
06-28-1.0 I0/20/98 

.06-29-1.0 10/20198 
06-31-1.0 10120198 
06,34-LO 10/21198 
06-35-1.0 10121/98 
06-36-1.0 10/21/98 
06-36 4-6 7115199 
06-37-1.0 10121/98 

TABLE 6-15 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

AOC B (SWMU 6, 7 & 8) 
(all values in MG/KG) 

Antimony Barium Chromium Lead Mercury Potassium 

1000 

Selenium TPH 
110 • 
7,9 
11 
25 
230 
100 
35 

930 
6.1 
13 



TABLE 6-16 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.32 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Selenium 

Screening Cone. 5 

32-01-1.0 9/4/97 32 E 
32-04-1.0 9/4/97 160 E* 
32-04-1.0 4/28/98 28 



/"_ 

. ;: 

SAMP_ID 

06-07-1.0 
06-09-1.0 
06-10-1.0 

TABLE 6-17 
DETECTED BASE NEUTRAL COMPOUNDS 

AOC B (SWMU 6, 7 8) 

SAMP_DATE 

10/20/98 
10/20/98 
10/20/98 

2-Methylnaphthalene 

130 
79 
160 

J 
J 
J 

Naphthalene 

JOO 
88 

J 
J 



. ' 

TABLE 6-18 
TCL VOLATILE ORGANICS 

ANALYTICALSUMMARYFORWELLMW-1 
(All values in ppb) 

SAMPLENAME MW-1 MW-I 

SAMPLE DATE 9/12195 10/21/97 

1, 1, 1-TricWoroetbane u I 
1, 1,2,2-Tetrachloroethane u 1 
1, 1,2-Trichloroethane I u I 
I, 1-Di<oWoroethane I u I 
1, 1-Dichloroethene 1 u 1 
1,2-Dichloroethaoe I u 1 
li2-DicWoropropane I u 1 
2-Butanone 10 u 10 

2-Hexanone 2 u 2 

4-Methyl-2-pentanone 2 u 2 

Acetone 5 u 5 

Benzene I u I 
Bromodichloromethane 1 u l 
Bromoform I u l 
Bromomethane 2 u 2 
Carbon disulfide u l 
Carbon tetrachloride u 
Chlorobenzene u 
Chloroethane 2 u 2 
Chloroform u 
CWoromethane 2 u 2 
cis-1,3-Dichloropropene I u 
Dibromochloromethane 1 u 1 
Ethylbenzene I u 1 
Methylene chloride l J 
Styrene u 1 
Tetrachlqroethene 1 u 1 
Toluene 1 u 1 
trans-1,3-Dichloroprope.tle 1 u I 
Trichloroethene 1 u 1.8 

Vinyl chloride 2 u .2 

Xylene (total) u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 
u 
u 



TABLE 6-19 
INORGANIC SAMPLING RESULTS 

SWMUNO. 9 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Alumirrnm Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

0

09-01-1.0 9/12/97 13000 0.32 u 6 91 0.36 16 12 23 30 25 630 1.2 N 0.063 U 78 
09-02-1.0 9/12/97 15000 0.28 u 8.4 59 0.35 20 12 35 15 0.75 1700 0.56 U 0.056 U 76 
09-03-1.0 9/12/97 10000 0.31 u 7.4 47 0.24 14 9.2 25 12 0.84 1000 0.62 U 0.062 U 59 
09-04-1.0 9/12/97 14000 0.31 u 9.3 100 0.3 20 13 27 17 0.52 1200 0.62 U 0.062 U 94 
09-05-1.0 9/12/97 15000 0.3 u 8.1 93 0.27 20 15 25 18 1.4 900 0.6 U 0.06 U 66 
09-06-1.0 9/12/97 16000 0.3 u 6.1 86 0.17 21 18 25 18 14 1000 0.6 u 0.06 U 63 
09,07,!.0 9/12/97 19000 3.2 u 6.1 110 0.36 20 13 24 49 110 1100 !. 7 N 0.065 U 94 
09-0.7 2-4 7/12/99 49 

.· 09,Jl7 .4-6 7/12/99 0.063 u 
09-08-1.0 9/12/97 9100 0.32 u 4.2 50 0.18 ll 7.6 14 14 2.8 480 0.63 U 0.063 U 43 
09-09-1.0 9/12197 15000 0.31 u 8.1 96 0.39 20 12 27 27 0.99 1400 0.84 N 0.063 U 80 
09-10-1.0 9/12197 7600 0.28 .u 8 59 0.9 13 11 27 12 0.056 u 930 0.56 U 0,095 90 
09-11-1.0 9/12/97 15000 0.3 u 7.6 99 0.54 20 13 27 44 2 980 1 N 0.06 U 92 
09-12-1.0 9/12/97 14000 · 0.28 u 8.4 61 0.35 19 12 35 17 0.38 1200 0.56 U 0.056 U 78 
09-13-LO 9/12/97 17000 0.31 u 8.2 100, 0.35 22 14 27 21 16 1100 0.63 U 0.063 U so· 
09~14-1.0 9/12/97 14000 0.29 ;U 8.9 82 0.3 l 20 12 30 17 0.7 1300 0.59 U 0.059 U 74 
09-15-1.0 9/12197 17000 0.33 u 5.9 96 0.29 20 15 17 19 0.53 970 0.66 U 0.066 U 64 
09-16-1.0 4/28/98 3.6 N* 
09-17-1.0 4/28/98 0.51 N* 
09-18-1.0 4/28/98 50 N' 
09-19-1.0 4/28/98 0.2 N* 



TABLE 6-20 
INORGANIC PARAMETERS EXCEEDING SCREENING CRJTERIA 

SWMUNo.9 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Mercury 

Screening Cone. 10 

09-01-1.0 9/12/97 25 
09-06CJ.0 9/12/97 14 
09-07-1.0 9/12/97 110 
09-07 2-4 7/12/99 49 
09-13-1.0 9/12/97 16 
09-18-1.0 4/28/98 50 N* 



TABLE 6-21 
INORGANIC SAMPLING RESULTS 

SWMU NO, \0 

(all l'a\ues iu MG/KG) 

SAMPLE SAMPLE 

LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Ch.tomium Cobalt Copper Lead Mercury Potassit1m Selenium Silver Zinc 

10-01·1.0 . 9/15/97 17000 E 0.42 N ,.s E' 95 0.19 2l NE' 16 E 32 " E 330 1100 • 0.66 N 0.063 U 130 NE'" 

10-02-1.0 9/15/97 20000 E 0.38 N 13 E• 120 0.21 24 NE• 17 E 28 42 E 51 1500 • 0.69 N 0.063 U 100 NE'" 

10-03-1.0 9/15/97 9800 E 0,29 u 7,9 E' 66 0.44 14 NE' ,., E '1 48 B " rt 00 • o.n N -0.059 U 140 NE'" 

10-04-l.O. 9/15/97 16000 E 0.32 u l4 E" 130 0,43 24 NE' 16 E " 24 E 120 1300 0.64 U -0.064 U 110 NE• 

10-04 2-4 7/9/99 0.16 

I 0-04 4-6 719/99 0.091 

10-0:5-1.0 9/15/97 18000 E 0.31 u 9,9 B' 110 0.28 23 NE' 16 E 31 15 E 34 1300 • 0.62 U 0.062 U S5 NE' 

10-06-1,0 · 9/15/97 18000 E 0.32 u ,.1 E• 120 0.11 20 NE' 17 E 31 15 E 600 880 • 0.65 U 0,065 U 71 NE' 

10-06 2-4 7/8/99 1.1 

I 0-06.4-6' 7/8/99 0.4 

10-07-l.'O 9/1 5/97 9100 E 0.29 u 6.3 E' 48 0.18 12 NE' 8.6 E 22 17 E 5 960 • 0.58 U 0.058 tJ 92 NE' 

l 0-08-l .0 9/15/91 17000 E 9.31 u ,., E' 110 a.I 6 Z5 NB" 17 E 33 18 B 37 1200 . 0.63 U 0.063 U 110 NE* · 

l0-09•1.0. 9115197 17000 E 0.32 u 5.7 E' 94 0.065 u 19 NE* 17 E 17 21 E " 900 . 0,65 U 0.065 U 61 NE' 

10-10<-1.~ 9/J 5/97 16000 E 0.32 u 6,7 E' " 0.064 u 20 NE' 18 E " 31 E 17 800 . 0.64 U 0.064 U " NE' 

10-11-l.O 4/29/98 0.68 N' 

10-1-2-1.0 4/29/9.S 1.2 

J0-13-LO 4/29/98 4.6 

10-14-1.0 4/29/98 77 

10-15-1.0 4/29/9-8 180 

I0-16-1.0 4/29/9-8 0.35 

JO-l7•LO 4/29/9'8 
,., 

10-l 8-l .O 4/29198 750 

!0-19MJ.O 10/22/98 200 

,10-19 2 .. 1 7/8/99 " 10-194-6 7/8/99 0.54 

1 o~·:ioM 1.0 · 1 D/22/98 . 5.1 

10-,21-1.0 Jb/22/98 540 

10-22-1.0 l 0/22/93 580 

10-23~1.0 4/29/99 160 

10-'24-1.0 4129/99 20 

.-10-25~1:0 4/2~/99 0.21 



TABLE6-22 
INORGANIC PARAMETERS EXCEEDING SCREENING CRFfERIA 

SWMUNo.10 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Mercury 

Screening Cone. 19265 10 

10-01'1.0 9/15/97 330 
10-02-1.0 9/15/97 20000 E 51 
10-03-1.0 9/15/97 16 
10-04-1.0 9/15/97 120 
10-05-1.0 9/15/97 34 
10-06-1.0 9/15/97 600 
10-08-1.0 9/15/97 37 
10-09-1.0 9/15/97 58 
10-10-1.0 9/15/97 17 
10'14-1.0 4/29/98 77 

10-15-1.0 4/29/98 180 
10-18-1.0 4/29/98 750 
10-19-1.0 10/22/98 200 

10-19 2-4 7/8/99 38 
10-21-1.0 10/22/98 540 
10-22-1.0 10/22/98 580 
10-23-1.0 4/29/99 160 
10-24-1.0 4/29/99 20 

- ,,.;, 



TABLE 6-23 
INORGANIC SAMPLING RESULTS 

SWMUNO.11 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Coppe;r Lead Mercury Potassium Selenium Silver Zinc 

l l-01-1.0 9/11/91 7600 0.21 u 4.3 34 0.1 l 9.3 6.3 12 8.1 0.71 660 0.54 u 0.054 U 38 

11-02-L0 9/l 1/97 13000 0.)2 u 8.5 160 0.26 18 9.4 18 20 12 900 0.82 N 0.06) U 6B 

l 1-03-J.0 9/!1/97 7200 0.28 u 9.2 51 0.46 IO 7.3 32 160 240 1000 0.56 u 0.056 U 66 

11-03 2-4 1/12/99 37 

11-034-6 7/12/99 0.14 

11'.04.1.0 9/11/97 8400 0.28 u 11 51 0.27 17 6.8 21 20 20 740 0.56 u 0.056 U 58 

l 1-05-1.0 9/11/97 7800 0.29 u 5.1 32 0.11 13 6.4 12 13 0.83 860 0.5B u 0.058 U 41 

I 1-06-L0 9/11/97 18000 0.31 u 12 120 0.42 26 21 39 22 0.98 2,00 0.63 u 0.063 U 94 

11-07-1.0 4/28/98 8,5 N• 

11-08-L0 4/28/98 41 N* 

11-09-1.0 4/28/9B 4.1 N* 

11-10-1.0 4128/98 4.9 N* 

1 i-11-1.0 4/28/98 4 N* 

11-12-1.0 10/22/98 51 

11-13·1.0 l 0/22/98 5.7 

11-14-1.0 4/29/99 13 



TABLE 6-24 
PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.11 
(all values m MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Mercury Potassium 
Screening Cone. 10 1900 

11-02-1.0 9/11/97 12 
11-03-1.0 9/11/97 240 
11-03 2-4 7/1.2199 37 
11-04-1.0 9/11/97 20 
11-06-1.0 9/11/97 2200 
11-08-1.0 4/28/98 41 N* 
11-12-1.0 10/22/98 51 
11-14-1.0 4/29/99 l3 



TABLE 6-25 
INORGANIC SAMPLING RESULTS 

SWMUNO. 13 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Lead Mercury 

13-01-1.0 9/18/97 20 E 0.56 N 
13-02-1.0 9/13/97 22 E 2.3 
13-03°1.0 ... 9/13/97 190 E 5.2 
13-04-1.0 9/13/97 18 E 0.13 
13-05-1.0 9/13/97 26 E 0.081 
13-06-LO 9/13/97 29 E 1.2 
13-07-1.0 9/13/97 65 E 0.99 
13-08-1.0 9/13/97 34 E 21 
13-09-1.0 9/13/97 190 E l!O 
13-09 2-4 6/29/99 0.23 
13-09 4-6 6/29/99 0.096 
13-10-1.0 9/13/97 31 E 16 
13-10 2-4 6/29/99 0.11 
13-10 4-6 6/29/99 0.063 u 
13-11-1.0 9/13/97 33 E 61 
13-12-1.0 9/13/97 35 E 14 

13-13-1.0 9/13/97 31 E 120 
13-14-1.0 4/30/98 0.59 N 
13-15-1.0 4/30/98 0.1 N 
13-16-1.0 4/30/98 0.21 N 
13-17-1.0 4/30/98 20 N 
13-18-l.O 4/30/98 5.2 N 
13-19-l.0 4/30/98 22 N 
13-19 2-4 6/30/99 0.13 
13-19 4-6 6/30/99 0.19 u 
13-20-1.0 4/30/98 6.4 N 
13-21-1.0 10/21/98 150 
13-22-1.0 4/29/99 0.078 
13-23-l.0 4/29/99 0.11 



TABLE 6-26 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.13 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Mercury 

Screening Cone. 10 

13-08-1.0 9113197 21 
13-09-1.0 9113/97 110 }'s • .Jc,• 

13-10-1.0 9/13/97 16 
13-11-1.0 9113197 61 
13-12-1.0 9113/97 14 
13-13-1.0 9/13197 120 
13-17~1.0 4130/98 20 N 
13-19-1.0 4130198 22 N 
13-21-1.0 10/21/98 150 



TABLE6-27 
JNORGANIC SAMPLJNG RESULTS 

SWMUNO.15 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Mercury Zinc 

15-01-1.0 9/12197 0.58 58 
15-02-1.0 9112/97 0.71 65 

15-03-1.0 9112/97 0.25 82 
15-04-1.0 9/12/97 0.66 60 
15-05-1.0 9112197 0.72 60 
15-06-1.0 9/12/97 0.39 62 
15-07-1.0 9/12197 1.3 59 
15-08-1.0 9/12/97 0.12 74 



TABLE 6-28 
1NORG ANlC SAMPLING RESULTS 

SWMU NO.21· 
(all values in MG/KG) 

SM1PLE, SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobnlt Copper Lead Mercury Potassium Selenium Silver Zinc· 

21-0H,0 9/16/97 12000 E 97 N l4 E' 6200 0.63 l 8 NE' 14 E '30 27000 E 0.46 1100 • 1300 N J.2 130 NE' 

21-01 2-4 711/99 3,l u l?0 38 1.8 

21-:01 4-6 7/1/99 3.2 u 190 18 J.7 u 
21-02-1.0 9/16/97 19000 E 1.2 N 14 E• 310 0,37 27 NE' 26 ~ 

50 680 B 0.12 u 1400 • 23 N 0.062 U 92 NE' 

21-03-LO 9/16/97 20000 E 0.32 u JO E' '87 0.19 27 NE' 9.8 32 16 E 0,064 u 1400 • 0,84 N 0,064 U '66 NE' 

21-04-1.0 9116191 17000 E 0.31 u " E' l00 0.41 22 NE' J4 E 35 21 E 0.019 1800 . 0.63 U 0.063 U 71 NE' 

21-05-1.0 9/16/97 19000 0.33 u 9,5 N 130 0.28 22 12 40 65 024 1300 8.1 N 0.067 U 87 

21-06-1.0 , 9/16/97 24000 0.34 u 12 N 130 0.33 27 17 320 36 O.o94 1700 2.9 N 0.068 U 78 

21-07-1.0 9/16/97 81.00 Q,3j N 7.3 N " 0.53 12 7.4 39 8J 036 1400 J.J N 0.056 U 160 

21-08-J.0 9/16/97 11000 0.45 N 9.7 N 93 0,14 l4 JO 240 150 1.6 1300 J.8 N 0.058 U 45 

21•09-L0 9/1'6/97 24000 0.38 u JS N 220 0.21 27 14 140 120 · 0.44 1500 24 N 0,076 U 120 

21-10-1,0 4ti9/98 J.S u 680 760 • \20 

21-10 2-4 7/J/99 3 u 8J 20 J.6 u 
'21-10 4-6 7/l/99 3.1 u 130 17 1.6 u 

. 21-ll-L0 4129/98 1.7 u 94 51 . 3.5 u 
21-12-1.0 4/29/98 J.7 u 180 200 . 27 

21-13-1.0 4/29/98 1.5 u Il0 1200 • 3 u 
21-14-1.0 4/29.198 J.5 u JOO 43 • 5.4 

2H5-l.O 4129198 1.6 u 270 60 • !B 

21-16-1.0 4/29/98 1.7 u !90 460 • 18 

2·1-16 2-4 711199 3.1 u 140 29 1.6 u 
21-16 4-6 7/1/99 3.1 u 120 21 1.6 u 
21•17-l.O 10/21/98 1.5 u 73 N 31 J.J u 

,-21-18-t.O 10/21/98 J.5 u 90 N 40 J.8 

21-19-1.0 10/21/98 J.5 u " N 210 5.8 

2!-20-1,0 10/21/98 J.5 u 100 N 200 1.8 

2)-21•1.0 10/21/98 1.5 u 150 N 25 J.5 u 
21-22-1,0 10/21/98 J.6 u 120 N 41 4.2 

21-23-1.0 10/21/98 1.6 u 180 N 200 " 21-24-J.0 10/21/98 1.7 u 120 N 47 1.7 u 



TABLE6-29 
INORGANIC PARAMETERS EXCEEDING SCREENING CR1TERIA 

SWMUNo.21 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Barium Lead Selenium 

Screening Cone. 19265 5 1600 400 5 

21-01-1.0 9/16197 97 N 6200 27000 E 1300 N 

21-02-1.0 9/16197 680 E 23 N 

21-03-1.0 9/16197 20000 E 
21-05-1.0 9/16197 8.1 N 

21-06-l.0 9116/97 24000 
21-09-l.0 9116/97 24000 24 N 

21010-1.0 4/29198 760 • 120 

21-12-1.0 4129198 27 

21-13-1.0 4/29/98 1200 * 
21-14-1.0 4/29/98 5.4 

21-15-l.0 4/29/98 18 

21-16-l.0 4/29/98 460 * 18 

21-19-l.0 10/21198 5.8 

21-23-1.0 10121/98 24 



~), 

TABLE 6-30 
JNORGANIC SAMPLJNG RESULTS 

SWMU NO,23 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

23-01-1'.o- -- 9/9/97 12000 N* 0.31 u 3.9 93 0.14 16 N 9.5 E 16 18 E 0,088 - 940 • 0,63 U 0.063 U 60 NE* 

23-02-1.0 9/9/97 17000 N' 0.29 u 5.5 82 0.14 20 N 18 E 17 19 E 0,059 u 950 • 0.59 U 0.059 U 62 NE' 

23-03-1,0 9/9/97 16000 N* 0.3 u 6 ]JO 0.25 20 N 15 E 17 18 E 0.06 u 950 * * 0,6 u 0,06 U 64 NE" 

23-04-1.0 9/9/97 21000 N' 0.3 u 8 80 0,22 26 N 19 E 22 19 E 0.066 1400 • 0.61 U 0.061 U 81 NB• 

23-05-1.0 9/9/97 27000 N' 0.31 0 12 130 0.46 36 N 15 E 42 25 E 0.28 2200 • 0.63 U D.063 U 110 NE' 

23-06-L0 9/9/97 1700D N' D.3 I u ID I IO 0.44 24 N 18 E 33 20 E 0.062 u 1300 • 0.62 U 0.062 U 82 NE* 

23-07-L0 9/9/97 17000 N* 0.3 u 8.8 56 0.32 23 N 14 E 21 17 E 0,066 1100 • 0,6 U 0,06 u 59 NE' 

23-08-1.0 9/9/97 20000 N' 0.32 u 5 140 0.21 22 N 12 E 18 23 E 0.082 1100 • 0.63 U 0,063 U 74 NE' 



', 
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TABLE 6-31 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo. 23 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Alwninum Potassium 

Screening Cone. 19265 1900 

23-04-1.0 9/9/97 21000 N* 
23-05-1.0 9/9/97 27000 N* 2200 • 
23-08-1.0 9/9/97 20000 N* 



TABLE 6-32 
TCL VOLATILE ORGANJCS 

ANALYTICAL RESULTS SUMMARY 
MONITORING WELLSMW-6ANDMW-7 

(All values in ug/L) 

SAMPLE NAME MW-6 MW-6 MW-7 MW-7 

SAMPLE DATE 9/15/95 10/21/97 9/15195 10/21197 

I, 1,1-Trichloroethane u 1 u u 1 u 
1, 1,2,2-Tetrachloroethane u I u 1 u u 
1, 1,2-Trichloroethane u ll 1 u 1 u 
1, 1-Dichloroethane u u 1 u 1 u 

·· · 1, 1-Dichloroethene 1 u u l u I u 
1,2-Dichloroethane 1 u I u I u 1 u 
1,2-Dichlorop~opane 1 u I u 1 u 1 u 
2-Butanone JO u 10 u 10 u 10 u 
2-Hexanone 2 u 2 u 2 u 2 u 

. {. ' 4-Methyl-2-pentanone 2 u 2 u 2 u 2 u 
Acetone· 5 u 5 u 5 ll 5 u 
Benzene u u u I u 
Bromodichloromethane u u u 1 u 
Bromofonn u u u 1 u 
Bromomethane 2 u 2 u 2 u 2 u 
Carbon disulfide 1 u I u 1 u 1 u 
Carbon tetrachloride I u 1 u 1 u I _, u 
Chlorobenzene I ll I u 1 u 1 u 
Chloroethane 2 u 2 u 2 u 2 u 
Chloroform 1 u l u 1 u u 
Chloromethane 2 u 2 u 2 u 2 u 
cis-1,3-Dichloropropene 1 u 1 u u I u 
Dibromochloromethane u I u u 1 u 
Ethylbenzene u u u 1 u 
Methylene chloride u I u u 1 ll 
Styrene u I u I u 1 u 
Tetrachloroethene l u I u 1 u I u 
Toluene 1 u I u 1 u u 
trans-1,3-Dichloropropene u u I u l· u 
Trichloroethene 1 u u 1 u 1 u 
Vinyl chloride 2 u 2 u 2 u 2 u 
Xylene (total) I u 1 u I u u 



SAMPLE NAME 
SAMPLE DATE 

I Aluminum 
Aluminum soluble 

\ ;· 
Antimony 
Antimony soluble 
Arsenic 

]-. Arsenic soluble 
Barium 
Barium soluble 
Cadmium 
Cadmium soluble 
Chromium 

I Chromium soluble 1 .• 
Cobalt 
Cobalt soluble 

l .. 
Copper 
Copper soluble 
Lead 
Lead soluble 
Mercury 
Mercury soluble 
Potassium 
Potassium,. soluble 
Selenium 
Selenium, soluble 
Silver 
Silver soluble 
Zinc 
Zinc soluble 

l.' 

TABLE6-33 
INORGANIC ANALYTICAL RESULTS SUMMARY 

MONITORINGWELLSMW-6ANDMW-7 
(All valueSin ug/L) 

Standard MW-6 MW-6 MW-7 
9/15/95 !0/21/97 9/15/95 

200000 10000 120000 
86 50 u 53 
5 u 5 u 5 

5.7 5 u 5 
10 88 7 u 100 

7 u 7 u 7 
20 1500 270 1300 

86 57 96 

5 2.6 1 u 2.4 
1 u u 1 

IO 300 65 190 
5 u 5 u 5 

50 140 10 110 
l u u 

20 470 47 330 

4 u 4 u 4 
5 140 22 110 

5 u 5 u 5 

0.5 0.72 0.22 0.6 
0.2 u 0.2 u 0.2 
53 6.1 25 
5 2.1 l 

5 5 u 5 u 5 
5 u 5 u 5 

10 l u 1.2 
l u u 

810 70 640 
20 u 20 u 30 

,;: 

MW-7 
10/21/97 

840 
50 u 

u 5 u 
u 5 u 

7 u 
u 7 u 

130 
120 

1 u 
u 1 u 

8.8 
u 5 u 

6.5 
u 2 

4 u 
u 4 u 

5 u 
u 5 u 

0.2 u 
u 0.2 u 

1.l 
u l u 
u 5 u 
u 5 u 

1 u 
u I u 

28 
20 u 



TABLE 6-34 
TCL VOLATILE ORGANICS 

ANALYTICAL RESULTS SUMMARY 
MONITORING WELL CLUSTERMW-20, MW-21 AND MW-22 

(All values in ug/L) 

I 
\ ,. 

SAMPLENAME MW-20D MW-20R MW-21D MW-21R MW-22D MW-22R 
SAMPLE DATE 10/20/97 10120197 10/20197 10/15197 10/20/97 10/20/97 

1, 1, I-Trichloroethane u 1 u u 1 u 1 u 1 u 
1, 1,2,2-Tetrachloroethane u l u u 1 u 1 u u 
1, 1,2-Trichloroethane u 1 u u u I u u 
1, 1-Dichloroethane l u I u u u l u 1 u 
1, 1-Dichloroetherie 1 u 1 u u u 1 u l u 
1,2-Dichloroethane I u l u u u 1 u 1 u 
1,2-Dicbloro ethene(total) u 1 u u u l u l u 
1,2-Dichloropropane u l u u l u 1 u 1 u 
2-Butanone 10 u IO u 10 u 10 u 10 u 10 u 
2-;ttexanone 2 u 2 u 2 u 2 u 2 u 2 u 
4-Methyl-2-pentanone 2 u 2 u 2 u 2 u 2 u 2 u 
Acetone 5 u 5 u 5 u 5 u 5 u 5 u 

I Benzene u l u u u 1 u 1 u 
l.; 

Bromo dichloro methane u l u u u u 1 u l 
Bromoform u 1 u 1 u u 1 u u 
Bromo methane 2 u 2 u 2 u 2 u 2 u 2 u 
Carbon disulfide 1 u u u I u 1 u u 
Carbon tetra chloride u 1 u u u u u 
Chloro benzene 1 u I u 1 u u 1 u u 
Chloroethane 2 u 2 u 2 u 2 u 2 u 2 u 
Chloroform l u u 1 u 1 u u u 
Chloromethane 2 u 2 u 2 u 2 u 2 u 2 u 
cis-1,3-Dichloropropene l u I u I u 1 u u 1 u 
Dibromochlorometbane l u 1 u u 1 u u u 
Ethylbenzene u u u u 1 u I u 
Methylene chloride u u u u u 1 u 
Styrene u 1 u 1 u u 1 u l u 
Tetrachloroethene u l u 1 u u l u 1 u 
Toluene u 1 u 1 u 1 u 1 u 1 u 
trans- I ,3-Dichloropropene u u 1 u 1 u 1 u 1 u 
Trichlorocthene u 1 u 1 u 1 u 1 u 1 u 
Vinyl chloride 2 u 2 u 2 u 2 u 2 u 2 u 
Xylene(total) 1 u 1 u I u I u u u 



TABLE 6-35 
INORGANIC SAMPLING RESULTS 

SWMU No, 26D 
(all valtJes in MG/KG) 

SAMPLE . SAMPLE 
LOCATlON DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

26D-Ol·l.O 9/18/97 6900 0.29 u 4.8 N 25 0.058 u 9.2 6.1 13 7.4 E 0.12 u 800 • 0.58 U 0.058 U 41 E 
260-02.1.0 9/18/97 9000 0.28 u 4.9 N 85 0.13 13 8.6 31 13 E 0.13 1000 • 0.51 U 0.051 U 60 E 
26D-03-1.0 .9/1 am 14000 0,39 8.5 N 88 0.09) 18 13 200 40 E 1.2 1700 • 4.4 N 0.051 U 67 E 

26D-04-1.0 9/18/97 20000 0.3 11 N 120 0.059 u 24 20 3400 110 E 0.42 N 1700 • 0.85 N 0.059 U 85 E 

26D-04 2-4 7/1/99 460 46 1.6 u 
26D-04 4-6 7/1/99 40 22 1.6 u 
26D-05-1.0 9/18/97 4200 0.32 u II N 66 0.32 u 8.3 I.I 500 600 E 0.59 N 1900 • 1.2 N 0.085 13 E 

26D-06·1.0 9/18/97 8000 0.33 11 N 100 0.17 11 8 160 370 E 2.2 N 1100 • 21 N 0.06 u 44 E 

26D-07.-1.0 4/30/98 35 16 
.. 26D-08-1.0 4/30/98 1800 140 

260-082-4 6/30/99 39 25 1.6 u 
26D-08 4-6 6/30/99 19 9.1 1.6 u 
26D-09-1.0 4/30/98 120 140 

26D-10-1.-0 10/2 J/98 1000 41 

26D·ll·l.O 10/21/98 180 15 

26Il-12•1.0 10/21/98 35 4.5 
26D-JJ.J,O 4/28/99 120 18 



TABLE6-36 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMU No. 26D 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Copper Lead Selenium 

Screening Cone. 19265 600 400 s 

260-04-L0 9/18/97 20000 3400 
.26D-05-1.0 9/18/97 600 E 
26D-06-1.0 9/18/97 21 

260-07-1.0 4/30/98 16 

26D-08-1.0 4/30/98 1800 140 

26D-09-1.0 4/30/98 140 

260-10-1.0 10/21/98 1000 41 
26D-11-1.0 10/21/98 15 
260-13-1.0 4/28/99 18 

N 



SAMPLE ·SAMPLR 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium 

_26E-0l•l;o 9/15/97 17000 E 0.31 u. 7.6 s• 68 0.098 

26E-02•1.0 9/lS/97 1 ~000 E 0.32 u 7.3 E' 66 0.063 

26E·03·l.0 9/15/97 12000 E 0.37 N' ,.1 E' 77 0.27 

26E-04°Ui 9/15191 6700 E 0.38 N'.'. 11 B• 120 1.3 

26E-05~1:o 4/30/98 
.26E-06-l.O 4/30/98 

TABLR 6-37 
lNORGANIC SAMPLING RESULTS 

SWMU No, 26E 

(alt values in MG/KG) 

Chromium Cobalt Copper 

21 NP 16 E l8 
u l9 NE' 8.6 E 220 

16 NE' 10 E l7 
12 NE' 6A E 100 

Lead 

2' E 
67 E 
140 E 
96 E 

Mercury Potassium Selenium Silver Zinc. 

1 1100 • 0.63- u 0,063 u 58 NE* 

0~ 820 • o,n N 0,063 u 48 NE• 
17 7'0 2.1 N 0.068 u 84 NE"' 
3 Il00 7 N 0.13 -91 NE* 

6.6 N 
7 N 



TABLE 6-38 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.26E 
( all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Mercury Selenium 

Screening Cone. 10 5 

26E-03-I.0 9/15/97 17 
26E-04-l.0 9/15/97 7 N 



TABLE 6-39 
INORGANIC SAMPLING RESULTS 

SWMU 26F 
{All valtJes in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

26F·Ol-l.O . 9/10/91 18000 0.32 u 5.9 69 0.13 21 15 E 15 25 E 0.57 930 0.65 u 0.065 U 63 E 

26F·02·l.O 9/10/97 18000 0.33 u 6.1 80 0.18 20 17 E 16 20 E 0.1 l 850 0.66 u 0.066 U 64 E 

26F-03-l.O 9/l 0/97 17000 0.32 u 5.6 62 0.15 19 l 6 E 17 20 E 0.79 710 0.63 u 0.063 U 59 E 

26F-04,l.O 9/10/97 17000 0.34 u 7 .5 51 0.19 22 9.4 E 20 14 . E 0.068 u 1100 0.068 U 55 E 

/ 



TABLE 6-40 
INORGANIC SAMPLING RESULTS 

SWMU No.26G 
(All values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic B:i.rium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver. Zinc 

26O-01-1.0 9/J0/97 16000 0.31 N 6.8 79 0.17 21 13 E 140 36 E 2 780 25 E• 0.06 u 60 E 

26O-02-1.0 9/J 0/97 16000 0.31 u 15 110 0.34 23 JO E 530 91 E 37 740 44 E• 0.063 U 70 E 

260-03-1.0 9/10/97 14000 0.29 u 11 100 0.58 21 13 E 340 24 E 130 1200 2.9 E' 0.14 92 E 

26G-04~1.0 9110/97 18000 0.33 N 10 100 0.31 24 16 E 240 20 E 2.6 1000 6.9 E* 0.062 U 79 E 

'26G-OS-!.0 4/30198 1500 N 16 

260-06°1.0 4/)0/98 9;7 N 3 u 
26O-07~1.0 4/30/98 1.6 N 1600 

260-08-1.0 4/30/98 0.22 N 24 

260-09-1.0 4130198 0.34 N 17 

260-10-1.0 4/30/98 3.8 N 1400 

26O-11-1.0 4/)0/98 17 N 23' 

260-11 2-4 712/99 48 EN 26 N 0.062 u 4.J 

. 260-11 4-6 7/2/99 20 N 11 0.062 u 1.6 u 
260-12-1.0 4/30/98 16 N 24 

260• 16 2-4 716/99 86 EN 38 N J.8 6.3 

260-16 4-6 716199 23 N 13 0.079 u 1.6 u 



TABLE 6-41 
INORGANIC SAMPLING RESULTS 

AOC C, D & SWMU 26G 
(All values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Arsenic Barium Cadmium Copper Lead Mercury Selenium Silver Zinc 

AOC-C-01-1.0 9/17197 8.1 N 120 0.066 u 21 31 E 0.17 N 1.4 N 0.13 U U 71 E 

AOC-C-02-1.0 9/17/97 8.9 N 50 0.06 u 22 13 E 0.35 N 3.7 N 0.06 u 51 E 

AOC-C-03-1.0 9/17197 9.4 N 150 0.14 170 110 E 19 N 48 N 0.068 u 88 E 

AOc-c,04.1.0 9/17197 9.7 N 220 0.29 57 43 E 1.7 N 7.2 N 0.14 u 86 E 

AOC-C-04 2-4 7/2/99 8.6 0.31 u 23 EN 1.6 u 
AOC-C-04 4-6 . 7/2/99 10 0.31 u 29 N 1.6 u 
AOC-C-05-1.0 9117/97 25 N 300 0.5 8800 870 E 20 N 180 N 0.54 640 E 

AOC'C-05 2-4 112199 30 EN 18 N 0.099 1.8 

Aoc:c.os 4-6 7/2/99 29 N 16 0.063 u 1.6 u 
AOC-C-06-1.0 9/17197 5.4 N 70 0.059 u 14 12 E 0.12 u 0.59 u 0.059 u 40 E 

AOC-CC07-l.0 9/17/97 17 N 180 0.31 19 38 E 0.12 u 3 u 0.3 u 72 E 

AOC-C-08-1.0 9/17/97 10 N 49 0.063 u 30 16 E 0.13 u 0.75 N 0.063 u 63 E 

AOC-C-09-1.0 9117/97 7.9 N* 77 0.061 u 22 17 E 0.12 u 0.61 u 0.061 u 57 NE 

AOC-C-10-1.0 9/17197 11 N* 52 0.061 u 32 47 E 0.12 u 2 N 0.061 u 62 NE 
AOC-C-11-1.0 9/17/97 8.3 N 76 0.063 u 28 16 E 0.13 u 0.63 u 0.063 u 74 E 
AOC-C-12-1.0 9/17/97 12 N 78 0.063 u 31 18 E 0.13 u 0.63 u 0.063 u 71 E 

AOC-C-13-1.0 9/17/97 7.2 N 75 0.068 u 28 25 E 0.35 N 0.82 N 0.068 u 72 E 

AOC-C-14-1.0 4130/98 400 190 16 39 
Aoc,c-15.1.0 4/30/98 32 27 0.12 4.2 

AOC-C-16-1.0 4/30198 3400 950 310 180 

AOC-C-17-1.0 10/19198 100 39 4.8 

AOC-C-18-1.0 10/19198 19 22 1.6 u 
AOC-C-19-1.0 l 0/19/98 23 18 1.5 u 

· AOC-C-20-1.0 10/19/98 490 35 9.7 



TABLE6-42 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.26G 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Mercury Selenium 

Screening Cone. 10 5 

26G-01-l.0 9/10/97 25 E* 
26G-02-l.O 9/10/97 37 44 E* 

26G-03-1.0 9/10/97 130 
26G-04-1.0 9/10/97 6.9 E* 
26G-05-l.O 4/30/98 ]§00 N 16 
26G-07-l.0 4/30/98 1600 
26G-08-l.0 4/30/98 24 
26G-09-l.O 4/30/98 17 
26G-10-1.0 4/30/98 1400 
26G-ll-l.0 4/30/98 17 N 23 
26G-12-l.O 4/30/98 16 N 24 
26G-16 2-4 7/6/99 6.3 



TABLE6-43 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

AOC C, D & SWMU 26G 
(all values iu MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Copper Lead Mercury Selenium 

Screening Cone. 600 400 10 5 

AOC-C-03-L0 9/17/97 19 N 48 

AOC-C-04-1.0 9/17197 7.2 

AOC-C-05-1.0 9/17/97 8800 870 E 20 N 180 

AOC-C-14-1.0 4/30/98 16 39 

AOC-C-16-1.0 4/30/98 3400 950 310 180 

AOC-C-20-1.0 10/19/98 9.7 

N 
N 
N 



TABLE6-44 
INORGANIC SAMPLING RESULTS 

SWMU No. 27 
(All values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

27-01-l.5 9111/97 21000 0.34 u 6.7 160 0.61 25 13 98 190 0.96 1400 0.9 N 0.092 180 
27-02-1.5 911 1/97 17000 0.32 u 3.9 64 0.31 19 14 150 51 0.064 u 920 0.64 U 0.064 U 100 
27-03-1.5 9111197 11000 0.29 u 10 67 0.22 14 8.9 41 28 0.34 840 0.58 U 0.058 U 50 
27-04-1.5 9/11197 14000 0.3 u 12 80 0.22 16 10 35 32 0.49 940 0.61 U 0,061 U 62 



I 
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TABLE6..45 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.27 
(all values in MG/KG) 

SAMPLE 
LOCATION 

Screening Cone. 

27-01-1.5 

SAMPLE 
DATE 

9/11/97 

Aluminum 
19265 

21000 



.. ·-· 

SAMPLE SAMPLE 

LOCAT!ON DATE ,Aluminum Antimony Arsen"ic Barium 

29-01-1.0 9/l 7/97 14000 0.36 N I 4 N 140 

29-02-1.0 9/17/97 14000 0.3 u I 0 N 110 
29-03-1.0 9/17/97 I B000 0.42 N 11 N 120 
29~04·LO 9/17/97 16000 0.31 u 8.4 N 120 

29-05,1.0 5/5/98 
29-06-1.0 5/5/98 
29-07-1.0 5/5/98 

TABLE 6-46 
INORGANIC SAMPLING RESULTS 

SWMU No. 29 
(All values in MG/KG) 

Cadmium Chromium Cobalt Copper Lead 

1.5 19 I I 26 61 

0.061 u 20 12 9.7 20 
0.061 u 23 13 ll 17 
0.25 u 22 14 l 9 17 

Mercury Potassium Selenium Silver Zinc 

140 730 3.2 N 0.065 U 660 

0.94 900 0.61 U 0.061 I.J 57 
0.12 u 1300 0,61 U 0.061 u 60 
0.25 1100 0.6l. U 0.062 U 58 
5.9 N 
0.3 N 

0.075 N 



TABLE6-47 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.29 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Mercury 

Screening Cone. 10 

29-01-1.0 9/17/97 140 



TABLE6-48 
TCL VOLATILE ORGANIC ANALYTICAL SUMMARY 

MONITORING WELL MW-23S 
(All values in ug/L) 

SAMPLENAME MW-23S 

SAMPLEDATE 10/15/97 

ltl) I-Trichloroethane 1 u 
I, 1,2,2-Tetrachloroelhane I u 
1, 1,2-Trichloroethane 1 u 
I, 1-Dichlorocthane I u 
1, 1-Dichlornethene u 
1,~Dichloroethane I u 
1,2-Dichloroethene( total) I u 
1,2-Dichloropropane I u 
2-Butanone 10 u 
2-Hexanone 2 u 
4-Melhyl-2-pentanone 2 u 
Acetone 5 u 
Benzene I u 
Brorµodichloromethane I u 
Bromoform 1 u 
Bromomethane 2 u 
Carbon disulfide I u 
Carbon tetrachloride 1 u 
Chlorobenzene u 
Chloroethane 2 u· 
Chloroform I u 
Chloromethane 2 u 
cis-1,3-Dichloropropene I u 
Dibromochloromethane u 
Ethylbenzene u 
Methylene chloride 1 u 
Styrene I u 
Tetrachloroethene 1 u 
Toluene 1. u 
trans-1,3-Dichloropropene u 
Trichloroetbene I u 
Vinyl chloride 2 u 
Xylene(total) u 



TABLE6-49 
INORGANIC ANALYTICAL RESULTS SUMMARY 

MONITORING WELL MW-23S 
( All values in ug/L) 

SAMPLENAME MW-23S 
SAMPLE DATE 10/15/97 

Aluminum 730 
Aluminum soluble 50 u 
Antimony 5 u 
Antimony soluble 5 u 
Arsenic 10 7 u 
Arsenic soluble 7 u 
Barium 20 llO 
Barium soluble 8J 
Cadmium 5 1 u 
Cadmium soluble I u 
Chromium 10 74 
Chromium soluble 5 u 
Cobalt 50 120 
Cobalt soluble 6.8 
Copper 20 19 
Copper soluble 6.7 
Lead 5 5 u 
Lead soluble 5 u 
Mercury 0.5 0.2 u 
Mercury soluble 0.2 u 
Potassium 2 
Potassium, soluble 1.4 
Selenium 5 6.4 
Seleniwn, soluble 8.2 
Silver IO 1 u 
Silver soluble 1 u 
Zinc 670 -

Zinc soluble 360 



TABLE 6-50 
INORGANIC SAMPLING RESULTS 

SWMUNo.33 
(All values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Lead Mercury Silver 

33-01-1.0 9/11/97 30 E 130 0.12 u 
33-01-1.0 4/28/98 74 N* 
33-02-1.0 9/11/97 22 E 13 0.063 U 

33-02-1.0 4/28/98 82 N* 
. 33-03-1.0' 9/11/97 140 E 8.9 0.068 U 

33-04-1.0 9/11/97 48 E 630 0.14 u 
j :, .. 33-04-1.0 4/28/98 890 N* 

I L- 33-05-1.0 9/11/97 15 E 46 0.06 u ,. 
33-05-1.0 4/28/98 43 N* 
33-06-1.0 9/11/97 64 E 6.5 0.062 U 

33-07-1.0 9/11/97 27 E 38 0:065 u 
33-07-1.0 4/28/98 28 N* 
33-08-1.0 9/11/97 35 E 52 0.06 u 
33-08-1.0 4/28/98 37 N* 
33-09-1.0 9/1 l/97 48 E 6.1 0.06 u 
33-10-l.0 9/ll/97 11 E 4.9 0.062 U 
33-11-1.0 9/11/97 20 E 0.11 0.062 U 
33-12-1.0 9/11/97 22 E 0.15 0.064 
33-13-1.0 4/28/98 7400 N* 
33-13 4-6 7/12/99 18 

i ," 33-13 6-8 7/12/99 5.3 

' 33-13 10-12 7/12J99 1.2 
33-14-l.0 4/28/98 7.2 N* 
33-15-1.0 4/28/98 22 N* 
33-16-1.0 4/28/98 0.25 N* 
33-17-1.0 10/22/98 63 
33-18-1.0 10/22/98 0.76 

'i 



TABLE 6-51 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.33 
(all values in MG/KG) 

1 SAMPLE SAMPLE 1., 

LOCATION DATE Mercury 
Screening Cone. 10 

33-~-I.~ 9/11/97 130. 
33-0 -1.0 4/28/98 74 N* 

33-01-LO 9/11/97 13 
33-02-1.0 4/28/98 82· N* 
33-04-1.0: 9/11/97 630 

' 33-04-1:0 4/28/98 890 N* 

33-0?-l.9 9/11/97 46 
33-05-l.0 4/2&/98 43, N* 
33-07-1.0 9/11/97 38 . 

' 33-07-1.0 4/28/98 28 N* 
33-0¥-1.0 9/11/97 52. 
33-08-L0 4/28/98 37 w 
33-13 4-~ 7/12/99 18 

I 
33-13-1.0 4/28/98 7400 N* 
33-15-LO. 4/28/98 22- N* 
33-17-L0 10/22/98 63 



TABLE 6-52 
lNORGAN!C SAMPLING RESULTS 

SWMU No. 34 
(All values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmiurr Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

34-01-l.0 9/8/97 19000 N' 0.32 u 6.8 63 0.18 24 N 18 E 20 19 E 0.064 u 1200 * 0.64 U 0.064 U 71 NE* 

34-02-l.0 9/8/97 7800 N* 0.29 u 7.2 39 7.2 13 N 6.6 E 140 35 E · l.l 710 • l.5 0.59 63 NE' 

34-.03-l.0 918/97 26000 N" 0.31 u 9.4 90 0.45 30 N 17 E 20 22 E 0.063 u 1800 • 2.9 0.063 U 75 NE' 

34-04-l.0 9/8/97 22000 0.3 u ll * 79 N* 0.39 29 14 37 19 • 0.061 u 2000 E' 0.61 U 0.061 U 80 

34-05-1.0 9/8/97 20000 0.31 u 8.2 * 75 N* 0.64 25 14 95 23 * 0.062 u 1200 E* 0.66 0.065 * 68 

34-06-l.0 918/97 23000 0.31 u 8 • 69 N* 0.78 30 10 51 15 • 0.063 u 1800 E* 0.63 U 0.063 U 71 

34.01~1.o 9/8/91 21000 0.3 ·u 8.7 • 71 N* 0.27 28 10 28 15 • 0.061 u 1900 E* 0.61 U 0.061 U 64 

34-0B~l.0 918197 18000 0.3 u 9.3 * 61 N* 0.23 25 11 51 18 • 0.06 u 1500 E* 0.6 U 0.06 U 64 

34-09-1.0 918/97 21000 0.31 N u 11 • 62 N* 0.28 29 13 28 19 • 0.06 u 1600 E* 0.6 U 0.06 U 70 
34-10-l.0 9/8/97 19000 0.3 u 8.1 • 52 N* 0.32 24 10 26 15 • 0.079 1200 E• 0.61 U 0.061 U 61 

34-11-1.0 9/8197 2.0000 0.32 u 7.9 • 76 N* 0.3 24 12 22 23 • 0.21 1400 E• 0.65 U 0.065 U 68 

34-12-1.0 9/8/97 16000 0.29 u 8.7 • 47 N* 0.2 21 8.8 25 16 * 0.11 1200 E' 0.59 U 0.059 U 54 

34-13•.l.0 9/8/91 18000 0.3 u 8,1 • 62 N*, 0.23 25 12 26 13 • 0.061 1400 E* 0.6 U 0.06 U 71 

34-14-l.0 9/8/97 16000 0.32 u 4.8 • 59 N• 0.12 18 16 13 16 • 0.064 u 800 E' 0.64 U 0.064 U 57 

34-15-1.0 9/8/97 19000 0.3 u 8.6 • 74 N* 0.22 24 11 33 15 • 0.061 u 1400 E* 0.61 U 0.061 U 63 



TABLE 6-53 
INORGANIC PARAMETERS EXCEEDING SCREE!'l'ING CRITERIA 

SWMUNo.34 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Alllrninum Potassium 

Screening Cone. 19265 1900 

34-03-1.0 9/8/97 26000 N* 
34-04-1.0 9/8/97 22000 2000 E* 
34-05-1.0 9/8/97 20000 
34-06-1.0 9/8/97 23000 

. 34-07-1.0 9/8/97 21000 
34-09-1.0 9/8/97 21000 
34-11-1.0 9/8/97 20000 



TABLE 6·H 
INORGANIC SAMPLING RESULTS 

SWMU No. 38S 
(Al! values in MG/KG) 

SAMPLE SAMPLE 
LOCATION. DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potissium Se,leniurn Silver Zinc 

38S-OI-LO 9/9/97 1400 E 0.32 u 2.9 54 0.064 u 5 1.B 99 N 160 0.81 540 0.66 0.I 8 3.4 
"38S·D2•1.0 9/9/91 12000 E 0,31 u 12 200 0.4.4 J l 23 41 N 24 0-,069. 1900 0.62 U 0.062 U 98 
38S-D3·1.0 9/9/97 . 24000 E O.J u 8.9 170 0.27 32 28 31 N 26 0,066 2000 0.61 U 0,061 U 96 
388-04~1.0 9/9/97 2t000 E 0.3 u 12 130 0,29 29 24 0.24 u 22 0.06 u 1800 0.6 u 0.06 u 95 
38S-05-1.0. 9/9/91 14000 E 0.J 1 u . 4.7 66 0.063 u 19 8.4 69 N 20 0.063 u 7'0 0.63 U 0.063 U 45 
_38S-06-LO 9/9/97 17000 E 0.3 u 6.4 53 0.17 20 JO 16 N 16 0,06 u 800 0.6 u 0.06 u 56 
38S-07-1.0 9/9/97 21000 E O.J u 9.6 71 0.24 28 JO JO N 17 0.061 u 1500 0.61 U 0.061 U 68 
38S-08-1.0 9/9/97 17000 N' 0.31 u 8.3 " 023 " N 15 E 230 240 E 0,5"8 1300 . 0.62 U 0.062 U 72 NE' 
38S-09-1.0 9/9/97 18000 N' O.l u 8 52 0,15 23 N 10 E 120 15 E 0.061 u 91'0 . 0.99 0.061 U 56 NE' 
38S~to-1:o 9/9/97 16000 N' 0.3 u 4;5 44 0,09 20 N 10 E 14 12 E 0.06 u 820 • 0.6 u 0,06 u 53 NE' 
JliS-11-t.O 9/9/97 19000 N• o.J u 10 130 0.52 26 N 14 E 45 18 E 0.06 u 1500 • 0.6 u 0.06 u 85 NE' 
38S-l2-J.0 9/9191 18000 N' 0.3 u 7.1 66 0.3 23 16 E 20 18 E 0.06 u 1000 • 0.6 u 0.06 u 58 NE' 



TABLE 6-55 
.,.,, INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.38S 
(all values in MG/KG} 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Potassium 

Screening Cone. 19265 1900 

38S-02-1.0 9/9/97 22000 E 
38S-03-1.0 9/9/97 24000 E 2000 
38S-04-1.0 9/9/97 21000 E 

\_ .. ; 38S-07-1.0 9/9/97 21000 E 



TABLE 6-56 

INORGANIC SAMPLING RESULTS 
SWMU No.39 

(All values in MO/KO) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

. 39-01-1.0 9/13/97 18000 0.31 u 9.8 N 97 0.35 24 15 E 32 70 E 0.I 5 1500 • 15 0,063 U 84 E 
39-01 2-4 719/99 1.6 u 
39-01 4-6 1 /9/99 1.6 u 
'39-02-1.0 9/13/97 17000 0.32 u 9.6 N 97 0.29 22 16 E 40 41 E 0.13 1900 • 4.9 0.064 U 71 E 
39-03-1.0 9/13/97 19000 0.31 u 11 N 120 0.34 25 17 E 37 20 E 0.063 u 2300 • 0.63 U 0.063 U 81 E 

39-04-1.0 9/13/97 14000 0.44 u 8.1 99 0.86 20 14 32 65 E 0,13 1200 7 N 0.087 87 
39-04 2-4 716199 1.6 u 
39-04 4-6 716/99 1.7 u 
39-05-1.0 9/13/97 14000 0.31 u 8.3 95 0.76 20 14 31 17 E 0.063 u I 100 0,63 U 0,083 72 
39-06-1.D 9/13/97 11000 0.32 u 8.8 160 . 0.53 15 8.7 27 38 E 0.09 1100 2.3 N 0.065 U 100 
39-07-1.0 9/13/97 15000 0.32 u 10 75 0.39 20 13 32 59 E 0.17 t200 9.1 N 0.064 U 85 
39:08-1.6 9/13/97 18000 0,34 u 7.5 92 0.27 21 15 21 27 E 0.12 850 0.68 U 0.068 U 70 
39-09-1.0 9/13/97 21000 0.37 N 16 120 0.64 · 29 34 42 45 E 0,15 1600 1.4 N 0.063 U 100 
39-09 2-4 6130199 1.7 u 

· 39-09 4-6 6/30199 1.7 u 
39-10-1.0 9/13/97 20000 0.31 u 9.7 140 0.37 28 15 35 19 E 0.083 1600 0.63 U 0.099 90 
39-11-1 .o 5/8/98 3.1 u 
39·12-1.0 5/8/98 3.1 u 
39-13-1.0 5/8/98 3.2 u 
39-14-1.0 518/98 ).2 u 
39-15-1.0 518/98 3.1 u 



TABLE6-57 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA.: . 

SWMUNo.39 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Cobalt Potassium Selenium 
Screening Cone. 19265 30 1900 5 

39-01-1.0 9/13/97 15 
39-03-1.0 9/13/97 2300 • 
39-04-1.0 9/13/97 7 N 
39-07-1.0 9/13/97 9.1 N 
39,09-1.0 9/13/97 21000 34 
39-10-1.0 9/13/97 .20000 



TABLE 6-58 
INORGANIC SAMPLING RESULTS 

SWMU No.40 
(All values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copper Lead Mercury Potassium Selenium Silver Zinc 

40-01-1.0 9/16/97 7100 0.3 u 4.2 N 29 0.06 u 9 6.6 14 JO 0.16 740 0.6 u 0.06 u 44 
40-02-1.0 9/16197 7100 0.29 u 5.4 N 26 0.059 u II 6.6 18 2000 0.17 790 0.59 U 0.059 U 58 
40-02 2-4 7/2/99 19 
40-02 4-6 7/2/99 17 

.40-03-1.0 9116/97 7700 0.37 N 5.5 N 24 0.06 u 9.5 6.8 I 6 27 0.12 u 700 0.6 u 0.06 u 45 
40-04-1.0 9/16/97 12000 0.3 u 5 N 62 0.06 u 15 9,6 36 18 0.12 u 590 0.6 u 0.06 u 44 
40-05-1.0 9/16/97 5900 0 .32 u 7.4 N 47 0.41 12 4.7 49 42 0.25 440 2.8 N 0.065 U 46 
40-06-1.0 911 6/97 8000 0.4 N 8. I N 54 0.23 16 7.9 51 240 0.2 590 1.8 N 0,064 U 71 
40-07•1.0 4/29/98 33 • 
40-08-1.0 4129/98 21 • 
40-09-1.0 4/Z9/98 12 • 



TABLE 6-59 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.40 
( all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Lead 

Screening Cone. 400 

40-02-1.0 9/16197 2000 



TABLE 6-60 
INORGANIC SAMPLING RESULTS 

SWMU No,42 
(All values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium Cadmium Chromium Cobalt Copp-er Lead Mercury Potassium Selenium Silver Zinc 

'42-01-1.0 9/13/97 17000 0.34 u 9,9 N 100 0.33 23 14 E 370 76 E 0.76 !l00 • 7.6 0.068 U 87 E 
42-01-1.0 516/98 20 , N* 4.3 N• 
42-02-1.0 9/13197 13000 0.32 u 6.5 N 76 0.13 17 14 E 15 20 E 0.31 680 • 0.86 0.064 U 49 E 
42-03-t .6 9/13197 17000 0.32 u 5.8 N 84 0.34 20 13 E 61 34 E 0.47 950 • 1.8 0.065 U 60 E 
42-04-1.0 9/13197 16000 0,33 u ·5 N 80 0.19 17 13 E 12 18 E 0.066 u 730 • 0.66 u 0.066 U 54 E 
42-05-1.0 9113197 15000 0.33 u 5.8 N 89 0.19 17 13 E 15 22 E 0.17 730 • 0.83 0.066 U 54 E 
42-06-1.0 9/13/97 10000 0.31 u 7.2 N 180 0.15 94 9.3 E 46 20 E 0.1 910 • 1.7 0.063 U 60 E 
42-06-1.0 5/6/98 32 N' 3.9 N' 
42-07-1.0 9/13/97 16000 0.32 u 9 N 95 0.41 20 14 E 36 95 E 0.36 1500 • 12 0.065 U 74 E 
42-07 2-4 7/7199 27 1.5 u 
42-07 4-6 717/99 26 J.6 u 
42-07-1.0 5/6/98 25 N' 12 N' 
42-08-1.0 9/13/97 10000 0.3 u 10 N 68 0.22 15 9.1 E 59 28 E 0.11 1000 • 1.3 0.061 U 60 E 
42-09-1.0 9/13/97 17000 0.31 u 9.4 N 100 0.44 24 14 E 34 20 E E 0.084 1900 • 0.69 0.063 U 79 E 



i_ ... 

TABLE 6-61 
INORGANIC PARAMETERS EXCEEDING SCREENING CRJTERIA 

SWMUNo.42 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE 

Screening Cone. 

42-01-1.0 
42-06-1.0 
42-07-1.0 
42-07-1.0 

9/13/97 
9/13/97 
9/13/97 
5/6/98 

Chromium 
38 

94 

Selenium 
5 

7.6 

12 
12 N* 



SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic 

46-01-1.0 9/16/97 16000 0.3 u 7 N 
.46-02-LD 9/16/97 19000 0.33 N 9.4 N 
46-03-1.0 9/16/97 18000 0.36 N 10 N 

TABLE 6-62 
INORGANIC SAMPLING RESULTS 

SWMU No.46 
(All values in MG/KG) 

Barium Cadmium Chromium Cobalt Copper Lead 

73 0.J 8 u 20 11 19 15 
60 0.19 u 25 9 29 15 
47 0.19 u 24 9.2 30 16 

Mercury Potassium Selenium Silver Zinc 

0.12 . u 1100 0.61 U 0.061 U 55 
0.13 u 1400 0.63 U 0.063 U 61 
0.12 u 1300 0.62 . U 0.062 U 61 



SAMPLE SAMPLE 
Lo·cAnoN DATE Aluminum Antimony 

47-01-1.0 9113197 18000 0,32 lJ 
47-02-1.0 9/13197 23000 0.34 lJ 
47•02 4-6 711199 
47-02 6-8 7/1/99 
47-02 10-12 711/99 
'47-03-1.0 9/13197 17000 0.33 1J 
47-04-1.0 9/13/97 17000 0.35 1J 
47-05-1.0 9113197 18000 0.32 1J 
47-06-1.0 5/8/98 
47-07-1.0 5/8198 
47-08-1.0 518198 
47-09-1.0 l 0121198 
47-10-1.0 10/21/98 

Arsenic 

7.1 N 
11 N 

7.8 N 
5.5 N 
5.8 N 

TABLE 6- 63 
INORGANIC SAMPLING RESULTS 

SWMU No.47 
(All values in MO/KG) 

Barium Cudmium Chromium Cobalt 

77 0.22 23 13 E 
87 0.36 29 18 E 

110 0.12 19 17 E 
97 0.25 18 17 E 
70 0.2 21 15 E 

Coµper Lead Mercury Potassium Selenium Silver Zinc 

27 110 E 0.082 1400 • 20 0.064 lJ 62 E 
28 100 E 0.56 1400 • 32 0.068 U 76 E 

12 
15 
1.7 u 

15 25 E 1.7 770 • 1.4 0.067 1J 57 E 
14 23 E 0.33 1000 • 0.69 1J 0.069 1J 63 E 
15 17 E 0.1 1100 • 2.6 0.065 1J 54 E 

3.1 1J 
22 
3.3 1J 
99 
6.1 



TABLE6-64 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.47 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION- DATE Aluminum Selenium 

Screening Cone. 19265 · 5 

47-01-1.0 9/13/97 20 
47-02-1.0 9/13/97 23000 32 
47-02 4-6 7/1/99 12 
47-02 6-8 7/1/99 15 
47-07-l.0 5/8/98 22 
47-09-1.0 10/21/98 99 
47-10-1.0 10/21/98 6.1 



TABLE 6-65 
INORGANIC SAMPLING RESULTS 

SWMU No,48 
(All values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Antimony Arsenic Barium t:admium Chromium Cobalt Copper Lead Mercury Potas.,dum Selenium Silver Zinc 

48-Dl-1.D 9/1 D/97 22D0D D.31 u 9.8 120 D.45 29 18 E 2D0 32 E 15 23D0 D.63 u 0.063 U 93 E 
48-D2-1.0 9/10197 21D0D 0.35 .N 9.1 15D 0.94 24 14 E 1300 88 E 7.4 1600 3.4 E• 0.065 U 260 E 
48-03-1.0 9/10/97 16000 0.3 u 9.6 67 0.3 I 22 21 E 36 27 E D.079 11D0 0.8 E' O.D6 u 52 E 
48-04-1.0 9/10/97 19000 0.31 u · 8.6 140 0.46 23 15 E 3900 140 E 1.1 1400 3.4 E' 0.062 U 150 E 
48-05-1.0 9/10/97 18000 0.32 u 6.1 88 O.J 1 20 14 E 43 21 E 0.32 990 0.64 u 0.064 U 97 E 

. 48'06-1.0 9/10/97 21000 0.3 .u 11 130 0.4 28 19 E 34 20 E 0.062 1900 0.6 u 0.06 u 83 E 
48-07-1.0 9/1 D/97 18000 0.3 u 8.5 150 0.4 25 17 E 30 18 E 0,061 u 1400 0.61 u 0.061 U 79 E 
48-08-1.0 9/1 0/97 18000 0.31 u 9.6 130 0.43 26 15 29 16 0.063 u 1400 0.63 u 0.13 77 
48-09-l.O 9/10197 19000 0.3 u 11 140 0.56 26 21 34 22 0.061 u 1300 0.61 u 0.061 U 83 
48-10-1.0 5/4/98 96 • 
48-11-1.0 5/4/98 120 • 



TABLE 6-66 
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA 

SWMUNo.48 
(all values in MG/KG) 

SAMPLE SAMPLE 
LOCATION DATE Aluminum Copper Mercury Potassium. 
Screening Cone. 19265 600 10 1900 

48-01-1.0 9/10/97 22000 15 2300 
48-02-1.0 9/10/97 21000 1300 
48-04-1.0 9/10/97 3900 
48-06-LO 9/10/97 21000 



ANALYTICAL REPORT NOTES, TERMS AND QUALIFIERS (INORGANIC) 

Notes: 

The metals and cyanide reporting limits (RLs) have been statistically determined to be 
no less than three standard deviations as defined in 40 CFR 136, Appendix B, 
Revision 1.11. All other reporting limits are referenced from the specific analytical 
method. 

Terms: 

NA Not Applicable 

NR Not Requested 

U Below Reporting Limits 

Qualifiers: 

B 

E 

N 

w 

* 

(I) 

12) 

(3) 

(4) 

(5) 

(6) 

17) 

(8) 

(9) 

The reported value is less than the practical quantitation limit (PQL, project 
defined) but greater than or ·equal to the RL. 

The reported value is estimated due to the presence of matrix interlcrence. 

Predigested spike recovery not wit.hin control lim.i~s. 

Post digestion spi..'ke recovery not within control limits. 

RPD or absolute difference for Duplicate analysis not within control limits. 

Reference Standard Methods 19th edition. 

pH analyzed outside USEPA specified holding time. pH must be-measured 
immediately after sample collection. 

The sample pH did not meet the preservation guidelines. Therefore the pH was 
adjusted upon receipt. 

The sample had to be diluted because of matrix interferences. 

Reference Standard Methods 17th edition for the distillation method. 

The sample was analyzed out of the USEPA holding time. 

The sample was received in the laboratory out of the USEPA holding time .. 

The shipping cooler temperature exceeded 6°C upon receipt to Eckenfelder 
Laboratory, LLC. 

When the concentration of the analyte is below the detection limit, the 
detection limit must be divided by the %Solids (in decimal form) in order to 
obtain the sample's true detection limit on a dry weight tiasis. 

Analysis was subcontracted 

L;\REPORTS\ART&QJN2.DOC 
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ANALYTICAL REPORT TERMS AND QUALIFIERS (GC/MS) 

MDL: The method detection limit (MDL) is defined as the minimum 
concentration of a substance that can be measured and reported with 
99% confidence that the analyte concentration is greater than zero. The 
MDL is determined from analysis of a sample containing the analyte in a 
given matrix. 

EQL: The estimated quantitation limit (EQL) is defined as the estimated 
concentration above which quantitative results can be obtained with a 
specific degree of confidence. Eckenfelder Laboratory, LLC. defines the 
EQL to be ten times the MDL. 

U: The presence of a "U" indicates that the analyte was analyzed for but 
was not detected or the concentration of the analyte quantitated below 
the MDL. 

B: The presence of a "B" to the right of an analytical value indicates that 
this compound was also detected in the method blank and the data 
should be interpreted with caution. One should consider the possibility 
that the correct sample result might be less than the reported result and, 
perhaps, zero. 

D: When a sample (or sample extract) is rerun diluted because one of the 
compound concentrations exceeded the highest concentration range for 
the standard curve, all of the values obtained in the dilution run will be 
flagged with a "D". 

E: The concentration for any conipound found which exceeds the highest 
concentration level on the standard curve for that compound will be 
flagged with an "E". Usually the sample will be rerun at a dilution- to 
quantitate the. flagged compound. . 

J: The presenceof a "J"to the right of an analytical result indicates that the 
reported result is estimated. The mass spectral data . pass the 
identification criteria showing that the compound is present, but the 
calculated result is less than the EQL. One should feel confident that 
the result is greater than zero and less than the EQL. 
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Time (sec) 

MW-20R 

Data Set: P:\HYDRO\DYNO\SLUG\MW-20r.agt 
Date: 10/07 /99 Time: 11 :16:55 

PROJECT INFORMATION 

Company: Brown & Caldwell 
Client: Dyna Nobel 
Project: 60192 
Test Location: Port Ewen, NY 
Test Well: Mw-20r 

AQUIFER DATA 

16. 

Saturated Thickness: 304.8 cm Anisotropy Ratio (Kz/Kr): 1.: --

WELL DATA (MW-20r) 

20. 

Initial Displacement: 0.297 cm Water Colu.mn Height: 1987.6 cm 
Casing Radius: 5. cm Wellbore Radius: 5. cm. -
Screen Length: 540. cm 

SOLUTION 

Aquifer Model: Confined Solution Method: Bouwer-Rice 

K = 0.5062 cm/sec yO = 0.2712 cm 

. 
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MW-21D 

Data Set: P:\HYDRO\DYNO\SLUG.\MW-21 d.agt 
Date: 10/07 /99 Time: 10:45:11 

PROJECT INFORMATION 

. i. Company: Brown & Caldwell 
Client: QynoNobel 
Project: 60192 
Test Location: Port Ewen 
Test Well: MW-21 d 

AQUIFER DATA 

Saturated Thickness: 304.8 cm Anisotropy Ratio (Kz/Kr): 1. -- - . 

WELL DATA (MW-21d) 

Initial Displacement: 0.541 cm Water Column Height: 1271_.3 cm 
Casing Radius: 5. cm Wellbore Radius: 15. cm - -
Screen Length; 300. cm 

SOLUTION 

Aquifer Model: Confined Solution Method: Bouwer-Rice 

K = 0.6585 cm/sec yo= 1.089 cm 
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Data Set: P:IHYDRO\DYNO\SLUG\MW-21r.agt 
Date: 10/07 /99 Time: 10:47:32 

PROJECT INFORMATION 

Company: Brown & Gladwell 
Client: D)lnO Nobel 
Project: 60192 
Test Location: Port Ewen, NY 
Test Well: MW-21r 

AQUIFER DATA 

Saturated Thickness: 609.6 cm Anisotropy Ratio (Kz/Kr}: 1. -

WELL DATA (MW-21r) 

Initial Displacement: 0.132 cm Water Column Height: 1271.6 cm 
CasingRadius: 5. cm Wellbore Radius: 15. cm -
Screen Length: 600. cm 

. 

SOLUTION 

Aquifer Model: Confi~ed Solution Method: Bouwer-Rice 

K = 0.005258 cm/se.c yO = 0.08468 cm 



l 

'f 
\-. 

E 
2. -C 
a, 
E 
a, 
(.) 
m 
ci. 
.'!! 
0 

1. 

0.01 
0. 1.6 

0 

0 

3.2 4.8 6.4 8. 

Time (sec) 

MW-22D 

Data Set P:\HYDRO\DYNO\SLUG\MW-22d.agt 
Date: 10/07/99 Time: 10:49:55 

PROJECT INFORMATION 

Company: Brown & Caldwell 
Client: Dyna Nobel 
Project: 60192 
Test Location: Port Ewen , NY 
Test Well: MW-22d 

. 

AQUIFER DATA 

Saturated Thickness: 579.1 cm Anisotropy Ratio (Kz/Kr): .!.: 

WELL DATA (MW-22d) 

Initial Displacement: 1.11 cm Water Column Height: 680.3 cm 
Casing Radius: 5. cm Wellbore Radius: 15. cm -
Screen Length: 150. cm 

SOLUTION 

Aquifer Model: Confined Solution Method: Bouwer-Rice 

K = 0.09814 cm/sec y0 = 1 .276 cm 
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MW-22R 

Data Set: P:IHYDRO\DYNO\SLUG\MW-22r.agt 
Date: 10/07/99 Time: 11:15:38 

. 

PROJECT INFORMATION 

Company: Brwon & Caldwell 
Client: Dyna Nobel 
Project: 60192 

Port Ewen, NY Test Location: 
Test Well: MW-22r 

AQUIFER DATA 

Saturated Thickness: 609.6 cm Anisotropy Ratio (Kz/Kr): 1. 

WELL DATA (MW-22r) 

Initial Displacement: 0.17 cm Water Column Height: 1380.1 cm 
Casing Radius: 5. crri Wellbore Radius: 5. cm 
Screen Length: 600. cm 

SOLUTION 

Aquifer Model: Confined Solution Method: Bouwer-Rice 

K = 2.869 cm/sec y0 = 0.1744 cm 
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Subsurface Well Name/Location: .. 

Brown and Caldwell Boring Log C-4 
Page I of O 

Project: Vertical Delineation Project No.: Start Date: 7 /2/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /2/99 

· DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Ouration: NA ·TWC:NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA 

~ 

(cm/sec) rock East: NA . 

a, Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes (81 no 

:!!,!. No. 6 in. (fl) (ppm) 
Comments: 

i. 

= Hydraut. 0. Run Rec. VISUAL REMARKS a, Cond ROD 
CJ No. cm/sec (ft.) CLASSIFICATION 
0 

1/ I 5-11-12-11 e MF Sandy Silt 

~ " 
2 IO-U-20-12 ~ MF Brown Sandy Silt (-clay) ;; damp 

5- ;; 3 5-B-7-10 - F Sandy Silt (+clay), damp 

~ 
e 

. 4 10-11-12-10 " Brown lo gray Silly Clay lo 
/, Bacldilled w/ e Clayey Sill, Damp 

,; Cement 5 4-5-6-7 " Gray Silly Clay, damp -Grout 
10- ~ 

- Bortng backfilled w/ 
6 2-4-5-6 Grout. 

- ;; C 

~ 7 3-5-6-9 e Gray Silly Clay, Pebbles, F SAND, 
. " 

5aturated 

15- ;; 8 l0-I2-14-12 - Brown F SAND, salwated 
:..L e End of Boring ~ 16' 

-

- " 

20- - . 

- -
-

- -
- -

25- -
- -

-

" -

- . -
30 



Subsurface Well Name/location: 

Brown and Caldwell Boring Log C-5 
Page I of 0 

Project: Vertical Delineation Project No.: Start Date: 7 /2/99 

Client: Dyno-Nobel 60W2.00I Finish Date: 712/99 

DRILLING DAT A SAMPLING METHODS-

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: Acker AUger Rig Diameter: T NA NA 

Method: Direct Push other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Ouration: NA TWC: NA 

Coupllng: NA NA Gals. Purged: NA TPC: NA 
. 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION SAMPLE DATA 

rock (cm/sec) 
. East: NA 

. 

-;;; Samp. Blows/ Rec. uses HNU Geophysical Log: Dves 0no 
g No. 6 ;~ (ft.)_ (ppm) 

Comments: 

= Hydraul. 0. Run Rec. VISUAL 
QJ Cond. RGD REMARKS 
c:J No. cm/sec (ft.l CLASSIFICATION 
0 r::, . I 8-10-5-6 MF Gravel, Sand and Silt 

~ 2 7-7-11-10 - MF Blown Clayey Silt to Silt / 

5- ; 
3 3-5-8-10 I- Brown F Silt (-sandl, damp ; a 

. / 4 10-10-12-10 " Brown F Ciayey Sill, m~sl, 

- ; BackfilleO w/ - mottled 

- Cement 5 H-8-6 ; Grout 
10- - Boring bac:Kfilled wl 

- ; 6 1-3-5-6 Red Brown to gray, F Silty Clay Grout. 

-

~ 
- to Clay, mottled 

- 7 5-8-8-5 Gray Silty Ciay, saturated 

- r/ -

15- ~ 8 5-5-5-6 ~ 

- LL 
' 

End of Boring ~ 16" 

. 

-. 

20- -
-

--
-

25:..__ -

-
-

--
--

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 1-1 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 1 /26/99 

Client: Oyno-Nobel 60/92.001 Finish Date: 7 /26/99 

DRILLING DATA SAMPLING METHODS 
Inspector: Narc Conger Sampler Tube .Core 

Contractor: Maxim Technologies Type; Split-Spoon NA NA 

Equipment: Tripod/Barge Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rocil East: NA 

-;;::, samp. Blows/ Rec. uses HNU Geophysical Log: Dyes [81 no 
a, No. 6 in. (fl) (ppm) a, Comments: Detonation Pond '==-
= Hydraut 0. Run Rec. VISUAL a, Cond. RQO REMARKS D No. cm/sec (ft.) CLASSIFICATION 
0 / 

. 

~ I H+I - Gray CIAY, w/ Live Detonators, 

Boring - wire, ash 

/ 
• <,,·· Live Detonator, wire, ash 

2; 
collapse 2 H-1-1 L 

. C End o1 Boring @ 4' 

5- ~ 

. C 

. " 

. L 

. C 

10- ~ 

- C 

. " 
- L 

. C 

15- ~ 

- C 

- C 

C -

- C 

' 
20- -

- C 

. L 

- -
--

25- -
C 

- ._ 
- -

. 

30 - -



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 1-2 
Page I of I 

Project: Verlica/ Delineation Project No.: Start Date: 7/27/99 

Client: Dyno-Nobel 60192.001 Finish Date: 7 /21199 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: Tripod/Barge Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Ourati.on': NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil Slug Test: NA North: NA - SAMPLE DATA (cm/sec) rock East: NA 

.; Samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes [XI no 
g No. 6 in. (ft.} (ppm) 

Comments: Detonation Pond 
=· Hydraul. a. Run Rec. VISUAL REMARKS "' Cond. RQD 
Cl No. cm/sec {ft) CLASSIFICATION 
0 V 

. 

~ 
I I-H-1 " Glay CIAY, 4 Live Detonators, 

- Boring C 
wire, ash 

'/ collapse 
Live Detonator. wire, ash 

- 2 1-1-1-1 " 
- '....L " End of Boring~ 4' 

5- ~ 

- " Boring was Canceled by 
- C Dyno-Nobel due to the 

presence of Live - " Detonators in spilt-spoon, 

- C deemed IDLH .. 

10- ~ 

C 

- C 

- " 
- C 

15- ~ 

- -
- -

- -

- -
20- -

- -
- -

- -

- -
25- -

- -

- -

- -

-
30 . 



Brown Subsurface Well Name/Location: 

and Caldwell Boring Log 1-5 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /26/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7126/99 

DRILLING DAT A SAMPLING METHOOS 
Inspector: Marc Conger Sampler Tube Core 
Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: 550 A TV Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA . NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA - (cm/sec) rock East: NA 

'ii; \.. Samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes l3'J no 
g No. 6 in. {ft.) (ppm) 

Comments: 
c:::; Hydraul VISUAL 0. Run Rec. a, Cond. ROD REMARKS D No. cm/sec (ft.) CLASSIFICATION 
0 

~ - I 1-J-5-5 - Gray CIAY, w/ plant material 

- / . V 2 H-5-7 Gray/Red Brown Silty Clay to Dead plants/root material 

/ 
Clayey Silt create 3' gap above soil, 

5- 3 5-7-6-9 Red Brown F Silty Clay to Clayey 
samples were collected - where soit began 

/ Sil~ Varved & Mottled 

/ 4 4-5-5-7 r Red Brown to Gray CLAY, (+) 

BacKfil!ed w/ Clayey Silt H Silty Clay, 

~ Cement 
Saturated 

Grout 5 1-2-H !----Gray CLAY, Plastic, saturated 
10- ~ -

6 5-J-3-2 " 
. / r Boring backflHed w/ 

~ 7 H-2-1 f- Grout. 

15- / 8 1-2-2-3 f-

'...L End of Boring.~ 18' 

f-

20- f-

-

- -
. 

25- -
-
-
-

-
30 I 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 1-7 
Page I of o 

Proiect: Vertical Delineation Project No.: Start Date: 7 /26/99 

Client: Oyno-Nobel 60/92.00/ Finish Date: 7 /26/99 

DRILLING DATA SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: 550 ATV Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA NA Duration: NA TWC:NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA - (cm/sec) rock East: NA 

'" 
Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes C8J no 

~ 
No. 6 In. (ft.) (ppm} 

Comments: 

£ Hydraul. VISUAL 0. Run Rec. a, Cond. ROD REMARKS Cl No. cm/sec (fl.) CLASSIFICATION 
0 v I H-H Gray OAY, w/ wire, plant material 

- ~ 
~ 

2 2-2-4-4 - Gray/Blue CLAY to Clayey Silt Dead p!anls/roqt material 
- crea-te 3' gap above soil, 

5- / Boring 3 5-I0-12-10 
samples were collected 

- where soil began 

/ Collapse 

- ~ 4 6-4-3-4 Gray CLAY, Plastic, saturated 

" 
~ 5 2-12-100/) End of Boring ~ 9' 

10- - Boring collapse. 
-

- -

-

-
15- -

-

-

-

- -

20- -

- -
- -
- -

- -
25- -

-

- -

-
- -

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 2-01 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /12/99 ,. 

Client: Oyno-Nobel 60192001 Finish Date: 7 /12/99 

DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY.DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA 

~ 

(cm/sec) rock East: NA 

ru Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes IZJ no 
a, No. 8 in. (ft.I (ppm) 

Comments: .::::. 
£ Hydraul VISUAL 0. Run Rec. a, Cond ROO REMARKS 
0 No. cm/sec (HJ CLASSIFICATION 
0 v - I 8-18-18-18 " Debris, Brown MF Sandy Silt to 

- ~ 
Silty Sand 

-
~ 

2 e-~-8-14 - Fill, Asphault material ~ 4' 

- • 

5- ~ BacK!illed w/ 3 3-2-H ~ Fm, Wood, Brick, Concrete, Orange Boring backfilled w/ 
- Cement f-

MF Sand, damp Grout. Refusal @ 12.6' r; Grout 
4 2-3-4-5 " 

~ -

~ 
5 5-6-9-IO a 

10- -

- ~ 6 12-16-17-12 -
- / 
- Spli\ Spoon 

12-I00/.4 
Split Spoon Refusal @ 12.6 End of 

Refusal@ Boring @ 12.6 
- 12.6' 

15- f-

- . ·: 'i :,· 

--
-
-

20- -

-
a 

-
--

25- -

-
30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 2-7 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: '7 /14/99 

Client: Dyno-Nobel 80192.001 Finish Date: 7 /14/99 

DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push . Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals •. Purged: NA TPC: NA 

soil -~ SIUg Test: NA North: NA 
WELL CONSTRUCTION ~ SAMPLE DATA (cm/sec) rock East: NA 

- Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes ~ no 
a, No. 6 In. (It.) (ppm) 
~ comments: 

cS Hy<ITaul. VISUAL :rr Run Rec. REMARKS 
D No. Cond. (ft.) RQD 

CLASSIFICATION 
0 

cmfsec 

v I 2-18-20-3 " Debri, :fill, rock, wood, ash, wire 

. r; ~ 
(green Cu Stains) 

~ 
2 35-12-!0-9 " 

. . 

5- / BacKfil!ed 11/ 3 H2-30-8 - Orange F s,iy Sand w/ pebbles 

~ 
Boring backfilled wl 

. Cement Grout. 
Grout 

C Split Spoon 4 30-1001.4 Spill Spoon Refusal ~ 6.9 End of Re1usal@ 6.9' 

- Refusal@ Boring@ 6.9 

6.8 
-

10- -
. -

-

. 

. -
15- -

-. . · . 
. 
. 
. 

20- -

. 

-

25- -

-

30 



Subsurface Wei! Name/Location: 

Brown and Caldwell· Boring Log 2-18 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 1 li3/99 

Client: Oyno-Nobel 60192.001 Finish Date: 7113/99 

DRILLING DATA SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acl(er Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION . WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals, Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rock East: NA 

I 
\, ,, '" 

Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes !SJ no 
,!'! No. 6in. (fl.) (ppm) 

Comments: 

cS Hydraul. VISUAL 0. Run Rec. a, Cond. RQD REMARKS c:::, No. cm/sec (ft.) CLASSIFICATION 
0 

/ I 4-6-7-9 - LT Brown F Clayey Silt lo Sill 

1 2 B-19-20-2 ~ Red Brown F Clayey Sill to Silt 

~ . 

5- :; 3 H-9-11 ~ 

? ' 
. 4 1.3-13-15-16 L Red Brown MF Silty Clay to 

'./ BacKlilled ~,/ ~ 
Clayey Silt, damp, varved, mottled ·~ Cemenl 5 4-6-7-9 L 

Groul 
10- ? L- Boring backfilled w/ 

6 2-4-4-6 L Grout. 

. ? L 

:; 1 5-5-3-4 C Dark gray CLAY, platic, moist 
. L 

15- ? B 2-3-4-4 -
'._L End ol Boring ~ 16' 

- -
I 

--

- -
20- --

--

- -
- -
- -

25- -

-
-

- -

-
30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 3-2 
Page I of 1 

Project: Vertical Delineation Project No.: Start Date: 7/14/99 

Client: Dyna-Nobel 60192.001 Finish Oat e: 7 /14/99 
··< , .. DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 
Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger mg Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY OATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duralion: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soi! Slug Test: NA North: NA 

'--- SAMPLE DATA (cm/sec) rock East: NA 

a:; Samp. -Blow,/ Rec. uses HNU Geophysical log: 0 yes [g] no 
.l!! No . 6i~ {ft.) (ppm) 

Comments: . 

= Hydraul. 0. Run Rec. VISUAL a, Cood. RQO REMARKS Cl No. cm/sec (ft.) CLASSIFICATION 
0 

r'./ I 7-11-4-4 C Debris fiUt rock, slag, ash, wire, r/. Saod & Silt 

. r:: 2 4-5-10-B " 

5- r:: BacKfilled w/ 3 2-4-8-12 '-- Orange MF Silty Sand, mottleo Boring backfilled w/ 

~ Cemerrl Grout. 
Grout 

. ~ 4 8-10-10-35 

Split Spoon Split Spoon Refusal@ 8.1 End of Relusal@ 8.1' 
. Refusal@ BJ I00/.3 Boring~ 8.t' 

10- '--

. C 

L 

15 '--
L -

. " 
L 

. " 
20 ~ 

. C 

L 

L 

" 
25- ~ 

. ·" 

" 
30 



Subsurface Well Name/location: 

Brown and Caldwell Boring Log 3-8 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7/14/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /14/99 

DRILLING DATA SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2·· NA NA 

Method: Direct Push other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rock East: NA 

":ii Samp. Blows/ Rec. uses HNU Geophysical log: Dyes !2:J no 

~ 
No. 6 in. (fl.) (ppm) 

Comments: 
,s Hydrauj. VISUAL Q_ Run Rec. a, Concl. RQD REMARKS D No. cm/sec {fl.) CLASSIFICATION 
0 

'./ I 7-5-4-3 - Debris fill, rock, wood, ash, wire, 

- ~ - Sand & Slit 

~ 
2 1-2-2-1 " 

- \.. 

5- ~ BacKtilled w/ 3 1-1-H - Plnk Ash, Clay, wires, Sand & Silt Boring backfilled w/ 
- Cement Grout. 

~ Grout 
4 7-9-13-12 - F Orange SAND 

. ~ 
[; 5 9-14-14-22 - Orange Pebbly Conglmerate, MF 

10- - SAND 

. Split Spoon 45-I00/.2 Split Spoon Refusal ~ I0.7 End of Refusal ~ 10.7' 
Relusal@ Boring ~ I0.7 
10.7 

. 
-

15- -

- .,, -

-

-
20- -

--

-

' 
-

n' 

25- -

-
-

-
-

30 I 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 4-5 
Page I of O 

Project: Vertical Delineation Project No.:. Start Date: 1/12/99 

Client: Oyno-Nobel 60192.001 Finish Date: 7 /12/99 

ORlLLING DAT A SAMPLING METHODS 
)nspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: r NA NA 

Method: Direc I Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purgect: NA TPC: NA 

WELL CONSTRUCTION 
sol! 

SAMPLE DATA 
Slug Test: NA North: NA 

f-.- (cm/sec) rock East: NA 

- Samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes ['S;) no 
w No. 6 in. (fl.) (ppm) 
~ Comments: 
cS Hy<lraul. VISUAL 0, Run Rec. REMARKS w Cond ROD Cl No. cm/sec (fl.) CLASSIFICATION 
b v I 16-19-14-13 " Orange to brown MF Silty Sand 

~ f-

~ 
2 . H0-30°4l " 

c 

5- V BacKfl!led w/ 3 5-60-60-40 ~ Boring backfilled w/ 

l'.'.'.: 
Cement - Grout. 
Grout 

. V 4 0-l0-1001. -
Spilt Spoon - Split Spoon Refu,al@ 7.6 End of Refusal @ 7.6' 
Relusal © Boring@ 7.6 

. 7.6' -
10- -

- -

-
, 

15- -
- -

-

-

, 

20- -

-

-

. 

. "·-

25- -

- -

-
30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 4-8 
Page I of O 

Project: Vertical Oelinea/ion Project No.: Start Date: 7 /13/99 

Client: Dyna-Nobel 60192.00/ Finish Date: 7 /13/99 

DRILLING DATA SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/ii-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: o,rect Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION I--- SAMPLE DATA (cm/sec) rock East: NA 

'ii; Samp. Blows/ .Rec. uses HNU Geophysical Log: Dyes l:8J no 
-2" No. 6 in. (ft.) (ppm} 

Comments: 

= Hydraul. C. Run Rec. VISUAL a, Cond. ROD REMARKS D No. cm/sec (ft.) CLASSIFICATION 
0 I/ 

-

~ I 1-5-2-1 - LT Brown F Sll T, roots, lop soil 

~ 2 
. 

- 3-5-10-20 LT Brown F Clayey Silt lo Silt 

- ~ 5- 3 8-12-15-16 ~ 

- ~ ~ 

- ~ 4 6-34-36-2 ~ Red Brown MF Silly Clay to 

- BacKfiled e/ ~ 
Clayey sm, damp, varved, mottled 

- './ Cement 
5 5-6-9-IO ~ 

Grou{ 
10- ~ 

~ Boring backf~ed el 
- 6 3-6-6-7 r Grout. 

- ~ e 

-

~ 7 IO-I0-9-8 a 

- e 

15- ~ 8 5-6-6-5 I- Dark. gray CLAY, p!alic, moist 

- ~ • End of Boring ~ 16' 
. a 

• 
e 

20- r-
. e 

- c 

. -
25- . -

. 

-

-

30 



Subsurface Well Name/Location: 

Brown and Caldwell. Boring Log 9-7 
Page I of O 

Project: Vertical Delineation Project No.: Start Date: T /12/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /12/99 

DRILLING DAT A . SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/ii-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soff Slug Test: NA North: NA 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) roe!\ East: NA 

:0 Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes 0no a., No. 6 in. (jl) (ppm) 
~ Comments: 

\ ,' 

= Hydraul. g Run Cood. Rec. RQD VISUAL REMARKS C, No. cm/sec 
(ft.] CLASSIFICATION 

0 
/ - I 11-8-8-8 Top Soil, ml brown Silty Clay, 

- 1/ loose, dry 

-

1/ 2 12-12-15-17 - Gravel, MF Sand to f SHly Clay, 
. dry 

5- 1/ 
. 

3 B-7-10-13 - Red, f Silly Sand and Sandy Sill, 
. 

1/ - to Silty Clay 

4 20-15-19-1 CMF Silty Clay and Gravel 
. / BacKfi!led w/ -

1/ Cement 5 2-4-7-11 CMF SAMJ to brown Silty Clay, Grout 
10- ~ - moist 

Boring backfilled w/ 
. 6 2-2-3-3 - Grout. 

[/ 
- ~ 7 3-7-4-5 - Dark gray F CLAY w/ Sand & 

Gravel 

15- 1/ 8 2-2-2-2 - Gray Ctay, w/ trace Silt, some 
Sand (+I Gravel ~ 

nd of Boring @ 16· 

f-

r 

20- f-

f-

f-

f-

r 

25- f-

f-

.r 

f-

.. 
30 

f-



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 6-2 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /14/99 

Client: Dyno-Nobel 60192.001 Finish Date: 7 /14/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct·Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM; NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 
· .. 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rock East: NA 

! 
• I 

I - samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes lSJ no a, 
No. 6 in. (ft.) (ppm) d!!. Comments: 

.c 
Hydra~. 0. Run Rec. VISUAL a, Cond. ROD REMARKS Cl No. cm/sec (ft.) CLASSIFICATION 

0 
vl 1 -20-1001. r 

Refusal @ 1.6' . r Refusal ~ 1.6 ' ... .,,~ .. 
r 

r 

5- f-

r 

e 

r 

. e 

10- f-

. -
a 

. r 

-
15- f-

. -
. 

-
20- -

. -

. 

-
25- -

. 

-

30. 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 6-7 
Page f off 

Project: Vertical Delineation Project No.: Start Date: 7 /15/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /15/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type:· Sp/ii-Spoon NA 
. 

NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil Slug Test: NA North: NA 
~ SAMPLE DATA . (cm/sec) rock East: NA 

-:;, Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes l?:<J no 
ID No. 6 in. (ft.) (ppm) 
~ Comments: 

c5 Hydraul. VISUAL Q. Run Rec. ·ID Cond. RQO REMARKS Cl No, cm/Sec (ft.) CLASSIFICATION 
0 V) Relvsa1@ r C 

Refusal ~ r 
. " \ .' 

f-

- " 

' !'!. ' 
5- -

- C 

f-

-
10- I-

" 
f-

- " 
" 

15- I-

" 
-

- -

-

20- -

-- . 

- -
-
-

25- -
-

- -

-

-
30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 6-10 
Page I of O 

Project: Vertical Delineation Project No.: Start Date: 7 /14/99 --·--; 

Client: Dyna-Nobel 60/92.001 Finish Date: 1 /14/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/ii-Spoon NA NA 
Equipment: Acker Auger Rig Diameter: 2·· NA NA 
Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (JD): NA NA Duration: NA TWC: NA 
Coupling: NA NA Gals. Purge ct: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION ~ SAMPLE DATA (cm/sec) rock East: NA 

~ Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes Cx;] no 
"' No . 6 in. (fl.) (ppm) .l'! Comments: 
5 Hydraul. VISUAL 0. Run Rec. 
"' Cond. RQD REMARKS Cl No. (ft.) CLASSIFICATION 
0 . cm/sec 

v I 3-3-5-4 Ash, Rock Debris, Caps, wire, 
. ~ C Suiter odor 

v : 4-20-100, .1 Ash, Bedrock 
. Refusal @ C 

5- 4.0' 
L • Refusal ~ 4.0 · 

. 
C 

L 

. C 

10- I-

. L 

~ 

L 

L 

15- ~ 

. .- L 
... 

. • 

. 
C 

20- ~ 

C 

. 

25-
. ·,·~-

~ 

. 

~ 

. 
30 



I 
I 

Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 6-19 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /15/99 

Client: Oyno-Nobe/ 60192.001 Finish Date: 1 /15/99 

DRILLING DATA SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Oirec t Push other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA --
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

,oil Slug Test: NA North: NA 
WELL CONSTRUCTION ~ SAMPLE DATA _ (cm/sec) rock East: NA 

w Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes t8J no 

~ 
No. Sin. {ft.) (ppm) 

Comments: 

clo Hydraul. VISUAL c,_ Run Rec. <1) Cond. ROD REMARKS C) No. cm/sec (ft.) CLASSIFICATION 
0 

/ - I 4-18-5-8 brown Silty Sand w/.slag material 

- ~ -

-
'/ 

BacKfilled w/ 2 4-8--7-11 Boring bacllfilled w/ 
- Cement - Grout. 

Grout 
5- '/ 

3 20-100/.4 - Split Spooo Refusal @ s· End of Split Spoon Refusal@ 5' 
- Refusal @ 5' Boring@ 5' 

C I 

. 

-
10- -

- -
-
-

-
15- -

-
-
- -
- . 

20- -
- -
-

-
-

25- -
-

- -

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 6-25 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /14/99 

Client: Oyno-Nobel 60192.001 Finish Date: 7 /14/99 

. DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Oirec t Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Dur a tion: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION e--- SAMPLE DATA (cm/sec) rock. East: NA 

~ samp. Blows/ Rec. uses HNU Geophysical Log: Dyes rg]no 
-2! Ho. 6 in. (ft.) (ppm) 

Comments: 

5 Hydra~. VISUAL 0. Run Rec·. REMARKS a, Cond. RGD Cl No. cm/sec (ft.) CLASSIFICATION 
0 

/ - I 12-13-9-9 -

- / Refusal @ - 2.3· Refusal @ 2.3 · - 20-100/.4 

-
5- -

- -

-

- -

-

10- -
-
- -
-

-

15- -
- -
- -

-
-

20- -
-
- -

-
- -

25- -
-

- -

-
- -

30 



Subsurface Well Name/location: 

Brown and Caldwell Boring Log 6-30 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /15/99 

Client: Dyna-Nobel 60192.001 Finish Date: 1 /15/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2'" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION '-- SAMPLE DATA {cm/sec) rock East: NA 

- samp. Blows/ Rec. uses HNU Geophysical Log: Dyes [8J no 
"' No • 6 ill. (fl,) (ppm) 
.l!! Comments: 

= Hydraul. 
~ Run Cond. Rec. ROD VISUAL REMARKS 0 No. cm/sec (fl.I CLASSIFICATION 
0 v,1 

Relusal @ f Refusal @ I' 
-

-

5- ~ 

-

-

-
-

10- -
. 

-
--

-
-

15- ~ 

-

- -
-
- -

20- -

- -
-

- -
-

' 25- -
-

-

-

30 -



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 6-32 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /16/99 

Client: Dyna-Nobel 60192.001 Finish Date: 1/16/99 

DRILLING DA TA SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA - (cm/sec) rock. East: NA 

., Samp, Blows/ Rec. uses HNU Geophysical Log: 0 yes ~no 
a, No. 6 in. {fl.I {ppm) 

Comments: -'=' 
= Hydraul. 0. Run Rec. VISUAL a, Cond. RQD REMARKS D No. cm/sec (ft.) CLASSIFICATION 
0 

/ . I 4-9-11-13 - Brown/Orange MF SAND (+) Silt 

. ~ BacKlilled WI 2 0-10-34-3 -

/ Boring backfilled w/ 
Cement Grout. 
Grout 

5- ~ 3 16-18-r6-l9 -

. j 4 3-32-46-5 - Brown w/ Black Ash/Peat, F SILT 

~ 
(+I Sand 

. 5-88-100/, / 
10- Split Spoon - Spit Spoon Refusal ~ 9.6' End 01 Refusal ~ 9.6 

Refusal@ BOiing ~ 9.6' 
s.e· 

. 

. . 

15- -
. 
. 
. 
. -

20- -
. 

25- -
. -

. 

" 
. e 

. 
" 30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 6-36 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 1/19/99 

Client: Dyno-Nobel 60/92.001 Finish Date: 7 /19/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Oirec I Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA · NA Method: NA Grade: NA 

Diameter (JD): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil 
SAMPLE DATA 

Slug Test: NA North: NA 
WELL CONSTRUCTION ~ (cm/sec) rock East: NA 

!. 
.; Samp. Blows/ Rec. uses HN\I Geophysical Log: Dyes f8l no 
g No. 6 in. (ft.) (ppm) 

Comments: 

= Hydraul. a. Run Hee. VISUAL REMARKS ru Cond. ROO 
D No. cm/sec (jtJ ,'!; CLASSIFICATION 
0 

'/ . . I 4-6-16-16 Dark Brown SILT(+) Sand, roots 

1/ -

'/ 
BacKlil!ed w/ 2 6-18-26-2 Brown MF Sandy Silt, damp Boring bacl<filled w/ 
Cement Groot. 
Grout 

5- 1/ 3 0-12-18-21 -

. 
/ 

Split Spoon 24-100/.4 - Split Spoon Relusal ~ 7' End of Refusal~ 7.0' 
Refusal@ f Boring~ 7' 

-
10- -

- -

. 

-
15- -

-

. 
. 

20- -

-
-

- -

-
25- -

-
- -

- -

- -
30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 10-04 
Page I of O 

Project: Vertical Delineation Project No.: Start Date: 7 /8/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /9/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies · Type: Sp/ii-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter OD); NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soa 
SAMPLE DATA 

Slug Test: NA North: NA 
WELL CONSTRUCTION - (cm/sec) rock East: NA 

~ Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes i:gJ no 
a., No • 6 in. (ft.) (ppm) .)!! Comments: 
= Hydraul. 0. Rw, Rec. VISUAL a., Cond. RGO REMARKS 0 No. cm/sec (ft.) CLASSIFICATION 
0 v . l 5·6·!H4 Top Soil, grass, roots, loose F 

. ~ 
SILT, dry 

2 14-19-15-11 F Red to Brown Silty Clay to 

~ Clayey Silt, varved 

5- ~ 3 5-H0-11 - F Brown to Gray CLSY and Silt, 
~ 

moist 

. ~ 4 6-12-16-16 ~ (3") MF Flowing Sand, MF S-ity 

/ BacKlilled i,/ ~ 
Sand, saturated 

. ~ Cement 5 4-4-6-6 ~ Red Brown F Silty Clay, varved Grout 
10- ~ 

~ Boring backfilled w/ · 
. 6 4-4-2-5 r Red Brown CLAY, varved, mottled, Grout. 
. ~ r damp 

. 

~ 7 4-5-5-4 r 

. r 

15- ~ B 5-4·4·4 ~ Dark gray CLAY, platic, moist 
. '...L ~ End of Boring ~ 16' 
. " 
. r 

. " 
20- ~ 

. c 
. . " 

. c 

. " 
25- ~ 

. r 

-
. r 

. 
30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 10-06 
Page I of o 

Project: Vertical Delineation Project No.: Start Date: 7 /8/99 

Client: Dyno-Nobel 60192.0CJ/ Finish Date: 1 /8/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger 

. 

Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2·· NA NA 

MethOd: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC:NA 

soil 
SAMPLE DATA 

Slug Test: NA North: NA 
WELL CONSTRUCTION ~ (cm/sec) rock East: NA 

. 

1i, Samp. Blows/ . Rec. uses HNU Geophysical Log: Dyes C8J no 

~ 
No. 6 in. (ft) (ppm) 

Comments: 
cS HydrauL VISUAL 0. Run Rec. a, Cond. RQO REMARKS c:, No. cm/s~c (fl.) CLASSIFICATION 
0 

1/ j 1-6-8-9 - Top So~, grass, roots, loose F 

/ Sll T, dry 

~ 
2 9-10-11-12 - f Gray to Brown S!ty Clay lo 

- Clayey Silt 

5- / 3 4-6-6-IO - f Blown to Gray CLSY and Sill, 
. 

/ 
moist 

4 6-12-12-12 F Soty Clay and Silly Sand, 

- / BacK1illed w/ varved, moist 

1/ Cement 5 4-6-7-8 Red Brown F Silty Clay Grout 
10- ~ 

- Bori,g backfilled w/ 
B 2"3-4-4 Red Brown CLAY, varved, mottled, Grout 

/ - damp 

/ 7 4-4-4-4 

15- ~ 8 3-3-4-4 - Dark gray CLAY, platic, moist 
LL End of Boring ~ 16' 

- -

. . 

20- -

-

. -
25- -

. 

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 10-19 
Page I of o 

Project: Vertical Delineation Project No.: Start Date: 7 /8/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /8/99 

DRILlING DAT A SAMPLING METHODS . 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY OATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA - (cm/sec) rocl<. East: NA 

a, Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes ~no 

~ 
No. 6 In. (ft.) (ppm) 

Comments: 
.c Hydraul. 0. Run Rec. VISUAL 
QJ Con<!. RGD REMARKS Cl No. cm/sec (ft.) CLASSIFICATION 
0 

1/ I 5-6-11-14 Top- SOil, ,grass, roots, loose F 

- ~ - SILT. dry 

~ 
2 0-19-20-2 F Gray to Brown Silty Clay to 

. 
Clayey Silt 

5- ~ 3 7-7-9-ll - f Brown to Gray CLSY and Silt. 

. 

~ 
moist 

4 8-12-12-16 " f Sity Clay and Silty Sand , 
;/ 

BacK filled w/ L varved, moist 

~ Cement 5 5-7-10-9 C Red Brown F Silly Clay 
Grout 

10- :;: - Boring backfilled w/ 
. 6 3-4-4-5 - Red Brown CLAY, varved, mottled. Grout. 

~ damp 

. 

~ 7 5-7-6-5 

-
15- ~ 8 4-4-4-4 ~ Dark gray CLAY, platic, slight fuel 

'....L odor, moist - - ~~d of Boring @ 16' 
-

-

-

20- -

-
--
--
--

25- -

C -

- -
-

30 - -



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 11-03 
Page I of 0 

Project: Vertical Delineation Project No.: Start Date: T/12/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /12/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

, Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Oirec I Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA. NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA -~ 

(cm/sec) rock East: NA 

~ Samp. B~ws/ Rec. uses HNU Geophysical Log: Dyes ~no 

~ 
No. 6 in. (ft.) (ppm) 

Comments: 

= Hydraul 0. Run Rec. VISUAL 
"' Conct. ROD REMARKS C, No. cm/sec (ft.) CLASSIFICATION 
0 

/ - I 4-35-55-11 e Orange to brown CMF Sand, Silt, 

- / f-
and F Gravel 

- ~ 2 5-14-30-2! b 

-

~ 
C 

. 

5- BacKliUed w/ 3 ?0-12-19-18 - F Brown to Gray CLAY and Silt Boring backfiied w/ 
- ~ Cement 

f- Grout. Refusal Ii:! 8' 
Groul 

- :,;: 4 3-19-27-J, f-

Split Spoon e Split Spoon Refusal @ 8' End of 

- Refusal@ ff 
I00/2 f-

Boring@ a· 

10- f--

l .. - f-

- c 

- C 

- -
15- 1--

- f-

, - -
- -
- -

20- -
- -

-
- -
- -

25- -

-

- -
-

30 - -



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 13-09 
Page I of a 

Project: Vertical Delineation Project No.: Start Date: 6/29/99 

Client: Dyna-Nobel 60192.001 Finish Date: 6/29/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 
Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM! NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC:NA 
soil Slug Test: NA North: NA 

WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rock East: NA 

~ Samp. · Blows/ Rec. uses HNU Geophysical Log: Dyes IZJ no a, No. 6 in. (ft.) (ppm) ~- Comments: 
.c 

Hydraul. 0. Run Rec. VISUAL a, Cond. ROD REMARKS D No. cm/5ec (ft.) CLASSIFICATION 
0 

1/ - I 12-8-9-10 light brown Clayey Silt and top 
- ~ 

soil. dry 

-
~ 

2 12-8-12-10 brown to gray Clayey Silt, ve,rved 

5- ~ 3 5-26-Z3-I - dark brown SILT to Clayey Silt, 
- moist 

- ~- 4 8-17-19-2i ~ Gray lo Brown Clayey Silt to Silly 
- / BacKfWed w/ r 

C1ay1 varved, moist 

- 1/ Cement 5 4-6-7-IO " Grout 
10- ~ ~ Boring backfilled w/ 

- 6 7-6-10-8 r red to brown CLAY to Snty Clay, Grout. 

- ~ " 
mottled, varved 

-

~ 7 4-5-7-7 r Brown to gray plastic CLAY, 
. - r varved, moist 

15- ~ 8 7-12-14-8 ~ o.ark gray CLAY, platlc, wet 
'..L r End of Boring ~ 16' 

. 

r 

20- I-

. -
-

25- -
-

-

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 13-10 
Page I of o 

Project: Vertical Delineation Pro Ject No.: Start Date: 6/29/99 

Client: Dyna-Nobel 60/92.001 Finish Date: 6/29/99 

DRILLING DATA SAMPLING METHODS 
Inspector: Marc Conger 

. 

Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2'" NA NA 

Method: Direct Push other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil 
SAMPLE DATA 

Slug Test: NA North: NA 
WELL CONSTRUCTION - {cm/sec) roe!< East: NA 

~ 
Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes [g] no 

g No. 6 in. (ft.l (ppm) 
Comments: 

..c 
Hy<lraul. Q. Run Rec. VISUAL ru ConcL RQD REMARKS Cl No. cm/sec (fl) CLAS SI FICA TION · 

0 
~ - I 5-8-8-8 light brown Clayey Silt and top 

- ~ a 5oil, dry 

-

~ 
2 '5-28-18-1" c brown to gray Clayey Silt 

-

5- ~ 3 8-9-11-12 f- dark brown SILT to Clayey Silt, 
- moist 

- ~ 4 11-18-14-12 c red, brown to gray Silty Clay, 
- V BacKfi!!ed w/ varved, moist 

- 11/ Cemenl 5 4-4-8-10 a 
Grout 

10- ~ 
f- Boring backfilled w/ 

- 6 9-20-18-1! a red to brown CLAY to Silty Clay, Grollt. 

- ~ C 
mottled, varved 

- v 7 3-4-7-8 • blown lo gray plastic CLAY, 
- C 

varved, moist 

15- ~ B . 7-6-7-8 -
- LL - End of Boring ~ 16' 
-

-
-

20- - I 

- -

- -

-

25- -
- -
-

- -

-
30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 13-19 
Page I of O 

Project: Vertical Delineation Project No.: Start Date:· 6/30/99 
Client: Dyno-Nobet 60192.001 Finish Date: 6/30/99 

DRILLING DAT A. SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 
Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA -
WELL CONSTRUCTION WELL SURVEY DATA 

Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Graae: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA 

~ 

(cm/sec) rock East: NA 

.; Samp. Blows/ Rec. uses HNU Geophysi.cal Log: 0 yes [8J no 
,g No. 6 in. (fl.) {ppm) 

Comments: 

l .· 

cc 
Hydraul. Q. Run Rec. VISUAL a, Cond. RQD REMARKS Cl No. cm/sec (fl) CLASSIFICATION 

0 v I N-9-11 loose, mt SILT to Silty Clay, dry 

~ 
F Clayey Snl to Silly Clay, damp 

~ 
2 8-10-14-13 ~ 

. L 

5 r;; 3 5-8-15-14 '- F Clayey snt w/ Silty Clay. 

~ 
L varved 

. 4 6-14-20-2 L' Brown to Sray CLAY, varved, v Backtille0 w/ ~ 
moist 

. f; Cement 5 5-6-8-11 L F Gray to Brown Clay (-silt) Grout 
10- ~ I- damp, varved 

Boring backfilled w/ 
. 6 8-IO-I0-10 Gray QAY, moist, varved Graul 

~ C 

. r: 7 I0-6-9-15 Gray plastic CLAY, varved, moist 
C 

15- r: 8 2-2-5-4 I-

. LL End of Boring @ 16' 
~ 

. 

' L 

20- I-

L 

. C 

. 

. C 

25- I-

. 

. C 

. L 

. L 

30 



. 

Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 21-01 
Page 1 of o 

Project: Vertical Delineation Project No.: Start Date: 7 /1/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /1/99 

DRILLING DAT A SAMPLIN_G METHODS 
Inspector: Marc Conger 

. 

Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/ii-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA 

~ 

(cm/sec) rock East: NA 

w Samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes !ZI no 
.E! 

. No. 6 in . . (fl) (ppm) 
Comments: 

c5 Hydra~. VISUAL 0. Rtin Rec. a, Cond. RQD REMARKS CJ No. cm/sec (fl) CLASSIFICATION 
0 

/ . I 4-10-7-5 e light Brown, MF Clayey Silt, dry 
- ~ -

~ 
2 2-3-4-6 e F Brown Siny Clay, ReDox staining 

-

5- ~ 3 5-6-M f- Red to brown Clayey Silt with thin 
-

~ 
. gray CLAY layers, moist 

- 4 IH2-19-l5 

- / BacKlilled wl e 

- ~ Cement 5 4-6-I0-!2 Red to BroHn, gray Silty Clay, Grout 
10- / f-

mottled, varved 
Boring backtilled w/ 

~ 6 2-3-6-4 Grout. 

~ 7 12-13-12-11 Red to gray CLAY, moist mottled, 

~ 
varved, saturated 

15- 8 2-2-2-2 Dark Gray CLAY, platic, no 
~ - structure, saturated 

i"tnd of Boring ~ 16' 
. r 

" 
20- -

. -

. -
25-

. 

-
. -

-
. 

- . 

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 21-10 
Page I Of 0 

Project: Vertical Delineation Project No.: Start Date: T /1/99 

Client: Dyna-Nobel 60192.001 Finish Date: 711/99 

DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT . DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA 

"--- (cm/sec) rock East: NA 

) -

~ Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes l2sJ no 
a, No. 6 in. (ft.) (ppm) 
~ Comments: 

E Hydraul. VISUAL 0. Run Rec. 
"' Cood. ROD REMARKS 

C) No. cm/sec (ft.) CLASSIFICATION 
0 

'./ - ' J-4-4-7 - Light Brown, MF Clayey snt, dry 

- ~ -

~ 
2 7-7-10-11 - F Brown Silty Clay, ReDox staining 

- ~ 

5- ~ 3 4-6-10-11 '- Red to brown Clayey Sill with thin 

-

~ 
~ 

gray CLAY layers, moist 

- 4 11-14-16-18 I-

~ Backfilled w/ L 

Cement 5 9-9-13-13 ~ Red to Brown, gray Silly Clay, 

~ Groul 
10- ~ mottled, varved 

Boring backfilled wl 

~ 6 J-8-I2-I2 ~ Grout. 

. 

~ 
-

7 IO-IH0-1 Red to g1ay CLAY, moist mottled, 
. ~ - varved, saturajed 

15- 8 I-2-H - Dari< Gray CLAY, plalic, no 

- ~ ~~ruclure, saturated 
·. 

. 

nd of Boring @ 16' 

. 

-
20- -

. -

--

- -
25-:- -

- -
-

- -
-

30 . 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 21-16 
Page I ofO 

Project: Vertical Delineation Project No.: Start Date: 7 /1/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /1/99 

DRILLING DATA SAMPLING METHODS 

Inspect or: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA . 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC:.NA 

WELL CONSTRUCTION ~ SAMPLE DATA 
Slug Test: NA North: NA 

rock. (cm/sec) East: NA 

<P . Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes t:8J no 

~ 
No. 6 in. (ftJ {ppm) 

Comments: 
.c Hyoraul. a. Run Rec. VISUAL 
'" Cond. RQD REMARKS D 

. 

No. (fl) CLASSIFICATION 
0 

cmh;ec 

1/ - I H-8-10 - Light Brown; MF Clayey Sill, dry 

1 2 5-10-15-12 F Brown Clayey Silt, loose 

~ . 
5- ~ 3 8-IO-!IH9 C- Red to brown Clayey Slit with tnin 

~ " 
gray CLAY layers, moist 

. 4 17-17-19-16 

v Backfilled w/ 
- ~ Cement 5 3-6-8-9 Red to Brown, gray Silty Clay, 

Grm.1t 
10- ~ 

C- mottled, varved 
Boring backfiiled w/ 

- 6 2-3-5-4 Grout. 

. ~ C 

- 1/ 7 3-4-4-4 Red to gray CLAY, moist mottled, 

- ~ 
varved, saturated 

15- 8 H-1-1 . C- DarK Gray CLAY, ptalic, no 

- 6 ~tructure, saturated 

-
c nd of Boring ~ 16' 

C -

- C 

20- ~ 

-

25- -

-
-

30 



Subsurface Well Name/location: 

Brown and Caldwell Boring Log 22-14 
Page I off 

Pro jecl: Vertical Delineation Project No.: Start Date: 1 /23/99 .. 
Client: Oyno-Nobel 60192.001 Finish Date: 1 /23/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: 550 A TV Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
son 

SAMPLE DATA 
Slug Test: NA North: NA ,__ 

(cm/sec) rock East: NA 

a:; samp. Blows/ Rec. uses HNU Geophysical Log: Dyes ilJ no 
,!!! No. 6 in. (It.) {ppm) 

Comments: 
cS Hydraul VISUAL 0. Run Rec. 
"' cond. RQD REMARKS D No. cm/sec (ft.) CLASSIFICATION 
0 

/" - I 1-1-H - Plant Material, wire, metal, Red 

- /, - Brown Silty Clay 
Dead plants/root material 

- BacKfilled w/ 2 1-1-2-1 Red Brown Silty Clay create 2' gap above soil, 

- / CBmen.t -
samples were coUecteCl 

Grout where soil be-gan 

5- /, 3 H+H-1 - Gray to Rea Brown Silty Clay (H H= Wiengt of 
- /, 

- Clay Hammer (140lbs}, no blows 

- 4 1-2-3-4 Gray CLAY, Plastic; saturated 

- /, - Boring backfilled w/ 
-

/, 5 1-2-2-4 Grout. 

10- -
- /, 6 3-7-4-17 

-

~ - 7 17-1001.4 -
Ena of Boring ~ 13.5' - Split Spoon 

15- refusal@ -13.5' 
- ... ,··· 

-

- -
-

20- -
-

-
-

25- -

- -

30 - -



Subsurface Well Name/location: 

Brown and Caldwell Boring Log 22-18 
Page I of 0 

Project: Vertical Delineation Project No.: Start Dale: 7120/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7120/99 

DRILLING DAT A SAMPLING METHODS ' 

Inspector: Marc Conger Sampler Tube Core 

Contra'ctor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: 550 A TV Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil Slug Test: NA North: NA - SAMPLE DATA (cm/sec) rock East: NA 

~ samp: Blows/ Rec. uses HNU Geophysical Log: Dyes (gj_ no 

g No, 6 in. (ft.) {ppm) 
Comments: 

.c Hydraul. Q. Run Rec. VISUAL a, Cond. RQD REMARKS Cl No. cm/sec (ft.) CLASSIFICATION 
0 ;,: I 3-4-5-6 Red/Gray MF Sandy Sill lo Silty 

- ~ - Clay 

-

~ 
2 5-5-5-5 - Gray/Brown Silty aay 

- L Dead plants/root material 
5- ~ 3 2-3-3-4 ,___ Gray/~rown Clayey Sit create 4' gap above soil, 

L 
samptes were collected 

~ 
where so~ began 

- 4 H-4-2 ~ Gray/Blacl<. (salt & pepper) F 

v BacKlilled w/ L 
SAND (+) Silt 

- ~ Cement 5 3-2-2-2 ~ Gray Qay, Plastic Grout 
10- ~ 

I-

- 6 H-H L 

- ~ C Boring backfilled w/ 
- ~ 7 3-7-10-12 C Layered F Gravel (clean) 11/ F Grout. 

- " 
SAND, Gray to Black 

15- ~ 8 2-22-20-2 I- F Gravel, F SAND (+) Silt (-) 

- LL ~:ay, saturated ,;;,.. 
nd of Boring ~ ts· · 

- C 

-

- -

20- -

--

- ', 

-
-

25- -
-

-

-

30 - -



Subsurface Well Name/LocatiOn: 

Brown and Caldwell Boring Log 22-21 
Page I of O 

Project: Ver /ical Delineation Project No.: Start Date: 7 /19/99 

Client: Dyna-Nobel · 60192.001 Finish Date: 1/19/99 

DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: 550 ATV Auger Rig Diam.et er: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
Soil 

SAMPLE DATA 
Slug Test: NA North: NA - (cm/sec) rock East: NA 

~ samp. Blows/ Rec. uses HNU Geophysical Log: Dyes L8J no 
a, No. 6 in. (It.) (ppm) 

Comments: '=-
cS HydrauL VISUAL 0. Run Rec. a, Cone!. RQO REMARKS D No. cm/sec (ft.} CLASSIFICATION 
0 

1/ I t-2-3-5 Gray CJAY, w/ plant material 

1/ - (Diesel Odor) 

2 5-ffi-12-7 - Gray CLAY to brown Silty Clay 

~ . Dead plants/root material 

5- ~ 3 4-6-4-3 ~ create 4' gap above soil, 
samples were collected 

~ 
where soil began 

4 1-2-H L 

BacKfilled w/ ~ 

:; Cement 5 H+I L 

Grot!l 
10- ~ 

~ 

8 I-H-2 ' 

~ L Boring backfU!ed w/ 
. 

~ 7 1-6°5-4 L Layered F Gravel (clean) w/ F Grout. 

- L SANO, Gray to Black 

15- ~ 8 H-4-4 ~ F Gravel, F SAND ( +) Silt \-) 

- '...L ~lay, saturated . .. 
L nd of Boring @ 16' 

-

- L 

C -

20- -

-

-
-

-

25- -
-
- . 

-
. 

30 



Subsurface Well Name/location: 

Brown and Caldwell Boring Log 22-26 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /20/99 

Client: Dyna-Nobel 60/92.001 Finish Date: 1120/99 

DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: 550 A TV Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (10): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil 
SAMPLE DATA 

Slug Test: NA North: NA 
WELL CONSTRUCTION ~ (cm/sec) rock East: NA 

'" 
Samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes [Z] no 

JI! No. 6 in. (ft.) {ppm) 
Comments: 

,s Hyclraul. VISUAL 0. Run Rec. 
"' Cond. RQD REMARKS 0 No. cm/sec (ft.I CLASSIFICATION 
0 r, I 2-:Hrl ~ Red/Gray/brown MF Silty Oay, 

" ~ - (diesel odor) 

~ 
2 6-5-5-5 Gray/Brown Silty Sand to Silty 

- - Clay 

~ 
Dead plants/root material 

5- 3 3-2-1-1 - create 4' gap above soil, 
samples were collected 

~ 
where so~ began 

- 4 2-5-10-7 -
/ BacKIHled w/ 

- ~ Cement 5 6-7-13-7 - Layered F Gravel (clean) w/ F 
Grout 

10- ~ - SAND. Grny to Black 

End of Boring ~ 10.6' 
Boring backfilled w/ 

- Split Spooo 6 20-I00/.3 - -Grout. 
refusal @ - I0.6' 

. e 

-
15- ~ 

- f-

-
- e 

- f-

20- ~ 

- f-

- " 
- e 

- " 
25:- ~ 

-

- -
-

- -
30 . 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 22-2fl8 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /22/99 

Client: Dyna-Nobel 60192.001 Finish Date: T /22/99 

DRILLING DAT A ... SAMPLING Mf,THODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: 550 A TV Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC:NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rock East: NA 

.; Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes IZl no 

~ 
No. 6 in. (fl} (ppm) 

Comments: 
.c HydrauL 0. Run Rec. VISUAL a, Cond. RGD REMARKS Cl No. cm/sec (fl.) CLASSIFICATION 
0 

'./ I 1-4-7-3 - Blue/Gray Silty Clay lo Clay, 

~ - mol!led 

~ 
2 2-2-7-12 -

L Dead plants/root material 
5- ~ 3 2-7-12-7 '-- Gray Silly Clay to Clayey Silt create 4' gap abOve soil, 

L 
samples were collected 

~ 
where soll began 

. 4 3-5-5-6 

[; BacKlilled w/ 
. 

Boring backfilled w/ 
. / Cement . 513 22-45-100 .3 Grout. 

Grout 

10- '...Lc.c~ Split Spoon - End of Boring @ lff 
refusal @ Kl' 

-

. 
. 

15- ---

-

- -
-

--
20- -

-
.. 

--
25- -

-

-

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 22-30 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7/23/99 

Client: Dyno-Nobel 60192.00/ Finish Date: 7 /23/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim· Technologies Type: Split-Spoon NA NA 

Equipment: 550 A TV Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade:NA 

Diameter (IO): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rocl< East: NA 

.; Samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes [2J no 
_,;g No. 6 in. (lt.) (ppm) 

Comments: 
$ Hydrau!. VISUAL C>. Run Rec. ., Cond. ROD REMARKS CJ No. cm/sec (It,) CLASSIFICATION 
0 

/ I 1-1-3-4 Gray/Blue Gray, CLAY to Silty 
/ f-

Clay, Roots 

~ 
. 

2 2-4-3-3 

~ 
Oead plants/root material 

5- 3 1-2-7-8 ~ Gray CLAY, Mottles, plastic create 4' gap above soil, 
samples were collected 

~ 
where so~ began 

. 4 4-9-7-9 f- Gray F Silly Clay to Clayey Silt 

~. 
BacKfilled w/ 
Cement 5 l-1-1-2 - Gray Clay, MolUed, Plastic .,; Grout 

10- ~ 

~ 6 H-H 
. 

~ 
- Boring backfilled w/ 

7 l+H .. Grout. 
. / -

15- ~ 8 1-3-8-7 -
LL - End of Boring ~ 16' 

. 

-
. -

20- -
. -

. 

25- -

. -

-
' 

" 30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 22-32 
Page I of I 

Project: Vertical Delineation Project No.: Start Date: 7 /23/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7123/99 

DRILLING OAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

i .· Contractor: Maxim Technologies Type: Sp/ii-Spoon NA NA 

Equipment: 550 A TV Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

son 
SAMPLE DATA 

Slug Test: NA North: NA 
WELL CONSTRUCTION - (cm/sec) rock East: NA 

-:;;; Samp. Blows/ Rec, uses HNU Geophysical Log: Dyes f8l no 
a, No. 6 in. (ft.) (ppml 
~ Comments: 

,s Hydraul. VISUAL C>. Run Rec. a, Co/10. ROD REMARKS Cl No. cm/sec 
(ft.) CLASSIFICATION 

0 
1/ I 1-1-2-4 - Gray/Brown CLAY lo Silly Clay, 

. ti Mottled 
Dead ptants/rool material 

BacKfilled w/ 2 9-5-5-6 create 2' gap above soil1 

1/ Cement samples were collected . 
Grout where soil began 

5- '-" _ End o1 Boring ~ 16' 
3 2-10012 'Boring backfilled w/ 

Grout. 

-

-

-
10- -

C 

-

. 
\.: 

15- -

. 

20- -
-

. 

25- -

. 

30. 
. 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 260-4 
Page I of o 

Project: Vertical Delineation Project No.: Start Date: 7 /1/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /1/99 

DRILLING DAT A . C SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/if-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direr;/ Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil Slug Test: NA North: NA 
c- SAMPLE DATA (cm/sec) rock East: NA 

.; Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes 12:Jno 
2 No. 8 in. (fl.) (ppm) 

Comments: 
,lo Hydraul. VISUAL 0. Run Rec. a, Cond. RQ0 REMARKS c:::, No. cm/sec (fl.) CLASSIFICATION 
0 V 

- I~ I 18-15-12-15 a brown to Blake MF SILT to 

- Clayey Silt 
. 

1/ 2 12-12-18-19 - F Brown Clayey Silt, loose 

~ 
-

5- 3 4-0-11-22 - Red lo brown Clayey Sill With thin 

~ - gray CLAY layers, moist 

- ~ 4 4-B-12-13 . 

Backfilled w/ -
- 1/ Cement 5 4-7-11-11 Red to Brown, gray Silly Clay, 

Grout 
10- ~ - mottled, varved 

Boring backfilled w/ 
Ii 3-5-9-\0 Grout. 

~ C 

~ 7 8-4-B-IO . - Red to gray CLAY, moist mottled, 

- - varved 

15- ~ 6 1-1-3-3 ~ Dark gray CLAY. platic, wet 
LL - End of Boring @ 16' 

--
-

- -

20- -
- -

-

-

-
25- -

- -
. . -

-
-

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 260c-8 
Page I at 0 

Project: Vertical Delineation Project No.: Start Date: 6/30/99 

Client: Dyna-Nobel 60192.001 Finish Date: 6/30/99 

DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2"' NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade:· NA 

Diameter (ID): NA NA Duration: NA TWC: Ni) 
. 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
Wal CONSTRUCTION '-- SAMPLE DATA (cm/sec) rock East: NA 

a:; Samp. Blows/ Rec. uses HNU Geophysical Log: D ves !SJ no 
.2! No . 6 in. (fl.I (ppm) 

Comments: 

= Hydraul. 0. Run Rec. VISUAL REMARKS a, Cond. ROD 
0 No. cm/sec (ft.I CLASSIFICATION 
0 

/ - I 3-5-5-5 Asphault, f brown Clayey s;t, 

- ~ 
loose 

. 

~ 
2 6-6-10-11 F Brown Clayey Silt, loose 

. 

5- ~ 3 4-6-9-10 '- Red to brown Clayey SHt with tlin 

-

~ 
gray CLAY layers, m~st 

- 4 7-9-12-15 '-

- ~ Bacfdilled w/ ~ 

. Cement 5 3-6-9-11 C Red to Brown, gray SHty Clay, r;; Grout 
10- ~ 

mottled, va,ved 
Boring backflled w/ 

~ 6 8-9-12-13 C Grout. 

-
~ 

,_ 

- 7 9-9-13-IS C Red to gray CLAY, mo~t mottled, 

- ~ C varved 

15- ' 
~ 

8 1-2-3-5 ~ Dark gray CLAY, platlc, wet 
C End of Boring ~ 16' 
C -
-

- C 

20- ~ 

C 

C 

C 

-. 

25- -

--

--
- . 

-
30 



. 

Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 26G-11 
Pager of o 

Project: Vertical Delineation Project No.: Start Date: 712/99 

Client: Dyna-Nobel 60192.001 Finish Date: 1 /2/99 

DRILLING DAT A SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push other: NA NA NA 

waL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: Nk 

Diameter [ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION ~ SAMPLE DATA (cm/sec) rock East: NA 

.:,- Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes ~ no 
"' ' No. 6 in. (ftJ (ppm) 
~ Comments: 
.c Hydraul. 0. Run Rec. VISUAL 
"' Cond RQD REMARKS CJ No. cm/sec 

(fl.) CLASSIFICATION 
0 

1/ I 4-3-J-3 ~ Fill, Brown Clayey Silt 
. / h 

1 2 5-5--8-8 e Brown F Clayey Silt, damp 
. / h 

5- 1/ 3 5-2-9-11 -
1/ -

4 IHl-!4-15 a Lt. Brown to red Clayey Silt, 

/ Backfi!led w/ - moist 

/ Cement 5 5-7-ID-12 - Lt. Brown to red Clay and Silty . 

1/ Gtoul 
10- - Clay 

Boring backfilled w/ 
. 1/ 6 3-4-7-7 - Grout. 

~ 
-

. 7 4-8-9-8 -

1/ . -

15- 0 8 3-5-7-9 - Brown to Gray UAY, saturated 
. - End of Boring ~ 16' 

-
- -

-
20- -

. -

-
- -

-
25- -

-
-

. -
30 



Subsurface Well Name/Location: 

Brown and Caldw·e11 Boring Log 266-16 
Page I of O 

Project: Vertical Delineation Project No.: Start Date: 7 /6/99 

Client: Dyna-Nobel 60192.001 Fini.sh Date: 1 /6/99 

DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/ii-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM; NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA - NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
sou Slug Test: NA North: NA - SAMPLE DATA (cm/sec) rock East: NA 

~ Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes ~no 
,l!! No. 6 in. (jt.) (ppm) 

Comments: 
,s Hydraul. VISUAL g. Run Cond. Rec. ROD REMARKS c:, No. cm/sec 

(ft.) CLASSIFICATION 
0 ,;, - I 4-4-3-4 Fill, gravel, wire, brown Silty Clay 

. :;, -

. :;, 2 4·5-S-S Brown lo red Clayey Silt, damp 

. - -

5- ~ 3 4-5-7-10 -
. :;, -

- 4 10-12-13-14 Lt. Brown lo red Clayey Silt w/ 
/ Backfilled w/ trace sand 

- / Cement 5 3-4-6-7 Lt. Brown to red Clay and Silty 
Grout 

10- ~ - Clay 
Boring backfilled w/ 

~ 
6 2-5-5-5 - Brown to Gray Silty Clay, moist Grout. 

. 

~ 7 5-9-IO-IO C 

15- t/ 8 6-S-9-S ~ Gray CLAY and Silty Clay 

. ' ,r~'1/,~~1)f, ~~!,'<! ,.,""':· .. :\¾~!l&.,.,1'..':)~~~*~ .~. --~ ='' 9':f,r,.,.;1:)ci: , .•. ,,,::_.; ·~:, ,,, "''"'-'Errd'ol'Boring·@ !8"'·''··,1:,.,,,,-o"-' ~~~~:P#-¼<?+.~'<.~ti?.\ ? 

. C 

20- -

. 

. 

. -

25- -

-
. -

30 



Subsurface Well Name/Loc·ation: 

Brown and Caldwell Boring Log 33-04 
Page I of 0 

Project: Vertical Delineation Project No.: Start Date: 7112/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /12/99 

DRILLING DAT A SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2"' NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION 1---- SAMPLE DATA (cm/sec} rocK East: NA 

r .. - Samp. Blows/ Rec_ uses HNI! Geophysical Log: 0 yes IZJ no 
"' No . 6 in. (ft.) (ppm) 

. ~ Comments: 

5 Hydraul. VISUAL C. Run Rec. 
"' Cond. RIJO REMARKS 0 No. cm/sec (ft.I CLASSIFICATION 
0 

1/ -
/ 

Refusal @ ., 
2.0' C Refusal ~ 2.0 ' 

5- '-

. C 

- C 

10- '·-

-
- " 
-

- C 

15- '-

,;"«:,"7?;1,';'../';'#,~~t-'-~0,\S~.i,::--,\)c.J.'•liYi4'i~i/z ·-~~-WS ;;;iq,_,$§;: . ~'>!_l'.~ .;-,.,",&~ a,_!l;~~~~m'#l~-R~.K:ff.- •r, .. ,·'1"7, 

- • s0:,, -
- -

--
C C 

20- -
C 

- C 

-

-

25- -

-

-

-
-

30 



i 
Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 33-13 
. Page I of O 

Project: Vertical Delineation Project No.: Start Date: 7 /12/99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /12/99 

DRILLING DATA SAMPLING METHODS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Split-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: NA North: NA 

rock (cm/sec) East: NA . 

. 

-;;:; Samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes C8J no 

i ~ 
No. a in. (ft.) (ppm) 

Comments: 

:5 Hydraul. VISUAL 0. Run Rec. 
"' Cond. RQD REMARKS c:, No. cm/sec 

(ft.) CLASSIFICATION 
0 

~ - I 4-7-8-24 a Red F sand, Rock Frags, & F 

- / Gravel 

- ~ 2 4-10-18-2 - Orange F Sand, trace SHt H 
- ~ 

C 
Clay 

' 

5- 3 5-4-4-3 C- Red-Brown f Sand, trace Silt H 
, 

~ Clay -
- ~ 4 6-5-I0-6 

BacKlilled wl -

- ; Cement 5 4-6-11-12 -

Grout 
10- ~ 

- Boring backfiled w/ 
6 2-3-3-3 - Grout 

. ~ I-

f/ 7 3-4-4-5 ~ MF Brown Silty Clay to Clayey 
. ~ I-

Silt, Moist 

15- / 8 6-5-5-6 ~ Gray Clay, w/ trace Silt, some 

~'"""' ffl~-8:,'i-'. ~.~ s-. . ..:;'.:~ ~..w~: : ,,..~,, _-.,,·~~- ,_,,.,, -,,.-.,.,,:"!-: .,:.·;:;;· ... -,.,,-{* ~~~~{~~~~~1:11~";''"~"'-*'~-,.,,,~ ~{$~~;:j;-i'Sjt,1;'/i'..le\'!;:,.'>i,'.;1~,#::.~~ 

-

-. 

20- -

-. 

-
--

25- -

-
-
" 
-

30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 39-09 
Paae I of o 

Project: Vertical Delineation Project No.: Start Date: 6/30/99 

Client:. Dyna-Nobel 60192.001 Finish Date: 6/30/99 

DRILLING DATA SAMPL.ING METHODS 
Inspector: Uarc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/it-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: r NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter !ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

WELL CONSTRUCTION 
soll 

SAMPLE DATA 
Slug Test: NA North: NA - {cm/sec) rock East: NA 

samp .. Blows/ Rec. uses HNU Geophysical Log: Dyes [gj no 
w No . 6 in. {ftJ {ppm) .l!! Comments: 

1... 

. i·,. 

.c Hydraul. 0. Run Rec. VISUAL w Cond. RQD REMARKS D No. cm/sec {ft.) CLASSIFICATION 
0 

'.( I 5-5-10-12 - Lt. to Dark MF Silty Clay to Clay 

~ . 
and Silt, dry 

:;; 2 IO-I0-19-13 Dark brown F Clayey Silt 
. 

5- :;; 3 9-9-11-12 - Red to brown Clayey Sill to Silty 
. 

~ 
Clay, moist, varved 

4 10-9-12-8 -
- / Back.filled w/ -

~ Cement 5 e-8-9-IO grout 
10- ~ - Boring backfilled w/ 

6 2-2-3-4 - Grout. 

~ -

;: 7 2-4+2 Red to gray CLAY, moist oottled, 

- varved 

15- ~ 8 H-H - Dark gray CLAY, platic, wet 

:· ,;~t~,:,;.(::··t:r. ·, \.~- ;c:·:, ... : ,;:,_,,,. ;_. ., .. ,-.. ~- ·,:;-A.-,• ,',";--,•:-y:i;;·-::~1~,; ,~i!?-~~t- ,~_..;;t;;,7? ,'½f;;--:'-'J ·,:,,.{.Q€!,9.t!lk!i(\!k'5,~""1~/;,<f""'¥" ,c1 ~~;it~~~' 9. 

-
-

-

20- - . 

-

25- -

-

" -
~ 

30 
. 



I 
'. 

' ' 1 , 

Subsurface Well Name/location: 

Brown and Caldwell Boring Log 42-07 
Page I of 0 

Project: Vertical Delineation Project No.: Start Date: 7 /7 /99 

Client: Dyna-Nobel 60192.001 Finish Date: 7 /8/99 

DRILLING DAT A SAMPLING J,1ETHOOS 

Inspector: Marc Conger Sampler Tube Core 

Contractor: Maxim Technologies Type: Sp/ii-Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (IO): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

soil Slug Test: NA North: NA 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rock East: NA 

a, Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes [jg no 

2 No, 6 in. (ft.I (ppm) 
Comments: 

£i Hydraul. VISUAL C>. Run Rec. 
<l.> Cond. RQD REMARKS Cl No. crn/sec (ft.I CLASSIFICATION 
0 

/ - I 9-I0-12-11 - CMF Top Soil, roots. Silt. dry 

- ~ . 

·- ·-
. 

~ 
2 5-32-38-3 M Clayey Silt, w/ sorre Sandy Silt 

. -
5- ~ 3 8-38-38-; - MF Sandy Silt to Silty Clay 

. 

~ 
-

. 4 H9-26-2' Red Brown F Silty Clay, moist 

. [/ Back.fined w/ 

. ~ Cement 5 5-26-32-3 -
Grout 

10- ~ 
- Boring backfilled w/ 

6 6-28-34-3 - Grout. 

? 
. 

~ 7 8-36-28- - Red lo Brown Silly Clay lo Clayey 
sm, varved 

15- ~ B 14-14-12--14 -
_Ll :.,,._:, __ ,. _,.· .. -, ., .. ,,~ ··' .:-.,~ ,,·:.·· - •..• Jip,,°"\~!'!i~gl)f _,.:,,;.•J .. ,:~-: ~~-,:,,,,,e·._,,_ .-,_, \),0 e:'\:c;·~;<_f::: ... ~;;::: ,:;::,,;:-!-,:, ';. : .. ,.,,0,~_·: ,._. ~?. 

. 
-

20- -

. 

- . 

-

25- -

-
-

. 

-

-
30 



Subsurface Well Name/Location: 

Brown and Caldwell Boring Log 47-02 
Page I of 0 

Project: Vertical Detinea/ion -~- .:-:-r..c?" Project No.: Start Date: 1 /1/99 

Client: Dyno-Nobel 80192.001 Finish Date: 7 /1/99 

DRILLING DATA SAMPLING METHODS 
Inspector: Marc Conger Sampler Tube Core 

. 

Contractor: Maxim Technologies Type: Spli/~Spoon NA NA 

Equipment: Acker Auger Rig Diameter: 2" NA NA 

Method: Direct Push Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: NA 

Material: NA NA Method: NA Grade: NA 

Diameter (ID): NA NA Duration: NA TWC: NA 

Coupling: NA NA Gals. Purged: NA TPC: NA 

son Slug Test: NA North: NA 
WELL. CONSTRUCTION ~ SAMPLE DATA (cm/sec) rock East: NA 

- -.. 

.; Samp. Blows/ Rec. uses HNU Geophysical Log: 0 yes !SJ no 

~ 
No. 6 in. (ft.) (ppm) 

Comments: 

\ _;' 

.c Hydraul. 0. Run Rec. VISUAL w Cond. RQO REMARKS D No. cm/sec (ft.I CLASSIFICATION 
0 

/ - I H-2-2 " Dark Brown to Black top soil, MF 

- ~ r 
SILT, moist 

-

~ 
2 3-7-11-12 " Red to Gray, and Brown, MF Silty Smell of Seteniurn, fuse 

. e Clay to Clayey Silt, damp powder 

5- ~ 3 5-8-12-16 ~ Red to brown Clayey Silt to Silty 

~ 
r Clay, moist, varved 

- 4 ~-10-20-2: e 

- Backfilled w/ " ,; Cem€nl 5 4-6-11-13 -
Grout 

r 

10- / ~ Boring backfilled w/ 
- v 6 4-5-6-6 r Grout. 

- v b-

- 7 1-4-6-10 - Red to gray CLAY, moist mottled, 

- v r varved 

15- ~ 8 1-3-3-3 ~ Dark gray CLAY, plalic, wet 

- ---~,·,,. -· a .. End of Boring @ 16" 
.. ,.., 

- " 
- r 

- " 
20- ~ 

- r 

-
- -
-

25- ._ 

. -

30 



Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW~19S 
Page I of I 

r • Project: RFI Project No.:· Start Date: 09/16/97 

Client: DYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/16/97 

DRILLING DAT A SAMPLING METHODS 
Inspector: ER.Limbrick Sampler Tube Core 

Contractor: Maxim Technologies, Inc., C.Dinovo Type: Split Spoon NA NA 

Equipment: Acker Soil Max Diameter: 2 inch NA NA 

Method: 4 II 4" HAS Other: 140 /b/30 inch NA NA 

WELL CONSTRUCTION HELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: 

Material: Schd. 40 PVC Schd. 40 pvc .010 slot MethOd: Grade: 

Diameter (ID): 2" 2" Duration: TWC: 156.2 

Coupling: Flush-threaded . Flush-threaded Gals. Purged: TPC: 

f 
WELL CONSTRUCTION 

soil Slug Test: North: 686911.12 - SAMPLE DATA (cm/sec) rock East: 594141.46 

a, Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes 0no 
g No. 6 in. (ft.} {ppml 

Comments: 
.c ' 

4" Locking 
HydrauL Q. Protective Run Rec. VISUAL a, Cond. RQD REMARKS D Casing No. cm/sec (ft.) CLASSIFICATION 

0 '- '- ~CUSIRrnE OErosns 

'- '- S-1 2-2-3-7 IA' ark brown f SAND and silty 

'- '- - CLAY 

'- " 7-10- Dry Light-brown SIity CLAY, trace 

'- '-
Cement/ S-2 13-22 1,2' (-) f Sand, trace H lo no c 

'-
BentonHe C Sand '- Gcout 

5- '- 1"- S-3 8-12- 1.4' ~ 

'- I". 14-20 
. Slightly moist Silly CLAY lace H 

1---Bentonile S-4 21-20- 1.8' C 
to no cf Sand 

Pellets 
25-24 

. S-5 4-6- 2.0' C 

No. 00 Morie 6-12 

10- Moist brownish-gray Silly CLAY 
Sand -

'-.. '--, 

- S-6 5-5-6-6 1.2' -
2" PVC -

- S-7 8-6-7-8 2.0' -~ 
- - . No. o Morie - M~st Gray Silty CLAY with brown - -- Sand mottling 15- - S-8 2-2-3-3 1.7' -. - . --- - -

' 
. ,·: :~-,-·.,:,-.,;-,_~,"-:'>',H·,S:•.,'C;,,i{:.:.o:,,;,_:v.,.,,'>',-·s:".,·:. . '. .... ,, .. --,.,.r,,·,_.,. __ ' - ..... _.,._, ·--~· ... ~·- .. · 

~- ; - - . 
1.5' - S-9 5-5-3-5 -·-- - Wet Gray Silty CLAY Waler table @ 18' --- S-IO 3-1-2-3 1.7' ---

20- . - ,;._ __ 2" O.IO" Slot, - . 

- . - • Schedule 40 S-11 1-2-2-3 1.3' .. .- PVC Screen . --- . - -- -
" ·- S-12 1-2-H 1.8' --- 24. -

L -
25- . - End of Boring at 24.0 feet. 

- -
-
" -

-
30 I 

. 



i ' Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-200 
Page I of 2 

Project: RFI Project No.: Start Date: 09/12/91 

Client: DYNO Nobel. Port Ewen, NY 0192.02 Finish Date: 09/15/97 

DRILLING DAT A SAMPLING METHODS 
Inspector: E.R_Limbrick Sampler Tube Core 

' 
Contractor: Maxim Technologies, Inc., CDinovo Type: Sp/ii Spoon NA NA 
Equipment: Acker Soil Max Diameter: 2 inch NA NA 
Method: 4 1/4" HAS Other: 140 lb/30 inch NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: 

Material: type 304 S.S type 304 S.S. _0/0 slo Method: Grade: 
Diameter (ID): 2 inch JO 2" Duration; TWC: 161.40 

Coupling: Flush-threaded Flush-threaded Gals. Purged: TPC: 

( WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: North: 685388.21 

c-- (cm/sec) rock East: 594189.-91 

~ 
$amp; Blows/ Rec. uses HNU Geophysical Log: Dyes IX! no 

~ 
No; 6 in. (ft.) (ppm) 

Comments: 
.c 4" Locking 

HydraUI. 0- Protective Run Rec. VISUAL w Good. RQO REMARKS c:, Casing No. (ft.) CLASSIFICATION 
0 

cm/sec 

l's " . I'- f'.._ . r 

1"-- I"- I- For soil description betweel\ the 

" 
I'-. 0-44'interva! refer to the boring . Cement/ r 

" 1, Benlonlte log MW-20R. 

I"- I"- Grout 
I-

5- f'.._ f'.._ ~ 

f'.._ l's 

1"-- " 
2" SS Riser I-

. 
1"-- 1"--

. I"- I"- I-
f'.._ I"- -

10-
f'.._ " . 
1"-- I'- ~ 

1"-- '" " " . 
f'.._ " I'- " 

I-

'" '" 15- " " -

" " " " -

" " " " . . -

" " " " 20- " " -

" " " " . 

" " -

" " " " . 

. i:..' ' 25- " >- • •r~ ;c,•, 

" " 
-

. 

" " I-

. " " r 

" " . 

" " 
I-

30 
. 

" " I-

" ' 



Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-200 
Page 2 of 2 

l' 
i 

i 

Project: RF! Project No.:· Start Date: 09/12/91 

Client: DYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/15/91 

soil 
WELL CONSTRUCTION f-- SAMPLE DATA 

rock 
(CONTINUATION) 

a, 
. Samp, Blows/ Rec. uses HNU 

~ 
No. 6 in. (fl) (ppm) 

cS Hydraut. VISUAL Q. Run Rec. a, Cond. ROO REMARKS C, No. cm/sec (fl.) CLASSIFICATION 
30 

' ' - " " I-

- " " f- 's, 

- '" " " '" " - " " f-

35- " " ~ 

- I-

l:,i - Bentonite f-

- Slurry 
" 

- e 

40- ~ 

No. 00 Marte e 

I 
i_ ,l 

- Sand 
f-

c--. ...... 
- h 

. ' 

\ 

- · N-o. O Morie 44 - . i-- . Sand ·- SAND/, GRAVEi 
45- - 3-4- 0.0' - S-1 --- 15-18 - Gray cm SAND, some (+) Silty - - f-- CLAY, little (+) Gravel - 14-5-- - . S-2 LI' h ·- 17-16 -.- f- C GRAVEL, lens of brown SIity --- . 

S-3 IJ-JI- 0.5' h CLAY - - IB-22 -
50- ·-

- r ss 10 s101 - cm SAND and to trace c GRAVEL, 
·- 58-24- trace (+) Silly CLAY - - S-4 0.9' h - 29-32 -- h -· - 28-37-- .. - S-5 1.8' f- C GRAVEL, ,one (+) cm SANO, ·- 36-41 - - trace silty CLAY - . -

!"-Weathered Shale-- BEDROCK ~ . 
78- ~ 55- S-6 100/4" 0.7' :\. 54.0' . . 

- ." End ofBoring at54.9)e_et. .' .. . -~ ,.-.~,. ·" -
-

- -

- -
60- -

- -

-

- -
-

65- -

- -
- -. . - -

. 

70 -
t. ... , 



Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-210 
Page I of 2 

Project: RF! Project No.: Start Date: 09/08/91 

Client: OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/09/91 

DRILLING DATA SAMPLING METHODS 
Inspector: E.R.Limbrick Sampler Tube Core 
Contractor: Maxim Technologies, Inc., C.Dinovo Type: Split Spoon NA NA 
Equipment: Acker Soil Max Diameter: 2" NA NA 
Method: 4 I/ 4" HAS Other: NA NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT . DATUM: 

Material: Type 30_4 S.S. "ype 304 S.S .0/0" slo Method: Grade: 

Diameter (IO): 2 inch ID 2" Duration: TWC: 164.I0 •. 
Coupling: Flush-threaded Flush-threaded Gals. Purged: TPC: 

'j 
soil Slug Test: North: 685482.08 

WELL CONSTRUCTION c---c SAMPLE DATA (cm/sec) rock East: 594355.18 

'" 
Samp. Blows/ Rec. uses HNU Geophysical Log: Dyes ~no 

Ji! No. 6 in. (ft.) (ppm] 
Comments: 

.c --1- 4" locking 
Hy<l!aul, 0. - Protective Run Rec. VISUAL 

"' Cood. HOO REMARKS CJ Casing No. cm/sec (ft.) CLASSIFICATION 
0 

" ' Q~EBBllllOELJ~ ACl!SIBINF . 
' ' DEffifil1 

" " r 
•. ( 

" " Cement/ 

" 
~ 

" Bentonae . ~ 
r::: Grout r 

5- I" -
I" ~ 

2" Type 304 . 

" 
r 

I" Stainless 

" ~ Steel Riser 
~ 

~ r 

~ " '"' ~ 
r 

10- "' I" - Refer to the HW-21R log for soil 
. ~ " r descriptions. 

" ~ 
" 

" I" 

' .. C 
. 

"' " 
r 

~ " r 

15- "' " -" " " I" r 

- "' I" 
. ~ I" c 

~ " ' L' ..• " " 20- " ~ -
" I"' 

"' I" 
r " "' ~ 

~ " ~ G . 

C 25- " '"' " •'-s -

- "' "' ~ " ~ ~ 
" 

" " " " " 
. 

30 ' . ' 
f. 



Subsurface Well Name/Location: 
ECKENFELDER INC. Boring Log MW-210. 

Page2 ot 2 
Project: RFI Project No_: Start Date: 09/08/91 

Client: OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/09/97 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 
rock 

(CONTINUATION) 
.; Samp. Blows/ Rec. uses HNU 
.l'! No . 6 in. (ft.} (ppm} 

.,= 
Hydraul 0. Run Rec, VISUAL ru Cond. ROD REMARKS Cl No. (ft.} CLASSIFICATION 

30 
cm/sec 

is;: s;: 
I'-. I'-. 

. I'-. I'-. 
I'-. I'-. 
I'-. I'-.._ C 

I'-. I'-. 
35- ~ I'-... ~ 

I'-... 
I'-. I'-... 

. I'-. I'-. 
I'-- I'-. 
I'-- I'-... 

I -

. 
I'-.._ I'-... 

40- " ~ -
. 

- l-.,...,.,..... Bentonite 
- pellets 

. 

45~ ~ 

{_ . L 

. 
- .. 
. L 

L. 
' .. SANO & GRAVEL --50- - No, 0 Morie ~ - . 

-- l.' 
- Sand . - L ·-

---- .- .. --
- - L - . 

·--
55-

.-
- 2" OJO lnch ~ 

- slot, Type . -
·- 304· - . ·a, 

t - Slainless -·- Slee! Screen -
- ---

·_L_...,,_.,,. 

~ ~ 

60- I 
BEQBQCK-BRAY SHALE 

C 

C 

65 ~ 

. C 

- C 

-

70 
L 



', ( 

i. 

·• ( _· 

C c: 

. L. 

< c. 

L 

L 

Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-220 
Page I of 2 

Project: RFI Project No.: Start Date: 09/24191 

Client: D YN0 Nobel, Port Ev1en, NY 0192.02 Finish Date: 09/24/91 

DRILLING DAT A SAMPLING METHODS 
Inspector: ER.Limbrick Sampler Tube Core 

Contractor: Maxim Technologies, Inc., C.Dinovo Type: Split Spoon NA NA 

Equipment: Acker Soil Max Diameter: 2 ;nch NA NA. 

Method: 4 1/4" HAS Other: 140 !b/30 inch NA NA 

WELL CONSTRUCTION . WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: na 

Material: stainless steel stainless steel Method: na Gra<;le: na 

Diameter (ID): 2 inch ID 2 1/8 Duration: na TWC: 151.9 

Coupling: npt np/ Gals. Purged: na TPC: 

.soil Slug Test: na North: 685412.14 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec)· rock East: 594639.41 

a:; samp. Blows/ Rec. uses HNU Geophysical Log: Dves ~no 

~ 
No. 6 in. (ft.) (ppm) 

Comments: 
cS ' 

4" Locking 
Hydraul. 0. Cap Run Rec. VISUAL "' Cond. ROD REMARKS c:, No. cm/sec (ft.) CLASSIFICATION 

0 
'" " - "' I'--- QYERBIJBQEN?I ACI/STRJNF 

i"- '" 
llEfQSJ1 

'" I'-
. Cement/ -

"' I"- Benlonile 

"' I'--- Grout 
5- "' I'--- - For soil descrfpt!onS above aod 

" I'--- below the 27.5'-32.2' interval 

" 1"- - refer to the MW-22R log, 

"' I"-

" I"- -

"' I"-

10- "' "' " '" -

" 1"-
. " I"- -

"' I"-

" I"-
. " "' 15- " i'-. 

2" Stainless -

" " steel riser 

"' I"- . . -::: 'F . 

"' "' "' "' . 

20- Cement/ -
Bentonile . -
Gr·oul 

...,_, No. 00 
sec-ondary 
fiterpack . - -., ... 

25- -~ --No. 0 -. primary . 
filterpack r 

.re-. ,- Gray f GRAVEL, Htue silty clay -
2" Stainless r and emf sand. - steel .OIO S-1 2-1-2-3 . - ~ 

30 ·- slot screen - ,_, .,_,-11-H Gray emf GRAVEL and emf SAND. 



Subsurface Well Name/Location: · 

ECKENFELDER INC. Boring Log MW-220 
Page 2 of 2 

Project: RFI 
. 

Project No.:- Start Date: 09/24/91 

Client: DYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/24/91 

f ' 
soil 

WELL CONSTRUCTION I- SAMPLE DATA 
rock 

(CONTINUATION) 
~ Samp. Blows/ Rec. uses HNU 
a, No • 6 in. (ft.) (ppm) 
.l'c! 

cS Hydra,!. VISUAL c,. Run Rec. a, Cond. RIJO REMARKS CJ No. cm/sec 
(ft.) CLASSIFICATION 

30 

J~IJ - S-2 5-T-11-13 C 

S-3 6-9-9-10 e 
Gray cm SANO, trace silty clay. 

322 . 

- I-
Refusal @ 32.2', 

'· r - e 
I 

35- I-

- C 

. l - " 
- I-

. ! - C 

' f 40- ~ 

- C 

- e 

- C 

-
45- -

-
- I-

- -

50- -
-

' - -

L., - -
55- -

-
. l - -

-
' -

60- -
-

l. 
-

. 

! 65- -
-

. -

70 ' 

L . 



. r 
' 
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r 

[ 
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Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-23S 
Page I of I 

Project: RFI Project No.: Start Date: 09/16/97 

Client: 0YN0 Nobel, Port Ewen, NY 0192.02 Finish Date: 09/16/97 

DRILLING DATA SAMPLING METHODS . 
Inspector: ERLimbrick Sampler Tube Core 

Contractor: Maxim Technologies, Inc., C.0inovo Type: Split Spoon NA NA 

Equipment: Acker Soil Max Diameter: 2 inch NA NA 

Method: 4 I/ 4" HAS Other: 140 Jb/30 inch NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM! 

Material: Type 304 S.S. Type 304 S.S. Method: Grade: 

Diameter (ID): 2" ID 2" JO Duration: TWC: 165.2 

Coupling: Flush-threaded Flush-threaded Gals. Purged: TPC: 

soil Slug Test: North: 686049.21 
WELL CONSTRUCTION - SAMPLE DATA (cm/sec) rock East: 593751.85 

? Samp. Blow,/ Rec. uses HNU Geophysical Log: Dyes l:8J no a, No. 6 in. (ft.} [ppm) a, 
Comments: ::=o 

"" - 4" Locking 
Hydraul. 0. Protective Run Rec. VISUAL w Ca.sing Con<!. RGD REMARKS C) No, cm/sec 

(ft.) CLASSIFICATION 
0 

Slightly moist Medi,m brown Silly I' S-1 0,4' - ' ' 
5-6-7-10 0 c CLAY, some roots present 

- " ' -
" ' Cement/ S-2 5-6-5-7 1,1' 0 -

" 
c 

' Bentonil€ -

" " Grout 
- Moist Brown Silty CLAY with br-own 

5- " ' S-3 3-4-5-8 1.2' 0 - mottling 

" ' - Wet Brown Silty CLAY with brown 

" ' 8-11- mottling - " 2" Schedule S-4 14-15 0.8' 0 
- 40 PVC RiSer - Reddish-brown SIity CLAY -.th 

- Bentonite S-5 5-5-6-8 2.0' 0 
thin lenses of Gray SILT 

10- Meis - -
- S-8 3-3-3-2 1.2' 0 Wet Gray to Greenish-gray SIity 

No. 00 Morie CLAY 
- .:.., .:.., Sand --
- S-7 3-4-4-4 1.7' 0 

- ·- ,f -- No. 0 Morie t--- Gray with lens of orange-Sflty 

15-
- Sand CLAY ·- S-8 2-2-2-1 LO' 0 ---

- - - Saturated Gray and --· Reddish-Gray Silty CLAY - S-9 3-2-1-3 2.0' 0 - -·-- -
Saturated Gray Silly CLAY - t---- WOR-WOR-- - S-10 2.0' 0 -- WOH-l!OH -20- 2" O.W inch - -- slot,Schedule WOR-WOH - .- S-11 2.0' 0 -- 40 PVC 1-1 --- - Screen t--

·-- ,. - S-12 - 1+2-1 2.0' 0 ---- ·.- . -
End of Boring at 24.0 feet. 25-

- -
-

- f-

. - " 
- f-

30 - " 
. 



Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW---'22R 
Page 1 of 2 

Project: RFI Project No.: Start Date: 09/22/91 

' ' l Client: OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/22/91 

DRILLING DAT A .SAMPLING METHODS 
Inspector: E.R.Limbrick Sampler Tube Core 
Contractor: Maxim Technologies, Inc., COinovo Type; Split , poon/NX Car~ l/3arrelll/A /IX 
Equipment: Acker Soil Max Diameter: 2 inch NA . 3 inch 

Method: 6 1/4" HAS/5 1/8 Roi/er Bil/NX Core Other: 140 lb/30 inch /IA /IA 
WELL CONSTRUCTION WELL SURVEY DATA 

Riser Screen DEVELOPMENT DATUM:· 

Material: black steel NA Method: Grade: 
Diameter (ID): 4 inch IO 21/8 Duration: TWC: 151,6 

Coupling: NPT Gals. Purged: TPC: 

WELL CONSTRUCTION 
soll Slug Test: North: 685413.44 - SAMPLE DATA (cm/sec) rock East: 594645.86 

~ Samp. Blows/ Red. uses HNU Geophysical Log: 0 yes ·[3] no 
a, No. 6 in, (fl) {ppm) 
~ Comments: 
,s t 4" Locking 
a. Cap Run Hydraul Rec. VISUAL a, Cond. ROD REMARKS Q No. cm/sec (ft) CLASSIFICATION 
0 ' " / / S-1 2-1-2-3 t5' ' OVFRBIIRIJ8Jll AGll5IRINE ,, " QEEQ51I5 

r / / L Brown SILT/ SILT and ClAY, 

" Cement/ S-2 6-7-11-B l2' trace roots. 
Bentonite ~rown SILT and CLAY, mottled, 

L 

I. Grout 
5- S-3 6-9-9-10 1.7' . '-~ 

l . 
j 

L 

' S-4 7-8-8-8 0,0 I-

L Brown Silty CLAY 
- S-5 4-2-3-2 IS L 

10 '-

' 
L S-6 2-3-3-4 0,0' 
~ 

' i . 
S-7 3-2-3-3 1.7' I- @ 12.7' change to gray Silty Saturated~ 12.7 feet. CLAY, Saturated 

\.--' . 

15- 1.. ··· · · 4" Steel S-8 woh-woh 1.2' '-
Casing 

2-2 

L . S-9 J-2-2-2 1.0' I-

·. L., . S-IO 11oh-woh 1,3' I-
woh-1 

20- ~ 

' S-11 1-1-2-1 1.2' I-

L 
' S-12 1-1-2-1 1,4' I-

I-

"' 
! 

L 

25- S-13 HOH-HOH 2.0' 
. 

1-1 
~ 

Gray emf SAND and gray Silty 
I- CLAY, some mt Gravel grading to 

. S-14 10-19 2,0' emf SAND .. 
12-~ r---1/ 28.5 brown Silty CLAY and c . 

GRAVEL, some sftty clay, 

30 S-15 9-7-8-8 2,0' 
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ECKENFELOER INC. 
Project: RFI 
Client: 0YNO Nobel. Port Ewen, NY 

WELL CONSTRUCTION 

-:;:, 
ru 

"' "" = 0. 
ru 

0 

30 

- . 

-

35-
'-- -

-

-

40-
. -

. 

45-

. 

-

50-
. 

NX Core hole 

. 

55- ' . 
. 

60-
-

. 
. 

65-
-

. 

. 

70 

soil 
~ 

fock 

Samp. 
No. 

Run 
i'lo. 

S-16 

S-17 

S-18 

I 

Subsurface Well Name/Location: 

Boring Log MW-22R 
Page 2 of 2 

Project No.: Start Date: 09/22/97 

0192.02 Finish Date: 09/22/97 

SAMPLE DAT~> 
."<' 

(CONTINUATION) 
Blows/ Rec. uses HNU 
6 in. (fl) (ppm) 

Hydraul. Rec. VISUAL Cond. ROD REMARKS 
cm/sec (ft.) CLASSIFICATION 

Gray emf GRAVEL (weathered 13-32 0.6' C 
15-IO rock}, some emf 5.and, some silty 

clay. 

I.I' 
,, 

58-100/4 
BEDBllCK::lIBAX Sl:fAI E · 

" 
l00/4 OJ' ~ 

~ 

C 

NA 

-
~ -
'-- -

L 

55% C 

L 

'-- 1--

L 

L 

74% 
C 

L 

C-- ,_ 

33% C 

<--- ,_ 

C 

1--

C 

C 

1--

C 

C 
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Subsurface Well Name/location: 

ECKENFELDER INC. Boring Log MW-21R 
Page I of 3 

Pro iect: RF I Project No.: Start Date: 09/04/97 

Client: DYNO Nobel, Port Ewen. NY 0192.02 Finish Date: 09/08/97 
~ 

DRILLING DATA SAMPLING METHODS 
Inspector: E.R.Limbrick Sampler Tube Core 
Contractor: Maxim Technologies. Inc .. CD/nova Type: Split , poon/NX Core Barre/NA NX 

Equipment: Acker Soil Max Diameter: 2 inch NA 3 inch 

Method: 6 1/4" HAS/5 7/8 Roller Bit/NX Core Other: 140 lb/30 inch NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: 

Material: black steel NA Method: Grade: 

Diameter (IO): 4 inch ID 2 1/8 Duration: TWC: 162.80 

Coup/Ing: NPT Gals. Purged: TPC: 

~ Slug Test: North: 685496.IT 
WELL CONSTRUCTION 

rock. 
SAMPLE DATA (cm/sec) East: 594352.10 . 

a, Samp. Blows/ Rec. uses HNIJ Geophysical Log: Dyes IXJ no 

~ No. 6 in. (ft.) (ppml 
Comments: 

= -y 4" Locking 

g'. Cap Run Hydraul. Rec. VISUAL Cond. RQO REMARKS Cl No. cm/:sec (ft.) CLASSIFICATION 
0 " \. Q~FRllUROEMII AQJSIBrnE 

- / / S-1 7-7-9-13 1.7' ~ DEPOSUS 
' \. 
/ / ~ 

14-23- Brown SILT, little t Sand 
- 1--- Cement/ S-2 1.6' ~ttght!y moist Brown SILT & CLAY 

Bentonite 
21-23 

C 
Grout 

4-ID-5- S-3 1.5' ~ 

11-18 
- l-...-..-.-. 4" Steel ~ 

- Casirig S-4 ID-11- 1.2' L 

11-~ 
- ~ Moist Brown SILT & CLAY, some 
- ~ S-5 4-5- 1.5' ~ 

gray mottling, trace Gravel 
I, 8-9 

@ 9,6' becoming more moist, 10- ~ 
~ 

Moist' Brown SILT & CLAY, some 
S-6 4-4-8-8 

~ 
t.4' ~ gray mottling 

Moist Brown to Reddish-brown 
I ~ S-7 9-8- 1.5' ~ 

CLAY & SILT 
IHI 

I ~ 

15- S-8 3--5-5-B 1.7' L--
I ~ 

I. Mo~t Brown to Reddish-brown ·· 
~ CLAY & SILT, few lens of f SAND I. S-9 6-B-8-5 2.0· 

I ~ C 
I. 

@ 18.5 Saturated 
. I ~ S-10 1-1-1-3 1.3' Wet, Gray CLAY & SILT to Silty 

Saturated @ 18.5 feet. 

20 
I. 

CLAY with brown mottling I-
~ Gray Silty Clay I. S-11 1-1-3-4 1.2' 
~ 

. I. 

~ S-12 4-4-5-5 0.0' I, 

. I ~ 

25 
I, WO!l-WOH- ·.t2' S-13 I-
~ 3-4 
I. . 

~ 

S-14 3-4-4-5 2.0· C 

. 
I, 

S-15 W0H-1- 0.8' 30 t-2 



I 
Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-21R 
Page 2 of 3 

Project: RFI Project No.: Start Date: otl/04/97 

Client: DYN0 Nobel. Port Ewen, NY 0/92.02 Finish Date: 09/08/91 
soil 

WELL CONSTRUCTION f-- SAMPLE DATA 
rock 

(CONTINUATION) 

- Samp. Blows/ Rec. uses HNIJ 
"' No. 6 in. (ft.) (ppm) _,!g 

( 
.c 

Hydra~. 0. Run Rec. VISUAL "' . Cond. RQD REMARKS c:> No. cm/sec (jt.) CLASSIFICATION 
30 

- S-16 2-3-2-2 0.9' r 

-

, r 
- S-17 W0R-WOR- 1.6' WOH-2 
- r 

35- S-18 W0H-2- 1.4' -2-3 
- r 

- S-19 IWH-2- 2.0' 2-3 
-

- S-20 2+3-2 1.8' -
40- - Gray Silty Clay, trace Ht Sand 

. S-21 WOR+ 2.0' -3-4 

( -
. S-22 3-4-3-4 2.0' 

- Gray SHty Clay 

r. 45- S-23 W0R-W0R- 2.0' -2-3 

S-24 WOH+ 2.0' Gray Silty Clay, little H f Sand 2-3 
-( -

48.7' 
S-25 H-9-6 2.0' SA~Q & OOAVEI 

50- -
c SAtfil and Si!!:t Cl rt nrne 

S-26 4-5-7-8 0.8' ~ 
. . ,ml !lBAVEl (c;biQ2 Qf 11ea!tlered 

/ 
S-27 4-4-7-7 

ShateL ~Qme ~ :San!!, fiQffifl :Sllb'. 
1.3' C@\l.. 

55- S-28 7-8- 1.6' - !lrn~ l SAND !mg !+l !lraigl 17-24 

" 
kblRS Qf l'.!ea!!lfilfill SM!el 

8-18 ~ !lm !Q lllos:K ,;mf Gravel !,hiR~ 
- S-29 2.0' r of weatbere.a Shale} tittle &: 15-16 Soo~; !itue §iltY CIQ:t, "9£SH1ing IQ 

" al! c; 6rnY.fl 
- S-30 

. 18-14- 1.4' r 24-56 
60- 59.i 

BEQBQC~- !lBAX S!:!illE No core conected from 
IO0% r 60.0' to 66.0' 

" 
No core coUecte(f from 60.0' lo 
66.0'. 

. 
" 
r 

65- - ~ 

- - -. f-- ~ c Gray Shale, few small fractures 

,L 

I-
Wif.h no staining, dipping at a · 

83% ,teep angle, from 67.3' lo 89.5'; 
NX Core hole R-1 5.0' c 

70 - I-

(,_-
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ECKENFELDER INC. 
Project: RFI 

. 

Client: OYNO Nobel, Port Ewen, NY 

soil 
WELL CONSTRUCTION ,___ 

rock 

'" 
samp. 

~ No. 
.c 
0. Run "' 0 No. 

70 
R-1 

f--

. 
R-2 

75-
I 

. ,___ 

. 

. 
R-3 . 

80-
. ,.___ 
. 

. 

R-4 . 

85-
- ~ 

. 

90-

. 

95-
. 
. 

. 

. 

00-
. 
. 
. 
. 

05-

. 

. 

110 

Subsurface Well Name/location: 

Boring Log MW-21R 
Page 3 of 3 

Project No.: Start Date: 09/04/97 

0192.02 Finish Dale: 09/08/97 

SAMPLE DATA 
(CONTINUATION) 

Blows/ Rec. uses HNU 
6 in. (ft.I (ppm) 

Hydraul. 
Rec. VISUAL Cond. ROD REMARKS 

cm/sec (ft.) CLASSIFICATION 
5.0' 

I-- Gray Shale, few small fractures, 

>- some with calcite and brown 
83% staining, dipping at steep angle 

r 

5.0' Steep angle Calcite veill from 
r 73.4' to 73.6' Slllaller Calcite - I- veins from at 75.5' and 75.8' 

~ r Large fracture. steep angle, some 
>- calcite mineralization 

Horizontal fracture, ill-tilled with 

5.0' some cfay 
>- Fractures from 77 .3' to Tfl.5' no 

87% 
staining - Small veins of Calcite from 79.0' 

,.___ to 81.6' 

>-

5.0' Badly fractured zone, little 
. 

mineralization 
- - Stight/y angled fractues at 85.2' 

- - and 85.5' no staining 1l! 
End of Boring at 86.0 feet. 

. 

. 

96% -

. 

" 
>-

,.___ 
~ 

>-

>-

I-

>-

I I-

. 



Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-20R 
Page I of 3 

Project: RFI Project No.: Start Date: 09/09/91 
Client: OYNO Nobel. Port Ewen, NY 0192.02 Finish Date: 09/12/91 

DRILLING DAT A SAMPLING METHODS 
Inspector: ER.Limbrick Sampler Tube Core 
Contractor: Maxim Technologies, Inc., C.Dinovo Type: S. .INX Core Bai er NA NX 
Equipment: Acker Soil Max Diameter: 2 inch NA 3 inch 
Method: 6 1/ 4" HAS/5 1 /8 Roller Bil/NX Core Other: 140 lb/30 inch NA NA 

WELL CONSTRUCTION WELL SURVEY DATA 
Riser Screen DEVELOPMENT DATUM: 

Material: black steel NA Method: Grade: 

Diameter (ID): 4 inch JO 2 1/8 Duration: TWC: 161.00 
Coupling: . NPT Gals. Purged: TPC: 

L WELL CONSTRUCTION 
soil 

SAMPLE DATA 
Slug Test: North: 6B5362.95 

f.--
(cm/sec) rock East: 594182.84 

.;; samp. Blows/ Rec. uses HNU Geophysical Log: Dves [gj no 

~ No. 6 in. (ft.) (ppm) 
Comments: 

= l 4" Locking 
C, Cap Run Hydraul. Rec. VISUAL "' Cond. RGD REMARKS D No. cm/sec (ft.) CLASSIFICATION 
0 

" " . / / S-1 5-7-9-IO 1.7' 

" " . / / I-

- ~ ..,a...._ Cement/ s-2 IHI- 1.5' 12-13 
- Bentonlte - Slightly moist Brown SILT to Grout 

5- S-3 7-tt- 2.0' - Brown SILT I. CLAY, few thin lens 
~ 12-13 of c Sand, some red staining 

- f.,a .. _____ 4" Steel --+toist Brown Clayey SILT, some 
~ Casing - S-4 IH2- 2.0' red mottling 

12-16 ~ 7 .6' very moist dark Gray c ,_ ~ - SAND I, 

~ S-5 7-7- 2.0' Mottled Brown SILT I, CLAY, lens 
I, 8-11 of f Gray SAND, some dark 

10-
~ - sta,iing 

'l. .. I, S-6 3-5-6-8 1.8' - Reddish-brown With Gray mottling, ,. ~ SILT & CLAY, seams off Gray 
- I, Sand ,. S-7 8-8-9-8 1.7' ~ 

t-

15- S-8 3-3-4-4 1.4' -
~ 

~ 18.4 change to Gray Silty CLAY ' - S-9 5-5-5-8 1.8' ~ 

I-
~ 18.3 Saturated Saturated ~ 18.3 feet. . S-IO H-2-3 I.I' ~ Wet, Gray Silty CLAY with brown 

20- ,__ mottling 

- S-11 W0R-li0H- 0.8' 2-2 

t ' 
-

- S-12 2-2-2-2 1.8' I-

. 

·t. 25- S-13 W0H-2- I.I' 1--1-2 
. Gray Silty Clay 
. S-14 2-2-3-2 2.0' I-

-

~ S-15 W0R-IKJH- 1.2' I- . 
30 1-2 

l. 



' Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-20R 
Page 2 of 3 

Project: RFI Project No.: Start Date: 09/09/97 

Client: DYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/12/91 

. r 

soil 
WELL CONSTRUCTION - SAMPLE DATA 

rock 
(CONTINUATION) ' 

.; Samp. Blows/ Rec. uses HNU 
~ 

No. 6 in. (ft.) (ppm) 

= Hydraul. 0. Run Rec. VISUAL 
"' Cond. RQO REMARKS D No. cm/sec (ft.) CLASSIFICATION 

30 
. S-16 HOR-WOii- 1.0' 

~ 
1-3 

. , 

- S-17 2-3-1-4 2.0' -
. I -

35- S-18 WOR-WOR- l,9' -WOR-HOR Gray Silty CLAY an<! . - Orange-brown Sll T 
~ WOll-2-,, S-19 2-3 2.0' 

- ~ - Gray Silly CLAY ,, 
- ~ S-20 1-2-2-3 2.0' 

40- k -
. S-21 WOR-WOH- 2.0' WOH-2 
. Gray with Orange and Olive 
. S-22 1-2-2-4 2.0' streaking and mottling, Silly CLAY 

. 

r 45- 2-58- SAND£ QRAVEJ 
S-23 24-43 IA' - c GRAVEL and Gray with oive 

- ~· mottling Silty CLAY, little emf 

' 13-15 Sand 
. , S-24 2£-28 1.6' - '-Orange-brown f SAND and CLAY 

r 

. 
l &SllT 

- S-25 79-84- 2.0' - live-gray c GRAVEL, some silty 
32-5! CLAY, little emf SAND 

50- - GRAYEl,itue c to emf Sand, 
- S-26 13-15- 2.0' liltle gading lo trace (+) Silty 

24-26 Clay - -
- S-27 10-13- 1.6' ~ 

27-28 
54. -

BEllBJlC~ - GBAt SHAI E No core collected from 
55- S-28 50/0" . 0.0' - No core co/lee led from 54.0' lo 54.0' to 59.r 

- , 
f-- .. 59.r. 

.... -·. 

- ~ 

- -

L, - - '""" 
~ f-- Gray Shale, some fractures with 

60- - no staining, dipping from vertical, 
R-1 1.8' 78% to sleep, to hOrizontal from 60.0' 

- N~6f.3'. -- adly fractured from 61.f to 61.3' 

' ~s... .. 

d=Bf.7 Few fractures from 61.7' to Formation taking a lot of - f-- 62.4'. no staining water from 62.5' to 66.5' 
- ... R-2 4.8' 58% • Few horizonla! fractures some . ,' ,,--· clay in-filling, and some calcite 65- NX Core hole 

N!neralizat~n · 
- arge horizontal fracture ~ 64.7', 

f---- eay calcite-rrunera!ization 
- · everaf sman fractures from 64;9' 
- R-3 4.8' 63% 

to 65.8', trace to no. staining 
Fractures Kl 67S and 67.it. Some 

70 - calcite mineralization - .. . -- ,. 
' 

L. to 71:2, some calcite 



l 
Subsurface Well Name/Location: 

ECKENFELDER INC. Boring Log MW-20R 
. Page 3 of 3 

Project: RFI Project No.: Start Date: 09/09/91 
Client: 0YNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/12/91 

WELL CONSTRUCTION 
soil 

SAMPLE DATA 1--
rock 

(CONTINUA TJON) 

"" Samp. Blows/ Rec. uses HNU a, 
No. 6 in. (ft.) (ppm) 

~ 

( 
= Hydraul. g. Run Cond. Rec. RQD VISUAL REMARKS Cl No. cm/sec (It.) CLASSIFICATION 70 

R-3 4.8' 63% L 

. - I-

. L 

. 
' 

75- R-4 4.5' 79% -. . -
. - ~ 

End of Boring at 77.0 feet. -

' 1 80- -
. 

L 

85- I-

-

- . I-

-

- I-

'c· 
90- ~ 

. I-

··c . -
95- -

L 

' !. . I-

L 

. I-

00- ~ 

- I-

-

. I-

. 

05- ~ 

. I-

' (. 
I-

. 
110 
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