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1.0 INTRODUCTION

A RCRA Facility Assessment (RFA} of the DYNO Nobel, Port Ewen, New York Facility
was completed by AT. Kearny in October, 1993 and was revised by
ECKENFELDER INC., 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 thé
New York State Department of Enpvironmental Conservation (NYSDEC), which
stipulated, among other things, that 25 SWMUs and/or AQCs be the subject of 2 RCRA
Facility Investigation (RFI). A(iditionally, a RCRA Facility Assessment Sampling Visit
(RFA-SV) documerted in the Sampling Visit Report, DYNO Nobel Facility, Port Ewen,
New York (ECKENFELDER INC., February 1997) indicated that 12 ‘additi‘onal SWMUs
or AQCs required further investigation as part of an RFL. 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 mvestigation 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 RFA-SV and do not contain concentrations of

Organic or morganic 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 Dacument, May 1996 and correspond to a migration to groundwater criteria
for a Dilution-Attenuation Factér (DAF) of 20. These values are typically less than tﬁose
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 de-posits uriderlying

the active portions of the facility. Where screening criteria where not given for a specific

: 1-1
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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 USE?A 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 used 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). The areas identified in the text and figures of this repost, 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 tﬁe Corrective Measures Stady (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:

e 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 Nobél Facility, Port Ewen,
New York. ECKENFELDER INC., May 1995.

Section 2.0 presents a brief description of the SWMUs and AOCs addressed during the
RFL Section 3.0 then presents a summary of the work completed at the site to date and
which formed the basis fc:}r the work completed as part of the RFL These data, ialong‘ with
data -coilecfged during the RF], are then used to summarize the site hydrogeology
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 compléted at each SWMU and AOC in

. ‘ _ 12
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Sectiont 6.0, Section 7.0 presents the QA/QC 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 AOCs INVESTIGATED IN THE RF1

SWMU No. ‘ © BWMU Name
1 Sheoting Pond
2 . Buring CagefIncinerator
3 - Copper Wire Burning Area
4 Iron Wire Burning Area
b Wire Burning Area III
6-7 Open Burning Pads
8 Former Burning Area
g Waste Powder Catch Baging - Building 20587
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 Burnable Waste Satellite Accumulation Areas (4 locations)
27 Sanitary Sewer System
29 Drainage ditch (Downgrade of Building 2049)
30 Drainage Ditch (Downgrade of Building 2036)
32 0Old Dump (near water tower)
33 Mercury Fulminate Tanks Avea .
34 01d Waste Burning Grounds (near Shootmg Pond)
35 Stone 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 Collsction Sumps
42 SAC Building Steam Collection Containers
46 Vacuum Line Condensate Collection Sumps (Bu.ddmg 2059)
47 Building 2058 Fuse Room

48 Mercury Fulminate Area

AQC AQC Name

A Kerosene Tank Leak

B Open Burning Pads Area .
s Open Detonation Pit

D

~Detonation Test Building

PANI\O192\Tablea RIT 10-99\SWMUs-A0Cs Invest, R¥Ldoc ' ' _ . Pagelofl



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 RFA. Acronyms used in the following descriptions

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

SWMU No. 1: Shooting Ponrd - The unit managed oﬂ“~speciﬁoétion 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 Sarhpiing Visit Report, metals

concentrations were found in the pond sediment above the screeming 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 Ne. 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, bartum, 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!

s . ) . . 2_ 1
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SWMU 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 telturium,

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 tellurinm.

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

powder {unknown type) in water.

SWMU No. 10: Waste Powder Catch Basins - Building 2048 - This unit managed waste
PETN, RDX, HMX, PBX, and DDNP powder in water.

SWMU No. 11: Waste Powder Catch Basins - Building 2049 - This unit managed waste
DDNP powder (unknown type) in water.

SWMU No. 12: Waste Powder Catch Basins - Weber City Building - This unit
managed waste DDNP and PETN powder in water. As noted in the RFA, this area is no
longer accessible due te recent building construction, and is therefore not addressed in

this work plaﬁ.

SWMU No. 13: Former Waste Powder Catch Basins - Lead Azide Building - The unit

managed waste lead azide pcw_der in water (K046).

SWMU No. 15: Waste Powder Magagine - This unit managed waste detonators, waste

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

- SWMU No. 21: Lead Recycling Unit Area - This unit managed waste ignition powders
-, and blasting cap compénents containing lead and selenium.
S22
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SWMU Neo. 22: Former Landfill - Potentially hazardous and non-hazardous wastes,

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

disposed in this unit.

SWMU No. 23: Former Dump - This unit managed used equipment, and used 55-gallon

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

SWMU No. 24: Former Wastewater Treatment Fecility - This unit is known to have
managed acidic wastewaters and waste degreaser solvents, and potentially explosive-

containing process waters and explosive-containing waste oils.

SWMU Nao. 26: Burnable Waste Satellite Areas - These units consisted of open-topped
metal dumpsters, which managed waste packaging materials possibly contaminated with

explosive materials.

SWMU 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.

SWMU 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. -

SWMU No. 32: OId 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. -

\\BCMAHM\PROECTS\"I\OIQZ\R_FI.doc
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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 umt 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 Wash Water Discharge Area (Building 2009) - This unit
managed PETN and DDNP powders in water.

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

condensate that contained frace 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 Steamn Collection Canisters - This unit managed steam

condensate contatning fuse powders and DDNP.

WBCMAHOZPROJECTS\ WA IS 2\RFLdoe
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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,
bartum saits, boron, HMX, RDX, dibutylphthalate, diphenylamine, graphite, latex, lead
azide, lead 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 tanlk.

AOC B: Open Burning Pads Areq - This AOC is an area of soil to which waste

explosive debris and kerosene has been released.

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

detonators and blasting caps produced at the facility.

AQOC D: Detonation Test Building - This unit is used to test detonators and blasting caps |
produced at the facility. . - BT
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TABLE 2-1

ACRONYMS USED WITHIN THIS RF1

AOQC

"DDNP

HMX
ICM
LMNR
PETN

QAP

RCRA

RDX
RFA
RFIL.
8V
SWMU
TNT
TPH
V&I

Area of Concern

Secondary Explosive (Diazodinitrophenol)

Secondary Explosive (Octahyc}-ro-l,3,5,’7~bétranitro-1,3,5,7-tetramine)
Interim Corrective Measures

Lead Mononitroresorcinol

Secondary Explosive (Pentasrythritol 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 Petrolewm Hydrocarbons

Visual Site Inspection

P\ J\0 192 Talles RFT 30-99\Tahle 2.1 Acronyms WE.doc
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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 3-1.

Investigations under the RCRA program have consisted of the completion of a RCRA
Facility Assessment (RFA), which included ‘:a Preliminary Review (PR) of available
relevant documents, and a visual site inspection (VSI). The PR and VSI were co%npleted
by AT. Keémey Inc., under contract to the U.S. Environmental Protection Agency, and
the results are reported in the RFA Report. The original RFA report, completed by A.T.
Kearney in July 1993 has been revised by ECKENFELDER INC., on behalf of Hercules

and D'YNO Nobel, and at the request of NYSDEC, to correct various factual errors.

The RFA Report presents a detailed description of the site history and operation and
identifies individual Solid Waste Management Units (SWMUs) and/or Areas of Concern
(AQCs) 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 RFA Report documents those SWMUSs and/or AOCs which either
a) require no further action; b) require oohﬁfmatory samplihg (i.e., a RCRA Facility
Assessment Sampling Visit (RFA-SV); ¢)require a RCRA Facility Investigation to
collect information on a known or suspected release to the environment; or d) req&ire that

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

On the basis of the RFA, 17 SWMUs and/or AOCs were targeted for the implementation
of Interim Corrective Measures (discussed below) and 19 SWMUs and/or AQCs were
targeted for a RFA-SV as documented in the Sampling Visit Report
(ECKENFELDER INC., February 1997). Of the 19 SWMUs and/or AOCs evaluated

, 3-1.
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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 cozi‘lbieteg ‘on the basis of the RFgEﬁcI.uded 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 mvestlgat;on 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 vicinily of the

Sheli Piant;

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

based on data obtained from this investigation;

e To evaluate the potential for offsite migration of contaminants that may be.

associated with the detoration pond; and

s 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 investigatioh are reported in the Groundwater Investigation Report,
DYNO Nobel Inc. Site, Port Ewen, New York (ECKENFELDER INC., January 1996).

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

\\BCMMIGZ\PROI ECTSWIN192\RFL. dox,
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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 potentiai impact to human
population in the unlikely event of a réieasq from the facility, an evaluation of
groundwater and surface water use within a orie mile radiﬁs of the site was conducted as
part of the Groundwater Investigation. As reported in the Groundwater Investigation
Report (BCKENFELDER INC., January , 1996), any potential teceptors (ie., 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
eﬁceedances of scil 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 sqfefy 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 explosivé quantities of both primary and .
- secondary explosives. This material was removed until subsequent sampling indicated ;
3-3
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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" (ECKENZFELDER INC , January 1997).

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

safe for further 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 Final Report Date

New York State Superfund Program

Phase | Investigation - EA Science and Technology December 1983
Phase II Investigation Gibbs and Hill Inc. July 1990

USEPA Resource Conservation and Recovery Act

RCRA Facility Assessment (RFA)2 A.T. Kearney Inc. August 19940
ECKENFELDER INC. .
Groundwater Investigation Report ~ ECKENFELDER INC. January 1996¢
RFI Task II Report ECEKENFELDER INC. . August 1996
Documentation of Interim UXB International January 1997
Corrective Measures ECKENFELDER INC. '

Sampling Visit Report ECKENFELDER INC. February 1997¢

a Includes 2 Preliminary Review (PR) and Visual Site Inspection (VSI).
b The AT. Eearney report was revised and finalized, at the request of NYSBEC, by

~ ECKENFELDER INC., on behalf of Hercules and DYNO Nobel.
"¢ 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, DYNQO Nobel Inc. Site, Port Ewen, New York
(ECKENFELDER INC., Janwary 1996). The following presents a summmary of these data
with updated maps reflecting a récent round of water level data and the installation of
three bedrock monitoring wells near the east-central portion of the facility associated with
tﬂ;a Shell Plant area. For additional details such as individual hydraulic conductivity test
results, monitoring {Ve}i lags, etc., for wells completed pror 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 7
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 .o.f the site. The bedrock valley is offset to the western -
side of the topographic Vailey represented by the wetlands. The bedrock beneath the site
consists of the Austin Gién 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 generaily 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-178 to 66.8 feet thick in MW-12D. | '

. S 41
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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-178
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-1 and, where its thickness could be

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

23 feet at MW-11D.

The combined thickness of the overburden deposits ranges from 1.5 feet in MW-1 to
85.1 feet in MW-12D, and is depicted on the isoﬁachous 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

wetlands.

Groundwater flow within the deposits described above has been subdivided based upon
the grain size of the underlying soils (i.é., Silty CLAY versus Sand and Gravel) and
bedrock. Two groundwater contour maps (for the shallow overburden and deep
overburden deposifs) 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

preparatipn 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 depoéits 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 pétentiai 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 deposxts east of the wetland area are located upgradient of any potential
plume “which may rmgrate from the faczhty 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 these deposits, and ranged from 8.1x10<4cm/sec at MW-§ to
43 x 107 cm/sec in MW-13S. The geometric mean lateral hydraulic conductivity is
1.6 x 10-5 cm/sec. The values of hydraulic conductivity for the wells screened within the
deep overburden deposits ranged from & high of 1.9 x 102 cm/sec in MW-13D, to a low
of 2.3 x 104 co/sec in MW-5. The geometric mean lateral hydraulic conductivity for this
unit was thus calculated at 2.6x 104 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 _thét 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' i

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 lnvestigation 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.

. ‘ . 4-3
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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 seépage velocities within the Silty CLAY deposits were calculated in the
Groundwater Investigation Report at approximately 1.7 x 107 fi/day or approximately
0.61 feet per yeaf. Conversely, horizontal seepage velocities in the Sand and Gravel

deposits are calculated at approximately 0.45 feet per day or 163 feet per year.

. Groundwater flow within the bedmck 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 conductivity 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 10™ em/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 8.57 ug/L for TCE
at MW- 138 there were no exceedances of NYS Class GA water quality standards or
MCLs for -organic constituents (additional details are provided in the Groundwater

Investigation Report).

; : 4-4.
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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 weré 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. As 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 relcognizéd. that the NYSDEC generally
requires the analysis of total métals for comparison to water quality standards, the
dispé;rity between total and soluble reported values cannot be ignored and must be taken

into consideration when evaluating the collected data.

In summa_ry,‘ 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, thosé 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 groundwatér 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, 1989

§/28/99
Welt Screen  Reference Depht to Groundwater
Name Intervals  Elevation Groundwater Elevation
MW-1 R 227.4 2174 205.66
MW-2A S 170.7 ' 15.70 155.00
MW-28 D 1717 15.28 156.42
MW-3 S 167.2 7.79 159.41
MW-4A S 158.9 6.45 152.45
MW-48 s 168.3 8.97 - 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 - 28.51 153.29
MW-8 s 153.9 .82 144.08
MW-3 s 148.0 4.89 143.11
MW-10 S 149.0 8.90 142,10
MW-118 ] 164.4 7.95 156.45
MW-11D D 163.9 7.35 156.55
MW-125 S 168.8 7.34 161.56
MW-12D D 168.4 15.47 152.93
MW-135 S i82.5 8.06 154.44
MW-13D D 162.4 17.09 145.31
MW-143 S 175.6 545 170,15
MwW-14D D 176.1 943 166.67
MW-153 s 162.0 7.56 . 154 .44
MVW-15D D 162.0 7.39 154.61
MW-185 S 159.3 19.28 146.02
MW-16D ] 143.9 16.78 127.12
MW.175 5 146.8 4.00 142 .80.
MW-188 S 1475 467 142.83
MW-193 S 156.3 2.83 153.47
MW-20D (8] 1614 - 11.07 150.33
MW-20R R 161.0 11.79 14921
MW-21D D 164.1 17.29 146.81
MW-21R R 163.8 17.28 146.52
MWL22D D 151.9 9.68 - 14222
MW-22R R 151.6 972 141.88
MW.-238 S 165.2 4,93 160.27
8G-1 NA

147.5 1.12 146.38

R - Well screened in top of bedrock
D - Well screened in sand and gravel unit
'8 - 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 in accordance with the following prbcedufes:

A pew pair of disposabie 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 shovel or drilling with a stainless sieel 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 mmmediately 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 doourﬁen’ced 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 descriSed 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 aspécts of the
sampling as described zbove. Split spoons were also used for the collection of
soil/sediment samples collected in the former detonation pond (SWMU No. 1) and
surroundiﬁg wetland arcas. 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 thrbugh
the soft sediment and sampling ahead of the casing. The casing was then removed and -

5-1..
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the hole immediately coﬂapéed 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 borekole. -

Records of the sampling were maintained in a dedicated field book in which the sampling
location and identification number, physical description of the samplﬂle, sample depth and
interval, and other pertinent notations were made. " Each sample location was mé,fked
with a stake indicating the SWMU and sample number and was later surveyed by North
Engineers and Surveyors of Kingston New York. Boring Logs for locations greater than

1.0 feet in depth are presented in Appendix B.
5.2 TEST PYTS

Test pits were conducted for the purpose of defining the limits of waste at sélected
SWMUs, The areas of inmterest were investigated by excavating a shallow trench
(6 inches to 1 foot in depth and 1 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'kéeping 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 mumber and a sequential .test pit
number (ie., TP-1, TP~‘2,' etc.) which was later surveyed by Narth Engineers and

- Surveyors.
5.3 MONITORING WELL INSTALLATION

Monitoring wells were installed during the R¥I 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 15 to
52
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20 feet below the casing. Overburden wells completed at these SWMUs were installed
with 2-inch diameter statnless 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—époon samples were collected
continously at each location or cluster and each well was developed to remove
fine-grained materials from around the screened or open interval upon completion. Soit

boring and well construction Iogs for these locations are presented in Appendix B.
5.4 IN-SITU EYDRAULIC CONDUCTIVITY TESTIN G (SLUG TESTING)

Following development, in-sttu hydraulic conductivity tests (slug tests) were conducted
at each of the newly installed welis. “These tests consisted of rapidly lowering the water
level in the well and measuring the chanée iﬁ the water level with respect to time as the
well is allowed o recover to static conditions. The water levels were measured either
manually or by means of a pressure transducer using an automatic datz 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 SAMPLING
Groundwater Samﬁles collected as part of this RIT were obtained using Tow-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- wells.

‘ . 5-3
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yield turbid samples even after development and the use of low flow sampling methods.
Therefore, given the variability introduced into thél metals analysié -data by suspended
sediment, and the desire to 'obtain consistent and comparable data at all locations, filtered
samples were collected for the analysisr of metals and will be used for comparison to
groundwater standards. This approach is consistent with fhe recommendatibns presented
in the article "Filtration of Groundwater Samples: A Review of Industry Practice”

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

Qua‘}fi'ti;hssurance sampling and aﬁélyﬁcal’ procedures were conducted in accordance with

~ the approved QAPjP.
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6.0 RFIINVESTIGATION 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
folidwing this section. This work was completed in a series of phases, consisting of
Phase 1 through 1V for horizontal delineation and Phase V for vertical delineation. The
horizontal 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
comménts 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 pléns, which were approved by the Department,
included the elimination of selected borings at SWMUs | 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 cbllected 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 wﬁu}d be labeled 39-6-1.0. 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

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

In addition to the soils wark described above, the RFI work plan also called for the
collection of shallow groundwater sample-s, and/or the installation and sampling of

groundwater monitoring wells. Where applicable, groundwater results associated with a

6-1

12/03/29



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.

Fach 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
AQC). Laborétory analytical reports are provided in Appendix C, collated by SWMU
number, soil results first, followed by groundwater results and QA/QC 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.

SWMU Nos. ‘1. 22 and 35

The R¥I 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 58 locations, as
illustrated in Figure 6-1, and 92 apalytical samples for inbrganics. The analﬁica! resuits
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
ihose recorded at the highest concentrations, include copper, 1ead,- and selenium. The
data further indicate that the impacts from these SWMUs are found downstream a
distance of approximately 1000 feet from SWMUJ 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. 1 and are noted to depths in excess of 12 feet below the ground or water
surface (locations 1-2 and 1-2B which was a re-sample of the 12 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 excepticn 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 adj acent
to the perimeter of SWMUs 22 and 35 are summarized in Tables 6-3 and 6-4. The
volatile organic results i:_hdicate 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 im‘ﬁtedi—ate area from which they were collected. The
inorganic results indicgte 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, Iéad, and selenium. The data further indicate

that the source of the elevated concentrations is primarily related to SWMU22 as .
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opposed to 35. This is evident by the significantly reduced concentrations reported at
focations 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 AQGC A

The soil samples associated with these fwo areas are illustrated in Figure 6-2 and
consisted of 32 locations (four located around the former kerosene ta,nk leak) and 40
analytical samples. Analytical parameters consisted of inorganics, TPH and at those
Eocﬁtions 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 apalytes detected most frequently
above their respectwe screemng criteria were copper, lead and selentum. As illustrated mn
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 metals 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 speciﬁcaily at TPH
concentrations in excess of 10,6_00. These impacts, however, are limited to the shallow

surface soils.
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SWU Nos. 3and 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 concenirations of
inorganics above their respective screening criteria are summarized in Table 6-9 with the
most frequent constituents represented by copper, cadmivm, selenium, and lead. Vertical
delineation safnpling 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 eriteria 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 Er'om this
SWMU. Four base neutral compounds were detected at estimated concemtrati;)ns from
the sample collected at a depth of 1.0 feet as summarized in Table 6-10. These results are
consistent with the findings at SWMU No. 2 and again indicate that TPH concentrations '

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

SWMU No. 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 6-11. 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 iliustrated in

Figure 6-2, which abuts the area délineated for SWMU No. 2.

; 6-5
WBCMAHOZPROTECTSY G 192RFL doc '

" 120399



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 soﬁ samples exceed;ng the screening criteria
around SWMU No. 32 are all ad}acent 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 SWMUs are illustrated in Figure 6-3. A total of
49 samples was analyzed from 39 locations associated with AOC B and is summarized in
Table 6-13. Nine samples were anai?zed from SWMU No. 32 and are presented in
Table 6-14. Tables 6-15 and 6-16 present those locations and const_ituents that exceed the
screening criteria at AOC B (designated by SWMU, No. 6) and SWMU No. 32
reépectively. These data indicate that the only constituent exceeding the criteria at
SWMU No. 32 was selenium and that selenium was also the most prevaient‘compound
detected above the screening criteria at AOC B, followed by lead and barium to a much
lesser extent. Selenfum 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 shatlow 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. Gtven the shaﬂow depth to rocL, test pit logs were

not completed The test pit locations are 111ustrated on Sheet 001.

6-6
MBCMAHOZPROJECTSVW0192RFLdoo
12/03/99 :



Water quality sampling at well MW-1 generally confirmed the previous analytical results
as summarized in Table 6-18. The only éifferencé was an estimated value of 1.87 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 15 thus suspect..

SWMU No. 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 coliected data indicate the presence -q‘f 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.
SWMU No. 10

A total of 31 samples was analyzed from 25 locations around SWMU No. 10 as
ilustrated 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 sﬁ:réening criteria was mercury. As lustrated. in Figure 6-5,
however, the surficial: distribution of mercury at concentrations above the screening -
criteria extends upward of 300 feet downgrade of the mix house (Building 2048). -
Elevated concentrations of mercury were also noted ata depth of 4 feet at location 10-19.
However, samples collected at this depth at locations 10-4- and 10-6 did pot indicate
elevated mercury concentrations at this dépth even though the sample at 1.0 feet at
location 10-6 had the higﬁest reported concentration of mercury (600 mg/kg) at this
SWMU. These data again indicate that the soils significantly attenuate the mercury
- coneentrations, as would be anticipated.

6-7

WBCMAHOZPROTECTS\\ RO 192\RFE doc
- 12/03/99 L



SWMU No. 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 in 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 of 37 mg/kg at a depth of 2 1o 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 of 2 to 4 feet is limited to a localized area around locations 11-3 and 11-4. The |
estimated eitent 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 parameieré consis.ted 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 ﬁpper 1.0 foot of soils and are distributed downgrade of Building 3001

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

s

SWMLU No, 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

13 mgkg o -
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SWMU No. 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 it 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 cstimated
area of soils containing concentrations of metals above the screening critaﬁa is illustrated

in Figure 6-9.
SWMU No. 23

Eight shallow soils samples were collected downgrade of SWMU 23 as illustrated
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 potasstum as presented in Table 6-31. 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 in
identifying the edge of waste. The test pits confirmed tﬁat the edge of waste was
consistent with the break in slope as visible in the field. The encéuntered 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 resuits, with the exception of upgradient well MW-5 which, has
been damaged and was not able to be sampled, are surmmarized in Tables 6-32 and 6-33
along with the 1995 data. As indicated, there were no detected volatile organics during
either sampling event. The unfiltered, (i.e, total) inorganic data collected in 1957
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 previoas
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 SWMUs consisted of the installation of three well couplets at the
locations iflustrated 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 theré were no.
volatile organic oonﬁitqeqts 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 swrrounding area thus
suggest that the degradation rate of TCE is,- at a minimum, equal to the rate of
groundwater movement in the siit and. clay defmsits, thereby limiting the further
migration of TCE, |
6-10,
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SWMU No. 26D

Satellite Accumulation Area 26D is located in a congested area near Building 2075, 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 i 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.

SWMU No. 26E

Six samples were collected and analyzed at the locations as illustrated in Figure 6-13 and
summarized in Table 6-37. 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 linited impacts are within the upper 1.0 foot df soil in the

estimated area illustrated in Figure 6-13.

SWMU No. 26F -

A total of four samples were Collectéd and analyzed for the full list of metals at four
locations as illustrated in Figure 6-14 and summarized in Table 6-39. None of the

samples exceeded the established screening criteria.

AQC C and D (SWMLUJ No, 26G)

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

within AOC C and D as soils exceeding the sCfeez"ringcriteria for mercury and selenium

were found throughout the area. A total of 16 sampies was analyzed 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 prre'sent those locations and constituents that exceed the screening
criteria at SWMU 26G and AQOC C and D (identified as AOC C) respectively. The data
indicate that selemum aﬁd mercury, and occasionally 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/ke), 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.
SWMU No. 27

Four samples were collected and analyzed for the full list of metals at the locations
ilfustrated 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 fhe aluminum content of the

clayey soils found throughout the site and an area of impacted soils has not been defined.
SWMU No. 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 Tables 6-46 and 6-47 and indicate
that there was one exceedance for mercury at location 29-01. The estimated area

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

Tn addition to the soil sampling, a shallow overburden groundwater monitoring well,
MW-238, 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 and 6-49 respectively. The data indicated that there were no detected
-volatile organics. Consistent with the other groundwater monitoring resui.ts 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.

SWMU No. 33

A total of 27 samples was collected and ahalyzed for lead, mercury, and silver fiom 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 (7400 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 of location 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 al;ea of impacted soils is illustrated

i Figure 6-18.

SWMU No. 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 analyt_Ica! results are summarized - in’

- 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.

SWMU No. 388

A total of 12 samples was collected and analyzed for the full list of metals from 12
locations as illustrated in Figufe 6-20. The analytical results areh- summarized in
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 aﬁ area of

impacted soils has not been identified.
SWNMU No. 39

A total of 20 samples was analyzed from 15 locations as illustrated in Figure 6-21. 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 1.0 foot of soil. The estimated arca of soils
containing the slightly elevated levels of selenium and/or cobalt is iliustrated in

Figure 6-21.
SWMU No. 40

A total of 11 samples were analyzed from nine locations as illustrated in Figure 6-22.
The analytical data are summaﬂzed 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 sﬁggesting that tﬁe elevated lead concentrations are .iimi_ted o an

isolated pocket of soils as iltustrated in Figlire 6-22.
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SWMU No. 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 1o
exceedances at this SWMU. Of note is that the work plan had called for the collection of
five samples 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.
SWMU No. 42

A total of 14 samples was analyzed from nine locations as illustrated in']?igure-é-zzt. The
analytical data are summarized in Tables 6-60 and 6-61 and indicate that there were two
locations at which selenium exceeded the scréening criteria and one location at which
chromium exceeded the critera. The exceedances were limited to the upper 1.0 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.

SWMILI No. 46

Three samples were coliected from the former condensate collection sump locations as
illustrated in Figure 6-25.' The analytical }%lts are summarized in Table 6-62 and

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

SWMU No. 47

A total of 12 samples was collected for analysis from ten locations as illustrated in
Figure 6-26. The analytical tesults are summarized in Tables 6-63 and 6-64 and indicate
that se@erﬁum exceeded the” screening criteria at five locations. * The selenium
concentrations were also above the screening criteria in samples collected at 4 to 6 and 6

‘ , 6-15
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to 8 feet below the ground surface. These depths are inconsistent with data collected
from other areas of the sité, which have indicated that the elevated concentrations are
typicafly attenuated within the shallow soils. The estimated area of soils containing

concentrations above the screening criteria is illustrated in Figure 6-26.
SWMU No. 48

A total of 11 samples was collected for analysis from [1 locations as illustrated in
Figure 6-27. The analytical results are summarized in Tables 6-65 and 6-66 and indicate
that thé copper was the constituent that exceeded the screening criteria most frequently
and by the greatest concentration. Vertical delineation borings at this ‘SW”MU were not
completed due to health and safety concerns and with concurrence from the Depaﬁmegt_
The estimated area of soils containing concentrations above the screeming criteria is

itlustrated in Figure 6-27.
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TABLE 6-9
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

SWMIINo.3 &5
{all values m MG/KG)
SAMPLE SAMPLE

LOCATION DATE Aluninum Arsenic Cadmium  Copper Lead Selenium TPH

Screening Conc. 19265 29 8 600 400 5 i60 -

03-02-1.¢ 9747 49  N* 860 78000 N 23 E

03-024-6 /14799 " 9.5

03-03-1.0 9/4/97 26600 . 1060 N :

03-05-1.0 94/97 . 736 30060 N 16 E 140
- (3-08-1.0 9/4/97 . 54  N* 690 100000 N 680 E 38 "E° 810

03-08 4-6 Tape 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
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TABLE 6-12
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERTA

SWMU No. 4
(all values in MG/R.G)
SAMPLE SAMPLE
LOCATION DATE Aluminnm Amsenic  Cadmium Copper Potassinm. Selenfum
Screening Conc. 19265 29 8 600 1990 ‘5
04-04-1.0 /5197 22000 E* ‘ _
04-03-1.0 95197 32 * 1600 # 14 E*
04-06-1.0 9/5/97 85 NE 1100 * 2000 12 E*
04-07-1.0 4/30/98 ‘ iZ2 N 7.3 :
04-08-1.0 4/30/98 16 N 810 6.2

04-09-1.0 10/20/98 3.8
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COILING &
TESTING

LEGEND:

| 60192-23 10/06/99 PLOT 1=50 (50192~23.PCP)

MW~3$ © MONITORING WELL LOCATION
HP -5 ' ® scale: feet
‘6. HYDROPUNCH™ BORING LOCATION
Q VERTICAL DELINEATION BORING
BROWN aw~bp - FIGURE 6—-11
CALDWELL SWMU NOS. 24, 30.& 37/
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FIGURE 6-~25
SWMU NO. 46
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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 corrésponding sample.
As illustrated, the reported éoncentrations 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
san‘zp'ling, equipment decontamination procedures employed between samoples were

effective.

QA/QC measures in the laboratory during the first phase of soils sampling indicated
matrix interference do to naturally occurring 1eveis 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.

' 7-1
WBCMAHOZPROIECTS\WO19ARFLdoo '
1200359 .
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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 n 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 ﬁeporting Limnits

Qualifiers:

B The reported value is less than the practical quantitation limit (PQL, project
defined) but greater than or equal to the RL.

E The reported value is estimated due to the i)resence of matrix interference.

N Predigested spike recovery not within control lmits.

W Post digestion spike recovery not within control limits.

* RPD or absolute differénce for Duplicate analysis not within control limits.

o Reference Standard Methods 19th edition.

{11 pH analyzed outside USEPA specified holding time. pH must be-measured
immediately after sample collection.

{2} The sample pH did not meet the preservation guidelines. Therefore the pH was

: adjusted upon receipt’

{3) The sample had to be diluted because of matrix interferences.

{4} Reference Standard Methods 17th edition for the distillation method.

(5) The sample was analyzed out of the USEPA holding time.

{©) The sample was received in the laboratory out of the USEPA holding time.

(7 The shipping coeler temperature-exceeded 6°C upon receipt to Eckenfelder
Laboratory, LLC.

{8) When the concentration of the analyte is helow. the detection Himit, the
detection himit 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} Aﬁaiysis-was subcontracted
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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 R¥L, reported herein. In
addiﬁon, one aspect of the Groundwater investigation Report was to identify groundwater
and surface water use Witﬁin a one-mile radius of the site. This inforfnation wés used to

identi_fyrpoténtial impacts to human health associated with a release from the facility.

The Groﬁndwater Investigation indicates that the active portions of the facility are
underlain by a thick sequence of low permeabilify silt and clay. The only portions of the
site where these silt and clay deposits are not present is in the undeveloped area on the
western side of the property associated with step side slopes of Hussey Hill.
G:roundwatef flow at the site is controlled by the large wetlands area, which represents a
groundwater discharge point in the center of the topographic vailey 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 iﬁdiézite 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 fthé resulting turbidity of thel samples. As discussed in the
~ Groundwater Tnvestigation Report, the unfiltered samples were turbid even though low
flow purging techniques were used to collect the samples. This turbidity resulted in
metals concentrations that aré 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 samplés., however, indicate
exceedances only for barium and selenium at a few selected locations immediately.

downgradient of individual SWMUs.

WBCMAHOZ\PROJIECTS\'RO192RELdoc ' ‘ .
12/03/99 : e




The organic analytical data confirm the presence of TCE and its related compounds in the
vicinity of the Shell Plant (SWMUs 24, 30, and 3.’7) at concentrations above MCLs.
However, wells and HydroPunch sampling downgradient of these SWMU did not detect
the presence of volatile organics. Scattered volatile organic compounds were also noted
at other wells Jocated 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) t:here are only minor exceedances of water quality standards for '
barium and séienium at a few selected SWMUs. These exceedances, hoﬁever, 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 ofganics downgradient of the SWMU or east

“of the Conrail tracks.

These data clearly indicate that the low permeability silt and clay deposits have
attepuated potential releases throughout the facility such that there are no documented
groundwater impacts any appreciable distance from the SWMUs 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 rio evidence for

groundwater related health concerns to neighboring residents.

The soils data indicate that there are exceedances of the inorganic screening criteria for
soils associated with 28 individual SWMU or AOC locations, th;ee 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 detectéd 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 . -
3-2
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screening criteria are limited to the upper one foot of soil. Metals concentrations below
this depth are shown to typically decrease significantly as the mefals are attenuated by the
silt and clay soils. Concentrations above the screening criteria are however, noted at
several locations. Most notably, these include SWMU 1, 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. 1) 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 screening criferia, 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 SWMUSs and AOCs located within the active portion of the facility are in
areas that require efnployees, 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, 1s completély fenced, and any visitors must be actompanied by an
employee. Given the above, and that potential explosive concerns wete 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 are located outside the active area of
the facility. However, @hése areas consist of dense reeds and wetlands through which
access is very difficult and is surrounded by undeveloped property.. Given the above, and
that the screening criteria are developed using conservative assumptions, 2 site specific
risk analysis may also indicate that these areas do not pose a signiﬁcént 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 constimuents above the established

screening criteria.  However, the collected data indicate that the exceedances of the
8-3
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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“ft-)w
permeability silt and clay deposits underlying the site, coupléd 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 comservative
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 pennéability 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 pari -of the
CMS (Table 8-1). Never the less, it is réecommended that an anaual 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

AMW-21D | TCL Volatile Organics - | MW-2B TCL Metals (Total and Filtered)

MW-21R | TCL Volatile Organids MW-158 TCL Metals (Total and Filtered)

MW-22D | TCL Volatile Organics . § MW-13D TCL Metals (Total and Filtered)

MW-22R | TCL Volatile Organics | MW-168 | TCL Metals (Total and Filtéred)

Surface water sampling point at property boundary TCL Metals (Total and Filtered)

™ The wells listed above are located at the downgradiem boundary of SWMUs known to

have at feast a limited impact upon groundwater quality while the surface water sampling

' 8-4
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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 upoﬁ 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 previously 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.

8-5
NBCMAHOZ\PROJECTSV\NO 192\RFL.doc :
12/03/99



TABLE 8-1

SWMUs AND AOCs TO BE INVESTIGATED IN THE CMS

SWMU No., SWMU Name

1 Shooting Pond
2 Burning Cage/Incinerator
3 Copper Wire Burning Area
4 Iron Wire Burning Area
5 Wire Burning Area III
6-7 Open Burning Pads -
-8 Former Burning Area
9 Waste Powder Catch Basins - Building 2037
10 Waste Powder Catch Basing - Building 2048
11 Waste Powder Cateh Basins - Building 2049
13 Former Waste Powder Catch Basins - Lead Azide Building
23 Lead Recycling Unit Area
22 Former Landfill '
23 Former Dump
24 Former Wastewater Treatment Facility
26D, E, & G  Burnable Waste Satellite Accumulation Areas (3 locations)
29 Drainage ditch (Downgrade of Building 2049)
30 ‘Drainage Ditch (Downgrade of Building 2036)
32 Old Dump {near water tower)
33 Mereury Fuliminate Tanks Area
35 Stone Fence Dump
37 Shell Plant Drum Storage Area
39 Former Wash Waier Discharge Area - Building 2009
40 Pilot Line Condensate Collection Sump
42 SAC Building Sieam Collection Containers
47 Building 2058 Fuse Room
48 Mercury Fulminate Area
ADC ACC Name
A Kerosene Tank Leak
B Open Burning Pads Area
C Open Detonation Pit
- D Detonation Test Building

©PNANOL92NTables RET 10-89°5WmUs-AOCs fuvest, CMS. doc ’ . ‘Page lofl



APPENDIX A

SLUG TEST RESULTS
(WELLS COMPLETED DURING RFI)
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MW-20D
Data Set: PAHYDRO\DYNOWSLUGAMW-20d aqgt
Date: 10/07/98 ' Time: 09:51:20

PROJECT INFORMATION

Company: Brown & Cladwell
Client: Dyno Nobel

Project: 80192 _
Test Location: Port Ewen, NY
Test Well: MW-20d

AQUIFER DATA
Saturated Thickness: 10. cm ‘ A Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-20d)

Initial Displacement: 0.927 cm ‘ Water Column Height:. 1338. cm
Casing Radius:’ 5. cm Welibore Radius: 15. cm
Screen Length: 335.3 cm :

SOLUTION.
Aquifer Model: Confined - Solution Method: Bouwer-Rice
K =0.5244 cm/sec ' .

yO=1.cm
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() ~ TABLEG-16 _

' | INORGANIC PARAMEYERS EXCEEDING SCREENING CRITERIA
( ' SWMU No. 32

(all values in MG/KG)

SAMPLE SAMPLE
LOCATION DATE Selenjum

P Screening Cone. 5

i

' 32-01-1.0 9/4/97 32 E
, 32-04-1.0  9/4K7 160 E*
32-04-1.0 4/28/98 28




TABLE 6-17
DETECTED BASE NEUTRAL COMPOUNDS

AOCB (SWMU 6,7 8)
SAMP_ID SAMP DATE  2-Methylnaphthalene * Naphthalene
06-07-1.0 10/20/98 - 130 h] 100
06-09-1.0 10/20/98 79 | 88

06-10-1.0 10/20/98 160 )




TABLE 6-18

TCL VOLATILE ORGANICS

ANALYTICAL SUMMARY FOR WELL MW-1
{All values in ppb)

SAMPLE NAME
SAMPLE DATE

MW-1
9/12/95

MW- 1
10/21/97

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichioroethane
1,2-Dichloropropane
2-Butanone
2-Hexanone
4.Methyl-2-pentanone
Acetone

Benzene
Bromodichloromethane
Bromoform
Bromomethane

Carbon disulfide
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromeihane
cis-1,3-Dichloropropene
Dibromochioromethane
Ethylbenzene
Methylene chloride
Styrene
Tetzachloroethene
Tolaene
trans-1,3-Dichloropropene
Trichlorocthene

Vinyl chiloride

Hylene (total)
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TABLE 6-20
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

SWMU No. 9
(all values in MG/KG)
SAMPLE SAMPLE
LOCATION DATE Mercury

Screening Cone. 10
09-01-1.0 - 9/12/97 253
09-06-1.0 9/12/97 14
09-07-1.0 912197 110
09-072-4 7/12/99 49
09-13-1.0 - 9/12/97 16

09-18-1.0 4/28/98 50 N*
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TABLE 6.22
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA
- SWMUNo. 10 .
{all values in MG/KG)

SAMPLE SAMPLE

LOCATICON DATE  Alumimum Mercury
Screening Cone. : 19265 10
10-01-1.0 9/15/97 330 .
10-02-1.0 9N15/97 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 o/15/97 37
10-09-1.0 9/15/97 58
10-10-1.0 9715/97 17
10°14-1.0 © 4/29/98 77
10-15-1.0 4/29/98 180
10-18-1.0 o 4/29/98 750
10-19-1.0 10/22/98 - C200
10-19 2-4 718199 Co 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 4/29/9% 20
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TABLE 6-24
PARAMETERS EXCEEDING SCREENING CRITERIA
SWMU No. 11
(211 values in MG/KG)

SAMPLE SAMPLE

LOCATION DATE  Mercury Potassium
Screening Conc. 16 1900
11-02-1.0 9/11/97 12

11-63-1.0 9/11/97 240

11-03 24 7/12/99 37

11-04-1.0 9/11/97 20 ,
11-06-1.0 9/11/97 2200
©1108-1.0 - 4/28/98 41 N*

11-12-1.0 10/22/98 51

- 11-14-1.0 4/29/99 13




TABLE 6-25
INORGANIC SAMPLING RESULTS
SWMU NO. 13
(all values in MG/KG)

SAMPLE SAMPLE

LOCATION DATE Lead Mercury
13-01-1.0 T 9M18/97 20 E 036 N
13-02-1.0 9/13/97 22 E 2.3
13-03-1.0 -9A13/97 196 E 52
13-04-1.0 9/13/97 18 E 0.13

. 13-05-1.0 9/13/97 26 E  0.081
13-06-1.0 9/13/97 28 E 1.2
13-07-1.0 9/13/97 6 E 099
13-08-1.0 9/13/97 34 E 21
13-08-1.0 9/13/97 19¢ E 110
13-09 2.4 6/29/99 023
13-09 4-6 6/29/99 0.096
13-10-1.0 913/97 - 31 E 16
13.102-4 6/29/99 0.11
13-10 4.6 6/29/99 0063 U
13-11-1.0 9/13/97 33 E 61
13-12-1.0 913/97 35 R 14
13-13-1.0 9/13/97 31 E 120
13-14-1.0 4/30/98 059 N
13-15.1.0 4/30/98 S0 N
13-16-1.0 4/30/98 021 N
13-17-1.0 4/30/98 20 N
13-18-1.0 4/30/98 52 N
13-19-1.0 4/30/98 22 N
13-19 24 6/30/99 0.13
13-19 4-6 6/30/99 019 U
13-20-1.0 4/30/98 64 N
13-21-1.0 10/21/98 150
13-22-1.0 4/29/99 0.078

13-23-1.0 4/29/99 : 0.11




TABLE 6-26
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA
SWMU No. 13
(all values in MG/KG)

SAMPLE SAMPLE
LOCATION DATE Mercury

Screening Cone. 10

13-08-1.0 9/13/97 - 21

13-09-1.0 9/13/97 110~ =
13-10-1.0 9/13/97 16

13-11-1.0 9/13/97 61

13-12-1.0 9/13/97 14

13-13-1.0 9/13/97 120
'13-17-1.0 4130798 20 N
13-19-1.0 4/30G/98 22 N
13-21-1.0 10/21/98 150




. TARBLE 6-27
INORGANIC SAMPLING RESULTS
SWMU NO. 15

(all values in MG/KG)

SAMPLE SAMPLE

LOCATION DATE - Mercury

Zine
15-01-1.0 9/12/97  0.58 58
15-02-1.0 9112197 071 65
15-03-1.0 9/12/57 0325 _ 82
15-04-1.0 9/12/97  0.66 60
15-05-1.0 9/12/97 072 60
15-06-1.0 9/12/97 039 62
15-07-1.0 9/12/97 1.3 59
15-03-1.0 ¥12/97 0.12 74
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Lo a TABLE 629
' INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

. SWMU No. 21
E {all values in MG/KG)
SAMPLE SAMPLE
- LOCATION DATE Aluminmn — Antimony Barinm Lead Selentum

_Screening Conc. 19265 5 1600 400 5
21-01-1.0 9/16/97 97 N 6200 27000 E 1300 N
21-02-1.0 9/16/97 ‘ 680 E 23 N
21-03-1.0 9/16/97 20000 E
21-05-1.0 9/16/97 81 N

: ‘ 21-06-1.9 9/16/97 24000

X 21-09-1.0 9/16/97 24000 ‘ ' 24 N

' 21410-1.0 - 4/29/98 760  * 120
21-12-1.0 4/20/98 27

L 21-13-1.0 4/29/98 1200 *

L 21-14-1.0 4/29/98 5.4
21-15-1.0 4/29/9% 18
21-16-1.0 4/29/98 460 % 18
21-19-1.0 10/21/98 5.8

21-23-1.0 16/21/98 : : 24
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ST

INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

TABLE 6-31

SWMU No. 23
(all values in MG/KG)
SAMPLE SAMPLE
LOCATION DATE Aluminum Potassinm
Screening Cone. 192635 1980
23-04-1.0 9/9/97 - 21006 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 ORGANICS

ANALYTICAL RESULTS SUMMARY
MONITORING WELLS MW-6 AND MW-7

{All values in ug/L)
SAMPLE NAME MW-6 MW-6 MW7 MW-7
SAMPLE DATE 6/15/95 10/21/97 9/15/95 10/21/97

1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichlorocthane
1,1-Dichleroethane

"1,1-Dichloroethene

1,2-Dichloroethane
1,2-Dichloropropane
2-Butanone

© 2-Hexanone

4-Methyl-2-pentanone
Acetone -

Benzene
Bromodichdoromethane
Bromoform
Bromomethane

Carbon disulfide
Carbon tetrachloride
Chlorobenzens
Chloroethans
Chloroform
Chloromethane
cis-1,3-Bichloropropens
Dibromochloromethane
Ethylbenzene
Methviene chloride
Styrene
Tetrachloroethene
Toluens ‘
trans-1,3-Dichioropropene
Trichloroethene

Vinyl chloride

Kylene (total)

i-nl[\_))-o—hlmdh—&y—qHWHH)—NNH—‘NMWMMMHMMNMBHMHHMW\—H

coocoocdacadcogocacocooaaaaaadocad

coccocouaaaaoaoooadaoaQoouauuogoocoooad

dococacococcoaocaaodoadanocacaaca

STocdcoooacodoacacadaccadogadacdcoccccadc




TABLE 6-33
INORGANIC ANALYTICAL RESULTS SUMMARY
MONITORING WELLS MW-6 AND MW-7

{All values in ug/L)

SAMPLE NAME Standard MW-6& MW- 6 MW-7 MW-7

C SAMPLE DATE 9/15/95 1021/97 9/15/95 10/21/97
Alumimim 2060000 10000 120000 840
Aluminum soluble 86 50 U 53 S50 U
Autimony 5 u 5 u 5 u 5 U
Antimony soluble 57 5 u 5 U 5 u
Axsenic 10 88 7 U 100 7 . U
Axsenic soluble ’ T U 7 U 7 [§] AR §)
Bartum 20 1500 270 1300 130
Barinm soluble 86 57 26 120 :
Cadnivm 5 2.6 i U Z4 1 u
Cadmiam soluble 1 U ot U I U 1 U
Chromium 10 300 65 190 8.8
Chromin sohible 5 U 5 u 5 u 3 U
Cobalt 50 © 140 19 116 6.5
Cobalt soluble 1 u 1 U 1 U 2
Copper 20 470 : 47 330 4 U
Copper soluble 4 u 4 U 4 U 4 U
Lead 5 140 22 110 5 U
Lead soluble 5 U 5 U 5 U 5 u
Mercury 0.5 0.72 022 0.6 02 U
Mercury solubie 0.2 U 0.2 U 0.2 U 06z U
Potassium 53 6.1 25 1.1
Potassium, scluble 5 2.1 1 U 1 U
Selenium 5 5 u 5 U 5 U 5 U
Selenium, soluble 5 u 5 u 5 U ‘5 U
Silver 10 1 1 u 1.2 I U
Silver saluble 1 u 1 U 1 U 1 u
Zinc 810 70 640 28
Zinc soluble 20 U 20 u 30 20 8]




TCL VOLATILE ORGANICS

TABLE 6-34

ANALYTICAL RESULTS SUMMARY _
MONITORING WELL CLUSTER MW-20, MW-21 AND MW-22

{All values inug/L)
SAMPLE NAME MW.20D  MW20R  MW21D  MW-2IR MW22D  MW-22R
SAMPLE DATE 10/20/97 162097 1072097 - 10/15/97 10/20/97 10/20/97

1,1,1-Trichloroethane
1,1,2.2-Tetrachloroethane
1.1,2-Trichloroethane
i,1-Dichloroethane
1,1-Dichloroethene
1,2-Dichloroethane
1,2-Dichloro ethene(total)
1,2-Dichloropropane
2-Butanone ™
2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene

Bromo dichloro methane
Bromoform

Bromo methane
Carbon disulfide

Carbon tetra chioride
Chloro benzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichkloropropene
Dibromochloromsthane
Ethylbenzene

Methylens chloride
Styrene
Tetrachioroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene

Vinyl chloride
Kylepe(total)

cecdgodcoocgdgcadcooocacoaacdaaagocaoaaa

socoocdcooooooooccooococaoacaoccaaa
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: TABLE 6-36
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

SWMU No. 26D
b (all values in MG/KG)
i SAMPLE SAMPLE
LOCATION DATE Aluminum Copper Lead Selenium

| Screening Cong. 19265 600 400 5
: T6D-04-1.0  9/18/97 20000 3400
o 26D-05-1.0 9/18/97 600 E
 26D-06-10  9/18/97 _ 21
e 26D-07-1.0 4/30/98 16
. 26D-08-1.0  4/30/98 1800 140
P 26D-09-1.0  4/30/98 140
P 26D-10-1.0  10/21/98 1000 41

‘ 26D-11-1.0  10/21/98 i5

i 26D-13-1.0 4/28/99 18
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TABLE 6-38
TNORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

SWMIJ No. 26E
(all values in MG/KG)
SAMPLE SAMPLE .
LOCATION DATE Mercury Selenium
Screening Conc. 10 5
26E-03-1.0 9/15/97 17

26E-04-1.0 9/15/97 7 N
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TABLE 6-42
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

SWMU Mo, 26G
(ali values in MG/KG)
SAMPLE SAMPLE
LOCATION - DATE Mercury Selepum
Sereening Conc, 10 5
26G-01-1.0 9/ 10/97 ' 25 E*
26G-02-1.0 9/10/97 37 7 44 E*
26G-03-1.0 5/10/97 130
26G-04-1.0 : 9/10/97 69 - E*
26G-05-1.0 : 4130/98 1506 N 16
26G-07-1.0 _ 4/30/98 ' 1600
26G-08-1.0 4130/98 - 24
26G-09-1.0 4/30/98 17
26G-10-1.0 4/30/93 1400
26G-11-1.0 4130/98 17 N 23
26G-12-1.0 4130/98 16 N 24

26G-16 2-4 ’ 7/6/99 6.3




P TABLE 6-43
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

AOCC, D & SWMU 26G
(a1l values in MG/KG)
i SAMPLE - SAMPLE
o LOCATION  DATE  Copper Lead Mercury Selenium
. Screening Conc. 600 400 10 5
i
B AOQC-C03-1.0  9/1747 - 19 N 48 N
o AOC-C-04-1.0  9/17/97 72 N
AOC-C-05-1.0  9/17/97 8800 876 E 20 N 180 N
i 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
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TABLE 645
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA
SWMU No. 27
{all valuss in MG/KG)

SAMPLE SAMPLE
LOCATION DATE  Aluninom
Screening Conc. 19265

27-01-1.5 91197 21000
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TABLE 6-47 B
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA
SWMU No. 29 '
{(all values iIn MG/R.G)

SAMPLE  SAMPLE
LOCATICON DATE  Moercury
Screening Cone, i0

29-01-1.0 o7/ 140




TABLE 6-48
TCL VOLATILE ORGANIC ANALYTICAL SUMMARY
MONITORING WELL MW-238
{All values inug/L)

SAMPLE NAME MW-233
SAMPLE DATE 10/15/97

1,1,1-Trichlorocthane A
1,1.2.2-Tetrachloroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichlorocthene
1,2-Dichloroethane
1,2-Dicliloroethene(tota)
1,2-Dichloropropane
2-Butanone

2-Hexanone
4-Methyl-2-pentanone
Acetone

Benzene
Bromeodichloromethane
Bromoform
Bromomethane

Catbon disulfide

Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Dibremochloromethane
Ethylbenzens

Methylene chioride
Styrene
Tetrachloroethene
Toluene .
trans-1,3-Dichloropropene
Trichleroethene

Vinyl chlonde
Kylene(total)

amk  fd k. ek ek b e b

o
fars

cocoodaaoocoocaaocaaadaaoaaccoagococaoacca
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TABLE 6-49
INORGANIC ANALYTICAL RESULTS SUMMARY
MONITORING WELL MW-238

{(All values inug/L)
SAMPLE NAME MW-2358
t : SAMPLE DATE 10/15/97
- Aluminom 730
Aluminum soluble 50 [§)
Antimony ' 5 U
Antimony soluble ‘ 5 U
Arsenic : 10 7 U
-Arsenic scluble 7 U
Bariwmn 20 110
Barium soluble 87
Cadmiam 5 u
Cadmium selable U
Chromitm 10 74
Chromium soluble 5 U
‘ _ Cobalt 50 120
- ' Cobalt soluble 6.8
f Copper 20 19
Copper soluble 6.7
Lead 5 5 U
Lead soluble 3. U
" Meroury 3.5 0.2 U
Mercuzy soluble 0.2 u
Potassium 2
i Potassium, soluble 1.4
Selenium 5 6.4
Selenfum, soluble 82
Siiver 18 1 8]
I Silver soluble 1 U
T Zine 670 -

Zinc soluble 360




TABLE 6-50
INORGAMNIC SAMPLING RESULTS

33-18-1.0

SWMLJ No. 33
(All values in MG/KG)
SAMPLE SAMPLE
LOCATION DATE  Lead Mercury Silver
33-01-1.0 9/11/97 .30 E 1300 . 012 U
33-01-1.0 4/28/98 74 N*
33-02-1.0 9/11/97 22 B 13 0.063 U
33-02-1.0 4728198 ‘ 82 TN
. 33.03-1.0° 9/11/97 140 E 89 0.068 U
. 33.04-1.0 911797 48 E 630 014 U
33-04-1.0 4/28/98 890 - N*
33.05-1.0 9/11/97 15 E - 46 0.06 1
33-05-1.0 4/28/98 43 N
33-06-1.0 o/11/97 64 E 6.3 0.062 U
33.07-1.0 9/11797 27 E 38 0:065 U
33-07-1.0 4{28/98 28 N#
33-08-1.0 9/11/97 35 E 52 006 U
33-08-1.0 4/28/98 37 N
33-09-1.0 9/11/97 48 B 6.1 0.06 U
33-10-1.0 911/97 11 B 49 0.062 U
33-11-1.0 9/11/97 20 E 011 0062 U
33-12-1.0 9/11/97 22 B 015 0.064
33-13-1.0 4/28/98 7400  N*
33.13 4-8 711299 18
33-136-8 7/12/99 53
33.13 10-12  H12/99 1.2
33-14-1.0 4)28/98 72 N*
33-15-1.0 4128/98 22 N*
33-14-1.0 4/28/98 025 Nt
33.17-1.0 10/22/98 63
10/22/98 0.76




: TABLE 6-51

INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA -
SWMU Ne. 33

(all values in MG/K.G)

SAMPLE  SAMPLE
LOCATION  DATE  Mercury

Screening Conc. 10
33-01-1.0 9/11/97 130.
33.01-1.0 4/28/98 74 N*
33-02-1.0 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 4/28/98 898  N*
33-05-1,0 9/11/97 46 _
33-05-1.0 4/28/98 43, N*
33-07-1.0 9/11/97 38 .
33.07-1.0 4/28/9% 28 N*
33-08-1.0 9/11/97 52.
33-08-1.0 4/28/98 37 N*
33-13 4-6 7/12/99 18
33.13.1.0 4/28/98 7400 N*
23-15-1.0. 4/28/98 22- N*

33-17-1.0 10/22/98 63
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TABLE 6-53
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

SWMU No. 34
{all values in MG/KG)
SAMPLE SAMPLE
LOCATION DATE Aluminum Potassium
Screening Conc, 19265 19003
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 :
34-066-1.0 918197 . 23000
- 34-07-1.0 9/8/97 21000
34-09-1.0 9/8/97 21000

34-11-1.0 9/8/97 200060
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TABLE 6-55
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA
SWMU No. 388
" {all values in MG/KG}

SAMPLE SAMPLE

LOCATION DATE Aluminum ' Potassium
Screening Conc., 19265 1900
385-02-1.0 9/9/57 T 22600 E
385-03-1.0 9/9/97 24000 K 2600
385-04-1.0 7 9/9/97 21000 E
385-07-1.0 9/9/97 21000 E
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TABLE 6-57
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA -
SWMU No. 39
{all values in MG/KG)

SAMPLE SAMPLE .
LOCATION DATE Aluminum Cobalt Potassitun Selenium

Screening Cone. 19265 36 - 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 9/43/97 21006 34

39-10-1.0 9/13/97 20000
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TABLE 6-59
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA

. . SWMU No. 40

P (all values in MG/KG)

. o SAMPLE  SAMPLE

b LOCATION  DATE Lead
Screening Conc. 400

- 40-02-1.0 - 9/16/97 2000
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TABLE 6-61
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA
SWMU No, 42 ‘
{all values in MG/KG)

SAMPLE SAMPLE
LOCATION DATE Chromium Selenium

-Screening Conc, 38 5

~ 42-01-1.0 S/13/97 . 7.6
42-06-1.0 9/13/97 94
42-07-1.0 . 9/13/%7 . 12

42-07-1.0 5!6{98 . 12 N
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TABLE 6-64
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA
SWMU Ne. 47 .
(all values in MG/KG}

SAMPLE SAMPLE
LOCATION. DATE  Aluminum Selenium

Screening Conc. 19265 3

47-01-1.0 9/13/97 20
47-02-1.0 9/13/97 23000 3z
47-02 4-6 711/99 12
47-02 6-8 . 7/1/99 - 15
47-07-1.0 5/8/98 .22
47-09-1.0 10/21/98 99

47-10-1.0 10/21/98 6.1
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TABLE 6-66
INORGANIC PARAMETERS EXCEEDING SCREENING CRITERIA
SWMU No. 48
(all values in MG/KG)

SAMPLE SAMPLE
LOCATION DATE Aluminum Copper  Mercury  Potassivm .

Screening Conc. 19265 600 10 1980
48-01-1.0 9/10/97 22060 15 - 2300
48-02-1.0 9/10/97 21600 T 1300 i
48-04-1.0 9/10/97 3900

48-06-1.0 9/10/97 21000




ANALYTICAL REPORT NOTES, TERMS AND QUALIFIERS (INaRGAN’IC)

Notes:

The metals and cyanide reporting lirnits (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
guahﬁem.

B The reported value is less than the practical quantztatmn hmit (PQI., project
defined} but greater than or equal to the RL.

E The reported value is estimated due to the presence of matrix interference.

N Predigested spike recovery not within control Hinits,

W Post digestion spike recovery not within control limits.

* RPD or absalute difference for Duplicate analysis not within control limits.

** Reference Standard Methods 19th edition.

{1) pH analyzed cutside USEPA specified heiding time. pH must be-measured
mmmediately after sample collection.

{2) The sample pll did not meet the preservation guidelines, Therefore the pH was
adjusted upon recmpt

{3} The sample had to be diluted because of matrix interferences.

(4}  Reference Standard Methods 17th edition for the distillation method.

(5} The sample was analyzed out of the USEPA hoidmg time,

&) The sample was recexved in the iaboratory out of the USEPA holdmg time.,

(7 The shipping. cooler temperature exceeded 6°C upon receipt to Eckenfelder

: Laboratory, LLC.
| 8) - When the concentration of the analyte is below. the detection limit, the

detection hmit 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

LAREPORTS\ART&QIN2.DGC



MDL:

EQL:

ANALYTICAL REPORT TERMS AND QUALIFIERS (GC/MSI)

The method detection limit (MDL) is defined as the minimum
concemtration 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.

The estimated quantitation limit (EQL) is defined as the estimated
concentration above which quantitative resuits can be obtained with a
specific degree of confidence. Eckenfelder Laboratory, LLLC. defines the
EQL to be ten times the MDL.

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. '

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 dafa
should be interpreted with caution. One should consider the possibility
that the correct sample result might be less than the reported resuit and,

- perhaps, zero.

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". '

The concentration for any compound 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 fo
quantitate the flagged compound.

The presence of 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 fee! confident that
the result is greater than zero and less than the EQL.

LAREPORTSNARTZQ.DOC
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FIGURE 6-~25
SWMU NO. 46
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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 corrésponding sample.
As illustrated, the reported éoncentrations 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
san‘zp'ling, equipment decontamination procedures employed between samoples were

effective.

QA/QC measures in the laboratory during the first phase of soils sampling indicated
matrix interference do to naturally occurring 1eveis 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.

' 7-1
WBCMAHOZPROIECTS\WO19ARFLdoo '
1200359 .
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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 n 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 ﬁeporting Limnits

Qualifiers:

B The reported value is less than the practical quantitation limit (PQL, project
defined) but greater than or equal to the RL.

E The reported value is estimated due to the i)resence of matrix interference.

N Predigested spike recovery not within control lmits.

W Post digestion spike recovery not within control limits.

* RPD or absolute differénce for Duplicate analysis not within control limits.

o Reference Standard Methods 19th edition.

{11 pH analyzed outside USEPA specified holding time. pH must be-measured
immediately after sample collection.

{2} The sample pH did not meet the preservation guidelines. Therefore the pH was

: adjusted upon receipt’

{3) The sample had to be diluted because of matrix interferences.

{4} Reference Standard Methods 17th edition for the distillation method.

(5) The sample was analyzed out of the USEPA holding time.

{©) The sample was received in the laboratory out of the USEPA holding time.

(7 The shipping coeler temperature-exceeded 6°C upon receipt to Eckenfelder
Laboratory, LLC.

{8) When the concentration of the analyte is helow. the detection Himit, the
detection himit 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} Aﬁaiysis-was subcontracted
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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 R¥L, reported herein. In
addiﬁon, one aspect of the Groundwater investigation Report was to identify groundwater
and surface water use Witﬁin a one-mile radius of the site. This inforfnation wés used to

identi_fyrpoténtial impacts to human health associated with a release from the facility.

The Groﬁndwater Investigation indicates that the active portions of the facility are
underlain by a thick sequence of low permeabilify silt and clay. The only portions of the
site where these silt and clay deposits are not present is in the undeveloped area on the
western side of the property associated with step side slopes of Hussey Hill.
G:roundwatef flow at the site is controlled by the large wetlands area, which represents a
groundwater discharge point in the center of the topographic vailey 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 iﬁdiézite 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 fthé resulting turbidity of thel samples. As discussed in the
~ Groundwater Tnvestigation Report, the unfiltered samples were turbid even though low
flow purging techniques were used to collect the samples. This turbidity resulted in
metals concentrations that aré 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 samplés., however, indicate
exceedances only for barium and selenium at a few selected locations immediately.

downgradient of individual SWMUs.

WBCMAHOZ\PROJIECTS\'RO192RELdoc ' ‘ .
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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 3.’7) at concentrations above MCLs.
However, wells and HydroPunch sampling downgradient of these SWMU did not detect
the presence of volatile organics. Scattered volatile organic compounds were also noted
at other wells Jocated 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) t:here are only minor exceedances of water quality standards for '
barium and séienium at a few selected SWMUs. These exceedances, hoﬁever, 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 ofganics downgradient of the SWMU or east

“of the Conrail tracks.

These data clearly indicate that the low permeability silt and clay deposits have
attepuated potential releases throughout the facility such that there are no documented
groundwater impacts any appreciable distance from the SWMUs 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 rio evidence for

groundwater related health concerns to neighboring residents.

The soils data indicate that there are exceedances of the inorganic screening criteria for
soils associated with 28 individual SWMU or AOC locations, th;ee 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 detectéd 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 . -
3-2
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screening criteria are limited to the upper one foot of soil. Metals concentrations below
this depth are shown to typically decrease significantly as the mefals are attenuated by the
silt and clay soils. Concentrations above the screening criteria are however, noted at
several locations. Most notably, these include SWMU 1, 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. 1) 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 screening criferia, 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 SWMUSs and AOCs located within the active portion of the facility are in
areas that require efnployees, 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, 1s completély fenced, and any visitors must be actompanied by an
employee. Given the above, and that potential explosive concerns wete 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 are located outside the active area of
the facility. However, @hése areas consist of dense reeds and wetlands through which
access is very difficult and is surrounded by undeveloped property.. Given the above, and
that the screening criteria are developed using conservative assumptions, 2 site specific
risk analysis may also indicate that these areas do not pose a signiﬁcént 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 constimuents above the established

screening criteria.  However, the collected data indicate that the exceedances of the
8-3
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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“ft-)w
permeability silt and clay deposits underlying the site, coupléd 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 comservative
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 pennéability 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 pari -of the
CMS (Table 8-1). Never the less, it is réecommended that an anaual 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

AMW-21D | TCL Volatile Organics - | MW-2B TCL Metals (Total and Filtered)

MW-21R | TCL Volatile Organids MW-158 TCL Metals (Total and Filtered)

MW-22D | TCL Volatile Organics . § MW-13D TCL Metals (Total and Filtered)

MW-22R | TCL Volatile Organics | MW-168 | TCL Metals (Total and Filtéred)

Surface water sampling point at property boundary TCL Metals (Total and Filtered)

™ The wells listed above are located at the downgradiem boundary of SWMUs known to

have at feast a limited impact upon groundwater quality while the surface water sampling

' 8-4
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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 upoﬁ 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 previously 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.

8-5
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TABLE 8-1

SWMUs AND AOCs TO BE INVESTIGATED IN THE CMS

SWMU No., SWMU Name

1 Shooting Pond
2 Burning Cage/Incinerator
3 Copper Wire Burning Area
4 Iron Wire Burning Area
5 Wire Burning Area III
6-7 Open Burning Pads -
-8 Former Burning Area
9 Waste Powder Catch Basins - Building 2037
10 Waste Powder Catch Basing - Building 2048
11 Waste Powder Cateh Basins - Building 2049
13 Former Waste Powder Catch Basins - Lead Azide Building
23 Lead Recycling Unit Area
22 Former Landfill '
23 Former Dump
24 Former Wastewater Treatment Facility
26D, E, & G  Burnable Waste Satellite Accumulation Areas (3 locations)
29 Drainage ditch (Downgrade of Building 2049)
30 ‘Drainage Ditch (Downgrade of Building 2036)
32 Old Dump {near water tower)
33 Mereury Fuliminate Tanks Area
35 Stone Fence Dump
37 Shell Plant Drum Storage Area
39 Former Wash Waier Discharge Area - Building 2009
40 Pilot Line Condensate Collection Sump
42 SAC Building Sieam Collection Containers
47 Building 2058 Fuse Room
48 Mercury Fulminate Area
ADC ACC Name
A Kerosene Tank Leak
B Open Burning Pads Area
C Open Detonation Pit
- D Detonation Test Building

©PNANOL92NTables RET 10-89°5WmUs-AOCs fuvest, CMS. doc ’ . ‘Page lofl



APPENDIX A

SLUG TEST RESULTS
(WELLS COMPLETED DURING RFI)

WBCMAHOZPROJECTSIO 2R FLdoc
12/03/99 :



10. F I AL N B B A B IS R it ; A N N

Ly E

E i

L i
=
b}

£E 01g E

L& ] e .

Ly o N
[a N

R - T

[ - i

ju]
0.01 = o —
: a [w] o n] o o a .:
0001 i i E 1 { 1 ] I_ 1 I i ] l 1 $ 1 I
0 0.8 1.6 2.4 3.2 4
Time {sec)
MW-20D
Data Set: PAHYDRO\DYNOWSLUGAMW-20d aqgt
Date: 10/07/98 ' Time: 09:51:20

PROJECT INFORMATION

Company: Brown & Cladwell
Client: Dyno Nobel

Project: 80192 _
Test Location: Port Ewen, NY
Test Well: MW-20d

AQUIFER DATA
Saturated Thickness: 10. cm ‘ A Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-20d)

Initial Displacement: 0.927 cm ‘ Water Column Height:. 1338. cm
Casing Radius:’ 5. cm Welibore Radius: 15. cm
Screen Length: 335.3 cm :

SOLUTION.
Aquifer Model: Confined - Solution Method: Bouwer-Rice
K =0.5244 cm/sec ' .

yO=1.cm
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MW-20R
Data Set: PAHYDROWDYNO\SLUGWW-20r.aqt
Date: 10/07/99 Time: 11:16:55

PROJECT INFORMATION

Company: Brown & Caldwell
Client: Dyno Nobel

Project: 60192

Test Location: Port Ewen, NY
Test Well: Mw-20r

AQUIFER DATA _
Saturated Thickness: 304.8 cm Anisotropy Ratio (Kz/Kr): 1.

- WELL DATA (MW-20r)

Inifial Displacement: 0.297 cm Water Column 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=027120m
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. MwW-21D
Data Set: PAHYDRO\DYNO\SLUGWW-21d.agt
Date: 10/07/99 Time: 10:45:11

PROJECT INFORMATION

Company: Brown & Caldwell .
Client: DynoNobel

Froject: 60182

Test Location: Port Ewen
Test Well: MW-21d

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 Metﬁod: Bouwer-Rice
K =0.8585 cm/sec y0 = 1.089 cm
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, MW-21R
Data Set: PAHYDRO\DYNOWSLUGWMW-21r.aqt
Date: 10/07/99 Time: 10:47:32
PROJECT INFORMATION
Company: Brown & Cladweli
Client: Dyno Nobel
Project: 80192
Test Location: Port Ewen, NY
Test Well: MW-21r
AQUIFER DATA _
Saturated Thickness: 609.€ cm , Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW-21r)
Initial Displacement: 0.132 cm ‘ Water Column Height: 1271.6 cm
Casing Radius: 5. cm Wellbore Radius: 15. cm
Screen Length: 600. cm _ .
. SOLUTION -
Aquifer Model: Coniined ' Solution Method: Bouwer-Rice

K =0.005258 cm/sec  y0=0.08468cm -
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MW-22D
Data Set: PAHYDROWDYNO\SLUG\MW-22d.agt i
Date: 10/07/98 . Time: 10:49:55

PROJECT INFORMATION

Company: Brown & Caldweli
Client: Dyno Nobet

Project: 60192

Test Location: Pori Ewen , NY
Test Well: MW-22d

' AQUIFER DATA
Saturated Thickness: 579.1cm ' ~ Anisotropy Ratio (Kz/Kr): 1.

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 o - Y0 =1.276cm '
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Data Set: PAHYDROWDYNO\SLUG\WMW-22r.aqt
Date: 10/07/29 Time: 11:15:38
PROJECT INFORMATION
Company: Brwon & Caldweli
Client: Dyno Nobel
Project: 60192 o
Test L ocation: Forf Ewen, NY
Test Well: MW-22r
‘ AQUIFER DATA
Saturated Thickness: 609.6 cm Anisotropy Ratio (Kz/Kr): 1.
WELL DATA (MW-22nr)
initial Displacement: 0.17 cm . Water Column Height: 1380.1 cm
- Casing Radius: §. cmi . Wellbore Radius: 5. cm
Screen Length: 600. cm '
SOLUTION
Aquifer Model: Confined ‘ : " Solution Method: Bouwer-Rice

K =2.869 cm/set  y0=0.1744 cm -




APPENDIX B

SOIL BORING AND MONITORING WELL LOGS

WBCMAHOZPROJECTSVNO192\WFLdoc
12/03/29 c



Well Name/Location: -

Subsurface
Brown and Caldwell Boring Log |C—4 page 1010
Project: Vertical Oelineation Project No.; Start Date; 7/2/99 ‘
Client: Oyno-Nobel 80192.001 Finlsh Date: 7/2/9¢
: : " PRILLING DATA S 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 Fush Gther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser cheen BEVELOP"‘ENT DATUH: NA
Materiat; NA NA Method: V4 Grade: NA
IDiameter (1D): NA NA Ouration: NA THC: NA
Coupling: NA MNA Gals. Purged: VA TPC: NA
ONSTRUCTION SOH SAMPLE DATA Slug Test: N4 North: NA
WELL CON 1ock {emfsect East: N4
= Samp Blows/ |Rec. uses| W [Geophysical L og: D yes @ ne
£ No.| 6in. } (Rt) {ppr) Comments?
= Hydrau, VISUAL
& B | “cong, | %65 | pop REMARKS
‘(:‘) No. | onfsec | () CLASSIFICATION
- 2 b &-ti-f2-it - WF Sandy Sit
- ? . 2 Ho-3-20-1 - ¥F Brown Sandy Sitt {~clay)
E / . damp
B ? 3 15670 b F Sandy Sit {+elay}, damp
] e 4 1o-1-12-10 L Brown 1o gray Silty Ciay to
- ?W Backiled w/ . Clayey Siit, Damp
- : E?ﬁm 5 }4-5-8-7 ~  Gray Silty Clay, damp
10— / — Boring backfited w/
" ? g |2-4-5-8 - Brout,
- ? 7 j35-6-9 - bray Sity Clay, Pebbies, F SAND,
R / | saturated
15 ? 8 {0-12-1-12 —  Brown F SAND, saturated
B - " End of Boring € 16
20+ =
25 -
30 ] I




- o Subsurface Well Name/fLocation: -
rown and Caldwell - C-5 -
Bro an Boring Log Page i of 0
Project: Vertical Delineation . Project No. Start Date: 7/2/99 .
Client; Dyno-Nobel ' 80192001 Finish Date: 7/2/89
_ DRILLING DATA SAMPLING METHODS:
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spaon NA NA
Equipment: Acker Auger Rig ' - |Diameter: 2 NA NA
Method; Oirect Push |other: N4 A NA
WELL CONSTRUCTION : WELL SURVEY DATA
Material: A . NA Method: MA 1Grade: NA
Diameter (I0) NA NA Duration; NA ' 7 THC: NA
Coupling: NA NA Gals. Purged: NA T TPC NA
L ) soil Slug Test: NA North: NA
WELL CONSTRUCTION o SAMPLE DATA (om/sec) East: MA
= Samp.| Blows/ anc. USCS HNU | Geophysical Log: D yes no
2 No. | 6in fi) {ppmi} Comments:
5 Hydia VISUAL '
o Run | “eond. | REC: | pop REMARKS
= No. | cpises | (ft) CLASSIFICATION
0 :
L~ : _
. ; 1| 8-10-5-6 L MF 6ravel, Sand and Sit
E ? ’ 2 P1-1--0] - I~ MF Brown Clayey Silt to St
5] ? 3 13-5-8-10 L+ Brown F Silt (~sand), damp
" // 4 Io-10-12-10) - Brawn £ Clayey Sit, moist,
. ?«ew Backfilled w/ . mottied
Cement
E / Grout R i
o+ _ ~ Boring backfiied w/
e / § | 1-3-58 - Red Brown to gray, F Silty Clay Erout.
4 ? . o Clay, motlied :
g ? 7 | 5-8-8-5 - Gray Sitty Clay, saturated
15— ? 8 | 5-6-55 ' =
- ava - Endof Boring B 36
20 -
25 L
30 ] i




Subsurface | Well Name/Location: -~

r ' Caldwell , 1—1 ~
B Own and C d Bormg L'Og Page lof |
|Proiect: Vertical Oslineation Projsct Nou: Start Date; 7/28/99 -
Client; Dyno—-Nobe! : 80132.001 Finish Date: 7/26/89
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Lore
Contractor: Maxim Technologies Type: Split-5poon NA NA
Fquipment: Tripod/Barge Diameter: 2 NA& NA
Method:; Jirect Push Other; A WA NA
WELL CONSTRUCTION WELL SURVEY DATA
ﬂiser ’ Screen DEVELOPMENT DATUM: NA
Material; NA NA Method: MA Grade: N4
Diameter (xD): NA NA Duration: NA THC: N4
Coupling: NA NA Gals. Purged: NA TPC: MA
soil Slug Test: NA North: N4
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) East: NA
= ngp. Biﬁogcs! F;?El USes (HNU} Geophysical Log: ] ves &< no
&£ 0 . PP o smments: Defonation Pond
£ Hydraul, VISUAL
8 Bun | “eond. | 7% | Ran EMA
E No. 1 carsec | (U CLASSIFICATION R RKS
- {1 e - Bray CIAY, w/ Live Detonators,
. wire, ash - :
! < Boring B N Live Detonator, wire, ash
collapse
-4 2 ] it =
. - Endof Boring € 4'
5 -
10— —
B —
20 — |
25 —
30 i




Well Name/Location:

: : Subsurface
rown an idwell NN 1—2
Bro d Caldwe Boring Log Page 1 ot 1
Proiject: Verfical Delineation Project No.: Start Date: 7/27/99 :
Client: Dyvno—Nobel E0192.001 Finish Date: 7/2,_7/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler . Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA AA
Equipment: Tripod/Barge Diameter: 2" N4 NA
Method: Ur‘re_ct Fush Other: NA NA NA
WELL CONSTRUCTION . WELL SUAVEY DATA
Riser \ Screen DEVELOPMENT DATUM: NA
Material; NA NA Method: M4 Grade: NA
Diameter {(I0): NA NA Duration: M4 TWC: MA
Coupling: NA NA Gals. Purged: A TPC: NA
: 50l Slug Test: M4 North: M4
WELL CONSTRUCTION o IR SAMPLE DATA {em/sec) East: NA
= Samp Blows/ |Rec. uscs| HW t Geophysical Log: D yes no
£ No.{ ®in | (i} {ppm} Comments: Detonation Pond
= Hydraui
5 fun | PO fgec | VISUAL R
p No. | (oo | (i CLASSIFICATION EMARKS
e { -1t - Gray CIAY, 4 Live Detonators,
. wire, ash i
- el & 111 1] Live Detonator, wire, ash
| collapse 2 1 et B
. - - EndofBoring 8 4
5 L
N | Boring was Canceled by
i . Dyno-Nobe! due to the
presence of Live -
N i~ Oetonators in split-spoon,
i . deemed I0LH.
10 -~
15— —
20~ -
25— .
30 | I




Well 'Name/l__ocation': ‘

A | Subsurface
Brown and Caldwell ' -5
Boring Log Page 1 of |
Proiect: Vertical Delinestion Project No.: Start Date: 7/28/99 ‘
Client: Oyno-Noebel B80192.001 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 Diametar: 2" MA NA
Method: Direct Push Gther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELDPMENT DATUM: NA
Material: NA NA Method: NA Grade: N4
Diameter (1D} o MNA - NA Duration; N4 THC: NA
Coupling: NA NA {als. Purged: vA TPC:NA
soi ~ [Slug Test: M North: N4
W_ELL CONSTRUCTION ok SAMPLE DATA {cm/sec) East: VA
= p Samp.| Blows/ | Rec. {yjanet HNU Geophys.icai tog: D yes lgi no
@ No.| & | {it) {ppm) .
= Comments:
= Hydrauk. )
2 Run | "o a1 BeC ooy VISUAL
S No. | e | 1) CLASSIFICATION REMARKS
0 v
= ? 1] 355 - Bray CIAY, w/ plant material
. ? 2 | 5T - Gray/Red Brown Silty Stay to Dezd plants/root materia
R s ‘ . Clayey St create 3' gap above so,
5+ ] 3 {589 - Red Brown F Silty Ciay to Clayey o ol peaan e
E ? : t  Sil, Yarved & Mottled
- [/ 4 | 4-5-5-7 - Red Brown to Sray CLAY, (+)
g e Backiiled w/ - gg{ﬁg@? (-] Sity Clay,
] / Cemenl 5 | po-3-4 )
; / Brout F—Gray CLAY, Plastic, saturated
10 % -
- ? g | 5332 =
" / B Boting backilled w/
. ] 7| re2 S Brout. :
15 . 7/ g | 1-2-0-3 -
. & ' - End of Boring @ 18
20 —
25— -
30 i




Subsurface Well Name/Location:
rown a idwell : 1—7 —
B nd Caldwe | Boring Log Page 1 of 0
Protect: Vertical Delineation Project No. Start Date: 7/26/99
Client: Ovno-Nobel £0192.001 Finish Date: 7/28/99
: DRILLING DATA SAMPLING METHODS ‘
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Soiit—Spoon NA NA
Equipment: 550 ATV Auger Rig - Diameter: 2" MNA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL 'SURVEY DATA
Riser . Screen ’ DEVELOPMENT DATHM: NA
Material: NA NA Mathod: NA Grade: N4
Diameter {ID) NA NA " |Duration: V4 TWC: NA
Coupling: NA NA Gals. Purged: N4 TPC: MA
soil Siug Test: NA North: N4
WELL CONSTRUCTION ok SAMPLE DATA {cm/sec) East: WA
= Samp) Blows/ | Rec. {oena| HNU | Geophysical Log: D.yes no
R Moy & ] (U (ppr] Comments: '
a0
= Hydraul, -
o Run | TEOST L Ree ] oo VISUAL
> No. | e |t CLASSIFICATION REMARKS
- ? i 41 - Bray CIAY, w/ wire, plant material
4 ? 2 | 2-0w4-4 - Gray/Blue CLAY to Ciayey Sit Dead plants/root material
i / R ‘ creale 3 gap a'bovci s0il,
d
Sy / fe————— Boring 3 15~10-42-10 — ﬁ"éfée §0‘§§E§§g‘;‘;“‘°‘° &
R ? Collapse i B
. ] 4 | 6-4-3-4 - Gray CLAY, Plastic, saturated
. /. § |e-r2-100/.4 L £ndof Boing @ ¢
10 B Boring collapse.
15— —
20— —
25 -
30 | ]




FR—

i Subsurface -Well Name/Location:
Brown and Caldwell - 4 2—01
nd Boring Log Page 1 of |
Project: Vertical Delineation Project No.: Start Date: 7/12/89
Client: Oyno-Nobef 60192 001 Finish Oate: 7/12/98
) ORILLING DATA SAMPLING METHODS o
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: N4 Grade: NA
Diameter [ID): NA N4 Buration: M4 TWE: NA
Coupling: NA NA Gals, Purged; NA TPC: N4
50it Slug Test: NA North: N4
WELL CONSTRUCTION ok SAMPLE DATA {on/sec) East: A
o) Sainp. Biows/ | Rec. USCS HNU iGeophysical Leg: D vYes no
] No. | & | {fL) {ppm) )
X Comments:
£ Hydsaul. VISUAL
& Run Comi' Rec, R0
p Mo. | cohes | CLASSIFICATION REMARKS
. v I |s-to-18-18 L Debris, Brown MF Sandy St to
| /] | Siity Sand
. ? 2 [6-f2-g-14 - F#, Asphault material @ 4
5_.., ?4——————" BacKfiled w/ | 3 3’2‘1‘1. —  F#, Wood, Brick, COﬂCfEtEl?, Orange Boring backiiled w/
1 % Cement | MF Send, danp Brout. Refusal 8 2.6
. - : 4 {2345 L
- ? 5 |5-8-010 .
104 / -
- ? B lr-5-7-12 L
: / Splfit Speoa (210074 | Split Spoon Refusal @ 1.6 End of
Refusat @ ‘ ‘Boring € 12.8 :
. 125 -
15— -
20 —
25— =
30 | i




‘ _ _ Subsurface | el Name/Location:
FOw i 2—71
Brown and Caidwell Boring Log _ page 1or 1
Project: vertical Deiineation Project No Start Date: 7/14/99 :
Chent: Jyno-Nobel 80192.001 Finish Date: 7/14/99
s+ DRILLING DATA SAMPLING METHQDS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technolagies Type: Split-Sppon NA NA
Equipment: Acker Auger Rig Diameter: 2 NA MNA
Method: Direct Fush Cther: NA NA N4
WELL CONSTRUCTION - o WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NA
Materiak NA NA Method: M4 Grade: M4
Diameter {(I0); NA NA Duration: NA THC: NA
Coupling: NA NA Gals. Purged: N4 TPC: NA
. s0il = Shig Test: N4 North: NA
WELL CONSTRUCTION o S.AMPLE DATA {em/sec) East: N
= Samp. Blows/ {Rec. USCS HNU | Geophysical Log: D yes @ no
@ No. | 6in | {ft) {ppm) .
- Commerits:
F Hywal VISUAL
g Run | “eond. | PES | rap
p No. | qavhe | () CLASSIFICATION REMARKS
- ] | o203 - Debri, il rock, wood, ash, vire
| /  {green Cu Stains)
- / 2 |B-12-10-9 L.
54 / ot BacKfilled wf ] 3 10-12-30-80 +—  Qrange £ Sity Sand w/ pebbles Boring backfiled w/
| ? Cemenl ' 2 Grout
Brout . :
. = - 30-100/.4 . Spiit Spoon Refusai 8 6.9 £ad of .
] gg?ési?%m 4 | Borng 266 Retusal € 6.9
6.9
10 -
15~ i~
20 —
25 -
30 | ]




' [d [ Subsurface | Wel Name/lLocation:
_ ' ; 2—-18
Project: Vertical Delineation Project No.: Start Date: 7/13/99 |
Client: Dyvno—Nobel B0192.00! Finish-Date: 7/13/88
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit-Spoon nA NA
Equipment: Acker duger Rig Diameter: 2" N4 NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION . WELL SURVEY DATA
Riser Soreen DEVELOPMENT DATUM: NA
Materiat: NA NA Method: NA ' Grade: N4
Diameter (10): NA NA Duration; NA THC: MA
Coupling: NA NA Gals, Purged: N4 TPC: MA
508 Slug Test: N4 North: VA
WELL CONSTRUCTION s SAMPLE DATA {em/sec) Enst: NA
pr Samp.| Blows/ }Rec. USCS HNU {Geophysicat Log: {1 yes ™ ne
& No.j & () {ppm) .
= Comments:
& Hydiad VISUAL
o Ren | “rond 1 RS | pap EMARK
2 No. | a | () CLASSIFICATION R S
. Z | | 4-6-7-0 - LT Brown F Clayey Siit to Sit
] / 2 |6-16-20-2 - Red Grown F Clayey Silt to Silt
5 ? 3 | 4794 =
- ? 4 |13-13-15~16 - Red Brown MF Silly Clay to
] /{ BacKfiled w/ ) | Clayey Sil, damp, varved, metled
Cement :
- / Groi 5 | 4-8-7-9 =
10 / , B Boring backfiied w/
. / § | o-4-4-8 - Grout,
] Z 7 | 5534 - Dark gray CLAY, platic, moist
15 Z 8 | z-3-4-4 —
- - £nd of Boring @ 16
20~ =
254 —
30 i




' : Subsurface | Well Name/Location:
Brown and Caldwell : 3-2 . 1
and Boring Log Page lof 1} -
Project: Vertical Delineation : Project No.: Start Date: 7/14/59 I
Client: Dyno—Nobel E0182.001 ‘ Finish Date: 7/14/99
e _ DRILLING DATA ‘ SAMPLING METHODS
Inspecter: Marc Conger Sampler Tube " Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA N4
Method: Direct Push : QOther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Methad: NA Grade: NA
Diameter {ID): NA NA Duration: N4 TWE: WA
Cotpling: WA NA Gals. Purged: M4 TPC: 4
. soif Slug Test: MA North: NA
WELL CONSTRUCTION o SAMPLE DATA (em/sec) East: fia
= Samp.t -Blows/ | Rec, |, ool HNU | Geophysical Log: 1 ves no
! No. | &in {1t} {ppm)
= .| Commeants:
£ Hydraul,
= Bun Cond. Rec. RAD VISUAL
& 0. | g | (1 CLASSIFICATION REMARKS
O V4 :
- / 1 7-i-4-4 - Debris fif, reck, slag, ash, wire,
R %5  Sand & Silt
. ? 2 14-510-6 -
5 V de————— Backtled w/ | 3 |2-4-8-12 —  Ordnge MF Sty Sand, mottled Boring backfited w/
E / Cament B ' Grou
/ Grout )
- _ 4 B-0-16-35 -
I b Split Spoen - Split Spoon Refusal @ 8.4 End of fetusal B AF
A Refosal @ 81 1007.3 | Boring® 84 ’
10 : -
15 =
20 —
25+ =
30 i



Well Name/Location:

- Subsurface
; 3-8
BrOWH and Ca!dwen Borlng LOQ Page 16t 1
Project: Vertical Delineation Project No.: Start Date: 7/14/99 .
Chent: Oyno-~Nobel BO192.001 Finish Date: 7/74/99
BRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" N4 MNA
Method: [Jirect Push . Other: NA NA _ NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: NA Grade: NA
Diameter {IB): NA NA Duration: NA THE: MA
Coupling: NA NA Gals, Purged: NA TPC: NA
) sail ‘Slug Test: MA North: M4
WELL CONSTRUCTIGN rock SAMPLE DATA (cm/sec) East: NA
= ngp. Bgl?::/‘ H(nfe;:) YSES {Ni} Geophysical Log: il yes ™ no
= o : ' PP comments:
2 Hydiay VISUAL
% ﬂﬂn Caﬁd REC. RQS ARKS
> No. | e, | it CLASSIFICATION REM
T //’ {1 7-5-4-3 - Debris 8, rock, wood, ash, wire,
i s | Sand & Sitt
= ? 2 | 224 -
b / e Backfiled w/| 3 | -t —  Pink Ash, Clay, wires, Sand & Sit Boring backfilled w/
i Cement : 3 Groui,
/ Grout ;
. ? 4 {1913 .+ F Orange SAND
-] 5 |9-14-14-22 - Qrange Pebbly Congimeraie, MF
10 3 / | SAND
| Split Speon 1z ' Splt Spocn Refusal 8 10.7 End of ,
Refusal @ 45-10604.2 Boring @ 10.7 ﬂefusag B I0.7
. 0.1 -
15 —
20 =
25 —
30 | i




Subsurface Well Name/Location:
r Caldwel : 45
Project: Vertical Delineation Project No.:. Start Date: 7/12/99 -
Client: Dyno-Nobel 80182.001 Finish Date: 7/12/88
DRILLING DATA SAMPLING METHODS
Inspector: Mare Conger Sampler Tube Core
Contractor: Maxim Technologies Tvpe: Sphit-Spoon NA ANA
Equipment: Acker Auger Rig Dianeter: z" NA NA
Method: Oirect Push Other: NA NA NA
WELL CONSTRUCTION ‘ WELL SURVEY DATA
Riser Screen BEVELOPMENT DATUM: NA
Material: NA NA Method: NA Grade: NA
Giameter (IDX: NA NA Duration: N4 THC: MA
Coupling: NA NA Gals. Purged: N4 TEC: NA
_ sof § Slug Test: NA North: NA
WELL CONSTRUCTION - SAMPLE DATA fem/sec) East: NA
= Samp. BIG&_'IS_f Rec. |, ool BNU [Geophysical Log: D yes no
bl Moo b B | () {ppm) .
= Comments:
= Hydrat, .
o I S R VISUAL
= to. | ConS | (U CLASSIFICATION - REMARKS
8] 4 :
. / { ile-j9-4-13 - Crange to brown MF Silty Sand
5 / 2 24-40~30-4D -
R Cement L Grout.
Grout
| % Sofit 5 4o | Spiit Spoon Retusal € 7.6 End of
olit Shoen plit Spoon Refusal 8 7.6 End ¢ .
. Relusal B " Boriag € 7.6 Refusal @ 7.6
i 18 u
10 -
15 =
20 -
25~ =
30 | i




Subsurface

Well Name/Location:

Brown and Caldwell : 4-8
Boring Log Page 1 of 0
Project: Vertical elingation Project No.: Start Date: 7/13/99
Client: Ovno-Nobel _ 80192001 Finish Date: 7/13/38
DRILLING DATA SAMPLING METHODS
Inspector: Mare Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split—-8poon NA NA
Equipment: Acker Auger Rig QOiameter: ) o NA NA
Method: Oirect Push Other: NA NA NA
WELL CONSTRUCTION WELL i SURVEY DATA
Riser Sereen OEVELOPMENT OATUM: NA
Materiat: NA NA Method: M4 Grade: MA
Diameter {I1D) NA NA Duration: NA THC: NA
Coupling: N4 NA Gals. Purged: N4 TPEC: N4
50l Slug Test M4 North: N4
WELL CONSTRUCTION — SAMPLE DATA (cm/sec) East: M4
o Samp| Blows/ | Rec. bl HNU | Geophysical Log: (] yes B4 no
@ No. | Bin | {ft) {ppm)
= Comments:
= Hydraul, )
=3 Run | N T Rec. | oo VISUAL _
= Mo | cpses | CLASSIFICATION REMARKS
0 v -
s ? { -5-2-1 = LT Brown £ SELT, rools, Lop sol
- ? 2 [3-5-10-20 - LT Brown F Clayey Silt to Silt
5 % 3 |8-2-15-16 -
. v 4 36~34-36-27 - Red Brown MF Sity Clay to :
] / B Backfited w/ : | Clayey Sit, damp, varved, mottled
Cement
- / Groul 5 5—§—9—to - 7
10— * — Boring backfiled w/
- ? § {3667 o Brogt.
. ? 7 110-10-9-8 L
15— ? 8 |58-65 L Dark gray CLAY, platic, moist
~ LA . - End of Boring & 18’
20+ -~
25+ -
30 ] i




' Subsurface | Well Name/Location:
Brown and Caldwell. : g7
| Boring Log Page 10f 0
Project: Vertical Delineation Project No.: Start Date: 7/412/95
Client: Dyno-Nobe! £0192.001 Finish Date: 7/12/89
DRILLING DATA : SAMPLING METHODS
Inspector: Marc Conger : Sampler Tube Core
Contractor: Maxim Technologies Type: Sphit~8poeon NA NA
Equipment: Acker Auger Rig Uiameter: 2" NA NA
Method: Direct Push Other: NA N4 NA
HWELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NA
Material: A NA - ~ [Method: NA Grade: NA
Diameter (ID): NA , NA Duration: MA TRC: NA
Coupling: MNA NA Gals. Purged: N4 TPC: NA
sofl Slug Test: N4 MNorth: N4
WELL CONSTRUCTION e SAMPLE DATA | (cn/sec) i East: A4
= Samp} Blows/ 1Rec. USCS Hu Geaphvsical Log: D yes no
3 i No.| &in | (it} {opm) .
= Comments:
& Hydrau VISUAL |
& Run Cond, Rec. RGD
> No. | (e | G CLASSIFICATION REMARKS
- ? | | 1-8-8-8 T Top Sof, mf brown Silty Clay,
i / | loose, dry
. ' /// 2 lp-to-5-17 "L Gravel, ¥F Send Lo F Sity Clay,
B / L dry
B ] 3 (e7-0-8 —  Red, F Sity Sand and Sandy Sit,
. ' ? | Lo Silty Clay
- /] 4 po-t5-15-15 L OMF Sty Clay and Gravel -
. ?*ﬁ————-——— Back fited w/ -
" ] gfﬁ”t 5 | 2-a-7-1 L CMF SAND to brown Silty Ciay,
moist
10~ / - Boring backilled w/
" / 6 |2-2-33 e Growt.
] ? ? 3745 - Dark gray F CLAY w/ Sand &
| / : | Gravel ‘
15 ? 8 §2-2-2-2 —  Gray Clay, w/ trace Silt, some
. § &> Sand {+] Gravel
) | -End of Borlng B 16
20 —
25— —
30 | ]




i Sybsurface Well Name/Location:
F'OwWn i ' -
Brown and Caldwell Boring Log |8-2 | roge 1ot
Praject: Vertical Defineation Praject No.: Start Date: 7/14/99
Client: Oyno—Nobe! ao1g2.00 Finish Date: 7/14/99
DRILLING DATA SAMPLING METHODRS
Inspector: Marc Conger Sampler Tube Care
Contracter: Maxim Technologies Type: Split~Spoon N4 Na
Equipment: Acker Auger Rig Diameter: 2" N4 NA
Method:; Jirect Fush Other: N4 NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM:; NA
Material; NA NA Method: NA Srade: NA
Diameter {ID): NA NA Buration: NA THC: N4
Coupling: NA NA Gals. Purged: N4 TPL: N4
salt Slug Test: N4 North: MA
_ WELL CONSTRUCTION rock SAMPLE DATA {em/sec East: NA
= Samp.| Blows/ | Rec. USCS HNY | Geophysical Log: D yes E no
- No. { 6&in | (i) {ppm] .
2z Comments:
5 Hycraul VISUAL
g Bun t " ond. | BE% 1 Rap
° No. | e | () CLASSIFICATION REMARKS
4
4 ] 1 4-20-100/. -
Refusal @ 18
] L. . - Refusal @ 16"
5 .
10 -
15 —
20— -
254 -
30 | ]




' Subsurface Well Name/l.ocation:
Brown and Caldwell ‘ 6— -
a C BOHHQ LOQ / Page fof 1
Proiect: Verticai Delineation Project No.: Start Date: 7/15/99 -
Client: Jyno—Nobel 80182.001 Finish Date: 7/15/69
DRILLING DATA SAMPLING METHOBDS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Dirsct Push Other: NA NA NA
WELL CONSTRUCTION HELL SURVEY DATA
Material: NA NA Method: vA Brade: NA
Diameter (ID): NA NA Duration: N4 THC: NA
Coupling: NA NA Gals. Purged: N4 TPC: NA
’ 50l Slug Test: NA ' Nerth: M4
WELL CONSTRUCTION ook SAMPLE DATA {ci/see) East: Nd
= Samp.| Blows/ | Rec. {yonc HNU | Geophysical Log: D.yes no
o Ho. | &in | (it} {ppm) )
= Commeants:
g Hydrau VISUAL |
& Run Con?j.. Rec. | pen
3 Now | Gt | (it CLASSIFICATION REMARKS
3 1{4{‘*—‘ Refusal @1 | - - Refusal @ I
5 -
10~ -
15 —
20-] -
251 —
30 ] i




Well Name/l.ocation:

- Subsurface
Brown | : 610
Project: Vertical Delineation Project No.: Start Date: 7/14/99 o
Clent: Dyno-Nobel 80182.001 Finish Date: 7/14/98
DRILLING DATA ' SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split~Spoon A NA
Equipment: Acker Avger Rig Diameter: a" NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION " WELL SURVEY DATA
Material: NA A Method: M4 Grade: NA
Qiameter {ID) NA NA Duration: NA TWC: VA
Coupling: NA NA Gals. Purged: N TPC: N4
soil Slug Tesi: M4 Horth: N4
WELL CONSTRUCTION ook SAMPLE DATA {(.:m /sec) East: MA
= Samp.| Blows/ | Rec, USES HNU { Geophysical Log: [] yes Eﬂ no
& No.{ 6&in | {ft) {ppm) .
= . Comments:
= Hydraul . VISUAL
g Aun | “eond. | P€C 1 rap
> No. | (e | ] CLASSIFICATION REMARKS
E / | b 3-3-5-4 - Ash, Rock Debris, Caps, wire,
] / Sulfer odor
" /// §-4-20~10041 - Ash, Bedrock
E Refysal @ -
5] 4 - Refusal @ 40°
10 -
1b— —
20— —
25~ =
30 ] i




Subsurface

Well Name/Location:

' Idw : : 6-19
Brown and Caldwell Boring Log page 1ot
Project: Vertical Delineation Project No.: Start Date: 7/15/89 o
Chent: Oyno—Nabel 60192.001 Finish Date: 7/15/98
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core-
Contractor: Maxim Technolocgies Type: Splif~Spoeon 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; MA NA Method: N4 Grade: NA
Diameter (ID: NA NA Duration: M4 THC: NA
Coupfing: NA NA Gals. Purged: N4 - TPC: NA
soif Slug Test: M4 North: N4
WELL CONSTRUCTION o SAMPLE DATA (em/sec) East: A
= Samp] Blows/ §Rec. |00t HNU } Geophysical Log: D yes no
b No. { &in |} {ft) {ppm) .
= Comments:
2 Hydraul ' '
& Run Cond. Rec, 200 VISUAL R MA
p No. | Shd | (] CLASSIFICATION EMARKS
- 1 {4-8-5-8 - browa Silty Sand w/slag matesial
™ | S BaCKh"ed H/ 2 4‘8’7"“ = Bﬁrmg backf[lled W/
| Cement L Grout.
Grout
5 e SpitSpoon | 3 |20-100/4 — . Spiit Spoon Refusal @ § End of Refusal B &
n Refusal @ 5 Boring & 5
10 —
15— |
20 -
25 .
30 | -




well Name/location:

Subsurface
; 6—25
Brown and Caldwell Boring Log 2 oo 1 of
Project: Vertical Oelineation Project No.: Start Date: 7/14/09 :
Cient: Cyno~Nobel 60182 60! Finish Date: 7/14/98
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spocn NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION ' WELL SURVEY DATA
Riser Sereen BEVELOPMENT BATUM: NA
Material: NA NA Method: AA Grade: NA
Diameter (ID): NA NA Duration: NA TWC: NA
Coupling: NA NA Gals, Purged: NA TPC: N4
s6il Slug Test: NA North: NA
WELL CONS?RUCTION pory SAMPLE DATA (em/sec) East: N
= Samp Blows/ {Rec. |,onct HMU | Geophysical Log: D yes no
2 No. | &in §{ft) (ppm] .
= Comments:
A=
o dray.
= Run Hgond Rec. RED VISUAL
2 No. | g%, | (3] CLASSIFICATION REMARKS
. E _ 1 He-13-9-9 -
~ ‘ et Refusal @ -
| 2.3 2010074 L Refusal € 2.3 °
5. =
10— —
th— -
20+ —
25— -
30 ] I




Weli Nam_e/Locatidn: -

Subsurface
Brown and Caldwell Boring Log |8—30 rage 1 of
Prolect: Vertical Oelineation Project No.: Start Date: 7715709
Clent: Oyno—Nobel 60192.00! Finish Date: 7/15/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split—-Spoon NA N4
Eaquipment: Acker Auger Hig {iameter: 2" NA NA
Method: Oirect Push Cther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: NA Grade: NA
Diameter (ID): NA NA Duration: N4 THC: NA
Coupling: NA NA Gais. Purged: NA TPL MA
TRUCTION s6it SAMPLE DATA Stug Test: N4 North: N4
WELL CONS rock | - {cm/sec) East: N4
= Samp.; Slows/ |-Rec.lonc HNU] Geophysicat Log: ] yes no
£ No.f Bin 1 it ®pR) o mments:
% Run Hgg;‘adm Rec. ]t VISUAL REMAR KS
*‘-’8 M- | opgsec | () CLASSIFICATION
N &L‘“““‘“ Relusal € ¥ i Refusal @ {
5 -
10 -
15— =
20 _
25— "
30 | ]




Subsurface N,E“ Name/Location:
T - 6—32
Brown and Caldwell Boring Log poge 1ot
Project: Vertical Delinestion Project No.: Start Date: 7/16/99
Client: Dyno—-Nobe/ 80192 001 Finish Date: 7/168/99
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 Gther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: N4 Grade: NA
Diameter (ID) NA NA Duration: N4 JTHC: NA
Couphng: NA NA Gals. Purgad: N4 TPC: NA
" soll Slug Test: N4 North: vA
WELL CONSTRUCTION o SAMPLE DATA (cm/sec) East: M
= Semp, Blows/ | Rec. |0 | VU [ Geophysical Log: [yes o
@ No. | Bin | {ft] {ppm] .
> Comments:
5 Hydra " VISUAL
& Bun | “cond. | R6S | rop
> No. | coviee | (it} ™ CLASSIFICATION REMARKS
v .
. ? bl e - Brown/Orange MF SAND () Silt
= ;a: Backliled w/ | 2 10-10-34-39 - Boring backffied w/
o / Cement L Grout.
Brout
5 / 3 fie-18-15-10 -
. v 4 43-30-46-53 L Brown w/ Black Ash/Peat, F SILT
i /| | (+)Sand
- /}/ §5-86-100/, - ol s o
Spit Spocn plit Spoon Refusal ® 9.6° End 'of
10 Refusal @ — Boring @ 95 Refusal € 3.6
- a8 L
15 -
20— =
25 -
30 | i




Well Name/Location:

: Subsurface
rown i - 8—36
Brown and Caldwe ‘Boring Log poge fof 1
Project: Vertfical Delineation Project No.: Start Date: 7/19/99 :
Client: Oyno—Nobe/ 50182.00¢ Finish Date: 7/18/98
DRILLING DATA SAMPLING METHODS
AInspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon A NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Oirect Push Other: NA Na NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: - NA " NA Method: VA ' Brade: NA
I|Diameter (ID): NA NA Quration: NA TWC: NA
Coupling: ) NaA N4 Gals. Purged: NA TPC: N4
solt Slug Test: N4 North: N4
WELL CONSTRUCTION rock SAMPLE DATA {cm/sec) East: NA
= Samp, o HA Geophysical Log: O ves no
bx} No. {1 {ppm) ]
= Comments;
= Hydraui VISUAL
& Run ‘1 Ree, RGO 3
2 No. | Sond | ey | " CLASSIFICATION REMARKS
" / 1 [4-6-16-16 - Dark Brown SILT {+} Sand, roats
. ? f—————— BacKfilled w/{ 2 j6-18-28-2§ - Brown MF Sandy Silt, damp' Bcﬂné backtiled w/
i / Cement B Groud,
Grout
5 ? 3 jo-te-18-28 -
~ Split Spoon 24-100/ 4 - Spiit Spoon Refusal € 7" £nd of '
| Refusal @ T | Boring@T Refusal @ 7.0
10— —
15 —
20 -
25— —
30 ]




Well Name/Location:

Subsurface
Brown an idwell , 10~-04
own a d Ca d e Bormg {_OQ Page l of O
Project: Verticaf Defineation Project No.: Start Date: 7/8/92 o
Client: Ovno—Nobe! 60182.001 Finish Date: 7/9/99
: DRILLING DATA SAMPLING METHODS
Inspector: Mare Conger ' Sampler Tube" Core
Contractor: Maxim Technologies Type: Sphit-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" MA NA
Method: Jiréct Fush Other: NA MA NA
WELL CONSTRUCTION KELL SURVEY DATA
Material: NA NA Method: NA Grade: N4
Diameter {ID); NA WA Buration: N4 TWG: MA
Coupling: NA NA Gals. Purged: n4 TPC: NA
soit ‘ Slug Test: NA Norih: NA
WELL CONSTRUCTION ok SAMPLE DATA {cm/sac) East: NA
= Samp. Blows/ §Rec. vses| HU | Geephysicat Log: D yes no
o No. | 6in (it} {ppm)] .
= : Comments;
& Hyda VISUAL
& B} Ceond. | RCC | rap
a No. | (it | () CLASSIFICATION REMARKS
0 7
~ {15-6-1-14 ~  Top Soil, grass, roots, loose F
] / | SHT, dry
~ / 2 A-8-5-17 - F Red to Brown Siity Clay to
N / | Clayey Silt, varved
5 / 3 15-7-0-H — F Brown to Gray CLSY and S#t,
B /// P Rolst
. % 4 61618 L {3") MF FLowing Sand, MF Silty
B ? e RacKfibed W/ | Sand, satwated
S / gﬁiﬁm 5 | 4-4-6-6 - Red Brown F Sty Elay, varved
10 ./ — | Bofing backfiied /
. / § | 4-4-2-5 - Red Brown CLAY, varved, mottled, Grout.
| / _ damp
& ? 7 | 4-5-5-4 =
15 ? 8 |5-4-4-4 —  Dark gray CLAY, platic, moist
- - - End of Boring @ 16°
20~ -
ol -
30 i




B d C ]d ” Subsur faCe Well Name/Location: -
rown an a ; 10—-086
o a we Boring Log Page { of 0
Project: Vertical Oefineation Project No.: Start Date: 7/8/29
Client: Dyno—Nobel 50182.001 Finish Date: 7/6/99
DRILLING DATA . SAMPLING METHODS
Inspectar: Marc Conger ' Sampler Tube Core
Contractor: Maxim Technologies Type: Split~Spoon NA NA
Equipment: Acker Auger Rig Diameier: 2" NA N4
IMethod: Direct Push Other: NA A NA
WELL CONSTRUCTION WELL SUHRVEY DATA
Riser Sereen DEVELOPMENT DATUM: NA -
Material: NA NA Method: N4 Grade: NA
Diameter (ID): NA NA Duration: M4 THE: NA
Coupling: NA NA | Gals. Purged: NA TPC: A
soit Slug Test: N4 North: N4
WELL CONSTRUCTION ok SAMPLE BATA (om/sec) East: NA
= Samp.] Biows/ .| Rec, uscs| U Geophysical Log: L] yes no
i No. | Bin | (ft) {pom} . 3
bl : Comments:
g Hydrad VISUAL
g Run § "Cond, | RES | pan - REM
S No. | (oo | ] CLASSIFICATION ARKS
0 Ve ‘ .
- / i 1i-6-8-8 T . Top Sofl, grass, roots, loose F
i / . SILT,dry
. ? 2 o101 L F Gray to Brown Silty Clay Lo
5 / i Clayey Silt
5 / 3 {4-6-8-10 - F Brown to Gray CLSY and Silt,
] / | maist
- 4 i8-Rp-e-e - F Sity Cla_y and Sty Sand,
| ? e Backilied w/ | varved, aoist
- % E_‘fgﬁ“t § 14678 - Red Brown F Sty Clay
104 / » Boring backfiled w/
. / B 1-3-4-4 - Red Brown GLAY, varved, motted, Brout, '
E ? . damp
. ? 7 14-d-4-4 L
15— ? 8 13344 —  Dark gray CLAY, platic, moist
= s L End of Boring 8 1§'
20~ —
25 -
30 | i




Well Name/Location:

' Subsurface
: 110—-18
Project: Vertical Oelineation Project No.: Start Date: 7/8/88 .
Client: Dyne—Nobel AGg2. 001 Finish Date: 7/8/99
ORILLING DATA SAMPLING METHODS . .
inspector: Marc Conger Sampler Tube Cora
Contracteor: Maxim Technologies Type: Splif-Spoon KA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen DEVELOPMENT DATUM: NA
Material: NA N4 Method: MA Grade: NA
Diameter (IDX A NA Duration: M4 THC; NA
Coupling: NA NA Gals, Purged: N4 TPC; VA
soil Shig Test: NA Morth: MA
WELL CONSTRUCTION rodk SAMPLE DATA {cin/sec) | East: NA
%= Samp,|] Blows/ Rec). uses HNU} Geophysical Log: D yes ne .
£ No. | & {1t (ppo Commenis:
= Hydraul VISUAL
o Rin | “eond. | RES:H Rep ‘ MARKS
> No. | ot | ) CLASSIFICATION RE
o /// bol5-6-01-14 - Top Soil, grass, roots, loose F
i / | SHT,dry
- ? 2 }0-19-20-24 T Gray to Brown Silly Jlay to
i / | Clayey Sit
5 3 1704 I~ F Brown to Bray CLSY and Sit,
N /// L moist
. /] 4 |s---w - F Sity Clay and Sity Sand,
-1 ///4————__* BacKfilled w,{ . varved, moist
s gfgﬁm 5 |5-7-10-9 - Red Brown F Silty Ciay
10+ / — Boring backfiled w/
. / 6 3445 L Red Brown CEAY, varvad, nottied, Grout,
| ? L damp
-4 ' 7 |57-6-5 -
15 8 |4-4-44 —  Dark gray CLAY, platic, slight fuel
| v odor, moist )
| - | ““End of Boring @ 16’
20+ -
25 -
30 i




Subsurface Weli Name/Location:
r 11—03
Brown and Caldwell Boring Log vage 1070
Project: Vertical Delineation Project No.: Start Date: 7/12/99
Client: Bvno-Nobe! B0192.001 Finish Date: 7/12/99
 DRILLING DAT SAMPLING METHODS
Inspecter: Marc Conger : Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
JEquipment: Acker Auger Rig Diameter: 20 NA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser 'Screen BEVELOPMENT DATUM: NA
Material: NA NA Method: NA Grade: N4
Blameter {ID): N NA Duration: NA TWC: v4
Coupling: NA . NA Gals. Purged: MA TPC: A
_ .| s Slug Tesi: N4 North: N4
WELL CONSTRUCTION — SAMPLE DATA {em/sec) Fast: NA
= Samp. Blows/ | Rec, ysos| AN | Beophysical Log: D yes no
2 No.{ 8in | (ft] {opm R
= Comments:
B aun | S Rec. | oo VISUAL REMARKS
= No. | casec | U CLASSIFICATION
0 ! :
" e Po-3-55-1 - Orange to brown CMF Sand, SiT,
R /] | andF Gravel
-1 ? 2 15-14-30-24 -
H- / e Backfiied wf | 3 po-2-i-1y -~ F Brown to Gray CLAY and St Boring backfied w/
i / Lement N Groul. Befusai @8
/ Grout
- 4 13-19-27-32 =
s Spiit Spoon - Split Spoon Refusat @ 8 End of
B Relusal B 8 0012 | Boring® §
10 —
15 —
20— —
25+ -
30 ]




Subsurface | Wel Name/Location: -
_ an Idwell ; 13-09
Brown and Cald Roring Log poge 1ot 0
Project: Vertical Delineation Project No.: Start Date: £/29/99 :
Client: Oyno-Nobel 80Ig2.001 Finish Date: 6/29/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampier Tube - Core
Contractor: Maxim Technologies Type: Split-Spoon NA AA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Oirect Push Other: NA NA NA
' WELL CONSTRUCTION WELL SURVEY DATA
Material; NA NA Method: M4 Grade: N4
|Diameter (ID): NA NA Duration: NA THC: N4
Coupling: NA NA Gals. Purged: NA TPC: NA
vt} Slug Test: A4 North: MA
WELEL CONSTRUCTION s SAMPLE DATA (cm/sec) East: NA
= Samp.r Blows/ | Rec. } oo ] HYU | Geophysical Log: [l yes no
P No. i '&in, {fL} {ppm} ’
= - Comments:
£ Hydraut VISUAL
g Run | “Cond. | %251 pap . KS
; No. | S | () CLASSIFICATION REMAR
- i {i0-8-9-0 ~  light brown Clayey Silt and top
] / s, dry
4 ? 3 Ho-g-i2- - Drown to gray Clayey Silt, varved
5 3 5-26-23-1 I~ dark brown SILT to Clayey Si,
] | moist '
h / 4 18-17-19-20 - Gray Lo Brown Clayey Sit to Silty
- ”%‘E’“—“ SacKited w/ | Clay, varved, moist
Cement
- / Broul 5 |4-8-7-10 -
10— / - Boring backfiied w/
- 6 |7-6-10-8 - red o brown CLAY to Sty Clay, Brout.
R / | mottled, varved
- / T | 4517 - Brown to gray plastic CLAY,
] / | varved, moist
154 ? g 17-12-44-8 —  Dark gray CLAY, platic, wet
. a . - - End of Boring @ 16"
20 —
25— -
30 | i




_ o Subsurface Well Name/Location;
Brown and Caldwell Boring Log | 1310 roge 1ot 0
Project: Verfical falineation . ‘ - Project No.: Start Oate: 6/79/89
Client; Oyno-~Nobe/ : 60192001 Finish Date: 6/28/99
DRILLING DATA SAMPLING METHODRS
Inspector: Marc Conger ‘ ‘ Sampler Tube Core
Contractor: Maxim Technoiogies Type: Split~Spoon NiA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: A Na NA
WELL CONSTRUCTION " WELL SURVEY DATA
Materiak NA NA Method: NA Grade! NA
Diameter (I0) N4 NA Duration: NA TWC: NA
Coupling: NA N4 Gals. Purged: NA TPC: N4
: sail Slug Test: NA North: NA
WELL CONSTRUCTION ok SAMPLE DATA {em/sec) East: NA
= Sarp. Blows/ | Rec. USCS HNY :Geophysical L-eg: D yes no
8 No. | &in | (RI1™7] (ppm) .
2 Commeants:
= Hydraul VISUAL
g Run | U et | Bec | oon
° Ko. | gaoes | (1 CLASSIFICATION - REMARKS
] . 1 |5-3-8-81 - light brown Clayey Silt and top
1 ‘ | sol dry
- 7 pe-28-13-14 - brown to gray Clayey Siit
£ 3 |8-o--i —  dark brown SILT to Clayey Silt,
B | moist
- 4 [#-18-14-12 Foored, brown.tu gray Sitty Clay,
= e BacKfilled w/ - "a“'e‘_j* olst
Cement
- Grout 5 {4-4-8-10 -

Boring backfiled w/

§ 19-20-18-44 - red to brown CLAY to Sity Slay, Grout.
motifed, varved :

7 {34-11 - .. brown to gray plastic CLAY,
varved, moisi

8 |7-6-7-8 -
T End of Boring @ 16"

5
|

OO NSO NNNNNN
|




Subsurface

well Name/Locatioﬁ:

Brown and Caldwell - 13—18
and Caldwe Boring Log , Page 1 of 0
Project: Vertical Delineation Project No.: Start Dater 6/30/99
Client: Dyno-Nobet 80192.001 Finish Date: 8/30/89
DRILLING DATA ' SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Splift-Spoon NA N4
Equipment: Acker Auger Rig Diameter: a" NA A
Method: direct Fush Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NA
Materiak N4 NA Method: MA Grade: Na
Diameter (1Dk NA NA Duration: N4 TNC: N4
Coupling: NA NA Gals. Purged: NA TPC: NA
501 Slug Test: MA North: NA
WELL CONSTRUCTION . ook SAMPLE DATA (cm/sec) East: NA
= Samp Blows/ |Rec. |, ..ol HNU | Geophysical Log: [:]'yes no
@B No, | 6in }{fL) {ppm} . :
& Comments:
& Hytad VISUAL
& Run fond. flec, ROD
p o, | ont | CLASSIFICATION REMARKS
- % { 340 - loose, mf SILT to Sity Clay, dry
— ? 2 |B-10-14-13 - F Clayey Sit to Sity Clay, damp
5 - / 3 (581544 — F Clayey Sit w/ Sitty Clay,
B / | varved
- / 4 |p-14~20-2] - Brown to Gray CLAY, varved,
. ?« Backfiled w/ L moist
. % et 5 5684 - F 6ray to Browo Dlay (-sit)
damg, rarved
10 vy - Boring backfiked w/
- ? § l8-~ip-10-10 - Gray CLAY, moist, vaived Greut.
. 2 7 Ho-8-9-15 ~  Bray plastic CLAY, varved, moist
15— /// g | 2-2-5-4 -
. i v - End of Boring 8 16’
20— -
25— —
30 i




Subsurface Well Name/Location:- -
Brown and Caldwell - 1 21-01 -
Boring Log : Page 1 of 0
Project: Vertical Delineation Project No.: Start Date: 7/1/9¢ ‘
Client: Oyno—Nobe/ 50192.001 Finish Date: 7/1/99
DRILLING DATA SAMPLING METHOOS
Inspector: Marc Conger ‘ Sampler Tube Cote
Contractor: Maxim Technologies Type: Split~Spoon NA A
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Qther: - NA NA NA
WELL CONSTRUCTION WELL SURVEY OATA
Riser Screen DEVELOPMENT DATUM: NA
Material: NA NA Method: NA Grade: NA
Diameter {10): NA NA Duration: vA THWE: N4
Coupling: NA NA Gals, Purged: N4 TPC: VA .
§Of Slug Test: NA North: NA
WELL CONSTRUCTION ok SAMPLE DATA {cm/sec) East: wa
e {Samp.| Biows/ }Bec, USCS BN | Geophysical Log: D yes.;‘ no
% No.| 8@ {ft) {ppm)
= - Comments:
= - | Hydratl,
& i | oo [Rec oo VISUAL
d bo. | ont |l CLASSIFICATION REMARKS
0 %
- ? i a-0-7-5 - Light Brown, MF Clayey Silt, dry
e : 2 }2-3-4-8 - F Brown Sity Clay, ReDoy stalning
5 / 3 | 5-8-7-1 L~ Red to brown Clayey Sitt with thin
| ? ' _ gray CLAY layers, moist
. 4 |-1-1e-15 -
- / pozonnnmnrmmer Bael fillRd W/ =
] Lement 5 | a-t-tp-12 - Red o Brown, gray Silty Ciay,
10 Grout mottied, varved
LA B Boring backfiied w/
. ? § | 2-3-6-4 - Grout.
. ] 7 |-t - Red to gray CLAY, moist mottled,
| / | varved, saturated
15 ? 8 | 2epep-p L Dark Gray CLAY, platic, no
| ¢ ] struclure, saturated
) - d of Boring & 16"
20— —
25— -
30 ] i




Subsufface

Well Name/ Locatio-n: .

alaw i 2110
Brown and C ld 8” Borlng LOQ Page 1 ot 0
Project: Vertical Delineation Project Ne.: Start Date: 7/1/98
Client: Oyno-Nobei B0182.001 Finish Date: 7/1/89
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractar: Maxim Technologies Type: Split-Spoon NA NA
Equipment: Acker Auvger Rig Diametear: 2" NA N
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
_ Riser Sereen DEVELOPMENT . DATUM: NA
Material: NA NA Method: N4 Grade: M4
Diameter (10} - NA- NA Duration: N4 TWC: NA
Coupiing: NA NA Gals, Purged: NA TPC: NA
: soil Slug Test: N4 North: NA
WELL CONSTRUCTION ook SAMPLE DATA {cm/sec) East: NA
= Samp.| Biows/ |Rec. {yenoi HNU |Geophysical Log: ' D.‘yes no
& No. 1 Gin | (ft) {ppm)
= Comments:
== Hydraut VISUAL
g Run e ond. | BC | pep MARKS
2 No. | o | () CLASSIFICATION REMA
- 2 I | 3-4-4-7 - Light Brown, ¥F Clayey Sit, dry
- ? 2 17-1-0-1 - F Brown Silty Clay, ReDox staining
5 ] 3 46101 L~ Red to brown Clayey Silt with thin
| ? | gray CLAY layars, moist
. 4 Je-14-16-18 R '
. /wm———- Backliled w/ -
. / g{eg:}etnt 5 [5-8-13-8 ~  Red to Brown, gray Sity Clay,
30 | / | pottled, varved X g
Boring backfiled v/
N § |38t - Brout.
. 7 |io-t-10-7 - Red to gray CLAY, noist aottied,
g L varved, safurated
15 § | i3 —  Dark Gray ELAY, pletic, ro
i s stracture, saturated
] ‘ _\End of Boring & 16'
20 L
25— -
30 | i




o Subsurface Well Name/Location: -
Brown ar ldwell . | 21-18 :
n and Cad e BOflﬂg LOQ Fage 1 of O
Project: Vartical Oeiineation Project No.: Start Date: 7/1/69
Client: Oyno—Nobel . 80192.001 Finish Date: 7/1/99
DRILLING DATA SAMPLING METHQDS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technoiogies Type: Split-Spoon ~ NA NA
Equipment: Acker Auger Rig - Dismeter: 2" NA NA
Method: Direct Push ) Qther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen BEVELOPMENT DATUM: NA
Material: NA NA Method: NA ' Grade: NA
Diameter {I1D): NA NA Buration: MA THC: nA
Coupling: NA NA Bals. Purged: NA TPC: NA
soil Slug Test: M4 North: N4
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) - East: NA
= P Sémp. Bg}y:s/ ??fj USCS HNU] Geophysical Leg: [ yes no
2 o B ©om comments: '
B Hydrau VISUAL
o Run { "eond. | 701 Rao REMARKS
S to. | hee | (0 CLASSIFICATION MA
0 Ve B
- ? [ |27-8-10 - Light Brown, ¥ Clayey Sil, dry
= ? 71510152 - F Browr Clayey Silt, toose
5 / 3 e-10-8-8 . — Red to brown Clayey Silt with- thin
N / | gray CLAY layers, qoist
g "/ 4 i-1-19-8 - o
= ?WM Backfflad v/ - -
- g?&elm § {3-6-8-¢ - Red to Brown, gray Silty Ciay,
motlled, varved
10 /] - Boting backfifed w/
N / 6 | 2-3-5-4 = Grout.
- / 7 {3-d4-4-4 - Red {o gray CLAY, moist ﬁmtiied,
i / | varved, saturated ‘
15 / FL I ‘- Dask Sray CLAY, platic, no
| A structure, saturaled
| End of Boring & 15'
20 -
25 -
30 | ]




Subsurface

Well Name/i_océtion:

row | I : 22~
Brown and Caldwe Boring Log 14 poge 1ot
Project: Vertical Delineation Project No.: Start Date: 7/23/99 L
Client; Jyno-Nobe/ 60192.001 Finish Date: 7/23/89
DRILLING DATA SAMPLING METHODRS ‘
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: M4 NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Materiat NA NA Method: M4 - | Grade: NA
Diameter (10D} NA NA Duration: N4 TWC: NA
Coupling: NA NA {Gals. Purged: N4 L TPC: NA
solt Slug Test: VA North: N4
WELL CONS"{BUCTION ok SAMPLE DATA (cm/sec) East: NA
= Samp, Blows/ | Rec. | onc | HNU IGeophysical Log: il ves no
B No. 1 6in | (ft) tpoml . .
= omments:
= Hydrath. VISUAL
& Bun i “eone | €S| pop REMARKS
'B No. | cassec | (T CLASSIFICATION
. / ] bt . Piant Materid, wire, metal, Red
_ Brown Siity Clay )
- Dead plants/root materiat
- /< Backfiled w/l 2 | k2t - Red Brown Silty Clay create 2' gap above sof,
Cement samples were coflected
7 Groul B where 0 began
5] ? 3| H-HHH - Bray to Red Brown Silty Clay (#) H= Wiehgt of
] | Clay Hammer {1401bs), no blows
s /| 4 | 1234 - Gray CLAY, Plastic, satorated
7 /// 3 Boring backfiied w/
. / § | 1-a-p-4 - Grout.
10— /1 -
-] / § |3-7-4-17 -
| 2 7§ -1004 - : .
) End of Boring 8 135
- ~e——— 5piit Spoon o ‘
15— refusal »
135
20 -
25 —
30 | i




Subsurface

Well Name/Location:

dwell o 22—18
Brown and Ca' Borlng LOg Page 1 of 0
Project: Vertical Delinealion Project No.: Start Date: 7/20/99 :
Client: Dyno—-Nobel 80192.001 Finish Date: 7/20/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technalogies Type: Split=Spoon NA NA
Equipment: 550 ATY Auger Rig Diameter: 2" NA NA
Method: Oirect Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVEILOPMENT DATUM: NA
Material: NA NA Method: VA Brade: NA
Diameter {ID): NA NA Ouration: VA THC: NA
Coupling: NA NA Gals. Purged: N4 TPC: M4
50if Siug Test: MA North: NA
WELL CONSTRUCTION — SAMPLE DATA (cm/sec) East: NA
= ‘ Sampi Biﬁeg*sl Fz;:{a Uses {HNU] Geophysical Log: [ yes , no
£ No. . : PP omments:
= Hydraul VISUAL
g fun Y "Cona. | 76 | e REMARKS
o Mo} caisec | (U CLASSIFICATION
0 _
. .
- / 1 13-4-5-8 - Red/Gray MF Sandy Silt to Sity
] | Clay
7 ? 2 5555 - Gray/Brown Silty Clay
N / B Dead plantsfreot malerial
5 / 3 |2-3-3-4 -~ Gray/Brown Clayey Sit create 4 gap above sof,
/ samples were colflected
1 - where sof began
- , / 4 | 42 - Gray/Black . {salt & pepper) F
. ?4_.___.* Backtiled w/ | SAND [+ St
- cenent 5 1 3-2-0-2 L ray iy, Plastic
10~ % u
= ? . B -4 e
¥ ] : i a Boring backidied w/
. / 7 13-7--12 L Layered F Gravet (clean)w/ F- Brout.”
| %R | SAND, 6ray to Black
15 é 8§ 2-22-20-2) -~ F Gravel, F SAND (4] Silt: {-)
] A - Clay, saturated e
| | “nd of Boring @ 15"
20— -
-~ -
25 -
30 ] ]




Well Name/Location:

Subsurface
Brown and Caldwell e 2221
' € Boring Log Page 1 of 0
Project: Vertical Defineation Project No.: Start Date: 7/19/89 -
Client; ODyno—-Nobe/ - - B0182.001 Finish Date: 7/18/96
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technoiogies Type: Split—Spoon NA NA
Equipment: 550 ATV Auger Rig Diameter: 2" NA NA
Method: Direct Push Qthet: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Soreen DEVELOPMENT "DATUM: NA
Material: NA NA Method: MA Grade: N4
Diameter {(ID): NA NA Duration: NA THE: NA
Coupling: NA NA Gals, Purged: NA TPC: NA
sail Slug Test: NA North: N4
: HE[TL CONSTRUCTION — SAMPLE DATA {em/sec) East: NA
= Samp| Blows/ |Rec. uSCS H{ | Geophysical Log: D ves ‘E no
2 MNo. | 6in | (it} {ppm) .
= Comments;
g Hycrai VISUAL
& B | Toond | BEC | pep
S No. | e, | () CLASSIFICATION REMARKS
O 74
= / bob -2-3-5 - Gray CIAY, w/ plant material
i} % {Dieset Ddor)
- ? 2 Fa-5-10-7 - Gray CLAY to brown Silty Clay )
7 / - Dead plantsfroot materiat
5- / 3 | 4-6-4-3 — create 4° gap above soll,
/ samples werg collected
i // . where sof bagan
. ] 41l -
B ?«—-—-———— Back fited w/ o
Cemeant
. / Grott 5 Fi B
10 % =
- ? 8 | -2 =
i % ' i : Boring backfited w/
- / 7 | 7-8-5-4 - Layered F Grave! {clean) w/ F Grout.
i s SAND, Gray to Black
15— ? 8 |5-4-4-4 —  F Gravel, F SAND {+) Siit {~)
_ " /] Clay, saturated
| ?\End of Boring € 18’
20— B
25— -
30 ] ]




Subsurface WE!I Name/Location:
Brown and Caldwell : 2226
BO“DQ LOQ ) Pagerof!
Project: Vertical Delineafion Project No.: Start Date: 7/20/99 .
Client: Dyno—-Nobef B0192.001 " Finish Bate: 7/20/089
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger ' Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoon NA NA
Equipment: 550 ATV Auger Rig Diametegr: 2 A NA
Method: Direct Push Cthet: NA& NA N4
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen PEVELOPMENT DATUM: NA
Material; NA NA Method: VA Grade: NA
{hiameter (ID) NA NA Duration: MA THC: MA
Couplng: NA NA Gals. Purged: N4 TPC: N4
sofl Slug Test: VA North: NA
HEL_L CONSTRUCTIO!\MI ek SAMPLE DATA {cm/sec) Eést: N
e Samp.| Blows/ | Rec. f,cnc| HNU |Geophysical Log: L] ves no
P Ho. | &in {{ft) {ppm) . S
= Comments:
i Hydrau VISUAL
g Run § “ond. | B2C | pon
2 No. | garsee | (10 CLASSIFICATION REMARKS
L ' .
n / i 12357 - Red/Gray/brown MF Siity Clay,
N / - {diesel oder)
- /; 2 | 8555 . grayfﬂmwn Silty Sand to Silty
i3
. / » 4 Dead plants/root materist
5 / 3 1 30t - create 4' gap above soll,
/ samples were collected
N / ‘ - where soil began
. ] 4 Jest0-7 -
= ?<————— Backfilied w/ -
i / gi‘;ﬁ”l 5 {6-7-13-7 - Layered F Gravel {clean) w/ F
10— /‘ | SAND, Gray to Biack Borina backfiled s/
] . . onng backiilled «
4 e Split Spoon | B |20-100/3 | Endof Boring B10.8 ~Brogt. '
K refusst @ L
1.6
15— -
20~ —
25— —
30 ]




Well Name/Location:

Subsurface
Brown and Caldwel - 22-2 -
ald e‘ BOI’!!’IQ LOQ ﬁ? Page | of §
Proiect: Vertical Delineation Project No.: Start Date: 7/22/99 .
Client: Oyno-Nobel 60192004 Finish Date: 7/22/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technolagies Type: Split-Spoon NA NA
Equipment: 550 ATV Auger Rig Diameter: 2 NA NA
Method: Direct Push Other: NA N4 NA
WELL CONSTRUCTION MWELL SURVEY DATA
Riser Sereen DEVELOPMENT OATUM: NA
Material NA NA Method: M4 Grade: NA
[Diameter (ID): NA NA Duration: A4 THE: Ma
Coup!ing: NA N4 Gals. Purged: N4 TPC: N4
soil Slug Test: VA MNorth: VA
WELL CONSTRUCTION ook SAMPLE DATA (cm/sec) East: Ma
= Saimp| Blows/ | Rec. lona! HW |Gaophysical Log: ] ves no
3 Mo. | 6 L) 1777 {ppml) ]
= . Comments:
&= Hydraut. VISU AL
& Run | “cond. | 2% | rap
> No. | e | CLASSIFICATION REMARKS
. 7 1] 2-4-7-3 L Blie/Gray Silty Clay to Clay,
i / | mottled
. ? 2 ] 2-2-7-2 -
] / ' o Dead plants/root material
5 / 3 {127 —  Gray Silty Clay to Clayey Sit create 47 gap ebove sof,
/ samples weie collected
. / ‘ 3 where soil began
. ] 4 | 3656 - .
4 ?W_. gachill!ed wf 7 - Baring backfiled w/
. % B § 13}22-45-1001.3 - Browt.
10—+ -z Split Spoon - End of Boring € 1
R refusal @ 1§ _
15+ =
20— —
3 B
25 =
30 | i




Subsurface

Well Name/Location:

: 22—-30
Brown and Caldwell Boring Log |22 roge 1 of 1
Project: Vertical efineation Project No.: Start Date: 7/23/99 :
Client: Dyno~Nobel B0192.00! Finish Date: 7/23/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube " Core
Contractor: Maxim- Technologies Type: Spiit-Spoon NA N4
Equipment: 550 ATV Auger Rig Diameter: 2" VA NA
Method: Direct Push Other: NA A NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT OATUM: NA
Material: NA NA Method: NA Grade: MA
Diameter (1D} - NA NA Duration; NA TWC: vA
Coupling: NA NA 1Gals. Purged: N4 TPC: NA
50il - Shug Test: M4 North: VA
WELL CONSTRUCTION — SAMPLE DATA (cm/sec) East: NA
= Samp Blows/ | Rec. |,icncl HNU | Geophysical Log: (] yes no
Y Ne, { &in | (it) {ppmli .
= Comments:
£
=4 Hydrau,
S No. | e | ) CLASSIFICATION R
= s b 13-4 L Gray/Biue Bray, CLAY to Sity
] / | Clay, Roots
- /// F 2 | 2-4-3-3 -
i / B Dead plants/root material
5+ : ' 3 ]+oT-8 —  Gray CLAY, Mottles, plastic create 4 gap above soll,
/ samples were collecled
- / - whese soil began
. ! 4 {4979 - Gray F Sily Ciay to Clayey Sit
y ?*———*—*— Back led w/ : 2
. 9% cenent 5 | i L Gray Clay, Mottied, Plastic
10 % B
. ? B - -
] % | i Boring backtiled w/
i ;/ 7o - . Grout,
— I
15— ? 8 | 387 —
. £ L End of Boring © 16"
20~ -
25~ -
30 ] i




Subsurface

Well Name/Location:

Brown and Cald ‘ 22-~32
C well Boring Log ' Page 1 of 1
Project: Yertical Defineation froject No.! Start Date: 7/23/99 '
Client: Dyno—-Nobe/! 80192.001 Finish Date; 7/23/99
DRILLING DATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split~Spoon NA N4
Equipment: 550 ATV Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: NA NA N4
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: N4 {6rade: MA
Diameter (ID): NA N4 Duration: VA TWC: N4
Coupling: NA N4 Gals. Purged: M4 TPC: MA
soil - Slug Test: NA North: N4
WELL CONSTRUCTIONl ook | SAMPLE DATA (em/sec) East: Ma
= Semp.| Blows/ | Rec, |, coc | HNU | Geophysical Log: ] yes no
& Ho. | 6in | {ft) {ppm) )
hust Comments:
2 Run | M0 e | VISUAL REMARKS
2 No. | cossec | U CLASSIFICATION -
- | e L Gray/Brown CLAY to Silty Clay,
Motiled
] Dead plants/root material }
. e BacKfilled wf{ 2 | 9-6-5-8 - create 2° gap above soil,
Cement ‘ t&;mples géel;e gollected
i Grout - _ . whete: soit began
End of Boring € 16
5 3 | 210072 oring backfited w/
R - Grout. i
10 —
15~ |
20+ -
25— -
30 ] ]




Well Name/tocation:

Subsurface
Brown and Caldwell 9 - | 26D~4
/e Boring Log | Page 1 of 0
Project: Vertical Delineation Project No.: Start Date: 7/1/99 )
Client: Dyno-Nobéf 60182.001 Finish Date: 7/1/99
. 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: Oirect Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY BATA
Material; N4 NA Method: NA Grade: NA
Diameter (ID) NA " NA Duration: N4 TWC: M4
Coupling: MNA NA Gals. Purged: N4 TPC: NA
‘ " sl Stug Test: NA North: VA
WELL CONSTRUCTION s SAMPLE DATA (cm/sec) East: NA
o= Samp.| Blows/ | Rec. f, ooof HNU | Geophysical Log: ] yes no
& No. | Bin [ (fi) {ppamlt .
= Comments:
oy
= P Hydrau, -
8 Run Cond. Hee. /G0 VISUAL RKS
S Mo | RS | () CLASSIFICATION REMA
v 7
. / | he-ts-12-% L brawn to Blake MF SILT 1o
| / | Clayey Silt
e % 7 {2-12-18-18 - F Brown Clayey Silt, loose
5 /] 3 1422 L Red to brown Clayey Sitt with thin
R ? | gray CLAY layers, mofst
. / 4 481013 .
= ///W_ Backfiled w/ -
1
- % gfgiﬁ“ 5 | 4-7-1-1t _ Red to Brokn, gray Sy Clay,
10— / | mottled, varved
Boring backiiled w/
] / § |3-5-9~0 - Grout.
B /; 7 |8-4-8-10 - Red to gray CLAY, noist mottled,
i / | varved
15 ‘ ? 8 | H-3-3 —  Dark gray CLAY, platic, wet
. & "} €nd of Boring € 16"
20 -
25 -
30 ] i




Well Name/Location:

- Subsurface
r aldwell ' 6D-8
Brown and C e Boring Log |2 poge 1010
Project: Vertical Delineation Project No.: Start Date: 6/30/99 o
Client: Oyno-Nobel 50192.001 Finish Date: 6/30/99
DRILLING DATA SAMPLING METHODS
Inspector: Mare Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spit-Spoon MA NA
Equipment: Acker Auger Rig Diameter: 2" WA NA
Method: Direct Push Other: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: NA NA Method: N4 Grade: NA
Diameter .(ID) NA NA Duration: NA THWC: N4
Coupling: NA NA Gals. Purged: NA TPC: NA
sait Siug Test: M4 Morth: NA
WELL CQNSTRUCTION ook SAMPLE DATA {cm/sec) East: A
= sanp Blows/ | Rec. |,o0cl WU | Seophysical Log: L] yes no
il No. | 6@ | () {ppm) .
= Comments:
= Hydras VISUAL
oy RUG | “eond. | TEC: | pap | ARK
s No. | e |l CLASSIFICATION REMARKS
C o ? 1| 3-5-5-% - Asohault, F brown Clayey Si,
) / | loose
- / 72 18-6-10-1 I~ F Brown Clayey Sit, foese
Bl 3 |4-6-9-10 -~ Red to brown Clayey Silt with thin
i /  gray CLAY layers, moist
. ' 4 |7-a-10-85 -
= / » Backfiied w/ o _
i / ' greglietnl 5 | 3-6-8-1 +  Red to Brown, gray Siity Ciay,
10 / | mottled, varved .
Boring hackfilied w/
. ? 8 |8-o-12-B3 - Erout.
- ? 7 |9-9-13-18 -~ Red to gray CLAY, moist moitled,
B / | varved
154 ? 8 | +-2-3-5 I~ Dark gray CLAY, platic, wet
. /] g - End of Boring 8 16"
- I~
20 -
25 =
30 | i




Subsurfaée

Well Name/ Locatio‘n:

Brown and Caldwell Boring Log | 28611 page 1010
Project: Verficat Delineation Project No.: Start Date: 7/2/89
Client: Oyno-Nobe! 50192001 Finish Date: 7/2/39
DRILLING BATA SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Split-Spoen N NA
Equipment: Acker Auger Fig Diameter: 2" NA N4
Method: Oirect Push Other: NA NA NA
' WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: NA
Materiak NA NA ' Method: NA Grade: M4
Diameter (ID): NA NA Duration: NA TWC: NA
Coupling: NA NA Gals. Purged: NA TPC: N4
seit Shug Test: N4 MNorth: M4
WELL CONSTRUCTION ok SAMPLE DATA {om/sac) Easts Nd
= . {Samp| Blows/ | Rec. |l HNU | Geophysicat Leg: [l yes no
b No. | Bin (i) 1 {ppm) ) ,
2= ‘ Comments:
& Hydao |, | VISUAL
= Bun | pona | REC: | gan EMARKS
S No. | e | CLASSIFICATION REMARK
0 7
4 7/ | 4333 L Fil, Brown Clayey Sitt
- ? 2 15568 - Brown F Clayey Silt, damp
5 ? 3 ] 5-2-0-1 -
- e 4 [t--4-15 - Lt. Brown o red Clayey Sil,
- _ ?{m—_—— Backiiled w/ | moist
- / gf;fﬁ“i 5 |5-7-10-12 L Lt Brown to red Clay and Siity
Clay '
10~ / - Boring backfillad w/
. ? 8 |3-4-7-7 L Grout,
] 2 i | 4-8-9-8 -
15— ? B | 3-5-7-¢ | Brown to Gray CLAY, saturated
. — - End of Boring 8 16
20~ —
25— —
30 ]




Subsurface

Well Name/Location:

' : 26G—18
Brown and Caldwell Boring Log O peeetero
Project: Vertical Delineation Project No. Start Date: 7/6/99 :
CHent: Oyno-Nobel 80192.001 Finish Date: 7/6/99
L DRILEING DATA i SAMPLING METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit~Spoon NA NA
Equipment: Acker Auger Rig Diameter; 2" NA NA
Method: Direct Push Other: NA N4 NA
WELL CONSTRUCTICN WELL SURVEY DATA
Material: NA NA Method: NA Grade: NA
Diameter {ID): NA B NA Duration: NA THE: MA
Coupling: NA NA Gals. Purged: MA TPC: N4
soff Slug Test: NA North: M4
WELL CONSTRUCTION ook SAMPLE DATA {em/sec) East: NA
= Samp| Blows/ | Rec. | ool 100 1Geaphysicat tog: [] yes no
& No. | & §ift) {ppm) )
= Comments:
& Hydrau VISUAL
5 Run | “eong. | BEC | pop ' ]
5 No. | vkee | (1] CLASSIFICATION - REMARK
0 — _
- ? 1 [4-4-34 - Fifl, graved, wire, brown Silty Clay
-} ? 2 | 4-5-0-8 - Brown fo red Clayey Sit, damp
5 ? 3 1 4-57-10 -
- //; 4 {I0-12-13-14 - Lt Brown to red Clayey Silt w/
. ;W Bakfiled w/ . race Sand
- % gffﬁ“[ 5 |3-4-67 L Lt Brown to red Clay and Sity
Cla :
10— /] - Baring backfiled w/
. / & | 2-5-5-5 - Brown to Gray Silty Clay, moist Grout.
- 2 7 154110 =
? 8 |6-9-0-0 - Gray LLAY and Sity Clay
SR = T L e o Rl e e L ) S s )
20— —
25— -
30 ]




Well Name/Location:

Subsurface
own an Idwell : -0
Project: Vertical Delineation Praoject No.: Start Date: 7/12/89 :
Client: Ovno—-Nobel 50192,001 Finish Date: 7/12/99
BRILLING DATA SAMPLING METHODS
Inspector; Marc Conger Sampler Tube Care
Contractor: Maxim Technologies Type: Split-Speon NA NA
Equipment: Acker Auger Rig Diameter: 2 N4 NA
Method: Direct Push . Qther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Sereen DEVELOPMENT BATUM: NA
Material, . NA N4 Method: A Grade: N4
Diameter (ID): NA NA Duration: N4 THC: N4
Coupling: NA NA Gals. Purged: N4 TPC: V4
N soll Slug Test: NA North: mva
WELL CONSTRUCTION — SAMPLE DATA (em/sec] East: A4
= Samp, Blows/ }Rec | oot HNU | Geophysicat Log: 1 yes no
0 No. | 6in {ft) {ppm} .
SN Comments: ‘
= Mo | onsse | (U CLASSIFICATION
0- V4
3 - Refusal @ -
E 28 B Refesal B 2.0°
5 L
10— -
15 -
o] S T n Gl b
20 _
3 »
25 =
30 | i




Wel Name/Location:

' | Subsurface
« {Brown and Caldwell : 33-13
: QOHHQ LOQ . Page | of 0
Project: Verticalf Delineation Project No.: Start Date: 7/12/99 :
Client: Oyno~Nobel BUIG2.00/ Finish Date: 7/12/99
DRILLING DATA SAMPLING METHODS .
Inspector: Marc Conger Sampler Tube Core
S Contractor: Maxim Technologies Type: Split~Spoon MNA NA
Equipment: Acker Auger Rig Diameter: 2" CNA NA
Method: Oirect Push Other: NA NA N4
WELL CONSTRUCTION WELL SURVEY DATA
7 Material: NA NA Method: NA Grade: NA :
i Diameter (ID): NA NA Ouration: NA THC: NA
Coupling: N4 NA Gais. Purged: N4 TPC: NA
' sa Slug Test: VA North: N4
WELL CONSTRUCTION =  SAMPLE DATA | "(cu/sec) Eost N
= Samp, Blows/ | Rec. |, ot HNU | Geophysical Log: ] yes no
Ciri & No. | &in | (R opm) o ments:
& Hydrau VISUAL
& Run | “eond. 1 RES | ran RE
p No. | (e | () CLASSIFICATION MARKS
. /] §|4-7-8-24 . Red £ Sand, Rock Frags, & F
i / | Gravel
- / 2 B4-10-18-24 - Orange F Sand, irace Sit (~J
_  Clay
5 / 3 {5443 —  Red-Brows F Sand, trace Silt {-)
e | ? ' L Ciay
P - 7 4 |6-510-8 i
Ly . e BacKfRied w/ -
| . ” poment 5 | 4-6-t-t2 .
| 10~ - Boring backfiled w/
" | ? 6 | o-333 B Groul.
. ] 7 |s-t-45 - MF Brown Silty Clay to Clayey
i ] % | Silt, Moist
; 15— 8-5-5-6 —  Gray Clay, w/ trace Silt, some
PTEINE e = PRI o L 2 35 iand. (L Bavel o sesmmmiam s b
L;' i i
’ 20 -
s 25+ —
KT 4 B
30 i




- ‘ ] - Suybsurface Weli Name/Location: -
', |Brown and Caldwell : 39-09
: 'd e” ' BOI’H’)Q LOQ Fage 1 of O
Project: Vertical Defineation Project No.: Start DAate: 8/30/98
Chient: Oyno~Nobel ) 60152.001 Finish Date: 6/30/99
_ DRILLING DATA . ..  SAMPLING METHODS
Inspectorn Marc Conger Sampler Tube Core
P Contractor: Maxim Technolagies Type: Split-5poon N4 . Na
Equipment: Acker Auger Rig Diameter: 2 NA NA
Method:; Direct Push Qther: NA WA NA
. WELL CONSTRUCTION WELL SURVEY DATA
Riser Soreon DEVELOPMENT DATUM: NA
Material: NA NA Method: N4 Grade: NA
Diameter {1D): NA NA Duration: N4 THC: NA
Coupling: NA NA Gals. Purged: NA TPC: M4
s0il : Slug Test: N4 " INorth: M4
WELL CONSTRUCTION ook SAMPLE DATA {cm/sec) East: NA
= Samp.|. Blows/ | Rec, uscs| PN [ Beophysicat Log: N yes | no
2 No.| @i | (1t) {ppm)
= Comments:
& Hydra VISUAL
& Bun | “ocna. | Be%: | pap i
S No. | e | 0 CLASSIFICATION REMARKS
0 > _
1 /| S - L to Dask ¥F Silty Clay to Clay
| / | and Sil, dry
B - / 2 po-10-19-13 - Dark brown F Clayey Sift
B 3 19912 ) —  Red to brown Dlayey SiHl to Silty
| ? - Clay, moist, varved
= ] |4 109128 3
¥ = ?«: Bacifilied wf 2
< Cement
- / gout 5 {6-3-9-10 -
: 10 / . = Roring bacsfilled w/
iq ] % § |2-2-3-4 - - . Grout.
i = /4 i ? Yl i ) - Red to gray CEAY, moist mottled,
i / : | varved '
15+ / 8 | i —  Dark gray CLAY, platis, wet
25 —
30 | i




Subsurfabe

Well Name/Loca’cie‘n:

rown and Caldwell e 1 42-07
B nd C i Boring Log Page 1 of 0
Project: Vertical Delineation ~ Project No.: | Start Date: 7/7/88 :
Client: Dyno~Nobel 60/62.001 Finish Date: 7/8/39
DRILLING DATA SAMPLING _METHODS
Inspector: Marc Conger Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit-Spoon NA NA
Equipment: Acker Auger Rig Diameter: 2" NA NA
Method: Direct Push Other: MA NA N4
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT  DATUM: NA
Material: CNA NA Method: NA Grade: NA
Diameter (10X NA . NA Duration: NA TWC: NA
Coupling: NA NA Gals. Purged: NA TPC: NA
soil Shug Test: MA North: NA
WELL CONSTRUCTION — SAMPLE DATA {cm/sec) East: NA
== _[Samp.| Blows/ | Rec. |, onel HNU | Geophysicat Log: 1 yés no
& No. | &in | {ft) {ppm}
= Commenis:
= Hydraul VISUAL
g R 1 cona. | RT: | Rap REMARKS
= Mo | cnysec | MU CLASSIFICATION
. /// { o ig-10-12-1 - CMF Top Soll, roots, Silt, dry
~ ? i 2 25-32-38~36 M Clavey Sit, w/ some Sandy Sit
5 / 3 39-38-38-28 MF Sandy Sitt to Sty Clay
~ / 4 W-19-28-24 - Red Brown F Silty Elay, soist
- . ////«zwww—— Backhiged w/ 2
Cement -
= / Grout 5 $-28-32-3 -
10 / B Boriag backfiled w/
1 ? 6 45-28-34-30 - Grout.
. //// 7 $6-36-28-3 - Red to Brown Siity Clay to C[aye;/
i / | Sit, varved
15 g 8 |ia-td-to-d -
A “{i - ' - < R A nEndjoﬁf:@%mg@w\«ws e SR
20 -
25~ -
30 | ]




Subsurfabe

Well Name/Locatio‘n:

A | vell ‘ 47-0
Brown and Caldwel Boring Log 2 page 1070
Prolect: Vertical Delineation i S Project No.: Start Date: 7/1/99
Client: Oyno-Nobel £0192.001 Finish Date: 7/1/88
DRILLING DATA' -SAMPLING METHODS
Inspector: Marc Conger e , ‘ Sampler Tube Core
Contractor: Maxim Technologies Type: Spiit-Spoon N4 NA
Equipment: Acker Auger Rig Diameier: 2 NA NA
Method: Direct Push Cther: NA NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELGPMENT BATUH: NA
Material: NA NA Method: MA Grade: NA
Oiameter (10 NA NA Duration: NA TWC: NA
Coupiing: NA NA Gals. Purged: NA TPC: NA
501 : Slug Test: N4 North: nvA
WELL CONSTRUCTION s SAMPLE DATA (cm/sec) East: Ma
= Samp| Biows/ | Rec. (oo HNU I Geophysical Log: [ yes no '
@ No.{ &in | (it (ppm) '
= Comments:
= Hydraut VISUAL
o o | Cond” | F26 | aan | ' REMARKS
‘3 M. | cufsec | () CLASSIFICATION
. ? 1' 1-2-2 - Dark Brown to Black top soil, MF
i 7/ | SILT, moist
E 2 371412 - Red to Gray, and Brown, MF Silty ;
N ? | Clay to Clayey Sitt, damp gga;get;f Selenium, fuse
5 / 3 |§-812-18 L Red to brown Clayey Silt io Sity
| ? | Clay, moist, varved
. /] 4 B-10-20-2 -
. ?*——* Backfiled w/ —
Cement
. / Brout 5 a-g-fi~13 -
{0~ / i Boring backiilled w/
. ? g | 4-5-8-2 - Srout. :
. /// 7 {-4-0-1 - Red to gray CLAY, moist potiled,
| /  varved
15 ? 8 |33 —  Dark gray CLAY, pialic, wet
. a4 - . End of Boring R 16",
20~ -
2b- —
30 | i
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Subsurfabe

Weil Name/Locaﬁén: .

Project: AFI Project No.. - Start Date: 09/16/97
Client: DYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/16/97
i DRILLING DATA SAMPLING METHODS
Inspector: £.R.Limbrick , Sampler | Tube Core
Contractor: Maxim Technologies, Inc., C.0inovo Type: Split Spoon NA NA
Equipment: Acker Soil Max Diameter: 2 inch N4 NA
Method: «4.1/4" HAS ) Other: 40 (/306 inch NA A
WELL CONSTRUCTION WELL : ' SURVEY DATA
Riser Screen DEVELOPMENT DATUM: -
Materiak Schd, 40 PVC Schd. 40 pve 010 slofiMethod: Grade:
Diameter {(ID): 2" 2 Duration: TWC: 158.2
Coupling: Flush~threaded Flush-threaded  |Bals. Purged:’ TPC:
: s&il Siug Testi: North: 68681112
WELL CONSTRUCTION ~ F—+  SAMPLE DATA | (cpysec) East. 50414145
= Samp) Blows/ |Rec. |, .nci WU IGeophysical Log:-D ves no
& i Ne.| 6 §(ft) {ppm) Comments:
= gzo%gg!t{llsg Rup | Hydrad 1o VISUAL
& Costg | Ko | RS | 1] | P9 CLASSIFICATION REMARKS
0 LACUSTRINE DEPOSITS
§ NN Sy zeerd -\ ek brown f SAND and silty
. NN - CLAY -
I N Ao (s iz ]e] || St
- e | =
5-0 NN 53| prag |14 -
- - Slightly moist Silly CLAY tace {-)
i i Bentonite - | 5-4 22153‘; 18 | tonoef Sand
] Peflets N
- overe| S| B8 |20 - .
10~ 1 ?Z‘nd" horie | Moist brownish-gray Silty CLAY
: SRk S-6 | 5-5-6-6 | 12 -
- - 2" PVE -
- §-7| s-6-7-6{ 2.0/ -
- =1 e No. O Morie ~  Moist Gray Sty CLAY with brown
15— 1=l Sand Jo-8l2-23a} 17 | mottling
. 1= -9 §-6-35 | 15 - |
- = - Wet Bray Siity CLAY Water table @ 18
A =i S-a} 323 | 1T -
20— - 2" 010" Slot, -
1 1= it ESTESESY BT -
1 = S-] ta-rt | 1B - ,
i = ‘ 24
o5 _ - End of Boring at 24.0 feet.
30




T Subsurface | Well Neme/Location: -
[ Prolect: AFT ‘ Project No.o Start Date: 09/12/97
L Client; OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/15/97
b : "DRILLING DBATA SAMPLING METHODS
e Inspector: E.R. Limbrick 1 Sampler Tube Core
P -
: . Contractor: Maxim Technologies, Inc., C.Oinovo Type: Split Spoon NA NA
Eaquipment: Acker Soif Max Diameter: 2 inch NA N4
. Method: 4 1/4” HAS Other: 140 1p/30 inch NA NA
Ly WELL CONSTRUCTION WELL : SURVEY DATA
Riser . Screen DEVELOPMENT DATUM:
i Materiak - fype 304 5.5 type 304 5.5, 010 slo{Method: Grade:
i Diameter {1D): 2 inch ID 2" "1Duration: - TWC: 161.40
- Coupling: Fiush—threaded  Flush—threaded  |Gals. Purged: TPC:
P sal Slug Test: North: 685366.27
Lo WELL CONSTRUCHON oo SAMPLE DATA {em/sech East: 594189.1
= Samp] Blows/ § Ree. USCS HNU i Geophysical ng: D yes no
3 Nor{ & | (ftd {ppm) '
>= Comments:
= y————— 4" Locking Hydral ‘
i = Protective flun - | fec. VISUAL
; @ Casi Cond, RO .
E ; g . | Sond ) CLASSIFICATION REMARKS
£ :
. \ . - |
e \ A - Far soil desciiption between the
§ N ; ) | O-44'interval refer to the boring
N Bentonte - log H-20R.
) 7 N Groul B
54 N -
: - N 2" S Riser N
. . N .
s -1 -
10~ -

5
|
T T

LLLLLL L L LTl

7 20»—» \ —
) N I

k - N i
i N X

- ] N 3
ﬁ,, 25— Q -
;"&"’l_ _ : \ B
30 | Q i
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F E I C ' Subsurface | Wel Name/t ocation; -
NC. - | MW= |
Project: RFT Project Nou Start Date: 09/12/97 .
Client; OYNG Nobel, Fort Ewen, NY g182.02 Finish Date: 06//5/97
oif
WELL CONSTRUCTION  |-—  SAMPLE DATA _
(CONTINUATION)
= “1Sampd Blaws/ | Rec. HNU
B No.| 8in. | (ft] {"5C5) fopm)
= Hydraul,
o Run | " Cond 1Bee | pon VISUAL :
- No. | ond | (7| D) CLASSIFICATION REMARKS
30 : ‘
- '\\ \ b
T N N ]
T NR :
35— NN -
B Benionite -
N Slurry B
404 AP -
- T e No. 00 Morie -
R ¢ - Sand B
] [+
i - - No. 0 Morie i
] = Sand N AND § GRAV
45— = sHi 4 joo —
R - | Gray i SAND, scme (+] Siity
= 14-5- . CLAY, little (+) Gravel
7 = 52 gw | U i
-4 — - CGRAVEL, lens of brown Slity
] = s-3| B3 105 L O
K0 = 2" S5 16 Slot — ol SAND and to trace ¢ BRAVEL,
o 55-24~ . | trace {+) Sity CLAY
™1 - 8*4 20-32 0.9
s = 551 £33 Lig - CGRAVEL, sone (+) cm SAND,
| - : trace sitty CLAY
. _ S eathered Shale——~ BEDROCK 8 549
55 ] S"s 10?06/4“ G.T =\ 54.0° ’ . ,
- — 4> Endof Boring.at.54.9 feet...... - T
60— —
65~ -
70 | -




Subsurface | Wel Name/Loc'atidn: :
Project: RFI Project No.r | Start Date: 09/08/97 o
Client: OYNO Nobel, Port Fwen, NY 019202 Finish Date: 08/09/97
DRILLING DATA SAMPLING METHODS
Inspector. ER Limbrick Sampler Tube Core
Contractor: Maxim Technologies, Inc., C.Dinovo Type: Spiit Spoon NA NA
Equipment: Acker Soil Max Diameter: 2" NA NA
Method: 4 I/4" HAS Other: WA NA NA
WELL CONSTRUCTICN WELL SURVEY DATA
Riser Sereen {JEVELOPMENT DATUM:
Material: Type 304 5.5 {ype 304 5.5 .010" siofMethod: Grade: '
Diameter (D) 2inch ID 2" Duration: THC: 164.10
Coupling: Flush—~threaded Fiush—threaded . |Gals. Purged: TPC: i
s0dl ) Siug Test: North: 685482.08
WELL CONSTRUCTION ook SAMPLE DATA (cmisec) East: 504355 78
= Samp| Biows/ | Rec. useg] MW 1 Geophysical Log: i yes ﬁo
b No. | 6m. | {it) (ppm] ) :
) Cemments:
£ g 4" LoCking Hydcadl VISUAL
=3 . Protective | pyn " { Rec, SuU
@ asi Cond. | RGD
2 Casng | No. | o | il CLASSIFICATION REMARKS
_ | OVERBURDEN/LACUSTRINE
Q _ DEPOSIT
- N k Cement/ -
| N \\\ Bentonite N
Grout
5 NN »
. ™ 2" Type 304 r
R N Staintess
N\ Steel Riser B
A ™ L
| N X
NN
104 —  Refer to the ¥N-21R log for sail
] AN | descriptions.
i B i
ot \ \ -
N D :
45 NN -
- \ \\ —
. NN i
N R “
204 N N -
i N 8
NN
- \\ \\ b
i NN .
. s N .
25+ N ' =
i N :
i ™ _
1 NN [
307 N R ’




e e

pt

- ‘ Subsurface {Wel Name/Locatioﬁ: — _
Project: AFT _ Project Nao Start Date: 09/08/97
Client: DYNO Nobel, Port Ewen, NY - g1g2.02 Finish Date: 09/08/97
WELL CONSTRUCTION r:i SAMPLE DATA . |
{CONTINUATION)
= Samp, Blows/ |BRec. HNU
2 No | &m | (0 |U5CS) oo
= ' Hydraul,
=4 Rum " 1Rec | oo VISUAL
o No. | covhes | (] CLASSIFICATION REMARKS
_ | N ]
| N i
| ™ i
N
35 | § I
_ ™ !
N\
- \\ -
: N I
40 ) _
N Bentonite -
B pellets N
45— »
=5 A
50— =} No, @ Morie -
k =E Sand N
55+ 1= 2" 010 inch -
i 1= slot, Type 3
= 304 ¢
- J1= Stainless -
| = Steef Screen ]
60 o | BEOROCK-GRAY SHALE
SIE e
70 | ]
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Subsurface

Well NamelLocatio-n: -

ECKENFELDER INC. Boring Log | MW—22D roge 1072
Project: RFI Preject No.o Start Date: 09/24/97
Client; OYNO Nobel, Port Fwen, NY 0182.02 Finish Date: 09/24/97
DRILLING DATA SAMPLING METHODS
Inspector: E.RLimbrick ' Sampler Tube Core
Contractor: Maxim Technologies, Inc., C.0inovo Type: Split Spoon NA NA
Equipment: Acker Soil Max Diameter: 2inch CNA NA ~
Method: 4 /4" HAS Other: 140 1b/30Q inch NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Riser Screen DEVELOPMENT DATUM: na
Material stainfess stes! stainiess steel Method: na Grade: na
Diameter (ID): - Zinch ID 21/8 {Ouration: na TWC: 151.9
Coupling: npt net Bals. Purged: na TPC:
3ait . Siug Test: ng North: 685412.14
WELL CONSTRUCTION ey SAMPLE DATA (em/sech East: 5946304/
= Samp. Blows/ { Rec. USES HNU | Geophysical Log: Dl.yes ' no
5 Ne. | 6in | {ft) {ppm) : .
A Comments:
= ¥ 4" Loching Hydrad
s Cap flun " { Rec. VISUAL
& Cond. RGO REMARKS
‘:5 No. | emfsec | (1 CLASSIFICATION
\ Iy
4 NN t QYERBURDEN2 ACUSTRINE
. ™\ L QEEQSIL.
- \\\ E Cemeni/ -
Bentonite
T NN Grout B _
5 ™\ : —  For sofl descriptions above and
] N | below the 27.5-32.2" interval
N refer to the MW-22R log.
- \ -
] N :
10 N -
. RNEEAN -
E NN i
NN
.3 \ o
RERNEN -
15 N \\ 2" Stainless —
: steel riser
-3 \ \ - i ‘:
§ NN s
20~ I Cement/ —
B Bentonite B
Grout
] - P — No. 00 -
. . . secondary i
) ’ filerpack
25~ "ol e No. © =
R . t primary 3
. fiterpack
=] - " Gray [ GRAVEL ite SiLy clay -
] b 2" Stainiess :
| = c oul 16 §ef | 2-1-2-3 ] and emf sand.
30 ) E slot screen T e ) Gréy caf GRAVEL and cmf SAND.
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Subsurface

Welt Name/Location: -

Project: RFT . Project No.o- | Start Date: §8/24/97
Client: OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/24/97
WELL CONSTRUCTION ;‘;’L SAMPLE DATA
. - (CONTINUATION)
= Samp.] Blows/ | Rec. HiL ) .
E N? B in? {ft) UsCs {ppm}
= Hydraui. . . .
= Rut | “oond. | FeC: I pag VISUAL
> No. | e | (] CLASSIFICATION REMARKS
i =1 §-2 | §-7-ti-t3 i
| -|=1-. T3 [6-0-9-10 Gray cim SAND, race siity clay. @2
i Refusat @ 322,
35 .
40— _
45| =
50 —
55— "
60— -~
65 —
70 | i
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Py
. o

Py

| ECKENFELDER INC. Subsurface | e |
. orng Lod Page 1 of |
Projact: RFT Project No.: Start Date: 09716787 )
Client: OYNO Nobel, Port Ewen, NY Qigz2.07 - Finish Date: 08//6/97
DRILLING DATA SAMPLING METHODS
Inspector: E.R Limbrick Sampler " Tube " Core
Contractor: Maxim Technologies, Inc., C.0novo Type: Split Spoon NA NA
Equipment: Acker Soil Max Diameter: 2 inch NA NA
Method: 4 174" HAS Other: 140 1b/30 inch A NA
WELL CONSTRUCTION WELL SURVEY DATA
Material: Type 304 5.5. fype 304 5.5, Method: Grade: '
Diameter (1D} 2710 2" I Duration: THC: 165.2
Coupling: Flush—threaded " Flush—threaded  [Gals. Purged: TPC:
. soif ) Slug Test: North: 686049.27
WELL CONSTRUCTION i SAMPLE DATA (em/sec) East: 50375185
= Sgrgp. Blso}»:}s/ Fz?tc) uses éﬁyﬂ Geophysical Log: [l yes no
jin A . ..
= Comments:
e — |  eockng Hydraul
=1 Protective | pyp " | Res. VISUAL :
<5 i Cond. RGD
‘g Casing Mo | emysec | (U CLASSIFICATION REMARKS
I~ , Slightiy moist Medium brown Sitty
- N S-115-6-7-16 | 0.4 - CLAY, some roots present
o] h o3 Cement/ 52 | 5-8-5-7 | LT 3
Bentonile . . )
" NN troul Moist Brewn Silty CLAY with brown
5 NN $-31 3-4-5-8{ 12 | moltiag
- \ Wet Brown Silty CLAY with brown
. _ 8-H- . | moltling
IR N IR S A I O
. ' Reddish-brown Silty TLAY with
E ‘ Sentonite 551 5-5-5-81 2.0 ' thin lepses of Gray SILT
50“ Pellets
- . N o, 00 Hori Suf | 3-3-3-2 | 12" L. Eﬁ Erav to Greenish—gray Sitty
. o B o Sang
. " ST 3444 | |7 -
- — ” No. 0 Morig Gray with lens of orange Sty
15— = Sand 58| 2-2-0-1 | 107 O
. - Salwaled Gray and
| = gl 3013 | 20 | Reddish-Gray Sity CLAY
- 1= Salurated Gray Silty CLAY
= HOR-HOR-§ & e
I - S"‘O HOH“HOH 2(} »
20— = 2" 010 inch :
— siot,Schedule WOR-WOK | 5 _
- = sopve | ST (20
s = Screen '
- = Sz} et | 20 -
- b - £nd of Boring at 24,0 feet,
30 | I
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Welf Name/l.ocation:

ECKENFELDER INC. SUbSUITace | W-22R
| 'g Q Page 1 of 2
Project: AFT Project Mo Start Date: 09/22/97 '
Client: DOYNQ Nobel, Port Ewen, NY gigz.02 Finish Date; 08/22/97
_ DRILLING DATA SAMPLING METHODS
Inspector: ELR.Limbrick Sampler Tube Core
Contractor: Maxim Technologies, Inc., C.0NMove Type; Spiit Spoon/NX Core \Barreliva ©ONX
Equipment: Acker Soil Max Diameter: 2 inch NA - 3inch
Method: 8 I/4" HAS/5 7/8 Roiler Bit/NX Core Other: 140 1b/30 inch NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material black stee! NA Method: Grade:
Diameter {ID): 4 inch 10 21i/8 Duration: THC: 1516
Coupling: NPT Gals. Purged: TPC:
| sofl Shig Test: North: 685413.44
UCTIOo ' ;
WELL CONSTRUCTION ok SAMPLE DATA lem/see) Neast: 59464596
= Samp) Blows/ | Rec ool MU |Beophysicat Log: [ ves B no
pixd No. | &in | {ft) {ppm)
= . . Comments:
= ¥ éag_ocklﬁg ~ 1 Hydraul VISUAL
& Run | “cond. | REC: | pop A
> Mo, | i | () CLASSIFICATION REMARKS
B < -~ 51 2_}_2_.3 L5 » W
41 1 - Brown SILT/ SILT and CLAY,
. Cement/ 52 | -7-1-3] 12’ _\gaee ools,
‘ £ Bentonile rown SILT and CLAY, mottied.
1 b Brout i
5 ¢ 5-3 | 6-0~0-101 (7" -
. 7 L
-1 E 1 S5~-4 1 7-8-8-8 1 0.0 -
_ [ - Brown Sitty CEAY
. S-5 1 4-2-3-27 IR -
10 ] =
4 { $-6 | 2334 | Q.0 -
§ 21 anna . . @127 change to gray Sty
871 32-33 (11" CLAY. Saturated Saturated @ 127 feel.
'_15— 4 47 Steer - | g-p | YOOHOR |y =
i | casig S i
S » §-8{ 22 10 -
| “weh-woh ’
— N S-01 "y 13 -
20— . n
= ] S-it| -2 LY -
= 5 S-12| et |14 -
25 § §-13 | HOH-HOH § 5 ¢ -
=l " Gray cmf SAND and gray Sity
“ I CLAY, some mf Gravel grading to
. ) 5-14 ;g:ié 24 emf SAND, S
] ' @ 28.5 brown Silty CLAY and ¢
» - GRAVEL, some silty clay.
S5-15] ¢-1-8-8 | 200 -
30 §
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Subsurface

Well Name/Location:, -

+* H W -
Project: RFT Project No.o - | Stert Date: 09/22/97
Client: DYNQO Nobel FPort Ewen, NY Q192,02 Finish Date: 09/22/97
il : .
WELL CONSTRUCTION i'::k - SAMPLE DAT\,_A
: (CONTINUATION)
= Samp.] Blows/ | Rec. HNU '
ﬁ,_{ No. | Bin | {f)]U5E% {ppm)
= Hydraul,
[ Run Rec, VESUAL
o Cond. AGD
\ » -3 . * Gray et GRAVEL (wealhered
4 S8 g 108 - rock), some cinf Sand, some sitly
b clay.
-1 1A ) - . 1
4D E) S-17 | ge-to0ra | 11 " BEDROCECAAY SHALE. -
. - B -
354 [ { 1s-8] wor {of —
A NA L
404 =
4 55% L
45-] _
i 743 -
50— -
. de e NX Core hole’ 332 =
55— o -~
60 -
65— -
70 | i




e ' ' . ; MW-—-21R
.- BOFIHQ LOQ Page tof 3
D Project: RFT Project No.. Start Date: 08/04/97 T
; .
it Client: OYNQ Nobel, Fort Ewen, NY _ HG2.02 Finish Date: 08/06/57
‘ DRILLING DATA SAMPLING METHODS _
Inspector: E.R.Limbrick ' . Sampler Tube Core
1 Contractor: Maxim Technoiogies, Inc., C.Onovo Type: Split Spoon/NX Core BarreliNA . o
Equipment: Acker Scil Max ' Diameter: 2inch NA 3 inch
Method: & i/4" HAS/5 7/8 Rolier Bit/NX Core Other: 140 1b/30 inch NA NA
' WELL CONSTRUCTION ‘ WELE SURVEY DATA
o Riser Sereen . DEVELOPMENT CATUM:
L IMaterial black steel NA Method: Grade: - '
‘ Diameter (ID): 4 inch 10 21/8 Duration: THC: 162,80
. Coupling: NPT Gals, Pyrged: TPL:
: d Slug Test: North: 885498617
i. 0 :
WELL CONSTRUCTION ook SAMPLE DATA (em/sec) East: 50435210
= Samp. Blows/ | Rec. usos] P [Geophysical Log: D yes no
3 No. | &in | (ft) {ppm) ' '
= Cpop Comments:
L = 7 é Locking Hydrau Vi -
a P Run “ 1 Res, . SUAL
P & Cond. RGD REMARKS
]' e ‘B No. | omisee | () CLASSIFICATION
b OVERBURDEN/AACUSTRINE -
4 \/ S5+ {1193} 17 - QEPOSITS
{ 1 ¢ ¢ w1 Brown SILT, fittle  Sand
1 g Gt/ 52 gy |18 —~Slightly moist Brown SILT & CLAY
o i Grout i
L » g o] 40 e N
[ 5 ] 4 -3 e |18 |
: - 4" Steet L
P i Casing R . i
i -~ ¥ - Mois! Brown SILY & CLAY, some
N L. 5§ 4-5- {5 | gray motiling, trace Gravel
10— F e 69 ’ B 6.8’ becoming more moist,
o " Moist Brown SILT & CLAY, soms
L - 1 5-6| 4-4-8-8 | {4 L gray motding
‘ - » - - Moist Brown to Reddish-brown
o -G ' CLAY G SHT : .
{ ‘ B 3 S‘? ﬁ«-" 1.5 B !
B _ . L
C 15 (] 5-8|3-5-56 | 17 -
v = 1 - Moist Brown to Reddish—brown =
L i ) 50| 6-6-0-5 | 2. | CLAY & SILT, feu lens of { SAND
Do ] : , | ems saturated ‘
SV B S0 -3 | 13 - Wet, Bray CLAY & SILT to Sty Saturated & 183 fect
120 ] : ‘ : . CLAY with brown motting ’ )
S ‘ . Bray Sty Clay
S -4 1 St =34 112 -
Y } \ 1
- b S-12| 4455 | 0.0 -
- " \ - =
7 Hom-won-1- .,
i 25"‘ . 3"13 3-4 i.2 I
e - y Sl 34445 [ 207} -
i i . _ :
{ WOHA- |
. 36 I : S“!S -2 08 - =
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Well Name/Location:

ECKENFELDER INC Subsurface | O R
* Boring Log Page 2 of 3
Project: AFI Project No.: Start Nate: 09/04/97 o
Client: OYNG Nobel, Port Ewen, NY 0192.02 Finish Date: 09/08/97
6il
WELL CONSTRUCTION ric’k SAMPLE DATA
(CONTINUATION)
P Samp. Blows/ | Bec. |, HNU
3 No.| o | (1t "SC5) copm
5 Hydrad VISUAL '
o Run | “eond. | BE% | pop
> No. | Gone. | (] CLASSIFICATION REMARKS
1 ¥ o] 2322 | 09 :
N N
WOR-WOR- N
7 A y S"‘ﬁ' WOH~2 E.G »
o~ \ e
: - WOH-2- | 4 oo
354 S8} Moy |14 -
woH-2- | o o
, y s-i8| "5 {20 -
: w G20 2432 { LB -
40 ] - Bray Silty Clay, trace (-] f Sand
b HOR-I- . ‘
. S-2 3-4 20 B
. $-22] 3~4-3-4 | 2.0’ o
- - Gray Sity Clay
A5 { §-a3| ORI 5 -
S b s-24) W |2 - Bray Sity Clay, ittle (-} f Sand
] “] o i 48.75]
s S 5-25| +4-8-6 | 2.0 - SAND & GRAVEL :
50+ ¢ — .
£ SAND, and Silty CLAY, little
4 M 1 5-28| 4-5-7-6 | 0.8 - Bravel
R b b 3 AVl i red
Shatel, some ¢ Sand, some Sify
4000 ) 21| 4477 | 13" - Clay_
-1 7-8~ . '
55+ 5-28] [ Toa | 16 - +] Gravel
7 ( 4 1 - f Gr hi
8—!8 . "
4/ A s8] S8 1ag - olusathersd Shgel iflec
7 b ] ) - gllcCravel.
C- S-30] Srae | 14 -
] ” 50.8; -
60— b " BEDROCK— BRAY SHALE No core coflected from
i ) 100% i : 60.0" to 86.0° -
i | Nocore colfected from 60.0° o
¥ 6.0
85+ [l —
N < ! - Gray Shate, few small fractures
| | with no staining, dipping at &
3% steep angle, from 67.3 {o 685"
. e NX Core hole { B-i 50 o
70 i
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Welt Name/l.ocation:

ECKENFELDER INC. | SDSUITACE | iR
_OHF}Q OQ Page 3 of 3
Project; RFIT ' Project No.w Start Date: 09/04/07
Client: OYNO Nobel, Port Ewen, NY 0192.02 Finish Date: 09/08/97
: it | '
WELL CONSTRUCTION [~  SAMPLE DATA |
(C_ON TINUATION)
= Samp., Blows/ | Rec. HiNY
3 No.| Bin. | (1] U555 (ppa
= Hydsau! VISUAL
g Run { "eond. | BeC: | pap
S No- | S90S | it CLASSIFICATION REMARKS
70 , :
R-1 50
-1 Gray Shale, few small fractures,
E some with caicite and brown
3% staining, dipping at steep angle
) R-2 5.0 Steep angle Calcite vel from
- . 73.4" to T3.6" Smaller Calcite
75 veins from at 755 and 72.8'
N Large fracture, steep angle, some
- calcite mineralization
Horizontal fracture, n-fied with
7] B=3 54 scme cfay -
.. " Fractures from 77.3' to 78.5 no
staining
80— B7% Smad veins of Caicite from 79.0°
_ o Bly
1 R-4 5.0 Badly fractured zone, fittie
. 7 mineralization
85— Stightly angled fractues at 85.2'
. L and 85.5' no stainiag
N End of Bering al 86.0 feet.
S0 46%
95—
100
105
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KENFELDER INC Subsurface | Well Name/lLocation:
' . ; MW-—-20R
EC Boring Log 2 Page 1 of 3
Project: RFT ' Project Na.: Start Date: 09/09/97
Client: OYNO Nobel, Port Ewen, NY 0182.02 Finish Date: 09/12/67
DRILLING DATA SAMPLING METHODS
Inspector: E.R Limbrick _ Sampler Tube Core
Contractorn Maxim Technologies, Inc., C.0inove Type: S5.5./NX Core Barpel N4 NX
Equipment: Acker Soil Max Diameter: 2 inch NA 3 inch
Methad: 6 /4" HAS/5 7/8 Roller Bit/NX Core Qther: 140 1b/30 inch NA NA
WELL CONSTRUCTION WELL SURVEY DATA
Material black steel NA Mathod: Grade:
Diameter {ID): .4 inch ID 21/8 Duration: THE: 16100
Coupling: NPT Gals. Purged: TPC:
soit Slug Test: North: 685362.55
WELL CONSTRUCTION " SAMPLE DATA (cm/sec East: 504182.64
= Samp| Blows/ §Rec. i .o | HNU FGeophysical Log: Llves XKno
& No.| &k {ft) {ppa) .
= . . Comments:
= ¥ é Locking et
b= ap Run ~ | Rec. VISUAL
& Cond, RGD EMARKS
S No. | oot | ] CLASSIFICATION R
N
4 d §-t 151000 | L7’ -
4 L X
o ) Lement/ 5-2 ‘,’g_",; 15 3
g Senlonite L SHghtly moist Brown SILT to
5 - g3l = oy | Brown SILT & CLAY, few thin lens
) 213 : -of € Sand, some red stahing
. 4" Steet —-~oist Brown Clayey SILT, soite
] ) Casing 5-4 12~ o0 . 1ed motiling
12-18 ’ 8 78" very moist dark Gray ¢
= ) - SAND
B 55 i-1- 50 | Mottled Brown SILT & CLAY, Jens
N 8- . of { Gray SAND, some dark
10 - staining
l Reddish
N » ol aen . i eddish-Drown with Gray mottiing,
56} &8 16 SILT & CLAY , seans of f Gray
e P - Sand
- y b 5-7{ 888} L7 -
15~ { S-8f 33441 14 -
7 | @ 15.4 change to Gray Sity CLAY
4 p §~8 | &-6-5-8 | |8' L .
] I T emB3sauated
] i\ S| 23 | iF C Met, 6ray Silty CLAY with brown Saturated B 183 feet.
20| & | motling
» HOR-HOH- ,
-1 S"‘!E ] 2_2 0.6 -
- b S-t2| 2222 18| s
i | R
25— { s3] ¥OEE e —
. 5 +  Gray Sity Elay
= y S-14{ 2-2-3-2 | 200 -
i b i
' 1 HOR-HOH-| | 5
30 y S5 12 -
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g,

" to THZ, some calcite

E FELDER INC - Subsurface | Wel Name/Location:
KEN . : MW—20R
EC Boring Log Page 2 of 3
Project: AFT Project No.: Start Date: 09/09/97
Client: OYNO Nobel, Port Ewen, NY 0192.02 | Finish Date: 09/12/97
50k )
WELL CONSTRUGCTION Py SAMPLE DATA
: {CONTINUATION)
- Samp.| Blows/ |Rec. HNU
g No. | 6in | (t){YSCS] (opm)
= Hydratt, ‘ .
& Rin | “cond. | BES | rap VISUAL REMAR
I o, | s, | (] CLASSIFICATION KS
41 - s-ip | "R A0 g -
P
4 » > ST 2-3-1-4 | 200 s
] 3 5_ A - 518, NUR"’E"OR" 19 L
) B | HOR-HOR Gray Sitty CLAY and
T - Orange-brown SILT
4 b e_rq] WoH-2- | 50 i
p 597 Moy 120
1 b - Gray Siity CLAY
4 A N [S-20| t-2-2-3 | 2.0 -
o -4
40 —
HOR-WOH- f
N 8—2{ WoH-2 2.0 -
= ’ e - Gray with Orange and Dlive
| v 5291 1224 | 200 streaking and mottling, Siity CLAY
] _ RAV ,
45 : 5-23 gﬁis 14 — ¢ GRAVEL and Sray with clive
K A . -mottliing Silty CLAY, litle omt
. b s24f B |y A\ ,
d 1 2B-28 | - Orange-brown § SAND and CLAY
i | ‘; SSHT
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