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EXECUTIVE SUMMARY

~ This Feasibility Study/Corrective Measures Study (FS/CMS) has beén prepared for the Department of the
Navy, Engineering Field Activity Northeast Naval Facilities Engineering Command by Tetra Tech NUS,
Inc. (TINUS), unéer Contract Order (CTO) 0189. This report summarizes the results of the FS/CMS for
Site 7 — Fuel Depot at the Naval Weapons Industrial Reserve Plant (NWIRP) located in Calverton, New
York. The purpose of the FS/CMS is to develop and evaluate potential corrective measures (or remedial)
alternatives. Environmental data collected for the site were evaluated to determine thé human health and
environmental risks resulting from on-site contamination. This information was presented in the Phase |
Resource Conservation and Recovery Act (RCRA) Facility investigation (RFI) (HNUS, 1995a), Phase |
RFI Addenduh (HNUS, 1995b), Post Closure Report (CF Braun, 1998), and Phase 2 RF! (TtNUS, 2000).

This FS/CMS develops corrective measures alternatives that address the risks identified in these reports.

The facility is both a state Superfund site and a RCRA site. It has been decided that this report will
encompass both state Superfund (FS) and RCRA (CMS) requirements, and the titie, FS/CMS, reflects
this decision. For ease of reading and clarity, this FS/CMS will be referred to as a CMS for the remainder
of the document. TheA format of this document follows RCRA guidance; however, it also addresses

elements contained in Superfund FS guidance.

SITE DESCRIPTION

Site 7 is approximately 2 acres in size, measuring 150 feet in width and 400 feet in length. The principal
features of the Fuel Depot are a large concrete parking area covering the southern half of the depot, and
a gravel and soil covered area where a series of underground storage tanks were located. The Fuel
Depot area was used for the storage and distribution of fuel products, such as JP-4 and JP-5 jet fuel, at
the facility. Fuels were stored in underground tanks (USTs). The material was then transferred to trucks
. for use in the flight preparation areas of NWIRP Calverton. These activities have resuited in groundwater
contamination by fuels. The contamination may be occurred by tank and pipe leakage, overfilling, and
spills.

To date, remedial activities consisted of the installation of free produét manitoring wells, passive free
product recovery, and removal of USTs. From 1989 to 1996, approximately 174 gallons of free product
were collected and disposed off site. A separate free product layer has not been observed at the site
since 1995. As of May 1998, all the USTs have been removed. During tank removal, excavated soils

that exhibited evidence of petroleum contamination were disposed off site.

099908/P ES-1 CTO 0189



SITE RISKS

The human health risk assessment was conducted for the Phase | RF! report. The risk assessment did
not identify unacceptable risks from exposure to contamination under a non-residential use scenario.
- Residential exposure to soil and groundwater was also evaluated. Carcinogenic risks ‘were within the

EPA target risk range. Noncarcinogenic risks were only identified for a child resident.

Although the risk assessment identified limited risks to human health at the site, the concentrations of
several soil and groundwater contaminants exceeded state guidance or regulatory requirements. Soil
contaminants detected at concentrations higher that state guidance inclqde ethylbenzene, xylenes, ahd
several polynuclear aromatic hydrocarbons (PAHs). The soail contamination was detected at the
groundwater interface and is associated with the former free product layer. Groundwater contaminants
detected at concentrations higher than state dri_nking water standards and groundwater quality standards
include BTEX (benzene, toluene, ethylbenzene, and xylenes), freon, 2-methylnaphthaiene, and

naphthalene.

REMEDIAL ALTERNATIVES

A range of corrective measures alternatives was developed to address the media of concern
(groundwater). Separate alternatives for soil were not developed or evaluated because the groundwater

corrective measures will also address the soil contamination.

Alternative 1 is the no action alternative included to serve as a baseline against which other alternatives
could be compared. There are no costs associated with this alternative.

Alternative 2 includes natural attenuation of groundwater and implementation of institutional controls (i.e.,
monitoring of natural attenuation and site development restrictions). Groundwater monitoring would be

performed to measure changes in site contamination. Modeling would be conducted to estimate

" contaminant migration and the effectiveness natural attenuation. Site development restrictions would be

implemented into the facility transfer documents. A reevaluation of the site would be performed every 5
years to determine whether any changes to the controls or remedy would be required. The estimated net

present worth for Alternative 2 is $1.23 million.

Alternative 3 consists of groundwater extraction, treatment to meet state groundwater standards, and
reinjection into the aquifer. Alternative 3 was developed as a remediation alternative to prevent
contaminated groundwater from migrating off site and remediation on-site groundwater. Site soils would
be addressed through natural degradation processes including biodegradation and fiushing to

groundwater. Residuals generated during groundwater treatment would be treated or disposed at a

099908/P ES-2 ' CTO 0189



permitted off-site facility. Groundwater monitoring would be conducted to evaluate the effectiveness of
the remedy. Restrictions on the use of groundwater would be imposed until clean-up standards have
been attained. If after 4 years of operation, groundwater cleanup is not complete or contaminant removal
has become inefficient, the remedy may become institutional controls énd natural attenuation (Alternative
2). A reevaluation of the site would be performed every 5 yeérs to determine whether any changes to thei

remedy would be required. The estimated net present worth for Alternative 3 is $4.9 million.

Alternative 4 was developed as an insitu treatment alternative. This alternative consists of installing an
air sparging/bioventing system and groundwater monitoring. In the air sparging system, air would be
injected to volatilize groundwater contaminants and supply oxygen to enhance biodegradation in the soil
and groundwater. The air sparging system would be combined with a soil vapor extraction system to
remove the volatilized contaminants and biodegradation products from the vadose zone. Extracted air
would be treated as necessary to meet air emission limits. Any residuals generated during air treatment
would be treated or disposed at a permitted off-site facility. Groundwater monitoring would be conducted
to evaluate the effectiveness of the remedy. Restrictions on the use of groundwater would be imposed
until clean-up standards have been attained. [f after 4 years of operation, groundwater cleanup is not
complete or contaminant removal has become inefficient, the remedy may become institutional controls
and natural attenuation (Alternative 2). A reevaluation of the site would be performed every 5 years to
determine whether any changes to the remedy would be required. The estimated net present worth for

Alternative 4 is $1.57 million.

Alternative 5 was developed as an active insitu bioremediation alternative. This alternative consists of
adding Oxygen Releasing Compounds (ORC) to the Qroundwater and groundwater monitoring. The ORC
provides oxygen to the indigenous microorganisms, thereby enhancing their ability to degrade
contaminants. The addition of ORC has been demonstrated to remedial fuel contaminated groundwater;
however, biodegradation of freon, which is located in a portion of the site, is not expected. The freon
contamination would be addressed through natural attenuation and monitoring. The ORC would be
added periodically over a 4-year period. This remedy is not expected to generate any treatment residuals
that would require off-site treatment or disposal. Groundwater monitoring would be cdnducted to evaluate
the effectiveness of the remedy. Restrictions on the use of groundwater would be imposed until clean-up
standards have been attained. If after 4 years of operation, groundwater cleanup is not complete or
contaminant removal has become inefficient, the remedy may become institutional controls and natural
attenuation (Alternative 2). A reevaluation of the site would be performed every 5 years {o determine
whether any changes to the remedy would be required. The estimated net present worth for Alternative 5
is $4.5 million. "

099908/P , - ES-3 CTO 0189



RECOMMENDED CORRECTIVE MEASURE

The recommended alternative for Site 7 is Alternative 4 — Air Sparging/Bioventing. This alternative is
expected to attain the corrective measures objectives at the lowest cost in a reasonable time frame. In
the event that groundwater cleanup is not complete or contaminant removal has become efficient within 4
years of operation, the remediation would switch to Alternative 2 — Institutional Controls and Natural

Attenuation.

099908/P ES-4 CTO 0189



1.0 INTRODUCTION

1.1 SCOPE AND OBJECTIVES

The Engineering Field Activity Northeast Naval Facilities Engineering Command has issued Contract
Task Order (CTO) 0189 to Tetra Tech NUS, Inc. (TtNUS), under the Comprehensive Long-Term
Environmental Action Navy (CLEAN) Contract N62472-90-D-1298 to perform a Feasibility Study (FS) and
Resource Conservation and Recovery Act (RCRA) Corrective Measure Study (CMS) for Site 7 - Fuel
Depot at the Naval Weapons Industrial Reserve Plant (NWIRP), located in Calverton, New York.

This work is part of the Navy's Installation Restoration (IR) Program, which is designed to identify
contamination of Navy and Marine Corps lands/facilities resulting from past operations and to institute
corrective measures, as needed. There are typically four distinct stages. Stage 1 is the Preliminary
Assessment (formerly known as the Initial Assessment Study [IAS]). Stage 2 is a RCRA Facility
Assessment -Sampling Visit (RFA) (also referred to as a Site Investigation), which augments the
information collected in the Preliminary Assessment. Stage 3 is the RCRA Facility
Investigation/Corrective  Measures Study (RFI/CMS) (also referred to as a Remedial
Investigation/Feasibility Study [RI/FS]), which characterizes the contamination at a facility and develops
options for remediation of the site. Stage 4 is the Remedial Action, which results in the control or cleanup

of contamination at sites. This report has been prep'ared under Stage 3 (CMS).

This work was conducted in1accordance with the requirements of the New York State RCRA Hazardous
Waste Permit for the facility (NYSDEC 1-4730-00013/00001-0), dated March 25, 1992. New York State
Department of Environmental Conservation (NYSDEC) is the lead oversight agency. This work was also
conducted in accordance with the requirements of the United States Environmental Protection Agency
(EPA) previous facility permit (EPA ID Number NYD003995198), dated May 11, 1992. The EPA supports
NYSDEC in its oversight activities. The requirements of both permits appear to be the same, although
the terminology and format vary. The facility is also a state Superfund site. The FS/CMS was conducted
in accordance with the requifements of the NYSDEC Division of Solid & Hazardous Materials Part 373
Permit that was issued to the Navy on April 18, 2000, under the NYSDEC implementing regulations
(6 NYCRR Part 621). This permit supercedes and replaces the original Part 373 Permit to Operate a
Hazardous Waste Storage Facility that was issued to then Grumman Aerospace Corporation on
March 25, 1992. The new permit, issued only to the Department of the Navy, deals exclusively with those
Solid Waste Management Units that remain on the former. NWIRP Calverton property and any corrective
actions that may be required to adequately address each site. Although the Part 373 Permit is the
enforceable document governing the Navy's remedial actions, the NYSDEC St;ate Superfund group,

located in the Albany office, retains primary responsibility for regulatory'oversight of the Navy's actions.
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As such, the Navy has agreed to a request by the NYSDEC State Superfund group to utilize terminology
associated with the NYSDEC State Superfund program that is closely related to the Federal
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) program. The
CERCLA terminology paraliels the RCRA terminolbgy. The implementation phases of each program
have been determined to meet the substantive requirements of both programs and will also satisfy the

corrective action requirements included in Module Il of the Part 373 Permit.
The objectives of the CMS are as follows.

o Identify Applicable or Relevant and Appropriate Requirements (ARARs) and To Be Considered (TBC)

criteria.
o Identify risk-based action ievels which are protective of human health and the environment.

o Develop Corrective Action Objectives, which identify chemicals of concern, réceptor, pathway, and
preliminary remediation goals. The preliminary remediation goals are based on chemical-specific
" ARARS, TBCs, and risk-based action levels.

¢ Identify and Screen Corrective Measures Technologies.
+ Develop Corrective Measures Alternatives.

e Conduct a detailed analysis and comparative analysis of Corrective Measures Alternatives.

1.2 ORGANIZATION OF CORRECTIVE MEASURES STUDY

This CMS consists of five sections. Section 1.0 is the introduction section. Section 2.0 provides a
description of current site conditions. Section 3.0 identifies ARARs, TBCs, and Corrective Action
Objectives. The identification and screening of Corrective Measure Technologies and develbpment of
Corrective Measure Alternatives are conducted in Section 4.0. Section 5.0 presents the evaluation of

Corrective Measures Alternatives.
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1.3 ACTIVITY BACKGROUND INFORMATION

1.31 Facility Location

Site 7 - Fuel Depot is jocated within the confines of the NWIRP in Calverton, Suffolk County, New Yo_rk,
(see Figures 1-1 and 1-2). The facility is located within the municipality of Riverhead. -Calverton is

located on Long Island approximately 80 miles east of New York City.

The NWIRP consists of four separate parcels of land totaling approximately 358 acres. Eight Navy IR
sites are included within these parcels as follows. The location of the parcels and sites are presented in

Figure 1-2.

Parcel A (32 acres)
Site 2 - Fire Training Area

Parcel B1 (40 acres)
Site 6A - Fue! Calibration Area
Site 10B - Engine Test House

Parcel B2 (131) acres

Southern Area

Parcel C (10 acres)
Site 7 - Fuel Depot
Site 10A - Jet Fuel Systems Laboratory

Parcel D (145 acres)
Site 1 - Northeast Pond Disposal Area
Site 9 - ECM Area

1.3.2 Facility History

The NWIRP Calverton has been owned by the United States Navy since the early 1950's. At that time,
the property was purchased from a number of private owners. The facility was expanded in 1958 through
additional purchases of privately-owned land. Northrop Grumman Corporation (previously Grumman
Corporation) has operated the facility since its construction {Navy, 1986).

099908/P | 1-3 CTO 0189
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The NWIRP Calverton was constructed in the early 1950's for use in the development, assembly, testing,
refitting, and retrofitting of Naval combat aircraft. Northrop Grumman was the sole operator of the facility,
which was known as a Government-Owned-Contractor-Operated (GOCO) installation. Construction was
completed in 1954. The facility supported aircraft design and production at the Northrop Grumman
Bethpage, New York NWIRP.

The majority of industrial activities at the facility were confined to the developed area in tHe center and
éouth center of the facility, between the two runways. Industrial activities at the facility were related to the
manufacturing and assembly of aircraft and aircraft components. Hazardous waste generation at the
facility was related to metal finishing processes, such as metal cleaning and electroplating. The painting

of aircraft and components resulted in additional waste generation (Navy, 1986; HNUS, 1992),

Northrop Grumman operations at the facility ended in February 1996. In September 1998, the majority of
the land within the developed section of the facility was transferred to the Town of Riverhead for
redevelopment. Because of the need for additional environmental investigation and the potential need for
remediation, the Navy retained four parcels of land within the developed section. The four parcels and

associated Navy IR Sites are presented on Figure 1-2.

in September 1999, 2,935 acres of undeveloped iand outside of the fenced areas was transferred to
" NYSDEC who will continue to manage the property for resource conservation and recreational uses. An
additional 140 acres of the northwest buffer zone was transferred to the Department of Veterans Affairs
and will be used for expansion of the Caiverton National Cemetery.

1.4 PHYSICAL CHARACTERISTICS OF STUDY AREA

1.4.1 Climate and Meteoroiogy

The NWIRP Calverton is located in an area classified as a humid-continental climate. lts proximity to the

Atlantic Ocean and Long Island Sound add maritime influences to this classification (NOAA, 1982).

The average yearly temperature at the NOAA Riverhead Research Station, located 4.5 miles northeast of
the site, is 52.2 F, with a mean maximum average monthly temperature of 73.3 F in July and a minimum
average monthly mean temperature of 30.9 F in January. Annual precipitation at the Riverhead station
averages 45.32 inches. The highest month average precipitation is 4.46 inches, occurring in December,
and the lowest 2.90 inches, occurring in July. The average yearly evapotranspiration rate is 29 inches,
resulting in a net annual precipitation rate of 16.32 inches. A 2-year, 24-hour rainfall can be expected to
bring 3.4 inches of precipitation (NOAA, 1982; U.S. Department of Commerce, 1961).
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1.4.2 Topography

The NWIRP Calverton is located in an area underlain by permeable glacial material and characterized by
limited surface water drainage features. Normal precipitation at the facility is expected to infiltrate rapidly
into the soil. The majority of the facility is located within the Peconic River drainage basin. Extensive -
wetland areas and glacially formed lakes and ponds are located southwest and south of the facility.
NWIRP Calverton occupies a relatively flat, intermorainal area. The topographic relief at NWIRP is

54 feet; elevations range from 30 to 84 feet above mean sea level.

1.4.3 Surface Water Hydroloay

The majority of the facility is located within the Peconic River drainage basin. Extensive wetland areas .
and glacially formed lakes and ponds are located southwest and south of the facility. The eastward-
flowing Peconic River is located approximatelyv 2000 feet south of the facility at its closest point. Based
on topography, groundwater is expected to flow southward and discharge to the ponds and wetland
areas, and ultimately be received by the Peconic River via overland flow. The Peconic River flows into
Peconic Lake. The Peconic is tidally influenced below the dam on the Peconic Lake, located 3.2 stream

miles from the site, and discharges to Peconic Bay which is 8.5 stream miles from the facility.

Major surface water features near the Calverton facility include McKay Lake, the Nortﬁeast Pond, and the
North Pond. McKay Lake is a groundwater recharge basin located north of River Road, midway along the
southern site border. The Northeast Pond is located at the northeast corner of the site (Northeast Pond
Disposal Area), and North Pond is located near the southwest corner of the facility. Several small
drainage basins exist near the Fuel Calibration Area. All of these ponds and drainage basins are land
locked, with the exception of McKay Lake, which has an intermittent discharge to Swan Pond, located
1,500 feet to the south. Swan Pond, approximately 55 acres in size, discharges to the Peconic River 1.6
stream miles south of the McKay Lake via a string of cranberry bogs (USGS, 1967; Navy, 1986).

The Northeast Pond area actually consists of two ponds, a 2.3-acre pond directly east of the disposal
area and an approximately 1-acre pond located less than 500 feet to the southeast of the disposal area
(Shannon's Pond). Both of these ponds lie in land-locked depressions and may be of glacial origin.
Observations made during RFI soil boring drilling activities in the pond disposal area indicated that the
main ponds elevation is similar to the local groundwater elevation. As stated earlier, no outfalls exist from
the ponds; they are expected to receive Iimitedioverland surface water flow from surrounding land in the
northeast corner of the site (USGS, 1967).

The small drainage basins located near the fuel calibration area are land-locked and receive limited

surface water runoff from immediately adjacent areas. Surface water runoff from the fuel calibration area
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is collected by drainage ditches paralleling the southern and eastern edges of the paved area. The
ditches enter a southward-flowing cuivert at the southeast corner of the calibration area; the culvert ends
approximately 250 feet west of the engine test house, south of the road. A drainage ditch flows
"southward 500 feet from the outfall and enters a depression containing two small ponds. These ponds
are located approximately 1,500 feet south of the fuel calibration area. Runoff from the fire training area
flows to the southeast; the nearest potential receiving water is Swan Pond, located 2,000 feet to the
southeast. Runoff from the fue! depot flows eastward via a very shallow slope into woodlands. No direct
drainage pathway to a surface water body exists. Surface water runoff for the area at the end on the
Runway 32-14 is expected to flow approximately 500 feet south to the Peconic River. The elevation of

the end of the runway is approximately 20 feet above the river in this area.

144 Geology and Soils

Geologic Setting

NWIRP Caiverton lies within the Atlantic Coastal Plain Physiographic Province. Generally, this region can
be characterized as an area of relatively undissected, low-lying plains. The Atlantic Coastal Plain is
underlain by a thick sequence of unconsolidated deposits. The surface topography has been created or

modified by Pleistocene glaciation (Isbister, 1966).

Ground surface elevations on Long island range from sea level to approximately 400 feet above mean
sea level. The two most prominent topographic features in the Long Island area are the Ronkonkoma
terminal moraine and the Harbor Hill end moraine. These east-west trending highlands mark the
southern terminus or maximum extent of two glacial advances. The older Harbor Hill moraine lies along
the northern shore‘ of Long Isiand, the younger Ronkonkoma moraine basically bisects the island.
NWIRP Calverton occupies a relatively flat, intermorainal area between these two features. The
topographic relief at NWIRP is 54 feet; elevations range from 30 to 84 feet above mean sea level
{McCiymonds and Franke, 1972).

NWIRP Calverton is underiain by approximately 1,300 feet of unconsolidated sediments. The
unconsolidated sediments consist of four distinct geologic units. These units, in descending order, are
the Upper Glacial Formation, the Magothy Formation, the Raritan Clay Member of the Raritan Formation,
and the Lioyd Sand Member of the Raritan Formation (McClymonds and Franke, 1972).

The glacial sediments beneath the NWIRP have a maximum thickness of approximately 250 feet and
consist of both glacial till and outwash deposits. Till is deposited directly by the ice, while outwash
. deposits are laid down by meltwater-supplied glaciofluvial systems. The till in Suffolk County ranges from

0 to 150 feet in thickness and generally consists of poorly sorted to unstratified sediments. The outwash
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deposits consist chiefly of well-sorted and stratified sand and gravel. One important characteristic of
outwash deposits is their high degree of heterogeneity. Lithologies may vary widely over relatively short

vertical and horizontal distances.

The Cretaceous age Magothy Formation underlies the Upper Glacial Formation and is approximately 520

feet thick. The Magothy Formation chiefly consists of stratified, fine to coarse sand and gravel.

The Cretaceous age Raritan Clay Member of the Raritan Formation underiies the Magothy Formation and

is approximately 170 feet thick. The Raritan Clay consists of clay and silty clay.

The Lloyd Sand Member of the Raritan Formation underlies the Raritan Clay and is approximately 400

feet thick. The Lioyd Sand consists chiefly of fine to coarse sand and gravel.

The unconsolidated sediments beneath the site unconformably overlie crystalline bedrock. The
crystalline bedrock consist of schist, gneiss, and granite. The regional dip is to the south and southeast.
All of the geologic units dip in these directions, although to varying degrees (McClymonds and Frank,
1972).

Site-Specific Geology

Based on the RFI soil boring program, the sites are predominantly underlain by fine to coarse sediments
of probable glaciofluvial origin. Three distinct lithofacies were encountered. The upper lithofacies consist
predominantly of silty, fine-grained sand with varying amounts of peat and clay. Fill material, where
present, is always associated with the upper lithofacies. The upper lithofacies represent a mixture of soil,
fill, and glacial deposits. The middle lithofacies consist of predominantly fine-grained sand with varying
amounts of medium- to course-grained sand, and pebbles. The middle lithofacies probably represent
undisturbed glacial deposits. The lower lithofacies consist of micaceous, silty clay and may represent the

Magothy Formation.

Soils

The soils underlying the NWIRP were discussed in detail in the |AS (Navy, 1986). Each site studied as
part of this investigation occurs in an area that, by the nature of the site activity, involved the disturbance
of the soil. It is unlikely that the native soil exists as mapped beneath any of the sites. This is due to fill
activity (Northeast Pond Disposal Area), soil removal activity (Fire Training Area), or the cut-and-fill or

grading activity associated with construction at the other sites.
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1.4.5 Hydrogeology

The unconsolidated sediments that underlie the NWIRP are generally coarse-grained with high porosities
and permeabilities. These factors create aquifers with high yields and high transmissivities.

The Upper Glacial Formation, the Magothy Formation,  and the Lloyd Sand are the major regional
aquifers. The Upper Glacial and the Magothy aquifers are of principal importance in Suffolk County
because of .their proximity to the land surface. The Lloyd Sand is not widely expl_oited because of its
depth (McCiymonds and Franke, 1972). '

The Upper Glacial aquifer is widely used as a source of potable w_aier in Suffolk County. The water table
beneath the NWIRP lies within this aquifer. Porosities in excess of 30 percent have been calculated for
the Upper Glacial aquifer in adjoining Nassau County, Long Island. The estimated value of hydraulic
conductivity is 270 feet per day (ft/day).

The Magothy aquifer is widely used as a source of potable water in Suffolk County. The most productive
units are the coarser sands and gravels. The permeability of the Magothy is high; hydraulic conductivities

have been caiculated in excess of 70 ft/day.

The Upper Glacial- and the Magothy aquifers are believed to be hydraulically interconnected and to
function as a single unconfined aquifer. On-site well logs, previous hydrogeological investigations, and
geologic mapping indicate that although clay lenses are present in both aquifers that may create locally
confining and/or perched conditions, these lenses are not widespread and do not function as regional
aquitards (McClymonds and Franke, 1972; Fetter, 1976).

The Raritan Clay has a very low permeability (approximately 3 x 10° ft/day) and hydrologically acts as a
regional confining layer. This confining nature of this unit is believed to minimize potential contamination
to the underlying Lloyd Sand aquifer (McCiymonds and Franke, 1972).

The Lloyd Sand is a potential aquifer that has not been extensively developed due to its depth and the
abundant water available in the overlying aquifers. Estimated hydraulic conductivities for the Lioyd Sand

range from 20 to 70 ft/day.

The depth to groundwater beneath the areas of concern, as determined by the soil boring and monitoring
well installation programs, ranges from approximately 5 feet in the Fuel Calibration Area (Site 6A) to
approximately 43 feet in the Northeast Disposal Pond Area (Site 1). Groundwater at the Fuel Depot Area
(Site 7) is approximately 15 to 17 feet below ground surface.
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The NWIRP Calverton saddles a regional groundwater divide, with groundwater beneath the northern haif
flowing to the northeast and groundwater beneath the southern half of the NWIRP flowing to the
southeast. Based on water-level measurement obtained during the RFI, the groundwater flow direction at
both the Fire Training Area and the Fuel Calibration Area is to the‘southeast. The groundwater flow
direction at the Fuel Depot Area is to the east. The groundwater flow direction at the Northeast Pond

Disposal Area is to the northeast.

The facility production wells undoubtedly affect the flow pattern of the local groundwater, but to an
unknown extent. These wells are between 140 and 155 feet deep. The individual well draw down and
the radius of the resultant cones of depression formed by the pumping of these wells are not known
(Fetter, 1976; Seaburn, 1970).

The Peconic River basin is the likely discharge. point for the southern portion of the NWIRP's groundwater
in the shallow aquifer zones. Long Island Sound is the likely discharge point of the northern half of the

NWIRP's groundwater in the shallow aguifer zones.

1.4.6 Water Supply

Groundwater serves as the source of drinking water for the population residing within a 4-mile radius of
the site. Private wells, wells on two government-owned facilities (Town of Riverhead and Brookhaven
National Lab), and three municipal water systems (Riverhead Water District, SHorewood Water Company,
and Suffolk Water Company) supply the drinking water needs of the study area.

1.4.7 Surrounding Land Use

The land surrounding the Calverton facility in all directions is primarily agricultural or wooded, with
scattered residences and commercial establishments. Wildwood State Park and Long Island Sound are
located 2.3 miles and 2.75 miles north, respectively. The town of Riverhead is located 4.25 miles to the
east. A golf course, Swan Pond, and a large area of swamp, wetiand, and cranberry bogs are located
immediately south of the facility. The Long Island Railroad passes within 1,000 feet of the southeast
corner of the facility. Brookhaven National Labofatory is located 2 miles southwest of the facility. A

residential development surrounding Lake Panamoka is located 1 mile west of the facility (USGS, 1967). -

14.8 Ecology

According to the U.S. Department of the Interior, Fish and Wildlife Service, no federally listed endangered
or threaténed species reside within a 4-mile radius of the study area. Transient individuals of endangered

species, such as the Bald Eagle (Haliaeetus Ieucdcephalus), may occur within the study area.
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Information provided by NYSDEC and the New York Natural Heritage program indicated that several New
York State endangered and threatened animal species exist within the study area. The most notable,
tiger salamander (Ambystoma tigrinum), may occur on site in the ponds adjacent to the Fuel Calibration

Area, and possibly the Northeast Pond Disposal Area. Other species include the northern cricket frog '

(Acris_crepitans) and the least tern (Sterna Antillarum). While numerous additional endangered and
threatened plant species occur within the Calverton facility boundary, none are believed to be present at
Site 7.

According to the information supplied by NYSDEC, the wetland areas .surrounding the Peconic River,
including Swan Pond, are the location of significant habitat for many endangered and threatened animals

and plants.
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2.0 DESCRIPTION OF CURRENT CONDITIONS

This section presents a summary of the current conditions for Site 7 - Fuel Depot. The discussion is
extracted from a more complete presentation in the Phase 1 RFI (HNUS, 1995a), Phase 1 RFI
Addendum (HNUS, 1995b), Post Closure Report (CF Braun, 1998), and the Phase 2 RFI (TtNUS, 2000).

For each site, the following situations are presented.

* Site description, including site history, remedial activities/interim actions, geology'and hydrogeoiogy.
» Nature and extent of contamination summary.

* Qualitative contaminant fate and transport.

21 SITE DESCRIPTION

The Fuel Depot Area is located approximately 3,000 feet north of the south gate, near the geographic
center of the NWIRP Calverton (Figure 1-2). It is located at the eastern side of the road leading from the
south gate and is approximately 2 acres in area, measuring 150 feet in width and 400 feet in length
(Figure 2-1). The principal features of the Fuel Depot are a large concrete trucking-parking area covering
the southern half of the depot, and a gravel/soil area where a series of underground storage tanks were
located. The last of the underground storage tanks were removed in 1998. A pump house is located at

the western edge of the fuel depot.

A garage and paved parking area for trucks and equipment used by the Northrop Grumman
transportation department were located north of the Fuel Depot. Areas to the east and south are wooded.
A paved roadway leading from the south gate is adjacent to the depot to the west; a storage building and
the fuel system laboratory building are located west of the road. The Fuel Depot is generally level, with a
very slight slope to the east.

The Fuel Depot area was used for the storage and distribution of fuel products, such as JP-4 and JP-5 jet
fuel, at the facility. Fuels were stored in underground storage tanks. The material was then transferred to
trucks for use in the flight preparation areas of the NWIRP Calverton. These activities have reéulted in
groundwater contamination by fuels, which may have occurred by tank and pipe leakage, overfilling, and
spills.

To date, remedial activities at the Fuel Depot consisted of installation of free product monitoring wells,
passive free product recovery, and removal of underground storage tanks. Thirty-four monitoring wells
were installed by Northrop Grumman in May 1989. These wells were used to identify the extent of free

product and were aiso used to accumulate free product pricr to recovery. - From 1989 to Délcember 1996,
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174 gallons of free product were collected and disposed off site. A separate free product layer has not
been observed at the Fuel Depot since 1995. As of May 1998, all the underground storage tanks have
been removed from the Fuel Depot. During tank removal, excavatgd soils that exhibited evidence of

petroleum contamination were disposed off site.

Geology

Based upon on-site soil borings and wells, the site is underlain by three distinct lithofacies, an upper (A)
lithofacies, a middle (B) lithofacies, and a lower (C) lithofacies. The upper lithofacies (A) consists
predominantly of orange brown, broewn and light brown, silty, fine-grained sand with varying amounts of
peat and pebbles. The upper lithofacies ranges from one to five feet thick and was encountered in all soil
borings except FD-SB-04 and in all monitoring wells. The upper lithofacies (A) represents a mixture of
soil and glacial deposits. The middle lithofacies (B) consists of light brown and tan fine-grained sand with
varying amounts of medium-grained sand, bebbles, and clay. The middie lithofacies ranged form 45 to
69 feet thick and was encountered in all soil borings and monitoring wells. One of the monitoring wells,
FD-MW-04-1, penetrated an additional nine feet of micaceous silt. The middle lithofacies (B) probably
represents undisturbed glacial deposits. The lower lithofacies (C) consists of brownish-gray, micaceous,
silty clay and was encountered in all of the intermediate wells. The lower lithofacies (C) may represent

the Magothy Formation.

Hydrogeology

Groundwater in the glacial deposits occurs under unconfined conditions. The depth to groundwater, as
determined by the on-site monitoring weli program, ranges from 17.39 to 19.49 feet below grade. The
elevation of the water tables ranges from 32.55 feet above mean sea level in FD-MW-03-], the weétem-
most well, to 32.20 feet above mean sea level in FD-MW-01-l, the northernmost well. The direction of
groundwater flow is to the east. The hydraulic conductivity calculated for glacial deposits from slug tests
ranges from 0.039 feet per minute (56 ft/day) to 0.122 feet per minute (176 ft/day) for sediments
shallower than 24 feet and from 0.029 feet per minute (42 ft/day) to 0.036 feet per minute (52 ft/day) for
sediments deeper than 41 feet below ground surface. '

2.4.2 Nature and Extent of Contamination

The nature and extent of contamination, as presented in the RFI, is summarized as follows.

* Except at the water table in the location of the former underground storage tanks, volatile organic
compounds (VOCs) were not detected in the Fuel Depot area soils. Based on the absence of VOCs

being detected, the source area soils are most likely depleted of VOC contamination. Alternatively,
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because of the presence of underground storage tanks at this site, contaminants could have been
introduced directly into the groundwater. A RCRA hazardous waste characteristic evaluation (40
CFR 261) of site soils did not find that the soils would be classifiable as a characteristic hazardous

waste.

e Polynuclear aromatic hydrocarbons (PAHs) and phthalates were detected at several locations
throughout the site. However, only oné PAH (benzo(a)pyrene at 0.11 milligrams per kilogram
[mg/kg]) at one surface location exceeded New York State soil actions levels. Higher concentrations
of PAHs were found at depth near the water table and the location of a former floating free product

layer (maximum concentration of 27 mg/kg).
e Lead was not found at concentrations that would be considered greater than background.

e Groundwater testing found VOCs including chloroform (1 microgram per liter [pg/L]), 1.1,1-
trichloroethane (2 pg/L), benzene (17 pg/L), toluene (710 pg/L), ethylbenzene (480 ug/L), and xylenes
2,400 pg/L) at concentrations above Federal Maximum Contaminant Levels (MCLs) and/or NYSDEC
groundwater quality standards (see Figure 2-2). Semivolatile organics including naphthalene (150
ug/L), and methylnaphthaiene (78 pg/L) were also found at levels exceeding Federal MCLs and/or
NYSDEC groundwater quality standards. _Lead was found in one well at 25 ug/L, which is greater
than the lead action level of 15 pg/L.

« In addition, a separate area of freon contaminated groundwater is present near the southwest corner

of the Fuel Depot. The maximum freon concentration was 100 pg/t.

e Floating free product was identified at the site in 1989. The location of the free product corresponded
to the location of the most contaminated groundwater. Northrop Grunman recovered floating product
for several years, and the Navy folliowed up with recovery tests and determined that there was no
recoverable product remaining. A separate floating free product layer has not been identified at the
site since 1995. Any “sheen” that may remain on the water table is expected to be addressed during

remediation of the site.

e The extent of groundwater contamination is adequately characterized.
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243 Contaminant Fate and Transport

This section qualitatively discusses the detected chemicals and transport potential, contaminant
persistence, and observed chemical contaminant trends. Additional detail is provided in the RFi Report
(HNUS, 1995a). ’

Detected Chemicals and Transport Potential

Analytical results for the media sampled at Site 7 indicate detectable amounts of VOCs and/or
semivolatile organic compounds (SVOCs) present in the soil and groundwater. Lead was a targeted
analytical parameter in the soil and groundwater investigation, concentrations which are considered
greater than background were not detected in the soil. The physical transport data for the detected

contaminants are presented in RFI Report.

For soil contaminants, surface dispersion transport modes, such as erosion and dust migration, typically
do not provide the greatest contribution to the overall transport of chemicals in the environment. All of the
detected contamination is noted at subsurface locations and cover material (concrete, asphalt, and
gravel) coupled with flat topography which dominates most of the site will prevent erosion. In addition, all
of the detected contaminants are PAHs and phthalate esters, which are characteristically immobile except

when present at high concentrations.

The detected organic groundwater contaminants were not detected in soil samples coliected above the
water table. The solubility characteristics of the detected chemicals allow them to be mobile in the
environment and they may have originated at source locations not identified in this investigation or from

source locations which have since been depleted of these contaminants.

Contaminant Persistence

For the classes of detected chemicals, environmental persistence varies considerably. Transformation of
a chemical to degradation by-product(s) can be the result of numerous processes including
biotransformation and uptake, photolysis, acid- or‘base-caialyzed reaction, or hydrolysis. The product
chemical(s) may or may not be significantly 'toxicologically different or be different from a physical
transport perspective. If the transformational process is known or suspected, product chemicals can be
predicted and the extent of transformation can be determined from chemical reaction rate data. Other

transformational processes may be identified empirically from analytical data.
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Observed Chemical Contaminant Trends

Soil contaminants above the water table are phthalate esters and PAHSs, which are marginally soluble and
have among the lowest groundwater transport potential due to solubility partitioning considerations. The
detected groundwater contaminants all exhibit relatively high water solubilities which will add to their

groundwater mobility.
Future trends with respect to groundwater contamination are limited to an increased extent of the

observed groundwater contamination due to groundwater transport. The potential for detected soil

contaminants above the water table leaching from soil is considered to be minimal.
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3.0 CORRECTIVE ACTION OBJECTIVES

The following section describes the development of the proposed corrective action objectives (CAOs) for
the NWIRP Calverton Site 7, Fuel Depot Area. These CAOs and media clean-up standards are based on
promulgated Federal and State of New York requirements, risk-derived standards, data and information
gathered during the previous investigations, interim remedial actions (IRAs), supplemental RFI/R}, and

additional applicable guidance documents.

3.1 INTRODUCTION

CAOs are developed for each site as media-specific and contaminant-specific objectives that will result in
the protection of human health and the environment. The development of CAOs for a site are based on
human health and environmental criteria, RFI/RI gathered information, EPA guidance, and applicable
Federal and state regulations. Typically, CAOs are developed based on promulgated standards [e.g.,
Ambient Water Quality Criteria (AWQC)], background concentrations determined from a site-specific
investigation, and human health and ecological risk-based concentrations developed in accordance with
the EPA risk assessment guidance. The Phase 1 and 2 RFis presents a compliete description 6f the
nature and extent of contamination, contaminant fate and transport, baseline human health risk
assessment and ecological risk assessment. In addition, conclusions are presented. The purpose of this
section is to identify ARARs and develop CAOs for remediation of contaminated groundwater at Site 7.
The CAOs are based on contaminant, risk assessment, and compliance with risk-based (generally
guidance) and ARAR-based action levels.

3.2 ARARS AND MEDIA OF CONCERN
3.2.1 ARAR Criteria
3.2.1.1 Introduction

The ARARs, which include the requirements, criteria, or limitations promulgated under the Federal and
state law that address a contaminant, action, or location at a site, are presented in this section.

The definition of ARARSs is as follows:

» Any standard, requirement, criterion, or limitation under federal environmental law.

¢ Any promulgated standard, requirement, criterion, or iimitation under a state environmental or facility-
citing law that is more stringent than the associated Federal standard, requirement, criterion, or
limitation.
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One of the primary concerns during the development of corrective action alternatives for hazardous waste
sites under RCRA is the degree of human health and environmental protection afforded by a given

remedy. Consideration should be given to corrective measures that attain or exceed ARARs.

Definitions of the two types of ARARSs, as well as TBC criteria, are given below:

e Applicable Reguirements means those clean-up standards, .standards of control, and other
substantive environmental protection requirements, criteria, or limitations promulgated under Federal
or state law that directly and fully address a hazardous substance, pollutant, contaminant, remedial

action, location, or other circumstance at a site.

e Relevant and Appropriate Requirements means those clean-up standards, standards of control, and

other substantive environmental protection requirements, criteria, or limitations promuigated under
Federal or state law that, while not "applicable," address problems or situations sufficiently similar
(relevant) to those encountered at the site that their use is well suited (appropriate) to the particular

site.

e TBC Criteria are non-promulgated, non-enforceable guidelines or criteria that may be useful for
developing corrective measures alternatives and for determining action levels that are protective of

"human health or the environment.

These requirements are included in ordef to provide the decision makers with a complete evaluation of

potential ARARs in developing, identifying, and selecting a corrective measure alternative.

3.2.1.2 ARAR and TBC Categories

ARARSs fall into three categories, based on the manner in which they are‘applied:
e Chemical Specific: Health/risk-based numerical values or methodologies that establish concentration
or discharge limits for particular contaminants. Examples of chemical-specific ARARs include MCLs

- and Clean Water Act (CWA) AWQC. Chemical-specific ARARs govern the extent of site clean-up.

s Location Specific: Restrictions based on the concentration of hazardous substances or the conduct of

activities in specific locations. These may restrict or preclude certain remedial actions or may apply
only to certain portions of site. Examples of location-specific ARARs inelude RCRA location
requirements and floodplain management requirements. Location-épecific ARARs pertain to special
site features. '
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o Action Specific: Technology- or activity-based controls or restrictions on activities related to
management of hazardous waste. Action-specific ARARSs pertain to implementing a given remedy.

Table 3-1 presents a summary of potential Federal and state ARARs and TBCs for corrective measures
undertaken for Site 7 at NWIRP Calverton.

3.21.3 Chemical-Specific ARARs and TBCs

This section presents a summary of Federal and state chemical-specific ARAR criteria of potential
concern in the case of Site 7. The ARAR criteria provide medium-specific guidance on "acceptable” or

"permissible” concentrations of contaminants.

The Safe Drinking Water Act (SDWA) promulgéted National Primary Drinking Water Standard MCLs (40
CFR Part 141). MCLs are enforceable standards for contaminants in public drinking water supply systems.

They consider not only health factors but also the economic and technical feasibility of removing a
contaminant from a water supply system. Secondary MCLs (40 CFR Part 143) are not enforceable but are
intended as guidelines for contaminants that may adversely affect the aesthetic quality of drinking water, such
as taste, odor, color, énd appearance, and may deter public acceptance of drinking water provided by public

water systems.

The SDWA also-established Maximum Contaminant Level Goals (MCLGs) for several organic and inorganic
compounds in drinking water. MCLGs indicate the level of contaminants in drinking water at which no known
or anticipated health effects wouid occur, allowing for an adequate margin of safety. MCLGs are non-
enforceable public health goals.

Table 3-2 provides Federal SDWA requirements that may be applicable to remedial actions involving
groundwater. Drinking water standards will also be considered as discharge criteria for alternatives which

include groundwater treatment.

The CWA sets EPA AWQC that are non-enforceable guidelines developed for poliutants in surface waters
pursuant to Section 304(a)(1) of the CWA. Although AWQC are not legally enforceable, they should be

considered as potential ARARs. AWQC are available for the protection of human health from exposure to

contaminants in surface water as well as from ingestion of aquatic biota and for the protection of
freshwater and saltwater aquatic life. AWQC may be considered for actions that involve groundwater

treatment and/or discharge to nearby surface waters.
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TABLE 3-1

SUMMARY OF ARARs AND TBC CRITERIA
SITE 7 - NWIRP, CALVERTON, NEW YORK

October 1998

Quotient of 1.0 for noncarcinogenic effects and a Target
Risk of 1.0E-6 for carcinogenic effects.

PAGE 1 OF 5
Requirement | Citation | Status | synopsis | Comment
Chemical-Specific ABARs and TBCs
Safe Drinking Water Act (SDWA) 42 USC 300f et seq. MCLs are MCLs, SMCLs, and MCLGs established under this act | Relevant and appropriate or TBC for determining
MCLs 40 CFR Parts 141 to relevant and are health-based limits for certain chemical substances in | PRGs. Groundwater was identified as a concern
Secondary MCLs (SMCLs) 143 appropriate; drinking water. under the RI.
MCL Goals (MCLGs) SMCLs and
MCLGs are TBC

CWA 33 USC 1251 et seq. T8C Water-quality criteria are non-enforceable guidance and | During remedial aclivities, groundwater or
Ambient Water Quality Criteria Section 304(a)(1) are used in conjunction with the designed use for a | treatment by-products may be collected.
(AWQC) stream segment to establish water quality standards | AWQCs are TBC if this water is discharged to

under CWA 303. surface waters.
EPA Health Advisories EPA 822-B-96-002 TBC EPA Office of Drinking Waler guidelines for chemicals | TBC for determining PRGs.

that may be intermittently encountered in public water

supply systems.
EPA Generic Soil Screening Levels | EPA 540-R-96-018 TBC Federal guidance that provides screening levels for | TBC for determining PRGs.
{SSLs) Appendix A protection of human heaith and groundwater from soil

contaminants.
Reference Doses (R{Ds) from NA TBC EPA Office of Research and Development guidelines | TBC for determining PRGs.
Integrated Risk Information System used in the public health assessment .
Carcinogenic Siope Factors _NA TBC EPA Environmental Criteria and Assessment Office; EPA | TBC for determining PRGs.

: Carcinogen Assessment Group guidelines used in the

public health assessment :

RBCs EPA Region [lf, 8C RBCs are screening levels calculated for a Target Hazard | TBC for determining PRGs.

Clean Air Act (CAA)

42 USC 7401 et seq.

Relevant and

Federal legisiation that addresses air pollution control.

Pertinent sections of this Act are discussed as

- Appropriate follows.
National Ambient Air Quality 40 CFR Part 50 Relevant and Non-source specific limitations for ambient air quality. Any air emission would require appropriate
Standards (NAAQS) Appropriate : controls to meet NAAQS.
New Source Performance 40 CFR Part 60 Relevant and Emission standards established for new sources of air | Relevant and appropriate to if the pollutants
Standards (NSPS) Appropriate emissions. -emitted and the technology employed (e.q., air

stripping) during the clean-up action are
sufticiently similar to the pollutant and source
category regulated by an NSPS and are well
suited to the circumstances at the site.

National Emission Standards for
Hazardous Air Pollutants
(NESHAPs)

40 CFR Part 61

Not Applicable

Emission standards for source types (i.e., industrial
categories) that emit hazardous air poliutants.

Not likely to be applicable or relevant and |
appropriate because NESHAPs were developed
for specific sources.

The Resource Conservation and
Recovery Act (RCRA) Subtitle C -
Hazardous Waste Identification and
Listing Regulations

40 CFR Part 261

Applicable

These rules are used to identify a material as a
hazardous waste, and thus determine appficability or
relevance of RCRA Subtite C hazardous waste
management requirements.

Alternative  implementation  may  involve
excavating soils, which may exceed toxicily
characteristics leaching procedure (TCLP)
criteria. It so,. management of these
contaminated soils should be conducted in
compliance with RCRA requirements.
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TABLE 3-1

SUMMARY OF ARARs AND TBC CRITERIA

SITE 7 - NWIRP, CALVERTON, NEW YORK

PAGE2OF5
Requirement Citation Status Synopsis Comment
New York Ambient Air Quality 6 NYCRR Parts 256 Applicable Regulations ‘for the control and prevention of air | Pariculate and non-methane hydrocarbon
Standards and 257 poliutants. The NWIRP site area is classified as Level Il, | standards will be applicable to the site.
New York Public Water Supply 10 NYCRR Part 5 Applicable Drinking water quality standards for New York Drinking water standards impact selection of |
Regutations groundwater remediation goals, as well as
. treatment goals for reinjection of treated efftuent
to the aquifer.
New York Water Classifications and | 6 NYCRR Parts 609 Applicable Regulations for the control and prevention of water | Standards applicable for actions involving the
Quality Standards and 700 to 705 pollutants.  NWIRP site is in Suffolk County with | selection of groundwater plume remediation
groundwater classified as GA requiring reinjected | goals as well as treatment goals for reinjection
groundwater to have a maximum concentration of 1,000 | of treated effluent to the aquifer.
mg/l TDS and 10 mg/! total nitrogen.
New York Technical and TOGS 1.1.1 T8C Provides a compilation of ambient water quality guidance TBC for actions involving groundwalter - plume
Operational Guidance Series, values and groundwater effluent limitations for use when | remediation. 4
Division of Water there are no regulatory standards and limitations. . )
New York Technical and TAGM 4046 BC Provides a basis and procedure to determine soil clean- | TBC if alternative implementation inyolves
Administrative Guidance up levels. excavating soils. . -
Memorandum on Determination of '
Soil Cleanup Objectives and
Cleanup Levels )
New York Spili. Technology and STARS Memo # 1 TBC Provides criteria to determine whether petroleum | TBC for NWIRP Site 7, which has petroleum

Remediation Series, Petroleum-
Contaminated Soil Guidance

contaminated soils require remediation and whether the
soils meet beneficial use conditions.

contaminated soils.

Location Specific ARARs and TBCs

Federal Protection of Wetlands

Executive Order

Not Applicable

Requires the action of federal agencies to minimize the

There are no wetlands located at or adjacent to

likely to jeopardize the future existence or critical habitat
of any endangered or threatened species.

Executive Order (EQ) 11990 destruction, loss, or degradation of wetlands and | Site 7.
preserve and enhance the natural and beneficial values
. of wetland.
The Endangered Species Act of 16 USC 1531 Potentially Requires federal agencies to ensurg that any action | No endangered or threatened species are known
1978 50 CFR Part 17 Applicable authorized, funded, or carried out by the agency is not | to permanently reside in the vicinity of NWIRP.

However, migrating species may occasionally
move through the area.

Provides for consideration of the impacts on wellands

There are no wetlands located at or adjacent o

Regulations

6 NYCRR Parts 662 to
664

considered the area within 100 feet of the wetlands,

The Fish and Wildiite Coordination- | 16 USC 661. Not Applicable

Act and protected habitats. Site 7.

Federal Floodplains Management EOC 11988 Not Applicable Provides for consideration of floodplains during corrective | Site 7 is not within a 100-year floodplain.

Executive Order actons.
kThe Archaeological and Historic 16 USC 469 Potentiaily Prior to site activities as well as during excavation, | No historic artifacts are expected to be

Preservation Act 36 CFR 65 Applicabie actions must be taken to identify, recover, and preserve | uncovered in the Vvicinity of Site 7, however,

artifacts. antifacts may be discovered during site work.
New York Freshwater Wetlands Act | ECL Article 24 and Potentially Activities within or adjacent {o state regulated wetlands [ No wetlands are present at Site 7.
and New York Freshwater Wetlands | Title 23 of Article 71 Applicable requires a permit or letter of approval. Adjacent area is
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TABLE 3-1

SUMMARY OF ARARs AND TBC CRITERIA
SITE 7 - NWIRP, CALVERTON, NEW YORK
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Requirement Citation Status Synopsis Comment
New York Endangered and 6 NYCRR Part 182 Potentially A permit or license is required to take, import, transport, | A State endangered species has been
Threatened Species of Fish and Applicable possess, or sell any endangered or threatensd species. confirmed at NWIRP, although not at Site 7.
Wildlife; Species of Special
Concern
Regulation for Administration and 6 NYCRR Part 666 Not Applicable Cerain kinds of activities and developments within the | The Peconic River and some of its tributaries
Management of the Wild Scenic and - defined river corridor are restricted or require a permit. are classified as a Scenic River. Site 7 activities
Recreational Rivers System in New . are not expected to affect the Peconic River.
York State Excepting Adirondack -
Park '
Fish and Wildlite Impact Analysis Division of Fish and T8C Provides guidance for the evaluation of fish and wildlife | Considered during the evaluation of corrective
for Inactive Hazardous Waste Site Wildlite, NYSDEC concerns associated with the remediation of inactive | measure alternatives.
Guidance July 18, 1991 hazardous waste sites.
Action-Specific ARARs and TBCs
RCRA Subtitle C 42 USC 6921 et seq. Potentially Establishes design and operating criteria for hazardous | Potentially applicable if soil is determined to be
. Applicable waste landtiils. hazardous.
ldentification and Listing of 40 CFR Part 261 Potentially Regulations that govern the procedures for identifying if a | Specific materials at the site may be classifiable
Hazardous Waste “ Applicable material is a hazardous waste. as a listed hazardous waste.
RCRA Standards Applicable to 40 CFR Part 262 Potentially Regulations with which a generator that treats, stores, or | Applicable for removed wastes determined to be
Generators of Hazardous Waste Applicable disposes of hazardous waste on site must comply. hazardous.
Standards Applicable to 40 CFR Part 263 Potentially Regulations for the manifest and record keeping systems | Applicable for removed wastes determined to be
Transporters of Hazardous Waste Applicable and for the immediate action and cleanup of hazardous | hazardous that is transported off site.
waste discharges (spills) during transportation.
Standards and Interim Standards 40 CFR Part 264 and Potentially Regulations that govern the treatment, storage, and | These regulations would be applicable to waste
for Owners and Operators of 265 Applicable disposal of hazardous waste. removed from this site including both on-site and
Hazardous Waste TSD Facilities off-site management; however, the reuse of
. treated soils as backfill would not be subject to
the disposal facility standard.
Land Disposal Restrictions (LDRs) 40 CFR Part 268 Potentially Regulations that govern the treatment and disposal of | Treatment or disposal of contaminated soils/
Applicable certain hazardous waste. wastes and/or treatment residuals may be
’ ' considered hazardous waste subject to iand
disposal restrictions.
Corrective Action Management 40 CFR Parts 260, Potehtially CAMU designated areas qualify for certain exemptions | Site work at NWIRP may involve the use of
Units and Temporary Units (CAMU), | 264,265,268,270, and Applicable from RCRA Subtitte C requirements. Particularly, | CAMUs.
Final Rute 271 remediation wastes can be moved between sites within | - :
the designated area and can be treated and replaced
without triggering LDRs.
RCRA Subtitle D 40 USC 6941 et seq. Potentiatly Establishes design and operating criteria for solid waste | Potentially applicable if soil is determined 1o be
Applicable (non-hazardous) landfifls. nonhazardous.
RCRA Criteria for Classification of 40 CFR Part 257 Potentially Criteria to determine which solid waste disposal facilities | Applicable if soil is stockpiled or disposed on
Solid Waste Disposal Facilities and Applicable pose a probability of adverse health effects and therefore | site.
Practices prohibit open dumps. )
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SUMMARY OF ARARs AND TBC CRITERIA
SITE 7 - NWIRP, CALVERTON, NEW YORK

Requirement

Citation -

Commemt

Department of Transportation (DOT)
Rules for Hazardous Materiais
Transport

49 CFR Parts 107
and 171to 179

_regulations.

Off-site shipments of any contaminated soil that
is classified as a hazardous material from this
site would have to comply with these

National Environmental Policy Act
(NEPA)

42 USC 4321
40 CFR Part 6

Alternatives  could  constitute  significant
activities, thereby making NEPA requirements

_ARARs,

CWA - National Pollution Discharge
Elimination System (NPDES)

40 CFR Part 122

These requirements are applicable for all
alternatives that include a discharge to sutface
water.

Control of Air Emission from
Superfund Air Strippers at
Superfund Sites

OSWER Directive
9355.0-28

Site restoration at Site 7 may include air
stripping and/or vapor extraction of groundwater
and is in a NAAQS ozone non-attainmentarea. |

General Pretreatment Regulations
for Existing and New Sources of
Pollutants

40 CFR Part 403

Effluent from a groundwater treatment system at
Site 7 may be discharged to a local POTW.

Underground injection Control
Program

40 CFR Parts 144 and
147

Effluent from treatment of groundwater H1ay be
reinjected (Class IV well) into the; same
formation from which it was withdrawn. -

Monitored Natural Attenuation at
Superfund, RCRA Corrective
Action, and Underground Storage .
Tank Sites

OSWER Directive
9200.4-17P

TBC if monitored natural attenuation is one of
the selected remedial options.

The Occupational Health and Safety
Act {OSHA)

29 USC Sections 651
through 678

Applicable for site workers during all
investigations and remedial activities Site 7.

New York Air Pollution Control
Regulations

6 NYCRR Parts 200 to
257

Remedial activities (air stripping, excavation,
and vacuum extraction) may adversely impact
air quality,

New York Waste Management
Facilities Rules

6 NYCRR Part 360

Remedial activities may need to consider
standards for solid waste management facilities.

New York Rules for Siting Industrial
Hazardous Waste: Facilities

6 NYCRR Part 361

Remedial alternatives may need to consider
criteria for industrial hazardous waste facilities.

New York Waste Transport Permit.
Regulations

6 NYCRR Part 364

Transport of contaminated soils/wastes and/or
treatment residuals need to comply with these
regulations.

New York General Hazardous
Waste Management System

6 NYCRR Part 370

Residuals from treatment could be considered
as hazardous waste subject to these
requlations.

New York Identification and Listing
of Hazardous Wastes

6 NYCRR Part 371

Specific malerials at the site may be classifiable
as listed hazardous wastes or may test to be’
characteristic hazardous wastes.

6810 QLD

New York Hazardous Waste
Manifest System

"6 NYCRR Part 372

PAGE 4 OF 5

Status Synopsis

Potentially Regulations for the transportation of hazardous materials.

Applicabie Requirements cover packaging. marking, labeling, and
transportation methods.

Potentially Reguires federal agencies to evaluate the environmental

Applicable impacts associated with major actions that they fund,
support, permit, or implement. ]

Potentially Reguilations for discharge, dredge, or fill materials and oil

Applicable or hazardous waste spills into the United States waters.

18C Guidslines for control of air emissions from air strippers
at Superfund groundwater remediation sites.

Potentially Regutations for pretreatment of contaminated water prior

Applicable to discharge to a POTW.

Potentialty Regulations for the control and prevention of poilutants

Applicable injection into groundwater.

TBC Guidelines for use of monitored natural attenuation for
the remediation of contaminated soil and groundwater
sites.

Potentially Regulates worker health and safety during

Applicable implementation of remediai actions.

Potentially Regulations for the control and prevention of air

Applicable pollutants.

Potentially Provides standards for solid waste management facilities,

Applicable including closure requirements.

Potentially Provides evaluation criteria for siting new industrial

Applicable hazardous waste facilities.

Applicable Regulates off-site transport of wastes.

Potentially Regulations that govern the management of hazardous

Appiicabie wasie,

Potentially Regulations that govern the procedures for identifying a

Applicabie material as a hazardous waste.

Potentially - Regulations that govern the procedures for manifesting a

Applicable material that is a hazardous waste.

Transport of contaminated soils/wastes and/or
treatment residuals need to comply with these
requlations.
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TABLE 3-1

SUMMARY OF ARARs AND TBC CRITERIA
SITE 7 - NWIRP, CALVERTON, NEW YORK

“Contained-in" Criteria for

Environmental Med_ia

PAGE5 OF 5
Requirement Citation Status .Synopsis Comment
New York Hazardous Waste 6 NYCRR Part 373 Potentially Regulations that govern the treatment, storage, and Treatment and/or storage activities may take
Management Facilities Applicable disposal of hazardous waste. : place on site. Site remediation activities must
meet both administrative and the substantive
technical permitting requirements.
New York Standards for the 6 NYCRR Part 374-1 Potentially Regulations that govern the management of specific Although unlikely, NWIRP site remedial
Management of Specific Hazardous Applicable hazardous wastes. alternatives may include recovery.
Wastes and Specific Types of
Hazardous Waste Management
Facilities ] :
New York Rules for Inactive 6 NYCRR Part 375 Potentially Requires state review and concurrence of the selected Site 7 work should comply with these
Hazardous Waste Sites Applicable remediation scheme. The hierarchy of remedial regulations.
technologies is as follows: (1) destruction. (2) separation/
treatment, (3) solidification/chemical fixation, and (4)
control and isolation. -
New York Land Disposal 6 NYCRR Part 376 Potentially Regulations that govern the treatment and disposal of Contaminated soils and/or treatment residuals
Restrictions Applicable certain hazardous waste. may be considered hazardous waste subject to
. land disposal restrictions.
New York Rules on Hazardous 6 NYCRR Parts 483 Potentially State hazardous waste program fees refated to remedial - | Waste transporter program fees will be required
Waste Program Fees : Applicable actions. for offsite disposal of wastes or treatment
. residuals,
New York Water Classifications and | 6 NYCRR Parts 609 Potentially Reguiations for the control and prevention of water Standards applicable for actions involving the
Quality Standards and 700 to 706 Applicable pollutants. NWIRP site groundwater is classified as GA. selection of groundwater plume remediation
goals as well as treatment goals for reinjection
- of treated effluent to the aquiter. :
New York State Poliutant Discharge | 6 NYCRR Parts 750to | Potentially Regulations for the control of wastewater and storm Permits (SPDES or NPDES) would be required
Elimination System (SPDES) 758 ‘Applicable water discharges in accordance with the Clean Water Act | for.discharges to surface water.
. : and controls point source discharges.
New York Proposed State Pollutant | Proposed Subpart 750- | TBC Proposed regulation for the control of wastewater and | TBC as a proposed regulation, which may be in
Discharge Elimination System 1 and 750-2 storm water discharges in accordance with the Clean | place prior to implementation of alternative.
(SPDES) Water Act and controls point source discharges to | Treatment goals for discharge ot reinjection of
groundwater as well as surface water. Once adopted | treated effluent..
) current Parts 750 to 758 will be repealed.
New York Technical Manual TAGM 3028 T8C State guidelines used in the public health assessment. . May aid in establishing soil and groundwater

cleanup goals.




G ovLUL G

{o)td)

6810 OLD

TABLE 3-2

OVERALL ARAR AND TBC BASED STANDARDS FOR POTENTIAL GROUNDWATER CONTAMINANTS OF CONCERN (pg/L)
NWIRP, CALVERTON, NEW YORK

PAGE 1 OF 2
Compound MDL/ Federal New York State Standards New York Guidance
IDL Standards MCLs(® GW Quality | GW Effluent TOGS 1.1.1) TOGS 1.1.1® | Contained in
MCLs/MCLGs ‘Standards® | Standards® | Taple 1 ~ Ambient Table 5 — Policy ©
Water Quality Groundwater
Standards and Effluent
__Guidance Values | Limitations |
VOLATILE ORGANICS o - ﬂ L
Benzene 1 5 (MCL) 5 B R 1 1 |
Chioroform 1 100, 80 (THM) 100 (THM) 7 7 7 7 7
1,1-Dichloroethane 2 ‘ 5 5 5 5 55
Ethylbenzene 1 700 (MCL) 5 5 - 5 5 5 .
Toluene 1 1,000 (MCL) 5 5 - 5 5 5
1,1,1-Trichloroethane 2 200 (MCL) 5 5 5 5 5
Trichloroethene 2 5 (MCL) 5 5 5 5 5 5
Trichlorofluoromethane 0.5 5 5 - 5 5 5
' 1,1,2-Trichloro- 2 5 5 . 5
1,2,2-trifluoroethane ]
Xylenes 0.5 10,000 (MCL) 5 5 5 5 5 ortho, 5 meta,
Spara |

SEMIVOLATILE ORGANICS ,

Bis(2- ' 2 6 (MCL) 6 5 5 5 5 50
ethylhexyl)phthalate

Dibenzofuran 2 50 - - N
Diethylphthalate 2 - 50 50 50 4
.2,4-Dimethyiphenol 2 50 1 {tp) - 1 (tp) 2 (tp)

Fluorene 2 - 50 50 . 50 50
2-Methylnaphthalene 1 50 - -
2-Methyiphenol 2 50 1 (tp) - 1 (tp) 2 (tp) -
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OVERALL ARAR AND TBC BASED STANDARDS FOR POTENTIAL GROUNDWATER CONTAMINANTS OF CONCERN (ug/L.)

TABLE 3-2

NWIRP, CALVERTON, NEW YORK

PAGE 2 0OF 2
Compound MDL/ Federal New York State Standards New York Guidance
IDL Standards MCLs® GW Quality | GW Effluent |  TOGS 1.1.1® TOGS 1.1.1® | Contained in
MCLs/MCLGs Standards® | Standards® | Table 1 - Ambient Table § — Policy ¢
Water Quality ~ | Groundwater
Standards and Effluent
o Guidance Values Limitations
4:Methylphenol 1 - 50 1(tp) 1(tp) 2 (tp)
Naphthalene 1 50 10 10 10
Phenanthrene 1 50 50 50 50
INORGANICS y
Lead 2 15 15 25 50 , 25 50
TDS (mg/) e 500 mg/l 1,000 mg/l 1,000 mg/l
= Not available
iDL = Instrument Detection Limit
MCL = Maximum Contaminant Level
MCLG = Maximum Contaminant Level Goal
MDL = Method Detection Limit
THM - = trihalomethane
ip = total phenols
a Reference: New York Public Supply Regulations, 10 NYCRR Part 5. Total Principal Organic Contaminants [POCs]} (| e., includes listed volatile
organics) and Unspecified Organic Contaminants {UOCs] not to exceed 100 pg/l total.
: Reference: New York Water Classifications and Quality Standards, 6 NYCRR Part 703,
o Reference: New York Technical Manual (TAGM 3028), "Contained In" Criteria for Environmental Media. These criteria apply to listed
hazardous wastes removed from their natural environment. These criteria must be met in order to preclude its management as hazardous
waste. These criteria are not cleanup levels. 11/30/92
d Standard/criteria requires contaminant concentration to be not detectable by tests or analytical determinations. Method detection limits as
specified in 40 CFR Part 136, Method 608 are presented. -
e TOGS 1.1.1 Ambient water quality standards and guidance values, NYSDEC, Division of Water, June 1998, amended Apm 2000. Either

standard or guidance value provided.




EPA Health Advisories are nonenforceable guidelines developed by the EPA Office of Drinking Water for

chemicals that may be intermittently encountered in public water supply systems. Health advisories are
available for short-term, longer-term, and lifetime exposures for a 10-kg child and a 70-kg adutt.

Reference Dose (RfD), as defined in the EPA Integrated Risk Information System (IRIS), is an estimate (with

uncertainty spanning perhaps an order of magnitude) of a daily exposure to the human populaﬁon (including
sensitive subgroups) that is likely to be without an appreciable risk of deleterious effects during a lifetime.

RfDs are developed for chronic and/or subchronic human exposure to hazardous chemicals and are based

on the assumption that thresholds exist for certain toxic effects. The RD is usually expressed as an
acceptable dose (mg) per unit body weight (kg) per unit time (day). The RfD is derived by dividing the no-
observed-adverse effect level (NOAEL) or the lowest-observed-adverse effect levei (LOAEL) by an

uncertainty factor (UF) times a modifying factor (MF).

EPA Cancer_Slope Factor, as defined in the IRIS, is an upper bound, approximating a 95 percent

confidence limit, on the increased cancer risk from a lifetime exposure to a chemical. This estimate,
usually expressed in units of proportion (of a population) affected per mg/kg/day, is generally reserved for
use in the low-dose region of the dose-response relationship, that is, for exposures corresponding to risks
less than 1 in 100.

EPA Generic Soil Screening Levels (SSLs) are guidance that provides soil concentrations for protection of

human health and for migration to groundwater. SSlLs are risk-based concentrations derived from
equations combining exposure information assumptions with EPA toxicity data. SSLs for protection of
groundwater use a simple linear equilibrium soil/water partition equation or leach test to estimate

contaminant releases in soil leachate.

The Clean Air Act (CAA) (42 USC 7401) consists of three programs or requirements that may be ARARs:
National Ambient Air Quality Standards (NAAQS) (40 CFR Parts 50 and 53}, National Emission Standards
for Hazardous Air Pollutants (NESHAPs) (40 CFR Part 61), and New Source Performance Standards
(NSPS) (40 CFR Part 60). NESHAPs, which are emission standards for source types (i.e., industrial

categories) that emit hazardous air pollutants, are_not likely to be applicable or relevant and appropriate

for NWIRP because they were developed for a specific source. EPA reduires the attainment and
maintenance of primary and secondary NAAQS to protect public health and public welfare, respectively.
These standards are not source specific but rather are national limitations on ambient air quality. States
are responsible for assuring compliance with the NAAQS. NSPS are established for new sources of air
emissions to ensure that the new stationary sources minimize emissions. These standards are for
categories of stationary sources that cause or contribute to air pollution that may endanger public health or
welfare. Standards are based upon the best-demonstrated available technology (BDAT).
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RCRA Subtit_le C Hazardous Waste ldentification and Listing (40 CFR Part 261) requirements are used to
identify a material that is a hazardous waste and thus determine applicability or relevance of RCRA

Subtitle C hazardous waste rules.

New York Ambient Air Quality Standards (6 NYCRR Parts 256 and 257) provides four general classifications

of social and economic development and resuiting pollution potential upon which standards are based. In

addition air quality standards are established to provide protection from adverse health effects of air
contamination and to protect and conserve natural resources and the environment. Part 256 provides the air
quality classification standards. The NWIRP is probably classified as Leve! |l (predominantly single and two
family residences, small farms, and limited commercial services and industrial development). Part 257
provides air quality standards for regulated contaminants, which includes sulfur dioxide, particulates, carbon
monoxide, photochemical oxidants, non-methane hydrocarbons, nitrogen dioxide, fluorides, beryliium, and

hydrogen sulfide.

New York Public Water Supply Regulations (10 NYCRR Part 5) provide requirements for state public water

supplies. Refer to Table 3-2 for standards applying to NWIRP site compounds.

New York Water Classifications and Quality Standards (6 NYCRR Parts 609 and 700 to 705) regulates
reclassification of water based on use and value, including protection and propagation of fish, shellfish and

wildlife, recreation in and on the water, public water supplies, and agricultural, industrial and other purposes
including navigation. Additionally, regulates the discharge of sewage, industrial Waste or other wastes so as
not to cause impairment of the best usages of the receiving water as specified by the water classifications at
the location of discharge that may be affected by such discharge. Both quantitative standards as well as
narrative water quality standards (turbidity, solids, oil, etc.) are provided. (See Action Specific ARARs for
Groundwater Effluent Standards which would be applicable for alternatives including reinjection to the

aquifer).
Part 701 provides the classification of surface water and groundwater. Groundwater beneath the NWIRP
would be classified as Class GA. Groundwater quality standards (Class GA) for Site 7 are provided in Table

3-2. Also for GA groundwater, pH shall be between 6.5 and 8.5 and TDS shall not exceed 500 mg/l. -

New York Technical and Operational Guidance, Division of Water (TOGS 1.1.1) provides a compilation of

ambient water quality guidance values and groundwater effluent limitations for use where there are no
regulatory ambient water quality standards (in 6 NYCRR 703.5) or effluent limitations (in 6 NYCRR 703.6).
For the convenience of the user, the standards in 703.5 and the limitations in 703.6 are included in this
document. The guidance values are appropriate for actions involving groundwater plume_ remediation and

reinjection of treated groundwater into the aquifer. -
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New York Technical and Administrative Guidance Memorandum on Determination of Soil Clean-up

Objectives and Cleanup Levels (TAGM 4046) provides a basis and procedure to determine soil clean-up
levels. Soil clean-up objectives based on human health based levels that correspond to excess lifetime
cancer risks, human health based levels for systemic toxicants calculated from RfDs, environmental
concentrations which are protective of groundwater/drinking water quality based on promulgated or proposed
New York State Standards, background values for contaminants, or detection limits. Clean-up objectives
should be above the method detection limit (MDL) and preferably above the contract required quantification
limi-t (CRQL). Table 3-3 provides soil clean-up objectives.  For the protection of groundwater quality,
concentrations are based on a total organic content of 1 percent. Soil clean-up objectives are limited to the
following maximum values: total VOCs less than or equal to 10 ppm, total SVOCs less than or equal to 500
ppm, individual SVOCs less than or equal to 50 ppm, and total pesticides less than or equal to 10 ppm. In
addition, soil can not exhibit a discernible odor nuisance.

New York Spill Technology and Remediation Series, Petroleum-Contaminated Soil Guidance (STARS Memo
#1) is intended as a guidance in determining whether petroleum-contaminated soils have been contaminated
to levels which require investigation and remediation. In addition, if the petroleum-contaminated soil
contaminant concentrations meet the criteria provided, the soil can be reused or disposed of as directed in ‘
this guidance (beneficial use). Soils which meet beneficial use conditions are no longer a solid waste as
regulated by 6 NYCRR Part 360. This guidance applies to petroleum-contaminated soils which are not
considered a characteristic hazardous wastes as regulated by 6 NYCRR Part 371 [i.e., Toxicity Characteristic
Leaching Procedure (TCLP) results less than or equal to the TCLP Extraction Guidance Values or
contamihant concentrations in the soil less than TCLP Alternative Guidance Vaiues]. Guidelines for
protection of groundwater (TCLP Extraction Guidance Values and Alternative Guidance Values), protection
of human health (Human Heath Guidance Values), and protection against objectionable nuisance
characteristics are provided. Guidance Values are provided for primary gasoline and fuel oil components of
concern. If the soil does not exhibit petroleum-type odors and does not contain any indiVidual contaminant at
greater than 10,000 parts per billion (ppb), then the soil is considered acceptable for nuisance characteristics.
Guidance is also provided for manégement of excavated (exsitu) and non-excavated (insitu) contaminated
soil. TCLP Alternative Guidance Values and Human Health Guidance Values are presented in Table 3-3. As
per discussions with NYSDEC, the TAGM 4046 guidance values are to be used. However, the STARS
Memo #1 values are provided for informationa!l purposes.

3.21.2 Location-Specific ARARs and TBCs

This section presents a summary of federal and state location-specific ARAR criteria of potential concern
for Site 7. These potential ARARs and TBCs are as follows:
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TABLE 3-3

NWIRP, CALVERTON, NEW YORK

OVERALL ARAR AND TBC BASED STANDARDS FOR POTENTIAL SOIL CONTAMINANTS OF CONCERN (mg/kg)

PAGE 1 OF 2
Compound CRQY/ New York State Guidance New York Guidance Soil
CRDL (TAGM 4046) (STARS Memo 1) Contained
Protection of USEPA TCLP Human In Policy®
Groundwater | Health Based | Alternalive Health
(@)b) @)e) Value!® Guidance'?

VOLATILE ORGANICS
Benzene 0.0t 0.06 - 24 (C) 0.014 24 24
Ethylbenzene 0.01 55 8,000 (S) 0.1 8,000 8,000
4-Methyl-2-pentanone 0.01 1.0 - 4,000
Toluene 0.01 1.5 20,000 (S) 01 - 20,000 20,000
Xylenes ‘ 0.0t 1.2 200,000 (S) 0.1 200,000 200,000
SEMI-VOLATILE ORGANICS '
Anthracene 0.33 700 20,000 (S) 1 20,000 20,000
Benzo(a)anthracene 0.33 3.0 0.224 (C) 0.00004 0.22 0.22
Benzo(a)pyrene 0.33 11 0.061 (C) 0.00004 0.061 0.061
Benzo(b)fluoranthene 0.33 1.1 0.00004 0.22 0.220
Benzo(g,h,i)perylene 0.33 800 0.00004
Benzo(k)fiuoranthene 0.33 1.1 0.00004 0.22 0.22
Carbazole 0.33 -- 32
Chrysene 0.33 04 0.00004
Dibenzo(a,h)anthracene 0.33 165,000 0.0143 (C) 1 0.014 0.014
Di-n-butylphthalate 0.33 8.1 8,000 (S) -- 8,000
Di-n-octylphthalate 0.33 120 2,000 (S) 2,000
Fluoranthene 0.33 1,900 3,000 (S) 1 3,000 3,000
Fluorene 0.33 350 3,000 (S) 1 3,000 3,000
Indeno(1,2,3-cd)pyrene 0.33 3.2 0.00004 —
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CRDL
CRQL

TABLE 3-3

OVERALL ARAR AND TBC BASED STANDARDS FOR POTENTIAL SOIL CONTAMINANTS OF CONCERN (mg/kg)
NWIRP, CALVERTON, NEW YORK

PAGE 2 OF 2
Compound CRQL/ New York State Guidance New York Guidance Soil
CRDL (TAGM 4046) (STARS Memo #1) Contained
Protection of USEPA TCLP Human In Policy'®
Groundwater | Health Based Alternative Health
(@) © @) value' Guidance'®
Phenanthrene 0.33 220 1
Pyrene 0.33 665 2,000 (S) 1 2,000 2,000

= Not available

= Contract Required Detection Limit

= Contract Required Quantitation Limit
= Carcinogens

= Systemic Toxicants
Reference: Technicat and Administrative Guidance Memorandum on Determination of Soil Cleanup Objectives and C|eanup Levels (TAGM 4046), NYSDEC,

January 1994. Total VOC concentration must be less than or equal to 10 ppm; Total SVOC concentration must be less than or equat to 500 ppm; Individual
SVOC concentration can not exceed 50 ppm. in addition although contaminant concentrations may be under the cleanup level; soil must not exhibit a
discernible oder nuisance.

Soil clean-up objectives to protect groundwater quality. Soil clean-up levels are developed for soil organic carbon content of 1 percent and should be
adjusted for actual soil organic carbon content if it is known.

USEPA Health based cleanup objectives, provided for carionogens (C) and Systemic (S) toxicants.

. Reference: New York Petroleum Contaminated Soil Guidance, STARS 1. TCLP Alternative Values are for the protection of groundwater. For protection

against objectionable nuisance, soil can not have a petroleum-type odor and no individual contaminant with concentration greater than 10 ppm. Standards
provided are for fuel-oil contaminated soil. For contaminants with high detection limits in comparison to TCLP Alternative Value, TCLP Extraction Method

must be used o demonstrate groundwater quality protection for these contaminants.
Reference: New York Technical Manual "Contained In“ Criteria for Envtronmental Media (TAGM 3028). Criteria applies to listed hazardous waste removed

from its natural environment. These criteria must be met in order to preciude its management as a hazardous waste. These criteria are not clean-up levels
and only consider protection of public health through direct ingestion.



Federal Protection of Wetlands Executive Order (E.O. 11990) requires federal agencies, in carrying out

their responsibilities, to take action to minimize the destruction, loss, or degradation of wetlands and to
preserve and enhance the natural and beneficial values of wetlands (unless there is no practical
aiternative to that construction), minimize the harm to wetlands (if the only no practical alternative requires
construction in the wetlands), and provide early and adequéte opportunities for public review of plans
involving new construction in wetlands. Corrective measures at Site 7 should not impéct regulated

wetland areas. There are no wetlands located at or adjacent to Site 7.

The Endangered Species Act of 1978 (16 USC 1531) (50 CFR Part 17) provides for consideration of the

impacts on endangered and threatened species and their critical habitats. Corrective measure actions, if

required, would need to be conducted in a manner such that the continued existence of any endangered
or threatened species is not jeopardized or its critical habitat is not adversely affected. Consultation with
the United States Fish and Wildlife Service is also required. There are no endangered or threatened

species known to reside at or near Site 7. However, migrating species may move through the area.

The Fish _and Wildlife Coordination Act (16 USC 661) provides for consideration of the impacts on

wetlands and protected habitats. The act requires that federal agencies, before issuing a permit or
undertaking federal action for the modification of any body of water, consult with the appropriate state
agency exercising jurisdiction over wildlife resources to conserve those resources. Consultation with the

United States Fish and Wildlife Service is also required.

Federal Floodplains Management Executive Order (E.O. 11988) provides for consideration of floodplains

during corrective actions. This Executive Order requires that activities be conducted to avoid, o the extent
possible, the long- and short-term adverse impacts associated with the occupation or modification of
floodplains. Floodplain development should be avoided whenever there are practicable alternatives and
should minimize potential harm to floodplains when there are no practical alternatives. Site 7 is not within a

100-year floodplain.

The Archaeological and Historic Preservation Act (16 USC Section 469) (36 CFR Part 65) establishes
requirements relating to potential loss or destruction of significant scientific, historical, or archaeological data

as a result of any proposed remedy. The Secretary of the Interior must be notified if a federal agency finds
that its activities, in connection with any federal construction project, might cause loss or destruction of such
data. No historic artifacts are expected to be uncovered at Site 7.

New York Freshwater Wetlands Act (ECL Article 24 and Title 23 of Article 71 of the New York Environmental

Conservation Law) regulates activities within wetlands. New York Freshwater Wetlands Requlations (6

NYCRR Parts 662 to 664) provide regulations to preserve, protect and conserve freshwater wetlands and
regulate use and development of the wetlands. Activities within or adjacent to a wetland with an area of at
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least 12.4 acres or, if smaller, unusual local importance as determined by the state, require a permit or letter
of approval. The adjacent area is considered the area within 100 feet of the wetland. Wetiands are classified
according to the benefit of the wetlands, with Class | wetlands being the most beneficial to Class 1V being the
least beneficial. No wetlands are present at or adjacent to Site 7.

New York Endangered and Threatened Species of Fish and Wildlife; Species of Special Congern (6 NYCRR

Part 182) provides a list of regulated species. A state endangered species (Ambystoma tigrinum, tiger
salamander) has been confirmed at the NWIRP, Calverton but not at Site 7. This species is a state-
regulated species but is not federally regulated, (Natural Resources Management Plan, 1989). A permit or

license is required to take, import, transport, possess, or sell any endangered or threatened species.

New York Regulation for Administration and Management of the Wild, Scenic, and Recreational Rivers
System in New York State Excepting the Adirondack Park (6 NYCRR Part 666) is authorized under the New
York Wild, Scenic, and Recreational Rivers System Act (Title 27 of Article 15 of the New York Environmental

Conservation Law) and provides reguiations for the management, protection, enhancement, and control of
land use and development in river areas on all designated wild, scenic, and recreational rivers (except within
the Adirondack Park). The Peconic River and some of its tributaries are classified as a scenic river. Certain
kinds of activities and developments within the defined river corridor are restricted or reguire a permit. Any
new direct discharge of any substance into a scenic river must meet water quality standards, (6 NYCRR

Parts 701 and 702). Site 7 activities are not expected to affect the Peconic River.

Fish and Wildlife Impact Analysis for Inactive Hazardous Waste Sites Guidance (Division of Fish and Wildlife,

NYSDEC, July 18, 1891) provides guidance for the evaluation of fish and wildlife concerns associated with
the remediation of inactive hazardous waste sites. This guidance provides the required elements for a
complete impact analysis including site description, contaminant-specific impact analysié, ecological effects
of remedial alternatives, impiementation of selected alternatives in design, and monitoring program.

3.21.5 Action-Specific ARARs and TBCs

This section presents a summary of federal and state action-specific ARAR criteria of potential concern in
the case of Site 7. These potential ARARs and TBCs are as follows:

RCRA Subtitle C regulates the treatment, storage, and disposal of hazardous waste from its generation
until its ultimate disposal. In general, RCRA Subtitle C requirements for the treatment, storage, or

disposal of hazardous waste will be applicable if:

* The waste is a listed or characteristic waste under RCRA.
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e The waste was treated, stored, or disposed (as defined in 40 CFR 260.10) after the effective date of

the RCRA requirements under consideration.
¢ The activity at the site constitutes current treatment, storage, or disbosal as defined by RCRA.

RCRA Subtitle C requirements may be relevant and appropriate when the waste is sufficiently similar to a
hazardous waste and/or the on-site corrective action constitutes treatment, storage, or disposal and the
particular RCRA requirement is well suited to the circumstances of the contaminant release and- site.
RCRA Subtitle C requirements may also be applicable when the corrective action constitutes generation

of a hazardous waste.

The following requirements included in the RCRA Subtitle C regulations may pertain to the NWIRP

Calverton:

s Hazardous waste identification and listing regulations (40 CFR Part 261).

e Hazardous waste generator requirements (40 CFR Part 262).

e Transportation requirements (40 CFR Part 263).

¢ Standards for owners and operators of hazardous waste treatment, storage, and disposal (TSD)
facilities (40 CFR Part 264).

e Interim status standards for owners and operators of hazardous waste TSD facilities (40 CFR
Part 265).

e Land disposal restrictions (LDRs) (40 CFR Part 268).

Hazardous Waste Identification and Listing Regulations (40 CFR Part 261) define those solid wastes that
are subject to regulation as hazardous waste under 40 CFR Parts 262 to 265 and Parts 124, 270,
and 271.

A generator that treats, stores, or disposes of hazardous waste on site must comply with RCRA Standards
Applicable to Generators of Hazardous Waste (40 CFR Part 262). These standards include manifest,

pre-transport (i.e., packaging, labeling, and placarding), record keeping, and reporting requirements. The
standards are applicable if actions taken at Site 7 constitute generation of a hazardous waste (e.g.,
generation of water treatment residues or excavation of contaminated soils and/or sediments that may be

hazardous).

Standards Applicable to Transporters of Hazardous Waste (40 CFR Part 263) are applicable to off-site

transportation of hazérdous waste. These regulations include requirements for compliance with the

manifest and record keeping systems and requirements for immediate action and cleanup of hazardous
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waste discharges (spills) during transportation. The standards are potentially applicable if corrective

actions involve off-site transportation of hazardous waste from Site 7.

Standards and Interim Status Standards for Owners and Operators of Hazardous Waste Treatment,

Storage. and Disposal Facilities (40 CFR Parts 264 and 265) are applicable to corrective actions that may '

be taken at Site 7 and to off-site faciiities that receive hazardous waste from the site for treatrnent and/or
disposal. Standards for TSD facilities include requirements for preparedness and prevention, corrective
action requirements, closure and post-closure care, use and management of containers, and design and
operating standards for tank systems, surface impoundments, waste piles, landfills, and incinerators.
These standards are potentially applicable if corrective actions involve the on-site treatment or disposal of
hazardous waste at Site 7.

RCRA Land Disposal Restriction {(LDR) Requirements (40 CFR Part 268) restrict certain wastes from

being placed or disposed on the land uniess they meet specific best demonstrated available technology

(BDAT) treatment standards (expressed as concentrations, total or in the TCLP extract, or as specified
technologies). Removal and treatment of a RCRA hazardous waste or movement of the waste outside of
a Corrective Action Management Unit (CAMU), thereby constituting “placement” would trigger the LDR

requirements.

Placement of hazardous waste into underground injection wells constitutes f‘land disposal” under the
LDRs. Furthermore, RCRA Section 3020(a) bans hazardous waste disposal by underground injection into
or abové an underground source of drinking water. RCRA Section 3020(b), however, exempts from the
ban all reinjection of treated contaminated groundwater into such formations undertaken as part of a
RCRA corrective action. The contaminated groundWater must be treated to substantially reduce
hazardous constituents before such injection, and the corrective action must be sufficient to protect
human health and the environment upon completion. LDRs would be potentiéﬂy applicable if corrective

actions at Site 7 include off-site disposal of wastes in a landfill or reinjection of treated groundwater.

RCRA Corrective Action Management Units and Temporary Units, Final Rule (40 CFR Parts 260, 264,
265, 268, 270, and 271) addresses two new units, corrective action management units (CAMUs) and
temporary units (TUs), under RCRA corrective action authorities. These special provisions were
proposed as part of a more comprehensive rulémaking on July 27, 1990. The final regulations became
effective on April 19, 1993 and were amended on November 30, 1998 to include staging piles.

When a site, or portion of a site, receives a CAMU designation, the designated area quaiifies for certain
exemptions from RCRA Subtitle C requirements. LDRs are not triggered when hazardous remediation
waste is placed in a CAMU, when remediation- wastes generated at a facility outside a CAMU are

consolidated into a CAMU, or when remediation wastes are moved between two or more CAMUs. In
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addition, remediation wastes can be excavated from a CAMU, treated in a separate unit, and redeposited
in the CAMU without triggering LDRs. TUs are containers and tanks used on a temporary basis. TUs and
staging piles may be subject to reduced minimum technology standards and closure requirements. This

rule may be applicable or relevant and appropriate for on-site handling and disposal of soil.

RCRA Subtitle D includes guidelines for regional solid waste plans, design and operating criteria for solid

(non-hazardous) waste landfills, and upgrading of open dumps.

RCRA Criteria for Classification of Solid Waste Disposal Facilities and Practices (40 CFR Part 257)
establish criteria for use in determining which solid waste disposal facilities and practices pose a

reasonable probability of adverse effects on health and thereby constitute prohibited open dumps.

Department of Transportation (DOT) Rules for Hazardous Materials Transport (49 CFR Parts 107 and 171

to 179) regulate the transport of hazardous materials, including packaging, shipping equipment, and

placarding. These rules are considered applicable to wastes shipped off site for laboratory analysis,

treatment, or disposal.

‘ National Environmental Policy Act (NEPA) (42 USC 4321 et seq) and implementing regulations (40 CFR

Part 6) require federal agencies to evaluate the environmental impacts associated with major actions that

19

they fund, support, permit, or implement.

The CWA, as amended, governs point-source discharges through the National Poliutant Discharge
Elimination System (NPDES), discharge of dredge or fill material, and oil and hazardous waste spills to
United States waters. NPDES requirements (40 CFR Part 122) will be applicable if the direct discharge of
poliutants into surface waters is part of the corrective action (i.e., discharge of effluent from a groundwater
treatment system). These regulations contain discharge limitations, monitoring requirements, and best

management practices.

Controt of Air Emissions from Superfund Air Strippers at Superfund Groundwater Sites (Office of Solid
Waste and Emergency Response (OSWER) Directive 9355.0-28) is a TBC that guides the control of air
‘emissions from air strippers. For sites located in areas that are not attaining NAAQS for ozone, add-on

emission controls are required for an air stripper with an actual emission rate in excess of 3 pounds per
hour, an actual emission rate in excess of 15 pounds per day, or a potential (i.e., calculated) emission rate
of 10 tons per year of total VOCs. Generally, the guidelines are suitable for VOC air emissions from other
vented extraction techniques (e.g., soil vapor extraction) but not from area sources (e.g., soil excavation).
NWIRP Calverton is in a nonattainment area for ozone. -
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General Pretreatment Regulations for Existing and New Sources of Pollutants (40 CFR Part 403) controls

the indirect discharge of poliutants to publicly owned treatment works (POTWs). The goal of the
pretreatment program is to protect municipal wastewater treatment plants and the environment from
damage that may occur when hazardous, toxic, or other non-domestic wastes are discharged in a sewer
system. The regulations include general and specific prohibitions on discharges to POTWs. The
regulations are potentially applicable if treated or untreated groundwater is discharged to a local POTW.

Underground Injection Control Program (40 CFR Parts 144 and 147) contains provisions for the control

and nravention of oollutant in
P ention of poliuta
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jection into groundwater. Class IV wells are used to inject hazardous waste
into or above a formation that, within 1/4 mile of the well, contains an underground drinking water source.
Operation or construction of Class IV wells is prohibited and allowed only for the reinjection of treated
wastes as part of a CERCLA or RCRA cleanup. The regulations are potentially applicable if groundwater

is removed, treated, and reinjected into the formation from which it was withdrawn.

Monitored Natural Attenuation at Superfund, RCRA Corrective Action, and Underground Storage Tank

Sites (OSWER Directive 9200.4-17P) contains guidelines for the use of monitored natural attenuation for
the remediation of contaminated soil and groundwater. This guidance is a TBC criterion if monitored

natural attenuation is a component of the corrective action at Site 7.

The QOccupational Health and Safety Act (29 USC Sections 651 through 678) regulates worker health and

safety during implementation of remedial actions.

New York Environmental Conservation Law (ECL) (New York Consolidated Laws, Chapter 43-B) concerns

the conservation, improvement, and protection of state natural resources and environment and controis
water, land, and air pollution.

The following requirements included in the ECL in particular may pertain to remedial activities at the NWIRP
sites:

e Article 17-Water Pollution Control provides policy to require use of all known available and reasonable
methods to prevent and control the pollution of state waters consistent with public heaith and use,

" propagation and protection of fish and wildlife, and the industrial development of the state.

¢ Articie 19-Air Poliution Control Act provides policy to maintain the quality of the air resources of the state.

Regulations for implementing this act are provided in 6 NYCRR Parts 200 to 257. This act also provides
trial burn requirements for burning of hazardous waste. ' -
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o Article 27- New York Solid and Hazardous Waste Management Laws addresses solid and hazardous

waste management, including waste transport permits, solid waste management and resource recovery
facilities, industrial hazardous waste management, siting of hazardous waste facilities, and inactive
hazardous waste disposal sites. A preferred state-wide hazardous management practices hierarchy is
aiso provided (1) reduce or eliminate to the maximum extent practical the generation of hazardous
waste, (2) recover, reuse, or recycle to the maximum extent practical generated hazardous waste, (3)
utilize detoxification, treatment, or destruction technology for hazardous waste which cannot be reduced,
recovered, reused or recycled, and (4) land disposal of industrial hazardous waste, except treated
residuals posing no significant threat to the public health or environment. Special provisions for land
burial and disposal in Nassau and Suffolk Counties are provided. No new landfills (or expansions to
existing landfills) are allowed-in a deep flow recharge area. For new landfills outside a deep flow
recharge area, hazardous waste is prohibited and the landfill can only accept material which is a product
or resource recovery, incineration or composting. Regulations to implement these laws are included in 6
NYCRR Parts 360 to 483.

» Article 70-Uniform Procedures establishes uniform review procedures for major regulatory programs of

the NYSDEC and establishes time periods for NYSDEC action on permits under such programs.

Procedures are provided for coordinating permitting for a project requiring one or more NYSDEC permit.

New York Air Pollution ControIARequlations (6 NYCRR Parts 200 to 257) regulate emissions from specific

sources. Part 212, General Process Emission Sources, provides general requirements. NWIRP is located in
Suffolk County, which is considered part of the New York City Metropolitan Area. The degree of air cleaning
required for the different contaminants ratings are as follows. For the most stringent rated contaminants
(Rating A), for emission rate potentials greater than 1 Ib/hr, 99 percent or more removal or best available
control technology if required. For emission rate potentials less than 1 Ib/hr, the degree of air cleaning
required shall be specified by the state. For Ratings of B, C, or D and for emission rate potentials of 3.5 Ib/hr
or less, the degree of air cleaning required shall be specified by the state (Ratings B or C) or no cleaning is
required (Rating D). For emission rate potentials greater than 3.5 Ib/hr, reasonably available control
technology shall be used. Part 231 regulates new source review for air contamination source projects in non-
attainment areas. To be applicable, annual emissions (within a nonattainment area) from the source must
exceed the de minimus emission limits. The de minimus emission limit is 40 tons per year for volatile

organics and 25 tons per year for particulates.

New York Waste Management Facilities Rules'(6 NYCRR Part 360) regulate solid waste management

facilities (other than hazardous waste management facilities subject to Parts 373 and 374). Siting
requirements for solid waste management facilities include that the facility must mot be constructed or
‘operated in such a manner that may have an adverse affect on any endangered or threatened species or
their critical habitat and the facility cannot be located within the bour;dary of a regulated wetiand. A permit is
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required to construct, operate, modify, or expand a solid waste management facility. However, temporary
storage, treatment, incineration, and process facilities (including temporary mobile processing facilities) may
be exempt from permitting requirements if the facility is located at an industrial or commercial establishment
and is used exclusively for solid wastes generated at that location or at a location under the same ownership
within a single region of the NYSDEC. The rules specify that excavated petroleum contaminated soils cannot
be stored on site greater than 60 days uniess otherwise approved by the NYSDEC. N'c»nhazardous
petroleum contaminated soil which has been decontaminated and is being used in an acceptable manner is
considered beneficial use (this includes incorporation into asphalt pavement by an authorized facility). These
rules may be applicable if contaminated soil is stored or landfilled on site.

New York Rules for Siting Industrial Hazardous Waste Facilities (6 NYCRR Part 361) regulate the siting of

new industrial hazardous waste facilities located wholly or partially within the state. Evaluation criteria for
siting include consideration of population density, transportation route, contamination of groundwater and
surface water, air quality, and preservation of endangered, threatened, and indigenous species.

New York Waste Transport Permit Regulations (6 NYCRR Part 364) governs the collection, transport, and

delivery of regulated waste originating or terminating at a location within the state. These regulations are
potentially applicable if contaminated soils or groundwater treatment residuals are hauled off site for

treatment or disposal.

New York General Hazardous Waste Management System Regulations (6 NYCRR Part 370) provide

general definitidns and éet forth state procedures for making information available to the public,
confidentiality, petitioning equivalent testing methods, and petitioning for exclusion of a waste from a
particular facility. These reguiations are potentially applicabie if excavated soil or treatment residuals wouid
be classified as a hazardous waste.

New York Identification and Listing of Hazardous Wastes Regulations {6 NYCRR Part 371) establish

procedures for. identifying solid wastes subject to regulation as hazardous wastes. These reguiations would

be used to determine whether contaminated soil or treatment residuals meet the definition of a hazardous

waste.

New York Hazardous Waste Manifest System Regulations (6 NYCRR Part 372) establishes standards for
hazardous waste generators, transporters, and TSD facilities associated with the use of the manifest system

and its record keeping requirements. These regulations are potentially applicable if corrective actions involve
off-site transportation of hazardous waste.

New York Hazardous Waste Treatment, Storage, and Disposal Facility Permitting Requirements (6 NYCRR

Subpart 373-1) regulate hazardous waste management facilities ldcated within the state. These reguiations
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are potentially applicable if corrective actions involve on-site treatment, storage, or disposal of hazardous

waste.

New York Final Status Standards for Owners and Operators of Hazardous Waste Treatment, Storage, and

Disposal Facilities (6 NYCRR Subpart 373-2) establish minimum state standards which define the acceptable
management of hazardous waste. These standards are potentially applicable if corrective actions involve on-

site treatment or disposal of hazardous waste at Site 7.

New York interim Status Standards for Owners and Operators of Hazardous Waste Fagilities (6 NYCRR

Subpart 373-3) establish minimum state standards which define the acceptable management of hazardous
waste during the period of interim status and until certification of closure. These standards are potentially

applicable if-corrective actions involve on-site treatment or disposai of hazardous waste.

New York Standards for the Managgmeni of Specific Hazardous Wastes and Hazardous Waste

Management Facilities (6 NYCRR Part 374-1) contain requirements for generators and transporters of

hazardous waste and for owners and operators of facilities managing hazardous wastes. The regulation
specifically addresses recyclable materials, hazardous waste or used oil burned for energy recovery, and
reclaimed lead-acid batteries. These standards would be potentially applicable in the unlikely event that

recyclable hazardous waste materials are used in a manner constituting disposal.

New York Rules for Inactive Hazardous Waste Disposal Sites (6 NYCRR Part 375) apply to the development

and implementation of programs to address inactive hazardous waste disposal sites. The goal for a specific
site is to restore it to pre-disposal conditions, to the extent feasible and authorized by law. At a minimum, the
remedy selected shall eliminate or mitigate significant threats to the public health and the environment. State
review and concurrence with the selected remediation scheme is reduired. The hierarchy of remedial
technologies is as follows: destruction, separationftreatment, solidification/chemical fixation, and control and

isolation.

New York Land Disposal Restrictions Regulations (6 NYCRR Part 376) identify hazardous wastes that are
restricted from land disposal and define limited circumstances under which an otherwise prohibited waste
may be land disposed. LDRs would be potentially applicable if corrective actions at Site 7 include land

disposal of hazardous waste.

New York Rules on Hazardous Waste Program Fees (6 NYCRR Parts 483) address generator fees, TSD

facility fees, and waste transporter fees.

New York Water Classifications and Quality Standards (6 NYCRR Parts 609 and 700 to 706) Parts 700 to

706 provide regulations for the discharge of sewage, industrial waste, or other wastes so as not to cause
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impairment of the best usages of the receiving water as specified by the water classifications at the location
of discharge ;that may be affected by such discharge. Part 703.6 provides groundwater effluent limitations.
Treated groundwater may be reinjected to groundwater and would need to comply with groundwater effluent
limitations (see Table 3-2). The NWIRP site is in Suffolk County and will additionally have to comply with a
maximum concentration of 1,000 mg/L total dissolved solids (TDS) and 10 mg/L total nitrogen (as N).

New York Requlations on State Pollutant Discharge Elimination System (6- NYCRR Parts 750 to 758)

prescribe procedures and substantive rules concerning discharges to state waters. A State Pollutant

Discharge Elimination System (SPDES) permit or NPDES permit is required to discharge to surface water.
Amendments to these regulations will be proposed to repeal the current portions of Pants 750 through 758
that have been suspended by other law and reguiation and renumber the remaining sections to develop a

new comprehensive Part 750.

New York Technical and Administrative Guidance Memorandum on "Contained-In" Criteria for Environmental
Media (TAGM 3028) is a guidance document applicable to soil, sediment, and groundwater contaminated by
listed hazardous waste which has been removed from its natural environment. These criteria do not apply to
listed or characteristic wastes as initially generated or residuals derived from treating these listed hazardous
wastes. This TAGM sets minimum criteria for an environmental medium contaminated by listed hazardous'
waste, which must be met in order to preclude its management as hazardous waste. These criteria are not

clean-up levels for contaminated environmental media. Criteria are provided in Table 3-2.

3.3 '~ CORRECTIVE ACTION OBJECTIVES

Corrective Action Objectives are developed in this section to address contaminated soils and groundwater.
Corrective Action Objectives generally identify chemicals of concern, receptor, pathway, and action levels
(Preliminary Remediation Goals [PRGs]). Media-specific Corrective Action Objectives and corresponding
PRGs are presented in the following sections.

For the NWIRP Calverton Site 7, the Corrective Action Objectives address the identified environmental risks
at the facility. Contaminated soils and groundwater represent a potential threat to human heaith at the site

through ingestion, dermal contact, and inhalation of contaminated media.

3.31 Corrective Action Objectives for Sail

The Correctivé Action Objectives for contaminated soils are as follows.

e Prevent human exposure (ingestion, dermal contact, dust inhalation) to contaminated soils in
concentrations greater than the PRGs.
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e Prevent leaching of contaminants at resultant groundwater concentrations in excess of groundwater
PRGs.

« Comply with chemical-specific, location-specific, and action-specific ARARs and guidance.

PRGs for contaminated soils are provided in Table 3-4. Also presented in this table is the maximum
concentration detected for each chemical at Site 7. It should be noted that there are no specific Federal or
state standards for soil remediation. However, the recommended sc;il clean-up objectives in TAGM 4046
were used to develop PRGs for soil. in general, the lower of the clean-up objective to protect groundwater
quality or to protect human health was used as the PRG. For many of the SVOCs, the detection limit is
lower than the recommended clean-up objective. In these cases, the detection limit was selected as the
PRG. For other SVOCs, the PRGs are based on the maximum value recommended in TAGM 4046 for
any individual SVOC (50 mg/kg). In these cases, the clean-up objectives for both protection of
groundwater and protection of human health in TAGM 4046 are greater than 50 mg/kg.

The following VOCs were detected at concentrations greater than the PRGs: ethylbenzene and xylenes.
PRGs for the VOCs are based on protection of groundwatér. The following SVOCs were detected at
concentrations greater than the PRGs: benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, and indeno(1,2,3-cd)pyrene. It should be noted
that all the PRGs for the SVOCs are the detection limit.

As per TAGM 4046, the soil clean-up objectives developed per this guidance should be used in selecting
alternatives in the FS. Based on the proposed selected remedial technology (outcome of the FS), final
site-specific soil clean-up levels are established in the Record of Decision {(or other decision document).
TAGM 4046 also notes that even after final soil clean-up levels are established, these levels may prove to

be unattainable, and institutional controls may be necessary.

3.3.2 Corrective Action Objectives for Groundwater

The Corrective Action Objectives for contaminated groundwater are as follows.

e Prevent human exposure (through ingestion, inhalation, dermal contact) to groundwater having
contaminants in concentrations greater than the PRGs.

» Restore contaminated groundwater quality to the PRGs to the maximum extent that is technically
feasible. -

o Comply with contaminant-specific, location-specific, and action-speciﬁc ARARs and guidance.
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TABLE 3-4

SOIL PRELIMINARY REMEDIATION GOALS AND
MAXIMUM SITE DETECTIONS (MG/KG)
_SITE 7 - NWIRP CALVERTON, NEW YORK

Compound Site Maximum PRG
: Detection'?
VOLATILE ORGANICS
Ethylbenzene 0.59 . 0.55
Methylene chloride 0.0055 0.1
Toluene 0.004 0.15@
Xylenes 2.6 0.121
SEMI-VOLATILE ORGANICS
2-Methylnaphthalene , 2.6 36.402
Acenaphthene 0.087 500
Anthracene 1.2 0.5013
Benzo(a)anthracene 3.3 0.33%
Benzo(a)pyrene 2.2 0.33@
Benzo(b)fluoranthene 1.7 0.33@
Benzo(g,h.i)peryiene 1.1 0.33%4
Benzo(k)fluoranthene 1.7 0.334%
Carbazole 0.12
Chrysene 3.1 0.33@
Dibenzo(a,hlanthracene 0.24 0.339
Di-n-butylphthalate 0.026 8.1t
Di-n-octylphthalate . 0.03 500
Fluoranthene 7.4 50t3)
Fluorene 0.55 5043
Indeno(1,2,3-cd)pyrene’ 1.4 0.334)
Phenanthrene 1.5 5013
Pyrene 10.0 503
--- Not available

1 Maximum detections in soil were all observed in soils near the water
table and associated with a former floating product layer.

2 TAGM 4046 based on protection of groundwater adjusted for TOC =

0.1%.

As per TAGM 4046, 50 mg/kg (maximum) for individual SVOCs.

4 PRG is the detection iimit. TAGM 4046 recommended soil clean-up
objective is less than the detection limit. '

w
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If groundwater PRGs cannot be achieved or the aquifer cannot be restored, then at a minimum, the following

objectives should be met:

o Reduce human exposure (ingestion, inhalation, dermal contact) to groundwater having contaminants in
concentrations greater than the PRGs. ‘

e Prevent further migration of contaminants.

PRGs for contaminated groundwater are provided in Table 3-5. Also presented in this tabie is the maximum
concentration detected for each chemical. To develop the groundwater PRGs, the most stringent
promulgated standard has been utilized, including Federal MCLs/MCLGs, New York State MCLs, and New
York State Groundwater Quality Standards, for the contaminants of concern. Proposed Federal standards or
New York State guidance were only considered if no other criteria was available. If proposed standards were

less than the detection limit, then the detection limit was selected for the PRG.
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TABLE 3-5

GROUNDWATER PRELIMINARY REMEDIATION GOALS AND
MAXIMUM SITE DETECTIONS (UG/L)
SITE 7 - NWIRP CALVERTON, NEW YORK

Compound . - Site PRG
Maximum
Detection
VOLATILE ORGANICS
Benzenre 17 1
Toluene 710 5
Ethylbenzene 480 5
Xylenes 2,400 5
Freon 100 5
SEMIVOLATILE ORGANICS
Naphthalene : 150 10
2-Methylnaphthalene 78 50
INORGANICS (TOTAL)
Lead' | 25 | s

1 The 15 pg/ lead criteria is an action level in potable water
supplies. The NYSDEC groundwater quality standard is
25 pg/l.

3-29
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4.0 IDENTIFICATION AND SCREENING OF
CORRECTIVE MEASURES TECHNOLOGIES

4.1 IDENTIFICATION -AND PRELIMINARY SCREENING OF CORRECTIVE MEASURES
TECHNOLOGIES

Section 4.1 provides an initial identification and preliminary screening of Corrective Measures
Technologies for groundwater (Section 4.1.1). The preliminary screening of technologies is conducted to
eliminate those technologies, which clearly would not apply to this site. Section 4.2 presents a more

detailed identification and screening of technologies passing the preliminary screening.

The preliminary screening of technologies is based on their overall applicability (technical
implementability) to the media (soils, groundwater), primary contaminants (volatile organics, other
organics), and conditions present at the NWIRP facility (high yield aquifer and sandy soils). The purpose
of this screening effort is to investigate all available technologies and process options and to eliminate
those obviously not applicable for the site, based on the established Corrective Measures Objectives and
a comparison of the contaminants detected at each site and PRGs.

Initial screening of groundwater technologies is presented in Table 4-1. Screening comments are
provided in this table. The groundwater technologies retained from this preliminary screening are then

summarized in Table 4-2.

Based on the following factors, the separate identification and screening of technologies for soil is not
recommended:

The soil contaminants were detected at the groundwater interface, and the source was the former
floating product layer.

* The contaminated soil was detected at depths greater than 14 feet. This depth effectively eliminates
direct contact with the contaminants.

« The VOCs detected at concentrations above PRGs would be effectively addressed by active
groundwater remediation technologies or would be expected to biodegrade naturally.

s The SVOCs detected in soil at concentrations above PRGs were not detected in groundwater at

concentrations above groundwater PRGs. None of the SVOCUs was detected in soil at a

concentration higher than that recommendedfor protection of groundWéter.
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TABLE 4-1

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER
SITE 7 - NWIRP, CALVERTON, NEW YORK

PAGE10OF7 .
General Technology Process Options Description General Screening"
Action
No Action No Action No Action No activities conducted at site to No action will be considered for sites that have not
address contamination. experienced any releases of hazardous substances
: or certain sites that have been determined to have
minimal short-term or long-term effect on soils, air,
groundwater, or surface water quality.
Institutional Institutional Deed Restrictions Administrative action used to restrict | Deed restrictions are viable, in combination with
Controls Controls groundwater use and future site other technologies, since contaminated
activities. groundwater/material may remain in place. Deed
restrictions would consist of banning well installation
} and use of existing wells.
Groundwater Sampling and analysis to evaluate Groundwater monitoring is viable for assessing the
" | Monitoring the migration of contaminants within | effectiveness of containment or treatment measures,
or the potential contamination of during and following remediation.
groundwater.

Alternative Water Replacement of contaminated Deleted based on lack of another potable water

Supply groundwater source with alternative | source. '
water supply for end user.

Natural Attenuation Use and monitoring of natural Many of the groundwater contaminants, especially
processes that affect the rate of BTEX compounds and petroleum - related
migration and the concentration of | contaminants are ameanable to natural attenuation
contaminants, processes. :

Containment | Capping Capping Use of impermeable or semi- Capping will not address groundwater

permeable materials {e.g., soil, clay,
synthetic membrane, asphalt) to
prevent exposure to contamination
and/or reduce the vertical migration
of contaminants to groundwater.

contamination. Majority of contaminants are already

| present at the water table.
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TABLE 4-1

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER
SITE 7 - NWIRP, CALVERTON, NEW YORK

PAGE2OF 7
General Technology Process Options Description General Screening("
Action
Containment | Cut-off Barriers | Slurry Wall Clay wall used to restrict horizontal | Area lacks confining units to tie barriers into. X
(Continued) migration of contaminants.
Sheet Piling Sheet made of wood, pre-cast Area lacks confining units to tie barriers into. X
concrete, or steel used as a
retaining wall to restrict horizontal
migration of contaminants.
Bank Revetment Riprap, piling, etc. used to protect Slopes requiring stabilization are not present atthe | x =
and stabilize slopes of river bank. site. e
Horizontal Jet Grouting Curtain Use of pressure-injected cement to | Area lacks confining units to tie barriers into. X
Barriers ; restrict vertical migration of
contaminants to groundwater.
Removal Extraction Extraction Wells Discrete pumping wells strategically | Contaminated groundwater in or near source areas - | *
placed to remove contaminants from | would be extracted via pumping wells and treated
the entire plume. prior to discharge.
Collection Trench A permeable trench used to Aquifer is too deep to implement an effective X
intercept and collect groundwater. permeable trench.
Product Removal Discrete extraction wells designed to | Recoverable free product is no longer present at the | x
recover either floating product or site.
sinking product.
Enhanced Enhanced Removal Blasting or hydrofracturing of Enhanced removal is not necessary based on site X
Removal bedrock to promote access 1o geology. The aquifer is sufficiently permeable to
groundwater in bedrock fractures. extract groundwater via conventional means.
Disposal Beneficial Reuse | Beneficial Re-use as | On-site re-use of groundwater in Beneficial re-use of treated effluent as process X

Dennm
Process Water/P

Water

which the contaminants have been
removed.

water/potable water is not warranted since there is
no need for process water/potable water services at
this time.
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TABLE 4-1

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER
SITE 7 - NWIRP, CALVERTON, NEW YORK

PAGE3OF 7
General Technology Process Options Description General Screening!!
Action ' . :
Disposal Surface Direct Discharge Discharge of collected/treated water | Direct discharge (NPDES) of effluent is not a viable | x
(Continued) Discharge (NPDES) to local surface water. option. Flowing surface water bodies are not
. available in the area.
indirect Discharge Discharge of collected/treated water | Indirect discharge (POTW) ot effluent is not a viable | x
(POTW) to a publicly owned treatment works. | option. A POTW is not available in the area.
Off-site Treatment Treatment and disposal of Off-site treatment facility is not feasible since the X
Facility hazardous or nonhazardous volume of contaminated groundwater is too large to
materials at permitted off-site effectively transport and treat off site.
facilities.
Subsurface Reinjection Use of reinjection, spray irrigation, or | Reinjection of untreated effluent is not a viable '
Discharge infiltration to discharge option. Reinjection of treated effluent may be
collected/treated groundwater to appropriate to discharge treated water and enhance
underground. : contaminant removal. Spray irrigation requires
relatively large areas, which are not presented at the
site. Also, spray irrigation cannot be operated during
) the winter because of freezing problems.
Exsitu Physical Solvent Extraction Separation of contaminants from a | Solvent extraction is typically utilized for high X
Treatment solution by contact with an concentration wastewater streams and is rarely
immiscible liquid with a higher affinity | utilized for groundwater remediation.
for the contaminants of concern.
Dewatering Mechanical removal of free water Dewatering of sludges resuiting from precipitation "
from wastes using equipment such | processes for metals removal may be required.
as a filter press or a vacuum filter.
Detonation Detoxification of explosive waste by | Detonation is not applicable since no wastes are X

setting off a charge.

explosive.
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TABLE 4-1

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER
SITE 7 - NWIRP, CALVERTON, NEW YORK

PAGE4 OF 7
General Technology Process Options Description General Screening!V
Action ,
Exsitu Physical Equalization Dampening of flow and/or Equalization is feasible at the front end of a h
Treatment (Continued) contaminant concentration variation | groundwater treatment system for equalizing flow
(Continued) in a large vessel to promote and contaminant concentrations.
constant discharge rate and water
quality.

Filtration Separation of materials from water | Filtration may be required for suspended solids and | **
via entrapment in a bed or particulate metals removal.
membrane separation. :

Flotation Separation of oils and suspended Floating product is no longer present at the site. X

: solids less dense than water by ‘
flotation methods. A :

Reverse Osmosis/ Use of high pressure and Reverse Osmosis/Ultrafiltration is effective for X

Ultrafiltration membranes to separate dissolved | removal of dissolved contaminants. This technology | -
materials, including organics and is considered only when other feasible options are
inorganics from water. not available.

Volatilization | Contact of contaminated water with | Air stripping would be effective for removal of volatile | *
air to remove volatile compounds. contaminants from the groundwater.
Air stripping method is typically
employed. _

Gravity Settling/ Flow of water through a quiescent If sufficient suspended solids are present in the o

Clarification tank to a low gravity settling of groundwater, then this technology will be considered

: solids. as a secondary technology.
_| Aeration Bubbling of air through water to fron and manganese, if present, will be addressed X

volatilize organics and oxidize some | through other options/components.
metals. '

Adsorption Adsorption of contaminants onto Adsorption may be considered for removal of VOCs | *

activated carbon, resins, or activated
alumina.

and SVOCs from the groundwater.
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TABLE 4-1

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER
SITE 7 - NWIRP, CALVERTON, NEW YORK

PAGE5OF 7
General Technology Process Options ' Description General Screening")
Action
Exsitu Physical Evaporation Change from the liquid to the Evaporation is typically utilized tor high concentration
Treatment {Continued) gaseous state at a temperature wastewater streams and is rarely utilized for
{Continued) below the boiling point. groundwater remediation.
Electrodialysis Recovery of anions or cations using | Electrodialysis is typically utilized for high
special membranes under the concentration wastewater streams. This technology
influence of an electrical current. | is considered only when other feasible options are
not available. )
Biological Aerobic Suspended growth or fixed film Applicable for biodegradable organic contaminants
-| Biodegradation process employing aeration and of concern, including hydrocarbons. It is not
‘ biomass recycle to decompose generally viable for chlorinated aliphatics.
biodegradable organic components.
Anaerobic Suspended growth or fixed film Anaerobic biodegradation may not be effective for
Biodegradation ‘process employing anaerobic the primary site contaminants. Additionally for the
biomass to decompose organic anaerobic biodegradation process, vinyl chloride,
contaminants. which is more toxic than the parent compound, is the
apparent end product of chlorinated VOC
biodegradation.
Chemical fon Exchange Process in which ions, held by lon exchange is a well established technology for

electrostatic forces to charged
functional groups on the ion
exchange resin surface, are
exchanged for ions of similar charge
in a water stream.

removal of heavy metals and hazardous anions from
dilute solutions. The reliability of ion exchange is

1 affected by the presence of suspended solids,

organics, and oxidants. This technology is
considered only when other feasible options are not
available.

Electrolytic Recovery

Passage of an electric current
through a solution with resultant ion
recovery on positive and negative
electrodes.

Electrolytic recovery is typically utilized for high
concentration wastewater streams and is rarely
utilized for groundwater remediation.
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TABLE 4-1

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER
SITE 7 - NWIRP, CALVERTON, NEW YORK

PAGE6OF 7
General Technology Process Options Description General Screening!"
Action '
Exsitu Chemical Enhanced Oxidation Use of strong oxidizers such as Enhanced oxidation would be effective for the '
Treatment (Continued) ultraviolet light, ozone, peroxide, destruction of volatile organics in the groundwater,
(Continued}) chlorine, or permanganate to although less eftective removal efficiencies are

chemically oxidize materials.
Oxidation may also be accomplished
through the use of high
temperatures, pressures, and air.

anticipated for other site organics.

Reduction

Use of strong reducers such as
sulfur dioxide, sulfite, or ferrous iron
to chemically reduce the oxidation
state of materials.

Redugtion would not effect site contaminants.

Neutralization

Use of acids or bases to counteract
excessive pHs or to adjust pH to
optimum for a given technology.

Neutralization may be required in conjunction with
pretreatment requirements for a given technology.

T

Dechiorination Use of chemicals to remove chlorine | Dechlorination is typically utilized for high X
: from chiorinated compounds. concentration wastewater streams and is rarely
utitized for groundwater remediation.

Flocculation/ Use of chemicals to neutralize Flocculation/coagulation may be warranted to "
Coagulation surface charges and promote improve suspended solids removal.

attraction of colloidal particles to

facilitate settling.
Precipitation Use of reagents to convert soluble | Precipitation may be warranted for dissolved metals | **

materials into insoluble materials.

removal.
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TABLE 4-1

SCREENING OF TECHNOLOGIES/PROCESS OPTIONS FOR GROUNDWATER
SITE 7 - NWIRP, CALVERTON, NEW YORK

PAGE7 OF 7
General Technology Process Options Description General Screening!!
Action , ‘
In-Situ Chemical/ Air Sparging Flushing of contaminants using an | Removal of contaminants from groundwater is
Treatment Physical injection / extraction well system and | achieved by air stripping/ bioventing of
above-ground treatment system. contaminants. Contaminants must be amenable to
volatilization or biodegradation. The effective depth
is usually limited to 20 feet below the water table.
Treatment to greater depths is potentially viable.
Biological Aerobic Enhancement of in-place - Removal of contaminants from groundwater is
Biodegradation biodegradation by addition of achieved by air stripping/bioventing of contaminants.
(Bioventing) nutrients and control of environment. | Contaminants must be able amenable to
volatilization or biodegradation.

*k

Potentially applicable as a primary technoiogy.
Potentially applicable as a secondary technology (i.e., handling of treatment residuals resulting from a primary technology). Discussed as

appropriate under applicable alternatives.
Not applicable as a primary technology.
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SUMMARY OF RETAINED PRIMARY GROUNDWATER TECHNOLOGIES AND PROCESS OPTIONS

TABLE 4-2

SITE 7 - NWIRP, CALVERTON, NEW YORK

General Action

Technology

Process Option

No Action

No Action

No Action

Institutional Controls

Institutional Controls

Deed Restrictions

Groundwater Monitoring

Natural Attenuation

Removal Extraction Extraction Wells
Disposal Subsurface Discharge Reinjection
Exsitu Treatment Physical Air Stripping
Adsorption
Biological Aerobic Biodegradation
Chemical Enhanced Oxidation
Insitu Treatment Chemical/Physical Air Sparging
' Biological Aerobic Biodegradation (Bioventing)




e« The concentrations of PAHs in soil are expected to biodegrade naturally, although slowly. Half-lives
for the PAHs detected in soil at concentrations higher than PRGs range from 1.45 years for
benzo(a)pyrene to 5.86 years for benzo(k)fluoranthene (Howard, 1991).

e The groundwater corrective measures will also address existing soil contamination.

4.2 SCREENING OF CORRECTIVE MEASURES TECHNOLOGIES

The technologies retained in the initial screening are broadly evaluated in this section. Technologies,

which are retained for a site, will be evaluated in the detailed analysis sections of the respective sites.

The evaluation of technologies utilizes three criteria; effectiveness, implementability, and relative cost.

The criteria are defined as follows:

e Effectiveness - This criterion focuses on the potential effectiveness of process options in protecting
human health and the environment, and in meeting the corrective measures objectives.” This criterion
considers potential impacts to human health and , the environment during construction and

implementation, and how proven and reliable the process is with respect to the contaminants and

conditions at the site.

. Implementabflity - Implementability is a measure of both the technical and administrative feasibility of

implementing a technology. It provides a means of evaluating the ability of a technology to be
adapted to site-specific conditions. Technical feasibility includes consideration of construction and
operatidnal issues, demonstrated performance, and adaptability to site conditions. Administrative
feasibility considerations include the ability to obtain any necessary permits or easements or
adherence to applicable nonenvironmental laws and concerns of other regulatory agencies. General

availability of necessary equipment and resources is also evaluated.

e Cost - Cost evaluations allow a relative comparison between similar technologies. Cost plays a
limited role in technology screening. The cost analysis is based on engineering judgement, and each
technology is evaluated as to whether costs are high, low, or medium relative to the other options in
the same technology type. If there is only one process option, costs are compared to other candidate

technologies.

One representative process option is selected, if possible, for each technology type, to simplify the

subsequent development and evaluation of alternatives without limiting flexibility during remedial design.
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4.21 Corrective Measures Technologies for Groundwater

The following general actions for groundwater are discussed below:

e No action

¢ Institutional controls
¢ Removal

s Disposal

s Exsitu treatment

¢ |nsitu treatment

4211 No Action

No action consists of allowing the groundwater to remain status quo. Under this condition, the
contamination in the water will remain at original concentrations, and any reduction will be due to natural

attenuating factors such as dilution, dispersion, biodegradation, adsorption, infiltration, etc.

Effectiveness The no-action scenario would not achieve remediation goals for Site 7. Groundwater with

contaminants concentrations above the PRGs would remain at the site.

Implementability Since there would be no activity, there are no implementability considerations

associated with the no action scenario.
Cost. Because no action would be taken, there would be no costs associated with this option.
Conclusion No action is retained to provide a baseline for comparison with other alternatives.

4212 Institutional Controls/Monitoring/Natural Attenuation

Institutional controls for groundwater include deed restrictions, groundwater monitoring, and natural
attenuation. Deed restrictions are institutional controls that are placed on property deeds. These
restrictions may limit future activities, such as.placement of new wells or construction. Groundwater
monitoring would be used to determine if the groundwater contamination is increasing or migrating off
site. Monitoring can also be used to monitor the progress of groundwater remediation and natural
attenuation process. Natural attenuation refers to inherent processes that affect the rate of migration and
the concentrations of contaminants. The most important processes are biodggradation, advection,

~ hydrodynamic dispersion, dilution from recharge, sorption, and volatilization.
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Effectiveness Institutional controls would allow any contamination present in groundwater to remain at
the facilities. Deed restrictions could ensure that no new wells would be installed in the contaminated
plume, thereby reducing the potential risk to human health associated with ingestion/inhalation of
contaminated groundwater. However, these restrictions, over the long term, may not be reliable and are
difficult to enforce especially when the site is no longer under government control. Groundwater
monitoring would not provide any additional protection of the environment, since contaminated
groundwater would continue to spread into uncontaminated or lesser-contaminated areas. Groundwater
monitoring would be used to evaluate whether contaminant concentrations are increasing. Monitoring
would aiso be helpful in measuring and evaluating the effectiveness of groundwater remediation and
natural attenuation processes. Natural attenuation is effective if the réte of biodegradation, aided by
sorption and dilution, is rapid enough to prevent significant migration by advection and dispersion.

Monitoring is a key component in confirming effectiveness.

Implementability Institutional controls are readily implementable for contaminated groundwater since
only administrative action and limited remedial activities would be required. Deed restrictions could be
implemented by the Navy. Limited equipment and personnel would be required for groundwater
monitoring. Local and state permits may be required for mon'itoring well installation. Monitoring of natural

attenuation would be reédily implementable.
Cost Costs of implementing institutional controls are low.

Conciusion Institutional controls, groundwater monitoring, and natural attenuation may be used alone
and in combination with other process options at the site. Groundwater contamination was detected at
Site 7. Institutional controls would not prevent continued migration of contaminated groundwater at this
site. However, the site contaminants are relatively biodegradable, and monitoring would determine

whether contaminants are migrating off site.

42.1.3 Groundwater Extraction

The extraction option uses a sefies of pumping wells completed in overburden deposits, which can be
used to capture contaminated groundwater for tréatment. The wells used in the capture system are
designed and located to provide optimum ‘efficiency in capturing contaminated groundwater while
minimizing the collection of uncontaminated groundwater. The extraction system can be designed to
contain the contaminated groundwater plume from migrating off site or to remediate the contaminated
groundwater plume.

Pumping contaminant involves the active manipulation and management of groundwater to contain or

remove a plume. The selection of the appropriate well system depends upon the depth of contamination
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and the hydrologic and geologic characteristics of the aquifer. Well systems are very versatile and can be

used to contain, remove, divert, or prevent development of plumes under a variety of site conditions.

Effectiveness The effectiveness of an extraction well system depends largely on the type and extent of
contamination and the geology and hydrogeology. For this facility, extraction wells should effectively
control the migration of contaminants and remove the contaminated groundwater for subsequent
treatment and/or disposal. More mobile chemicals are more readily removed than less maobile chemicals.
The use of wells to extract groundwater should attain the remediation goals. The technology is reliable

and minimal effects on human health and the environment are expected.

Implementability Groundwater extraction through a pumping well system can be readily implemented.
The technology uses readily available equipment and techniques and has proven to be effective in similar
situations. Implementation of this technology would require long-term operation and maintenance.
Maintenance may require periodic replacement of mechanical components and well flushing to remove
fine-grained material that may ciog the wells. Locaf and state permits may be required for installation of

extraction wells. Extracted groundwater would require treatment prior to disposal.
Cost Costs are low.
Conclusion Groundwater extraction is retained for Site 7.

4.21.4  Disposal

Reinjection of groundwater consists of disposing of treated water into an aquifer using injection wells.
Reinjection may be used to increase contaminant removal by directing groundwater toward extraction
wells. Reinjection wells can be coupled with extraction wells to create a closed system in which pumping
and injection rates balance one another.

Effectiveness Reinjection is an effective means of disposing of the volumes of water generated by the
groundwater pumping/treatment system. Injection weils offer the advantage of decreasing groundwater
remediation time by increasing the groundwater flow through the aquifer. The effectiveness of reinjection
depends upon the hydraulic conductivity, aquifer thickness, and the hydraulic gradient/aquifer recharge
rate. Often, these methods of disposal require treatment of the water to meet very étringeent standards
(e.g., drinking water standards).

Implementability Installation of a well system for underground injection is implementable. Reinjected

water that is not captured by the extraction wells could potentially force contaminated groundwater into
lesser-contaminated areas. A system shquld be implementable that would adequately capture
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contaminated groundwater. Periodic groundwater monitoring wouid help to assess whether or not this
condition is occurring. Subsurface discharge would require that groundwater be treated to either action or
background levels prior to reinjection. Reinjection of water may require a state permit. The permit would
set limitations on contaminant concentrations, and possible flow rates, of treated water. This permit
should be obtainable provided that drinking water and groundwater standards are achieved prior to

reinjection.
Cost Costs would be moderate.
Conclusion Reinjection is the only disposal option available and will be retained for the site.

4.21.5 Exsitu Treatment

Exsitu treatment consists of the use of technologies for the treatment of groundwater after extraction.
The processes applicable for treatment of site-specific groundwater contamination will be assembled into
a treatment system in the detailed analysis. These technologies may also be appropriate for treatment of

water removed during dewatering.

Air/Steam Stripping

Air Stripping:

Air stripping is a mass transfer process in which volatile contaminants (compounds with Henry's Law
constant greater than 3.0 L atm/mol) in water or soil are transferred to gas. There are five basic
equipment configurations used to airstrip liquids: packed columns, cross-flow towers, coke tray aerators,

diffused air basins, and mixing jets.

Air stripping is frequently accomplished in a packed tower equipped with an air blower. The packed tower

- works on the principle of countercurrent flow. The water stream flows down through the packing while the

air flows upward, and is exhausted through the top. Volatile, soluble components have an affinity for the
gas phase and tend to leave the .aqueous stream for the gas phase. In the cross-flow tower, water flows
down through the packing as in the countercurrent packed column; however, the air is pulled across the
water ﬂow path by a fan. The coke tray aerator is a simple, low-maintenance process requiring no
blower. The water being treated is allowed to trickle through several layers of trays. This produces a
large surface area for gas transfer. Diffused aeration stripping and induced draft stripping use aeration
basins similar to wastewater treatment aeration basins. .Water flows through the basin from top to bottom
or from one side to another with the air dispersed through diffuses at the bottom of the basin. The air-to-

water ratio is significantly lower than in either the packed column or the cross-flow tower. Mixing jet
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systems involve high intensity mixing of pressurized air and water. The air-to-water flow ratio,
temperature of the water, and height of packing may be adjusted to achieve adequate removal of VOCs
to meet discharge standards. Typically, pretreatment for removal of suspended solids, organic-free
product, and scaling constituents would be required for air stripping.

Steam Stripping:

Steam stripping is a unit process that uses steam to extract organic contaminants from a liquid or slurry.
Steam stripping by direct injection of steam can be used to treat agueous and mixed wastes containing
organic contaminants at higher concentrations and/or having lower volatility than those streams, which
can be stripped by air. Direct injection of steam and multiple pass heat exchangers are the two most
prevalent methods of steam stripping. It is an energy-intensive process and the steam may account for a '
major portion of the operating costs. This process is similar to steam distillation except that reflux of the

stripped and recovered material does not usually occur.

Effectiveness Air stripping is a well proven and reliable technology that would be effective for removing
VOCs from groundwater. Removal efficiencies greater than 99 percent can theoretically be achieved for
the volatile contaminants present at Site 7. Since air stripping only removes the contaminants from the
water and concentrates them in the offgas, the offgas may have to be treated by other means such as
granular activated carbon adsorption, catalytic oxidation, or thermal destruction. The need and type of
offgas treatment depends on the specific contaminants and their concentrations. Each of the noted
offgas treatment technblogies should be effective for contaminants in site groundwater. Steam stripping

is not expected to provide any advantages in effectiveness beyond air stripping.

Implementability Air stripping would be readily implementable at the site. Steam stripping would require
disposal of condensed organics. Vendors that provide air-stripping technology are readily available. In
order to meet state Ambient Air Quality Standards, control of offgas emissions and an air permit may be

required. Construction permits may also be required. These permits should be obtainable.

A maintenance problem associated with air stripping is the channeling of flow resuiting from clogging in
packing material. Common causes of clogging include high concentrations of oils, suspended solids,
iron, and slightly soluble salts such as calcium carbonate. Pretreatment of contaminated groundwater
would be required prior to air stripping to remove such materials.

Cost Costs are low to moderate and will depend on influent contaminant concentrations, the degree of

removal required, and the type of offgas treatment required.
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Conclusion Air stripping is retained for treatment of VOCs at Site 7.

Activated Carbon Adsorption

A large variety of organic contaminants and some inorganic ionic species that are commonly found in
groundwater are amenable to removal by adsorption onto activated carbon. Contaminants adsorb to the
internal pore surfaces of activated carbon particles as the contaminated water passes through a column
of the activated carbon. When the available surface area of the activated carbon particles is occupied,
the column must be replaced by fresh activated carbon. The exhausted carbon must then be either
regenerated or disposed of according to Federal or state regulations. Removal efficiency exceeding 99
percent is possible depending on the type of organic solute and system operating parameters such as

retention time and carbon replacement frequency.

Among organic contaminants, long-chain, low solubility, less polar compounds have a greater affinity for
adsorption than others. The adsorption of organic acids is favored by low pH conditions in the water,

whereas that of organic bases is favored by high pH conditions.

The presence of high levels of suspended solids can clog.the flow of water through the co!urﬁn. The
presence of organic free product can hinder the adsorption of target dissolved contaminants by coating
* the surfaces and exhausting the column quickly. Because of the nonselective nature of this technology,
the presence of naturally occurring organic substances can significantly increase the consumption rate of

activated carbon.

Typical activated carbon adsorption treatment systems include gravity flow or pressure flow columns in
series and/or parallel configuration some with backwashing capability. Granular activated carbon (GAC)
is generally used in these systems. Common flow rates range from 0.5 to 5.0 gpm/ft2. Factors such as
pH and temperature of the influent, empty bed contact time (EBCT), surface area/volume ratio of the

activated carbon, and solubility of the organic compound will affect the carbon adsorption process.

Effectiveness Carbon adsorption is a well proven, reliable technology that would be effective in
removing most organic contamination at Site 7. For Site 7 with high VOC concentrations in the source
area (greater than 50 to 100 pg/L), carbon adsorption may not be as effective as other technologies, such
as air stripping, for removal of VOCs. Generally, the most effective application of carbon adsorption
would be for dilute concentrations of organics that result in relatively low carbon consumption. Removal
efficiencies exceeding 99 percent, with nondetected organics in effluents, are commonly achievable.
Spent carbon containing the removed organic contaminants would have to be reéeherated or disposed in

a hazardous waéte landfill.
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Implementability Carbon adsorption would be readily implementabie. There are a sufficient number of
vendors that provide carbon adsorption units. Construction permits may also be required. These permits

should be obtainable.

Pretreatment may be required if the influent has a suspended solids concentration greater than 15 mg/L,
oil and grease concentrations greater than 10 mg/L, or calcium or magnesium concentrations greater

than 500 mg/L to prevent clogging and high pressure drops.
Implementation factors include planning for disposal or regeneration of the spent carbon. Thermal,
steam, and solvent treatments are the most common types of regeneration technologies, which are

typically conducted off site.

Cost. Costs are jow to moderate, depending on the carbon usage rate that is a function of influent

contaminant concentration.

Conclusion. Carbon adsorption is a viable technology for treating most site organics and in particular

non-volatile organics. It is retained for further consideration for Site 7.

Biological Treatment

Biological treatment of contaminated groundwater utilizes processes that have operated successfully at
publicly owned treatment works (POTWSs) and industrial wastewater treatment plants. Microorganisms,
either suspended in the contaminated groundwater or attached to a medium, feed off the organic
material, converting the more complex organics to energy for growth and cell reproduction, releasing final
waste products such as carbon dioxide and water. Oxygen and nutrients such as nitrogen and
phosphorus must be added to the system to maintain microbial growth. After a predetermined residence
time has been reached, a high percentage of the biodegradable organics will have been metabolized.
The microorganisms are then separated, and supernatant ‘may either be released to receiving surface
waters, pumped back into the ground, or pumped to another process for additional treatment. The
volume of microorganisms and other solids will continue to accumulate, with wasting of a certain amount
required periodically. The waste microorganiéms and solids constituting sludge will be treated by

microbial digestion under oxygen-deficient conditions to form mineralized sludge prior to disposal.
Biological processes can be either aerobic or anaerobic. Aerobic operations are more common due to

the fact that the aerobic microorganisms are less vulnerable to shock than anaerobic microorganisms

caused by high organic loadings or toxic inorganics. For either situation, a period of time prior to full-
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scale operation needs to be set aside to acclimate the microbes to the particular organics and inorganics
and at the given concentrations present in the groundwater. Similarly, the pH, nutrient balance,
temperature, and total residence time in the reactor will need to be adjusted in order to reach an optimal' :

balance among these parameters.

Several chemical characteristics of the groundwater are important in assessing the effectiveness of
biological treatment. Some of the most important of these chemical characteristics are the following:
nature of organic contaminants; biodegradability (measured by oxygen demand for oxidation), presence
of nutrients (nitrogen, phosphorus) and micronutrient (trace metals, salts, sulfur); concentration of total

and suspended heavy metals; and the speciation of metals.

in general, under aerobic conditions, hydrocarbons, light petroleum distillates, and aromatic hydrocarbons
(including benzene, toluene, xylene, ethylbenzene, and naphthalene) are degradable. The rate of
degradation decreases with increasing molecular weight (i.e., long-chain, cyclic, and polyaromatic
hydrocarbons) and decreasing solubility. Chlorinated hydrocarbons (such as freon) are not readily
degraded aerobically. The degradation of these chemicals is more difficult with the degree of chlorine
substitution. In addition, high removal efficiencies of many volatile materials, which are known to be
biodegradable, may be a result of volatilization instead of biodegradation. Under anaerobic conditions,

chlorinated hydrocarbon compounds can be dechlorinated, but this process may create toxic byproducts

such as vinyl chloride.

Metals such as arsenic, chromium, and lead can be toxic to the microorganisms, blocking enzyme
reactions needed in order to metabolize the organics for energy. Inorganic particulates can be
insolubilized in the water if the environment is slightly basic to neutral. Particulates are removed by
sedimentation, either by attaching to the surface of a setiling floc or by primary treatment prior to

" biological treatment.

The most common designs for biological treatment include activated sludge reactors, trickling filters, and
rotating biological contactors (RBCs).

In general, most exsitu groundwater treatment technologies are affected by the following parameters:
presence of organic free product; extreme pH and temperature; high levels of total suspended solids; and
scale-forming agents: total dissolved solids, alkalinity, hardness, iron and manganese.

Effectiveness Biological treatment would be moderately effective for treating several of the organics

present at the site, and in particular several of the SVOCs and the BTEX compounds. Significant risks to

human health or the environment during impiementation would not be expected. For several of the
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organics the process is proven and reliable; however, the process is not proven or reliable for most of the
organics identified. Also, the process may need the addition of supplemental organics to maintain the

biological population.

Implementability The process should be readily implemenfed. Only common construction-type permits

would be required. Equipment and resources are readily available.
Cost The costs associated with biological treatment are high.

Conclusion Biological treatment is only partially effective, and the costs are high. As a result, it will not

be retained for further consideration.

Enhanced Oxidation

Enhanced oxidation processes use a controlled combination of ozone or hydrogen peroxide and
ultraviolet light to induce photochemical oxidation of organic compounds. Ozone has been used
extensively in Europe for purification, disinfection, and odor control of drinking water. Ozone alone has
the ability to break down some organics but has generally proved to be an ineffective oxidant of
halogenated organics under conditions normally used for drinking water treatment or for disinfecting
wastewaters (i.e., 1to 10 mg/L concentration levels and 5-to 10-minute contact times) (Brenton
et al., 1986; Arienti et al., 1986). Oxidation of organic species to carbon dioxide, water, etc., however, is
possible if the ozone dosage and contact times are sufficiently high (EPA, 1987). Hydrogen peroxide can

be used as an alternative to ozone for water treatment.

Ultraviolet (UV) light is electromagnetic energy whose wavelengths fall between those of visible light and
X-ray radiation on the electromagnetic spectrum. UV energy is capable of breaking down or re-arranging
a molecular structure, depending on the dissociation energies of the chemical bonds within the structure.
The combination of - ultraviolet radiation with ozone treatment results in the oxidation of organic

contaminants at a rate many times faster than that obtained from applying UV light or ozone alone.

~ Uttraviolet light photolyzes hydrogen peroxide into highly reactive radicals. In addition, UV light also either
directly oxidizes, or splits organic molecules into more reactive species, thereby enhancing the oxidation
reaction.

A typical continuous-flow enhanced oxidation system consists of an oxygen or air source, an ozone
generator or hydrogen peroxide feed system, a UV/oxidation reactor, and an off-gas ozone decomposer.

Flow patterns and configurations are designed to maximize exposure of the oxidant-bearing wastewater
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to the UV light, which is supplied by an arrangement of UV lamps. Typical reactor designs range from
mechanically agitated reactors to spray, packed, and tray-type towers. Reactor gases are passed
through a catalytic decomposer, which converts remaining ozone to oxygen and destroys any residual
volatiles. The gases are then discharged to the atmosphere or recycled. Hydrogen peroxide is gaining

importance as a supplement or replacement for ozone.

Pretreatment for the removal of suspended solids, iron, manganese, organic-free product, and scale-

forming constituents is important.

Effectiveness The hydrogen peroxide/ozone/UV technology should bg effective for most chlorinated
VOCs and benzene, toluene, ethylbenzene, and xylenes (BTEX). Effectiveness varies greatly depending
on the contaminant of concern. This process does not effectively degrade ketones and alcohols. In
addition, alcohols and ketones may be formed in the process from the degradation of other organics. The
presence of these compounds may prevent the discharge of the treated water without additional

complicated treatment.

This process is considered an innovative technology; only a few commercial systems have been installed
and tested. Bench- and pilot-scale treatability studies would therefore need-to be conducted to determine

the actual effectiveness and cost of applying this process to the contaminants of concern.

Implementability Hydrogen peroxidé/ozone/UV technology should be implementable. Only a few
vendors, however, currently offer this technology. Construction permits and a TSD permit may also be

required and should be obtainable.

Recent improvements have been made by hydrogen peroxide/UV vendors to minimize energy usage and
reduce UV lamp fouling problems. With this treatment, no toxics are emitted to the atmosphere or
adsorbed onto media that require further treatment or disposal. Hydrogen peroxide is a strong oxidizing
agent; therefore, dicing and other engineering controls are required to minimize potential risks associated
" with peroxide releases. )

Cost Costs are moderate to high. Costs may vary depending on flow rate, and contaminant type and

concentration. Enhanced oxidation requires high-energy usage, which can resuit in prohibitive costs.
Conclusion Even though enhanced oxidation may be effective and implementable, costs are expected

to be significantly higher than other equally (or more) effective and implementable technologies (such as

air stripping and activated carbon adsorption). In addition, the process may generate alcohols and
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ketones, which may prevent potential discharge standards from being achieved. As a result, enhanced

4.2.1.6 Insitu Treatment

Insitu treatment involves the remediation of the groundwater within the formation in which- it is present
with a limited extent of extraction and injection. The two main technologies considered here are insitu air

sparging and insitu biological treatment.

Air Sparging

Insitu air sparging consists of injection of contaminant-free air into the saturated zone within the
contaminated plume. The injected air bubbles disperse within the saturated zone and contact the
contaminants. In this process, the VOCs adsorbed on the soil particles and dissolved in the water are
TI.- \ Y7 Ya PN L

volatilized, like an insitu air stripping pro he VOCs are then carried into the vadose zone by the air
e n

S
phase, within the radius of influence of an operating vapor extraction system.
Air sparging is often used in combination with soil vapor extraction and bioventing. In this technology, the .
removal of the contaminants is achieved by air stripping/biodegradation of VOCs and biodegradation of
the SVOCs. Most petroleum hydrocarbon contaminants are amenable to removal from the saturated
zone using this technology. Air stripping and biodegradation of contaminants can occur simultaneously in

the groundwater as well as in the saturated zone soils.

Effectiveness. Air sparging should be relatively effective for the VOCs and some of the SVOCs.
Removal of the chiorinated VOCs (freon) from the aquifer would be by volatilization, whereas removal of
the non-chlorinated organics would be by volatilization andjor biodegradation. The process is only
somewhat proven, and treatability work would be required. In combination with vapor extraction, it should

be very reliable and there should not be any significant risks to human health and the environment.
Implementability. Air sparging would be impiementable. Permits should not be required for the air
sparging component. However, air discharge permits may be required for the associated vapor extraction
system. Vendors are available to perform this work. ‘

Cost. The costs associated with air sparging are relatively low.

Conclusion. Air sparging will be retained for further consideration at Site 7, but only in combination with

s0il vapor extraction.
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Insitu Biological Treatment

Insitu bioremediation is a process by which microorganisms biologically degrade organic compounds to
less harmful degradation products, such as carbon dioxide, methane, and water. This process is
conducted in the subsurface by providing the indigenous microorganisms optimum conditions for growth,
such as controlied pH and nutrient feed. Biodegradation can be conducted under aerobic conditions by
supplying a sufficient source of oxygen or under anaerobic conditions by removing the oxygen from the
'subsurface. The conditions chosen (i.e., aerobic or anaerobic) are dependent on the chemical
compounds to be remediated and ease of implementation. Historically, petroleum compounds are known
to be more susceptible to aerobic biodegradation than to anaerobic biodegradation. Moreover, anaerobic
biodegradation of chlorinated aliphatic compounds is incomplete and can lead to the formation of more

toxic compounds (vinyl chioride). Therefore, only aerobic bioremediation will be discussed here.

Aerobic bioremediation involves stimulation of the indigenous aerobic microftora in the subsurface to
enhance the biodegradation of contaminants by providing a supply of oxygen and nutrients. In some

cases, a cometabolite or an additional carbon source is necessary to achieve biodegradation.

Oxygen may be-provided in the form of air, pure oxygen, hydrogen peroxide, or oxygen releasing
compounds (ORC). The oxygen may either be added to the extracted groundwater prior to reinjection,
directly bubbled in through spargers (air sparging), or supplied by in-line injection of pure oxygen. The
use of hydrogen peroxide leads to certain advantages such as a greater supply of oxygen and control of

biofouling of the well.

Nutrients such as nitrogen and phosphate are essential for microorganisms and may be present in limited
concentrations in the subsurface. The forms of nitrogen and phosphorus are not critical. However, the
decision to add salts as nutrients must be based not only on laboratory tests for microbes, but also on
potential interaction with the site geochemistry. Certain nutrients such as phosphates could result in the
precipitation of calcium phosphate, which may clog pores and reduce the permeability of the subsurface.
if the contamination is relatively low, it may be necessary to add an additional carbon source to support
sufficient bacterial growth. The selection of this édditional carbon source is éritical. The compound that is
selected must not be preferentially biodegraded over the contaminants of concern. in addition, the
compound should be innocuous so that it will not adversely affect the groundwater. Other microbial
nutrients such as potassium, magnesium, calcium, sulfur, sodium, manganese, iron, and trace metals
may be already present in the groundwater.

Under aerobic conditions, petroleum hydrocarbons are more readily biodegrad_able than chlorinated

organics (freon).
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ldeally, insitu biological degradation (in the aqueous phase) would be used in combination with an
extraction system and would likely reduce the total time of remediation. However, the actual extent of
bioremediation achievable would be difficult to predict uniess the hydraulic conductivity of the subsurface
is found to be conducive to achieve adequate dispersion of nutrients and oxygen, which are vital factors

for bioremediation.
The following parameters can aid in evaluating the effectiveness and impiementability of insitu treatment:

e Hydrology/aquifer characteristics.

» Nature of contaminants. _

e Presence of biodegradable compounds (measured by oxygen demand for oxidation), nutrients
(nitrogen, phosphorus), micronutrient (trace metals, salts, sulfur), calcium and TDS.

Effectiveness Bioremediation should be effective for the ‘removal of most VOCs and SVOCs in Site 7
groundwater. The process is not well proven, and extensive treatability work could be required. In
addition, the reliability of the system is questionable, since organics and nutrients would have to be

introduced into the aquifer. Once introduced, these chemicals may be difficult to capture and remove.

Implementability Bioremediation may be implémentable. Permits would be required for the injection of
organics and nutrients into the aquifer. Because the aquifer is a sole-source aquifer, the permit may be
difficult to obtain. There are only a limited number of vendors available to perform this work, aithough not

critically.
Cost The costs associated with bioremediation are relatively low.
Conclusion Bioremediation will be retained for further consideration at Site 7.

4.3 DEVELOPMENT OF CORRECTIVE MEASURES ALTERNATIVES

The following sections provide the development of corrective measures alternatives to address the

contaminated material at Site 7.

Groundwater and very limited ‘soil contamination were detected at Site 7. Semivolatile organic
compounds (SVOCs) were greater than soil PRGs in only soil samples collected at a depth of 14 to
16 feet below ground surface, at the groundwater interface. This contamination is-likely associated with
residual groundwater/free product contaminationn. Pesticides, polychlorinated biphenyls (PCBs), and

metals other than lead were not analyzed. Based on site history, these chemicals would not be expected
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to be present. Toxicity Leaching Characteristic Procedure (TCLP) results indicate that none of the soils
tested would be classifiable as a characteristic hazardous waste. The extent of soil contamination is

limited to deep soils in the area of the former underground storage tanks (see Figure 2-1).

Groundwater contaminants detected at concentrations greater than PRGs include benzene,
ethylbenzene, toluene, xylene, freon, naphthalene, and 2-methylnaphthalene. Figure 2-2 shows the
estimated areal extent of groundwater contamination. Based on estimates provided in Appendix A, there

is approximately 18 pounds of organics in the Site 7 groundwater.
Extent and volume of contamination calculations are provided in Appendix A.

43.1.1 Alternative 1: No Action

The No Action alternative maintains the site at status quo. This alternative is retained to provide a
baseline for comparison to other alternatives; therefore, it does not address the contamination in the soils
and groundwater. There would be no reduction in toxicity, mobility, or volume of the contaminants from
treatment at Site 7 other than that which would result from natural dispersion, dilution, biodegradation, or
dther attenuating factors. Existing remedial activities, monitoring programs, and institutional controls

would be disc‘ohtinued, and the property would be available for unrestricted use.

4.3.1.2 Alternative 2: Institutional Controls and Naturail Attenuation

This alternative consists of natural attenuation and institutional controls (i.e., monitoring of natural
attenuation and site development restrictions). This alternative would monitor the natural attenuation of
groundwater contarinants. Approximately four new monitoring wells would be installed. Groundwater
sampling, quarterly for the first year and annually for the next 30 years, would be conducted. This
sampling would be performed based on state and Federal regulations and would measure changes in site
contamination. Modeling would be conducted to estimate contaminant migration and natural attenuation.
Site development restrictions would be implemented into the facility transfer documents. A reevaluation
of the site would be performed every 5 years to determine if any changes to the controls or remedy would

be required.

The viability of natural attenuation was evaluated using the BIOSCREEN model. BIOSCREEN was
developed as a simple screening tool to evaluate the natural attenuation of dissolved hydrocarbons at
spill sites involving petroleum hydrocarbons. Model runs were performed for the BTEX compounds.
Additional details on the model, input parameters, and results are provided in Apgendix D. The model
runs are based on a spill of JP-4 that was assumed to have occurred in 1975. The model predicts that

benzene concentrations would be near the PRG after 25 years, and benzene would be completed
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degraded after 50 years. Attime equails 50 years, the highest predicted concentration of toluene is 0.009
mg/L at the source. At time equals 50 years, the highest predicted concentration of ethylbenzene is
0.659 mg/L at the source. The amount of time predicted by the model for ethylbenzene to degrade to the
PRG is approximately 150 years. At time equals 50 years, the highest predicted concentration of xylene
is 0.051 mg/L at the source: The amount of time predicted by the model for xylene to degrade to the
PRG is approximately 75 years. ‘

4.3.1.3 Alternative 3: Groundwater Extraction, Treatment, and Discharge

Alternative 3 consists of groundwater extraction wells, suspended solid treatment as required, air
stripping, and reinjection. Aiternative 3 was developed as a remediation alternative to prevent
contaminated groundwater from migrating off site and remediating on-site groundwater. Site soils would
be addressed through natural degradation processes including biodegradation and fiushing to
groundwater. This alternative consists of installing groundwater extraction wells, treating and reinjecting
extracted groundwater, and long-term groundwater monitoring.

Generally, alternative development would consider options for source area treatment, downgradient
plume containment, and a combination of both. This approach results from many sites having a relatively
small area of higher‘.|evel contamination (source area) and a relatively large area of lower-level
contamination (déwngradient area). However, at Site 7 the downgradient area is small relative to the
source area. Consequently, this alternative includes only one option consisting of groundwater extraction
in the source area and an additional downgradient extraction well to prevent the contaminant plume from
migrating off site. Options for only source area treatment and only downgradient plume containment are
not considered viable for this site.

Based on preliminary caiculations, one extraction well placed toward the eastern edge of the
contaminated groundwater piume would capture contaminated groundwater before it flows off site (see
Figure 4-1). Three wells would be placed in the area of the most contaminated groundwater, and one
well would be placed in the area of the freon contaminated groundwater in the southwest portion of the
site. The wells would be constructed to capture groundwater from 15 feet below ground surface (at the
groundwater table) to 30 feet below ground suﬁacé. The wells would extract a total of approximately 40
gpm of contaminated groundwater. The location and pumping rate of the wells are based on preventing

off-site migration of contaminated groundwater. Calculations are provided in Appendix B.

Extracted groundwater would be treated to meet PRGs prior to reinjection. The treatment system is
shown in Figure 4-2 and consists of the following unit operations/processes: .equalization/chemical
precipitation, clarification, filtration, and air stripping. The extracted groundwater would be transferred to

an equalization tank to dampen flow and contaminant surges. The equalization tank would receive a total
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of 40 gpm of contaminated groundwater. Caustic would be added for pH control, and permanganate
would be added for iron and manganese oxidation. Precipitated metals would be removed in the clarifier.
The precipitate would then be disposed off site. The clarified water would be pumped to a sand filter for
suspended solids removal and then to an air stripper. An air stripping countercurrent packed tower would
be used for VOC removal. Alternately, liquid phase granular activated carbon could be used. Based on
the low volume of treated groundwater and low VOC concentrations, off .gas treatment may not be
required. After treatment, the effluent would be reinjected via an injection well placed side-gradient/down-

gfadient of the extraction well. System design calculations are provided in Appendix B. -

Groundwater monitoring would be-conducted quarterly for the first year and then annually théreafter.
Groundwater analytical data would be reviewed periodically to evaluate the effectiveness of the
groundwater containment system. If after 4 years of operation, groundwater clean-up is not complete or
contaminant removal has become inefficient then the remedy may become institutional controls and
natural attenuation (Alternative 2). The BIOSCREEN model (Appendix D) predicted that PRGs for BTEX
compounds could be attained in 10 years or less by natural attenuation if the contaminant mass was

reduced by.Q0 percent at the source.

4.31.4 Alternative 4: Air Sparging/Bioventing

Alternative 4 was developed as an insitu treatment alternative. This alternative consists of installing an
air sparging/bioventing system and conducting short-term groundwater monitoring. A schematic of the air
sparing/soil vapor extraction and treatment system is present in Figure 4-3. The air would be injected in

the areas of the contaminated groundwater, see Figure 4-4.

Generally, alternatives development would consider options for source area treatment, downgradient
plume containment, and a combination of both. This approach results from many sites having a relatively
small area of higher-level contamination (source area) and a relatively iarge area of lower-level
contamination (downgradient area). However, at Site 7 the downgradient area is small relative to the
source area. Consequently, this alternative includes only one option consisting of groundwater treatment
in the source area and downgradient area. Options for ohly source area treatment or only downgradient
plume containment are not considered viable for this site.

In the air sparging system, approximately 340 cubic feet per minute (cfm) of air would be injected into the
saturated zone. Approximately 56 air injection wells would be instalied to a depth of 10 to 20 feet below
the water table. Air injection causes volatilization of the VOCs in the groundwater and also supplies
oxygen to enhance the biodegradation in the groundwater and capillary zone. Air sparging/bioventing are
usually uéed in combination with soil vapor extraction. Vapor extraction in the vadose zone removes the
VOCs released from the groundwater and the contaminated soils in the vadose zone, as well as
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biodegradation products (mainly carbon dioxide and water). Approximately 30 soil vapor extraction wells
would be used. Horizontal spacing between wells would be designed to ensure that there are no
contaminated areas left untreated while at the same time, preventing too much overlap of zones of
influence of individual wells. [f after 4 years of operation, groundwater cleanup is not complete or
contaminant removal has become inefficient, then the remedy may become institutional controis and
natural attenuation (Alternative 2). The BIOSCREEN model (Appendix D) predicted that PR‘Gs for BTEX
compounds could be attained in 10 years or less by natural attenuation if the contaminant mass was

reduced at the source by 90 percent.

Approximately four new monitoring wells would be installed to monitor groundwater cleanup.
Groundwater monitoring would be conducted quarterly for one year and annually thereafter.
Groundwater analytical data would be reviewed to evaluate the effectiveness of the treatment system.

This alternative includes installation of a soil vapor extraction system and an air treatment system for
extracted contaminants. An insitu vapor extraction system would be installed to treat soils and
groundwater within an area of 120,000 square feet (2.8 acres), at a depth of approximately 15 feet below
grade. The area to be addressed corresponds to the extent of contamination shown in Figure 4-4 (for
groundwater). Vapor extraction utilizes an induced vacuum to pull air through the soil. The sbi! vapor

extraction rate would be 1.1 to 1.5 times the air injection rate. The vacuum transports volatile organic

- contaminants out of the soil to a vapor co_llection system. Upon withdrawal, the contaminated air stream

would be treated with a technigue apbropriate for the specific compounds. Treatment technologies for
the effluent air stream may consist of granular activated carbon adsorption, combustion, or catalytic
destruction. Gas phase granular activated carbon adsorption has been selected as the representative
process option, based on anticipated air stream contaminant concentrations. Spent carbon would be
regenerated off site. Calculations are presented in Appendix B.

Air monitoring, as necessary for the protection of human health and the environment, would be conducted
during remediai activities on site. Air discharge permits would be obtained, as necessary.

4315 Alternative 5: Bioremediation with Oxygen Releasing Compounds

Alternative 5 was developed as an active insitu bioremediation alternative. This alternative cbnsists of
adding Oxygen Releasing Compounds (ORC) to the groundwater and groundwater monitoring. The ORC
would be installed to treat groundwater within an area of 120,000 square feet (2.8 acres). The area to be
addressed corresponds to the extent of contamination shown in Figure 4-5.

Generally, alternative development would consider options for source area treatment, downgradient
plume containment, and a combination of both. This approach results from many sites having a relatively
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small area of higher-level contamination (source area) and a relatively large area of lower-level
contamination (downgradient area). However, at Site 7 the downgradient area is small relative to the
source area. Consequently, this alternative includes only one option consisting of groundwater treatment
in the source area and downgradient area. Options for only source area treatment or only downgradient

plume containment are not considered viable for this site.

The ORC provides oxygen to the indigenbus microorganisms enhancing their ability to degrade
contaminants. The addition of ORC has been demonstrated to remediate fuel contaminated
groundwater. However, biodegradation of freon is not expected. The area of freon contaminated
groundwater would be addressed through natural attenuation and monitoring. The ORC can be added in
through drive point injection, placement of ORC socks or briquettes into existing welis, or installing new
borings or trenches to place ORC into contact with the groundwater. The ORC would be added using
wells installed on 5-foot centers along the lines illustrated in Figure 4-5. The ORC would be added
periodically over a four year period. If after 4 years of operation, groundwater cleanup is not complete or
contaminant removal has become inefficient, then the rémedy may become institutional controls and
natural attenuation (Alternative 2). The BIOSCREEN model (Appendix D) predicted that PRGs for BTEX
compounds could be attained in 10 years or less by natural attenuation if the contaminant mass was

reduced at the source by 90 percent.

- Approximately four new monitoring wells would be installed. Groundwater sampling (quarterly for the first
year and annually for the next 4 years) would be conducted. This sampling would be performed based on
state and Federal regulations and would monitor the effectiveness of the ORC in enhancing the natural
biodegradation of the petroleum contamination. Site development restrictions would be implemented into
the facilities transfer documents. A reevaluation of the site would be performed every 5 years to
determine if any changes to the controls would be required. Calculations are presented in Appendix B.
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5.0 EVALUATION OF THE CORRECTIVE MEASURES ALTERNATIVES

51 EVALUATION OF CORRECTIVE MEASURES ALTERNATIVES

The corrective measures alternatives described in Section 4.3 are evaluated in this section. The
alternatives are evaluated against technical, environmental, human health, and institutional criteria.
Costs estimates are also provided. The format of the evaluation follows RCRA guidance; however, all of
the CERCLA criteria used to evaluate remedial alternatives, except support agency and community
acceptance, are addressed. Support agency and community acceptance are usually addressed after the

preferred alternative has been identified.

5.2.1 Alternative 1: No Action

5.2.1.1 Protection of Human Health and the Environment

Alternative 1 is considered primarily for comparison to the other corrective measures. This alternative is
somewhat protective of human health. Although contaminants would remain in the groundwater for
extended periods of time, they would slowly biodegrade and. attenuate. Since there are no current users
of groundwater and the existing soll contamination is at a depth of 12 to 16 feet below ground surface,
* there are no current environmental risks to human health. Under future potential scenarios, the people
could be directly exposed to the deep contaminated soils and groundwater wells could be installed and
the groundwater used for potable purposes. Under these scenarios, Alternative 1 would not be protective

of human health.

Based on the type of contamination (fuels and trace soivents), depth of contamination (12 to 16 feet
below ground surface), the distance from this site to a surface water body (Peconic River), and natural
attenuation factors, contamination from this site would not be expected to pose a significant potential risk
to ecological receptors.

52.1.2 Media Clean-up Standards

Alternative 1 would not comply with groundwater- and drinking water-based criteria at the site.
Groundwater leaving the site is currently in compliance with these requirements. However, future

migration off site would not be known.
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521.3 Source Control

Alternative 1 involves no additional source control as no action would be performed at Site 7. The source
of the contamination, underground storage tanks and fuel transfer activities at the site, has been

eliminated.

5.21.4 Waste Management Standards

There are no actions to be implemented for Alternative 1 and, therefore, no waste would be generated.

52.1.5 Other Factors

L ong-term Reliability and Effectiveness

The future potential threat to human health would remain since there would be no access controls or
removal or treatment of the contaminants. Except any decrease through natural attenuation, organic
contaminants would remain in the groundwater at Site 7 at levels greater than the media clean-up
standards and may migrate off site. Since monitoring would not be conducted, the long-term reliability

and effectiveness of this alternative would not be known.

Reduction in Toxicity, Mobility, and Volume

Alternative 1 involves no reduction in toxicity, mobility, or volume of the contaminants at Site 7 other than
that which would result from natural dispersion, dilution, or other attenuating factors. There are no
treatment processes employed; therefore, no materials are treated or destroyed.

Short-term Effectiveness

Alternative 1 involves no action and, therefore, wouid not pose any risks to on-site workers during

implementation. No environmental impacts would be expected. This alternative would not achieve any of
the CAOs. "

Implementability

Since no actions would occur, this alternative is readily implementable. The technical feasibility criteria,

including constructability, operability, and reliability, are not applicable.
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Cost Analysis

There are no costs associated with the No Action alternative.

5.2.2 “Alternative 2 - Institutional Gontrols and Natural Attenuation
5.2.21 Protection of Human Health and the Environment

Alternative 2 would be protective of human health by limiting site access and land use within and around
Site 7. Also, contaminant concentrations at the site and potential for migration would be monitored.

Existing contaminants at Site 7 do not pose current or potential future risks to ecological receptors.

This alternative involves limiting site access and use. Since the surface soils at the site do not represent
an environmental risk, fencing is not required to limit non-intrusive activities. Restrictions would be placed
to inform future workers of the contaminants in the deep soils and groundwater and to prohibit the use of

site groundwater for potable water.

Sampling of groundwater is included to monitor potential groundwater contamination migration and
determine the 'effectivéness of natural attenuation. Periodic review of the site would be necessary to
ensure that contaminant concentrations were not increasing or migrating off site and to determine
whether additional measures would be necessary to protect human heaith and the environment.

5.2.2.2 Media Clean-up Standards

In the short term, Aiternative 2 would not comply with the media clean-up standards for groundwater
(drinking water criteria). Since the contaminants present are biodegradable and/or subject to other
natural attenuation processes, groundwater would ultimately achieve the media clean-up standards.
However, the length of time required and the potential for contamination to spread to new area is
uncertain. The BIOSCREEN modeling predicts that it could take over 100 years to attain PRGs for some
BTEX compounds. Institutional controls would be b§ed to prevent exposure to media with contaminant

concentrations above clean-up standards.

5.2.2.3 Source Control

Alternative 2 does not involve additional source control, as only institutional controls would be
implemented. The source of the contamination, underground storage tanks and fuel transfer activities at

the site, has been eliminated. i
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5224 Waste Management Standards

Alternative 2 involves no removal of contaminated groundwater; therefore, this alternative would not

generate any wastes.

5.2.2.5 Other Factors

Lona-term Reliability and Effectiveness

Although no removal would occur in Alternative 2, the potential threats to human health would be
minimized. This limited action alternative would use institutional controls such as the NWIRP Calverton

transfer documents to limit future use of the site.

Institutional controls have uncertain long-term effectiveness. The protection of the potential future
construction worker would depend on effective administration and management of the transfer
documents. A reevaluation of the site would be performed every 5 years to determine whether any

changes to the controls would be required.

Also, since there is the possibility that contaminated groundwater would migrate faster than it is
attenuating, new areas could be impacted. Monitqriné would be used to address this concern and to
evaluate the effectiveness of natural attenuation. In the event that contaminant concentrations are

increasing in the downgradient areas and moving off site than additional actions may be required.

Reduction in Toxicity. Mobility, and Volume

Alternative 2 would not result in reduction in toxicity, mobility, or volume through treatment of the
hazardous substances at Site 7 other than that which would result from natural dispersion, dilution, or

other attenuating factors.

Short-term Effectiveness

Alternative 2 would involve groundwater monitoring, administration of institutional controls, and potential
restriction of residential land use. The short-term risks associated with these limited remedial activities
would be minimal. Sampling personnel would wear the required personal protective equipment (PPE)
and receive the appropriate health and safety training. There would be no potential risk to the community

or environmental impacts upon the implementation of institutional controls. .
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implementability

Alternative 2 is expected to be readily implementable since Site 7 is located within a controlled facility,
where rules and local ordinances can be strictly enforced. Restrictions for future property use would

involve legal assistance and regulatory approval. Provisions in the NWIRP Calverton transfer documents
would be defined and enforced relatively easily because the site is located within a Federal facility.

Sampling and analysis are also readily implemented.

Cost Analysis

The following costs are estimated for Alternative 2.

Capital Costs: $70,300
O&M Costs: $0
Monitoring Costs; $220,000/yr (Year 1)

$79,400/yr (Year 2 through 30)
30 Year Present-Worth:  $1,230,000

Detaited cost estimates are included in Appendix C.

5.2.3 Alternative 3: Groundwater Extraction, Treatment, and Discharge

Plume remediation would be used to accelerate the cleanup of groundwater and ensure that
contaminated groundwater is not migrating off site. In general, five extraction wells would be used. One
groundwater extraction well located near the downgradient édge of the plume would be used to contain
contaminated groundwater from migrating off site. Three extraction wells at the hot spot areas would
extract the highly contaminated groundwater. One exiraction well would be placed in the area
contaminated only with freon. Extracted groundwater would be treated prior to reinjection. In the
treatment system, metals (as needed) and organic contaminants would be removed from groundwater.
Concentrated contaminants would be transported. off site for disposal. If required, spent granular
activated carbon would be regenerated off site. Groundwater reinjection wells would be piaced to
enhance contaminant removal. Restrictions on groundwater use would be necessary to ensure that

contaminated groundwater would not be used for drinking during the remediation phase.

Groundwater monitoring would be conducted to determine the effectiveness of the containment system
and to determine whether contaminant concentrations were decreasing. Groundwater extraction and
treatment would be conducted as long as groundwater has contaminant concentrations above PRGs.

Only limited soil contamination has been detected at the groundwater interface. Natural flushing of
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contaminants into the groundwater, coupling with biodegradation of the contaminants in the soils, would
ultimately address the contaminants in the soils. However, since flushing of contaminants from the soils
is a slow process, even low levels of contaminants in the soils could significantly extend the time required

to achieve the groundwater PRGs.

Groundwater extraction and treatment would be readily implemented. Equipment for groundwater
extraction and injection well construction would be readily available and instaliled. Permits may be
required for general construction as well as for water and air discharges. The components of the

groundwater treatment system are common and would not require special equipment.

O&M requirements for this system would be extensive and consist of the following:

e Extraction/injection wells
« Oxidation/precipitation facilities
e  Fiitration units

s Air stripping facilities and/or carbon adsorpti‘yon units

This alternative would take 1 to 3 years to implement. Groundwater extraction and monitoring would be

conducted for 30 plus years.

5.2.31 Protection of Human Health and the Environment

Alternative 3 would be protective of human health and the environment by containing and treating
contaminated groundwater at Site 7. During implementation, site contaminants would also be treated in
situ via natural biodegradation and other attenuation factors. The extracted groundwater would be treated
using air stripping prior to reinjection. Long-term groundwater monitoring would be conducted to determine
the effectiveness of this alternative. Restrictions on groundwater use wouid be implemented to prevent

exposure to contaminated groundwater during the remediation process.

After the VOC portion' of the remediation is comp]ete, some SVOC contaminants would remain in the soils
near the water table. These SVOCs are primarily PAHs, which are naturally biodegradable, but over
relatively long periods of time. The PAHs are at depth near the water table and only represent potential risk

to human receptors under a long-term direct contact scenario.

5.2.3.2 Media Clean-up Standards

in the short term, Alternative 3 would not comply with the media clean-up standards for groundwater.

Contaminated groundwater would be extracted to prevent off-site migration of contaminated groundwater
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and treated prior to reinjection. Through groundwater extraction and treatment and natural
biodegradation, groundwater would ultimately achieve the media clean-up standards. However, the
length of time required is uncertain. Institutional controls would be used to prevent exposure to media

with contaminant concentrations above clean-up standards.

Some SVOC contaminants would remain in the soils near the water table. These SVOCs are primarily
PAHs, which are naturally biodegradable, but over relatively long periods of time. The PAHs are at depth
near the water table and only represent potential risk to human receptors under a long term direct contact

scenario.

5.2.3.3 Source Control

The source of the contamination, underground storage tanks and fuel transfer activities at the site, has
been eliminated. This alternative would extract and treat contaminated groundwater and reduce the

potential for further spread of contaminated groundwater.

5.2.34 Waste Management Standards

Treatment residues generated during the process include metal sludges and drilling related soils. The off
gas from the air stripper would be treated if required. Sludges and/or possibly granular activated carbon
residuals would be loaded into suitable containers and transferred to appropriate off site

treatment/disposal facilities.

Equipment used on site may come in contact with potentially hazardous chemicals (contaminated
groundwater). The equipment would be decontaminated prior to leaving site. Decontamination water

would be collected, sampled, and if requiréd, properly treated and disposed.

5.2.3.5 Other Factors

Long-term Reliability and Effectiveness

Alternative 3 would provide for good long-term effectiveness since groundwater extraction can be very
effective at containing contaminated groundwater. Long-term groundwater monitoring would be conducted
to determine the effectiveness of this alternative.

Groundwater extraction alternatives can result in residual contaminant concentrations in groundwater

leveling off at relatively low concentrations but that are still greater than the PRGs. If this occeurs,
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Alternative 3 includes a provision for shutting down and switching to monitored natural attenuation
(Alternative 2).

The effectiveness. .of this alternative would be' monitored through confirmation sampling. The
effectiveness of the treatment residuals treatment would be confirmed by sampling and testing before the
material is shipped off site for treatment/disposal. During installation and monitoring, PPE would be used
and monitoring conducted to ensure that exposure of the workers to potentially contaminated material is

minimized.

Reduction in Toxicity. Mobility, and Volume

Alternative 3 would utilize treatment of the contaminated groundwater to reduce the toxicity, mobility, and
volume of the waste. The toxicity of the VOCs would be eliminated through photochemical degradation in
the atmosphere, thermal destruction during regeneration of activated carbon, if required, and/or natural
insitu biodegradation.  The treatment residuals would be transported off. site to a permitted

treatment/disposal facility.

Short-term Effectiveness

Based on the relatively low concentration of contaminants at Site 7, the short-term effectiveness for
Alternative 3 would be moderate. Site workers would receive the appropriate health and safety training
and would wear the required PPE during implementation. If air stripping is used to treat the groundwater,
the off gas would be treated as required to comply with state requirements. One potential risk to the
community would bé during transport of the contaminated materials off site for treatment and disposal.
Since the residues to be collected are not anticipated to be hazardous, this risk is anticipated to be

minimal.

Implementability

Alternative 3 is considered to be implementable. ADriIAIing contractors and equipment are readily available
- for extraction well installation. The remedial technologies are well proven and established in the
remediation and construction industries. Additional extraction wells, if indicated by confirmation sampling,
would require supplemental drilling. Treatment/disposal facilities are available. Sampling and analysis

are also readily implementable.
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Cost Analysis

The following costs are estimated for Alternative 3.

Capital Costs: $2,240,000
O&M Costs: $150,000 (30 year)
Monitoring Costs: $116,000/yr (Year 1)

$55,900/yr (Year 2 through 30)
30 Year Present-Worth:  $4,900,000

Detailed cost estimates are provided in Appendix C.

52.4 Alternative 4: Air Spargina/Bioventing

Air sparging would be used in combination with soil vapor extraction to remove volatile contaminants from
the groundwater. Soil vapor extraction wouid then remove the volatilized contaminants as they move

through the unsaturated soil. The addition of air also enhances biological activity in groundwater and soil.

Short-term gr;aundwater monitoring would be conducted to determine the effectiveness of the treatment
system and to determine whether contaminant concentrations had decreased to below PRGs. Additional-
action for groundwater and in particular SVOC contaminated groundWater may be necessary if
contaminant concentrations remain above PRGs. In combination with soil vapor exfraction, air

sparging/bioventing may address most of the volatile and biodegradable contaminants.

Air sparging/bioventing could onily be implemented in combination with soil vapor extraction. Air
sparging/bioventing along with vapor extraction would be readily implementable. The equipment used to
construct and operate this technology are relatively common. Air sparging/bioventing would be operated
for the same length of time the vapor extraction system would be operated (approximately 2 to 4 years).

5.2.41 Protection of Human Health and the Environment

Alternative 4 would be protective of human health and the environment by treating the organic
contamination in place. Sparging/bioventing would volatilize/degrade the majority of contaminants in the
“groundwater. The volatilized contaminants would be collected by the vapor extraction system and vapor
phase granular activated carbon would be used as needed to comply with air discharge quality standards.
Some SVOC contaminants would remain in the soils near the water table. These SVOCs are primarily

PAHSs, which are naturally biodegradable, but over relatively long periods of time. The PAHs are at depth
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near the water table and only represent potential risk to human receptors under a iong term direct contact

scenario.

Short-term groundwater monitoring would be conducted to determine the effectiveness of the alternative
and whether additional action for groundwater would be necessary. Restrictions would be necessary until
groundwater concentrations were below PRGs to ensure contaminated groundwater would not be used

for drinking.

5.2.4.2 Media Clean-up Standards

Alternative 4 would comply with the media clean-up standards for,groundwater. Air sparging/bioventing
would volatilize/degrade the majority of contaminants in the upperv portion of groundwater. The volatilized
contaminants would be collected and treated by the vapor extraction system. It would include long-term
monitoring to determine whether contaminant concentrations were decreasing. Institutional controls

would be used to prevent exposure to media with contaminant concentrations above clean-up standards.

5243 Source Control

The source of the contamination, Lmderground storage tanks and fuel transfer activities at the site, has
been eliminated. This alternative would use air sparging/bioventing of the groundwater that is in excess
. of PRGs. The volatilized contaminants would be collected and treated by the vapor extraction system.
This action would reduce the potential for further spread of contaminated groundwater that could pose a

threat to human health.

5.2.4.4 Waste Management Standards

During implementation of Alternative 4, waste management practices would be used to avoid spreading

contamination. Contaminated groundwater would be air sparged, and the air with volatilized contaminants

" . would' be coliected and treated as needed prior to release to the atmosphere. The treatment residuals

would be loaded into suitable containers for transportation to an off-site treatment/disposal facility. If
treatment were required, the treatment residuals would be transported to an appropriate off-site facility to
convert the hazardous contaminants to nonhazardous or less toxic compounds.

Equipment used on site may come in contact with potentially hazardous chemicais (contaminated

groundwater). The equipment would be decontaminated prior to leaving site. Decontamination water

would be coliected, sam’pled, and if required, properly treated and disposed.
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5.2.4.5 Other Factors

Long-term Reliability and Effectiveness

Alternative 4 would provide good long-term effectiveness since air sparging/bioventing can be very
effective at treating VOC and SVOC contaminated groundwater. Long-term groundwater monitoring wouid

be conducted to determine the effectiveness of this alternative.
Insitu groundwater treatment alternatives can Tesult in residual contaminant concentrations in
groundwater leveling off at relatively low concentrétions, but that are still greater than PRGs. If this
occurs, this alternative includes a provision for shutting down the air injection and vapor extraction wells
and switching to monitored natural attenuation (Alternative 2).

The effectiveness of this alternative wouid be monitored through the groundwater monitoring.

Reduction in Toxicity, Mobility, and Volume

Alternative 4 would utilize treatment of the contaminated air and in-situ bioremediation to reduce the
toxicity, mobility, and volume of contamination. The treatment residuals would be transported off-site to a
permitted TSD facility. The treatment process would convert hazardous contaminants to nonhazardous or

less toxic compounds that are more stable, less mobile, and/or inert.

Short-term Effectiveness

Based on the relatively low concentration of contaminants, the short-term effectiveness for Alternative 4
would be moderate. Site workers would receive the appropriate heaith and safety training and would
wear the required PPE during implementation. The only potential risk to the community would be during
transport of the contaminated materials off site for treatment and disposal. There are no potential
~ environmental impacts from the implementation of this alternative. The potential human exposure to

contaminated groundwater would be reduced through'implementation of this alternative.

implementability

Alternative 4 is considered to be implementable. Drilling contractors and equipment are readily available
for injection and extraction well installation. The remedial technologies are well proven and established in
the remediation and construction industries. -Additional extraction wells, if indicated by confirmation
sampling, would require supplemental drilling. TSD facilities are available for treatment of treatment

residuals contaminated with organics. Sampling and analysis are also readily implementable.
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Cost Analysis
The following costs are estimated for Alternative 4.

Capital Costs: $700,000

O&M Costs: $59,400 (4 years)
Monitoring Costs: '$78/000/yr (Year 1)

$42,280/yr (Years 2 through 30)
30 Year Present-Worth:  $1,570,000

Detailed cost estimates are provided in Appendix C.

5.2.5 Alternative 5: Bioremediation with Oxygen Releasing Compounds

Alternative 5 was developed as an active in-situ bioremediation alternative to avoid extracting
contaminated groundwater or air. This alternative consists of adding Oxygen Releasing Compounds
(ORC) to the groundwater and groundwater monitoring. The ORC would be installed to treat groundwater

within an area of 120,000 square feet (2.8 acres).

The ORC provides oxygen to the indigenous microorganisms enhancing their ability to degrade
contaminants. The addition of ORC to petroleum contaminated ground water has been demonstrated to
fully remediate groundwater contamination. The ORC can be added in several ways, through drive point
injection, placement of ORC socks or briquettes into existing wells, and installing new borings or trenches
to place ORC into contact with the groundwater. For costing purposes, new wells are budgeted. Also,
the quantity of ORC is based on the total estimated petroleum hydrocarbons at the site, and the ORC

cost is considered as a capital cost element.

Groundwater analytical data would be reviewed to evaluate the effectiveness of the treatment system.
This alternative would monitor the assisted natural attenuation of groundwater contaminants.
Groundwater sampling (quarterly for the first year and annually for the next four years) would be
conducted. This sampling would be performed based on state and Federal regulations and would
monitor the effectiveness of the ORC in enhancing the natural biodegradation of the petroieum
contamination. Site development restrictions wouid be implemented into the facility transfer document.
Deed restrictions on groundwater use would be necessary untit groundwater was remediated to below
PRGs. An evaluation of the site would be performed after 5 years to determine if the controls would be
required. |
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implementation of this aiternative would not pose any safety risk to nearby communities, the environment,
or on-site workers. Remedial activities would not cause fire or explosion. On-site workers would be
protected from exposure to hazardous substances through appropriate use of PPE. OSHA standards

would be followed during all remedial activities.

5.2.5.1 Protection of Human Health and the Environment

Alternative 5 would be protective of human health and the environment by treating the groundwater at
Site 7. ORC assisted bioremediation would degrade the majority of contaminants in the upper portion of
groundwater. Short-term groundwater monitoring would be conducted to determine the effectiveness of
the alternative and whether additional action for groundwater would be necessary. Restrictions would be
necessary until groundwater concentrations were below PRGs to ensure contaminated groundwater

would not be used for drinking.

5.2.5.2 Media Clean-up Standards

Alternative 5 would eventually comply with most of the media clean-up standards for groundwater. Freon
would not be addressed by ORC directly. Freon was detected in a separate plume in the southwestern
portion of the site, and in the main plume that contains rﬁainly BTEX compounds. Other attenuation
. factors would ultimately reduce the freon to meet the criteria. ORC assisted bioremediation would
degrade the majority of contaminants in the upper portion of groundwater. It would include monitoring to
determine whether contaminant concentrations were decreasing. Institutional controls would be used to
prevent exposure to media with contaminant concentrations above clean-up standards.

5.2.5.3 Source Control

The source of the contamination, underground storage tanks and fuel transfer activities at the site, has
been eliminated. This alternative would use ORC assisted bioremediation of the groundwater that is
contaminated in excess of PRGs. This action would reduce the potential for further spread of
contaminated groundwater that could pose a threat to human heaith.

5254 Waste Management Standards

During implementation of Alternative 5, waste management practices would be used to avoid spreading
contamination. Contaminated groundwater would be treated with ORC assisted bioremediation, which
should reduce contaminant concentrations to below PRGs prior to completion. There shouid be no

treatment residues associated with this alternative. -
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Equipment used on site may come in contact with potentially hazardous chemicals (contaminated
groundwater). The equipment would be decontaminated prior to leaving site. Decontamination water

would be coliected, sampled, and if required, properly treated and disposed.

5.3.5.5 Other Factors

Long-term Reliability and Effectiveness

Alternative 5 would provide good long-term effectiveness since ORC assisted bioremediation can be very
effective at treating VOC contaminated groundwater. Long-term groundwater monitoring would be

conducted to determine the effectiveness of this alternative.

Insitu groundwater treatment alternatives can result in residual contaminant concentrations in
groundwater leveling off at relatively low concentrations but that are still greater than PRGs. If this

occurs, Alternative 5 includes a provision for switching to monitored natural attenuation (Alternative 2).

The effectiveness of this alternative would be monitored through groundwater monitoring. During
installation and monitoring, PPE would be used and monitoring conducted to ensure that exposure of the

workers to potentially contaminated material is minimized.

Reduction in Toxicity, Mobility, and Volume
Alternative 5 would utilize treatment of the contaminated groundwater by insitu bioremediation to reduce
the toxicity, mobility, and volume of the waste. The treatment process would convert hazardous

contaminants to nonhazardous or less toxic compounds that are more stable, less mobile, and/or inert.

Short-term Effectiveness

Based on the relatively low concentration of contaminants, the short-term effectiveness for Alfernative 5
would be moderate. Site workers would receive the appropriate health and safety training and would
wear the required PPE during implementation. There are no potential environmental impacts from the
implementation of this alternative. The potential human exposure to contaminated groundwater would be

reduced through implementation of this alternative.

Implementability

Alternative 5 is considered to be implementable. it involves using an innovative technology, the ORC.

Contractors and equipment are available for injection/installation of the ORC and additional well
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installation. The remedial technology has been the subject of studies that have established it as a viable
remediation for petroleum contaminated groUndwéter. Sampling and analysis are also readily

implementable.

Cost Analysis

The following costs are estimated for Alternative 5

Capital Costs: $3,800,000
O&M Costs: $0/yr

Monitoring Costs: $80,160/yr (Year 1)
' $55,000/yr (Years 2 through 30)
30 year Present-Worth:  $4,500,000

Detailed cost estimates are provided in Appendix C.

5.3 JUSTIFICATION
5.3.1 Technical

Alternatives 1 and 2 would require long-term maintenance and restrictions in the transfer documents.
Alternatives 3, 4, and 5 may require long-term acﬁon; however, because treatment would be used to
address the majority of the contamination, restrictions would be less. Alternatives 3, 4, and 5 would
actively treat contaminants in the groundwater. Alternative 4 would remove the majority of the
contaminants in the quickest time frame (approximately 2 to 5 years). However, SVOC contamination
may not be addressed in this time period. Alternative 5 should be able to remediate the site in 3 to 10
years. Alternative 3 should capture all of the groundwater contamination. However, cleanup may last
greater than 30 years. All the alternatives but Alternative 1 include operation and maintenance (O&M)
and/or sampling requirements; however, Alternative 4 may be for the shortest period of time. All five

alternatives are implementable.

5.3.2 Human Health

Alternatives 3, 4, and 5 would provide treatment of groundwater. Alternative 3 would prevent migration of
contaminated groundwater off site. If contaminants above PRGs remain in groundwater under
Alternatives 1, 2, 4, and 5 then contaminated groundwater could migrate off site. The potential for off-site

migration is greater under Alternatives 1 and 2 than under Alternatives 4 and 5.
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5.33 Environmental

None of the alternatives would adversely affect the environment. Alternative 3 would prevent migration of
contaminated groundwater off site. If contaminants above PRGs remain in groundwater under
Alternatives 1, 2, 4, and 5 then contaminated groundwater could migrate off site. The potential for off-site

migration is greater under Alternatives 1 and 2 than under Alternatives 4 and 5.

5.3.4 Cost Estimates

The estimated capital, O&M, and net present worth costs are presented in Table 5-1.

5.4 RECOMMENDED CORRECTIVE MEASURE

The recommended alternative for this site is Alternative 4 - Air Sparging/Bioventing. In the event that the
air sparging/bioventing treatment efficiency levels off (2 to 5 years), then the remediation would switch to

Alternative 2 - Institutional Controls and Natural Attenuation.
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TABLE 5-1

SUMMARY OF CAPITAL, O&M, AND MONITORING COSTS ESTIMATES
SITE 7 - NWIRP CALVERTON, NEW YORK

30-Year Net Present

Alternative Capital ($) Q&M ($/yr) Monitoring Year 1 ($) | Monitoring Years 2
to 30 (8/Yr) Worth ($)

1 - No Action 0 0 0 0 0
2 - Institutional Control and 70,300 0 220,000 79,400 1,230,000
Natural Attenuation
3 - Groundwater Extraction, 2,240,000 150,000 for 30 years | 116,000 55,900 4,900,000
Treatment, and Discharge
4 - Air Sparging/Bioventing 700,000 59,000 for 4 years 78,400 42,280 1,570,000
5-0RC 3,800,000 0 80,000 55,000 4,500,000

5 year review costs of approximately $20,000 each are not included.
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APPENDIX A
 SOIL AND GROUNDWATER VOLUME CALCULATIONS .



CA9907S7CMSCALC 10/21/99

Appendix A - Soil and Groundwater Volume Calculations

A-1 Estimate areal extent and volume of contaminated soils.

The PRGs for soils are the NYS TAGM (4046). Positive detections and TAGMs are discussed beiow.
The oniy chemicals detected at concentrations greater than TAGM 4046 are PAHs and xylene.
Samples were collected at depth of greater than 14 feet bgs. During tank removal operations,

most petroleum contaminated soils were observed at the water. Some petroleum contamination was

noted near some of the tank fill tubes and was excavated and disposed off site during tank removal.

The soil TAGMs for PAHs are based on direct human contact/injestion of soils. The presence of 14 feet of
clean soil above the contaminated soils would effectively preclude extensive human contact.

The TAGM for xylene is based on groundwater contamination.

Based on the data and observations of free product, the estimated maximum areal extent

of the contaminated soils is 20,000 SF
or 0.46 acres

The estimated thickness of the contamination is 3 feet (14 to 17 feet bgs) which corresponds to the

smear zone of floating product on the water table. The corresponding volume is 2222 CY
Say 2200 CY

VK
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TABLE 7-12

DATA EVALUATION - SOIL SAMPLES

SITE 7 - FUEL DEPOT AREA

NWIRP CALVERTON, NEW YORK

Chemical Frequency of Range of Positive Data Distribution Representative 2
Detection Results (mg/Kg) Characteristic Concentrations //
(mg/Kg)

Di-n-butyiphthaiate 4/9 0.026 L.ognormai 0.276 5 0
Fluoranthene 219 0.220-0.310 Undefined 0.265 30
Pyrene 219 0.260 - 0.340 Undefined 0.300 1Y 0
Benzo(a)anthracene 28 0.084 - 0.130 Undefined 0.112 0- 225
Chrysene 29 0.082-0.110 Undefined 0.096 0. 'f
Din-octylphthalate 119 0.030 Undefined 0.030 D
Benzo(b)fiucranthene 29 0.081 - 0.089 Undefined 0.085 /1
Benzo(k)fluoranthene 29 0.057 - 0.084 Undefined 0.071 [ |
Benzo(a)pyrene 2/8 0.057 - 0.076 Undefined 0.067 0 ;()b I
indeno(1,2,3-cd)pyrene 179 0.036 Undefined 0.036 311

S I AL ST
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calibration range. As a result, results may be biased low.

NA - Not available

Post Closure Report, 1998

ca9806fpppcr, 06/11/98

VA

Parameter NYSDEC TAGM Tank 06-12-13
4046 (1% TOC) Soil Result (ma/kq)
Criteria (mg/kg) Sample 1 Sample 2 Sample 3
Methylene chioride 0.1 0.0055
Acenaphthene 50 0.087J
Benzo (a) anthracene 0.224 0.45
Benzo (a) pryrene 0.061 0.45
Benzo (b) fluoranthene -1 0.53
Benzo (d,h;i) perylene 50 0.33J
Benzo (k) fluoranthene 1.1 0.23J
Chrysene 0.4 0.53
Fluoranthene 50 1.0
Indeno(1,2,3-CD) pyrene 3.2 0.31J
Phenanthrene 50 0.32J
Pyrene 50 0.88
Parameter NYSDEC TAGM Tank 06-12-14
4046 (1% TOC) Soil Result (mg/k
Criteria (mg/kg) Sampie 1 Sample 2 Sample 3
Toluene ‘ 1.5 0.013
1 Xylene 1.2 0.0083J
Parameter NYSDEC TAGM Tank 06-12-15
4046 (1% TOC) Soil Result (mg/kg)
Criteria (mg/kg) Sample 1 Sample 2 Sample 3
Toluene 1.5 0.11 ‘
Ethylbenzene 5.5 0.59
Xylene 1.2 2.6E
2-methylnaphthalene 36.4 2.6
E- Encore samplers were used to collect media. Xylene result exceeded equipment




TABLE 4-3

SUBSURFACE SOIL ANALYTICAL RESULTS
50,000 GALLON FUEL TANKS
SITE 7 - FUEL DEPOT AREA

PHASE 2 RFI

NWIRP CALVERTON, NEW YORK

DRAFT

27

Chemical TAGM Analytical Result (ug/kg)
4046 FDT1SB01 | FDT1SB02 | T1-DUP-7 | FDT1SBO3 FDT25B01 | FDT2SB02 | FDT2SB0O3 FDT25B04

Toluene 1500 4J

Anthracene 50000 610J 1200J 310J

Benzo(a)anthracene 224 3,300 1,500 2,300 2,000 100J

Benzo(b)fluoranthene 1100 1,700 760 1,100 | 1,2004 430

Benzo(k)fluoranthene 1100 1,700 700J 1,2004 920J 250J

Benzo(ghi)perylene 50000 | 1,100J 560J 830J 7204 190J 360

Benzo(a)pyrene 61 2,200 990 1,500J | 1,400J 500

Chrysene 400 3,100 1,600 2,600 2,100 410

Dibenz(a,h)anthracene 14 240J

Fluorene 50000 180J 5504

Fluoranthene 50000 7,400 4,200 6,900 4,600 1304

Indeno(1,2,3-cd)pyrene 3200 1,400J 650J 980J 860J 250J 380
| Phenanthrene 50000 870J 2,100J 2504
| Pyrene 50000 10,000 3,400 5,300 4,900 120J
| Carbazole - 120J

| antatively ldentitied Yes Yes Yes Yes Yes Yes
L ompounds

¢a9709rf143, 01/16/98, cto 0270



TABLE 4-3 (Continued) - Page 2

SUBSURFACE SOIL ANALYTICAL RESULTS
59,000 GALLON FUEL TANKS
SITE 7 - FUEL DEPOT AREA

PHASE 2 RFI

NWIRP CALVERTON, NEW YORK

DRAFT

Chemical STARS Analytical Result (ug/kg)
Memo #1 FDT2SB05 FDT3SBO1 FDT3SB02 FDT3SB03 FDT3SB04 FDT3SB05
Toluene 1500 '
Anthracene 50000
Benzo(a)anthracens 224
Benzo(b)fluoranthene 1100 82J 50J
Benzo(k)fluoranthene 1100
Benzo(ghi)perylene 50000 390 280J
Benzo(a)pyrene -61 36J 170J
Chrysene 400
Fluorene 14
Fluoranthene 50000 .
| Indeno(1,2,3-cd)pyrene 50000 480 340
Phenanthrene 3200
Pyrene 50000
™ Carbazole 50000
Tentatively identified - Yes Yes

Lompounds

samples were collected at the bottom of each tank excavation, which is approximately 15 to 17 feet below ground surtface.

VOC: volatile organic compounds.
SVOC: semi-volatile organic compounds.

cag9709rft43, 01 i, cto 0270
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A-2 Estimate the areal extent and volume of contaminated groundwater.

The PRGs for groundwater are Federal and NYS MCLs. P_ositive detections are presented below.
The chemicals dete&éd at concentrations greater than MCLs are presented on the attached sheets.
The chemicals consist primarily of diesel -type volatile organics and semivolatile organics.

Calculate the volume of contaminated groundwater and mass of soluble contaminants.

Fuel plume: Width: : 220 feet
Length: 520 feet
Area: 114,400 SF
Area: 2.63 acres
Thickness: 20 feet
Volume: 4,278,560 gallons (0.25 porosity)
Approximate mass of soluble constituents. 17.84 pounds (500 ug/ TEX)
Freon Plum Width: 60 feet
Length: 120 feet
Area: 7,200 SF
Area: 0.17 acres
Thickness 40 feet
Volume: 538,560 gallons (0.25 parosity)
Approximate mass of soluble constituents. 0.22 pounds (50 ug/)
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DRAF
TABLE 4-1
TEMPORARY MONITORING WELL ANALYTICAL RESULTS
SITE 7 - FUEL DEPOT AREA
PHASE 2 RFI
NWIRP CALVERTON, NEW YORK
QUICK TURN AROUND VOC RESULTS (VOLUMETRIC) - DOWNGRADIENT INVESTIGATION
Sample Depth Analytical Resuit (ug/l)
Location | BWT (ft) | Benzene | Chloro- Ethy! Toluene | Xyiene 1,1,2- | 1,1-DCA
benzene | benzene TCA

FDGWO0117 5

FDGWO0136 | 20

FDGWO0219 5

FDGWO0234 20 | 3

FDGWO0319 5 17 11 15 26 10

FDGWO0334 20 12 B 10 17 6

FDGW0419 5 0.6

FDGWO0434 20 . 0.6

FDGWO0454 40 1
1,1,2-TCA: 1,1,2-trichioroethane
1,1-DCA: 1,1-dichloroethane

ca3709rft41, 01/05/98 cto 27C
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TABLE 4-1 (Continued) - Page 2
TEMPORARY MONITORING WELL ANALYTICAL RESULTS
SITE 7 - FUEL DEPOT AREA

PHASE 2 RFl

NWIRP CALVERTON, NEW YORK

FIXED BASE VOC AND SVOC RESULTS (QUANTERRA) - SOURCE AREA

DRAFT

Chemical Analytical Result (ug/l)

FDGWG05 FDGWO06 FOGWO7
Benzene 12 11
Ethylbenzene 480 170 67
Toluene 710 7J 12
Xylene 1,900 540 320
Diethylphthalate 3J
2.4-dimethyiphenol A :
Fluorene 1J 1J
2-methyinaphthalene 54 69 62
2-methylphenol 2J 2J
4-methyiphenol 3J
Naphthaiene 80 110 79
Phenanthrene 1J
Carbazole 10
Tentatively Identified Yes Yes Yes
Compounds

VOC: volatile organic compounds.

SVOC: semi-volatile organic compounds.

Sampie to location correlation is groundwater (GW) equals temporary well (TW), e.g. Sample FDGWO01, was
collected from temporary monitoring well TWO01.

©ag709rftd1, 01/19/98. cto 270
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DRAFT
34 TABLE 4
3
3 COMPARISON OF GROUNDWATER RESULTS - RDS. 1 & 2
SITE 7 - FUEL DEPOT
NWIRP CALVERTON, NEW YORK
CHEMICAL MDULIDL FD-GW01-8 FD-GWO014 FD-GW02-8 FO-GW024 FD-GW03-8
(UQIL) AUG '94 MAR ‘98 AUG '94 MAR ‘95 AUG '94 | WAR 'S5 AUG '94 MAR '95 AUG '94 MAR ‘98
TCL VOLATILES
1,1-DICHLOROETHANE -2 3J 3J 3 2J
CHLOROFORM 2 1J 05J 03J
1,2-DICHLOROETHANE 2 064 08J 06J
1,1,1-TRICHLOROETHANE 2 24 14 24 AR
TCL SEMIVOLATILES
DIETHYL PHTHALATE - 2 03J
TAL METALS
LEAD R 10R 9.0 10R 140 J 4R SR JoJ

S 1A vl

£t Q10
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TABLE 4 (CONTINUED)

COMPARISON OF GROUNDWATER RESULTS -RDS. 1 & 2

SITE 7 - FUEL DEPOT

NWIRP CALVERTON, NEW YORK

DRAFT

CHEMICAL MDLADL FD-GW03-1 FD-GW04-S FD-GW04-1 FC-GW05-S
‘ WOl [TAUG's4 | MAR'E | AUG'S4 | AUG'S4® | MAR'SS | AUG'S4 | MAR'SS | AUG'94 | MAR'9S
TCL VOLATILES
1,1-DICHLOROETHANE 2 24 3l 24
1,2-DICHLOROETHANE 2 054 06J
1,1,1-TRICHLOROETHANE 2 14 24 14 14
TOLUENE 2 34 3 a5
| ETHYLBENZENE 1 170 180 200 26
TOTAL XYLENES 0.5 1500 1600 1600 29
TCL SEMIVOLATILES
2,4-DIMETHYLPHENOL 1 14 54 094
NAPHTHALENE 1 0.1 84 3 15 84
2-METHYLNAPHTHALENE 1 2) 14 54 13
BIS(2-ETHYLHEXYL) PHTHALATE 2 24
TAL METALS
LEAD 2 3R 13R 2R 14.0 14 R 10R 6.0




TABLE 4 (CONTINUED)

. COMPARISON OF GROUNDWATER RESULTS - RDS. 1 & 2

WnpUIPPY
£4-66-30Q

71

€1 0Ll

SITE 7 - FUEL DEPOT

NWIRP CALVERTON, NEW YORK

R - Rejectad (low matrix spike recovery)

CHEMICAL MDL/IDL FC-GW06-S
(ugt) AUG'34 | MAR'95 | MAR'9s°

TCL VOLATILES
TOLUENE 1 160 25 204
ETHYLBENZENE 1 290 170 1209
TOTAL XYLENES 0.5 2400 850 860
TCL SEMIVOLATILES

[ ameTHYLPHENOL 1 15
NAPHTHAL ENE 1 150 41 37
2-METHYL NAPHTHALENE 1 78 22 19
DIBENZOFURAN 2 24
DIETHYL PHTHALATE 2 14
FLUORENE 2 2
PHENANTHRENE 1 14
BIS(2-ETHYLHEXYL) PHTHALATE 2 3J 05 03J
TAL METALS
LEAD 2 18R 25.0 20.0
D - Duplicate
J - Estimated

DRAFT
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APPENDIX B - ALTERNATIVE SPECIFIC CALCULATIONS
B-1 ALTERNATIVE 3 - GROUNDWATER EXTRACTION, TREATMENT AND DISPOSAL

Groundwater rate extraction calculations are based on the calculations presented on pages

Assumptions
K 100 ft/day
b 40 feet
Width 50 feet source area

160 feet maximum
Add one well for treon contaminated groundwater area, do not incréase_ ﬂ_ow rate ‘since éreas interact.
See Figure 4-1 for well locations
Combined flow rate is estimated to be 40 gpm
Treatment Plant design is as tollows.

Equalization Tank Use for blending, neutralization, and iron/manganese oxidition.

Provide - 60 minutes Volume is 2400 gallons
increase to provide free board: 3000 gallons
Caustic requirement is assumed to be . 12 mgh
Caustic requirement is then 1 tpy
Permanganate feed is estimated to be 2 mg/l
0.2 tpy

Quantities of caustic and permanganate are very low and in expensive. Higher
quantities may be required.

Clarifier Used for settling and storage of particulates (may not be required)
Provide for 0.4 gpm/it

Size wouid be: 12 feet diameter

Provide sand filtration

Provide for 5 gpnvst
Size would be 2 units . : 3 teet in diameter
Provide a clear well and equalization tanks for backwash water. Each tank would be 3000 gallons

I



CA9907S7CMSCALC 10/21/99

Filter press (may not be required.)

Potentiail volume of dewatered sludge would be

TSS estimate: - 80 mgfh
Use a 35% moisture content
Estimated wet sludge volume is (maximum) 20 TPY
Air stripping tower
Provide for 13 gpmv/sf
Size would be - 2 feet in diameter

-1
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sewwwsx ANALYSIS O STRIPPING TOWER

PROJECT : Calverton Site 7 - Remediation DATE
ENGINEER : DJC PAGE

PHYSICAL CONSTANTS

Design temperature
Density of water
Density of air
Viscosity of water
viscosity af air 1.15E-05 tb/ft.s
surface tension of water 75 dyne/cm
Atmospheric pressure : 1.00 atm

45.0 degrees F.
62.4 tb/ft’3
0.0786 tb/ft"3
9.56E-04 Lb/ft.s

v ts b0 s 0w

CONTAMINANT PROPERTIES

Toluene
92.2 g/moi

Name :

Motecular weight :

Boiling point : 232 degrees F.
Molal volume at boiling point : 0.1182 L/molt
Henry's Constant : 0.19000
Temperature constant : 3517 deg K
Molecular diffusivity in air : 8.22E-05 ft°2/s
Molecutar diffusivity in water : 5.72E-09 ft72/s

PACKING PROPERTIES

Name : Jaeger Tripacks
Packing Material H Plastic
Nominal Size H 2.00 inch
Specific Area : 47.9 fr 27073
Critical surface tension : 33 dyne/em
Packing depth : 35.0 ft
Air friction factor : 15

AIRSTRIP Ver. 1.2 (C) 1988 3209 Garner

whkhw NUS Corporation, Pittsburgh PA.

W

: 271871995

: 172

Ames,

a2 g4

Iowa 50010



wewwws» A NALYSIS OF STRIPPING TOMWER weeewsr

PROJECT : Calverton Site 7 - Remediation DATE : 2/18/1995

.

ENGINEER : DJC PAGE : 2/2

LOADING RATES

LI BN 3 2 4

Wwater mass loading rate : 1.8 Lb/ft 2.s
Air mass loading rate H 0.068 lb/ft 2.s
Water volumetric loading rate : 12.99 gpm/ft2
Air volumetric Loading rate : 390 gpm/ft 2
Air pressure gradient : <.06 " H20/¢t
Volumetric air/water ratio : 30.0
stripping factor ) : 1.7
MASS TRANSFER PARAMETERS
Percentage of packing area wetted : [ 4
wetted packing area : 21.1 f£72/7¢¥¢°3 -
Transfer rate constant in water : 0.000358 ftrs
Transfer rate constant in air : 0.016382 ft/s
oOverall transfer rate constant : 0.000258 ft/s
Overall mass transfer coefficient : 0.0054 1/s
NTU : 5.8563
WTU H 5.9764 ft
CONTAMINANT REMOVAL

Influent concentration H 48.0 ug/L
Effluent concentration H 1.9 ug/L
Fraction removed H 96.1 % :
Mass of contaminant removed : 0.00720 tb/ft"2.day *
Concentration in airstream : 0.00404 mgsft 2.ft°3

Expressed per unit of stripping tower cross-sectional area
# Expressed per unit of tower length

_AIRSTRIP Ver. 1.2 (C) 1988 3209 Garner Ames, lowa 50010

hiadadelnd NUS Corporation, Pittsburgh PA.,  *wrew



rwwwwew A NALYS 1S

PROJECT : Calverton Sit

ENGINEER : DJC

Design temperature
Density of water

Density of air

Viscosity of water
Viscosity of air

Surface tension of water
Atmospheric pressure

Name
Molecutar weight
Boiling point

Molal volume at boiling poin

Henry's Constant
Temperature constant
Molecular diffusivity in
Molecular diffusivity in

Name

Packing Materiat

Nominal Size

Specific Area

Critical surface tension
Packing depth

Air friction factor

AIRSTRIP ver. 1.2

i

OF STRIPPINKG TO

e 7 - Remediation DATE

PAGE

PHYSICAL CONSTANTS

45.0 degrees f.
62.46 tb/ft7"3
0.0786 tb/ft"3
9.56E-04 lb/ft.s
1.15€-05 ib/ft.s
75 dyne/cm
1.00 atm

or we ae s ae

CONTAMINANT PROPERTIES

Ethylbenzene
106.2 g/mot
277 degrees F.

0 1404 L /mnl

:  0.27000 .
: 1904 deg K
s 7.44E-05 ft72/s
s S5.16E-09 ft 2/s

air
water

PACKING PROPERTIES

Jaeger Tripacks
Plastic
2.00 inch
47.9 ft°2/¢t73
33 dyne/cm
35.0 ft
15

et ke 40 b e

T

(C) 1988 3209 Garner

NUS Corporation, Pittsburgh PA.

H E R TwwEwEh

271871995
: 172

Ames, lowa 50010

La 4 o



wwwewwr ANALYSIS OF STRIPPING TOWER *eowsen

PROJECT : Calverton Site 7 - Remediation DATE : 2/18/1995
ENGINEER : DJC ' PAGE : 272

LOADING RATES

L 3L AR 2N

Water mass loading rate : 1.8 lb/ft"2.s
Air mass loading rate : 0.068 lb/ft 2.s
Water volumetric loading rate : 12.99 gpm/fr2
Air volumetric toading rate : 390 gpm/ft 2
Air pressure gradient : <.06 " H20/ft
volumetric air/water ratio : 30.0
Stripping factor H 4.3
MASS TRANSFER PARAMETERS
Percentage of packing area wetted : 44 .1 %
Wetted packing area . : 21.1 ft72/¢t°3 *
Transfer rate constant in water 0.000340 ft/s
Transfer rate constant in air 0.015336 ft/s
Overall transfer rate constant 0.000294 ft/s
overall mass transfer coefficient : 0.0062 1/s
NTU : 7.0905
HTU : 4.9362 ft
CONTAMINANT REMOVAL

Influent concentration : 123.0 ug/L
Effluent concentration : 0.4 ug/L
fraction removed : 99.7 %
Mass of contaminant removed : 0.01912 lb/ft"2.day *
Concentration in airstream : 0.01075 mg/ft 2.¥t°3
*  Expressed per unit of stripping tower cross-sectional area
# Expressed per unit of tower iength

AIRSTRIP ver. 1.2 (C) 1988 3209 Garner Ames, lowa 50010

hadedetoded NUS Corporation, Pittsburgh PA.  swwaw
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PROJECT

ENGINEER : DJC

Design temperature
Density of water

Density of air

Viscosity of water
Viscosity of air

surface tension of water
Atmospheric pressure

Name

Molecutar weight
Boiling point

Motal volume at boiling
kenry's Constant
Jemperature constant

Molecular diffusivity in air :
Molecutar diffusivity in water

Name

Packing Material

Nomina{ Size

Specific Area

Critical surface tension
Packing depth

Air friction factor

AIRSTRIP ver. 1.2

Lol ot d

ANALYSIS

OF

: Calverton Site 7 - Remediation

PHYSICAL CONSTANTS

STRIPPING

TOWER

WEETWEE

DATE : 2/18/1995

PAGE :

45.0 degrees F.

62.4 Lb/ft’3
: 0.0786 tb/ft"3
: 9.56E-04 lh/ft.s
: 1.156-05 Lbh/ft.s
: 75 dyne/cm

1.00 atm

CONTAMINANT PROPERTIES

p-Xyltene

106.2 g/mol

: 280 degrees F.

point
0.29000

1904 deg K
7.43E-05 ft"2/s
S.16E-09 ft 2/s

PACKING PROPERTIES

B Jaeger Tripacks

Plastic
2.00 inch

47.9 ft72/¥t°3
33 dyne/cem

35.0 ft
15

(C) 1988

0.1404 L/mol

NUS Corporation, Pittsburgh PA.

172

wirww

3209 Garner Ames, lowa 50010

\\‘j)



wwwwwrs ANALYSIS OF STRIPPING T O‘U ER badniadedobnded

PROJECT : Calverton Site 7 - Remediation DATE : 2/18/1995

ENGINEER : DJC PAGE 2/2

LOADING RATES

Water mass loadimg rate

H 1.8 lb/ft"2.s *
Air mass loading rate :  0.068 lb/ft 2.5 hd
water volumetric loading rate : 12.99 gpm/ft"2 *
Air volumetric Loading rate : 390 gpm/ft 2 *
Air pressure gradient : <.06 " H20/ft #
Volumetric air/water ratio : 30.0 .
stripping factor : 4.6

MASS TRANSFER PARAMETERS
Percentage of packing area wetted : 4.1 %
Wetted packing area : 21.1 ft72/ft°3 *
Transfer rate constant in water : 0.000340 ft/s
Transfer rate constant in air : 0.015326 ft/s
Overall transfer rate constant : 0.000297 ft/s
Overall mass tramsfer coefficient : 0.0063 /s
NTU H 7.1866
HTU : 4.8702 ft
CONTAMINANT REMOVAL

Influent concentration : 980.0 ug/L
Effluent concentration : 2.8 ug/L
Fraction removed H 99.7 %
Mass of contaminant removed : 0.15245 b/ft 2.day *
Concentration in airstream : 0.08567 mg/ft " 2.ft"3
*  Expressed per unit of stripping tower cross-sectionat area
# Expressed per unit of tower tength

AIRSTRIP Ver. 1.2 (C) 1988 3209 Garner Ames, lowa 50010

fefadiabd NUS Corporation, Pittsburgh PA.  wweww
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B-2 ALTERNATIVE 4 - AIR SPARGING/SOIL VAPOR EXTRACTION

Basis - Assumptions -

Treat Areas of Groundwater Contamination (MCLs}).

Establish a series of injection and extraction wells perpendicutar to groundwater flow.
Set lateral lines on 50 foot centers (100 feet between injection laterals)

To establish a line of aeration, set injection wells on 25 foot centers on each lateral.
Set SVE collection wells on 50 foot centers on each lateral.

Figure 4-4 presents approximate layout.

Set injection wells at a depth of 15 foot befow water table, total depth equals ) 32 ft
Set extraction wells 5 feet into the water table, total depth equais ' 22 ft
Collect split spoon samples in injection wells below water table to
confirm flow paths, number of split spoons per injection well: 8
confirm geology around SVE wells, number of split spoons per SVE well 5
Number off injection welis: » 53
Footage of injection wells 1696
Number of SVE wells 23
Footable of SVE wells 506
‘Number of split spoon samples 539

Estimate quantity of petroleum present.

Assumpfions: Soluble organic content 80 myg/l
Volume of contaminated groundwater
Fuel: 4,278,560 galions
Freon - 538,560 gallons
Total 4,817,120 gallons
Mass of soluble organics | 3,214 lbs
Volume of contaminated soils 2,200 CY
TPH content of soils ' 2,000 ppm
Mass of insoluble organics 13,068 lbs
Total Ibs of organics : 16,282 b C
Check to see if adequate oxygen is being added for biodegradation. _
Total oxygen requirement 43,419 b O2
Required operation of AS system for biodegradation (320 scm, 3% efficieny) 301,518 min
7 months

This caiculation assumes that biomass is present to degrade.
Actual time is expected to be iimited by degradation rates.
(biomass & nutrients)
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B-3 Alternative 5 - ORC

Basis - Assumptions ‘

Treat Areas of Groundwater Contamination (MCLs).

Establish a series of injection points perpendicular to groundwater flow.

Set lateraf lines on 100 foot centers

To establish a line of aeration, set injection points on 5 foot centers on each lateral.
Figure 4-5 presents approximate layout.

Set injection points at an average depth of 20 foot below water table, total depth equ 37 #
Number of injection points 216
Footage of injection points : ' 7992

Estimate quantity of petroleum present.

Assumptions: Soluble organic content 100 mag/l
Volume of contaminated groundwater )
Fuel: 4,278,560 galions
Freon ' 538,560 gallons
Total 4,817,120 galions
Mass of soluble organics 3,214 ibs
Volume of contaminated soils 2,200 CY
TPH content of soils 2,000 ppm
Mass of insoluble organics 13,068 lbs
Total ibs of organics 16,282 1b C

Calculate O2 requirement

Total oxygen requirement (biodegradation) 43,419 Ib O2
ignore other O2 requirements, assume natural O2 sources,
{precipitation) balances other O2 consumption (iron).

MgO2 requirement
C +2Mg02 => CO02 + MgO

Weight ratio of MgO2 to C is based on molecular weights

MgO2: 56
C: _ 12
Ratio is 9.3
Mass of MgO2 required is 405,240 lbs
Since, biodegradation will continue anaerobically as well as oxygen will be
introduced through other means (diffusion), use of value of 40%. 162,096
Say 160000 lbs of ORC.

V¢

10/21/99
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COST ESTIMATES



Site 7 -Fuel Depot Area

Neve Wespons Industiial Reserve Plant

Calverton, New York

Option 2 - Limied Actton (Manltoring snd Educetion)
“Note™ This esthmate bused on 5/85 costs updated 1o current 99 cokts by the RS Means Historicel Cost Index

uates to a 1.082 multiplier.

UnitCost Extended Cost
Horn Subcontract Materid Suboontract Materlal Labot Em:_ﬂvm Subky Commens
s s

s
t PROJECT PLANNING

1.1 Prepare Remedal Action Flan 200 ht $0.00 $40.00 $0.00 $o $0 $8,000 $0 $8,000
2 MONITORING WELL INSTALLATION

)

2 t MobDemab 0l Rig t as  $250000 $0460 $000 saoo $5.000 $0 $0 $0 $5.000

2 2 Wol Drifing (4 welis) 200 " . $000 $5.96 $10.76 S0 $a $1072 §2150 $3.222

2 3 Spit Spoon Sartylea (on &' centers) 40 ea $0 a0 $700%  $11154 $0 $0 $2.800 $4.462 §7.262

2 4 2" PVC Schadue 40 Casing 200 " $o0a $105 $3e2 $o $198 $300 $704 $1.370

26 2° PVC Schedule 40 Soeen 50 [} $227 $252 $5.08 $0 s $128 $253 $483

2.6 2" Screen Cravel Pack 50 [} $256 $188 $293 $0 $128 $83 $H17 $az2?

27 2" Annues Seal {grounted, 160 " 24 [1T:] $19.40 $a $ae2 $1,452 $2910 $4724

2.8 3000 pei, 8° Thick Surtace Pad 4 ea $6750 613540 $9.88 1] $270 $542 $ag $851

28 Guard Poe®ws (6 Cast iron Concrets Filed 16 ea $2152 $26 02 $0.05 $0 $344 §418 $ $761

2.30 Locking 2° Well Caps 4« ea $10.11 $18.92 $36.75 $0 $40 $73 147 $281

3 INSTIFTUTIONAL CONTROLE

3.1 Prepae Daad Rostricions &0 e $0.00 $40.00 $000 $o $0 $2,000 $0 $2.000

3 2 Modify Exiatng Master Plan 50 ht $0.00 $40.00 $0.00 $0 $0 $2,000 $0 $2,000

Subtotel Diract Costs lass Subcantiect $1.453 $58.9545 $i0,882 §31270
Locet Ares Adustments 50 8% 105 0% 1023%

Subtote $1,450  $16902 sti12 $32.465

Ovethead on Labor Cost @ 0.3 $5.971 $6.971

GaAonlabor Con @ 0.1 $1.800 $1.990

G & AonMaois Cost @ 0.1 $145 $148

Total Olrect Cost $1595 $27.80 $11.112 $40573

indrecks on Total Direct Labor Cont @ 025 66,666 $6.988

Prom on Yol Direct Cost @ 0.1 . $4,057

Subtotel $51.60¢

Health and Safety Manitring @ ¢ 005 $257.07

Totsd Fleld Cost $51,852

Subtotal Suboont actor Coet $5,000 $5.000.00

Q & A on Subcontacior Cokt @ .01 $50 $50

#FroM on Subconyaciol 0 05 $260 $260

Subcantractor Cost $5,300

Subtotel $57.1%2

Cuntingency on towl Flekd and Sucontracter Cost @ 0.15 -$8573

Engineating on Told Fleld Cost @ 0.08 $4572 14

Tatal Cost $70,207

45 A tmasi e nd P antrrtewath Manitodna xis 10/11/99 1 08 PM
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Site 7 - Fuel Depot Area

Naval Weapons Industrial Reserve Plant

“Calverton, New York

Option 2 - Limited Action (Monitoring and Education)
Annual Operating and Maintenance Costs

) Unitf  Subtotal
: Item Qty] Unit Cost Cost Notes
1 Energy - Electric 0 Kw-hr — $0.09 $0 Treatment Plant
2 Maintenance 0 ea $0.00 $0 3 % of Capito! Cost
Total Annual Cost $0

Note: Annual Cost - 24 hr/ day - 365 days/ year




Site 7 - Fuel Depot Area
Naval Weapcns Industrial Reserve Plant
Calverton, New York

Option 2 - Limited Action (Monitoring and Education)

Annuai Cost o
ltem Cost liem Cost
tem Annually per 5 Years Notes
YEART
Sampling $22.500.00 GW Samples quarterly plus travel, living, and shipping costs
Analysis $51,200.00 GW anaiysis (VOCs, SVOCs, NA parameters inciuding blanks and
Modeling $75,000.00
Reporting $72,000.00
Site Review $20,000.00 Analysis Review peﬁoﬁed tor years 5,10,15,20,25,30
TOTALS $220,700.00 $20,000.00 Post remedial monitoring will be performed annually for years 1 through 30
YEARS 2-30
Sampling $5,600.00 GW samples quarterly plus travel, living, and shipping costs
Analysis $12,800.00 GW analysis (VOCs, SVOCs, NA parameters inciuding blanks and
Modeling $25,000.00 '
Reporting $36,000.00
Site Review sz'o!oéo‘oo Analysis Review performed for years 5,10,15,20,25,30
TOTALS $79,400.00 $20,000.00 Post remedial monitoring will be performed annually for years 1 through 30

3

n:\data\bbrakd48\cto***\Alt 2 Institutionai Controls with Monitoring\anulcost 9/28/99; 2:19 P




Site 7 - Fuel Depot Area

Naval Weapons Industrial Reserve Plant

Calverton, New York

Option 2 - Limited Action (Monitoring and Educatlon)

Present Worth Analysis _ _ - ] _ .
‘Capital l — Annual “Total Year l Annual Discount l Present "
" Year Cost Cost Cost Rate at 7% Worth
0 $70,296.58 70,296.58 1.000 ' 70,297
1 $220,700.00 $220,700.00 0.935 $206,355
2 $79,400.00 - $79,400.00 0.873 . $69,316
3 $79,400.00 $79,400.00 0.816 $64,790
4 $79,400.00 $79,400.00 0.763 $60,582
5 $99,400.00 $99,400.00 0.713 $70,872
6 $79,400.00 $79,400.00 0.666 - $52,880
7 $79,400.00 $79,400.00 0.623 $49,466
8 $79,400.00 $79,400.00 0.582 $46,211
9 $79,400.00 $79,400.00 0.544 $43,194
10 $99,400.00 $99,400.00 0.508 $50,495
11 $79,400.00 $79,400.00 0.475 $37,715
12 $79,400.00 $79,400.00 0.444 $35,254
13 $79,400.00 $79,400.00 0.415 $32,951
14 $79,400.00 $79,400.00 0.388 $30,807
15 $99,400.00 $99,400.00 0.362 $35,983
16 $79,400.00 $79,400.00 0.339 $26,917
17 $79,400.00 $79,400.00 0.317 $25,170
18 $79,400.00 $79,400.00 0.296 $23,502
19 $79,400.00 $79,400.00 0.277 $21,994
20 $99,400.00 $99,400.00 0.258 $25,645
21 $79,400.00 $79,400.00 0.242 $19,215
22 $79,400.00 $79,400.00 0.226 $17,944
23 $79,400.00 $79,400.00 0.211 $16,753
24 $79,400.00 $79,400.00 0.197 $15,642
25 $99,400.00 $99,400.00 0.184 $18,290
26 $79,400.00 $79,400.00 0.172 $13,657
27 $79,400.00 $79,400.00 0.161 $12,783
28 $79,400.00 $79,400.00 0.150 $11,910
29 $79,400.00 $79,400.00 0.141 $11,195
30 $99,400.00 $99,400.00 0.131 $13,021
TOTAL PRESENT WORTH $1,230,807
(¢

n:\data\bbrak48\cto***\Alt 2 Institutional Controls with Monitoringl®lslp®a;

1:08 PM



Site 7+ Fuel Depot Aren

Navsel Wespons industriel leserve Plant
Calverton, New York

Opton 3 - Groundwater Remedistion

*Note™ This estimats besed on 5/95 costs updated fo curtent 89 costs b

1 MOBRIZATIONDEMOBILIZATION
1.1 Construction Survey Services
1.2 Equip ilizaton/D
1 3 Sito Utitlay

2 DECONTAMINATION
2 1 Decantamination Water
2 2 Docons Water Storage T vk (8,000 galian)

2.3 Clean Water Starage 1 ank (4,000 gallon)

3 EARTHWORK ! CLEARING
3 1 Clearing and Osubibing
32 Qrading

4 STURCTURAL
4 1 Buitding F oundation

-4 2 Equgpment F oundatior
4 3 Treaynent Bulidng

5 EQUIPMENT
5§ 1 Qroundwaler injecton Welis
S 2 Exvaction Well Purrg
5 3 Equatization Tand
& 4 Equlizaton Tank Mixe
55 Clafte
5§ Clarihor Yicdorow Pury
6 7 Wet Weil
6 8 Filet Supply Pumg
6.9 Sand Filtel

5.10 Air Syipping Syztom ikd. Fower, Packing, and Biower

5.11 Activated Carhon Unit

6.12 Clearwell

513 Backwash Equiizotion Tank

& 14 Backwash Equikization T ank Mxer
515 Fihar Prevs Feed Pumgp

§ 18 Fites Proos

& .17 Filuste Racyla Tank

518 Fimats Recycle Punp

S 10 Relrjacton Pump

& 20 Reinjaction Walls

& 21 Coustic Fead Systen *

§ 22 Potassium Peimanganate Feed System

5 23 Air Comptaneor

£ 24 Surrp Pummy

8 25 01/ Wales Separatar

§ 26 Equipment and Piping Coating Painting

# PIPING AND INSTRUMENTATIO!

8.1 Exvaction Wells ¥ Equalizer Tank
8) Well Pping - ¢ polyethylente
b} Wall Piping - 4" Cotrotion Resletart Ductie ¥on
¢} Call Piping - 2 polysthyt
d) Collection Piping - Z C jon R Ouctile lran
o) Excavation, Backi, and Corrpaction
1) Pipe Baddng
¢} Revagetation

6 2 Systetn Interconnecting Pipe
a} v
b) VW
c) 2
d ¥

8.3 Al Piping

6 4 Reuisqaction Piping
a) Reinjecion Pipng - 1 (2" Ductile fron
b) Reinjecion Pipng - 1 12 ~ Polyeindenis
b} E ion, Backhil, C cth
c) Pips Beddng
d} Ravagataion

85 Vaivea
\['a
g
Ty
>

6.9 Preasure Gaugea

8.7 Lavel Conbai Syatam

7 ELECTRICAL

7.1 Poww Supply

7.2 Wel Putrg Feeder Cable

T3Swta &1

75
30
2,000

[
@
@

- N e s O RN R h) o AT e A} = e e (B

140
140
600
600
1.200
1,200

200
400

50
100
200

350
350
100
700

40
10
20
10
22

s8d.

the RS Means Histarical Cost fndex

no

sans 89). This equetes to » 1.082 multiplisr,
e e

Unit Gast Extandad Coat
Matesis Lebor _Equipmen Matotial Labor Subwf
$0.00 $0.00 $000 %0 $0 $0.000
$000 $9.00000 $13,000.00 $o $6.000 $22.000
$0.00 $0.00 $000 0 $0 $18.000 including ternp orary set-upAaal - down
$0.25 $000 saao §1.250 $0 $1.250
$000 $000 $0.00 $0 $0 $3.465
$000 $0 00 $000 $0 $0 $2.836
$000 $126000 $186100 $0 $1.260 $3.251
$0.00 $0.26 t088 $o sa10 $i.778
$165 00 $340 00 $17.00 $13875 $25.500 $40.850
$145.00 $270 00 $17.00 $4.350 $8.100 $12960
$0 $0 $60.000
$0 $0 $81.450
$2.70000  $550 00 $13,600 $3.260 $16.760
$562560  $650 00 $5.625 $850 §6.275
$3,03000  $650.00 $3030 $650 $3 680
$5200000 $8.85500 $8.86500 $62.000 $4,856 $60.310
$1.682500  §32500 $31.250 $650 $1600
$1.19000 $325 00 $1.180 $326 $1618
$303000  $43500 $6.060 $870 $6.930
$48.750.00 $4.876C0 $2.435 G0 $07.600 $9.750 $112.120
$27.05000 §270000 $2.20000 $27.060 $2.700 $32,450
$54,10000 $541000 $541000 $108.200  $10.820 $120.840
$6,600.00 $865 .00 $000 $8 500 $868 $7.385
$650000  $866 00 $000 $6.600 §865 $7.365
$303000  $650 00 $000 $3.030 $850 $3.680
$3.24500  $850 00 $0.00 $6.490 §1.300 $7.700
$37.876.00 $§757500 $0 00 $37.876 $7678 $45,450
$1.08500 $436 00 $oao0 $1.085 $45 $1.520
$162500  $43600 $0 00 $3.250 s870 $4,120
$3.25000  $35000 $0.00 $8.500 $700 $7.200
$0.00 $600 $ao0 $o so $25.000
$8.655 00 $2.165.00 $000 $8.855 $2:185 $10.620
$1.08500 §2.165.00 $0 00 $1.085 $2.166 ¥3.250
$6.500 00 $866 00 $0 00 $6.500 805 $7.366
$2,185.00 $435 00 $0 00 $4,330 $470 $5.200
$81500  $86500 $000 $815 $865 $1.680
$0 00 $0.00 $000 $0 1] $4325
$0 $o $0
$162 $233 $063 sezr $328 $84t
$3650 $9.05 $000 $6510 $1,267 $7.717
$126 $2.05 $0.61 $758 $1,230 $2,362
$2800 $710 $000 $16.800 $4.200 $19.600
$0 00 $4.76 $288 $0 $5.700 $8.120
$000 $162 3228 $0 $1.044 $4.656
$56 00 $1200 $976 $385 $84 $597
$375 $165 too0 $750 $330 §1.080
$t400 $755 $000 $5.600 $3,020 $8.620
$2100 $11.35 $o o $1.050 §568 $1.618
$2925 $14 00 $0.00 $2.925 $1.400 $4.325
$1055 $565 $0.00 $2.110 $1.130 $3.240
%0 0 $a
$8.65 $435 $0 00 $3.028 $1523 $4.550
$126 §205 $061 $441 $718 $t372
$0.00 $4.75 288 $0 $3325 $5.320
$000 $t61 $228 so $1.12? §2.708
$54 10 $11.80 $876 $379 L 1.5 $530
$7335 $16.26 $0.a0 $2.9044 $656 $3564
$110.00 $27.00 $0.00 $1.300 $210 $1.370
$238.00 $65.00 $0.00 $4,760 $1,300 $6.060
$325.00 $97.35 $000 $3.250 $974 $4.224
$190.00 $5400 $0.00 $4,120 $1,188 $5,368
$88500  $433.00 $0.00 $0.056 $3,031 $0.088
$600 $0.00 $000 $0 0 $5.400
$325 $500 $0.00 $2.218 $3.500 $5.778
$148000  $596 00 $0.00 $33580  $136% $47.285
$165.00 $55 00 $000 $3.796 $1.266 $5.040
avinan  evokn £000 $18330  $18.206 $34,015

ec nen
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Neavel Weepons industinl Reserve Plant
Calverton, New York
Option 3 - Groundwater Remedistion

*Nole” This estimate besed on 5/85 costs updated to cuxrant 99 costs by the AS Mesns Histarkcal Cast index (Means 93). This equetes to a 1.082 mullrllu.
Unit Cost Extended Cost
| itemn l Quanity] Uni§ Suboonract M_ﬂaﬂd .I.abar EquLmen Subcontract Mataria Labor  Equipmen Subot

7.8 Qioundng 1 ea 34907600 $4.07500 $0.00 50 $4.675 34976 $0 $0.0650
7.8 Misc. Wiring 1 s $12445.00 $1244500 $000 $0 $12,445 $12.445 1 {] $24,390
7.16 Owtdoor Lighting 1 ea $2.700.00 $1.82500 $0.00 80 $2.700 $1.625 , $0 $4,326
4 PAVEMENT $0 $0 1] $0 $0
8.1 Loading / Unloading Area (3° campacied gravel, 4000 o $000 $3.07 $0.31 $063 $0 $12,200 $1.240 $2620 $16.040
8.2 Parking Area (6" compactad gravel) 600 L] $000 $8.15 $0.32 $085 $0 $2.690 $102 $360 $4.272
9 OFFICE SUPPORTFIELD SUPPORY ’ $0 $0 $o $0 $0
@.1 Fisld Oversight Personnd (1 pereon - ful time) 1400 hous so.00 $25.00 $0.00 $0 $0  $3s000 $0 $35.000
9 2 Office Qvarsight Paraonnal (2 people - 1/4 Yme) 700 howe $0.00 $30.00 $0.00 $0 $0 $21.000 $0 $21,000
10 PROJECT DOCUMENTATION
10 1 Pre- and Post-Canatruction Submitaie 1000 houws $0.00 $30.00 $000 $0 $0 $30,000 $0 $30,000
10 2 Poumitting/Planning Doctnante 300 hows $0.00 $50.00 $0.00 [11) $0 $156,000 %0 $15,000
11 INSTITUTIONAL CONTROLE .
11.1 Prepars Qesd Reatictans 50 hours $0.00 $35 00 $0.00 $0 $o0 $1.750 $0 $1.750
11.2 Modily Exiging Master Plan 80 huue $6.00 $35 00 $0.00 $0 $0 $1,760 $0 - $4,750
Subtotsl Disect Costs lexs Subcontract $500,634  $304.430 $58.604 $059.A68
Loce Area Adustments ' 89 8% 106 0% 102 3%
Subtotsl ) $689,453  $318.661 $69.662 $608,068
Qwethaad on Labor Cost @ 09 $65 A06 $a5.806
Ga&AonLabx Cost @ 0.1 $31.066 $31066
Q8 AonMaterd Comt @ 01 $58,045 $68.045
Totad Ditect Cost $845.398  $447511 $60.862 $1.155.881
indiects on Total Direct Labor Cast @ 0 75 $345,604 $336 634
Proft on Tola Direct Conl @ 0.1 $115,508
Subtotw : ' : §1.607,081
Health & Salsty Monltring @ 0.005 $6,035
Total Flsid Cost ) ) $1,015,117
Subotal Suboconvacior Coel $190.916 $190. 18
G & A on Subcontact Cost @ 0.1 $19.032 ’ $190R
Proft on Suboonyackr Comt @ 0.06 ) $9518
Bubconyector Cost ' §$218,062
Subtote . . : $4,03597¢
Contngency on Total Fiakd and Subconkactor Couts & 0.16 $275.087
Engnesing on Tolal Fleid Cost @ 0.08 $128 200

TOTAL COST ' $2,298,205
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Site 7 - Fuel Depot Area

Naval Weapons industrial Reserve Plant
Calverton, New York

Option 3 - Groundwater Remediation
Annual Operating and Maintenance Cosls

Unit] Sublotal
ltem ‘Qty]  Unit Cost Cost : Notes
1 Energy - Electric 189438 Kw-hr  $0.09 $17,428 Treatment Plant
2 Maintenance 1 ea $62,144.67 $62,145 3 % of Capitol Cost
3 Operator 1 ea . $43,250.00 $43,250 1 opterator/day, 5 days / week
4 Chemical (Caustic Soda) 4 ton $435.00 $1,740
5 Chemical (Potassium Permanganate) 1800 1b $1.65 $2,970
6 Activiated Carbon (Liguid) 7000 1b $2.15% $15,050
7 Sludge Hauling 2 14  $2,435.00 $4,870
8 Sludge Disposal 20 ton. $162.00 $3,240
Total Annual Cost $150,693

Note: Annual Cost - 24 hr/ day - 365 days/ year
System running for 30 years




Site 7 - Fuel Depot Area

Naval Weapons Industrial Reserve Plant

Calvenion, New York

Option 3 - Groundwater Remediation

Annual Cost
item Cost item Cost
tem Annually per 5 Years Notes
YEAR 1:
Sampling $11,200.00 GwW sari\pies quanterly pius travel, living, and shipping costs
) $2,800.00 Monthly injection Sampiing -
Analysis $12,000.00 Groundwater tor VOCS, Discharged Water for vocs including field blanks and dups
Reporting $90,000.00 320 manhours per Teport plus other direct costs
Site Review $20,000.00  Analysis Review performed for years 5,10,15,20,25,30
TOTALS. $116,000.00 $20,000.00 Post remedial monitoring will be performed annually for years 1 through 30
YEARS 2-30
Sampling $2,800.00 GW samples annually plus travel, living, and shipping costs
$2,800.00 Monthly injection Sampling
Analysis : $5,300.00 Groungwater for VOCS, Discharged Water for VOCS including field blanks and dups
Reporting $45,000.00 320 manhours per report plus other direct costs
Site Review $20,000.00 _ Analysis Review performed for years 5,10,15,20,25,30
$20,000.00 Post remedial monitoring will be performed annually for years 1 through ~

TOTALS - $55,900.00

rn:\daza bbrak48icro***\alt 3 Groundwater Remediation\anulcost

C-§

9/28/99; 4:28 PM



Site 7 - Fuel Depot Area
Naval Weapons Industriai Reserve Plant
Calverton, New York
Option 3 - Groundwater Remediation
Present Worth Analysis

Capital Annual “Total Year Annual Discount Present |
Year Cost Cost Cost Rate at 7% Worth
0 $2,238,285 30 ~$2,238,285 1.000 $2,238,285

1 $266,693 $266,693 0.835 $249,358
2 $2086,593 $206,593 0.873 $180,356
3 $206,593 $206,593 0.816 $168,580
4 $206,593 $206,593 0.763 $157,630
5 $226,583 $226,593 0.713 $161,561
6 $206,593 $206,593 0.666 - $137,591
7 $206,593 $206,593 0.623 $128,707
8 $206,593 $206,593 0.582 $120,237
9 $206,593 $206,593 0.544 $112,387
10 $226,593 $226,593 0.508 $115,109
11 $206,593 $206,593 0.475 $98,132
12 $206,593 $206,593 0.444 $91,727
13 $206,593 $206,593 0.415 $85,736
14 $2086,593 $206,593 0.388 $80,158
15 $226,593 $226,593 0.362 $82,027
16 $206,593 $206,593 0.339 $70,035
17 $206,593 $206,593 0.317 $65,490
18 $206,593 $206,593 0.296 $61,152
19 $206,593 $206,593 0.277 $57,226
20 $226,593 $226,593 0.258 $58,461
21 $206,593 $2086,593 0.242 $49,996
22 $206,593 $206.593 0.226 $46,690

23 $206,593 © $206,593 0.211 $43,591
24 $206,593 $206,593 0.197 $40,699
25 $226,533 $226,593 0.184 $41,693
26 $206,593 $206,593 0.172 $35,534
27 $206,593 $206,593 0.161 $33,261
28 $206,593 $206,593 0.150 ~ $30,989
29 $206,593 $206,593 0.141 $29,130
30 $226,593 $226,593 0.131 $29,684

TOTAL PRESENT WORTH  $4,901,211
o~ o
| =7
n:\data\bbrak48\cto***\Alt 3 Groundwater Remediation\pwa 9/28/99; 4:28 PM
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Site 7 - Fuel Depat Aren

Neval Waspons Industriel Ressrve Plent
Calverton, Nsw York

Qpton 4 - AS/SVE

l J Unit Coat Extended Cost l tnL
ltom Quan¥ Unily _Subicontract Material Labot Equgm] Suboontact Materta Lebor ___Equipmen| Subo Comments ]
1 PROJECT PLANNING
1.1 Prepare Remedal Action 300 he $000 $40.00 $0.00 $0 $0  $12.000 $0 $12.000
1 MOBLIZATION/DEMOBILIZATION
1.1 Ofice Traler 3 mo $195.00 $0.00 $0.00 $000 $585 $0 $o $0 $585
1.2 Stotage Trialer 3 mo $85.00 $0.00 $0.00 $0.00 $255 $0 $o $0 $266
1 3 Constuction Survey Services ] s $6,000.00 $0.00 $0.00 $0.00 $9.000 $0 $0 to $0.000
1.4 Equip O L [} fe $000 $0.60000 $13.000.00 $0 [ $9.600 $13.000 $22000
1.5 Site Utlilan 18 mo £1,000.00 s$a00 $000 $0.00 $18,000 {4 1] $o $18.000 induding temporary eet-upAear -down
2 DEGONTAMINATION
2.1 Decantarinston Wates 500 gal $0.26 $000 $0.00 $0 $125 to $o $125
2.2 Docon Waler Strage Tank (8,000 gafian) * mo $677 50 §0.00 $0.00 $000 $0 $0 to $0 {1}
2 3 Clean Waller Storage Tank (4,000 galton) ma $472.50 $0.00 $000 $0.00 $0 $0 $o $0 $0
2.4 Decon Trailes mo  $2200.00 $0.00 $0.00 $0.00 $0 $0 to $0 4]
2.5 Temporary Decon Pad (inatalation and removal} 1 sa $500.00  $800.00 $150.00 $0 $500 $900 150 $1550
2.6 PPE (5 people par day) 80 day $150.00 $0.00 $o000 $0.00 $13,500 $0 $0 $0 $19,500 $30 pexr peivon, 6 people perday = 150/day
2.7 Diaposal of Decon Wasle 1000 ga $0.20 $0.00 $0.00 $a.00 $200 $0 $0 [ $200
3 EARTHWORK / CLEARING .
3.1 Cleasing and Grubbing : 1 ac $000 $126000 $1891.00 $0 $0 $1.2680 $1.061 $3.251
42 QGrading 1800 cy $0.00 $028 $085 $o $0 s418 $1.380 $1.778 .
4 MONITORING WELL INSTALLATION
4 1 insad Mondotlng Welte (four wells) 120 " $2076 soou $000 $0.00 $2.850 $0 $0 $0 $2.850
4 2 Wel Davelopment (fou wdls) 8 LT $35 00 $000 $000 $c600 $210 0 $0 §0 $210
4.3 Coltact/ Containerize IDW 2 dume $50 00 $0.00 $000 $0 00 $100 (1] $0 $0 $100
4 4 Tranepurt / Dsposse of IDW 2 dure $150 00 $000 $000 $000 $300 11 50 $0 $300
4.5 Stick-up Pady with posts 4 oa $500 00 $2.00 $000 $000 $2.000 $o $0 $0 $2.000
4.8 Survey Wall L acatons 1 as $6.600.00 $0.00 $ono $000 $6.000 $0 %0 144 £6,000
§ AS/SVE WELL INSTALLATION
5 1 Install Vapar Ext action Wels (20 welle ave, depth 22) 810 ] $23.00 $6.00 $0.00 $0 00 $11.730 $0 $0 so $11.730 2° PVC wells, 6" bore
5 2 lnsal Aif Spaiye Wadlls (53 wells ave depth 32') 1.020 i $2300 $0.00 $0.00 $0.00 $23. 400 $0 $0 1] $23.480 2° PVC welis, 6 bois
5 3 Wet Usvalopment 76 wells. t V2 twe per wel) 102 tes §35.00 $0.00 $0.00 §0.00 $3570 $0 $0 $0 $3570
5 4 Split Spoun Samplee 318 ea $15.00 $0.00 $0.00 $o.00 $4,770 $0 $0 $0 $4.770
55 8" PVC Pipe 800 ft $50 50 $326 $0.00 $0 $30300 . $1,050 $0 $32.2%0
B8 4 PVCPipe 800 n $205 $202 $000 1] $2,380 $2,338 $0 $4,008
87 2 PVC Fipe ' 700 n $138 $1.95 $000 $0 $945 $1,365 $0 $2310
68 Valves 80 s $60.00 $000 $0.00 $0.00 $4.800 $o $0 $0 $4.800
59 Finngs ' 1 6 $250000 $000 $o00 $0.00 $2,500 $0 $o $e $2,500
6.10 Fipe Suppoie / triuc. t ) $160000 §1.12500 $000 $o0 $1.500 $1,125 $0 $2.628 apprax. 1500 ¥ pl plpe euspport - labar §0 76
5 11 Collect/ Comainerize IDW 25 drume $50.00 $000 $000 $o0.00 $1.250 so $0 $0 $1.250 average cutings Nom 3 walle per drum
5 12 Trawport / Dispaga ot IOW (offlts) 25 dwune $1560.00 $0.00 $0.00 $0.00 $3,750 $o0 $0 $0 $a.760
8 AS/SVE SYSTEM INSTALLATION
8.1 Conorate Foundaton 2,000 of §274 $350 $0.87 $o $5.480 $7.000 $1,340 $13.620
6 2 Systern Control Buitdng 2,000 af $428 $083 $058 $0 $a.720 §1.800 §1,120 $11.700
6 3 Compresao (320 cfm, 20 HP} installad Package 1 ea $12000.00 $000 $0 00 $0.00 $12,000 $0 $0 $0 $12,000
6 4 Rocelves Tank (250 gallon) . 3 ea $326.00 $0.00 $000 $0.00 $a75 $0 $0 $0 $975
85 Vaccum Puimp (700 ctm, 20 hp) instalfled Package ] ea  $12,00000 $0.00 $0.00 $0.00 $12,000 §0 $o $0 $12.000
8 5 MolsMie Seperalol - Inalalled ' es  $300000 $0.00 $000 $0.00 $3,000 $o $0 $0 $3,000
6.7 2000 b. GAC Canlater 4 oa $565400  $880.00  §18600 §0 $22,218 $3.050 $660 $26.022 -
6 8 Sywtom Startup and Testng 1 event $7.00000 $290000 $0.00 $0 $7.000 $2.000 $0 $9.900
7 ELECTRICAL /MECHANICAL
7.1 Powsr Suoply 1 ea  $540000 $000 $0 00 $0 00 $5,400 $o $0 1] $5.400
7 2 Plumb / Electrify Syetam P ea $20,000.00 $15.000.00 $0 00 $0 $20.000  $15,000 $0 $35,000
7.3 Outdoor Lighting 1 o $2,700.00 $1,625.00 $0.00 1] $2,700 $1,626 $0 $4,325
8 PAVEMENT
8.1 Loading / Unfoading Aret 4000 af $1.25. $000 $0.00 $0.00 $5.000 $0 $0 $0 $5.000
8.2 Parking Area 800 of $3.25 $000 $0.00 $0.00 $1.950 $o $0 $o0 $1.950
? OFFICE SUPPORTFELD SUPPORT
9.1 Figld Oversight Pereonnel (1 person - R tine} 700 hows $0.00 $25.00 $0.00 $0 $0 $17.600 $0 $17,500
9.2 Office Oversight Paraonnsl (2 people - 1/4 tma) 350 howse $000 $30.00 $000 $0 §0  $10600 $0 $10.600
10 PROJECT DOCUMENTATION
101 Pre- and Post-Cansbructon Submitiale 400 hours $000 $30.00 $0.00 (Y $0  §12000 $0 $12,000
10 2 PormitingPlanning Document 100 howe $0.00 $60.00 $0.00 $0 $0 $5,000 $0 $5,000
11 (NSTITUTIONAL CONTROLS
1.1 Transer Documents 200 hous $0.00 $35.00 so.00 $0 $o $7,000 $0 $7.000
11.2 Modity Master Plan &0 hous 00a 35.00 000 $0 $0 $1.260 ] $1.750
Subtotel Direct Costs taxs Subcontract $101.8468  $66.603 $190.621 $217,160
toce Aren Adustments 89.8% 195.0% 102 3%
Subtota $101.8642  $100,478 $20,072 $222,102
Gverhead un Labos Cost @ 0.8 $30143 $30.143
Q& AonLabor Cost @ 0.1 $10,040 $10.048
G & A oh Matatial Cost @ 0.1 $10. 164 $10 1684
s Direct Cost $111.507  $140,680 $20,072 $272.548
B . e st aaa e £106 502 $106.502
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Neval Wespons Industiial Reaerve Plant
Calverton, New Yotk

Option 4 - AS/SVE
I I UnitCant : Extended Coat
{torny Quany Unld Suboonvact Matoial { abor Equipmen Suboontact Matorld Labos Equipmen Sublot Cormments
Subtoted $406,304
Health & Safety Montloiing @ 0 005 $2,027
Totel Fleid Cost $407,330
Subtotsl Subooractol Coet $148.315 $145 316
G & A on SubconvactCos1 @ 0.1 $14832 $t4.832
Frof on Suboon¥acikr Cogt @ 0.06 §7.4180
Subcontractos Cost $170,502
Bubtotel $577 083
$06,664

Contrgency on Total Flald and Subcontractor Cosws 4 0 15
Enginoaing on Tote Field Coat @ 0.08

TOTAL COST

$32,588

$607,103

An Anc O OMA/ODADAPM
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Site 7 - Fuel Depot Area

Naval Weapons Industrial Reserve Plant
Calverton, New York

Option 4 - AS/SVE

Annua! Operating and Maintenance Costs

Unit] Subtotal
. Item Qty;  Unit Cost Cosl| _ Notes
1 Energy - Electric 160000 Kw-hr $0.09 $14,720 Treatment Plant
2 Maintenance 1 ea $20,914.89 $20,915 3 % of Capitol Cost
3 Operator 416 hrs $25.00 $10,400 - 8 hours/week for 4 years
4 Activiated Carbon (Vapor) 4000 b $3.30 $13,200
$59,235

Total Annual Cost

Note: Annual Cost - 24 hr/ day - 365 days/ year
For the first 4 years only

~aAdAn iaA




Site 7 - Fuel Depot Area
Naval Weapons industrial Reserve Plant
Calverton, New York

Option 4 - AS/SVE

Annual Cost
ttem Cost ltem Cost
item Annually per 5 Years Notes
YEAR1
Sampling $11,200.00 GW samples per quarter annu_ally pius travel, living, and shipping costs
$1,450.00 Monthly Air Samples :
Analysis $20,750.00 Compiete analysis for water and air samplés coliected including field blanks and
Reporting $45,000.00
Site Review $20,000.00  Analysis Review performed for years 5,10.15,20,25,30
. TOTALS $78,400.00 $20,000.00 Post remedial monitoring will be performed annually for years 1 through 30
YEARS 2-30
Sampling $2,800.00 GW samples annually plus travel, living, and shippfng costs
$480.00 Quarterly Air Sampies
Analysis $9,000.00 Compiete analysis for water and air sampies collected including field blanks and
Reporting $30,000.00 20 manhours per report plus other direct casts
Site Review $20,000.00 Analysis Review performed for years §,10,15,20,25,30
TOTALS $42,280.00 $20,000.00 Post remedial monitoring will be performed annually for years 1 through 30

n:\dara.bbrakéBicto-**VAlt 4 AS__SVE\anulcost
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Site 7 - Fuel Depot Area

Naval Weapons Industrial Reserve Plant
Calverton, New York
Option 4 - AS/SVE

Present Worth Analysis B .
~ Capital Annual ~ Total Year Annual Discount Present
Year _Cost Cost Cost Rate at 7% Worth
0 $697,163 $697,162.90 1.000 $697,163
1 $137,635 $137,634.89 0.935 $128,689
2 $188,000.00 $188,000.00 0.873 $164,124
3 $101,514.89 $101,514.89 0.816 $82,836 -
4 $101,514.89 $101,514.89 0.7683 $77.456
5 - $62,280.00 $62,280.00 0.713 $44,406
6 $42,280.00 $42,280.00 0.666 $28,158
7 $42,280.00 $42,280.00 0.623 $26,340
8 $42,280.00 $42,280.00 0.582 $24,607
9 $42,280.00 $42,280.00 0.544 $23,000
10 $62,280.00 $62,280.00 0.508 $31,638
1 $42,280.00 $42,280.00 0.475 $20,083
12 $42,280.00 $42,280.00 0.444 $18,772
13 $42,280.00 $42,280.00 0.415 $17,546
14 $42,280.00 $42,280.00 0.388 $16,405
15 $62,280.00 $62,280.00 0.362 $22,545
16 $42,280.00 $42,280.00 0.339 $14,333
17 $42,280.00 $42,280.00 0.317 $13,403
18 $42,280.00 $42,280.00 0.296 $12,515
19 $42,280.00 $42,280.00 0.277 $11,712
20 $62,280.00 $62,280.00 0.258 $16,068
21 $42,280.00 $42,280.00 0.242 $10,232
22 $42,280.00 $42,280.00 0.226 $9,555
23 $42,280.00 $42,280.00 0.211 $8,921
24 $42,280.00 $42,280.00 0.197 $8,329
25 $62,280.00 $62,280.00 0.184 $11,460
26 $42,280.00 $42,280.00 0.172 $7,272
27 $42,280.00 $42,280.00 0.161 $6,807
28 $42,280.00 $42,280.00 0.150 $6,342
29 $42,280.00 $42,280.00 0.141 $5,961
30 $62,280.00 $62,280.00 0.131 $8,159
TOTAL PRESENT WORTH  $1,574,838
(14
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Site 7 - Fuel Depot Arem
Navel Weapans Industrial Reseive Plant
Calverton, New York

Opton 5-CAC
i I Unit Cost l Extendad Coet l
flem Quant Uni{  Suboondact Mld Labor _Equipmen Suboorract Matorla Labot Eguipmen Sumolal Conmvneris
1 PROJECT PLANNING ——— p— oo
1.1 Prepesre Remedal Action 300 hr $0.00 $40.00 $000 $0 $0 $12.000 $0 $12.000
1 MOBRUZATION/DEMOBILIZATION .
1.1 Office Traller 3 mo $106 00 $000 $0.00 $0 00 $665 $o $o $o $585
1 2 Stoeage Trisler 3 ma $3500 $0.00 $000 $0.00 $256 $o $0 $0 $258
1 3 Conutruction Survey Serdces ¥ ] $9,000.00 $0.00 $0.00 $0.00 $9,000 ] $0 $0 $9.000
"14E Mot /Domabik 1 o $000 $9000.00 $13,000.00 %0 $o $9.000 $13,000 $22.000
1.5 Site Uliitas 1 moe  $100000 §000 - $o00 $0.00 $1,000 $0 $0 $o $1.000 IndusSng tanp o ary 8pl-upAal-dows
2 DECONTAMINATION
2.1 Dacontaminaton Water 560  gai $025 $oco $0 66 $0 st $o $a $125
2 2 Dacon Water Storage Tank (6,000 gallan) 8 ma $577 50 $000 $0.00 $000 $3.4685 $0 $0 $0 $3.465
2.3 Clean Waler Storage Tank (4,000 galion) 2 mo $472.60 $0.00 $0.00 $0 00 $946 $0 $0 $o $945
2.4 Dacon Trgler 2 mo $220000 $000 $o.00 $0 .00 $4,400 $0 $0 $0 $4.400
25 Torporay Dacon Pad (inatalation and removs) 1 LTy $500.00 $800 00 $150 00 $0 $500 $800 $150 $1.650
2 8 PPE (1 pavaon per day) 80  day $30.00 $0.00 $0.00 $0 $2.700 $0 $0 $2.200
2.7 Dinposal of Dacon Waste 1000 oal $025 $000 $000 $oao $250 $0 $0 $0 $260
3 EARTHWORK / CLEARING
3.1 Clearing and Grubbing 1 ac $000 §1.26000 $199100 $0 $0 $1.260 $1.004 $3.25¢
3.2 Grading 1900 cy $0.00 $0.28 $08s $0 $0 $418 $1,380 $1.776
4 MONITORING WELL INSTALLATION
4 1 Install Monftortng Walle (four walte) 120 " $2376 $u 00 $0.00 $000 $2.850 $0 $o 11 $2.850
4 2 Wok Osvelagrmont (four wells} [ 14 $35.00 $0 00 $0 00 $0 00 $210 so $o $0 $210
4 3 Goltect/ Comalnetize IDW 2 dune $50 00 s0 00 $0.00 $000 $t00 $o to $0 $100
4 4 Trarmport/ Dwepose of (DW 2 due $160 00 $euo $§a 6o $s a0 $§300 $6 [ 1] ] $300
4.5 Stick-up Fads with poste ] o8 $500 00 $0 60 $0 00 $0.00 $2,000 $0 $0 $0 $2.000
4.6 Surwy Well Locatons t as $800 00 $0 00 $000 $000 $a00 $0 $o $0 $800
$ ORC Dlrect Push instellstion
§ 1 Uiect Push (imob f dermab 211gs) 2 evoiie  $5,00000
§ 2 Wel Font staliation (o od push) 218 LY $800 00 $0 00 $0 00 $000 $128.600 $0 $0 %0 $129.800
63 OAC 180,000 b $1500 $0.00 $a 00 $000 $2.,400,000 $0 $0 $0  $2.400.000
. 6 4 Sy 10 tug $100 00 §000 $000 $000 $1,000 $o $0 $0 $1.000
5 5 Coltect / Containerize IOW 2 dune $5000 $0.00 $0.00 $0.00 §100 $0 $0 $0 §100
5 6 Tramwport / Dispase of 1DW {oftaita) 2 dwurme $150.00 $0.00 $a.0a -$0.06 $300 §a §0 $a $300
® PAVEMENT $0 $0 $0 $0 $0
8 1 Loading /Unjoading Are: 4000 ot $12 $0.00 $0.00 $0.00 $5.000 $0 $0 $0 $5.000
8.2 Parking Aten 600 ol $325 $000 $000 $0 00 $1.850 $0 $o so $1.950
¥ OFFICE SUPPORY/FIELD SUPFORT $0 $0 $0 $0 $0
9 1 Field Oversight Persodnel {1 perean - full teng} 700 hous $000 $25 00 $000 $0 $0 $17.500 $0 $17.500
8 2 OMoco Ovarsight Parsonnel (2 people - 1/4 ¥ime) 350 hows $000 _$3000 $0.00 $0 $0 $10.600 $0 $10.600
10°PROJECT DOCUMENTATION
10 1 Pre- and Past-Consbuction Submitids 1000 howe $0.00 $30.00 $0.00 $0 $0 $30.000 $0 $30.000
10 2 Petmiting/Planning Docunant 800 hows $000 $50 00 $000 $0 $0  $40.000 $0 $40,000
11 INSTITUTIONAL CONTROL! .
111 Trawiar Docunents 100 houre $0 00 000 $0.00 $0 $o $0 $0 $a
" tt 2 Madkly Exising Master Plan 80 howe $000 $0 00 $0.00 $0 $0 $a $0 $0
Subtotel Olrect Costs fass Subcantract $3326  $121.679 $1850) $141,402
Locet Ares Adustiments agan 105.0% 102.3%
Subtoted $3318  $127,665 $18,881 $147.854
- Oveehead on Labor Coet @ 0.3 $30.208 $38,208
Q& Aonlabor Cost @ 0.4 $12766 $12765
G & AonMatarie Cot @ 0.1 $33 $332
Tolal Direct Cost $3850  $178.717 $16,881 $109,247
Indrects on Total Direct Labor Cost @ 0.75 $134,038 $134.038
Profit on Tota Direct Cost @ 0.1 $10025
Subtotst $353,210
Heatth 8 Safety Moniloring @ 0.008 $1,768
Total Fleld Cost $354,976
Subtatal Subcontractor Coat $2.563.270 $2563.270
G & A on Suboonyact Cost @ 0 1 $256,327 $2568.327
Proft on Subconvactor Coast @ 9.06 $128, 184
Subcont actor Cost $2,047, 761
Subtoted $3,302.738
$486 410

Condngeancy on Total Fisld and Subcontactor Coew © 0.5
Enginesring on Told Field Coat @ 0.08

$28 39

$3,028545
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Site 7 - Fuel Depot Area
Naval Weapons Industrial Reserve Plant
. Calverton, New York
Option 5 - ORC
Annual Operating and Maintenance Costs

Unit

Subtotal
{tem Qty]  Unit Cost Cost Noles
1 Energy - Electric Kw-hr — $0.09 $0
2 Maintenance ea $114,796.34 $0
3 Operator - ea . $22,000.00 $0
Total Annual Cost $0

Note: Annual Cost - 24 hi/ day - 365 days/ year

-




Site 7 - Fuel Depot Area
Naval Weapons Industnal Reserve Plant
Calverton, New York

Option 5 - ORC
Annual Cost _
Ttem Cost | Hem Cost
item Annually per 5 Years: Notes
YEART
Sampling $11,200.00 GW sampies quarterly plus travel, living, and shipping costs
Analysis $8,960.00 Groundwater analysis only for quarterly samples
Reporting $60,000.00 |
Site Review $20.000.00 Analysis Review performed for years 5,10,15,20,25,3C
TOTALS $80,160.00 $20,000.00 Post remedial monitoring will be performed annually for years 1 through 30
YEARS 2-30 |
Sampling $2,800.00 GwW .samples quarterly pius travei, fiving, and shipping costs
Analysis $2,240.00 Groundwater analysis only for quarterly samples '
Reporting $50,000.00
Site Review $20.000.00 Analysis Review performed for years 5,10,15,20,25,3C
TOTALS . $55,040.00 $20,000.00 Post remedial monitoring will be performed annually for years 1 through 30
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Site 7 - Fuel Depot Area
Naval Weapons industrial Reserve Plant
Calvertion, New York

Option 5 - ORC
Present Worth Analysis 3 . ~
“Capital Annual Total Year | Annual Discount Present I
Year Cost Cost Cost Rate at 7% Worth
0 3,826,545 $3,826,544.76 1.000 3,826,545
1 $80,160.00 $80,160.00 0.935 ' $74,950
2 $55,040.00 $55,040.00 . 0.873 $48,050
3 $50,040.00 $50,040.00 0.816 $40,833
4 - $50,040.00 $50,040.00 0.763 $38,181
5 $75,040.00 $75,040.00 0.713 $53,504
6 $50,040.00 $50,040.00. 0.666 $33,327
7 $50,040.00 $50,040.00 0.623 $31,175
8 $50,040.00 $50,040.00 0.582 $29,123
9 $50,040.00 $50,040.00 0.544 $27,222
10 $75,040.00 $75,040.00 0.508 $38,120
11 $50,040.00 $50,040.00 0.475 $23,769
12 50,040.00 $50,040.00 0.444 $22,218
13 $50,040.00 $50,040.00 0.415 $20,767
14 $50,040.00 $50,040.00 0.388 $19,416
15 $75,040.00 $75,040.00 0.362 $27,164
16 $50,040.00 $50,040.00 0.339 $16,964
17 $50,040.00 $50,040.00 0.317 $15,863
18 $50,040.00 $50,040.00 0.296 $14,812
19 $50,040.00 $50,040.00 0.277 $13,861
20 $75,040.00 $75,040.00 0.258 $19,360
21 $50,040.00 $50,040.00 0.242 $12,110
22 $50,040.00 - $50,040.00 0.226 $11,309
23 $50,040.00 $50,040.00 0.211 $10,558
24 $50,040.00 $50,040.00 0.197 $9,858
25 $75,040.00 $75,040.00 0.184 $13,807
26 $50,040.00 $50,040.00 0.172 $8,607
27 $50,040.00 $50,040.00 0.161 $8,056
28 $50,040.00 $50,040.00 0.150 $7,506
29 $50,040.00 $50,040.00 0.141 $7,056
30 $75,040.00 $75,040.00 0.131 $9,830
TOTAL PRESENT WORTH $4,533,918
| C-1¢
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APPENDIX D

TECHNICAL MEMORANDUM -
MONITORED NATURAL ATTENUATION
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LIST OF ACRONYMS AND ABBREVIATIONS

ug/L ' microgram per liter

BGS : below ground surtace

BOD biochemical oxygen demand

BTEX benzene, toluene, ethylbenzene, xylenes
CLEAN Comprehensive Long-term Environmental Action Navy
CMS Corrective Measures Study

CcCoD . chemical oxygen demand

CTO Contract Task Order

DRO k diesel range organics _
EPA U.S. Environmenta! Protection Agency
GRO gasoline range organics

HDPE high density polyethylene

HNUS Halliburton NUS Corporation

D inside diameter

IDW - investigation derived waste

MCL ; maximum contaminant level

mg/L ’ milligram per liter

MNA . ‘ monitored natural attenuation

NAVFAC Naval Facilities Engineering Command
NWIRP Naval Weapons Industrial Reserve Plant
oD outside diameter

ORFP oxidation reduction potential

PID photoionization detection

PVC v polyvinyi chioride

QA quality assurance

RCRA Resource Conservation and Recovery Act
RFi RCRA Facility Investigation

TPH Total Petroleum Hydrocarbons

TINUS Tetra Tech NUS, inc.

VOCs volatile organic compounds
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1.0 INTRODUCTION

This technical memorandum presents a monitored natural attenuation evaluation of fuel contaminated
groundwater at Site 7-Fuel Depot at the Naval Weapons industrial Reserve Plant (NWIRP) in Calvertoh,'
New York. In addition, data was collected to better define the current extent of "groundwater
contamination. This memorandum was prepared under Contract Task Order (CTO) 0189 by Tetra Tech

1.1 PURPOSE

The purpose of this monitored natural attenuation (MNA) study was to document the current extent of
groundwater contamination and to determine if monitored natural attenuation is a potentially viable
technology either as a stand alone technotogy or in combination with other remedial options. The MNA
evaluation considers the presence of biocdegradation compounds, -plume stability over time, and the use
of a modet (BIOCSCREEN) to predict plume migration and biodegradation rates.

12 REPORT FORMAT

Section 1.0 of this technical memorandum presents this introduction. Section 2.0 déscribe:s groundwater
sampling and analytical results obtained in 2000. Section 3.0 presents the BIOSCREEN modeling
evaluation. Conciusions are presented in Section 4.0.

098908/P ’ 1-1



2.0 GROUNDWATER SAMPLING AND RESULTS (2000)

In 2000, two rounds of field investigation were conducted at Site 7. The first round (Step 1) was
conducted in late February/éarly March 2000 and consisted of sampling 12 existing shallow monitoring
wells at the site. These samples were collected to evaluate current conditions of site contamination. The
second round (Step 2) of investigation was conducted between June and July 2000 and consisted of the
installation of four new groundwater monitoring wells and the sampling of six groundwater wells for
monitored natural attenuation parameters. The. investigation is based on the Monitored Natural
Attenuation Work Plan for Site 7 (TINUS, 2000a), and the resuits are detailed below.

21 STEP 1 TASKS (CURRENT CONDITIONS)

211 Sampling Procedures

Groundwater sampling was conducted at Site 7 from February 28 through March 2, 2000. Twelve
existing monitoring wells were sampled during this phase. Sample locations, numbers, and analysis are
provided on Figure 2-1 and in Table 2-1. These wells were selected based on the estimated extent of
groundwater contamination as presentéd in the Phase 2 Resource Conservation and Recovery Act

(RCRA) Facility Investigation (RFI) report for this site (TINUS, 2000b) and were selected to represent a
three by four grid pattern. ' '

During a pre-sample surve.y of the site, wells 5 and 15 could not be located and since the area is primarily
concrete/asphalt were assumed to have been removed during tank excavations and sump installation.
The areas surrounding these wells were field checked, and nearby wells could not be located. instead,
wells BR/D and FD-MW-05-S were added to the program to replace these wells.

Prior to groundwater sampling, a round of water ievel readings was collected from the twelve wells (see
Attachment A). The wells were then purged prior to sampling using a peristaltic pump and high-density
polyethylene (HDPE) tubing. The tubing intake was placed at approximately the center of the saturated
well screen for purge/sampling. Pump flow rates were less than 1.0 gallons per minute on all welis
sampled. Note that this method of groundwater sampling has been an approved sampling technigue at
the facility since the early 1990s. The U.S. Environmental Protection Agency (EPA) recently established
another sampling technique for sampli_ng groundwater that includes the use of a submersible pump. The
revised EPA approach was used duriné the second rouna of the investigation.

Water quality parameter readings were collected during purge/sampling and included pH, specific

conductivity, temperature, dissolved oxygen, turbidity, salinity, and eH/oxidation-reduction potential
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(ORP). Water level measurements and field parameters were collected at approximate 5-minute intervals
during purging. A minimum of three well volumes was removed from each well prior to sampling. Field
parameters for pH, specific conductivity, and turbidity were monitored to obtain three consecutive
stabilized reading within 10 percent. All purge water was containerized, transported, and transferred to .
the existing tank for storage of investigation derived waste (IDW) located at the Fuel Caiibration area of

the site.

With the exception of the volatile organic compounds (VOCs) and total petroleum hydrocarbon-gasolihe
range organics (TPH-GRO), all sample containers were filled directly from the discharge of the HDPE
tubing. Sample containers for VOCs and TPH-GRO were filled using the “soda straw” method. The
peristaltic pump was shut off following purging of the well, the tubing was crimped, the tubing was then -
withdrawn from the well, and the sample containers were filled from the intake end of the tubing while
uncrimping the opposite end of the tubing. Tﬁe process was repeated to acquire sufficient volume to fill
all required sample containers. All purge and sampling information was recerded on groundwater purge
data sheets and groundwater sample iog sheets, respectively. These sheets as well as chain of custody

forms can be found in Attachment B.

21.2 Analytical Resuits

In February/March 2000, twelve existing monitoring wells were sampled for VOCs and TPH to
characterize existing groundwater contamination at the site. The following monitoring wells were
analyzed: FD-MW-01-S, FD-MW-03-S, FD-MW-04-S, FD-MW-05-S, FD-MW-08-S, FD-MW;07-S, 4, 186,
24, BK/19, BN/11, and BR/D (see Figure 2-1).

The results of the initial sample event can be found in Table 2-2 and Attachment |. During this sample
event, detected VOCs consisted on benzene, toluene, ethylbenzene, and xylenes (BTEX). In addition,
freon 113 was detected at 13 pg/L in well 16. Freon 113 has been used in the area and in particular in
the jet fuel systems lab located hydraulically upgradient of this site. Previous sampling was conducted
throughout this area, and a source of freon-contaminated groundwater was found in one location, near
the jet fuel systems laboratory. Chemicals not detected in the sample are not presented in the table.
Figures 2-2, 2-3, 2-4, and 2-5 present the current estimated extent of benzene, toluene, ethylbenzene,
and xylene plumes, respectively. Note that these figures include data collected for the newly installed
permanent monitoring wells discussed in Section 2.2.

Figure 2-6 ilfustrates the concentration of BTEX compounds across the site, beginning with well FD-MW-
03-S that is considered to be hydraulically upgradient of the site, and continuing to those wells down-
gradient of the flow. As seen from the figure, the highest BTEX concentration occurs at monitoring well

BN/11, which is located just down-gradient of the location of the former underground storage tanks.
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During previous testing, samples collected in the area of the former underground storage tanks were
measured to contain up to 1,900 ug/L of xylenes (TINUS, 2000b).

2.2 STEP 2 TASKS (MNA TESTING)

Step 2 tasks consisting of the installation of four new permanent monitoring wells, sampling and analysis
of these wells, and sampling and analysis of six monitoring wells for MNA parameters. ‘The new wells
were installed in anticipation of potential future sampling needs for the site as well as to provide
permanent down gradient monitoring wells to evaluate near site groundwater contaminant concentrations.
Each of these tasks is detailed below.

2.21 Monitoring well installation and Development

Three shallow permanent monitoring wells (FD—MW-OS—S through FD-MW-10-S) and one intermediate
permanent monitoring well (FD-MW-07-1) were installed in June 2000 for the site. Well locations are
illustrated on Figure 2-1. Well locations are approximate, pending final survey results. The locations of
the wells were based on groundwater flow patterns for the area and were confirmed based on analytical
results obtained during the Step 1 groundwater sampling activities. The borings were drilled with a
Failing F-10 drilling rig using hollow-stem-auger drilling techniques and 6.25 inch 1.D. éugers. The three
shallow boring were drilled to 22 feet below ground surface (BGS) and the intermediate boring was
completed to 44 feet BGS. Water was encountered in all borings at approximately 12 feet BGS during
drilling. The three shallow borings were drilled to approximately 8 feet below the water table and
completed as cased wells, screened across the water table. The intermediate boring was drilled to
approximately 30 feet below the water table and was also completed as a cased well. Monitoring well
characteristics are summarized in Table 2-3. v

Subsurface soil samples were collected within each boring at 5-foot intervals by driving a 2-inch O.D. by
24-inch length split-barrel with repeated blows using a 140-pound hammer falling a distance of 30 inches.
The samples were screened with a photoionization detector (PID) and visually inspected for evidence of

contamination (such as staining) and for lithclogic description.

Approximately 1 foot of dark brown to brown, fine-grained silty sand was encountered just below the
ground surface within each of the monitoring well borings. The remaining lithology of each boring was
characterized by tan-white, slightly pebbly, fine-to-medium grained sand. The lithologies seen in each of
the borings are consistent with that of previous site investigations and represent unconsolidated
sediments of the Upper Glacial Formation which underlies the subject site. “Soil boring logsheets were

completed for each boring to document the subsurface lithologies and are included in Attachment C.
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The wells were constructed with 4-inch diameter, flush-jointed and threaded, schedule 40 polyvinyl
chioride (PVC) well casing and 4-inch diameter, scheduie 40, 0.020-inch slotted PVC well screen fitted
with a PVC bottom cap. Ten-foot screens were instalied in all the wells. The annular space between the
well screen and the borehole was packed with Morie No. 1 sand to a height of approximately 2 feet above
the top of the screen. A minimum 2-foot annular seal, consisting of hydrated bentonite pellets, was
placed on top of the filter pack. The remainder of the well annulus was backfilled with a cement/bentonite
grout to a height of approximately 0.5 foot BGS. The weils were completed with 6-inch diameter
protective steel casings which were installed at approximately 2.5 feet above the gro‘und surface. A 2-
feet by 2-feet square concrete apron was also placed around each well. Monitoring well construction
sheets are included in Attachment D.

The wells were developed a minimum of 24 hours after installation with a submersible pump. The pump -
flow-rate, water level, and groundwater pH, specific conductance, dissolved oxygen, turbidity, and ORP
were monitored on a regular basis during development. All wells were developed to a water turbidity of
10 NTU or less. Approximately 420 total gallons of water was removed from the wells. This water was
containerized and transported to the temporary storage tanks located at the site staging area. Monitoring

well development log sheets were completed for each well and are included in Attachment E.

222 Water Level and Free Product Thickness Measurements

Prior to the groundwater sampling for Step 2, on July 14, 2000, cne round of free-product and static water
level measurements was collected from the on-site wells. No free product was detected within any of the
. wells surveyed. Free product measurements and static water levels were collected using a Keck
electronic Interface probe. All measurements were made from the top of the inner PVC riser pipe (TIC)
and readings were recorded to the nearest 0.01 foot. Depth to water tabie ranged from 14.64 feet to
18.95 feet TIC. A groundwater level measurement log sheet was completed and is included in
Attachment F. :

223 Monitoring well Purging and Sampling

The four new wells pius four of the existing wells at Site 7 were sampled between July 11 and July 19,
2000. Sample numbers and analysis are provided in Table 2-4. Sample locations are indicated on Figure
2-1.

All wells, with the exception of BN/11, were sampled using EPA quality assurance (QA) directives for low
flow purging and sampling of groundwater monitoring wells (EPA Region ill QA Directives, Bulletin
QADO023, August 8, 1994). Because of a low water level in BN/11, this well was sampled using the

peristalic purﬁp technique discussed in Step 1. An adjustable rate, Redi-flow pump and Teflon lined
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HDPE tubing was utilized for purging and sampling of the wells. The pump was placed at approximately
the center of the saturated well screen prior to beginning purge activities. All wells, with the exception of
FD-MW-O7-IV(in which three well screen volumes purged) were purged a minimum of three well volumes
and until monitored water quality parameters of three comsecutive purge-water reading feil within 10
percent of one another. Water quality field measurements were collected every 5-minutes and included
pH, specific conductivity. tempe‘rature. dissolved oxygen, turbidity, and Eh/ORP. All water quality
parameters were measured with a device utilizing a flow-through celi. In addition, welis FD-MW-07-S,
FD-MW-07-1, FD-MW-10-S. BN/11, FD-MW-03-S, and FD-MW-04-S were also monitored for natural
attenuation parameters of carbon dioxide. dissolved oxygen, ferrous iron, and hydrogen sulfide using field
test kits. The water level in each well and the flow rate of the pump were alsoc monitored to assure that
the wells were not purged at a higher rate than the natural yield of the formation. Except for VOCs in well
FD-BN/11, all well samples were collected by filling the appropriate sample jars directly from the pump
discharge tubing. Because there was inadequate water in Well FD-BN/11 (2 feet), this well was sampled
using a peristaltic pump and HDPE tubing and VOC samples were collected using the soda straw
method. All water quality parameters and data coliection times were the same as obtained from all other
wells sampled at Site 7. Samples were collected as noted in section 2.1.1 above. Groundwater sample
log sheets, low flow purge data sheets, and natural attenuation parameter log sheets were c:ompléted for
each well and can be found in Attachment G along with chain of custody forms.

2.2.4 Hydraulic Conductivity Testing

In-situ hydraulic conductivity tests (slug tests) were performed in seven of the permanent monitoring wells
in the Fuel Depot Area on October 3, 2000. Testing included six shaliow wells and one intermediate well.
Nearly instantaneous water level changes were induced in the wells by quickly withdrawing or inserting a
PVC siug of known dimensions for the rising head and falling head tests, respectively. The subsequent
water level changes during recovery were measured using a pressure transducer and automatic data

logger. All down-hole slug testing equipment was decontaminated before and after use in each well.

Rising head tests only were performed in the six shallow wells where the static water level is below the
top of the screened interval. Both rising head and falling head tests were recorded in intermediate well
FD-MW-07-1 where the static water level is above the top of the screened interval and gravel pack. Each

test was performed twice and recorded separately to confirm the results.

The siug test water level data were plotted as the changé in head versus elapsed time and were analyzed
using the Bouwer and Rice technique (the second falling head test recorded in FD-MW-07-1 was not
analyzed due to poor data quality). An assumed aquifer thickness of 55 feet was used in the calculations.
The aquifer thickness estimate is based on an average depth to local aquiclude deposits of about 70 feet

below the ground surface and an approximate depth of 15 feet below the ground surface to the top of the
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water table aquifer. All other parameters were obtained from well construction logs and field

measurements of static water level and well total depth.

The resuits of the slug test analysis are presented in Table 2-5. Slug test raw data, plots, and

calculations are included in Attachment H.

2.2.5  Anaiytical Results

The analytical results for the six permanent monitoring welis tested for MNA parameters are presented in
Table 2-6 and Attachment 1. Also included in this table are the analytical results for the newly installed
monitoring wells FD-MW-08-S and FD-MW-09-S, which were sampled for VOCs and TPH analysis only.

Well locations are presented in Figure 2-1.

During the monitored natural attenuation sample event mentioned above, detected VOCs consisted of
benzene, toluene, ethylbenzene, and xylenes. Freon 113 was also detected in monitoring well FD-MW-
07-1 at a maximum concentration of 17 pug/L. Freon has been detected in two other wells in the area and

will be specifically addressed in the Corrective Measures Study.

In addition, groundwater from six monitoring wells sampled was analyzed for biodegradation indicators.
Each of these MNA parameters is discussed as follows. During the biodegradation of organics,
biochemical oxygen demand (BOD) represents both biological and chemical reactions in groundwater
that can occur overa 5 day period and consume elemental oxygen. For most appiications, the BOD is a
measure of biodegradable organics, dissolved iron, and to a lesser extent dissolved manganese.
Chemical oxygen demand measures these same constituents plus more complex organics that are not
amenable to biodegradation over a 5 day period.

Dissolved oxygen levels greater than 1.0 mg/L are indicative of an aerobic environment. Under aerobic
conditions, natural bacteria present in the aquifer use oxygen and petroleum hydrocarbons for energy and
cell growth and produce carbon dioxide as a waste product. Therefore, the absence of dissolved oxygen
and the presence of elevated carbon dioxide concentrations in groundwater, relative to the upgradient
monitoring well, are generaily direct evidence of biodegradation. Biod'egradation rates for most petroleum
compounds are more rapid under aerobic conditions. The dissolved oxygen concentration in the
upgradient monitoring well FD-MW-03-5 is 7.17 mg/L indicating that the groundwater entering the site is
aerobic. Similarly, the dissolved oxygen concentration.in an in-plume well near the upgradient edge of
the site had a dissolved oxygen reading greater than 1.0 mg/L. However, instrument error is suspected
with this reading, because the ORP reading was negative in this well. The balance of the in-plume welis
(FD-MW-07-1, FD-MW-10-S, and BN/11) had depressed dissolved oxygen concentrations and depressed

ORP readings indicating that the residual oxygen in the aquifer has been consumed. In the downgradient
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shallow wells, dissolved oxygen concentrations greater than 1.0 mg/L and positive ORP readings were

noted, indicating that aerobic conditions were again present.

Once the available free oxygen is consumed, bacteria will use other natural compounds in the aquifer
such as sulfates, nitrates, iron, and manganese to react with the petroleum compounds to form energy
and cell growth (anaerobic biodegradation). .Carbon dioxide is also formed in thése reactions, however,
methane, chioride (if chiorinated compounds are present), nitrite, sulfide, dissolved iron (ferrous iron), and
dissolved manganese (divalent manganese) are also formed. The presence of these other compounds
suggests that anaerobic biodegradation of the petroleum hydrocarbons is also occurring.

Figure 2-7 illustrates MNA BTEX contamination following the. path of groundwater, from up-gradient to
down-gradient monitoring wells. Figure 2-8 illustrates methane concentration along the site, while BOD
and chemical oxygen demand (COD) are illustrated on Figure 2-9.

Overall, the analytical results from this investigation provide direct evidence that biodegradation of the site

petroleumn hydrocarbons is occurring.

226 Historical Contaminant Migration Trends

The second element of the MNA evaluation is to evaluate plume stability over time. Ideally, long term
data from within the groundwater plume and downgradient areas are used to track the stability of the
plume. Representative samples are collected at regular intervals from permanent monitoring wells and
evaluated 1o ensure that plume contamihants are not migrating adversely. Currently for this site, only
limited long term data is available. Some data is available from Grumman studies in the late 1980s. The
Navy's Site Investigation in 1991, and the RF} investigations in 1994, 1985, and 2000 present more detail.
This data is summarized in Table 2-7 and represents site wells in which there is at least 5 years of history.

Wells FD-MW-04-S, FD-MW-05-S, FD-MW-06-S, and 24 represent groundwater in or near the likely
- source area at Site 7 (namely the former underground storage tank area). Based on a review of this data
over a 5 to 10 year period in the source area, ~theée is no obvious trend with the results either increasing
or decreasing. Fluctuations of a factor of three to four in chemical concentrations are apparent but may

result from seasonal, dissolution, equilibrium, and/or biodegradation rate variables.
Data from two downgradient or near downgradient wells (wells 16 and 19), are also presented. In well

16, BTEX concentrations increased from nondetect values to as high as 24 ug/L for ethylbenzene. In well
19, BTEX concentrations decreased from a high of 800 ug/L to a nondetect vaiue (5 ug/L).
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TABLE 2-1

SUMMARY OF STEP 1 SAMPLES (CURRENT CONDITIONS)

SITE 7 - FUEL DEPOT AREA

NWIRP CALVERTON, NEW YORK

SAMPLE IDENTIFICATION

WELL NUMBER SAMPLE ANALYSIS
FD-MW-01-5 FD-GWO01S5-00 VOCs, TPH (GRO & DRO)
FD-MW.03-2 FD-GW03S-00 VOCs, TPH (GRO & DRO)
FD-MW-04-S FD-GW045S-00 VOCs; TPH (GRO & DRO)
FD-MW-06-S FD-GW06S-00 VOCs, TPH (GRO & DRO)
FD-MW-07-S FD-GW07S-00 and VOCs, TPH (GRO & DRO)

GWFD-030200 (duplicate)
FD-MW-05-S FD-GW05S-00 VOCs, TPH (GRO & DRO)
BR/D FD-GWGRD-00 VOCs, TPH (GRO & DRO)
BN/11 FD-GWGR11-00 VOCs, TPH (GRO & DRO)
BK/19 FD-GWGR18-00 VOCs, TPH (GRO & DRO)
4 FD-GWGR4-00 VOCs, TPH (GRO & DRO)
16 FD-GWGR16-00 VOCs, TPH (GRO & DRO)
24 FD-GWGR24-00 VOCs, TPH (GRO & DRO)
Notes:

VOCs = volatile organic compounds

TPH (GRO & DRO) = Total petroleum hydrocarbons (gasoline range organics & diesel range organics)




TABLE 2-2

INITIAL GROUNDWATER ANALYTICAL RESULTS FOR DELINEATING GROUNDWATER PLUME
~ SITE 7 - FUEL DEPOT
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT

CALVERTON, NEW YORK
PAGE 1'0OF 2
CHEMICAL FD-MW-01-S FD-MW-03-S FD-MW-04-S FD-MW-05-S FD-MW-06-S FD-MW-07-S
(Side-gradient) {Up-gradient) (Source Area-North)| (Down-gradient- (Source Area) (Down-gradient-
South) Center)
. Volatile Organic Compounds (ng/t)

BENZENE ‘ND ND ND ND ND ND
TOLUENE ND ND 52 J ND ND ND
ETHYLBENZENE ND ND 120 110 28 ND
XYLENES, TOTAL ND 22 1100 460 170 ND
FREON 113 ND ND ND ND ND ND
Total Petroleum Hydrocarbons (mg/L)
DIESEL RANGE ORGANICS 0.15 0.47 0.85 1.0 3.0 0.56
GASOLINE RANGE ORGANICS ND ND 2.8 1.7 4.0 . ND

Notes:
ND = Not Detected
Other VOCs not detected

The directions in parentheses below the monitoring well names

indicate location of well in reference to plume (see Figure 2-1)




TABLE 2-2

SITE 7 - FUEL DEPOT
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
CALVERTON, NEW YORK

INITIAL GROUNDWATER ANALYTICAL RESULTS FOR DELINEATING GROUNDWATER PLUME

PAGE2OF 2
CHEMICAL 4 BN/11 16 BK/19 24 FD-GWGRD-00
(Source Area- (Down-gradient- (Down-gradient- (Down-gradient- | (Up-gradient-North) (Down-gradient-
Center) Center) South} North) South)

Volatile Organic Compounds (ug/L) .
BENZENE ND 6 J 1 ND ND 8.8 J ND
TOLUENE 140 550 1.2 J ND 28 ND
ETHYLBENZENE 290 220 37 J ND 83 ND
XYLENES, TOTAL 2300 1100 24 ND 390 3.8 J
FREON 113 ND ND 13 J ND ND ND
Total Petroleum Hydrocarbons (mg/L)
DIESEL RANGE ORGANICS 34 39 0.25 2.1 1.4 1.2
GASOLINE RANGE ORGANICS 5.8 11 ND 1.2 1.7 0.29

Notes:
ND = Not Detected
Other VOCs not detected

The directions in parentheses below the monitoring well names indicate location of well in reference to plume (see Figure 2-1)




TABLE 2-3

MONITORING WELL CHARACTERISTICS SUMMARY
SITE 7 - FUEL DEPOT

NWIRP CALVERTON, NEW YORK

Monitoring Well | Total Depth’ Approximate Screened Filter Pack
Number (feet) Depth to Water' | Interval Depth Interval Depth
(feet) (feet)
FD-MW-07-| 42 12 32 -42 30 ~ 44
FD-MW-08-S 20 12.5 10-20 8-22
FD-MW-08-S 20 12 10- 20 8.5-22
FD-MW-10-S 20 12.1 10-20 8--22

" in feet below grade. Readings obtained during monitoring well installation.




TABLE 2-4

SUMMARY OF STEP 2 (MNA) SAMPLES

SITE 7 - FUEL DEPOT AREA

NWIRP CALVERTON, NEW YORK

Well Number Sample ldentification '~ Sample Analysis
VOCs, TPH (DRO & GRO)
ED-MW-07-S FD-GWO075-00 BTEX, and natural attenuation
C parameters
FD-MW-07-1 FD-MW(071-00 VOCs, TPH (DRO & GRO)
BTEX, and natural attenuation
parameters
FD-MW-10-S FD-GW10S-00 ‘ VOCs, TPH (DRO & GRO)
. FD-GW34D-00* (VOCs only) BTEX, and natural attenuation
parameters
FD-BN/11* FD-MWERM1BN* VOCs, TPH (DRO & GRO)
FO-GWFD-071800* BTEX, and natural attenuation
parameters
FD-MW-03-5 FD-GWO03S-00 VOCs, TPH (DRO & GRO)
BTEX, and natural attenuation
. parameters
FD-MW-04S FD-GW04S-00 VOCs, TPH (DRO & GRO)
BTEX, and natural attenuation
: parameters
FD-MW-08-S FD-GWO08S-00 VOCs, TPH (GRO & DRO)
FD-MW-09-S FD-GW09S-00 VOCs, TPH (GRO & DRO)
Notes:

VOCs = volatile organic compounds

TPH (GRO) = total petroleum hydrocarbon (gasoline range organics) .
TPH (DRO) = total petroleum hydrocarbons {diesel range organics)

BTEX = benzene, toluene, ethylbenzene, and xylene

Natural attenuation parameters consist of BOD, COD, TOC, alkalinity, nitrate, nitrite, dissolved

manganese and iron, methane, sulfate, carbon dioxide, orthophosphate, and sulfide.




TABLE 2-5

HYDRALIC CONDUCTIVITY TEST RESULTS

SITE 7 - FUEL DEPOT AREA
NWIRP CALVERTON, NEW YORK

Well Number Hydraulic Conductivity, Hydraulic Conductivity,
Test 1 (cm/sec) Test 2 (cm/sec)

FD-MW-04-S 1.50-01 1.50E-01
Rising Head ‘ :
FD-MW-05-S 1.97E-01 2.05E-01
Rising Head
FD-MW-086-S Rising Head 9.10E-02 8.93E-02
FD-MW-07-1 Failing Head 1.80E-01 Not Analyzed
FD-MW-07-1 Rising Head 2.38E-01 2.36E-01
FD-MW-08-S Rising Head 1.38E-01 1.61E-01
FD-MW-08-S Rising Head 8.02E-02 8.76E-02
FD-MW-10-S Rising Head 1.54E-01 1.54E-01




TABLE 2-6

MONITORED NATURAL ATTENUATION GROUNDWATER ANALYTICAL RESULTS
SITE 7 - FUEL DEPOT
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
CALVERTON, NEW YORK

PAGE 1 OF 2
CHEMICAL FD-MW-03-S FD-MW-04-S FD-MW-07-t FD-MW-G7-S
(Up-gradient) Source Area-North] (Down-gradient- | (Down-gradient-
Center) Center)
Volatile Organic Compounds (:g/L)
BENZENE ND ND ND ND
TOLUENE ND 14 J ND ND
ETHYLBENZENE ND 500 ND ND
XYLENES, TOTAL ND 4800 2.1 J ND
FREON 113 ND ND 17 ND
Biodegradation Indicators (mg/L)
BIOCHEMICAL OXYGEN DEMAND ND ND 3.9 ND
CARBON DIOXIDE ND 2.2 ND ND
CHEMICAL OXYGEN DEMAND ND ND ND ND
CHLORIDE 2.8 4.4 8.2 5.4
DISSOLVED OXYGEN 717 9.69 0.22 4.79
HYDROGEN SULFIDE 2.0 0.5 0.3 0.0
METHANE ND 0.19 0.087 - 0.032
NITRATE 2.8 0.37 0.3 ND
NITRITE ND ND ND ND
ORTHOPHOSPHATE ND ND ND ND
SULFATE 5 22 19.8 8.7
SULFIDE ND ND ND ND
TOTAL ALKALINITY 30.8 49.5 21.2 8.7
TOTAL ORGANIC CARBON ND 1.6 1.4 1.1
OXIDATION REDUCTION POTENTIAL 66.1 -60 15.6 184
Inorganics (ug/t)
DISSOLVED IRON ND 3750 ND -3780
MANGANESE ND 33 339 138
Total Petroleum Hydrocarbons (mg/L)
DIESEL RANGE ORGANICS ND 0.99 0.38 ND
GASOLINE RANGE ORGANICS ND 4.8 ND ND




MONITORED NATURAL ATTENUATION GROUNDWATER ANALYTICAL RESULTS

TABLE 2-6

SITE 7 - FUEL DEPOT
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
CALVERTON, NEW YORK

PAGE20F 2
CHEMICAL FD-MW-08-S FD-MW-09-S FD-MW-10-S BN/11
(Down-gradient- | (Down-gradient- | {Down-gradient- (Down-gradient-
South) ‘North) Center) Center)
Volatile Organic Compounds (1g/L)
BENZENE ND ND 1.3 J ND
TOLUENE ND ND 3.2 J 75
ETHYLBENZENE ND ND 28 33
XYLENES, TOTAL ND ND 84 170
FREON 113 ND ND ND ND
Biodegradation Indicators (mg/L.)
BIOCHEMICAL OXYGEN DEMAND NA NA 4.6 426
CARBON DIOXIDE - ND ND ND 16
CHEMICAL OXYGEN DEMAND NA NA 339 327
CHLORIDE NA NA 3.1 3.2
DISSOLVED OXYGEN 5.50 4.83 1.35 0.36
HYDROGEN SULFIDE NA NA 0.3 5.0
METHANE NA NA 1.6 1.0
NITRATE NA NA ND ND
NITRITE NA NA ND ND
ORTHOPHOSPHATE NA NA 05 ND
SULFATE NA NA 3.6 24
SULFIDE NA NA ND 4.2
TOTAL ALKALINITY NA NA 72.2 222
TOTAL ORGANIC CARBON NA NA 9.2 ND
OXIDATION REDUCTION POTENTIAL 111 241 -98.8 -168.3
Inorganics (ug/t)
DISSOLVED IRON NA NA 8630 7080
MANGANESE NA NA 173 85.6
Total Petroleum Hydrocarbons (mg/L)
DIESEL RANGE ORGANICS 0.14 0.16 2.1 27
GASOLINE BANGE ORGANICS ND ND 0.83 5.7

Notes:
ND = Not Detected
NA = Not Analyzed

Acetone and 2-Butanone were detected in three and one samp

les, respectively, and are believed to be lab contaminants.

The value of Total Organic Carbon is reported as a Non-Detect for monitoring well BN/11 as a result of matrix complications

{actual detection near 100 mg/L.).

Biodegradation Indicators Ethane and Ethene were analyzed but not detected.
Nisanlved Oxvaen and Hvdrogen Sulfide tests were conducted in the fieid, rather than at the lab.




TABLE 2-7

COMPARISON OF HISTORICAL GROUDWATER DATA (ug/lL)

SITE 7 - FUEL DEPOT

NWIRP CALVERTON, NEW YORK

Well Location Sample Date Benzene Toluene Ethylbenzene Xylene
identification
FD-MW04-S Soutce area August 1994 33 180 1,550
March 1995 45 200 1,600
February 2000 5.2 120 1,100
July 2000 14 500 4,800
FD-MWO05-S Source Area August 1994 26 29
March 1995
February 2000 110 460
FD-MWO06-S Source Area August 1994 160 290 2400
March 1995 23 145 855
February 2000 28 170
24 Source Area May 1990 2 68 23 182
' August 1991 14 130 84 450
February 2000 8.8 28 83 390
16 Downgradient June 1989
March 2000 1.2 24 13
19 Downgradient June 1989 800 24 58 89
' March 2000

Blank indicates a nondetect value.
1989 to 1991 data are from former Northrop Grumman reports that can be found in the 1992 Sl report (HNUS 1992).
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FIGURE 2-6

INITIAL BTEX GROUNDWATER DETECTIONS (APRIL 2000)
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- FIGURE 2-7

MCNITORED NATURAL ATTENUATION BTEX GROUNDWATER DETECTIONS (JULY 2000)
SITE 7 - FUEL DEPOT
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
CALVERTON, NEW YORK
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FIGURE 2-8

MONITORED NATURAL ATTENUATION GROUNDWATER DEGRADATION INDICATORS (JULY 2000) - METHANE
SITE 7 - FUEL DEPOT
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
CALVERTON, NEW YORK
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FIGURE 2-9

MONITIRED NATURAL ATTENUATION GROUNDWATER DEGRADATION INDICATORS (JULY 2000) - BOD, COD
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3.0 BIOSCREEN MODELING

3.1 MODEL DESCRIPTION

BIOSCREEN is simple, analytical, groundwater transport model that simulates the advection of a single
contaminant in one dimension and the dispersion of the contaminant in two or three dimensions. The
starting mass and dissolved concentration of a contaminant at the source are user-defined. As the
contaminant migrates down-gradient, dispersion, adsorption, and biodegradation affect the contaminant
concentration. Biodegradation can be included as a first-order decay term, or can be modeled as an
instantaneous reaction that is controlied by the stoichiometric amounts of electron acceptors in the
ambient groundwater. BIOSCREEN was developed as a screening tool to help evaluate the natural
attenuation of dissolved hydrocarbons at spill sites involving petroleum hydrocarbons. The u.s.
Environmental Protection Agency, the Air Force Center for Environmental Excellence, and Groundwater
Services, Inc. developed the model. The User's Manual for this model (Newell et al., 1996) discusses in
detail the mathematical development of the model code, the modeling assumptions, the input data
requirements, and the limitations of the model.

3.2 MODEL INPUT PARAMETERS

Four different mode! runs were performed; one each for benzene, toluene, ethylbenzene, and xylenes.
Table 3-1 lisis the measured andvestimated values of parameters that were entered as input parameters
for the model runs. In each model run, the same values of hydraulic conductivity, hydraulic gradient, and
porosity were used. The hydraulic conductivity is based on a single slug test in the shallowest portion of
the aquifer. The hydraulic gradient is based on the groundwater elevations measured at the site ajong
the centerline of the plume. The porosity value of 0.30 is estimated, based on values typically cited in
scientific literature. The resulting seepage velocity is caiculated to be 127 feet/year. The plume length
was estimated to be roughly 400 feet long for purposes of estimating longitudinal and transverse
dispersivity values; the BIOSCREEN model estimates these values as explained in the User's Manual
{Newell et al., 1996).

The model runs are based on an assumed spill size of 1,680 gallons (about 5,400 kg) of JP-4 fuel. ltis
also assumed that the spill occurred in 1975. This starting mass of JP-4 was then muitiplied by 0.74, 1.3,
4.0, and 2.3 percent to arrive at the starting masses of benzene, toluene, ethylbenzene, and xylenes,

respectively, in the source area. These percentages are based on the typical composition of JP-4 fuel.

The biodegradation half-life is contaminant specific. The values used in the modei runs are values that lie

near the middle of the typical ranges that have been determined during field investigations and laboratory
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studies (see Howard et al., 1991; Newell et al., 1996). The half-life vaiues were adjusted from the mean
for each contaminant to calibrate model-predicted concentrations match measured concentrations in
monitoring wells. The calibrated hali-lives of ethylbenzene, benzene, toluene, and xylenes for this site

were 1.0, 1.6, 1.2, and 4.0 months, respectively.

The source area is considered to be the area that once contained the underground storage tanks, and
includes the area where wells 4, FD-MW-05-S, FD-MW-06-S, FD-MW-04-S, and BN/11 are/were located.
Concentrationé of contaminants found in these five wells between 1995 and 2000 were averaged and
used to represent the concentration of contaminant in the source area (i.e., x =0 feet) at time equais 25
years. Contaminant concentrations found in well FD-MW-10-S represent the concentration at about 80
feet down-gradient of the source at time equals 25 years. Contafninant concentrations found in Well FD- .
MW-07-1 represent the concentrations at about 200 feet down-gradient of the source at time equals 25
years.

Data were entered into the model for the instantaneous reaction aiternative for representing
biodegradation. The numbers are equal to 33 percent of the total available electron acceptors at the site.
This was done because the mass of electron acceptors are being competitively used by each of the four
primary contaminants, as well as the other non-hazardous organic compounds present in JP-4 and the
groundwater system. The predictions for contaminant distributions using the instantaneous reaction
option did not match the concentration data from the down-gradient monitoring wells. Therefore, the

instantaneous reaction results for the model runs are presented for information and should not be used.

33 MODELING RESULTS

3.3.1 Benzene

The input data used in the benzene run are presented in Figure 3-1. The starting mass of benzene in the
source area used in this modeling is 40 kg. The range of half-lives presented in the literature for benzene
range from as low as 0.02 up to 2 years (Howard et al., 1991; Newell et al., 1996). Presumably, the
shorter half-lives will occur in aerobic groundwatér systems and the longer half-life values occur under
anaerobic groundwater conditions. In the model run for Calverton Site 7, a half-life value of 0.2 years was
used for the dissolved benzene in the plume. This value is the geometric mean of the values presented
above and produced predicted concentrations that generally fit the concentrations measured at the site.
The model-predicted distribution of benzene concentrations at 10, 25, and 50 years are displayed in
Figurés 3-2, 3-3, and 3-4, respectively (25 years is current conditions - 2000). The benzene values
predicted at x = 80 feet at time = 25 years was 0.001 mg/. (Figure 3-3). The concentration detected in
well FD-MW-10-S, which corresponds to this distance and time, was 0.0013 mg/L (1.3 ug/L). The model
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predicted a benzene concentration of 0.000 mg/L at 200 feet distance at time = 25 years. Benzene was
not detected in well FD-MW-07-1, which corresponds to this distance. Therefore, the model results match
relatively well with the measured concentrations in the two down-gradient wells. Note that at time equals
25 years, benzene concentrations in the plume near the source area would be approximately 0.003 mg/L. .
This value compared reasonably well with the observed concentration of nondetected to 0.0088 mg/L.

3.3.2 Toluene

The input data used in the model run for toluene are shown on Figure 3-5." The starting mass in the
source area used in the mode! was 70 kg. The starting solute concentration in 1975 at the source was
estimated to be 7.0 mg/L. The solute biodegradation half-life was estimated to be 0.10 years. This value
falls within the range of half-lives presented by Howard et al. (1991) and Newell et al. (1996). The
distribution of contaminants in the plume centerline at 10 years (1985), 25 years (2000), and 50 years
(2025) are shown in Figures 3-6, 3-7, and 3-8, respectively. Note that the first order decay curves are the
appropriate curves to evaluate. At time = 25 years (Figure 3-7), the predicted concentrations at 0, 80,
and 200 feet were 0.248, 0.004, and 0.000 mg/L, respectively. Toluene concentrations recently detected
in the source area, and 80 and 200 feet down-gradient were about 0.283 (average of five source area
wells), 0.0082 (FD-MW-10-§), and 0.000 mg/L (FD-MW-07-l). These values match very well with the
model-predicted values at time equals 25 years. At time equals 50 years (2025, Figure 3-8), the highest
predicted concentration of toluene is 0.009 mg/L at the source.

3.3.3 Ethylbenzene

The input data used in the model run for ethylbenzene are shown on Figure 3-8. The starting mass in the
source area was estimated to be 216 kg. This'mass is based on the assumptions that 5,400 kg of JP-4
was released in 1975, and that ethylbenzene constitutes 4.0 percent of the fuel by weight. The starting
solute concentration in 1975 at the source was estimated to be 7.5 mg/L. The solute biodegradation half-
lite was estimated to be 0.08 years. This value falls within the range of half-lives presented by Howard et
al. (1991) and Neweli et al. (1996). The distribution of contaminants in the plume centerline at 10 years
(1985), 25 years (2000), and 50 years (2025) are shown in Figures 3-10, 3-11, and 3-12, respectively.
Note that the first order decay curves are the abpropriate curves to evaluate. Attime = 25 years (Figure
3-11), the predicted ethylbenzene concentrations at 0, 80, and 200 feet were 2.222, 0.026, and 0.000
mg/L, respectively. Ethylbenzene concentrations recently detected in the source area, and 80 and 200
feet down-gradient ranged up to 0.5 (average of five source area wells), 0.028 (FD-MW-10-S), and 0.000
mg/L (FD-MW-07-1), respectively. The values for the two down-gradient wells match very well with the
model-predicted values at time equals 25 years. The measured concentrations in the source area are
less than the model-predicted value, indicating that the model may be conservative in the source area. At
time equals 50 years (2025, Figure 3-12), the highest predicted concentration of ethylbenzene is 0.659
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mg/L at the source. The amount of time predicted by the model for ethylbenzene to drop to 0.005 mg/L
(the MCL) throughout the site is on the order of 150 years.

3.3.4 Xylenes

The input data used in the model run for xylenes are shown on Figure 3-13. The starting mass in the
source area was estimated to be 124 kg. This mass is based on the assumptions that 5,400 kg of JP-4
was released in 1975, and that xylenes constitutés 2.3 percent of the fuel by weight. The starting solute
concentration in 1975 at the source was estimated to be 9.0 mg/L. The solute biodegradation half-life
was estimated to be 0.33 years. This value falls within the range of half-lives presented by Howard et al.
(1991) and Newell et al. (1996). The distribution of contaminants in the plume centerfine at 10 years
(1985), 25 years (2000), and 50 years (2025) are shown in Figures 3-14, 3-15, and 3-16, respectively.
Note that the first order decay curves are the appropriate curves to evaluate. At time = 25 years (Figure

" 3-15), the predicted xylenes concentrations at 0, 80, and 200 feet were 0.678, 0.084, and 0.003 mg/L,
respectively. Xylenes concentrations recently detected in the sburce area, and 80 and 200 feet down-
gradient were about 1.232 (average of five source area wells), 0.084 (FD-MW-10-S), and 0.0021 mg/L
(FD-MW-07-1), respectively. The values for the two down-gradient wells match extremely well with the
model-predicted values at time equals 25 years. The measured concentrations in the source area are
greater than the model-predicted value. At time equals 50 years (2025, Figure 3-16), the highest -
predicted concentration of xylenes is 0,051 mg/L at the source. The amount of time predicted by the
model for xylenes to drop to 0.005 mg/L (the MCL) everywhere is on the order of 75 years.

3.4 MODEL RESULTS OF HYPOTHETICAL SOURCE REMOVAL SCENARIO

Four new model runs were performed, using output results from the previous four runs at time equals 25
years (i.e., year 2000) as the starting conditions. The mass of eaéh contaminant at the source was
reduced by 90 percent, thereby simulating source remediation using possible methods. Thus, the starting
mass of benzene, toluene, ethylbenzene, and xylenes at the source in 2000 was set at <0.1, 0.25, 6.4,
and 0.93 kg, respectively. Using these new masses at the source, the time required for the four
contaminants to fall below their respective MCLs everywhere in the model was on the order of 5 to 10
years. Thus, by reducing the contaminant mass at the source by 90 percent, the time necessary for
contaminant concentrations to fall beneath the MCLs will be reduced from a predicted 150 years to about
10 years or less.
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TABLE 3-1

VALUES OF INPUT PARAMETERS USED IN BIOSCREEN MODEL RUNS

SITE 7 - FUEL DEPOT
NAVAL WEAPONS INDUSTRIAL RESERVE PLANT
.CALVERTON, NEW YORK

MODEL INPUT PARAMETER Units Benzene Ethylbenzene Toluene Xylene Comment
Estimated, based on vertical distribution of
Source Thickness in Saturated Zone ft 20 20 20 20 confaminants
Estimated, based on percentages of benzene, toluene
Starting Mass at Source kg 40 216 70 124 ethylbenzene, and xylene typically found in JP-4.
Assumes spill of 5,400 kg of JP-4 in 1975.
Starting Contaminant Concentration at . Estimated to be equal to 5% of contaminant solubifity
Source mg/L 9.0 75 26.0 9.0 in water
Hydraulic Conductivity (K) cm's 0.041 0.041 0.041 0.041 . i A
_ fiday 116 116 116 116 From slug test conducted in well FD-MW-04-8
‘Hydraulic Gradient (i) fi/ft 0.0009 0.0009 0.0009 0.0009 Measured using on-site groundwater elevations
Porosity (n) unitless 03 0.3 . 0.3 0.3 Rough estimate for unconsolidated sediments
Seepage Velocity (Vi) fiyr 127 127 127 127 Calculated, V, =Kimn
Longitudinal Dispersivity ft 16.1 16.1 16.1 16.1 Estimated by model {Newell et al, 1996)
Transverse Dispetsivity ft 1.6 1.6 1.6 1.6 Estimated by mode! (Newell et al, 1996)
Vertical Dispersivity ft 0.0 0.0 0.0 0.0 Estimated by model (Newell et al, 1996)
Solute Halflife (1st order decay) years 0.2 0.08 0.1 0.33 Within ranges suggested by Howard et al. (1991) and
months 1.6 1.0 1.2 4.0 Newell et al. (1996)
Source Halflife (1st order decay) years 2.0 10.0 1.0 7.0 Calculated by BIOSCREEN (Newel! et al., 1996,




















































4.0 SUMMARY AND CONCLUSIONS

The potential success of MNA is evaluated using three elements, namely evidence of biodegradation,
plume stability, and modeling. Based on the site specific data presented in Section 2.0, there is strong
evidence that biodegradation is occurring at the site. This evidence includes the decrease in oxygen and
the increase in methane, carbon dioxide, and other parameters across the site.

Plume stability is not as well demonstrated for thks site, however, BTEX compounds are not consistently
detected in down gradient wells at distance equal to approximately one year of migration from the source
areas (127 feet) indicating that contaminant migration is not rapid. However, BTEX concentrations have
not changed significantly in the source area over the last decade. -

The BIOSCREEN model runs and resuits found in Section 3.0 support the position that the contaminant
plume at Site 7 is reiatively stable. However, the plume is likely to remain for an extended period of time
(estimated to be 150 years). In the event the source area treatment is implemented and operated to
achieve 90% mass removal, then MCLs could be achieved in the groundwater in as little as 10 years.

099908/P ‘ A 4-1



REFERENCES

Halliburton NUS (HNUS), 1985. RCRA Facility Investigation Addendum for Naval Weapons Industrial
Reserve Plant, Calverton, New York.

Halliburton NUS (HNUS), 1992. Final Siie Investigation Naval Weapons Industrial Reserve Plant,
Calverton, New York.

Howard, P.H., R.S. Boethling, W.F. Jarvis, W.M. Meylan, and E.M. Michalenko, 1991. HMandbook of
Environmental Degradation Rates. Lewis Publishers, Boca Raton, Florida.

Newell, C.J., R.K. McLeod. and J.R. Gonzales, 1996. BIOSCREEN Natural Attenuation Decision Support
System, User's Manual, Version 1.3, U.S. Environmental Protection Agency, Report EPA/600/R-96/087.

Tetra Tech NUS, inc. (TtNUS), 2000a. Monitored Natural Attenuation Work Plan, Site 7 — Fuel Depot,
Navai Weapons Industrial Reserve Plant, Calverton, New York.

Tetra Tech NUS, Inc. (TtNUS), 2000b. Phase 2 RCRA Facility Investigation for Site 7 — Fuel Depot Area,
Naval Weapons Industrial Reserve Plant, Calverton, New York.

099908/P ' R-1



ATTACHMENT A
GROUNDWATER LEVEL MEASUREMENT LOG SHEETS
STEP 1, FEBRUARY 2000
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ATTACHMENT B .
GROUNDWATER SAMPLE LOG SHEETS, GROUNDWATER PURGE DATA SHEETS, CHAIN OF
CUSTODY FORMS :
STEP 1, FEBRUARY 2000
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TETRA TECH NUS INC.

l I'c| Tetra Tech NUS. Inc.
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NWIRP Calverton
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| rera Tecn NUs, inc. GROUNDWATER PURGE DATA SHEET
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TETRA TECH NUS INC.  Fax:4129214040 ‘Sep 26 2000 8:43 P.23

Tetra Tach NUS. th. GROUNDWATER SAMPLE LOG SHEET

Page /_of
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Totsl Well Depth (TD): ZZ. 94’
Statlo Water Level (WL): [ 9. XF
One Casing Vclumﬂill.): S 2
Start Purgs (hra):. /D 3
fendPugehrs) /270
Totsl Purge Time (min): [/ &

Do ORP Salinity

‘ 'f"’.}"]‘!\I'i“i(twyt\'stJ ; '4;:73%{‘;);”- k‘!

PHRTRINAIEAL oot R e B
s e

Aﬂllylll Preservative Container Raguirements Coliscted

TCL VOCs HCL 40 mi. glaen visl =2

TPH (GRO) HCL 40 mi glass visl 2

TPH (DRO) rone- L[/ 1 L amber ginss g
&a}. € o

™ iI T
i S L3 s Ay

.oy J}!‘-Jla’ t.-u»‘-" X O €53 JJ//cru f“"}y S. 2558”91, par refure
ﬂo oders or 5b4»§ abSZf(d”‘

i SRR Biﬁnntuntl):

TR K R L S R B S R e A R
MS&/MSD Dupllcnto 1D Ne.: . . . :
°T  ——




l& Tetra Tech NUS, Inc.

WELL ID.:

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Cajverton FD-MW-03 §
PROJECT NUMBER: N4570 DATE: F-/-00

Time Water Level Fiow pH Cond. Turb. DO Temp. ORP Sal. Comments -
{025 98¢ - - - - - | - — — | 0o (x0.412))

stt>10 35 /9.3 (2 | L. 0. icc .5 |78 1324 ] GF | 4.0 Kz _aders

0.50 [9.82° _ koo £.9i |0.702 } 15,8 |24 | 11.92 | A2| | 0.0 1"
1105 | !  S¢e | 6.92 |0.109 | ZE5.i |BW 242 | 232 | g.o %

{20 i9.83° 500 6.9¢ 10.403 | Y7.2 |g. 2% | 12.22 |25, 0.0 X

135 LR Y 49s ¢4 Jo.o99 | AA.3 (.74 | i1A.i c¥ [o0.0 1

iHys 11.57 Y40 691 _(@.i1c0 | RB. .80 | iA. 16 | 250 | Q.0 s
NTELY 19.9 2’ 494 .95 |0.102 |I9.F |¥.Fc | 2.3 |A93 @0 o

jAo5 lar? 935 €je lo.yop | 114 (b4 | i2.52 |2ATS 8.0 "

iAIS 19.8% 490 ©.95 |6.1aj | 16.F |%¢o | 126 |299 0o ~

|23& — ig.x2 4go 696 lo e | 9.9 .39 | /A.33 -Ee v

1238 198 1725 96 [e. 500 | /oL [2-LE [/2€D0 [%0G | p.o ‘

PAGEg] OF <

SIGNATURE(S):

"ONI SAN HO31 Yai3l
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- TETRA TECH NUS INC.

(I Domaestic Well Data
1 Monitoring Well Data
(I Other Well Type:

Sampled By:
C.0.C. No.:
Type of Sample:

] GA Sampie Type:

Fax:4129214040 Sep 26 2000  8:42 P.17
T | rere recn s e GROUNDWATER SAMPLE LOG SHEET
Page / of &£
Projact Site Name: NWIRP Calverton Sampie ID No.:  FD-awo4s-00
Project No.: N4570 Sample Location: FD-MW-04-6

S. Peleplco/V. Shickors

dipator £®92

J Low Concentration
1 High Concentration

Type:

BANPLINGEYATRS & i fgadid T3S i SO TR P RS g
Date: 2 - 29 -00 Color pH s.C. Salinity
Tme  (LOO Vigual Standard | m5/cm %
Method: perllmmu:tnw muthod 0.0
ARG VAR IR

Date:  2-29 -00D pH 8.C. | Temp.(C) | Turblatty Do ORP Salinity
Mathod: peristallic pump
Monttor Reading (ppm): O
Well Casing Diameter & Material See | arpousdhinfet o) ,.E Z ’;L =t i Ve et

"{ 1 ch / P (O < :

Total Well Depth (TD): 2.5.<10

Statio Water Level (WL): /¥ 9%

One Caaing Vulume@l.l. 4 52

Stert Purge (hre): /¥ 35

End Purge (hrs):

1555

. B R R R otk i R e :
Anllylll Preservative Container Raguirsments Collscted
TCL VOCs HCL 40 ml giase vial 2
TPH (GRO) HCL 40 ml. ginss vial R
TPH (DRO) RO L/r / 1 L amber glass b=
SP eF a3 e
L A L RO LN L g R AR

6927 _da«.eln]
Po odocs feted

k/ ¥ O.653 j‘aﬂo‘\(. Ptj#'

"
r ‘/ 52 j;)//ﬂ"l ,on’ ]VD/un-g____

BT T DR A

SRR

g ;rn‘ﬂ?fW‘W'!'»"""z‘ﬁ';»a'wm Ry

MB/MED Duplicate ID No.!

R

Signature(n}:

s




@ Telra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL ID.: FD-MW-04-S
PROJECT NUMBER: N4570 DATE: 902-AF oL

Time Water Level nfl pH Cond. Turb.» DO Temp. ORP Sal. Comments
[230 1595 - - - - ~ —~ | =1 = 1T he Reode
{425 12. 99° 650 |1 6.4 10.095 | 259 [7.95 [ IR 45 |RFF |9.0 | Ogn~ J
Y44 1£.91° (Ao | 572 19.403 | 155 1€ef | /2. 42 296 |00 | Wo oder

1300 12,99 LSO S50 |o./c6 | g% |Sy3 | /277 |IF c.o ‘"

[s10 1§93 LSo |s¥Y (0.jop | |27 26 |13 8€ 1119 g.0 “

{530 1X-53° 6Sc | 593 lo.ita | 19¢¥ lsFo 1234 (4] 0-0_ -

1530 19.95° 65¢c 6.0% |0.143 |4} 38 lia.”m 0 0-0 ”

154q 15.9%° 6so eIt e.1ja liaa 359 2.2 5 0.0 “

1545 1799 5o 6.2¢ 0.1(3 IS 5.39 13.9¢_| {0 0.0

Ssc 18.95" 6Se ¢ 25 o.1t A |11t 537 | /382 57 2.0 ”

1
SIGNATURE(SI&@-

PAGE_Q OF 2

"ONI SAN HJ3L Bai3l
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Fax:4129214040

TETRA TECH NUS INC. Sep 26 2000 8:41 P.11
| s veen s e GROUNDWATER SAMPLE LOG SHEET
Page of
Project Site Name: NWIRP Caivarton Sample ID No.:  FD-Gwoes-00

Project No.: N4570

] Domestic Well Data
X Monitoring Well Data
I Other Weli Type:

] QA Sample Typs:

Sample Location. FO-Mw-08-3
Sampled By: 8. Peiepko/V_Bhickors
C.OC.No.  Quasrce £¥592
Type of Sample:

§ Low Concentration

[] High Concentration

Wall Caeing Diameter & Material

TINGDATAL 1 T ORI
Dats 021.-29 - 00 Color pH .c. 3
Visual | Standard | mS/om ‘c NTU
clear 6 /o0
8 e s e 2§ RSS!
Date 6.2-A9 -0 Volume pH 8.C. | Temp.(C) | Turbidity DO _ ORP salintty
|Method: peristattio pump
Monitor Reading (ppm). /. & NETN 4&111‘&* Py dota] Sheets

Typs: 4 aily / PV

Total Well Depth (T0) 22,50

Static Water Leval (WL). J 7. 8O

Ons Cauing Volumej@elil): 3 06
Start Purgs (hra). 8820
End Purge (hre):  AF 20

Tote! Purge Time (min): 60

LR

R L OF i saurs Tach ‘“‘EE{-E % gﬁ‘i;.’ﬁ":”l';hh B sz ;g e n $

Anaiysis Presarvative Container Requiremsnts Collactad
TCL VOCs HCL 40 mL gisss viai 4
TPH (GRO) HCL 40 mL giees vial -
TPH (DRO} v AfC s 1 L amber glass -l

o eFee oo

OBBURVATIONIKNOTERE M

T R e o

f T

‘f. 7 ’5‘1«1..‘7

w,l-r—"‘ % D.67> JJ”-'H (ale Y"
Slight hel 0.l odvr from J""‘"A""J"'—

.& mr"l : lﬁﬂl'la lll J

MR S SRR

3 O"] ’)II-':, =~ bl voloet

R

R

"

Ma/MSD Duplicate ID No.:

PR Y

Signatura(s):




@ Tetra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL 1D.: FD-MW-06-S
PROJECT NUMBER: N4570 DATE: _0R-R7-C0
Time Water Level sz.w pH Temp. QORP Sal. Comments
o'oo l?'ra. - - — - - I"'l;‘l‘ Hddaqg.[
shet3ogdo /2927 Zou 5.2 12.82 | [90 |00 | l.5ppa PT4 °
0F3s (p.92° 725 |5 96 (3.19 ©S [0.0 [Signtiial o)f ode” |
oy ¥5 (2.9 Tos 5.98 13.92 42 ]0.0 "
orss 12 % £rs .01 14.723 vd, 0.0 o
g05 NXE 6sv G./0 i3 et 36 0.0 o
) ¥ X/E S0 4.2 12.84 | IS 0.0 a
WS 118" b0 & /1 17 a5~ J6 0.0 "
a0 12.8/° 6So &.10 13-94 34 ) .
SIGNATURE(S): [W PAGE_2 OF >4
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Oyopicecip: xed
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TETRA TECH NUS INC. Fax:4129214040 Sep 26 2000 8:44 P.29

T | rors reennus e GROUNDWATER SAMPLE LOG SHEET
Page _L of :i
Project Site Name: NWIRP Calvertan , Sample ID No.:  FD-GW07S-00
Project No.: N4570 Sampie Location: FD.mMw-07-3
. . : Sampied By: S. Pelepko/V. Shickora
[] Domestic Weil Data _ C.0.C. No.:
X, Monitoring Well Data Type of Sampie:

[} Other Well Type: i Low Concantration

K QA Sample Type: /7. L/ 4,“““' e [ 22 /2250 I High Concentration

R R R e T T S S R e
Date. 3 -2 -®0O Color pH Temp. Turbidity Do ORP Salinity
Time: /02 Visual | Staadard °’C NTU mg/l
Mathod. peristuitio/strew mathod Clc.,ar‘ 5. 2¢

. R R TRk P T T TR e o
Date:  F -2 -O0 Valume pH 8.C. | Temp.(C) | Turbidity DO Salinity
Mathod: peristaitio pump e
Montitor Reading (ppm). .o \\ A -
Well Casing Diameter & Material \\
Typs. Y inih / Pre N //

Tolal Waii Depth (TD): 23 1O °

\
Static Water Level (WL) {1l -2’
One Casing Volume(gaiiL): 4 .30 _— :
stat Purge (hrs): 2900 A >
End Purgs (hre): /020
Tetal Purgs Time (min), /00
Totwl Vol. Purged gLy, 13: 2

]
\.‘

SANHLE GOLLA TONTNRGIRMAY y T TR e
Analysis Preservative Containsr Requirements Collected
TCL VOCs HCL 40 mL glass vial g
TPH (QRO) HCL 40 mi. glass vial o
TPH (DRO) NS Lty .1 Lamber glass r
’ SPodel v

ORBENVATIONAHNOT Eﬁ?!‘ A e o e A L TR T L T R e E _1_1“?32"‘ ” m— o -
é ér J'H'j [ X . ‘SJJ‘I’.Q(,¢pﬁ' ¥36 7‘,,.” P n/“&_
(olivesar A75/P7250 #,- V(s 0774

Kt +5 G e rr o sz Ao ﬂfy\f Lors Shee? - Prye A TS

Qi FARR : A Lk N 3’3’;‘““@"ﬁf_ii‘ii?(';:izﬁ!!tﬁiéiqf}éig!';‘.gﬂw fignature(s):
MR/MaD Duplicate ID No.: AL 1yt
3( G WFD- a3DAOD 7. .me: 1700




@ Tetra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL ID.: FD-MW-07-S
PROJECT NUMBER: N4570 DATE: 3-2-00
Tme ‘ ,.Walfr sze! Flow _ pPH Cond. Turh. DO » Temp. ORP ISal. Comments
_ Fio b Y1~ - - - - - — - - <j.<9p?&“ 4?’35{3
st Pi00 (6. +2* Jet 6132 |225p |72 | 10.0 9 _10.0 |cauy Be .
15 /6-421' {40 Sif p.OF3 fo.2 | §.32 | il 4 Ao 9.0 08 ¢dors
0i30 16-42' bSo_ 525 16.019 -y |s.sy | j6.9 {90 0.0 [ cledC -pa cgols
At I (.42 §so §1F loo¥o | 35 |s4a | pi.8 193 0.0 -
0150 I6.43’ 650 545 |p.ogy K] 53 | o9 180 9.0 "
jee 0 iw-42’ 50 S 0.0% 0.9 5. 3¢ M- 18R 0.0 ‘"
|e10 6.4 €50 S.ib . 60.F (5.3 | i1 148 0-0 “
lel § Ie.42' ¢(s° $.32 0. 6”1 0.9 §.22 | (.2 (66 80 "
{020 L4 6so© S F 0092 | 0.6 S Al | {11 7y, 8.0 "
o il e

SIGNATURE(S): 54 ;;‘
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Y
—
o

Tetra Tach NUS. Inc GROUNDWATER SAMPLE LOG SHEET

Page / of a

Projact Site Nama: 7 - Sampie ID No.:
Project No.: A/rS 7C Sample Location: M {ZE 5
Sampied By:
[} Domestic Weil Data C.0.C. No.: mm
i Monitoring Waii Data Type of Sampie:
{1 Other Well Type: I Low Concentration
1 QA Sampie Typa: [ High Concentration
SAMPLING DATA:" : RRRER R T e PR :
Data: I - 2y - ou Color pH s.cC. Yemp. Turbldity Do ORP Salinity
Yime: Viual | Standsrd | mS/em 'c NTU mg/l mV o
Method 2, £/ e kg~ 5. 54 .23 |44 3 £ gs5o 70 (-3 L
PURQE DATA: L S Dbl e e : : PERECREREE Y N g
Date: —d . S Voluma pH 3.C. Temp. (C) | Turbidity 0o ORP Sallnity
Method: ./ 2vtr Aum @ /
Monitor Reading (ppm):.  / z . //
Wall Caaing Diamester & Matenal \\ -
Type: ¥ FUL N —
Total Well Deptn (TD): JS" 79 />~ N T
Static Water Levei (WL)., 7 74 7 1&
One Caaing Volume(gu)L): 5. 24/ / T~ -~
Stant Purgs (hrs): /42 -~ "~
End Purge (hra): /377 / 1N
Total Purge Time (min): 95~ // B
Total Vol. Purged ) /6 . \‘\,‘_
SAMPLE COLLECTION INFORMATION: R E RN [ TLEN k e e M B e
Analysis Prasarvative Containsr Reguirements Collectad
Zctd  VOC(s ). 194 Warl 46ty re)
7P ¢ 68¢) Vard 24 Ay il ais grr r2)
7Pt (R0 y 444 /L mprho— ghosg (2)
OBSERVATIONS / NOTES: ' e POt TERR It e r',L":"nH AT AR T ST nél Wil by 1 Mg 1 RSy o
L€ :TD- Sk 2 3S.79FF = 17 3¢ F7= § 03 f7’

e Catsng Ubtase 2ltut x 0.653 TV - o5 7 x 0.658 Ty = (5 Y oo ;
/_u(/ ceb s PloNeS v o/f-'fh“'}“’ w(//(r-

[k £ (Tecndisoty Frye Dory Shees 7O~ Avde oeFer/s,

Clrcle i AppliaRbiac:.. - igrrans - -
MS/MA20 Duplicate ID No.:

b AR T 3, ] Signature(s):




&

Tetra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL ID.: LO-2/--5
PROJECT NUMBER: N4570 DATE: 02-29-00
Time Vim'er. Level -Flow 1 pH | Cond, | T!ub. DO Tle.mp.' | ORP' s:l‘. c s
{Hrs.) | (P below TOC) | (L/Min.) |” (S.U.)° | (mS/em) |  (NTU) | (mgiL) | [Ceisius) |~ [mvj: | Zi1%)* .
iyl /72726 0645 S.yg¥ |aiae .03 72/9 | w8 7S 1 a0 | s47 fnel ol
191 | 1789 645 596 |o./67 20 569 | /4.¢ 10 00 |vidbrpsKet ok |
/S — ) K28 S.9/ U [y 3y S 71 /15 9 S v o ws wdose
(152 | sr72 3¢ a8 | 94 o187 /S &L} 3.7 | s% 0.0 \vd 24t dxl ol
(4 VA 15729 1L EAS s 0.49¢ X Z2d | /LS Yo d Co lechker Bpl ok
24 | r2.727 A Lay |1 s.s7 lorgs 5 2% 4./ A9 0.¢ Qs dburc
/a2 (279 &85 SHA  loq4vd 9 S (2 | +4-5 2¢ low @i gborx
(AIR 12.28 g 625 .80 10.498 v 2.t2 | /3.6 29 a.¢ G @bvose
/d Y 17,79 c 625 | S.87 alv9/ 7 734 | /40 25 .o 21 gboue
/A5 /7.2¢% 0. €2 $.79 leres 21 7.9 | /44 37 ouv sl g
.owi s274 .6 AS .80 la./9y s 2.37 | /2.7 X [ 1 _gbase
1204 (228 0.685 s. 8¢ |ds%3 £ 6 £E /3.6 2a_joo _fs bt
(307 12.78 s | su? losy 4 a.47 | /1.8 25 |0.0 4y above
144 +7.29 VRS suY o 93 [ 9459 | 3.7 30 .o s bt
13717 | s pume
sncmnunasé@v'@‘ PAGE_J OF 3
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TETRA TECH NUS INC. Fax:4129214040 Sep 26 2000 8:40 P.0O?

T e reennos. e GROUNDWATER SAMPLE LOG SHEET
Page of
Project Site Name: NWIRP Caiverton Sample ID No.:  FD-GWGRD-00
Project No.: N4570 _ Sample Location: BR/D
' Sampled By: S Palapka/V. Shiokora
{] Domestic Weli Data C.0.C. No.: Ghozaterin YOI
§ Monitoring Well Data Type of Sample: ~
{1 Other Well Type: i Low Concentration
I QA Sample Type: [I High Concentration

DO RASOME: Q040 Bk DR N
i A T
3 PR ¥

Date: - Q) Coior pH 8C. Tamp. Turbidity
| Standard | mS/cm °’c
5, 60 (0100 | A 4
RN R A R R TR T R B R i e ;
Detaﬁi- ARY- O Volume gH 8.C. Temp. (C) | Turbldity 00 ORF Sailnity
Mathad: peristaltic pump \ :
Menitor Reading (ppm): 7, & N //
Wall Cusing Diametar & Malerii ' \-\
Type: 27 PV T~
Total Well Deptn (TD). 2§ .60
Statio Water Level (WL) /;, 3/
One Caaing Volumeg@alL): g 5<
Star Purge (hre): 2§ @ / -~
End Purge (hrs): /S50 " d
Tota! Purge Time (min): 2 < A
ad
SANMPLECOLLECTION: o SR
Analysis Preservativa
TCL YOCs HCL 40 mi giass visl fa2)
TPH (GRO) HCL 40 mi. gless vial [3)
TPH (DRO) ;ﬂ: ‘i/( / 1 L arnber gines { a
RO TN T e T R e P e

Lt : DYEOFT (T0) - 12.3/ F7 (s40): 5,19 FT

One (Gsamy Volvase : G463 7 fsg x Lttt 0 188 2 Yoy x S.17 F7 /0. €S ;./ 2
Sf/aﬂy et ooy DS T J;Sréa/ﬂ s P

flogar Ko Crovduwato Avge Oara Sheor Lo purye oa%

CHRRCLARR) Ry S St R R A R R SRR et Signature(s):

ME/MSD Duplicate ID No.: \S C 2




[

Tetra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL ID.: BR/D

PROJECT NUMBER: N4570 DATE: g2- Q8- do
Time Water Level Flow pH Cond. Turb. DO | Temp. ORP Sal. c ,

154/ 9. 3/ 0.275 | $.vO 0. /82 /0 1582 .S 54 0.0 |ty Aied ccter , (Ko~

/1528 - v.i |5.729 |0 /34 [4 S.94 | /4.0 25 2.0 xS @ bouc

853 - a. 396 $.75 lo..wk 0 3.4 (/3.0 4 0.0 i Fbea

/S7€ — .{H O 5.25 lo./l» o £49 | (A7 a9 g.0 as aboue

159/ - 0 380 |S.79 o/ / o £SY | (d- A& 9 g.U w1 2bouve

(S9¢ (2. 41 0380 | S.40 o/t o E6Y | 44/ 7 0o ay gboue

/550 | s purge
SIGNATURE(S)x &‘ 12& PAGE_ 2 OF 2
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TETRA TECH NUS INC.

E Tatra Tech NUG, Inc.

Fax:4129214040

Sep 26 2000 8:41

GROUNDWATER SAMPLE LOG SHEET

P.09

Page_/ of o

Project Site Name:

NWIRP Calverton

Sampie ID No..

Project No.: N4s7C

FD-GQWGR11-00

Sampie Location: BN/11

] Domestic Well Data
§ Monitoring Well Data
] Other Well Type:

Sampled By:

S. Peiepke/V. Shickora

C.0.C. No.:
Type of Sampla:
§ Low Concentration -

] QA Sample Type:

0 High Concentration

Gaatcog S4B

AMPLINGBATAY Lo
g -’m Y Ao

DR i O : S
Date: - AF O Color 8.C. Temp. Turbldlty Do ORP Salinity
Time. /b1S Viual | Standard | mSiem ‘' NTU mp/l mV %
Mathod. periataltic/straw methad T.,.u_ e AY jo.ci0|12.5 5’_2 A |J € -1y 0.0
PURGEBDATAZ rarnth I iia g e o gy v oy s T G T e L e g AR SR A i
Dats: R A§-JO Volumae pH s.c. | Temp.(C] | Turbidity po arp Salinity
Methaod: periataitic pump
Menitor Reading {ppmy /, 3 Seq ors | dobar | Shaeks
Wall Cusing Dimmeter & Materiai
Type. &7 PYC
Total Well Depth (TD): 3!“’
Static Water Leval (WL): H 31-1
One Caaing Volum@): 7. &%
Sian Purge (hre). /S 20
. |End Purge (hre) /K00
Total Pu_r_qu Time (min): l/a
MATIONL: 7850 Y T N s SRR
Analiysis Pruervntlvo Container Requirements Collccted
TCL VOCa HCL 40 mL glnes vial )
-TPH {(GRQ) HCL 40 mb glase vial (4 )
TPH (DRQ) aame A7/ 1 L amber glase (2)
SPeoloc .

OREERVAS

S

i
{0 i\llu 5" | i} u r s u runk i

e
1y "n‘\ nx;,nn,n,u 2;: E i

SRR

ugﬁ,gm.

A u‘*u»iw s pRAs

N id

Ms/MsD

Duplicate (D No.:

] Slgnature(s):

(st




@ Tetra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL ID.: BN/11
PROJECT NUMBER: N4570 DATE: aA-Af 00
Time Water Level Flow pH Cond. Turb. DO TemP. | ORP ,S‘L . :
1435 19.34° — - - ~ 1 =1 — — | — | 7-3ppm PIP
Hark > 1520 19-39° SSp syp .45y [ P20 [4¢3 [i2.1¢ |11 80 | 005pn
[TED 19.50° bdz s 8¢ | .53 68 ISe | 12.38 ¢ 0.9 <!
1530 [y.990° Lot 06 341 3 {.30 | 13. 12 [-41 0.0
L35 19 9%’ - 6.10 552 3R . 2¥ /3 25 [-%0 b.¢
1990 19 45~ Luo A . 838 975 Jro |13 Y9 ~19 0.0
ISy RELA 620 623 |.6%0 o.f |D¥3 |12 -/¢ 0.0
1550 19-4Y bic €3y |.¢ar [sg# |33 11295 -1+ lo.0
835 19. LY 610 G < | .1 xS 1377 1ja.3% | A2 0.0
e 1143 0] £AY |.€30 [L0.R |J6i [IR5) b4 0.0
PAGE_2 OF L

SIGNATU Rsxsk_g@:
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-TETRA TECH NUS INC. Fax:4129214040 . Sep 26 2000 8:44 p.27

T | e ven s e GROUNDWATER SAMPLE LOG SHEET
Pa_ne_[_ of &
Project Site Name: NWIRP Calverion Sample ID No.:  FD-aWGR18-00
Project No.: o N4STC Sample Locatlon: BK/15
' Sampled By: 5. Pelapka/V. Bhiokora
[} Domestic Well Data » C.0.C. No.: #1
Monitoring Well Data : Type of Sampie:
Other Well Type: il Low Concentration
J QA Sample Type: [} High Concentration

‘ h" B e R R A T \-“"-;L’:""!w._gf':‘r;ﬁ.s;z ey g T f‘*a"a : ; ‘1'.;:x|¢ i N;;‘::” AL .‘;'1'5,"‘\,,‘::‘,‘}” 54
Date: § - [ ocC Color pH 8.C. Timp. Yurbidity bo ORP Salinity
Time.  fg¢oF Viual | Standard | mS/em 'c NTU mgh

Mathed: peristattic/straw method <l ) 0.32¢13. .44 2. A 3 ¥eo

e ¥ Bﬂrﬂrfsxzhlﬂrrm.s‘-'“-_ri,‘,'?'"j;",L"i,‘.',‘i.ﬂ}"j':{::.'""i{ ! ;:_.1,:21,5;‘r1s;tz‘-|a3 ::‘f.ﬁg} ﬂ""ﬁrgu"L’L :ﬁm«nm 55“ Sliidiim.i i S

Dats: 3 -/ -0O0 Voluma pH 8.C. | Temp.(C} | Turbid Do ORP Salinity
Methed: paristaiic pump
Monitor Reading (ppm). O

Waell Casing Diametsr & Muteriai )

Type: 4 iml, / PV (Sec wak—pu-y o Hota JE‘_f_d!J
Yotal Well Depth (TD): R £.FS h N Y
Static Water Level (WL) 1J. 9.9 °
One Casing Volume(gai/L): %.42
Start Purge (hrs): 4, .55

End Purge (hrs): /€05

Total Purgs Time (min): i 3o

IR

T

R R Ry

\ : s i

Analysis Pr-nrvmvc COnlnlnnr Roqulremom- Coliected

TCL VOCs HCL 40 mL glass vial 2

TPH (GRO) HCL 40 mi glass vial =2

TPH (DRO) none A/ L/ 1 L amber glass -
S’ ol v

TRRUAESNE e ey W ‘ ;:a:mwwr O T s
ND odurs or sta o-b-fefvi___ ’

Ficin AR

L RS Signature(s):
M&/M8D Duplicate ID No.:
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Tetra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL ID.: BK/19

PROJECT NUMBER: N4570 DATE: 2-1-0C

Time Water Level FILW:I“_ pH Cond. ‘ Turb. Do Temp. ORP Sal. Cnmments

I 15.98° = - = - -~ - ] 0-© pam 1T

sheb A i3s3 15.95" Foo_ | 6.11_10.334 | 285 4. 1369 | 13 | 0.0 | b jder

1416 is.99° 690 £.92 l0.35F | Aa1.1 |4e0a | 13 %0 | -38 o.c .

1438 1995 ° Foo £.PS | 6-336¢ | A7-9  [|4.0% | (792 | -97 9.0 “

149¢ i$.95° ‘foc 6.22 0.338 | 24y |T ¥ | 1325 | -4 e.C te

IEELS 15.95° jec F4 10.332| 418 [3.93 | i3.05 | -3¢ 0.C D

1510 15.95° Nasd 6,39 0.329 | 290 |13%% [13.33 | -4y 0.0 “

1528 15.95° Poc__ |6 FF |0.329 [231 [3.68 [ 13.50 | -40 | 0.0 B

i5¥o i$.18' 618 .3 |0.33¢ 1225 |3 #F [ ;3. JF | -39 0.€ K

(555 15.95° £95 28 o332 | ALY |2.%4 | 4245 | -3% 0.0 ‘-

joto 15.9¢° Xl 78 1032 | A1 |385 | 1385) |-3% 0.c i

l6as 15.9r° Feo . | 6.78 | 0327 |2/ 3 |38C | 44 | -3F | ec.0 "
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TETRA TECH NUS INC. Fax:4129214040 Sep 26 2000 8:41 P. 13

-

T | o reennus e GROUNDWATER SAMPLE LOG SHEET
Page_/ of P-4
Project Site Name: NWIRP Caiverton . Sampie ID No.:  FD-GWGR4-00
Project No.: N4570 Sampie Location: 4
Sampled By: §. Pelapko/V. Shickora
{| Domestic Well Data , C.0.C. No. Sty EY892
J4_Monitoring Well Data Type of Sample: .
[} Other Well Type: ' § Low Concentration

0 QA Sample Type: {] High Concentration

JINM‘ILMEﬂ&i-ilnim'g‘&‘f'{j”"!“éﬂ'->"’?‘ TR ) e Ilht-L e Vioh PR Ry .,.’.w, 'N'iw .ll.lMmﬂkmhuu,mm.nl mu:'ﬁin,m“[ ™

A 'Ih W im' H’. A lﬁh ;

e
Date: 2 - 29 -00 Calor pH acC. Temp. Turbidity o o) ORP Saiinity
Time: /) 35 Viual | Standard | m$/am °‘c NTU wg/! %
fMsthod: paristaitic/straw method CI/HR 6 Iy 10203 0.0

BRT AT e e i T et e T e
Dats: 2-.2-7 [ Je] Voiuna | pH Salinity
Mathod: porlstaitic pump
Monitor Reading (ppm): [, 4
Well Casing Diameter & Material Sag | ¢
Type: ‘/mcl‘ / p‘/(. 7
Total Well Dapth (TD): 2531
Static Water Level (WL 1Y, 71
One Casing Votu&@l.): J.&5
Start Purge (hrs): /O U
End Purgs (hra)  //3 ¢

- {Total Purge Time (min): 70
Total Val. Purged (abL): // 1
SAMBLR COLLECTIGNINFD T{mx i ; : S SR

Analysis Preservative Container R-quh-m-nt- Collected
TCL VOCs HCL 40 mi. giasu visl "Z‘
TPH (GRO) HCL 40 mL glass vial po §
TPH (DRO) opa pSC/ 1 L amber plass Jov 2
SPey 24
oaannsmmuwNm#m‘s:a-*' SR AR Sy ek A AR S0

56" stouding wober X 0653 guations e Ft.= 7.3 .,..//m, p« ,r.,/,,.

F-ad o.| edvr Fr‘om el and 3:\.\,,,!@#,\

it AR ﬁbg?gfﬂ@@!ﬂ?'iz;’!,‘}!@;t?‘@fwi.'!‘%!H!_!"!iimq‘ LRSS SRS S T g
Ms/MsD Duplicate ID No.:

il slgn-iur'-(s):

e
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Tetra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL ID.: 4
PROJECT NUMBER: N4570 DATE: _Y3-29-0v
Time Water Level Pm pH Cond. Turb, DO Temp. ORP Sal. Comments

igis 19. %" — - - ~ = - - = | Za.tsl fg.L,J__‘
joro /9. %L’ S50C Sb | 037 | 25.% 146 H.¥# [¢% 0.0 1.Zppa £I0

e o 1.7 560 595 |0 /2% 455 |30 |/avo 9 0.0 | Relo,) oder

0 40 19.73' K143 G.oa 0478 Jle. A 13I6¥ | /2.(9 Sg 0.0 ~

1c50 (§. 72" S50 fos |Oi%c | 2& 3725 |[ar®¢ 75 g.o -

e 19 72 sco _lcad 0197 |53 [373 |13 cy Weea| o0 "

1{O Q.5 560 Jo  lo /79 4% |3¢5 |i3ct 15 0.0 ‘o

1S 19. 727 S #S 6. A& 0.199 3.6 JPE |13 12 (s 0.0 ‘

130 19. 227 S 75 6.3 ]0.2¢ 2.9 383 |[3 %0 13 0.0 »
ltiz’“ {1-F2 Sts .3 o3 |09 3% | /323 IR 0.0 s
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TETRA TECH NUS INC. Fax:4129214040 Sep 26 2000 8:42 P.1S
L o I e o ot e ek b A e Sm K RS EeT = s e Sni e e
|t’ Tatrs Tech NUS. Inc GROUNDWATER SAMPLE LOG SHEET
Puge/ of ¢
Project Site Name: AL 2R e AN P Sample IDNo.: < g.gu/6/R/K - oo
Project No.: Sample Location: /4
: Sampled By. “W. I &
0 Domestic Well Data C.0.C. No.. Cusatorcy E48Y=
& Monitoring Well Data Type of Sample:
[] Other Well Type: 1 Low Concentration
] QA Sampie Type: [ High Concentration
SAMPLING.DATA: .2 . aer P O SR - 01t S
Date. gy-av-cvo Colar pH s.C. Temp. Turbndity Do ORp Salinity
Time: /428 Visusl | Standard | mS/iem |  °C NTU myl mV "
[Method: s Clear | 5.43 loveS] /d. 7 & g 792 | 225 0.u
PURGE DATA: e i . R S S AR A B G e e g
Dats . .00~ Volume pM 8.C. | Temp.(C) | Turbidity oo ORP Salinity
Method: Frey /| 72 1753 Az
Monitor Reading (ppm) g, © \\ zr/
Wall Casing Diameter & Material N
Type: ¥ Ay ¢ b
Total Well Depth (TD).28, 27 7 N A
Static Water Leval (WL). /7 &/ s ]
Ona Casing Volume(Ge)i): 7,0 7 / \\
Start Purge (hes): /477 < ] N
>
End Purge (hrs). /4RO ] -
Total Purge Time (min). /A4S~ /‘/ \"\
Total Vel. Purged (gal}.). -
SAMPLE COLLECTIONINFORMATION: _ o ) e R s
: Analysis Prasarvative Container Reguirarnants Ccllmod
7L Wocs 74 20 22t aleur_co&f 2)
TPH (Ro) VA A4 A0 oyt /415 (oeef (D)
TP (R0 ) Y d a4 L4 vt y/ars (a)
OBSERVATIONS ANOTER:.. = - .. A S S SUBRIEN LR EAT Sl r‘»."f‘-;?:ﬂlﬁm:iﬂlz!.ei::::iii‘J

WNau T- Ry presens

LWe 5 TP sey « TERFFT - (79 FT7 /0 53 fr

o p fOUM’ Liorazrg s w MOGS'S 9, //" /6. B3 7« 06.;!9@'“ f70 Z]
et Fo  Grovncivets Aoy M Sheer 6 prye oreds,

Clrcle ¥ Applicubles. s pis

P S g

AR AR

Signature(s):

MB/MSD Duplicats I No.:
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Tetra Tech NUS, Inc.

GROUNDWATER PURGE DATA SHEET

PROJECT SITE NAME: NWIRP Calverton WELL ID.: /£

PROJECT NUMBER: N4570 DATE: OR - 2 0
Tl‘ll‘l:e » Water Level Fiow pH Cond. TUI.ﬁ. DO . Temp. OR? | Sal. ) Comments
(Hrs.) | iFu beiow TOC) | finy | (8.U3 | (mSsemi | (NTUj | (man) | (Ceibius) | (mv) | (%)
J9/5 17, 4¢ 650 $. 47 logg3 € 2.0l ‘.3 /173 o9 | b»n Lar
IYdS t7. 94 d.£S0 $.6% |0-ve3 i £:57 /3.7 23 .o | ha s
435 12.¥3 0,450 | 5.53 ¢ ed3 37 g1y | (48 L4 09 |w I At
1745 27 .94 0.psO | §.SS|oona | 24 | 72.724) i3.e 257 1 0.0 | ai sbeve
1955 (7.4 0.6450 | $.57 0 oad | a8 |gos | Wy Ass |2.0 a8 cabouc
(595 t 2.4 0,650 | §. 50008 32 |9 | /42 | 25 | PO as_ahovt _
/5175 (7. 93 0.6590 | 5.92 |0.08% < 72297} /3o | 270 |2 ¢ (far
(SRS [7- 92X 0. 6So | $.47 n. 083 {3 72051 /XS | 297 oo oo
(534S (7. 44 £.€50 | 5.99 |o.0ga /0l sl 142 | 286 oo Lo
SYS 172 .93 c 6o | . ya | v.083 S .75 /d.@ 278 | 0.0 /e
/555 /7. 93 0,65 ) 5.8 9983 /7 g.qr /MA.5 | 292 | oo Char

| €08 /2. %% v.6RS | 545 |0.0864 y 4 757 /d.c | d28 | 0.0 oG
1660 297 2.625") §5,500.995) 1 833 /A Y| 30U |00 Cfea-

la s (2 94 2.6a% | s hiloous | o 18yY| s2. 7| Ay | C.¢ tfeor

£L R0 1t ovrge
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TETRA TECH NUS INC. Fax:4129214040 Sep 26 2000 8:43 P.21
T | e reennus e GROUNDWATER SAMPLE LOG SHEET
| Page_/ of o2
Project Site Name: NWIRP Caivericn Sample ID No.:  FD-GWGR24-00
Project No.: N4S70 Sampie Location: 24
Sampled By: S. Pelepku/V. Shickora
I Domestic Well Data C.0.C. No.: 2 7
Manitoring Well Data Type of Sampie:
Other Well Type: 1 Low Concentration
[l QA Sample Type: ] High Concentration
lmm.lnumaw:p iR 0 10 LT R b b
Date: 3~ [ - O Color pH 8.c.
Time. N9 4% Visual | Standard | mS/cm 'C
_[Methoa: periatattic/atraw method é Y JSY! 1 2.9 _;

Dupllcltc 1D Nn

MS/MSsD

Date: 7 -)-00 Volums s8.c. | Temp. (C) Turbldhy
Method: paristaitio pump
[Monitor Reading (ppm): /.
\Well Casing Diameter & Matariat ”
Tyos §ail / PVC Sea greurdalober pirge dafta  sh )]
Tolal Wall Depth (TD) 2 9, e’
Static Water Leval (WL). /¢ . 45"
One Casing Volumg@gz 7.3y
Start Purge (hrs):  8°'F 2 ¢~
End Purge (hrs): 099 <
Total Purgs Tims (min): /O
Total Vol. Purgad L)
SAMPEE CEULETTIAN! RN e R S R A e T T ot R
Anaiysis Preservative Container Requirements Cclluchd
TCL VOCs HCL 40 mi giaes vial 2
TPH (GRO) HCL 40 mL gisse vial o]
TPH (DRO) Dake- Ars / 1 L amber ginss 2
SP o780 v
HEER i A S L )
[A. w ;hm.}, u/< x £.€53 )f"w /e [t -

5"3‘!"— Rd o';/ ador 1a jwr .‘l‘ #-) /uc.ej7-'-1.

? .?7 j“'lh“J /_)‘,- /“/‘-'\L,




T | reva rech nus, inc 'GROUNDWATER PURGE DATA SHEET

PROJECT SITENAME: * NWIRP Calverton WELL ID.: 24
PROJECT NUMBER: N4570 DATE: 7-/]-00C

Time Comumnents
cPac | €45’ - - = = ~ - - - /1 ppn Fif)
S| CEAS | fh. 4L Lo 5.9 |6. e [T A3 YF | H.(3 i38% le0.0 Fosl o] eder (.;.,;.r
024G [h-Hb" k28 lG-40 [p.uR | +40.5 [3.95 | )3.0¢e £ |00 %
otss 16 496 - _bES €5 |[012c | iZY |3 k5 | /2.41 S¢ g.0 "
ofr¢ 1646’ (Y.17 .59 |0.13¢ | 2.1 |3 6b | IR.e5 AL 00 ’
cfas | it-Ye” 685 £.59 lC.18% Wik 1256 | j2qg0 2] ¢c.0 i
23 £'7%) [16-4L° 6" | @SF |€.181 89 720 [13.0¢ 9 0.0 "
oyss 6.4k LfS .59 &.iSe 1.2 15 (2.9 o 0.v kry $(9.t Eglc.l [y W
0910 16. 44" A A 6.6f [€.153 25 [3.54 |{a.5% | & 0.0 i
0945 Je Y& L¥S | Gao [0.153 g¢ |36/ |[2.95 2@ G¢.0 ol
293¢ e Ho* ey J A 0.154 | 3.2 1355 |12.70 1 0.0 u
0435 la Y& L1 jbbo |ogs3 | LY 34 1293 g Do .
35 Lol 0184 | 3¢ |2496 [iz.92 7 0.C »

[l kYo'

SIGNATURE(S): __M___ . 4 ' PAGE_ o OF 2

"ONI SAN HO3L vdl3dl -

OrQricecip: xed

000Z 9 das

:8

&v

&d




Guandarra, Inc. - Plisburgh PA Lab

Chain of . - s
Custody Record Pmsxn;?kA1££g
QUM __
Cheni Project Nansger QmOICuMMno’:!
Jerrs JEcH MUS. Ine. | Qovp Aesyack | =890 _ . HABYl
Addrass T abephone Number (Arce CodejFax
FosTER [AAZA T, 66({ ANBERSEN DRVE ﬁ//a?) 94/-83 75 /%’/ Y0 ¥0 Page 7/ _of__ /[
oy I oL [ Amyee
Prrsdvess PA |/Saa0-22¢5 5577/ freesfco T
Proect Name Cammie:Waosd Nursber \j‘a
£
MVIRP (14 VERTON - SITE. 7 | Br08/ 78 7%03 7 [Fro Ex_ _ _ | YN
CantacsPixchase OriaoDucts No ' N QS 5
NY 70 ¥ O0Y00 (7¢ 0/89 NN
‘ Total Containers _ o N Q Q
Sampie | D. No. and Descrgrron Date Time | Sampie Type Volusne T—ypc wl * e Condipor o RéC MW N R
FD-EWERD-00 | 9226-081555| Asvrws | 310 L Vs 2\ 240 I " | £ ] G ) O D S O S
FO-SWORI -0 ____ |0i-08-00/8[5|Aovrovs |a.16 L | a8 +1C/ BN = - 1 N A O A
T GWTA-024800 o -as-ad — \Gweovs | Yol |Grd, L AL\ 44 b F b :
p A gg_-,gp:m — |Amrov S 01t | dast |/ —4 A——t—1 - —
T SR R S U S 0 O O O
T n B ] ]
SN W S SN G WU SRS G Sy S
S S =t e s
L — —— - - —~ e —¥ — R S QIS pH S—
P F_ ——t — e — U SIS QU SN SH __1 —
- — S S —
e mm”ﬂ A — e g D% - e s —->*“‘- e e e o
Mrorrazas [V rammatie  [smmmam  [lrosns ] urorown Oaemrocien  Ulosposwsytas  [laonveror . moms
Tum Around Time Regured ) [OC Lexel Project Specific (Speaty)
R Norma [ resa (1: O Ula i o
{ Retngui ~ - Dan Time 1. Recewed By Date Tine
laag@l_/'ﬁoo i L,.__. ,.___] .
F] By ltmn Tane 2 Receved By ]nm lrm
1 Radwguished By Jane Time 3 Rucaived By T — lnne o Ir-w; B
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Custody Record msw:;w
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WP (nvegrom-SmE T | Fra Ex [ 8087873975 | JN§
ContracyPuchase OrderAXufe Na , . IR R N
MNYSTo ¥ olyop = (TO 9189 i q 3|
Sample 1.D. No_ and Descriplion Date Sample Type V:::w “Type Tre| Fresnane Condivan on Recept | &&Sk
Fl-6wos5-00 G220 0p2a|Acuros | d.16L [Famiee |73 HEL _lalaa 1
Lo-6WaRY-09 oz coli3S |Acucous [ IAL (st LKL 4o 3 B U e
Fo-6wo58- oo 09-a9-00|/4d0 |Mvrous | /6 L | e RS U1 0 - N W W Sy & -
ED- 6w R /6~ 00 02-a9-00/aS\nesens | 916 L 41 A2l 2 B -
FH-6wo43-00 L 1-29- 00/ d0\Asvecns | A (6L imec) 2Rl HC4 L 4R ) Y 5 U (N G B o
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CHAIN OF CUSTODY RECORD

FBTFR AZA 7
661 AMOFRsFn) QMue

72‘7’44 TEcr NU.S _74,(

Pr7sBviel, PA /520 - 795

(422427 7090

#1
PROJECT NO.
va-/at (70 ©r87
Y 4%.9]

ﬂ‘.v%fd (mveR7on -~ SrE 7

mouu JUREX Al <o "0
&d m (jrf <« cg: . REMARKS
TARNERS \'V
“:g"" DaYe | Tnat | cone | Gaas STATION LOCATON A
/ | 775 Fh- GWGRIY - 00 65 |a
oA T leis Fo-6wo38-o0 6 |2
o ,,;Y'ﬂ'“7 Fb-6w6R/T- 0O 6 |a
EE L ol i Fo-6Wo/S - 00 6 |4
. - W78 - 030/00 / /
,M — TEmpreaivel  Bimri <l A
REUNQUISHED RY (HGMATURE]: DATE / YIME: | RECEVED BY({SIGHATURE): RELINQUISHED BY (SIGRATUREK DATY / Twat: ltdmolmmm
,umnmnm DATE / TR : | RECEIVED BY (MEMATURE): RECQUISKED RTY (SIGNATURE): DATE / T : | RECEVED BY(SIGMATURIEE
] ] |
JRELQUESHED BY [SIGMATURE): DATE / TRME: | RECIIVED FOR LABGRATORY BY DAYE/ That: [ neAanaS: Sk yurd Vi Feu/ Ex
(AT T Borbit) Mo.: BIOBITRTIYEY
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T SITE NAME: _

Nb‘lg;% r o400 ,yw/,(/!ﬂ (NIvERTON - SITE 7 ¥ N ‘*ﬁ'

SAMPLERS [SIGHA »O.
= e o > A} f l‘Q REMARKS
gad r’_’ s CON-. \
~ [ ] TABERS tv e \‘ &U
STATION | pave | Tiee | cOMP | GRAS STATION LOCATION A AYA
b Ms/msh far T4 vocs
/ s’ FD- Giwo78 - X2 o_|6]2]3 on le
A rf" 1m0 GWFD- 039300 6 |2|&A|lA
usr* - SWIB-030300 / /
o — Tz mprparuee Orane | | /
RELRQUISH TURE): DATE/ TIME: | BECEIVED BY{SIGHATURE X AELINQUISHED BY (JIGMATURE DATE/ TRSE: | AICENVED BY(SIGRATURKK
A 2 ]
AELBIQUISISED BY (SIGNATURK): DATE | TIME: | RECEVED BY (SGNATURE}: AELINQUISHED BY [HIGRATUREK DATL/ TRAL: | RECENSD SY(SIGRATURE):
| I |
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ATTACHMENT C
SOIL BORING LOG SHEETS
STEP 2, JUNE 2000



?—ﬁ"ir‘a’fa*'ﬁ NUS, Inc. BORING LOG Page ! of {
PROJECTNAME:  JWIRE Celverton BORING NUMBER: FO-Mw-/0 &
PROJECT NUMBER: Ys 70 DATE: £-22- -So
DRILLING COMPANY:_{j. e fompd GEOLOGIST: l/mc:._SA 4. Kord

—~ MATERIAL DESCRIPTION PIFID Rasding (ppm)
Ssmpie| Depth | Biows ! | Sample ET o u T -

No. | (Ft) 6" or |Recovery| s ’ s
and or RQD ! 1¢ .
typeorl Run | (%) | Sampie g o Remarks
RaD | No. Length s _ -

Tz :
136 l R 0'-243¢.~B’D-n Bae { morst-) dlolele
~
2 S ”
3 | one clay, pat, pebbes)
4 l
s ¥
s | 1|6 12415y C2n-whide Bsegmin | | (met)  lelololo
7‘ 9 (2 {’ &,g ""-':E S0 ne.
g Q“'ﬂf Papnded o o hles
q
}o /
wot L2 | 0 |4 ey Ten-while Bae fo (mont) olole o
13caAl 7 113 25 1%y | e sz@g.:')
194124 | ¥ Some. 35 Jbeye lolololo
309 | LIS 134 |70y
/é%\f/ Seme o5 obove Siteated. olololo
3 q .
13)5 5 17 ! 2 /2"1 .
1812414 Tea -whle \3«_:[;, Med.
2 ' ‘ L_.Edm.'.i__
|3né 1913 [ So- , . led. lolele
22| 75
el 7 126 197
13z
227// Simy ¢ Zbove. Sekerghed loleole lo
> Ecf
24
a5

Whonrockcnnng enter rock brokeness.

** includ di mGloot mtomls@borohole increase roadmg frequency if elevated reponse read. Drilling Area
Remarks: 3. as 'T.0. xs HS‘A 2 X 2 Sfamqugpl + Sgeen Background (ppm):[_f__j:_-l
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g SPAC

Converted to We




TE

Fetra Tech NUS, Inc.

BORING LOG

PROJECT NAME:  NWiRf (elverfon

Page _[_ of |

BORING NUMBER: Ff) -mu)- 0S$

PROJECT NUMBER: ys5 7o DATE: 6 -22 -O0
DRILLING COMPANY: ﬁc.(‘h_u.')tl] + Eu'\\e GEOLOGIST: i/, r¢e st Kol
DRILLING RIG: Fajtag Y-jo DRILLER: m;lLZ;”._smc, .
~¥ MATERIAL DESCRIPTION PIO/FIO Reading (ppm)
Sampie| Depth | Biows / | Sampse { Lithology [ s ————— g y
No. | (F) | 6 or {Recovery) Change |- ‘SoMu-.} iifiv 1s
and | or RQD ! {Deptivre. | Denmity.. c
e of Run | 04 ‘J’:&' ) °'";""‘ Colod 1s Remarks
Screened| ot | s .
Interval m::::u
Tine e
ot J A’M Da-k 6’2#4 Ra‘cjh‘!i'«. : ("\D;}f) ' ojolel
3- ‘ S :’Hj&az’_
3 (one'cby + pepples)
4 Si‘u— af :26..5«:4
S Y
03‘? L é 5 ‘}JL‘I Té‘)‘bkul& Pu‘j‘f}_‘;‘_ Lﬁp:s“) dllcio
7’ q 13 {' g.:-l (Sunﬂ ?r;z ~
£ 1 e
9 l
/2 v
oy | 2|1 (P16 7ay Simg. 25 pbove (mst) _lelele]o
12 4 fl‘r '
oy k3. 13125 %4 €51 Sore. 3y aboot (wekat 2.8 Nolololo
41291y
s L4 1is V2 %5y Some as oboue sutunied,  lololelo
e |27 ¥
odie 15 1T 9 2 "/Zi Some as dbope, sgl-orak.d, olo| 8l
12714
20104 ¥ .
0256 7 |2 7 7
22 °% Sere 25 dbuve _Sehonfed olejo B
23 Ead
24
25
* When rock coring, entef rock brokeness.
** Include monitor reading in 6 foot intervais @ borehole. Increase reading frequency if elevated reponse read. Drilling Area
Background (ppm):

Remarks: 3.25"x 5 °
=

Converted to : S X Well 1.D. #:

1#SA = 2 % 2" Staijess %:.'l» 2o
12 S S5k (= r




E Tetra Tech NUS, Inc. | BORING LOG Page [ of |

PROJECT NAME: NRIRP Calverton BORING NUMBER: _F{) - Mud -0 93
~=~  PROJECT NUMBER: 4 570 DATE: 6 - 2> CO
DRILLING COMPANY: Neitar & Yell + Hoa ) GEOLOGIST: Viace Sh. kel
DRILLING RIG: Taoulineg, Model F-1D DRILLER: ke Peilesriae
¥ MATERIAL DESCRIPTION PIDVFID Reading (Pp!
Sampie} Depth | Blows/ Sampie | Lithology . 1]
No.and} (Ft) | 6" or RQD|Recovery/| Change ) s
Typsor| or %) s:v:pln (Dop:lFt.) ?;me c . . z ‘2 f
ROD. | fun Mo. tenam Screened or Color Material Classification s Remarks E’ % % ‘:
Intervai Rock : d al1E| 51E
Hardness: a|l®ic
Tiaeg
-] " pu .
eyl 1| Aupr Brown Pre doMedin (moat) | ole|e]:
2 Gian Sotdy Sead
3 (Seme clay “ P‘fbb!“d)
l.[
S 4
ogo3| | | ¢ | 35 |F54 Tan -Wh.ie Prc (419:.5"') olo] e
AN arined Sond
J
4 Praer
g
J v - _ .
/12 z 4 'L’ dansnrn /\cﬂ,a.}.._aign Sand (et Py I.ZL'BGS)
34 Wy | €
osig 1.3 1 /3174 :
. 14 1 b4 ;k Some 25 absue. Sehorotecd O} 0] oK
asas| 4| 15125 %%
Jé 34 v Jodae 25 dbeve Sodureded ol ojo
os3q|5 |17 | 25|13y |
15 & v Serne 25 above Sedureded olole
orsd & | j5 |24 |Vad
20 |2 6 \l/ e Soae é,g‘ébo& satfereled lololo
el 7 |24 |25 |70y 'éf) | |
2 ~ 3 ‘1’ Same. 25 dém Sé‘;\éra-l-ui clool
23
24
- * When rock coring, enter rock brokeness. A
* Include monitor reading in 6 foot intervais @ borehole. increase reading frequency if elevated seponsa read. - Drilling Area
Remarks: 3.25°X.S ‘HSA - R "X 2 Striales s"pl,f’ Sopons ' Bagkground (ppm):EQ__-
/ - mo~—— - o / Y s ] Al £

[ [ T )
Converted to Weil: Yes X No ' U\Well ID:# _JTPp-mu-O09 ';r




E Fetra Tech NUS, Inc. BOR'NG LOG Page_| of 2Z

PROJECTNAME:  NwIRP Colverisa BORING NUMBER: Fp -Mw - OF1
PROJECT NUMBER: Y45 72D DATE: G- RS -CC
DRILLING COMPANY: peltz. (We Well + p.bmp GEOLOGIST:  /isca Sh.ckord
DRILLING RIG: &:(./ﬁu Model £-10 DRILLER: ke ef-”ﬁcr'ﬂb
" MATERIAL DESCRIPTION " PIVFID Reading (opm)
Sampie] Depth | Blows/ | Sampie | Lithotogy [ coifei fos ——
No. (FL) 6" or |Recovery] Change |: . s
and or RQD ] (DeptivPL} - ic
typeorf Run | (%) | Sample ) s Remarks_
RQD | No. Length or PR A :
interval
‘3% 1 (‘Lﬁ:." o Br_wi F;A'Ljrzm /M 975“')
A 5»’ W gé ﬁcl’
3|~
4
5 v
’3‘,3 ‘ é %'%ﬂ be._..q ‘Teq .R‘\g [mo«igf') ojlolgio
7’ 4 5 j/ Sﬂgm___glncl (fau. 1:;/{-)
g e
a 11
[0 N
Eita 2 |/ L3 H/j Tan -Wwhike F"LZ.. olele b
27\ ¥ e jr;,; Sead, (wekat D)
13 A\&rf G
v
14
/S N
iz |3 e |28 152y Toa-whie Tae ania | | Sobples  |ololeolo
224N | a0t cuibe oo
/5 /
p/s)
142i i 2 & £} %‘-/ Some_as sbove pololo
22 2 2 *‘4 ga"vra‘-q/,
25 1" e
2%
pLy \V ,Sd'\z_ 3
* When rock conng, enter rock brokeness.
** include monitor reading in 6 foot mkervals @ borehole. Increaso roadmg frequency if elevated reponse read. Drilling Area
Remarks: 3.25°° X 5 HSh — 2 7 x 2’ Shinles Spl.t-Spowns Background (ppm):

I snd _{fammer™

Converted to Well’ X " Well 1.D. #
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TE

L'etm Tech NUS, Inc. BORING LOG Page 2 of _2

PROJECTNAME:  ANoJTAC Colvertes BORING NUMBER: Ff-muw- O FT
PROJECT NUMBER: _457c DATE: - 2o -oo
DRILLING COMPANY: _Defbo_ \udell + Pomp GEOLOGIST: _{/,nce Sh.cKord

DRILLING RIG: ST DRILLER: ke frilesiae

Depth
No. (Ft)
and or

Type or{ Run
RQD ( Ne.

~ PIDIFID Reating (ppm)

Blows /
& or
RQD

(%)

181

Remarks_

snOnmCc

o | oy |colo  Matertal Classification..

27| S |2

Sé-furzjg,

L\
2

NS

L.

1“ M
Ty

i437 1o 121

7 Py Some o5 abive Suhrled.  lololsle

i | 7133

\
12 2 6{2‘[ Seme s cbove. Sefurated. o] ole o

9 |8 136124 |%g Seme 33 obeu saberzled  lolololo

| J
i5i0 |1 37”ZI Py Some 20 cbove. setorded. clolelo)

152 Jjo |39

% 2 aq Dome 25 obove seheeked —lolelolo

is3a L1

’?12 K Some 25 dboue_ schnltd  |ololeld

* When rock coring, enter frock brokeness.

** include mo

nitor reading in 6 foot intervais @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: _($ce Drevises 945552 Ws stayis of oders pbserved. ~ Background (ppm):
1 4 ' N ) .

Convente

dtowel.  Yes _ X No WelllD.# FED-Mu-0FL



ATTACHMENT D
MONITORING WELL CONSTRUCTION SHEETS
STEP 2, JUNE 2000



T | 7etra Teen NS, Inc.  OVERBURDEN MONITORING WELL SHEET

BORING NO.: FO-Muw -/ €.

PROJECT: GwIRP Calserton  DRILLING Co:  Jets wyeff BORINGNo.  F)-mw /Of |
PROJECT No.: 4s o DRILLER: Moe &p%g;‘“ DATE COMPLETED: ¢ -22-c
SITE: el Md‘ DRILLING METHOD:__1{SA " NORTHING:
| GEOLOGIST: \/19ée ShiKerh DEV. METHOD:, EASTING:
ELEVATION OF TOP OF SURFACE CASING: |
STICK -UP TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE: |
RISER STICK-UP ABOVE GROUND SURFACE: FR5H.
1.D. OF SURFACE CASING: b
TYPE OF SURFACE CASING:  Sfee]
CROTND \_[/ : .~ GROUND ELEVATION:
7 7 E OF SURFACE SEAL:
ELEVATION Z g TYPE OF SURFACE SEAL
% ;//f RISER PIPE L.D.: B LTI
% % TYPE OF RISER PIPE: PV
7 5/,‘"/
?/2 2/;2 BOREHOLE DIAMETER: /O rick '
%4 Z/é TYPE OF BACKFILL: Cement/ Beate;
_ i ELEVATION/ DEPTH OF SEAL: 6
TYPE OF SEAL: 5 Bantende Palleds
ELEVATION / DEPTH TOP OF FILTER PACK: E-ad
ELEVATION / DEPTH TOP OF SCREEN: jo’
TYPE OF SCREEN: P V<
SLOT SIZE X LENGTH: 0.02"x 12’
1.D. OF SCREEN: 4 iack,
TYPE OF FLTERPACK: 1 Selica Saad.
ELEVATION / DEPTH BOTTOM OF SCREEN: 20
ELEVATION / DEPTH BOTTOM OF FILTER PACK: 22
TYPE OF BACKFILL BELOW WELL:
-~ */ .&//gg._, Soad. p
ELEVATION / DEPTH OF BOREHOLE: AR




=)

Tetra Tech NUS, Inc.

BORING NO.: F)-M& -o‘ij

OVERBURDEN MONITORING WELL SHEET

PROJECT: NWIRE (3lperfoq DRILLING Co.: Delta wef BORINGNo.. — FD-Mud-
PROJECT No.: 45 FO DRILLER: MK Ec”c.;&a_o DATE COMPLETED: & 2o oo
SITE: yoe DQD»{- DRILLING METHOD NORTHING:
GEOLOGIST: l{ nig SE JHorh DEV. METHOD: EASTING:
ELEVATION OF TOP OF SURFACE CASING:
STICK -UP TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE: A
RISER STICK-UP ABOVE GROUND SURFACE: ' Fs
1.D. OF SURFACE CASING: & iaihy
TYPE OF SURFACE CASING: Steef
GROUND \l/ GROUND ELEVATION:
2 R .
ELEVATION Z TYPE OF SURFACE SEAL:
. % RISER PIPE L.D.: NSA
//4 TYPE OF RISER PIPE: Pve
7
77 I N
// BOREHOLE DIAMETER: /6 sach,
% TYPE OF BACKFILL:
% M en s -.ﬁ—
i ELEVATION DEPTH OF SEAL: 65
‘ TYPE OF SEAL: Yy Bu‘ba de Peliets

ELEVATION / DEPTH TOP OF FILTER PACK

85

ELEVATION / DEPTH TOP OF SCREEN: {0

Pyc

TYPE OF SCREEN:

0.62°x ;0°
4142.1\

SLOT SIZE X LENGTH:

1.D. OF SCREEN:.

TYPE OF FILTER PACK:
= L Sile c_cL S'f"()]

ELEVATION /DEPTH BOTTOM OF SCREEN: c

ELEVATION / DEPTH BOTTOM OF FILTER PACK:

TYPF OF BACKFILL BELOW 'WELL:
= ® | SihicenSax)

ELEVATION / DEPTH OF BOREHOLE:




| BORING NO.: F-Mo - 09
E Tetra Tech NUS, inc. OVERBURDEN MONITORING WELL SHEET

PROJECT: NwsIRY Coleerfoa  DRILLING Co.: Delig ool BORINGNo.. Fo-muw -08%
PROJECT No.: %?? DRILLER: Autc Pollesrias DATE COMPLETED: ¢-22-ec |
SITE: \ : DRILLING METHOD: ¢§g NORTHING:

GEOLOGIST: ‘ j » DEV. METHOD: EASTING: .

ELEVATION OF TOP OF SURFACE CASING:
STICK -UP TOP OF SURFACE CASING:
-ELEVATION OF TOP OF RISER PIPE:

< RISER STICK-UP ABOVE GROUND SURFACE: 22.5 F4. ‘
1.D. OF SURFACE CASING: 6 14k
TYPE OF SURFACE CASING: Shee |
GROI'ND \P GROUND ELEVATION:
Z. TYPE OF SURFACE SEAL:
ELEVATION %
’ RISER PIPE L.D.: Gach, -
7 TYPE OF RISER PIPE: pve.
7,
2? BOREHOLE DIAMETER: ]O 1ack,
%‘ TYPE OF BACKFILL: Cemeat /Ben fonrte,
/5//) e,
%
;/é ' /
it ELEVATION / DEPTH OF SEAL:
y .
TYPE OF SEAL: }4 Beaten i P@Hels
ELEVATION / DEPTH TOP OF FILTER PACK: g8’
ra
ELEVATION / DEPTH TOP OF SCREEN: /O
TYPE OF SCREEN: Pve
4 s ,
SLOT SIZE X LENGTH: 0.0 x /O

1.D. OF SCREEN: L/ 1ach

TvPE OF FILTERPACK: /7 Sihia, Soad.

ELEVATION / DEPTH BOTTOM OF SCREEN: 2 O
ELEVATION / DEPTH BOTTOM OF FILTER PACK: a a ’
TYPE OF BACKFILL BELOW WELL:

-~ ®) S lica Soad

< ELEVATION / DEPTH OF BOREHOLE: 227




BORING NO.: Fp-Mmis - &3

'ﬂ;l Tetra Tech NUS, In. OVERBURDEN MONITORING WELL SHEET

PROJECT: WRIRO Colyerfon _ DRILLING Co. et well BORINGNo. FoMw-2
PROJECT No.: 4570 DRILLER: mike Pellesonc DATE COMPLETED: £-2/-6¢
SITE: = DRILLING METHOD: __HSA NORTHING:

GEOLOGIST: ,Hor DEV. METHOD: EASTING:

ELEVATION OF TOP OF SURFACE CASING:
STICK -UP TOP OF SURFACE CASING:
£LEVATION OF TOP OF RISER PIPE:

RISER STICK-UP ABOVE GROUND SURFACE: *2.5°
1.D. OF SURFACE CASING: '
TYPE OF SURFACE CASING: Sie e

GROUND ELEVATION:

crornD W

——— TYPE OF SURFACE SEAL:
ELEVATION :
RISER PIPE 1.D.: d 4k,
TYPE OF RISER PIPE: Pve.
BOREHOLE DIAMETER: - JO escky
TYPE OF BACKFILL: :
a2

(4
ELEVATION / DEPTH OF SEAL: : , pv/ o
TYPE OF SEAL: Barfearte. Pej)ds

/
ELEVATION / DEPTH TOP OF FILTER PACK: . Jo
ELEVATION / DEPTH TOP OF SCREEN: F2
TYPE OF SCREEN: P‘/Q

. 2 /

SLOT SIZE X LENGTH: .02 X /O
1.D. OF SCREEN: 4 YN

TYPE OF FILTERPACK:  */ S, fico_ Sand,

’
‘ELEVATION / DEPTH BOTTOM OF SCREEN:

ELEVATION / DEPTH BOTTOM OF FILTER PACK: ﬂi
TYPFE OF BACKFILL BELOW WELL.

- % { SJ/&'L«Sd/cL

" 4
ELEVATION / DEPTH OF BOREHOLE: ‘/‘/




ATTACHMENT E
MONITORING WELL DEVELOPMENT LOG SHEETS
STEP 2, JUNE 2000



T

Well:

Tetra Tech NUS, Inc.

FD-rAW-02.T

Site:

Fufl peget

"Date Installed: _
Date Developed: _ 6 A9 -0 ©

MONITORING WELL DEVELOPMENT RECORD page | of _|

Depth to Bottom (ft.):
Static Water Level Before (ft.): :
Static Water Level After (ft.):
Screen Length (ft.):

Responsible Personnel;
Drilling Co.:
Project Name:
Project Number:

R Wwhalen
¢ Ha
NwWE gl calvivie,

Dev. Method: S¢[bm@rs. pumf Specific Capacity:
Pump Type: ' Casing ID (in.): Y

Time | Pump Flow | Cumulative | Water Level] Temperature ] pH Specific D.O. | Turbidity Jo kP Remarks

Rate (GPM)] Water Readings | (Degrees C) Conductance ] (mg/L) ] (NTU) (odor, color, etc.)
Volume | (Ft. below (mS/cm)

. (Gal.) TOC)
e | 25 - 1190 szl (24 |SS7[34F |iga | 1 Er
(122 | 2.5 B 443 ($:32 ST 1RS  |S70|270 |IKS” .
>0 | RS 39 js.¢ Isge] 123 4791198 hgx !
(2% | 2. 5 iY.50 | 16.2% |5.93) 124 U7 XY Néd ] cloedy
nde | a9 25 (6.4 1swe] 123 42| (. lles| clesy
s | 2.5 95 Li4.sa | js.t .98 1xz |434] 5.6 |y c




“TE| etaTecnnus, nc.  MONITORING WELL DEVELOPMENT RECORD Page _|_of _|
Well _ Fo-Mw-0oX .i Depth to Bottom (ft.): Responsible Personnel: D. Whaley
Site: Full peget Static Water Level Before (ft.): __[47S Drilling Co.: Relta
Date Installed: Static Water Level After (ft.): Project Name:___ NWwsRF alvlvie,
Date Developed: _ €-2¢-c00 Screen Length (ft.): Project Number:

Dev. Method: Submtyrs. pump Specific Capacity:
Pump Type: ' Casing ID (in.): L
Time | Pump Flow | Cumulative | Water Level] Temperature | pH Specific D.O. | Turbidity Jo RP Remarks
Rate (GPM)] Water Readings | (Degrees C) Conductance | (mg/L) | (NTU) (odor, color, etc.)
Volume | (Ft. below (mS/cm)
(Gal.) TOC)
20S 0.7 — 14725 | |45 sq9: | 79 172.¢0 lleoy 167 | It Bvown
[310 [.§ 2.5 1g.29  |so( | 7| T3 | 565 N6 |
(2(S .S 1 [9.2( 07| =21 X3 | 360 |164 t
1320 |.5 3.5 | 16.29 |6oa | €5 Yesliga izg]
1325 | 1.% LA [4.¥4 IS0 |°79] €3 TIS | 55 NW7Z| clovdy
270 [ 33,5 [Seq |S2() &R Y171 22 133
(2351 1. 4l 1522 [5¢q | 6 4] 18 l1e9]| ¢(av
12401 |.5 4y.S | 1Y BU]| j5S.20 |559] 63 gazl 16 193 L

1345 | .S 56 (5.2 |5.56] eY4Y g0 14 l9e v

1250 | [.S 635 g2y [S:54] 64 gl tv gyl

1355 (.S wdi )5 I¥ [555] ¢¢ B0l a l19% H

Yoo | [.% 795 | 4wyl lsrS|c.74] 64 2.€0| g 30 -




S

E' 'Tetra Tech NUS, Inc.

MONITORING WELL DEVELOPMENT RECORD

Page ___l_ of _ l

Well: _ FD-pw-09.¢ Depth to Bottom (ft.): A3! Tvc Responsible Personnel: Do halla
Site: Youel De fot Static Water Level Before (ft.): __IY. Drilling Co.: pe Ha
Date Installed: Static Water Level After (ft.): Project Name:_Hwi Y (alvlvi,,
Date Developed: _6 -~ 7~00 Screen Length (ft.). Project Number:
Dev. Method: $ubwmtrs. g).rmf Specific Capacity:
Pump Type: Casing ID (in.): H*

Time | Pump Flow ] Cumulative | Water Level| Temperature | pH Specific D.O. | Turbidity o P Remarks

Rate (GPM) Water Readings | (Degrees C) - fConductance } (mg/L)] (NTUW) (odor, color, etc)
Volume (Ft. below (mS/cm)
(Gal.) TOC) v .

0935 ey ) [3.% €38 | AYo 770 | 1Mo |71-6 {+.BRN
o 940 .y Y 1 (4.33 1613 ss7) 97 24l | ¢S5 liz2s l+. BN
0745 s 10 17.1Y 5. 22 93 710 |69  |is| I+ EAN
0950 3 A 14.33 17244 ]5.22 96 7217 1€3 164 !
o 955 ¢ A2 (7214 }5.22 9L 6.6¢ | 87 175 "
050 ) 29 |ivwzy | 12le [S21] 103 |7i17]|€7 (%3 '
10065 2y 1706 J&2z2] 10y 220l UT li¥¥ clovdy 11, BEN
10(0 Yo 17,22 {5.4g ] 1v0 €99 106 192 )
1036 SR 17,32 lc.a3 1S 6.70 ] MUl 196 a
w3S 5F 1.z |s2s] 16 J63s) gy |3v0 v
030 64 12.22 |5.27]  |]§ 6.25] 13,8 25| ~ llay
[03S 70 17.25 1527 s 6.421 10,0 |206 c[bav




T

Tetra TechNUS, Inc.  MONITORING WELL DEVELOPMENT RECORD Page _| of _|
wel: __ TD-Mw - I.Oj Depth to Bottom (ft.): 20’ Responsible Personnel; Dowhaleny
Site: Euel dépet Static Water Level Before (ft.): Drilling Co.: Telta

Date Installed:
Date Developed: £ -Xv-00

Static Water Level After (ft.):
Screen Length (ft.):

Project Name:___ Nwr&f [alvbvien

Project Number:

Dev. Method: v Specific Capacity: _
Pump Type: Casing ID (in.): 4"
Time | Pump Flow | Cumulative | Water Level| Temperature| pH Specific D.O. | Turbidity |hep Remarks
Rate (GPM) Water Readings | (Degrees C) Conductance § (mg/L) | (NTU) (odor, color, etc.)
Volume | (Ft. below (mS/cm)
‘ (Gal) TOC)
99z | ) — [l630 | 571 Jéoe|joy | 23165¢ |R3 e flgpd o
Y43 | IS 2 (3359 1628 163 gz j22 |sq| " "
14SS 2 |5:5 |16.37 172.95 €31 | [ES Y2o] so Lo9] " h
[Go® IS RB | ¥03 6.3] 1S9 4.23 g R -7l clovdy
[S65 (5 70.5 6. 9( 16.35] ISY Y3ze |l 3( |-3Y ¢ (eny,
(50 | V& ¥ 1225 |4.37] 154 Yay | 26 |-33 i,
oo | vS 5 4y (224 |6.29] i |U.o3| 2% |-83 .
(525 1 (% 60,7 2,49 |6.39] j53 .20l j R |-85] h
x2S | LS 6y 17.t0 |637] (54 3e7] L 139 h
[540 AR (2.33 16.3¢9| %3 29| ¢ |5




ATTACHMENT F
GROUNDWATER LEVEL MEASUREMENT LOG SHEETS
STEP 2, JULY 2000



i,

E Tetra Tech NUS, inc.

GROUNDWATER LEVEL MEASUREMENT SHEET

Project Name:

Location:

Weather Conditions: g oy Waist ~idd §¢'s Measuring Device:

Calwerton

Calverton

nNY

Project No.:

Personnel:

3% S 3

_{Mﬂqc#.&wf_‘_’&

Tidally Influenced: Yes ___ No__ Remarks:
Well or Elevation of Total Water Level Thickness of } Groundwater
Piezometer Date Time | Reference Point] Well Depth | Indicator Reading | Free Product Elevation - Comments
Number (feet)* (fee_t)"’ (feet)* (feet)* (feet)*

FD*Nu"aIS’E 7/ 1400 O?o‘fi 26,80 18.72 0,00 ] 12?2 ppe
FD -Mw - ozrl 7//4/ov \ 03‘04 1 $5.90 19.40 o0 .00 6.2 oo
£p-rs-028] 7/"//00 ofzo 25, 15| 17,21 0,00 40 pprr
ppvmo-par /"M% 10827 s1.94 | 17,35 0.00 L5 pp
Fo-rruw-038| 7H0° | 1002 29,10 | 18,91 g.00 0:0 ppm
gprtw-03L| 1170 | posu 61,65 | 19.95 0,00 0:0 ppe
FDmw-oug | 7/19/00| 0542 s2.12 | i7,6S 0,00 (4.5 pp
FDAMW-04T 7Moo | 9434 26:05 | 18.06 0.00 2o pren
Ep-mw-058| /1H%° | o094 25.93 | j6.95 009 26,0 ppe)
FD-Me-068! 71799 04927 22.95 | 16.95 0.00 33:0 pprm
Ep-mw-028 | /% (o950 2292 | 15.67. 000 2.5 ppor
FD #1021 7/14jo0 ()8‘-{;'l Y4,20 | 14.81 .00 160 ppor
£p-muw-088| 711909 0859 23.40 | 15.13 0.00 0.0 ppm
FD-puw 048 7/ H)2¢ | 0505 22,65 | 16.69 0.00 010 PPry
FD-rtr 108 | 7]19)00 | 0510 22.80 | 14.6 4 0.00 12.0 pprr
* All measurements to the nearest 0.01 foot Page S Of___



ATTACHMENT G
GROUNDWATER SAMPLE LOG SHEETS, LOW FLOW PURGE DATA SHEETS, NATURAL
ATTENUATION PARAMETER LOG SHEETS, CHAIN OF CUSTODY FORMS
STEP 2, JULY 2000



Tetra Tech NUS, Inc.

-

GROUNDWATER SAMPLE LOG SHEET

Page_i_of 2

Project Site Name: Calverton Sample IDNo.:  ~=p_4un72C-00
Project No.: 3853 Sample Location: 17 C
Sampled By: I
[ Domestic Well Data C.0.C. No.:
[x] Monitoring Well Data Type of Sample:
[I Other Well Type: [x] Low Concentration
[ QA Sample Type: [I High Concentration
SAMPLING DATA: .
Date.  2/,2/00 Color pH S.C. Temp. Turbidity DO TBD TBD
Time: jo O Visual | Standard| mS/cm °c NTU mg/l orP
‘Method: iy, "ﬁ”'ﬁ” o Lurtp ol 24 5": Z; 0.063 VXS add {22274 [ 2Paid 1G4
PURGE DATA: :
Date: 2/ 7/00 Volume pH S.C. Temp. (C) | Turbidity DO TBD TBD
Method: 2, A/ rffee Ly arp
lMonitor Reading (ppm): ». O
Well Casing Diameter & Material
Type: 4”7 /e
Total Well Depth (TD): 22 5 5
Static Water Level (WL): /< 5%
One Casing Volume(galiL): ., g2
‘|Start Purge (hrs): Wrrs
End Purge (hrs). )6 25"
Total Purge Time (min): ) &¢
Total Vol. Purged (gal/L): 28
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirermnents Collected
TCL VOA HCL 40 m! VOA Vial 2
DRO 4C Liter Amber Glass 2
GRO HCI 40 mi VOA Vial 2
TOC H2804 40 ml VOA Vial 2
coD H2504 500 mi Poly 1
Dissolved iron & Manganese HNO3 500 ml Poly 1
CO02, Ethane, Ethene, Methane 4C 40 ml VOA Vial 3
Sulfide Liter Poly 1
BOD 4Cc Liter Poly" 1
Chioride, Nitrate, Nitrite, Ortho, Sulfate 4C Liter Poly 1
OBSERVATIONS / NOTES:
_‘,7;2,72 The pemp tatake wis sct gt 19 Feeb BiOe
736
0.653 44/ pes Foot
—Zzos
36¢ 0
ve ! 6
48 060F
Circle if Applicable: Signature(s):
MS/MSD Duptlicate ID No.: . i .
- M’_ \‘e_jg 1y Oewlf.

T80 To Be Determined




LOW FLOW PURGE DATA SHEET

1%’ Tetra Tech NUS, Inc.

PROJECT SITE NAME: Canverion WELLID.: __FD- MWo75
PROJECT NUMBER: 3853 DATE: 7117100
g
Time Water Level Flow pH Cond. Temp. ORP Comments
é(Hrs) ! | (Ft. below TOC) | (mijMini) § 5(S.U.):: | (mSicm) [ii(NTU)& | (maiL) | (Celsius) | 4(mV): ‘

[Ho5 [5 ol o0 Hio3 | H-0bl 1371 Zsﬁd Y ithcu Y W]
J4L0) 15 b0 450 | H pl 10.059 M7 1292 | pumo- dificn
1H(5 [5. (o0 HaOl H3 lpns? [5-11 297 } "advistion Eloy
1420 15 (00 50 | H03] posT] 0 15.25 | 290 rale-

"a‘bo [5 (0 550 | H-731 pn 057 . : o0 1 QB85 | ‘
HA5 | /5 -60 50 YT nsgl (4 H T 7997 H0 [JeT ¥ ¥ LwoPr YIsu l\Y
HY5 =R 50 | Y- 87100541 726.7 | W3] TCHS 154 | Gppedr s cleQy .
H 5) 1S5[0 REN ' 9n 1 6.0591 743 1S72 | T-59 | 250 v
455 1500 350 9] la.0s9 | 770 1549 | [io-HY | Q4S

-~ lLenn [5.-teo 500 921 0.059] ¢2-H1. 8341 1o 7] 43

1iz05 15 {90 506 5071506011090 | 5111 15.80] 220
1510, 15:.(00 | 50 | 5.05]0-000]127.0 {H45] jip-1] | 217
%19 50 700 5.0 00| 700 154971 {1,921 215
160 15 {0 400 5:010.-0lo] 89@3.3 2-g9] 15.99] 09
152 [5-(00 050 | 542 1000l .8 1 HY?] 153 | 200
1535 154D <00 5.01 |00l 1891 | 500 | 15000 | 200
[ 5 HO [5. (g0 200 0l | ool 965 | HBlol (591 (g
545 15100 200 c 2l po@d] 1230 1991 7.0/ | 147
1550 (2.0 550 502 [ 0.0wd 12301 O7T4 ] 1824 1149
1559 | 15 -@o 550 Sl one3l U330 1 S| 1746lr |185
100 (8. (00 SO0 597 100631 1200 | 50| Jo g [ [
11p65 15 -1eD 280 | A3 {0002 /086 | N99] (L 55| (8BS
[p /0 (5 ipt L50) S12 [nowdl 7.0 4P| o 79 ] I83
A 15 (0O g 80 9L poet] 229N THE 14 97] 174
W) 5.0, 250 S 13 n.plo3] 1.0 N79p 15 @71 14
Jeab | Sop Yurg qu
e HO Kﬂ(gn Sdm,mcjx

PAGE_ 2 OF 2

SIGNATU  S): // A)



TE

SAMPLE LOG SHEET

NATURAL ATTENUATION PARAMETERS

Tetra Tech NUS, Inc.

Page 1of 2

Project Site Name: . c.. )¢ rfr ~

Sample IDNo.: £p-g w028 oo

Concentration: Q.0 mg/L

Notes:

ProjectNo.: 32 <=2 Sample Location: = p - swrwo 2.8
Sampled BY: 4ot prrers s Duplicate: D
SAMPLING DATA:
Date: =)/ 2/00 Coior pH S.C. Temp. Turbidity Do Sal. ORP
Time: a7 (Visual) (sv) [mssem)] (c) (NTU) (Meter, mg/l){ (%) mv
Method: 2, f o pPuarp | clear | G512 | 0063 18562\ 100 | 9.29 — 1Py
SAMPLE COLLECTION/ANALYSIS INFORMATION:
Divaient Iron
Equipment: HACH IR-18C Analysis Time: /L SO
Concentration: 2.0 mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Analysis Time: /6 <
Range Used: Range Concentration ppm
X 10 to 100 ppm o Concentration: &/ [0 ppm
[:] 100 to 1000 ppm
D 250 to 2500 ppm
Notes:
Dissolved Oxygen
Equipment: Chemetrics Test Kit N A Analysis Time: }
Range Used: Range Concentration ppm
D 01o 1 ppm Concentration: ppm
D 110 12 ppm
Notes:
Hydrogen Sulfide
Equipment: HACH HS-C Analysis Time: /& 5




GROUNDWATER SAMPLE LOG SHEET

Tt

Tetra Tech NUS, Inc.

Page_/ of 1-

Project Site Name: Calverton Sample ID No.: ED-fuwo?L -co
Project No.: 3853 Sample Location: M7 L
Sampled By: Chodd Meyor—
I Domestic Well Data C.0.C. No.: :
[x] Monitoring Well Data Type of Sample:
[ Other Well Type: [x] Low Concentration
0 QA Sampie Type: ] High Concentration
SAMPLING DATA:
Date: 7/ 72100 Calor pH S.C. Temp. Turbidity DO ~ TBD TBD
Time: i & Visual | Standard| mS/em °c . NTU me/l ORP
IMeth°d3 Reogleflesv I"’Vﬂfp lrerr | S B0 O 1177 15, 79 0. 5 .22 15,6
PURGE DATA:
Date:. —=//8/ o0& Volume pH S.C. Temp. (C) | Turbidity DO TBD TBD
[Method: 2 /f, pleey  Jpemre
‘Monitor Reading (ppm). &9, p¢
Well Casing Diameter & Material
TType: &7 pPve
Total Well Depth (TD): &/ 4, 20
Static Water Level (WL): ¢, 73
One Casing Volume(gal/l). ,q. 2¢
Start Purge (hrs): O&8Y O
End Purge (hrs): V1o
Total Purge Time (min): 1 & )
Total Vol. Purged (galll): 2 o
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Reguirements Collected
TCL VOA ' HCL 40 ml VOA Vial 2
DRO 4C Liter Amber Glass 2
GRO HCI 40 mi VOA Vial 2
TOC H2504 40 m! VOA Vial 2
cOoD H2504 500 mi Poly 1
Dissolved iron & Manganese HNO3 500 ml Poly 1
CO2, Ethane, Ethene, Methane 4C 40 mi VOA Vial 3
Sulfide ' Liter Poly 1
BOD 4C Liter Poly 1
Chioride, Nitrate, Nitrite, Ortho, Sulfate 4C Liter Poly 1
~ JOBSERVATIONS / NOTES:
7:'.):5 The pvarp ratuke wasS pluced HO Feet BTOC  AFFf, -
"'{9_.7{ G comuisation pwitbe PM Dave Bragack 1+t was clctrentmed
eog‘ is, thut we weold remove 3 seccn volvemres rathes fhan
;47 35 2 cusSC wplvmris Frem Fhe wetl with e Folal DTS e Vilva
(268> of 19.5% gallens
16 ta 39!
{Circle if Applicable: Signature(s):
MS/MSD Duplicate ID No.:
— W o Chit ey

180 To Be Determmed
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Tetra Tech NUS, Inc.

ereigi

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Calvcstaon WELLID.: _FD-6wo7 L -00
PROJECT NUMBER: 3553 DATE: I ELL O
“ Timg Wéter Level Flpw pH Cond. Turb. DO Temp. QRP Comments
i (Hrs.) || (Ft. below TOC) | (mLiMiny | %(S.U.} | (mSicm) | (NTU)Z | (mgiL) |:(Celsius) | : (mV]):
pgHe [4:23 650 6.08 |lon? 5.6 | pts” | 13ys | -6:0
QEYS (Y. 73 650 5,22 10,11% 2.2 o6l 1Y, 28 o3
LRESO. ly 73 Hgo S. 728 o, 118 2:1 0,65 V14, 2/ o 3
0ESS 1473 ss© s.g0 o, 1% 18 0:.51 Vrg.5¢6 03
2900 L1422 480 s 57 o172 yaui Qe y? | L8223 (1 &
0905" J4e 23 Y60 S, &0 0,122 0 b Q143 /5 .24 3.0
Q10 [H23 4 L0 S: 8¢ 10112 0.4 01323 /15,26 140
049s5 Y23 (7217 £/ §¢ 0.1 0. 3 2.38 |28 YL S 5
0420 (Y232 Ygo s. g0 lo,112 0.3 2137 /s .94 SIg
09LSs (473 H L S.feo O 3172 o2 2135 s . %72 1¢g.0
0530 14.23 ygeo S E£0 £ 1172 0.2 233 |28, 92 1 .4
0935 14,23 YEgo S g0 241172 2.3 0132 |18 yg £. 0
0940 14,23 4 g0 s. 5§90 o112 2.1 o134 76,59 ) &3
logqs 4.73 Ygo Sc#p o112 Vo2 loi30 Visesy g2
2559 14.73 ygo lgi€0 lo,na o2 lo30 lrs8¢ V96
06¢s | - /473 y o 5. g0 a.4t2 1o, 2 10,30 l¢,88 | r2:2
(000 /4,73 4 §0 s.g0 lpi1ra Voin lozg lrsis6 ls0:2
(005 14.73 Y go g0 lgour ooy o227 V16,60 Vo3
{010 /1Y.723 4y §0 $.8e 2117 grof Vo266 leg,62 11,3
(015 4473 ygo sgoe o2 o5 lo2s i85 Vit
{020 14,23 Yy go sigo Vo2 o6 lo.29 45:6% lia.4
jo28 | 1473 ygo g0 o1 1ot loi2s Vysi25 | s34
030 /¢, 73 $0 0 s, 80 odl? g, 2 rzy lrei 22 [3: T
1035 14,73 sov0 ) 0,117 O, 7 5,23 16, 2¢/ 12,2
104t /1473 Ygo 5. 80 0117 0.7 90:.23 |rs,. 25 13,9
(048 it 73 00 S§0 0117 o8 e 23 lrs, 29 |ys.0
/05 © (.73 s50¢ s, & a.117 2. € 022 /%1 27 175, 2
/0!5’ (14,73 goo SyF O o0.117 J:8 ¢:22 |15/2% 2%$:3
1100 1Y+ 73 goo S 8¢ o117 0:8 2,22 115,72% 15/ ¢

SIGNATURE(S):

PAGE_Z_OF %
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Tetra Tech NUS, inc.

SAMPLE LOG SHEET

NATURAL ATTENUATION PARAMETERS

Page 1o0f 2

Project Site Name: . ca/ves o n

SampleiIDNo.: £p -gwp2 L -20

Equipment: HACH HS-C

Concentration:

Notes:

mg/L

ProjectNo.:  =2e2<—3 Sample Location.  ery> - erp o2 I
Sampled By: T <<, Dgoedf Duplicate: [_]
SAMPLING DATA:
Date: 7/ 18/80 Color pH S.C. | Temp. Turbidity po Sal. ORP
Time: (1 05 (Visual) {su) |(ms/cm) °c) (NTU) (Meter, mg/1)| (%) mv
Method: 12, o/i 1wy Puvma e |\ Llegr S @0 V0417 | 1529 | 01 & .22 | — /S: 4
SAMPLE COLLECTION/ANALYSIS INFORMATION: ’
Divalent iron
Equipment: HACH IR-18C Anaiysis Time: /7 ¢S5
Concentration: 2,0 mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Analysis Time: /1125
Range Used: Range Concentration ppm
[Z 10 to 100 ppm [ l») Concentration:  Lf @ . ppm
O 100 to 1000 ppm '
D 250 to 2500 ppm
Notes:
Dissolved Oxygen
Equipment: Chemetrics Test Kit NMNiA Analysis Time:
Range Used: Ran Concentration ppm
g ge pp yﬂ"l’ r[adlngl,
D 0Oto 1 ppm Concentration: 0.2 2 ppm '
' D 1 to 12 ppm
Notes:
Hydrogen Sulfide

Analysis Time: 1120




e

Tetra Tech NUS, inc.

SAMPLE LOG SHEET
NATURAL ATTENUATION PARAMETERS

Page 1of 2

Project Site Name: . ol s ol

Sample ID No.:

1o D Lpadp 2 - Cp

Notes:

ProjectNo..  z:0¢ 2 Sample Location: SO MO DT
SampledBY: y.cciia  pacacil Dupiicate: [X]
SAMPLING DATA:
Date:  7/)2/0 0 Color pH s.C. Temp. Turbidity DO Sal. ORP
Time: /0 .S (Visual) | W) |ms/em)| ) (NTU) | (Meter. mg/1)| (%) mv
Method: )2 c i/ /i Po ~zp> Lt S0 10117 15.74 0. % ©0.122 - 156
SAMPLE COLLECTION/ANALYSIS INFORMATION: :
Divalent iron
Equipment: HACH IR-18C Analysis Time: jl o
Concentration: o, O mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Analysis Time: (426
Range Used: Range Cancentration ppm
@ ) 10 to 100 ppm “4 0D Concentration:  «/ ¢ ppm
D 100 to 1000 ppm
D 250 to 2500 ppm
Notes: )
Dissolved Oxygen
Equipment: Chemetrics Test Kit 0 Analysis Time:
Range Used: Range Concentration ppm
: poter veaeling
D 0to 1 ppm Concentration: 0,2 2 ppm
D 1to 12 ppm

Hydrogen Sulfide
JEquipment: HACH HS-C

Concentration:

0.3 mg/L

Notes:

Analysis Time: ]/ 3.5~




Tetra Tech NUS, Inc.

TE

GROUNDWATER SAMPLE LOG SHEET

Page_ ; of 2.

————
Project Site Name: Calverton Sample IDNo.:  ep-givl-0¢
Project No.: 3853 Sample Location: 16 108

Sampled By: - P
I Domestic Well Data C.0.C. No.:
[x] Monitoring Well Data Type of Sample:
] Other Well Type: [x] Low Concentration
[ QA Sampie Type: [I High Concentration
SAMPLING DATA:
Date. 7//2/0¢ Color pH S.C. Temp. Turbidity DO T8BD TBD

Time: /¢4 35 Visual | Standard| mS/cm °C NTU mg/l oRP

Method: j2cery A/em Pummp | Llcsr 6.32 los6y | 15829 1 4. & /. 25" | - 9%.€

JPURGE DATA:

Date: 2/12/2 & Volume pH S.C. Temp. (C) | Turbidity DO TBD TBD
Method: ¢/ lesy Py ~p
Monitor Reading (ppm): ©. &

Well Casing Diameter & Material

Type: o ¥ pPJ&

Total Well Depth (TD): 2 2, Yo

Static Water Level (WL): ;4 .8&

One Casing Volume(gallL). 4, 20

Start Purge (hrs): rrre

End Purge (hrs): 1544

Total Purge Time (min): 100

Total Vol. Purged (gal’l). /4 .0

SAMPLE COLLECTION INFORMATION:

Analysis ' Preservative Container Requirements Collected
TCL VOA HCL 40 m! VOA Vial 2
DRO 4C Liter Amber Glass 2
GRO HCI 40 ml VOA Vial 2
TOC H2S04 40 ml VOA Vial 2
coD H2S04 500 ml Poly 1
Dissolved Iron & Manganese HNO3 500 m! Poly 1
CO2, Ethane, Ethene, Methane 4C 40 ml VOA Vial 3
Sulfide Liter Poly 1
BOD AC Liter Poly 1
Chloride, Nitrate, Nitrite, Ortho, Sulfate 4C Liter Poly 1

JOBSERVATIONS / NOTES:

l;r‘)o
-16.62
P
61 10O
X p. 653 gaul pe foot

gizo gul 1V

Pomp was Sct a 20 Feek BTOe For PG

JCircle if Applicable:

Signature(s):

MS/MSD Duplicate ID No.:

— eona————

e

T80: To Be Determined
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@Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Laluiv?d o WELL ID.: ED-#7¢ (0,8 -0 O
PROJECT NUMBER: 3853 DATE: 212088
Time Water LeYel F|ow pﬂ | c?f\d. Turb DOH : Temp. ORP Comments
i (Hrs.) ! | (Ft. below TOC) | (miiMin) | 3(S.U.) | (mSicmi) |:i(NTU)4 | (mg/k) |¥Celslus) } : (mV)+:
J4OS (6,60 200 6,27 | 190 | 9.9 7.25" | v5/3 |-76.3
14910 bl _ G090 | g£.30 | 193 £:2 .98 | 15,4 -89, G
141 Lhib ! yso 230 | 127 7:5 1.0 /536 |-92,2
14 20 i S0 Li 22 1 17Y 5.7 oY 15,6y -r02.1
(425" (616 SO0 6 132 | (85 6.0 /1205 | /5.69 |-s02.4
1430 166! soo 630 | 169 5.3 (.25 118,73 |-7031
(.35 Jbi 6] spo 6,3 L|165 . 4.9 (026 119,725 V-194.2
LY YO Lbifet 500 £:.33 1/63 g5 V1,37 lis gz |-10359
(He S /6161 B0 6. 3L |63 (EWR. | 11349 1 is.g3 |-leng
(45 @ (6.6 ( o0 6:32 1143 Lt 3 134 L.y 1-102,6
M85 / { J00 6,33 1163 4.0 1.34 | /5,89 |-402.5
I So o F7 NN Soo 16,32 14 2 3.7 L 39 115,95 |-lezo
/[SOS 1 1g, Ll Spo £:33 i o 2,0 Lex lic.oz |-/0 v
1s10 | 44,61 seoe leg. 349 ligq 2, 7 e |12 |#100.3
105 | /6,67 Speo .34 158, 2.5 448 |r¢.28 |-99.5
isS20 | 6,6 L Ss0Q0 6332 163 YR’ Y2 lip.04 95 L
1§25 | 16:6 ¢ Jo0 33 (63 2z L3 ly/s.99 1-95.%
2830 1 (6t 500 6:33 i63 2.0 134 lrs.gg i Pt
(835 116,61 500 4132 16 1 2.0 1,35 l1sie¢ |-99.2
1549 6! so0© 632, |16l LE [ 35 1 /5,89 |-99.5
/5745 Pocrzlfzal eer S| Loor sfe fe A b bel roentoes 24 td s Nors Froms Fae wwcl(
1580 Mot oral Arbearvalryn parkiare Ferd cocvel co/lele feel
L35 Soazpliog Lor didlerel yptlezaeloon | pgrakercfenc | Tet Vbe OPY ¢ 620

SIGNATURE(S): ‘ | PAGE 2 OF z.




Tt

SAMPLE LOG SHEET

NATURAL ATTENUATION PARAMETERS

Tetra Tech NUS, Inc.

Page 10f 2

Project Site Name: . £ /vers Fom

Sample IDNo.. Fp-sw /08 -po

ProjectNo.: " =2c<c 3 Sample Location: Fp -pyi/0Q
SampledBY: gt Megss Duplicate: [[]
SAMPLING DATA:
Date: 7//2/0 0 " Color pH S.C. Temp. Turbidity ‘ DO Sal. ORP
Time: /L 3& (Visual) (SU) |(mS8/cm) °c) (NTU) (Meter, mg/1)| (%) mV
Method: 2,/ Ffow Lreze | (toar | 6:32 120460 | /5 £7 /0 & | 71.35 - - 52,5
SAMPLE COLLECTION/ANALYSIS INFORMATION:
Divalent lron
Equipment: HACH [R-18C Analysis Time: Iy X7X )
Concentration: o, 2 S~ mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Analysis Time: /702
Range Used: Range Concentration ppm
;!‘ 10 to 100 ppm & 5 Concentration: & & ppm
D 100 to 1000 ppm
D 250 to 2500 ppm
Notes:
Dissolved Oxygen
Equipment: Chemetrics Test Kit N/ P, s Anélysis Time: IN /73
Range Used: Range Concentration ppm Lbes ree e =
D 0to 1 ppm ' Concentration: .35 ~ ppm
D 1 to 12 ppm
Notes:

Hydrogen Sulfide
Equipment: HACH HS-C

Concentration:

0.3 mg/L

Notes:

Analysis Time: 1 7 !




SAMPLE LOG SHEET
NATURAL ATTENUATION PARAMETERS

Tetra Tech NUS, inc. Page 1of 2
Project Site Name: . o/ crtp ” Sample IDNo.: ,.=p-sw 08 -20
ProjectNo.:. 2& <3 : Sampie Location:  =p -s#ru /o<
Sampled By: Chwele ¢(p sy Duplicate:'

SAMPLING DATA:

Date. == /,9/ 00 Color pH S.C. - |- Temp. Turbidity DO Sal. ORP

Time: Y- {Visaal) (8U) |(mS/em) °c) (NTU) (Meter, mg/1)} (%) mV

Method: 2, o/, £/ /v et«MP L /ver ‘4.3 2 ﬂ/é/ /5:26 1.5 //J_IZ_S— - "/‘EJZ_

SAMPL.E COLLECTION/ANALYSIS INFORMATION:

Divalent Iron

Equipment: HACH 1R-18C Analysis Time: 1702
Concentration: 4,5 mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Analysis Time: 170 %
Range Used: Range Concentration ppm
10 to 100 ppm 2/ Concentration. 7 & ppm
100 to 1000 ppm :

D 250 1o 2500 ppm
Notes:
Dissoived Oxygen
Equipment: Chemetrics Test Kit Analysis Time:

Range Used: Range Concentration ppm
p ber frb\d"\-'

D Oto 1 ppm Concentration: 1.39 ““ ppm

E] 110 12 ppm
Notes:
Hydrogen Sulfide

‘fEquipment. HACH HS-C ‘ Analysis Time: (2 /A
Concentration: 0. 3 mg/L

Notes:




Tetra Tech NUS, inc.

=

GROUNDWATER SAMPLE LOG SHEET

Page | of <
Project Site Name: Minerdton loval 5ose  sample IDNo.: F D - M- 10S
Project No.: Sample Location:  ~/D)-muif S
Sampled By: abs A
[ Domestic Well Data C.0.C. No.: .
J Monitoring Well Data Type of Sample:
[J Other Well Type: X] Low Concentration
I QA Sample Type: [ High Concentration
SAMPLING DATA:. . . :
Date: 7/ 1100 Color pH S.C. | Temp. | Turbidity
Time: 75¢ Visual | Standard| mS/em ic‘ NTU
Method: Ao ceor [ Ia[oT75] 154 [ = .09 | ~ 0
JPURGE DATA: A R i
Date: ’]i Y Volume pH S.C. | Temp.(C) | Turbidity DO Salinity Other
[vethor: Kol
IMonitor Reading (ppm): C 0
Well Casing Diameter & Material
G\ A
Type: L{ L ) \ ()
Total Well Depth (TD): ~ <) A -4
Static Water Level (WL): |1 -(0H
One Casing Volume(gatL): "4
Start Purge (hrs): I 2
EndPurge(hrs): /7S 7
{Total Purge Time (min): 9] 7
Total Vol. Purged (galL): /2 7ql
SAMPLE COLLECTION |NFB£EKT!0N: o
Analysis Preservative Container Requirements Collected
2C. H7 K =g’ rBpsiay |9
i
OBSERVATIONS / NOTES:
2230 The ponrp wes scf at 20 Feet Biog
t6: 60 -
6.20
b 3
1¥ 60
] 210 0
z 7 2 0 7} .
Circie it Eplicable: Signature(s):
MS/MSD | Duplicate [pNGT ?.D -G %ﬂ /




@Teira Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Calverion  Noyal Base WELLID.: __J U~ ThWi05
PROJECT NUMBER: ; DATE: o0
Time Water Level Flow pH Cond. Turb. | DO Temp. ORP Comments -

(Hrs.) | (Et. betow TOC) | (mming | (s.u) | (mSiem) | (NTU) | (mgi) | (Celsius) | (mV) .
20 |/ 0 o5 | 300 -0 1005 | 272 1397 11577 | -tel 1V Fuel Jdor (n G0
e A5 | K @ B | 023 0197 | W7 | 201 | (H72 ) -9 | 1a &hien- ha feadr

RENI TS SHD V(2D 1009 V[0 | [ 99} 1530 ) -7 | on PT) (O - Oppn
lpas | e S (000 |23 [0 lgle | 109 |l 11535 | -b%
WHO | /6 5 200 |2 1o/l | S0 |9 1/5.53 |-bbh
WHS | g oS 350 el O‘L%:) gq 1956 1157 | -0Y
lehD | e 05 ‘030 |20 oiln 1dp 702 1557 |75%
155 | to.ws 750 1lp-20 | pi73]° 8-]3063] 1598 |-59
700 [p-lo5 500 | (0-20 | 0173 a4 12841 (5 | -S7
1765 | 165 550 1 '20 | 0173 Jol g1 /537 ] 58
1 70 tio- 05 L0 W20 | r.15 9.4 19¢al 1520 | -uo
[ 715 e 0S5 500 | w0 | 07| [6-7 [ 741532 | -58
(720 tip 5 o0 | o oy | la7a t I5H3 | 759
1127 -0 S Hs0 | -0 g7l | 134 V79 11557 | -8By
(730 | [ 05 J00 | -0 T 0 dlele | 139 [H 931 15402 | =59
1755 | [0S 000 Tlow0 10l TTHE 199 1S 30 ]-9
M0 | Jleles ©50 (- 3 {6172 twl |49 1547 | "8
[TH5 | .05 o) eI o] A9 12381 /590]-59
750 | oo S w50 |lg2a 1O 5. Q20 175.08 | -t0
1155] (- 05 (250 A 1 pr75)l 5 1|21 156l | -0

1757 | Shhp Purging

(759 R{?;’n Sam2h acy

| SI‘GNATURE(S): /(/ [Q - paGE_oF



GROUNDWATER SAMPLE LOG SHEET

n Tetra Tech NUS, inc.

Page | of

— - ’:_ﬂ N
. _ FO-mwitdmi 6N
Project Site Name: Calverton -Sample ID No.:  +FD—éswtziinges (
Project No.: 3853 Sample Location: ED Uyt
Sampled By: TD
I Domestic Well Data C.0.C. No.:
[x} Monitoring Well Data Type of Sample:
0 Other Well Type: [x] Low Concentration
0 QA Sample Type: [l High Concentration
SAMPLING DATA:
Date: 2 /j,5/20 Color pH S.C. Temp. Turbidity DO TBD TBD
Time: 161" Visual | Standard| mS/em °C NTU mg/l oRFP
!Me'hodi Sacastatte Stiees Vo 0TS 65 o362 | /gL | 352 2. 3¢ |-148. 3
PURGE DATA:
Date; 7)1 5/00 Volume pH S.C. Temp. (C) | Turbidity DO TBD TBD
Method: L 2
Monitor Reading (ppm):  ,, 2
Well Casing Diameter & Material
Type: 4 Pic
Total Well Depth (TD): 2, £
Static Water Level (WL). ;. ¢ <
One Casing Volume(gal/L). ;, &
Start Pdrge (hrs): xS’z
End Purge (hrs): 1403
Total Purge Time (min): 23
Total Vol. Purged (gal/l). ., %
SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected
TCL VOA HCL 40 ml VOA Vial 2
DRO 4Cc Liter Amber Glass 2
GRO HCI 40 m| VOA Vial 2
TOC H2804 40 mi VOA Vial 2
CcoD H2504 500 ml Poly 1
Dissolved iron & Manganese HNO3 500 ml Poly 1
CO2, Ethane, Ethene, Methane 4C 40 ml VOA Vial 3
Sulfide Liter Poly 1
180D 4C Liter Poly 1
Chioride, Nitrate, Nitrite, Ortho, Sulfate 4C Liter Poly 1
OBSERVATIONS / NOTES:
26: 65 The p Feo de £ p/ Fret B Toc
G dS e pPomrp safalee wea placc s 2o re
A 20
0.653 g4/ pts Fool
1e 4366
{Circle if Applicable: Signature(s):
MS/MSD Duplicate 1D No.: :
— FO -6WFD -021400 ) J-\l'qj,;_zi),“n\

180! To Be Determined



Li-

Tetra Tech NUS, Inc.

)

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Calyert o WELL ID.: ED -6 R ([-QO
PROJECT NUMBER: IRSD DATE: 2/L2/08

Tim? Water Level Flow pﬁ Cond. | Turb. DO | Temp. ORP Comments
& (His.) ! | (Ft. below TOC) | (miiMini) | %(8.U.}% | (miSicm) |'#(NTUj&| (mg/L) | (Celsius) | »(mV):

9SO (B 58 Yoo S b YA s/le? 1:94 | 1£:-90 | ~ 2.5

'y 15165 150 Sty VYo t414 65,2 | 433 (676 -92.%

| /S oo 18,58 250 5,279 lo. 261 3. 08y | 46,20 |-1/2:8
u;_QS' /1€:5 72 Ls0 _ 5,872 O 202 | €242 1469 | /6.28 ~130, 7
510 (556 250 $: 97 lo,. 320 dd4.b a6 loe.33 |-790.6

(515" LE. 56 250 S, E% o392 | Y02 10,62 )it 326 =79 &

ls2¢ (856 R’ S/90 10392 | 349 0.42 V1 1p- 30 |-/82,0

/SLS /&8 6 o0 S. &8 lp,/ 39l | 35 ¢ .65 V14,27 1753,

/530 1E1 56 Lo0 Sig¢ |l 34¢ | 25V 0. 5G Vit ifo Visy o

/IS 325 (€156 225 $.26 lp. 24y | 399 0.50 | 4.0 |-175.4

15Yo L F 56 224 ) S5:86 pr2seo | 38,5 o.,98 16,02 |-/50.6
| /1S5 IS 3v-2 235 S ES 1p,369 | 32,80 10,00 | lp60 |-1723.2
isSso /18,56 225 5,86 lpizeco | 35,0 o35 | /592 17/45.3
1558 LG ¢ S6 229 $.88 lpizet V3.4 o, 22 |rs.92 1-124.3
(600 18/ 56 z2s |l s56e lozez | 35.2 loze | 15,92 |-1¢8:3

SIGNATURE(S): PAGE_Z.OF 2.




T | SAMPLE LOG SHEET
NATURAL ATTENUATION PARAMETERS

Tetra Tech NUS, Inc. Page 1of 2
Project Site Name: .~ o /v~ Fo o - SamplelDNo.: Fp .swe 1211-05
ProjectNo.: 2£¢ 2 ' Sample Location:  Fp-pr//(
Sampled BY. T g4 co Daouwsl/ 2 Duplicate: O

SAMPLING DATA:

Date: 7} 15 /0 0 Color pH S.C. | Temp. Turbidity . po Sal. ORP

Time: 1615 (Visual) (SU} |(mS/cm) o) (NTU) (Meter, mig/l)| (%) - mv

Method: 2./ £fosw Pump | vy | $25 losez | 15,92 | 35. 7 0. 3¢ - /65 3

SAMPLE COLLECTION/ANALYSIS INFORMATION:

Divalent lron

Eguipment: HACH I1R-18C Analysis Time: [1& 40
Concentration: q4,& mg/l
Notes:

Carbon Dioxide:

Equipment: Chemetrics Test Kit Analysis Time: /£ & 7
Range Used: Range Concentration ppm
10 to 100 ppm -0 Concentration: 7O ppm
D 100 to 1000 ppm
D 250 to 2500 ppm
Notes:

Dissolved Oxygen

Equipment; Chemetrics Test Kit N/A Analysis Time:
Range Used: Range Concentration ppm
- ) M ter
D Oto 1 ppm Concentration:. 0 .36 00 ppm
D 1t012 ppm

Notes:

Hydrogen Sulfide
Equipment: HACH HS-C Analysis Time: /¢ §5

Concentration: YR mg/L

Notes:




T

SAMPLE LOG SHEET

NATURAL ATTENUATION PARAMETERS

Tetra Tech NUS, inc.

Page 10f 2

Concentration:

mg/L

Notes:

Project Site Name. . / o /oc- fom SampieiDNo.. gEp-¢cwepril-26
Project No.: L2 Sample Location: =p- 20 //
Sampled By:  Trs<s, g pamic s Duplicate: jZ]

SAMPLING DATA:

Date: 7/ 19 /28¢ " Color pH s.C. Temp. Turbidity DO Sal. ORP
Time: 1615 (Visunal) (8¥) |(mS/cm) c) {NTU) (Meter, mg/1})| (%) mv
el (el = -~ -—

‘Method: RedoFlew Ponrp y:};;.?vn S, £5 2,56 2 757 ?31 25, 7 2,36 -265.2

SAMPLE COLLECTION/ANALYSIS INFORMATION:
Divalent Iron
Equipment: HACH IR-18C Analysis Time: /693
Concentration: o, 4 mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Analysis Time: 16 45
Range Used: Range Concentration ppm
E] 10 to 100 ppm ‘jo Concentration: 70 ppm
- 100 to 1000 ppm
] 250 to 2500 ppm
Notes:
Dissolved Oxygen
Equipment: Chemetrics Test Kit w/ Via Anélysis Time:
Range Used: Range Concentration ppm .
o¢c meter
D Oto 1 ppm Concentration: O .36 ppm
D 1 to 12 ppm
Notes:
Hydrogen Sulfide
Equipment: HACH HS-C Analysis Time: /654 _




T | rere recnns e GROUNDWATER SAMPLE LOG SHEET

Page_s of =

Project Site Name: Calverton : Sample IDNo.: _=p .pwp35-00
Project No.: 3853 Sample Location: o M2 C
Sampled By: T4
] Domestic Well Data C.0.C. No.:
[x] Monitoring Well Data v Type of Sample:
[} Other Well Type: [x] Low Concentration
‘[ QA Sample Type: [ High Concentration
SAMPLING DATA: . ‘
Date: Z1t9l 20 Color pH S.C. Temp. Turbidity DO TBD T8D
Time: 1120 Visual | Standard| mS/cm °c NTU mg/l orpP
Method: /) rfecw Pupsp | (/o - .68 1 p.09) 1 /6 58 o b0 7. (7 £é. !
|PURGE DATA: ‘ ‘ '
Date: P} 1G /0O Voiume pH S.C. Temp. (C) | Turbidity DO TBD 8D

[Method: 2 ////F lr:v P L.z

Monitor Reading (ppm): o, 2

Well Casing Diameter & Material

Type: 4 ¥  pPye

Total Well Depth (TD): 22, »0

Static Water Level (WL). /£,£32

One Casing Volume(galll). <, 4¢

Start Purge (hrs) LG 3G

End Purge (hrs): /1l 27

Total Purge Time (min): s/ 2

Total Vol. Purged (gal/L): 22

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

TCL VOA HCL 40 mi VOA Vial 2
DRO 4c Liter Amber Glass 2
GRO . HCI 40 m| VOA Vial 2
TOC H2S04 40 ml VOA Vial 2
coD H2504 500 mi Poly 1
Dissolved lron & Manganese HNO3 500 mi Poly 1
CO2, Ethane, Ethene, Methane 4C 40 ml VOA Vial 3
Sulfide Liter Poly 1
BOD 4c Liter Poly ' 1
Chioride, Nitrate, Nitrite, Ortho, Sulfate 4C : Liter Poly 1
OBSERVATIONS / NOTES:
2g.00 Fhe pemrp ,0tabe was sct ot 23.5 Feet Broc
- 4
e
G i7
X 01653 gut per $oet

5499

Circle if Applicable: E : J -Signature(s):

TED: 7o Be Delermmed. -

MS/MSD Duplicate 1D No.: . : ‘
— —— 5 . ! R .
MM — IQ 39] :..JAA&“ ,



T | vetra Tecn NS, inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Lalvertdn . WELL ID.: FD-¢wo3s -00
PROJECT NUMBER: 31553 DATE: Z2215/20

,_ lemf Wgter Fevel ) Flov.J pﬂ Cond. Tuﬂ) Do Temp. | ORP Comments

5 (Hrs)) | | (Fi. below T0C) | {miiMin.) | 3(8.U.)" | {m8icm) |HNTU)E | (mgii) |:(Celsus) | : (mV)«

2435 17284 goo 59 Voo28 | 128 Vacs | 74. 90 | s, 4

0G40 18 .84 Y30 bY c. 028 20614 1 9.53 | 44, PS5 1 S5 2

094§ Ig.8Y 3so 6,1/ 01081 Y22 g.9¢ | 12:726 |55 3

XX 1G5 83 See | 6,20 10,083 12,7 §.59 | 20044 1293

rr-rs 1553 Spo L. b8 0,088 1Y £.ys | 10,22 123.9

iolo /6823 Spo £:64 0. 989 16.4 2:93 (2.0 135:9

10(5 (8183 350 6467 0 .05F% 169 7:86 1g.06 1358

(020 (5853 300 5169 o091 /5.2 7.37 [ 8Y 145, 6

(o lE /883 250 4,68 0.090 /8.3 2:92 1 J6.03 Ysié6

LP30 1883 200 (220 0,099 | /5.3 249y | 16:19 Yéo

(035 /8.63 goo 6:23 0.09% | ;5. 2:97 | 1641 4.2

(0 YHQ (§183 g00 16,20 0:.0%50 lys.er 1 2:83 | 46:25 | 510

ipys Y\ 1 E/83 gpo | 4.20 |90099 ])5.4 2:68 | [0i62 ) 5407

[0SO (883 §00 4,66 |0:090 15,23 2:63 | 16:68 | 547

105§ I1E€.83 g00 469 0:090 |is, 7 2:5s | 16,6l $4.2

({o© (€83 F00 16,67 0.090 115, 6 2:59 | 16:5¢ |56.5

xS - /1§83 200 6:62 0,090 s, ¢t 2649 116,94 60,1 \usees the Ltagmotte
(Lo (B8 _goo 662 0:090 lo,t2 Z: 34 V1649 (009 YV pvibeedityg aeber Forl
[t 15 1G> _goo L. 66 0.090 lp,66 2:33 164858 622 Voarpre Aeevinte jt_t‘@;
[t20 (18:83 goo 6,68 0.090 10,65 2:.36 | /L.5F 64. Y VA otbes perardlers
1128 L5832 oo |p. 68 lowogt loeo 1207 lic.s8 Voot Vawee cersectes?

SIGNATURE(S): PAGE_Zz OF_2



'|'t SAMPLE LOG SHEET
NATURAL ATTENUATION PARAMETERS

Tetra Tech NUS, inc. Page 1of 2
Project Site Name: . . gdrvfe Sample IDNo.: < p-geposec-go
ProjectNo.:  =z¢ < 2 ' ' Sample Location:  +~p-,rewin3s
Sampled BY: s e e Dgomelle Duplicate: []

SAMPLING DATA:

Date: 2/7G6/8C Color pH s.C. Temp. Turbidity DO Sal. ORP

Time: 4 /30 {Visual) (st} |(mS/cm) °c) (NTU) {Meter, mg/I}{ (%) mv

Method: 2, of/ew Pump | Ctws | B:/68 | 089/ | /6.5 | o260 Z./ 7 — | és./

SAMPLE COLLECTION/ANALYSIS INFORMATION:

Divalent lron

Equipment: HACH IR-18C Analysis Time: 11§ .0
Concentration: O 1O mg/L
Notes:
Carbon Dioxide:
Equipment: Chemetrics Test Kit Analysis Time: 11 57
Range Used: Range Concentration ppm
x 10 to 100 ppm > |0 Concentration: _>_ 18 ppm
D 100 to 1000 ppm
] 250 to 2500 ppmi
Notes:

Dissolved Oxygen

Equipment; Chemetrics Test Kit Analysis Time:
n A
Range Used: Range Concentration ppm
D Oto 1 ppm ' Concentration: ppm
D 1to 12 ppm

Notes:

Hydrogen Sulfide
quuipmentt HACH HS-C Analysis Time: j2 © s

Concentration: 2.0 mg/L

Notes:




T

Li-

Tetra Tech NUS, inc.

SAMPLE LOG SHEET
NATURAL ATTENUATION PARAMETERS

Page 1of 2

Project Site Name: .

Cglverton

Project No.:

3£ S22

Sampled BY: ~ cc o Dawe 1/ 7

Sample ID No.: £p -gwo38 —~0¢

Sample Location:

S - RO S

Duplicate: ]

SAMPLING DATA:

Notes:

Date: 7//6 /¢ & Color pH S.C. Temp. Turbidity DO Sal. ORP

Time: )/ 28 {Visual) {sU) |tmS/cm) °c) (NTU) (Meter, mg/1)| (%) mv

WMethod: 2,4/ oev Prarp /G r e .09/} 14,88 0,60 2./2 — 58,7

SAMPLE COLLECTION/ANALYSIS INFORMATION:

Divalent lron

Equipment: HACH IR-18C Analysis Time: 11 & 4

Concentration: o .| mg/k

Notes:

Carbon Dioxide:

Equipment. Chemetrics Test Kit Analysis Time: I 200

Range Used: Range Concentration ppm

m 10 to 100 ppm > (D Concentration: 2 1o ppm
D 100 to 1000 ppm
D 250 to 2500 ppm

Notes:

Dissolved Oxygen

Equipment: Chemetrics Test Kit Analysis Time:

Range Used: Range Concentration ppm

D Oto 1 ppm Concentration: ppm
D 1to 12 ppm

Notes:

Hydrogen Sulfide

Equipment: HACH HS-C Analysis Time: | 2 1 &

Concentration: 2,0 mg/L




GROUNDWATER SAMPLE LOG SHEET

Tetra Tech NUS, Inc.

Page_i of -

Project Site Name: Calverton Sample IDNO.. Fp-GwoaS-ve
Project No.: 3853 Sample Location: ED cotiidir s S
Sampied By: Chvite etlemed
[I Domestic Weil Data C.0.C. No.: -
[X] Monitoring Well Data Type of Sample:

[x] Low Concentration
[I High Concentration

[ Other Well Type:
I QA Sample Type:

SAMPLING DATA:
Date: > /)% /00 Color pH s.C. Temp. Turbidity Do TBD TBD
Time: . Visual | Standard| mS/cm °c NTU meg/l ca P
Method: 2/ f/p . Pyarp \c/ci s £t o122 179/ 0.5/ &. 69 -0
PURGE DATA:
Date: 2/1G/0°8 Volume pH | s.c. | Temp.(C) | Turbidity DO TBD TBD
Method: 2270 7,
Monitor Reading (ppm). »: o
Well Casing Diameter & Material
Type, &7 pye
Total Well Depth (TD)Y. 24, oo
Static Water Level (WL). ;72,4 7
One Casing Volume(galil): s, 7 ¢

“IStart Purge (hrs): Y
End Purge (hrs): /7 28
Total Purge Time (min):  , 2 &
Total Voi. Purged (galiL): , ¢ ©
SAMPLE COLLECTION INFORMATION:

Anaiysis Preservative Container Requirements Collected
TCL VOA HCL 40 ml VOA Vial . 2
DRO 4C Liter Amber Glass 2
GRO HCI 40 mi VOA Vial 2
TOC H2S04 40 m! VOA Vial 2
coD H2804 500 mi Poly 1
Dissolved lron & Manganese HNO3 500 m! Poly 1
CO2, Ethane, Ethene, Methane 4C 40 ml VOA Vial 3
Sulfide Liter Poly 1
BOD 4C Liter Poly 1
Chiloride, Nitrate, Nitrite, Ortho, Suifate 4C Liter Poly 1
OBSERVATIONS / NOTES:;
S'i_f'ifi The poarp 1A ek was Scet &1 22 FooF Blee

v.03 )
N 0'55'3 44/,,,/ Foet
———————

5. LY gaf

Circle if Applicable: .
MS/MSD Dupilicate ID No.: -

Signature(s):

.

18D To Be Determined



'Itl Tetra Tech NUS, Inc.

LOW FLOW PURGE DATA SHEET

SIGNATURE(S):

~ o

PROJECT SITE NAME: Calverton WELLID.: __FD -rrewo 48

PROJECT NUMBER: IBE3 DATE: 7]12(00
Time Water Level | Flpw pﬂ 0 Temp. ORP Comments

£ (Hrs.)\ | (Ft. below TOC) | (mi/Min]) | 3(S.U.)3:| gil) |i(Celslus) |5 (mv):
o13isg 12:.94 ago 8 OLF 16:39 | 1?9

og4q 0O 17.44 1leso | grvto | p.0%99 ) (0.3% | ;2. 86| (716 | 162
o9ws | 17.9% s5s06 | 4.10 | 6,091 774 | 1228 12.20 120
loaso | 172:49 éso g0 o099 322 ]16.63]| 17:40 174

64955 | 172.94 ysgo 2 lo.099] 4,36 )| 16,3¢] 17.65] 45

rxi 17:44 Y50 beof | 0,022 | Y251 16:08]| 12:8) ]| 14

pOF 172:99% yso Y- 0. 09% | 4,23 |/5.22] ,2.€3 | &
luote 127:9% yso -) Q0942 . ¢? 1427 ]| (2. 87 |~ g

Lo 1S 12:99 yso | g,0? |o,t0t | d.02 13,28 ] 12,99 |- 2¢

(oze | 12.99 4ygo br0f lo. 100 ]| 3. 91 |12.¢¢%] 42,90 |- 3%
MS 17¢:99 Ys$o $:07 |Delt0 | 9,724 |42 43| 1221 |-47?

/030 17:99 e -3 07 1ot | 3,20 1S | 17,92 |-S5

(035 | 12,99 Yso |e.98 |0.1206 | 2.50 111,25 | 18013 |-59

/oo | 172:.99 Yso 6,02 |lo, 1121 2.972 | 1118 1#.-01 1-5%

wrrs 12: 4914 ysgo (07 1o, 119 1 2:3 100.82] t2.93 |~ 5%

{0 SO 17.44 Yy£ 0 609 lo.,120]| .37 |10,4%]| 17. 25 |~ 6o

1055 | 12.94 _Sopo 6,10 lo.122] 2:35 |10.03|17.97 |-42

(oo | 17,99 seco léito |lo.122.12.35 ) 997 12.91 |-£3

uosg 17¢94 g00 ., 220 4,83 1792 |—-¢1t

(140 172:91 $00 611 arl22 .19 172: 92| —~60

His 12:9% - X b, ll 0123 G, 20| ¢ 701 - 60

42 | 172,99 _Spo Lol 0, (2 49,7221 72.940 |- 60

Ly 12:.94 Soeo bell 01225 1,08 1967 |17:40 |—-60

130 12:99 Soo ol O:1285 0.8 19,661 (2191 |~ 60

11245 | 171,29 soo &1t |o,123 |p. 8! |G 6%F| 12:21 | -0
rzm._--,_s.a.a,z&t.-._aﬂr_f _a_mLy.__Haﬂa.r__EnM V4 ‘ v PWc telels

4o lamﬁzﬁ__ué.{_ﬂ'ézd__%’ Watars! ok vatlo .o ggzlg/rzfd»‘.f Tes Vo PRO 6188

PAGE_L OF L_




T

Tetra Tech NUS, Inc.

SAMPLE LOG SHEET
NATURAL ATTENUATION PARAMETERS

Page 10f 2

Project Site Name: £ c lve - To

Sample ID No.: egp-cuwouwg-00

Concentration:

05 mg/L.

Notes:

ProjectNo.: "  3£4°2 Sample Location:  aropoy
SampledBy: 4, 2P0 Duplicate: D
SAMPLING DATA:
Date: 2119/0 & Color pH s.C. Temp. Turbidity Do Sal. ORP
Time: 21 ef O (Visuaal) (SU) [(m8/cm) °c) (NTU) (Meter, mg/1}| (%) mV
Method: 7 e Flotw pPo ~r2p £ fr e &t/ g23 1\ 12971 L. & A - €0
SAMPLE COLLECTION/ANALYSIS INFORMATION:
Divalent Iron
Equipment: HACH [R-18C Analysis Time: 1200
Concentration: 2. 2. mg/L
Notes:
Carbon Dioxide:
ﬂEquipment: Chemetrics Test Kit Analysis Time: ]} 2 0 _{
Range Used: Range Concentration ppm
@ 10 to 100 ppm § 0 Concentration:. 3 (0 ppm
) D 100 to 1000 ppm
D 250 to 2500 ppm
Notes:
Dissolved Oxygen
Equipment: Chemetrics Test Kit N A Analysis Time:
Range Used: Range Concentration ppm
D Oto 1 ppm Concentration: ppm
D 1to 12 ppm
iNotes:
Hydrogen Sulfide
Equipment: HACH HS-C AnalysisTime: J2 /S




Tt ~ SAMPLE LOG SHEET
NATURAL ATTENUATION PARAMETERS

Tetra Tech NUS, inc.

Page 1of 2

Project Site Name: . cg/uver fp

ProjectNo.: 2gr <2

Sample IDNo.. ,=p-gwoysS-00

Sample Location: Fp- mwuwoy s

Sampled BY: 4ot %e o0 Duplicate: Z}
SAMPLING DATA:
pate: 7- /4-02 Color pH s.C. Temp. Turbidity | DO sal. ORP
Time: HH o {Visual) (SU) |{mS/cm) C°c) {NTU) (Meter, mg/1)| (%) mv
Method: 1 P

SAMPLE COLLECTION/ANALYSIS INFORMATION:

Divalent iron

Equipment: HACH IR-18C
Concentration; 2.4 mg/t
Notes:

Analysis Time: 1203

Carbon Dioxide:

Equipment: Chernetrics Test Kit

Analysis Time: [ 2 /O -

D 11012 ppm

Notes:

Range Used: Range Concentration ppm
10 to 100 ppm 220 Concentration: 3 O ppm
100 to 1000 ppm
D 250 to 2500 ppm
Notes:
Dissolved Oxygen
Equipment: Chemetrics Test Kit n /A Analysis Time:
Range Used: Range Concentration ppm
D Oto 1 ppm Concentration: ppm

Hydrogen Sulfide

ﬁEquipment HACHHS-C

Concentration: 0.5 ma/L

Notes:

Analysis Time: /]2 2o




Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Page |_of 20

Project Site Name: (’0 l\rer+on Sampie IDNo.: D -gwost-aco
Project No.: _ Sample Location: FD- M JES
Sampled By: 0
] Domestic Well Data C.0.C.No.:
[} Monitoring Well Data , Type of Sample: ,
] Other Well Type: ' ] Low Concentration
1 QA Sample Type: [l High Concentration
SAMPLING DATA: - B - , , TR e e i
Date: ik Color pH s.C. Temp. Turbidity o TBD TBD
Time: i 2 H0 Visual _| Standard| mS/em °c NTU men_ 1(RP my

Method: Lditiow 1 'bar 19k loespl I5 ¢S] 01 | & 50 [ g0 | T9IA
PURGE DATA: : R T e s, L e sty R T L U T e L T T M Y e
Date: 11/5/0C Volume pH S.C. Temp. (C) | Turbidity DO T8D TBD

Method: 2 r/rF/ow FPo ap
Monitor Reading (ppm): &, &

Well Casing Diameter & Material
Type: ) P

Total Well Depth (TD): 22, 5
Static Water Level WL): } 5,0¢
One Casing Volume(gal/L): “—1 1 8‘?
Start Purge (hrs): ’ 5“?0 A
End Purge (hrs): 1537

Total Purge Time (min): | | ]

Total Vol. Purged (gal/L).’ oX .
SAMPLE COLLECTION.INFORMATION: B R
Analysis Preservative Container Requirements Collected
RO o j L _Amre{ DetlesS !
(~EO HCL HOmY Qloay DOIHYS =
101 VoC S HC| 0 mi Oloar BobHoeS]l o2

JOBSERVATIONS FNOTES: | 0 iis, 10 i

R T e P N 50mp&d£w;g75# =

15,01
7. 44
~ /536(/ £ar4c 40l OF 3 well Screon
Yoluivue s,
Circle:if:Applicablesii .o o i e e ] Signature(s):

-MSIMSD Duplicate iD No.: o { LQ

D: To Be Determined




Li-

PROJECT SITE NAME:

"t

Tetra Tech NUS, Inc.

5

LOW FLOW PURGE DATA SHEET

Lalver fFon

WELLID: _ XD 20,008 8

PROJECT NUMBER: i85 3 DATE: 208100
Time Water Level Flow‘ pH Cord. Turb. Do Temp. ORP Comments
4 (Hrs.) { | (Ft. below TOC) | (miiMin)) | 4(S.U.)% | (mSiem) [/{(NTU)& | (mgik) |:(Celslus) | = (mV):
1340 /8,01 _Boo H: 24 o.0Y6 200 1l gis?2 | 18,28 192y
1345 25 :. 06 20 Y:64 Q1 0Y4g 2yt | 2. 725 | /e, 52 g7
/350 (5 .22 Foo 5.0 0, 08% ) y.s | g0z | y7.3¢ lior 3
(415 (5 0( 3c0 Y82 | 0. pdF gy | 2w | 46,82 l1e5. 4
1420 /18,01 oo .55 o L5 Lol .03 V15,22 506
I’Exs l&r e/ oo Sioe 2.050 2.9 S50 |\ sy 22 |57/
/4 30 /8,01 300 5,33 0,051 1:2 .o V12,72 | 74.¢
/g 35 YR n-Ai 2veo Y. 79 4:05¢ 2.1 <. 92 | 12:26 25,/
YUK A /[ S0/ 200 Ye b8 0,080 1.2 469 1 4:5¢ £0. 2
A7 L[S0t 220 Y45 g085¢) g, Js.s7 ) ysv82 (K<, 7
(¢4 50 1 S0 7?50 Y6y 0. 049 | 0.2 Syg | 172,47 F£.¢
{455 l£s01 750 YibS 0,08 0,3 Sow | je.00 92.0
/seo | g0t 2580 Yebls o080 | o2, ls 20 | s6.27 |45/6
(508 | 1804 6so | wuwg loosol o2 |53y lig,2v 954
L5709 ($.01 &£00 g6 | C105¢ | 4.2 4. 5% sy« | LoF L
(s1S | 1801 SLO Yebb 0:080 | pe2. 15.8% V1408 |l04:5
/l§1l0 18,01 Spo Yrtb | o085¢ ] o1 S$yr 2 112,63 J0?.1
(828 | 1S5S0 goo Y. 62 0,050 | p. v 15,233 | /1452 140, )
/830 | 15,0/ goo Y, 6y | o050 | pis lssas V18,20 litend
(535 | 18,01 S oo v, 68 lo.osol ot <, s | 105 |10

SIGNATURE(S):

PAGE_+ OF




Tetra Tech NUS, inc. GROUNDWATER SAMPLE LOG SHEET

Page_ | of 2
Project Site Name: calverton Sample ID No.: =D - 6WOF- 2O
Project No.: Sample Location: D -~ Pl O
Sampled By: T0D /7177
I Domestic Well Data C.0.C. No.: !
B} Monitoring Well Data Type of Sample:
[} Other Well Type: ] Low Concentration
[ QA Sample Type: [l High Concentration
|saMPLING DATAY , Sl o R i gl s
Date: 71)i %100 Color pH s.c. Turbidity Do - -TBD TBD
Time: JFLICS Visual _ | Standard| m$/ NTU men | ORY i
Method: RodiFiog, 1000 [HHS A0 [ Hp |4 KR M/ /0
PURGE.DATA: =i : ST e . G e el R e R g
Date: JI/ ,g:/po Volume pH S.C. Temp. (C) | Turbidity DO TBD TBD

Method: g,/ £loes Peonrs>
Monitor Reading (ppm). o, &

Well Casing Diameter & Material
Type: 4 * PVc

Total Well Depth (TD): 7 2.45
Static Water Level (WL): /4.5 T
One Casing Volume(gal/L): 5", > 2
Start Purge (hrs). j g 2 O
End Purge (hrs): ) IHA
Total Purge Time (min): | 2/
Total Voi, Purged.(galiL): | 721
SAMPLE@COI;LECT{ON'.INFO@VIATION:fv-‘- gt i L : ; A R S
Analysis Preservative : Container Requirements Collected

T lda WL M i WO e/ YO
rro : Hcol Gort V2K
| DR2o Joc Jerder Moard o

JOBSERVATIONS :NOTES::

;}3"552 Pomrp was sct =t /9 fcet B7o<«
N

§ /3
. 653
2439
yoégSs
¢ 7 8
Circle:iPApplicables: x4 Signature(s):

MS/MSD Duplicate 1D No.: .

18U 1o Be Determined




J

. E'Tetra Tech NUS, Inc.

N

LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: WELLID.: _ Fp- Mwog-o0
PROJECT NUMBER: DATE: 7/ 18100
Time Water Level Flow pH Cond. Turb. Temp. ORP Comments
i(Hrs) 1 | (Fi. below TOC) | (mliMini) | (S.U.): | (mSicmi) | HNTU)E | (maik) |s(Celsius) | 3 (mi)ti
1030 4. 52 250 Y62 | 0,063 25,3 | ¢.65 | 14.64 | 260
1035 15y 350 463 o061t 24,2 16,59 | 14979 1 263
P YO 1454 350 q4ibl lp.06l 12. 5 146.35 /501 265
e ds 1415¢ 33O 46! 10,061 sz le.og ] /15,97 lae?
050 J4e s 350 46l 0:06T | 4,0 |5.98 | 1.0y (268
ss 14:. 54 Joo ~+169 | o062V ig 3 s, 62 ) 45,94 |AE67
1100 454 So0 Hisa 0062 | 4.0 |5:96 | /5.3 |2¢e
1108 14.54 _poo 4.59 p,06] 202215529 | /s .22 lago
1110 14 sy SSs o 9.5 loost | 2, ¢015.23 115,59 1252
s 4.6 4 Soo0 4,58 o 06! | 2,00 |5.t7 /559 255"
1110 14.5d S900 y.s7 lo.0é1 1094 lsu/0 1. 54 |l2sz
‘ Has 4. 54 Moo | e o061 LW.&9 |5./0 #5735 1257
A0 e, 5 ¢ “lp o Y, 57 V0060 2. %20 15:0 /608 25¢
i35 [Y15Y Hop w,sg lo.psl 12:.26 |yg3 174,33 |24z
14O Ly . SY 400 Yyesg 01061 2.03 |g90 V/is. 94 1245
445 | 14954 qe0 iS58 10060 | 2.09 |4.93 |16.498 2449
1130 14:39 400 i85 2 0:06p V2207 14,99 1/[6:5 2 1294
5o T 3 H50 |4 5@ locko | 17314 951 /.57 | 244
200 | 4-541 H50 55 100000 | T30 T H9R[10Hs | o4y
1205 -4 sV TOH | 8000 [ Lol | 480 | [ip-5H | oMM
1310 H.54 LEN 53 1 0-00] 1.80 | H. 8| e 55 | QHY
1315 [§ . 5H 500 193 | 0-0lo0 R R CYTRY) NH
1230 | 1451 50Q Nl 1 polD ] 115 1 Y4 e 501 gy
PELS 88 450 HAN9 | 0060 MO | HETL Ne30 | M3
| fgﬁ (H.eH 450 LT 00000 A3 LR ] tleld | QK2
azs | A 50 | HHA5[n.059 Tl H-83 1593 | 2Nl
a40 | Siop Yulaun _
RUEY .‘gafr\‘\(\ S0 MOR0

SIGNATURE(S): &\Q

PAGE & OF O-



CHAIN OF CUSTODY RECORD

PROJECT NO.: SITE NAME:
R 4 lovr v d com
SAMPLERS (SIGNATURE): , NO.
S / OF
_-,;.-,,a,,/,./#"—— e IS Y SRS S B CON-
; — RO TAINERS
STATION [ DATE | TiMe STATION LOCATION
AN R 16 - o21900 e
7{tifoq 0623 A VFEGB-07i400 - fol 2 2
ifirfer] 07w X Ve -gugo0 - OL 2 2
W) 1120 X FO - twd3 8 - gd 2 1! N bt
[ l»"//*/f'l) PRI T A
Pia/a3 WAKTE X LR ¢ LUG"{'.C = é’l G ! z J . ! v o o dfzes ol
3 TR X V- rave il i e ! !
Az.L% WANGY X V- ¢l ¢D -¢717a¢ . - R
/14 WA X Vi p-cupnrd o |
N 35 X Vi cwogul- &0 J
Tisky] 1105 X VED - f o7 L 00 |
otew) 1730 X Vpp-azri00 z
Zetjod 0775 X lrp - po2c00- ELt 2 2
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE):
. ol e o
‘ o S o 44,;1;///:; ;'/zo/acl/ma l ]
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE):
RELINQU!  BY (SIGNATURE): DATE / TIME: | RECEIVED FORLABORATORY BY _ DATE/TIME: | REMARKS: -, e A
: (SIGNATURE): L , -
l _——-—-l—-—J (/// ' e (/\_«,5"—




]
H
;

3
ks

] Quanterra, Inc. - Pittsburgh PA Lab DY
Chain of 450 Willam Pitt Way wuanterra
Custody Record Plitsburgh PA 15238 .
QUA-4124
Client Project Manager Date Chain Of Custody Number
rect 5791
Tetra Tech AUS Duve Bragyedlc 7/ 2 o0 { .
Address Telephone Number (Area Code)/Fax Number Lab Number
Fester pPlezZEo Yy/2 G)) 375 Page of
City State | Zip Code Site Contact Analysls
P,ffséurﬁh PA Vizet Stereberg NEY
Project Name Carrier/Waybill Number 1=/ o/, | € xpress }"g i
Lo ]uesbon Fl0 517875250 RS
Contract/Purchase Order/Quote No. QX d
SIS
4 \\4 t 3
Containers TRy
- Sample 1.D. No. and Description Date Time | Sampie Type V;Zt;’e Type No. Preservative | Condition on Receipt ’: .3 s .
EQ- w78 -20 2002100 | Jyo] 61w 1L Pty | ! Yo )
ER- 4tlg§-00 217000 | 16387 &t )L 2t ) A ule 1
Special instructions
Possible Hazard Identification Sample Disposal
@ Non-Hazard D Flammable D Skin Irritant D Poison B D Unknown D Return To Client Disposal By Lab D Archive For Months
Tumn Around Time Require ac Level R Project Specific (Specify)
Normal {(J Rush e Oe Um
1. Relinquished By Date Time 1. Recsived By Date Time
M P wrs 7/I2/00 | 2000
- 2. Relinquished By ¥ Date Time 2. Received By Date Time
3. Relinquished By - . Dale Time 3. Received By Date Time



Chain of

Quanterra, Inc. - Pittsburgh PA Lab

Q uanterra

: 450 William Pitt Way
Custody Record Plttsburgh PA 15238
QUA4124
Client Project Manager Date Chain Of Custody Number
- Tetra [eekh S Rave Bragaelt 7/17(0O 910
Address Telephone Number (Area Code)/Fax Number Lab Number v .
b1 Foster PlazZ & 42 921 §R75 j Page of
City State | Zip Code Site Contact i § § Analysis
. . < n
2 thP:[antf)r‘}A Pt Viace Sbrettorva MR ui? N ¥R
Project Nane Canier/Waybill Number 3 § N R Qe e
. R rNE R
CHlver ton Flo5I7§25 240 R H NN
Contract/Purchase Order/Quote No. R ,\i{‘i Y15 |6 { s NP
Y r ‘ L
NARE SE B N N N R
‘ - (R B I S A Dk B b R
- L, _ Total Containers . . e s pi bt & R RS
,Saw 1.D. No. and Description Date Time | Sample Type Volume Type No. Preservative | Condition on Receipt a : t» g E ;, § A EEERE
rg- g2:?00 2/17/00 ) 0700 Q A §0 017 | Yoar/hehl 2| 11y 2
ED- (o188 -do 2//9/00 | 1640 | Law 0L fitt3laliirlaiala
FO- ¢wiod - oo 741200 {42 8] 4 e 1L HVEEIRARENERANA
R
T
Special Instructions
Possible Hazard Identification ) Sample Disposal
IZ Non-Hazard D Flammabie D Skin Irritant D Poison B D Unknown D Retum To Client E Disposal By Lab D Archive For Months
Tum Around Time Required Qc Level Project Specific (Specify)
{8 Normal (1 Aush O Oe Hm
1. Relinquished By Date Time 1. Received By Date Time
ﬁ@c& TGy 24020 IE0O |
2. Relinquished By ' Date Time 2. Received By Date Time
3. Relinquished By Date Time 3. Received By Date Time T
Cnmmants
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K

i Quanterra, inc. - Pittsburgh PA Lab 1))
Chain of 450 Wiiiam Pitt Way vuanterra
Custody Record . Pittsburgh PA 15238 :
QUA-4124 '
Clignit Project Manager - Date Chain Ot Custody Number
Tetvae Teels ACS Dive Broavyatk 7/)¢/00 ‘ 912
Address Telephone Number (Area Code)/Fax Number Lab Number :
Festir Plézza It R2( §375 Page | of _}
City State {Zip Code Site Contact Analysis "
Pitts buvrvst H| 1523F , I3
Project Name _ Carrier/Waybill Number RN j
- - 1
Cerfecrbon Vidial Express  gROK)TEIS 2£ 1 NEEY
Contract/Purchase Order/Quote No. Nk 4
(<3
Total Containers 1) ‘: Y
- " [¢] ) " RN B
Sample I.D: No. and Description Date Time | Sample Type Volume Type No. Preservative | Condition on Receipt :\. 13
FD~GWo?2 L -0 ¢ 72/ 18l00 | 11¢5 ) 6 W/ [ Liter 20/ |} el {
4 S
1 L7
[}
Special Instructions
Possible Hazard Identification - Sample Disposal
B Non-Hazard [ Flammabre’ (] skin irritant [ poison 8 D Unknown {1 Retum To Crlent D Disposal By Lab (1 Archive For Months
Tum Around Time Required : ac Leve! Project Specific {Specify) '
. . . i .
{24 Normat U Aush Cle O Um :
1. Relinquished By Date Time 1. Received By Date Time N
W : 7//6/00 | [FOS .
2. Relinquished By Date Time 2. Received By Date Time
3. Relinquished By - Date Time 3. Received By ‘ Date Time




"CHAIN OF CUSTODY RECORD
PROJECT NO.: SITE NAME:
c e & Crrtwverte
SAMPLERS (SIGNATURE): P NO.
. N . PR .:"‘/;/ S ;o ‘) ) I, . . ) cg:
M = d o Aoy TAINERS
5"‘30" DATE | iME | cOMP | GRAB STATION LOCATION
“ = a P T R4 -
] AN X FO-Grio/l - o 1 S 1A 2|
Zrai iAo X FAD o s D - 42 ) 2 a2 e
Jrvii N izus A i ppings e oo Z P
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE):
T :-ﬁ"’ﬁ {ff(vc et 7/1@/)¢.l/5219 ‘ |
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE):
RELINQUIS Y (SIGNATURE): DATE / TIME: (umx%g:gnuwnmuv BY CDATE/TIME: [REMARKS: <" % 5 v &0ru? frcbier o ¢ reo
J ) T U Vbt s Sregr7 S8 3




CHAIN OF CUSTODY RECORD
IR T
PROJECTNO.: "< 7 SITE NAME:
. A
cre Sofwer Fo
SAMPLERS (SIGNATURE): NO(:
e e PR CON- REMARKS
o , TAINERS
5‘:30" DATE | Time | comp | GRaB STATION LOCATION
L7 3Y WTE X FD- 6wo3f -0 ) |
Werkea ] 1190 PO (gl ~ QO | |
Vit 1615 ol FO- o2t RA A ! /
P12 t<ee 4 FD-CwWFD - pri900) | |

RELINQUISHED BY {SIGNATURE): DATE / TIME: | RECEIVED lY(SIGIIATURE): RELiNQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY{SIGNATURE)
i Eei e i | ymtd s |
RELINQUISHED BY {SIGNATURE): DATE / TIME: | RECEIVED BY (S!GNAWRE): RELINQUISHED BY {SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE):
RELINQUISHED BY {SIGNATURE): DATE / TWMAE: ('silgc'x%g;g)' LABORATORY BY DATE / TIME: | REMARKS:
) | Dot/ Aearbrr 2053721772




,

hai, Quanterra, Inc. - Pittsburgh PA Lab - ) Y ;
Custody Record Pittsburgh PA 15238 .
{
_QUAMI4
plleql Project Managar Date Chain Of Custody Number ]
Tc‘.fral‘cicl’l A= Pice 5/'//(/(/6& 7//?/40 802
~ Address Telophone Number (Area Cbde)/Fax Number Lab Number
City State | Zip Code Site Contact Analysis
J/[”f tis buersh Pt NN T~
. Projact Name ) 7 Carriar/Waybill Nurmber R
Colorrton v deral Express N b Ve gloErD575 272 SR 1
Contract/Purchase Order/Quote No. i " ; A \)\ ’
. \\V v :
VI
o , Total Containers , . AR
Sample 1.D. No. and Description Date Time | Sample Type Volume Type No. Preservativa | Condition on Receipt 35 3 . -
ED -¢wo3S-00 7/r3/00 |nzel| G/ [e1ftr | Pety | ! A !
FD- L wWoHE-00 ZL 1700 1140 4w Jeater Pladee } e ! B
ED - MWERMICHN ZHOC L IL1S ) G Lepfber | ppode | ) Yée !
FO- GWFED-07(90¢ 2/19(00 100 | € 1) fleter | pely | ) VAL I
7
e
Special Instructions
Possible Hazafd Identification Sample Disposal A |
E Non-Hazard D Flammable D Skin Irritant D Poison B D Unknown D Retum To Client D Disposal By Lab D Archive For Months
TYum Around Time Required ) Qc Level Project Specific (Specify)
7] Normat Cd Ausn Or Oe Om .
1. Relinquished By Date Time 1. Received By Date Time
e P Fotts o VI 7’ 030 .
2 Relinquished By Date Time 2. Received By Date Time
3. Relinquished Date Time 3. Received By Date Time
. - P I




CHAIN OF CUSTODY RECORD
PROJECT NO.: SITE NAME: o
13553- 0300 NwIRP Calyer foq g
SAMPLERS (SIGNATURE): ' NO. »
. o OF A
o ity | S [ REMARKS
STATION | DATE | TIME | COMP | GRAB STATION LOCATION ¥
,h}éo {025 X §A'm“//3-20 -of 21 2
f ?chm'; X | SA-Tw-//13-~35-0l Al 21
7 —
ALY X | SA-Tw-nu3-60- 04 2|2
%’Agmr X | sA-Tw-13-75-0f 2| =
y .
Joo |1435] X1 SA - 7w-13- 95- 0 212
7 |
o | X_|(7r.p Bleak) TB- 0711 00 2
7////(0 ‘503‘ X EC""“NWOZ. ~000 7 _é:_ ya
7ijee] 1758 X | Fo-cwi0s o0 L K2
| 77edeq 1941 ED - (w34D -Q0 21 2 g 5
7
g
T%gzre}u& &‘an K _ ] |
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TiviE: | RECEIVED BY{SIGNATURE):
el Pty | pine] T ,
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED BY(SIGNATURE):
| |
RELINQUISHED BY (SIGNATURE): DATE / TIME: | RECEIVED FOR LABORATORY 8Y DATE / TIME: | REMARKS:
. {SIGNATURE): :




ATTACHMENT H
SLUG TEST DATA



Drawdown (feet)

10.00

1.00

0.10 -

0.01

Fdmw04s1

*

L 4

0

0.05
{oz 0015 i

M ).S See

ty 7 06 mia

0.1

S See

0.2 0.25 0.3

Elapsed Time (minutes)

0.35

0.4

0.45

0.5



Drawdown (feet)

Fdmw04s2

10.00
N

1.00 A

0.10 1

0.01

0 0.05 0.2 0.25 0.3 0.35 04 0.45 0.5

- Elapsed Time (minutes)
" RN




Drawdown (feet)

10.00

FdmwO05s

1.00 -
y
0.10 ]
0.01 -
\_\
0.00 AN ﬁ; ,
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

1;: 0.02§ A

= l'g Cec

7;: Ovoq mia

= 81 see

Elapsed Time (minutes)

0.45

0.5



Drawdown (feet)

10.00

0.10 A

0.01 4

FdmwO05s2

T 1

0.00

0.05 0.1 0.15
Toz 6.03 min T 0,05 ain

= /'? See s 54 Sec

0.2 0.25 0.3
Elapsed Time (minutes)

0.35

0.4 0.45 0.5



Drawdown (feet)

FdmwO06s1
10.00
1.00\'
0.10 4 -
0.01 ; - | .
0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

ro'-’ 0101 Mia

L4 /08 fee

T= 6-/3 Mia
37,8 See

Elapsed Time (minutes)



Drawdown (feet)

10.00

1.00 -

0.10 -

0.01

Fdmw06s2

»
Udl u . b %g

\ \10,0

»1 2 005 o
? \ . - + +——et
< —

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 05
T.= 001 mi Tow 02 m: Elapsed Time (minutes) '

< 006 Sec - 7.1_ See



Drawdown (feet)

FdmwO7iif

10.00
1.00
0.10 |-
: v - oYl f
0.01 -
)
*—r—0o—¢
0.00 \\ i |
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 , 0.4 0.45
T2 0.09 m: T = 002 m Elapsed Time (minutes)
] ’ I o - . 4
= Z"/S‘c; = /8 se

0.5



Drawdown (feet)

FdmwO7itr

10.00 |
1.00
0.10 -
*————¢—¢—— * * *> ol
0.01 -
0.00 \ ; ; ;
0 0.05 0.1 0.15 ° 0.2 0.25 0.3 0.35 0.4 0.45 0.5
Elapsed Time (minutes)
70 = 009 mia 7;: 0,02 min
= 2.4 Sec =7 Sec.,



Drawdown (feet)

10.00

1.00 1

0.10 1

~0.01 -

Fdmw(07i2f

0.00

0.05

0.1

0.15

0.2 0.25 0.3
Elapsed Time (minutes)

0.35

0.4

0.45

0.5



Drawdown (feet)

FdmwO07i2r

10.00
1.00 1
0.10 1
o ————__

0.01 -

4
0.00 ;

0 0.05 0.1 0;2 0.25 0.3 0.35 0.4 0.45

Elapsed Time (minutes ’
To = 0:03 A 7;»7- 01’2 LEEY p ’ ( )

= ’,8 See - 712— See.




Drawdown (feet)

10.00

1.00

0.10 A

0.01

0.05
7; = 0\0Y mia

2.4 see

0.1 0.15
7; = 0, ll mia
= (,‘ See

t

Fdmw08s1

T

0.2 0.25 0.3

Elapsed Time (minuies)

0.35

0.4

0.45

0.5



10.00

~1.00 +

Drawdown (feet)

- 0.10 1

Fdmw08s2

\

0.01 -

0.05
7{;: 0,04 mia.
= Zrh' S‘cc

oj1

W: 0.10 m'in

= {0 Sec

0.15 \ 0.2 0.25 0.3
Elapsed Time (minutes)

0.35

0.4

0.45

0.5



10.00

1.00 -

Drawdown (feet)

0.10 -

0.01

Fdmw(09si

f i

0.05
7, = 0.025 w1,

= AS fee

7’(= 0,10 ria

= 0 Sec.

0.15

0.2 0.95 0.3 0.35 0.4 0.45 0.5
Elapsed Time (minutes)



Drawdown (feet)

Fdmw09s2

10.00

N f
1.00 - |
0.10 :

¢ *—e N o
0.01 B

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 05

7oz 0026 ain T < 006 mix Elapsed Time (minutes)
= /5 see = 6 see



Drawdown (feet)

10.00

1.00 Y

Fdmw10s1

0.10 -
\}\
AN
i AN
AN
0.00 : : — .
0 0.05 0.1 0.15 0.2 N 0.25 0.3 0.35

7 = 0'()3 mia

= 18 .S"u_‘

7; = 0425 amin

= 75 sec

Elapsed Time (minutes)

0.4

0.45

0.5



Drawdown (feet)

10.00

1.00 4

0.10 -

0.01

0.00

Fdmw10s2

.

- 0.05

7: = 0,025 min

= 1S see

01 0.15
Tf': 0,/2 min
= 72 see

0.2 0.25 0.3
Elapsed Time (minutes)

0.35

0.4

0.45

0.5



SLUG TEST: !FD-MW-04S1

!

J SUN

Scn Int L= 7.46 Tyo= 1.5 |sec
WT to Well Bt H=! 7.46 Yo= 1 |feet
Ag Depth D= 55 | |
Rad Borehole Rw=| 0.417 Tyt= 5.4 |sec
Case Rcases! 0.167 Yt= 0.1 [feet !
Cal Eff Rc' Rc=|  0.268 E '
One used in K calc Res= 0.268 :
L\Rw=' 17.89 |
A= 2.1 |
B=! 0.3 |
C=' 1.6 |
IF D>H | IF D=H ‘
LN(Re/Rw)=]1.7295198 LN(Re/Rw)= |2.1239449 |
© Re=|2.3510235 Re=13.4878162
=| 4.92E-03 ft/sec K=! 6.04E-03 ft/sec
{ 1.50E-01 jcm/sec 1.84E-01 [cm/sec




SLUG TEST: |FD-MW-0452]

Scn Int L=j

7.46 | 1.5 isec
WT to Well Bt H= 7.46 | Yo=| 1 Ifeet
Ag Depth D= 55 | | |
Rad Borehole Rw=| 0.417 | Tyt= 5.4 [sec
Case Rcases 0.167 | Yt=| 0.1 |feet
cal Eff Rc' Re= 0.268 | e
One used in K calc Rc=| 0.268 E
L\Rw=| 17.89 |
A=l 2.1 j
B= 0.3 |
c=| 1.6 !
E )
IF D>H! IF D=H|
LN (Re/Rw) =|1.7295198 LN (Re/Rw) = [2.1239449
Re=!2.3510235 i Re=!3.4878162
K=! 4.92E-03 |[ft/sec | K=| 6.04E-03 |ft/sec
i 1.50E-01 icm/sec ‘ 1.84E-01 |cm/sec




SLUG TEST: |FD-MW-05S1 ‘

Scn Int L=! 8.42 Tyo= 1.5 isec
WT to Well Bt H= 8.42 | Yo= 0.2 |feet
Ag Depth D=| 55 | _
Rad Borehole Rw=! 0.417 | Tyt= 5.4 |sec |
Case Rcase=| 0.167 | Yt= 0.008 |feet i
cal Eff Rc' Rcs| 0.268 | i E
One used in K calc Rc=f 0.268 f | !
L\Rw=/ 20.19 i ' ;
A= 2.2 ) i
B=' 0.3 !
C=. 1.7 . %
i !
 IF D>H! | ’ IF D=H|
LN (Re/Rw) =i1.8347177 | ILN(Re/Rw)= | 2.221161
Re=|2.6118235 | - i Re={3.8439171
| i ';
K=: 6.46E-03 [ft/sec . K=! 7.82E-03 |ft/sec
i 1.97E-01 icm/sec 2.38E-01 {cm/sec

i b
t !




SLUG TEST: |FD-MW-0582;:

!

* » ]
Scn Int L= 8.42 | Tyo= 1.8 |sec
WT to Well Bt H= 8.42 | Yo= 0.2 [feet i
Ag Depth D= 55 | i ;
Rad Borehole Rw= 0.417 Tyt=| 5.4 |sec |
Case Rcase= 0.167 Yt= 0.009 [feet
cal Eff Rc' Rec= 0.268
One used in K calc Rc=| 0.268
L\Rw=' 20.19 ‘
A= 2.2 |
B= 0.3 | }
=] 1.7 | l ‘
E |
IF D»>H i ! IF D=H
LN(Re/Rw)=]1.8347177 | LN (Re/Rw)= | 2.221161
Re=12.6118235 Re=13.8439171
;
K=| 6.74E-03 !ft/sec K= 8.16E-03 I[ft/sec
! 2.05E-01 |cm/sec ! 2.49E-01 igm/sec




iy

SLUG TEST: |FD-MW-06S51

t

Scn Int L=! 8.53

Tyo=: 1.8 |sec

WT to Well Bt H=! 8.53 Yo= 0.4 [feet ;
Ag Depth D= 55 © | f |
Rad Borehole Rw=| 0.417 | Tyt=! 7.8 isec :
Case Rcases| 0.167 | Yt=| 0.04 |feet |
cal Eff Rc' Rc=| 0.268 | ° L |
One used in K calc Re=! 0.268 1 :
L\Rw=' 20.46 | %
A= 2.2 | ! ?

B= 0.3 | ;

C= 1.7 | !
IF D>H; ‘ IF D=H| %

LN (Re/Rw)=i1.84799%94

LN (Re/Rw)= (2.2343609

Re=1 3.894983

Re=2.6467445

L

i
i
i

K=} 2.99E-03

lft/sec i

K=! 3.61E-03

ift/sec

9.10E-02

1.10E-01

lem/sec |

icm/sec




SLUG TEST: |FD-MW-0652] |

,
| i | |
Sen Int L=! 8.53 | Tyo= 0.6 |sec
WT to Well Bt H=l 8.53 | Yo= 0.6 |feet
Ag Depth D=| 55 | _
Rad Borehole Rw=| = 0.417 | Tyt= 7.2 [sec §
Case Rcase:! 0.167 Yt= 0.05 |[feet |
Cal Eff Rc' Rc=) 0.268
One used in K calc Re=! 0.268 | |
L\Rw=| 20.46 | | ‘
A= 2.2 '
B=| 0.3
C=| 1.7 ;
;’ ; |
IF D>H| | | IF D=H ;
LN (Re/Rw)=/1.8479994 |LN (Re/Rw) = 12.2343609 |
Re=12.6467445 | Re=| 3.894993 §
| 1 i
K=| 2.93E-03 |ft/sec | - K=| 3.54E-03 |ft/sec
| 8.93E-02 icm/sec | 1.08E-01 (cm/sec
| ! ‘ &




i

SLUG TEST::FD-MW-07IF1 ‘ ; g
‘ ! i |
|

P

Scn Int L= 10 Tyo=' 2.4 isec i
WT to Well Bt H= 28.68 | Yo= 0.4 Ifeet t
Ag Depth D=: 55 ! ‘ |
Rad Borehole Rw=;  0.417 Tyt=! 7.8 isec 1
Case Rcases= 0.167 | Yt=| 0.01 |feet |
Cal Eff Rc' Rc= 0.268 ’ f ]
One used in K calc Rc= 0.268 i ; |
L\Rw= 23.98 | 1 ‘ i
A= 2.25 | | 2
B= 0.35 | I ‘
C=! 1.8 |
| :
IF D>H' T : IF D=H|
LN(Re/Rw)=12.4136218 | LN (Re/Rw) = |2.9845947
Re=/4.6597079 % Re=18.2476283
K=. 5.92E-03 [ft/sec K=! 7.32E-03 |ft/sec

1.80E-01 icm/sec _ ! 2.23E-01 cm/sec




e

SLUG TEST: !FD-MW-07IR1

| 1 ! |
Scn Int L=! 10 Tyo= 2.4 isec
WT to Well Bt H=! 28.68 | Yo=| 0.6 |feet
Ag Depth D= 55 | ; i
Rad Borehole Rw=| 0.417 Tyt= 7.2 isec %
Case Rcase=! 0.167 Yt= 0.008 |feet P
Ccal Eff Rc' Rc=i 0.268
One used in K calc Rc=! 0.268 L
L\Rw=| 23.98 a
A= 2.25 [ |
B=| 0.35 | f
C=. 1.8 ! ;
; T
IF D>H. ! IF D=H ?
LN{Re/Rw)={2.4136218 LN (Re/Rw)= [2.9845947 |
Re=4.6597079 Q Re=18.2476283 |
i } i e
K=, 7.80E-03 |[ft/sec | K=i 9.64E-03 !ft/sec
| 2.38E-01 ! lem/sec

lcm/sec

| 2.94E-01

!




§
!

SLUG TEST:{FD-MW-~07IR2

Scn Int L= 10 Tyo=i 1.8 isec
WT to Well Bt H=i 28.68 | Yo=! 1 |feet
Aq Depth D=| 55 | | f
Rad Borehole Rw=! 0.417 | Tyt=: 7.2 |sec ;
Case Rcase=! 0.167 Yt=; 0.008 |[feet !
Cal Eff Rc' Re=! 0.268 f ;
One used in K calc Rc= 0.268 ! ;
L\Rw= 23.98 ! '
A= 2.25 ‘
B= 0.35 |
C= 1.8 | ! !
IF D>H! | ! IF D=H |
LN (Re/Rw)=12.4136218 | ‘LN (Re/Rw) = |2.9845947 |
Re=i4.6597079 ‘ Re=18.2476283 '
i g H i B
K=' 7.75E-03 |[ft/sec | K=: 9.58E-03 (ft/sec
! 2.36E-01 |lcm/sec : | 2.92E-01 |jcm/sec




SLUG TEST: :FD-MW-088S1

i

Scn Int L= 6.85 Tyo=! 2.4
WT to Well Bt H=| 6.85 = 0.8 ifeet
Ag Depth D=! 55 f | =
Rad Borehole Rw=: 0.417 Tyt=! 6.6 Isec |
Case Rcase=| 0.167 | Yt= 0.09 |feet i
cal Eff Rc' Rc= 0.268 % i
One used in K calc Re=:. 0.268 !
L\Rw=| 16.43 |
A=| 2 |
B= 0.3 ' |
c= 1.55 | |
I | |
IF D>H; % ; IF D=H
LN(Re/Rw)=11.6625363 E LN (Re/Rw) = 2.051843
Re=!2.1987022 | | Re=13.2451902
| | I |
K=i 4.53E-03 'ft/sec | K= 5.60E-03 |ft/sec
. 1.38E-01 icm/sec ! ! 1.71E-01 lcm/sec




SLUG TEST:{FD-MW-08S2;

Scn Int L= 6.85 Tyo=

2.4 |sec

WT to Well Bt H= 6.85 | Yo=! 0.8 ifeet
Ag Depth D= 55 | ; !
Rad Borehole Rws= 0.417 | Tyt=. 6 isec
Case Rcase=]| 0.167 | Yt=| 0.09 |feet
Cal Eff Rc' Res=’ 0.268 | i '
One used in X calc Rc=! 0.268 | 5 | |
L\Rw= 16.43 | i
A= 2 t
B= 0.3 i
C= "1.55 , :
IF D>H! ' IF D=H

LN (Re/Rw)={1.6625363

LN(Re/Rw)= | 2.051843

.

Re=|3.2451902

Re=12.1987022

|
1

K=| 5.29E-03 |ft/sec

K= 6.53E-03

ft/sec

1.61E-01 lcm/sec

!
|
!
+
|
T
1

1.99E-01 |cm/sec

I
1




SLUG TEST:|FD-MW-09S1:

| |

Scn Int L= 7.57 ¢ Tyo=
WT to Well Bt H=! 7.57 | Yo=| 1 ifeet
Ag Depth D= 55 | | 5
Rad Borehole Rw=| 0.417 ! Tyt= 6 isec
Case Rcase:J 0.167 i Yt= 0.2 |feet
cal Eff Rc' Res 0.268 @ i !
One used in K calc Rc=| 0.268 ‘
L\Rw=: 18.15 1 5
A=| 2.1 | | ] !
B=: 0.3 | } 3
C=' 1.65 ‘
IF D>H' ! IF D=H 1
LN(Re/Rw) =|1.7440707 LN (Re/Rw) = |2.1260722
Re=!2.3854831 ; Re=|3.4952439

K=! 2.96E-03 (ft/sec

.61E-03

ft/sec

| 9.02E-02 |cm/sec

3
1.10E-01

b
lem/sec
!

i
K=|
!
]
I




SLUG TEST:|FD-MW-0982;

Scn Int L=’ 7.57 ! Tyo= 1.5 isec
WT to Well Bt H=! 7.57 | Yo= 1 {feet
Ag Depth D= 55 | f ‘ !
Rad Borehole Rw= 0.417 | Tyt=| 9.6 |sec ]
Case Rcase=| 0.167 Yt= 0.06 |feet 5
Cal Eff Rc' Rc=! 0.268 | A
One used in K calc Re=; 0.268 | ! | |
L\Rw= | 18.15 | | i !
A=l 2.1 !
B= 0.3 | !
C= 1.65 i |
i 5 |
IF D>H’ 5 IF D=H i
LN (Re/Rw) =11.7440707 | LN (Re/Rw)= [2.1260722 |
Re=1{2.3854831 Re=(3.4952439
K=! 2.87E-03 |ft/sec | K=, 3.50E-03 |ft/sec
8.76E-02 |cm/sec | 1.07E-01 %cm/sec
! i ,




SLUG TEST:|FD-MW-1081;

|
Scn Int L=| 5.62 Tyo=' 1.8 Isec Il
WT to Well Bt H=| 5.62 Yo=| 0.4 |feet !
Ag Depth D= 55 | | ! i
Rad Borehole Rw= - 0.417 ~ Tyt=‘1 7.5 |sec
Case Rcase=| 0.167 Yt= 0.02 [feet [
cal Eff Rc' Re=| 0.268 3 '
One used in K calec Rc=! 0.268 | | |
L\Rw=! 13.48 | i
A= 1.9 | | i
B=' 0.28
c=! 1.4
5 ! :
IF D>H| } | IF D=H z
LN (Re/Rw)=/1.5081115 | JLN(Re/Rw) = |1.8982783 |
Re={1.8840854 ! Re=€ 2.783222
| |
K= 5.06E-03 ift/sec | K=| 6.38E-03 |ft/sec
{ 1.54E-01 {cm/sec § 1.94E-01 |cm/sec




SLUG TEST: (FD~MW-10S82

i

!

Scn Int L= 5.62

. Bl Tyo= 1.5 isec
WT to Well Bt H=| 5.62 | Yo= 0.4 Ifeet g
Ag Depth D=| 55 i E
Rad Borehole Rw= 0.417 | Tyt= 7.2 |sec
Case Rcase=s 0.167 | Yt= 0.02 !feet
cal Eff Rc' Re= 0.268 | i E ~
One used in K calc Rc=: 0.268 | 5 | '
L\Rw=| 13.48 1
A= 1.9 | ! !
B=! 0.28 | E
C= 1.4 | f
| ;
IF D>H' i IF D=H
LN (Re/Rw)=!1.5081115 | LN (Re/Rw)= [1.8982783
Re=11.8840854 | Re=| 2.783222 |
! | 1
K=| 5.06E-03 [ft/sec K= 6.38E-03 |ft/sec
' 1.54E-01 icm/sec | 1.94E-01 icm/sec

|




In-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

Date Time

10/3/00 10:17
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17 .
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17
10/3/00 10:17

Troll

10/23/00 7:49:32
SN\GOODR\CALVER~1\WMWO04S1.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MWO04-S-1
10/3/00 10:17:01
10/3/00 10:17:38
10/3/00 . 10:28:20
10/3/00 10:51:58
Minutes.
102
102
Pressure/Level
Pressure
15 PSI.
1
Surface
0 Meters H20
channel definition.
2.186 Meters H20
Chanl2] Drawdown
ET (min) Meters H20  Feet H20
0 -0.055 0.17
0.005 _ -0.717 2.19
0.01 -0.504 1.54
0.015 -0.518 1.58
0.02 -0.375 1.14
0.025 -0.317 0.97
0.03 -0.265 0.81
0.035 -0.224 0.68
0.04 -0.187 0.57
0.045 -0.156 0.48
0.05 -0.129 0.39
0.055 -0.108 0.33
0.06 -0.091 0.28
0.065 0.23

-0.077



. Chan[2] Drawdown

Date Time . ET (min) Meters H20 Feet H20
10/3/00 10:17 0.07 -0.066 0.20
10/3/00 10:17 ‘ 0.075 -0.057 0.17
10/3/00 10:17 0.08 -0.049 0.15

“10/3/00 10:17 0.085 -0.042 0.13
10/3/00-10:17 0.09 -0.037 0.11
10/3/00 10:17 0.095 -0.034 0.10
10/3/00 10:17 0.1 -0.03 0.08
10/3/00 10:17 0.1058 - -0.027 - 0.08
10/3/00 10:17 0.112 -0.024 0.07
10/3/00 10:17 0.1185 -0.022 0.07
10/3/00 10:17 0.1255 -0.02 0.06
10/3/00 10:17 0.1328 -0.018 0.05
10/3/00 10:17 0.1407 -0.016 0.05
10/3/00 10:17 0.149 ‘ -0.014 0.04
10/3/00 10:17 0.1578 -0.012 0.04
10/3/00-10:17 0.1672 -0.011 0.03
10/3/00 10:17 0.177 -0.01 0.03
10/3/00 10:17 0.1875 -0.009 . 0.03
10/3/00 10:17 0.1985 -0.007 0.02
10/3/00 10:17 0.2102 -0.007 0.02
10/3/00 10:17 0.2227 -0.005 0.02
10/3/00 10:17 0.2358 -0.005 0.02
10/3/00 10:17 0.2498 -0.004 0.01
10/3/00 10:17 0.2647 -0.014 0.04
10/3/00 10:17 0.2803 -0.013 0.04
10/3/00 10:17 . 0.297 -0.012 0.04
10/3/00 10:17 0.3147 -0.011 0.03
10/3/00 10:17 0.3333 -0.011 0.03
10/3/00 10:17 0.3532 -0.012 0.04
10/3/00 10:18 0.3742 -0.011 0.03
10/3/00 10:18 ‘ 0.3963 : -0.011 0.03
10/3/00 10:18 0.4198 -0.011 0.03
10/3/00 10:18 0.4447 -0.011 0.03
10/3/00 10:18 0.4697 -0.01 0.03
10/3/00 10:18 0.4963 -0.011 0.03
10/3/00 10:18 0.5247 -0.011 0.03
10/3/00 10:18 0.5547 -0.01 0.03
10/3/00 10:18 0.5863 -0.009 0.03
10/3/00 10:18 0.6213 -0.01 0.03
10/3/00 10:18 0.658 -0.009 0.03
10/3/00 10:18 0.6963 -0.009 0.08
10/3/00 10:18 0.738 -0.01 0.03
10/3/00 10:18 0.7813 -0.01 0.03
10/3/00 10:18 : 0.828 -0.01 0.03
10/3/00 10:18 0.8763 -0.01 0.03
10/3/00 10:18 0.928 -0.01 - 0.03

o, - 10/3/00 10:18 0.983 -0.01 0.03
10/3/00 10:18 1.0413 -0.011 0.03

* 10/3/00 10:18 ‘ 1103 - -0.009 0.03



Chan[2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/3/00 10:18 1.168 -0.01 0.03
10/3/00 10:18 1.238 -0.01 0.03
10/3/00 10:18 1.3113 -0.012 0.04
10/3/00 10:19 1.3897 -0.01 0.03
10/3/00 10:19 1.473 -0.01 0.03
10/3/00 10:19 ' 1.5613 -0.01 0.03
10/3/00 10:18 1.6547 -0.009 0.03
10/3/00 10:19 1.753 . -0.009 - 0.03
10/3/00 10:19 1.858 -0.009 0.03
10/3/00 10:19 ©1.968 - -0.009 0.03
10/3/00 10:19 2.0847 -0.009 0.03
10/3/00 10:19 2.2097 -0.009 0.03
10/3/00 10:19 ' 23413 -0.009 0.03
10/3/00 10:20 2.4813 -0.009 0.03
10/3/00 10:20 . ' 2.6297 -0.009 0.03
10/3/00 10:20 2.7863 -0.009 0.03
10/3/00 10:20 2.953 -0.009 - 0.08
10/3/00 10:20 3.1297 -0.009 0.03
10/3/00 10:20 3.3163 -0.009 0.03
10/3/00 10:21 3.5147 -0.009 0.03
10/3/00 10:21 3.7247 -0.01 0.03
10/3/00 10:21 3.9463 -0.009 0.08
10/3/00 10:21 : 4.1813 -0.01 0.03
10/3/00 10:22 . 4.4297 -0.009 0.03
10/3/00 10:22 4.693 -0.008 0.03

. 10/3/00 10:22 4.973 -0.009 0.03
10/3/00 10:22 5.2697 -0.009 0.03 "
10/3/00 10:23 5.583 -0.002 0.03
10/3/00 10:23 5.9147 -0.009 0.03
10/3/00 10:23 6.2663 -0.01 0.03
10/3/00 10:24 6.6397 -0.009 0.03
10/3/00 10:24 ’ 7.0347 -0.01 0.03
10/3/00 10:25 7.453 -0.009 0.03
10/3/00 10:25 7.8963 -0.01 0.03
10/3/00 10:25 8.3663 - -0.009 0.03
10/3/00 10:26 8.8647 -0.01 0.03
10/3/00 10:27 9.3913 -0.009 0.03
10/3/00 10:27 9.9497 -0.01 0.03

10/3/00 10:28 10.5413 -0.01 0.03



in-Situ Inc.

Report generated:
Report from file:
- DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

Date Time
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40
10/3/00 10:40

Trolt

10/23/00 8:10:38
SAGOODR\CALVER~1\WMWO04S2.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MWO04-S-2
10/3/00 10:40:01
10/3/00 10:40:25
10/3/00 10:51:35
10/3/00 10:52:41
Minutes.
102
102
Pressure/Leve!
Pressure
15 PSL
1
Surface :
0 Meters H20
channel definition.
2.186 Meters H20
Chanf2] Drawdown
ET (min) Meters H20  Feet H20
0 -0.002 0.01
0.005 _ -0.863 2.63
0.0t -0.536 1.63
0.015 -0.383 1.17
0.02 - -0.376 1.15
0.025 -0.327 1.00
0.03 -0.273 0.83
0.035 -0.228 0.69
0.04 -0.192 0.59
0.045 -0.161 0.49
0.05 -0.133 0.41
0.055 -0.11 0.34
0.06 -0.093 0.28
0.065 -0.078 0.24



Chan[2] Drawdown

Date Time - ET (min) Meters H20  Feet H20
10/3/00 10:40 0.07 -0.067 0.20
10/3/00 10:40 ’ 0.075 -0.058 0.18
10/3/00 10:40 0.08 -0.05 0.15

© 10/3/00 10:40 0.085 -0.043 .0.13
10/3/00 10:40 0.08 -0.038 0.12
10/3/00 10:40 0.095 -0.034 0.10
10/3/00 10:40 0.1 -0.031 0.09
10/3/00 10:40 0.1058 - -0.028 - 0.09
10/3/00.10:40 0.112 -0.026 0.08
10/3/00 10:40 0.1185 -0.024 0.07
10/3/00 10:40 0.1255 -0.021 0.06
10/3/00 10:40 0.1328 -0.019 0.06
10/3/00 10:40 0.1407 - -0.017 - 0.05
10/3/00 10:40 0.149 i -0.015 0.05
10/3/00 10:40 0.1578 -0.013 0.04
10/3/00 10:40 0.1672 -0.012 0.04
10/3/00 10:40 0.177 -0.01 0.03
10/3/00 10:40 0.1875 -0.01 0.03
10/3/00 10:40 0.1985 -0.008 0.02
10/3/00 10:40 0.2102 -0.007 0.02
10/3/00 10:40 0.2227 -0.006 0.02
10/3/00 10:40 0.2358 -0.005 0.02
10/3/00 10:40 0.2498 -0.015 0.05
10/3/00 10:40 0.2647 -0.015 0.05
10/3/00 10:40 0.2803 -0.013 0.04
10/3/00 10:40 : 0.297 -0.013 0.04
10/3/00 10:40 0.3147 -0.012 0.04
10/3/00 10:40 0.3333 -0.012 0.04
10/3/00 10:40 0.3532 -0.012 0.04
10/3/00 10:40 0.3742 -0.012 0.04
10/3/00 10:40 0.3963 : -0.011 0.03
10/3/00 10:40 0.4198 -0.012 0.04
10/3/00 10:40 0.4447 -0.011 0.03
10/3/00 10:40 0.4697 -0.011 0.03
10/3/00 10:40 0.4963 -0.012 0.04
10/3/00 10:40 0.5247 -0.01 0.03
10/3/00 10:40 0.5547 -0.012 0.04
10/3/00 10:41 0.5863 -0.011 0.03
10/3/00 10:41 0.6213 -0.01 0.03
10/3/00 10:41 0.658 -0.01 0.03
10/3/00 10:41 0.6963 -0.01 0.03
10/3/00 10:41 ©0.738 -0.01 0.03
10/3/00 10:41 0.7813 -0.01 0.03
10/3/00 10:41 0.828 -0.011 0.03
10/3/00 10:41 0.8763 -0.011 0.03
10/3/00 10:41 0.928 -0.01 - 0.03

- 10/3/00 10:41 0.983 -0.01 0.03
10/3/00 10:41 1.0413 -0.01 0.03

© 10/3/00 10:41 ‘ o 1.103 ‘ -0.01 " 0.03



Chanl2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/3/00 10:41 1.168 -0.01 0.03
10/3/00 10:41 - 1.238 -0.01 0.03
10/3/00 10:41 ' 1.3113 -0.011 0.03
10/3/00 10:41 1.3897 -0.011 0.03
10/3/00 10:41 ' 1.473 -0.01 0.03
10/3/00 10:41 _ 1.5613 -0.01 0.03
10/3/00 10:42  1.6547 -0.01 0.03
10/3/00 10:42 -~ 1.753 -0.01 0.03
10/3/00 10:42 1.858 -0.01 © 0.03
10/3/00 10:42 1.968 -0.01 0.03
10/3/00 10:42 2.0847 -0.01 0.03
10/3/00 10:42 2.2097 -0.01 0.03
10/3/00 10:42 2.3413 -0.01 0.03
10/3/00 10:42 2.4813 -0.01 0.03
10/3/00 10:43 2.6297 -0.009 0.03
10/3/00 10:43 2.7863 -0.009 0.03
10/3/00 10:43 2.953 -0.01 - 0.03
10/3/00 10:43 3.1297 -0.009 0.03
10/3/00 10:43 3.3163 -0.009 0.03
10/3/00 10:43 3.5147 -0.01 0.03
10/3/00 10:44 3.7247 -0.009 0.03

_ " 10/3/00 10:44 ' 3.9463 -0.009 0.03
' 10/3/00 10:44 4.1813 -0.009 0.03
10/3/00 10:44 4.4297 -0.009 0.03
10/3/00 10:45 o 4.693 -0.009 0.03
10/3/00 10:45 4.973 -0.009 0.03
10/3/00 10:45 5.2697 -0.008 0.03
10/3/00 10:45 5.583 -0.009 0.03
10/3/00 10:46 5.9147 -0.009 0.03
10/3/00 10:46 6.2663 -0.009 0.03
10/3/00 10:47 : 6.6397 -0.009 0.03
10/3/00 10:47 7.0347 -0.009 0.03
10/3/00 10:47 : 7.453 -0.009 0.03
10/3/00 10:48 7.8963 -0.009 0.03
10/3/00 10:48 8.3663 -0.009 0.03
10/3/00 10:49 8.8647 -0.009 0.03
10/3/00 10:49 9.3913 -0.01 0.03
10/3/00 10:50 9.9497 -0.009 0.03

10/3/00 10:50 : 10.5413 -0.011 0.03

oo



In-Situ Inc. Troll

Report generated: 10/23/00 8:22:00
Report from fite: SNGOODR\CALVER~1\MW05S1.BIN
‘DataMgr Version 2.31.0.0

Serial number: _ 10751

Firmware Version 7.1

Unit name: Troll 4000

Test name: FD-MWO05-S-1
Test defined on: 10/3/00 8:37:10

Test started on: 10/3/00 8:38:46

Test stopped on: 10/3/00 8:50:10

Test extracted on: , 10/3/00 9:07:52

Data gathered using Logarithmic testing
Maximum time between data points: 1.0000 Minutes.

Number of data samples: 103
TOTAL DATA SAMPLES 103
Channel number [2]

Measurement type: Pressure/Level

Channel name: ‘ Pressure

Sensor Range: 15 PSI.

Specific gravity: 1

Mode: - Surface

User-defined reference: 0 Meters H20

Referenced on: channel definition.

Pressure head at reference: 2.446 Meters H20

Chan|[2] Drawdown

Date Time ET (min) Meters H20 Feet H20
10/3/00 8:38 0 -0.121 0.37
10/3/00 8:38 0.005 -0.64 1.95
10/3/00 8:38 0.01 -0.198 0.60
10/3/00 8:38 : 0.015 -0.112 0.34
10/3/00 8:38 0.02 - -0.089 0.27
10/3/00 8:38 0.025 -0.067 0.20
10/3/00 8:38 0.03 -0.052 0.16
10/3/00 8:38 0.035 -0.04 0.12
10/3/00 8:38 0.04 -0.032 0.10
10/3/00 8:38 0.045 -0.025 0.08
10/3/00 8:38 0.05 -0.02 0.06
10/3/00 8:38 0.055 -0.018 0.05
10/3/00 8:38 0.06 -0.013 0.04

10/3/00 8:38 - 0.065 -0.012 0.04



Chanf2] Drawdown |

Date Time ET (min) Meters H20  Feet H20
10/3/00 8:38 0.07 -0.01 0.03
10/3/00 8:38 0.075 -0.008 0.02
10/3/00 8:38 0.08 -0.007 0.02
10/3/00 8:38 ‘ 0.085 -0.006 0.02
10/3/00 8:38 0.09 -0.005 0.02
10/3/00 B:38 0.095 -0.005 0.02
10/3/00 8:38 0.1 -0.005 0.02
10/3/00 8:38 i 0.1058 -0.004 0.01
10/3/00 8:38 0.112 -0.004 -0.01
10/3/00 8:38 . 0.1185 -0.004 0.01
10/3/00 8:38 0.1255 -0.002 0.01
10/3/00 8:38 0.1328 -0.002 0.01
10/3/00 8:38 0.1407 -0.002 0.01
10/3/00 B:38 0.149 -0.002 0.01
10/3/00 8:38 : . 0.1578 -0.002 0.01
10/3/00 8:38 0.1672 -0.001 0.00
10/3/00 8:38 0.177 -0.001 0.00
10/3/00 8:38 0.1875 0 0.00
10/3/00 8:38 0.1985 -0.001 0.00
10/3/00 8:38 0.2102 0 0.00
10/3/00 8:38 0.2227 0 0.00
"10/3/00 8:39 0.2358 0 0.00
10/3/00 8:39 0.2498 -0.001 0.00
10/3/00 8:39 0.2647 -0.01 0.03
10/3/00 8:39 - 0.2803 -0.01 0.03
10/3/00 8:39 0.297 -0.01 0.03
10/3/00 8:39 0.3147 -0.01 0.03
10/3/00 8:39 - 0.3333 -0.011 0.03
10/3/00 8:39 0.3532 -0.009 0.03
10/3/00 B:39 0.3742 . -0.009 0.03
10/3/00 8:39 0.3963 -0.009 0.03
10/3/00 8:39 0.4198 -0.009 0.03
10/3/00 B8:39 0.4447 -0.009 0.03
10/3/00 8:39 0.4697 -0.009 0.03
10/3/00 8:39 0.4963 -0.009 0.03
10/3/00 8:39 0.5247 -0.009 0.03
10/3/00 8:39 0.5547 -0.009 0.03
10/3/00 8:39 ’ 0.5863 -0.009 0.03
10/3/00 8:39 _ 0.6213 -0.009 0.03
10/3/00 8:39 : 0.658 -0.008 0.03
10/3/00 8:39 0.6963 -0.008 - 0.02
10/3/00 8:39 0.738 -0.008 0.02
- 10/3/00 B:39 0.7813 -0.009 0.03
10/3/00 8:39 0.828 -0.008 0.02
10/3/00 8:39 0.8763 -0.008 0.02
10/3/00 B8:39 0.928 -0.008 0.02
10/3/00 8:39 . 0.983 -0.008 0.02
10/3/00 8:39 1.0413 -0.008 0.02

10/3/00 8:39 ‘ 1.103 -0.008 0.02



Chanl[2] Drawdown

Date Time ET (min) Meters H2O0  Feet H20
10/3/00 8:39 1.168 -0.008 0.02
10/3/00 8:40 - 1.238 -0.008 0.02
10/3/00 8:40 1.3113 -0.008 0.02
10/3/00 8:40 1.3897 -0.008 0.02
10/3/00 8:40 ' 1.473 -0.008 0.02
10/3/00 8:40 _ 1.5613 -0.008 0.02
10/3/00 8:40 . 1.6547 -0.008 0.02
10/3/00 8:40 1.753 -0.008 0.02
10/3/00 8:40 1.858 -0.008 T 0.02
10/3/00 8:40 1.968 -0.008 0.02
10/3/00 8:40 2.0847 -0.008 0.02
10/3/00 8:40 2.2097 -0.009 0.03
10/3/00 8:41 2.3413 -0.01 0.03
10/3/00 8:41 2.4813 -0.008 0.02
10/3/00 8:41 2.6297 -0.008 0.02
10/3/00 8:41 2.7863 -0.009 0.03
10/3/00 8:41 2.953 -0.009 - 0.03
10/3/00 8:41 3.1297 -0.009 0.03
10/3/00 8:42 3.3163 -0.008  0.02
10/3/00 8:42 3.5147 -0.009 0.03
10/3/00 8:42 _ 3.7247 -0.009 0.03
10/3/00 8:42 3.9463 -0.009 0.03
10/3/00 8:42 4.1813 -0.009 0.03
10/3/00 8:43 . 4.4297 -0.008 0.02
10/3/00 B:43 .- 4.693 -0.009 0.03
10/3/00 8:43 4.973 -0.008 0.02
10/3/00 8:44 5.2697 -0.009 0.03
10/3/00 8:44 5.583 -0.009 0.03
10/3/00 8:44 5.9147 -0.009 0.03
10/3/00 8:45 6.2663 -0.009 0.03
10/3/00 8:45 - 6.6397 -0.008 0.02
10/3/00 8:45 7.0347 -0.009 0.03
10/3/00 8:46 7.453 -0.009 0.03
10/3/00 8:46 7.8963 -0.009 0.03
10/3/00 8:47 8.3663 -0.009 0.03
10/3/00 8:47 8.8647 -0.009 0.03
10/3/00 8:48 9.3913 -0.009 0.03
10/3/00 8:48 9.9497 -0.008 0.02
10/3/00 8:49 : 10.5413 -0.009 0.03

10/3/00 8:49 11.168 -0.008 0.02



.

In-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing

Maximum time between data points: 1.0000
Number of data samples:

TOTAL DATA SAMPLES

) Channel number [2]

Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

10/3/00 8:56
10/3/00 8:56
10/3/00 8:56
10/3/00 8:56 -
10/3/00 8:56
10/3/00 8:56
10/3/00 8:56
10/3/00 8:56
10/3/00 8:56
10/3/00 8:56
10/3/00 8:56
10/3/00 8:56
10/3/00 B:56
10/3/00 8:56

| Troit

10/23/00 8:28:07
SAGOODR\CALVER~1\MWO05S2.BIN
2.31.0.0

10751
71
Troll 4000
FD-MWO05-S-2
10/3/00 8:53:33
10/3/00 8:56:16
10/3/00 9:07:34
10/3/00 9:08:28
Minutes.
103
103
Pressure/L.evel
Pressure
15 PSI.
1
Surface
0 Meters H20
channetl definition.
2.448 Meters H20
Chani2] Drawdown
ET (min) Meters H20  Feet H20
0 0.002 -0.01
0.005 . -0.313 0.95
0.01 -0.552 1.68
0.015 -0.188 0.57
0.02 -0.115 0.35
0.025 -0.09 0.27
0.03 -0.068 0.21
0.035 -0.051 0.16
0.04 -0.04 0.12
0.045 -0.032 . 0.10
0.05 -0.025 0.08
0.055 -0.022 0.07
0.06 -0.016 0.05

0.065 , -0.015 0.05



Chan|[2] Drawdown

Date Time ET (min) Meters H20O  Feet H20
10/3/00 8:56 ' 0.07 -0.011 0.03
10/3/00 B8:56 0.075 -0.011 0.03
10/3/00 8:56 0.08 - -0.008 0.02
10/3/00 8:56 ' 0.085 -0.007 0.02
10/3/00 8:56 0.09 -0.006 0.02
10/3/00 8:56 0.095 -0.005 0.02
10/3/00 8:56 0.1 -0.006 0.02
10/3/00 8:56 . ~0.1058 -0.006 0.02
10/3/00 8:56 0.112 -0.004 0.01
10/3/00 8:56 . 0.1185 -0.004 0.01
10/3/00 B:56 0.1255 -0.003 0.01
10/3/00 8:56 0.1328 -0.004 0.01
10/3/00 8:56 0.1407 -0.003 0.01
10/3/00 8:56 0.149 -0.001 0.00
10/3/00 8:56 : . 0.1578 -0.003 0.01
10/3/00 8:56 0.1672 -0.001 0.00
10/3/00 8:56 0.177 -0.001 0.00
10/3/00 8:56 0.1875 -0.002 0.01
10/3/00 8:56 0.1985 -0.001 0.00
10/3/00 8:56 0.2102 -0.001 0.00
10/3/00 8:56 0.2227 -0.001 0.00
10/3/00 B:56 0.2358 -0.001 0.00
10/3/00 B:56 0.2498 -0.011 0.03
10/3/00 8:56 0.2647 -0.011 0.03
10/3/00 8:56 0.2803 -0.011 0.03
10/3/00 8:56 0.297 -0.011 0.03
10/3/00 8:56 0.3147 , -0.011 0.03
10/3/00 B:56 0.3333 -0.011 0.03
10/3/00 8:56 0.3532 -0.011 0.03
10/3/00 8:56 0.3742 . -0.009 0.03
10/3/00 8:56 0.3963 -0.01 0.03
10/3/00 8:56 0.4198 -0.011 0.03
10/3/00 8:56 0.4447 -0.011 0.03
10/3/00 8:56 v 0.4697 -0.009 0.03
"~ 10/3/00 8:56 0.4963 -0.01 0.03
10/3/00 8:56 0.5247 -0.011 0.03
10/3/00 8:56 0.5547 -0.011 0.03
10/3/00 8:56 ' 0.5863 -0.009 0.03
10/3/00 8:56 . 0.6213 -0.009 0.03
10/3/00 8:56 : 0.658 --0.01 0.03
10/3/00 8:56 0.6963 -0.008 - 0.02
10/3/00 8:57 0.738 -0.009 0.03
10/3/00 8:57 0.7813 -0.009 0.03
10/3/00 8:57 0.828 -0.008 0.02
10/3/00 8:57 0.8763 -0.008 0.02
10/3/00 8:57 0.928 -0.009 0.03
10/3/00 8:57 . 0.983 -0.009 0.03
10/3/00 8:57 ' 1.0413 -0.009 0.03

10/3/00 8:57 ' 1.103 - -0.008 0.03



Chanf2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/3/00 8:57 1.168 -0.009 0.03
10/3/00 8:57 1.238 -0.009 0.03
10/3/00 8:57 1.3113 -0.009 0.03
10/3/00 8:57 1.3897 -0.009 0.03
10/3/00 8:57 1.473 -0.009 0.03
10/3/00 8:57 1.5613 -0.009 0.03
10/3/00 8:57 1.6547 -0.008 0.02
10/3/00 8:58 1.753 . -0.009 - 0.03
10/3/00 8:58 1.858 -0.009 0.03
10/3/00 8:58 © 1.968 -0.009 0.03
10/3/00 8:58 2.0847 -0.01 0.03
10/3/00 8:58 2.2097 -0.009 0.03
10/3/00 8:58 - 2.3413 -0.009 0.03
10/3/00 8:58 : 2.4813 -0.009 0.03
10/3/00 8:58 ' 2.6297 -0.008 0.02
10/3/00 8:59 2.7863 -0.009 0.03
10/3/00 8:59 2.953 -0.009 - 0.03
10/3/00 8:59 3.1297 -0.01 0.03
10/3/00 8:59 3.3163 -0.01 0.03
10/3/00 8:59 3.5147 -0.009 0.03
10/3/00 8:59 3.7247 -0.008 0.02
10/3/00 9:00 3.9463 -0.008 0.02
10/3/00 9:00 » 4.1813 -0.009 0.03
10/3/00 9:00 . 4.4297 -0.009 0.03
10/3/00 9:00 4.693 -0.008 0.02
10/3/00 9:01 4.973 -0.009 0.03
10/3/00 9:01 5.2697 -0.01 0.03
10/3/00 9:01 5.583 -0.008 0.02
10/3/00 9:02 5.9147 -0.008 0.02
10/3/00 9:02 6.2663 -0.009 0.03
10/3/00 9:02 6.6397 -0.008 0.02
10/3/00 9:03 7.0347 -0.008 0.02
10/3/00 9:03 7.453 -0.008 - 0.02°
10/3/00 9:04 7.8963 -0.008 0.02
10/3/00 9:04 ‘ 8.3663 -0.009 0.03
10/3/00 9:05 8.8647 -0.008 0.02
10/3/00 9:05 9.3913 -0.008 0.02
10/3/00 9:06 ' 9.9497 -0.009 0.03
10/3/00 9:06 10.5413 -0.011 0.03

10/3/00 8:07 , . 11.168 -0.009 0.03



In-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head“at reference:

Date Time
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37 -
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37
10/3/00 7:37

Troll

10/23/00 8:29:08
S\GOODR\CALVER~1\MWO06S1.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MWO06-S-1
10/3/00 7:36:45
10/3/00 7:37:08
10/3/00 7:49:03
10/3/00 8:09:55
Minutes.
104
104
Pressure/Level
Pressure
15 PSL
1
Surface
0 Meters H20
channel definition.
1.613 Meters H20
Chan[2] Drawdown
ET (min) Meters H20O  feet H20
0 . -0.013 0.04
0.005 ‘ -0.799 2.44
0.01 -0.293 0.89
0.015 -0.181 0.55
0.02 -0.177 0.54
0.025 -0.155 0.47
0.03 -0.136 0.41
0.035 -0.12 0.37
0.04 -0.106 0.32
0.045 -0.094 0.29
0.05 -0.083 0.25
0.055 -0.075 0.23
0.06 -0.067 0.20
0.065 0.18

-0.059



Chan(2] Drawdown

Date Time . ET (min) Meters H20O  feet H20
10/3/00 7:37 0.07 -0.054 0.16
10/3/00 7:37 ' 0.075 -0.047 0.14
10/3/00 7:37 0.08 -0.043 0.13
© 10/3/00 7:37 0.085 -0.038 0.12
10/3/00 7:37 0.09 -0.034 0.10
10/3/00 7:37 0.095 -0.031 0.09
10/3/00 7:37 0.1 -0.028 0.09
10/3/00 7:37 0.1058 -~ -0.025 . 0.08
10/3/00 7:37 0.112 -0.023 0.07
10/3/00 7:37 0.1185 -0.02 0.06
10/3/00 7:37 0.1255 -0.018 0.05
10/3/00 7:37 0.1328 -0.016 0.05
10/3/00 7:37 0.1407 -0.015 0.05
10/3/00 7:37 0.149 -0.013 0.04
10/3/00 7:37 ' 0.1578 -0.011 0.03
10/3/00 7:37 0.1672 -0.009 0.03
10/3/007:37 0.177 -0.008 0.02
10/3/00 7:37 0.1875 -0.007 0.02
10/3/00 7:37 0.1985 -0.006 0.02
10/3/00 7:37 0.2102 -0.005 0.02
10/3/00 7:37 0.2227 -0.004 0.01
10/3/00 7:37 0.2358 -0.004 0.01
110/3/00 7:37 0.2498 -0.011 0.03
10/3/00 7:37 0.2647 -0.01 0.03
10/3/00 7:37 0.2803 -0.01 0.03
10/3/00 7:37 : 0.297 -0.009 0.03
10/3/00 7:37 0.3147 -0.009 0.03
10/3/00 7:37 0.3333 -0.009 0.03
10/3/00 7:37 ~0.3532 -0.008 0.02
10/3/00 7:37 0.3742 -0.008 0.02
10/3/00 7:37 0.3963 -0.008 0.02
10/3/00 7:37 0.4198 -0.008 0.02
10/3/00 7:37 0.4447 -0.008 0.02
10/3/00 7:37 0.4697 -0.008 0.02
10/3/00 7:37 0.4963 -0.007 0.02
10/3/00 7:37 0.5247 -0.007 0.02
10/3/00 7:37 0.5547 -0.007 0.02
10/3/00 7:37 0.5863 -0.007 0.02
10/3/00 7:37 0.6213 -0.007 0.02
10/3/00 7:37 ' 0.658 -0.007 0.02
10/3/00 7:37 0.6963 -0.007 0.02
- 10/3/00 7:37 ' 0.738 -0.007 0.02
10/3/00 7:37 0.7813 -0.007 0.02
10/3/00 7:37 0.828 -0.006 0.02
10/3/00 7:38 0.8763 -0.006 0.02
10/3/00 7:38 , 0.928 -0.006 0.02
10/3/00 7:38 0.983 -0.006 0.02
10/3/00 7:38 1.0413 -0.006 0.02

10/3/00 7:38 ’ C 1.103 : -0.006 0.02



Chan{2] Drawdown

Date Time ET (min) Meters H20  feet H20
10/3/00 7:38 1.168 -0.006 0.02
10/3/00 7:38 1.238 -0.006 0.02
10/3/00 7:38 1.3113 -0.006 0.02
10/3/00 7:38 1.3897 -0.006 0.02
10/3/00 7:38 1.473 -0.006 0.02
10/3/00 7:38 ' 1.5613 -0.006 0.02
10/3/00 7:38 : 1.6547 -0.006 0.02
10/3/00 7:38 1.753 . -0.006 - 0.02
10/3/00 7:38 1.858 -0.006 0.02
10/3/00 7:39 ‘ 1.968 -0.007 0.02
10/3/00 7:39 2.0847 -0.006 0.02
10/3/00 7:39 2.2097 -0.006 0.02
10/3/00 7:39 2.3413 -0.006 0.02
10/3/00 7:39 2.4813 -0.006 0.02
10/3/00 7:39 ' 2.6297 -0.006 0.02
10/3/00 7:39 2.7863 -0.006 0.02
10/3/00 7:40 2.953 -0.006 - 0.02
10/3/00 7:40 3.1297 -0.006 0.02
10/3/00 7:40 3.3163 -0.006 0.02
10/3/00 7:40 3.5147 -0.005 0.02
10/3/00 7:40 3.7247 -0.005 0.02
10/3/00 7:41 3.9463 -0.006 0.02
10/3/00 7:41 » 41813 -0.006 0.02
10/3/00 7:41 : 4.4297 -0.005 0.02
10/3/00 7:41 4.693 -0.005 0.02
10/3/00 7:42 4.973 -0.005 0.02
10/3/00 7:42 5.2697 -0.005 0.02
10/3/00 7:42 5.583 -0.005 0.02
10/3/00 7:43 5.9147 -0.005 0.02
10/3/00 7:43 6.2663 -0.005 0.02
10/3/00 7:43 6.6397 -0.005 0.02
10/3/00 7:44 7.0347 -0.004 0.01
10/3/00 7:44 7.453 -0.005 0.02
10/3/00 7:45 7.8963 -0.006 0.02
10/3/00 7:45 8.3663 -0.005 0.02
10/3/00 7:45 8.8647 -0.005 0.02
10/3/00 7:46 9.3913 -0.006 0.02
10/3/00 7:47 9.9497 -0.006 0.02
10/3/00 7:47 10.5413 -0.006 0.02
10/3/00 7:48 ) 11.168 -0.006 0.02

10/3/00 7:48 - 11.8313 -0.007 0.02



In-Situ Inc.

Report generated.
Report from file:
- DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name: '

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
~ 10/3/00 7:57
10/3/00 7:57
10/3/00 7:57
10/3/00 7:57

Troll

10/23/00 8:31:48
S\GOODR\CALVER~1\WWO06S2.BIN
2.31.0.0

10751
7.4
Troll 4000
FD-MWO06-S-2
10/3/00 7:56:34
10/3/00 7:57.06
10/3/00 8:09:36
10/3/00 8:10:57
Minutes.
104
104
Pressure/lLevel
Pressure
15 PSI.
1
Surface '
0 Meters H20
channel definition.
1.615 Meters H20
Chan[2] Drawdown
ET (min) Meters H20  Feet H20
0 : -0.009 0.03
0.005 -0.933 2.84
0.01 -0.208 0.63
0.015 -0.168 0.51
0.02 -0.159 0.48
0.025 -0.141 0.43
0.03 -0.124 0.38
0.035 -0.111 0.34
0.04 -0.099 0.30
0.045 -0.087 0.27
0.05 -0.078 0.24
0.055 -0.068 0.21
0.06 -0.062 0.19
0.065 -0.056 0.17



Chan[2] Drawdown

Date Time - ET (min) Meters H20  Feet H20
10/3/00 7:57 0.07 -0.049 0.15
10/3/00 7:57 ' ' 0.075 -0.045 0.14
10/3/00 7:57 0.08 -0.04 0.12
" 10/3/00 7:57 0.085 -0.036 0.1
10/3/00 7:57 0.09 -0.033 0.10
10/3/00 7:57 0.095 -0.029 0.09
10/3/00 7:57 0.1 -0.026 0.08
10/3/00 7:57 0.1058 ' -0.023 - 0.07
10/3/00 7:57 0.112 -0.021 0.06
10/3/00 7:57 0.1185 -0.021 0.06
10/3/00 7:57 0.1255 -0.018 0.05
10/3/00 7:57 0.1328 -0.016 0.05
10/3/00 7:57 0.1407 -0.014 - 0.04
10/3/00 7:57 0.149 -0.012 0.04
10/3/00 7:57 0.1578 -0.011 0.03
10/3/00 7:57 0.1672 -0.009 0.03
10/3/00 7:57 0.177 -0.008 0.02
10/3/00 7:57 0.1875 -0.007 0.02
10/3/00 7:57 0.1985 -0.007 0.02
10/3/00 7:57 0.2102 -0.005 0.02
10/3/00 7:57 0.2227 -0.005 0.02
10/3/00 7:57 0.2358 -0.004 0.01
10/3/00 7:57 0.2498 -0.011 0.03
10/3/00 7:57 0.2647 -0.011 0.03
10/3/00 7:57 0.2803 -0.011 0.03
10/3/00 7:57 ©0.297 -0.011 0.03
10/3/00 7:57 0.3147 -0.011 0.03
10/3/00 7:57 0.3333 -0.01 0.03
10/3/00 7:57 0.3532 -0.01 0.03
10/3/00 7:57 0.3742 -0.01 0.03
10/3/00 7:57 _ 0.3963 - -0.009 0.03
10/3/00 7:57 0.4198 -0.009 0.03
10/3/00 7:57 0.4447 -0.009 0.03
10/3/00 7:57 0.4697 -0.009 0.03
10/3/00 7:57 0.4963 -0.009 0.03
10/3/00 7:57 0.5247 -0.009 0.03
10/3/00 7:57 0.5547 -0.009 0.03
10/3/00 7:57 0.5863 -0.009 0.03
10/3/00 7:57 0.6213 -0.009 0.03
10/3/00 7:57 0.658 -0.009 0.03
10/3/00 7:57 0.6963 -0.009 0.03
10/3/00 7:57 0.738 -0.009 0.03
10/3/00 7:57 0.7813 -0.009 0.03
10/3/00 7:57 0.828 -0.008 0.02
10/3/00 7:57 , 0.8763 -0.008 0.02
10/3/00 7:58 0.928 -0.008 0.02
10/3/00 7:58 0.983 -0.008 0.02
10/3/00 7:58 1.0413 -0.008 0.02

10/3/00 7:58 ' . 1103 ¢ -0.008 0.02



Chanj2] Drawdown

Date Time : ET (min) Meters H20 Feet H20
10/3/00 7:58 1.168 -0.008 0.02
10/3/00 7:58 ' 1.238 -0.009 0.03
10/3/00 7:58 1.3113 -0.008 0.02
10/3/00 7:58 1.3897 -0.008 0.02
10/3/00 7:58 ‘ 1.473 -0.008 0.02
10/3/00 7:58 _ 1.5613 -0.009 0.03
10/3/00 7:58 1.6547 -0.008 0.03
10/3/00 7:58 1.753 -0.009 0.03
10/3/00 7:58 1.858 -0.009 ~  0.03
10/3/00 7:59 1.968 -0.008 0.02
10/3/00 7:59 2.0847 -0.009 0.03
10/3/00 7:59 2.2097 -0.007 0.02
10/3/00 7:59 2.3413 -0.008 - 0.02
10/3/00 7:59 2.4813 -0.009 0.03
10/3/00 7:59 2.6297 -0.008 0.03
10/3/00 7:59 2.7863 -0.009 0.03
10/3/00 8:00 2.953 -0.008 - 0.02
10/3/00 8:00 3.1297 -0.008 0.02
10/3/00 8:00 3.3163 -0.008 0.02
10/3/00 8:00 3.5147 -0.008 0.02
10/3/00 8:00 3.7247 -0.007 0.02
10/3/00 8:01 ' 3.9463 -0.009 0.03
10/3/00 8:01 4.1813 -0.008 0.02
10/3/00 8:01 ' . 4.4297 -0.007 0.02
10/3/00 8:01 o 4.693 -0.008 0.02
10/3/00 8:02 4.973 -0.007 0.02
10/3/00 8:02 5.2697 -0.008 0.02
10/3/00 8:02 ’ 5.583 -0.007 0.02
10/3/00 8:03 5.9147 -0.007 0.02
10/3/00 8:03 6.2663 -0.007 0.02
10/3/00 8:03 6.6397 -0.007 0.02
10/3/00 8:04 7.0347 -0.007 0.02
10/3/00 B8:04 7.453 -0.007 0.02
10/3/00 8:04 7.8963 -0.007 0.02
10/3/00 8:05 8.3663 -0.007 0.02
10/3/00 8:05 8.8647 -0.007  0.02
10/3/00 8:06 9.3913 -0.008 0.02
10/3/00 8:07 9.9497 -0.008 0.02
10/3/00 8:07 ~ 10.5413 -0.008 0.02
10/3/00 8:08 11.168 -0.009 0.03

10/3/00 8:08 11.8313 -0.009 0.03



In-Situ Inc.

Report generated:
Report from file:
. DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

Date Time

10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03
10/2/00 17:03

Troll

10/23/00 8:33:51
SAGOODR\CALVER~1\MWO7I11F.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MWO07-1-1F
10/2/00 17:02:58
10/2/00 17:03:56
10/2/00 17:16:03
10/2/00 17:34:08
Minutes.
104
104
Pressure/l_evel
Pressure
15 PSI.
1
Surface
0 Meters H20
channel definition.
7.291 Meters H20
Chan{2] Drawdown
ET (min) Meters H20  Feet H20
0 0 0.00
0.005 _ 0.05 0.15
0.01 0.474 1.44
0.015 0.632 1.93
0.02 0.563 1.72
0.025 0.302 0.92
0.03 0.145 0.44
0.035 0.181 0.55
0.04 0.162 0.49
0.045 0.135 0.41
0.05 0.091 0.28
0.055 0.09 0.27
0.06 0.059 0.18
0.065 0.053 0.16



Chan|[2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/2/00 17:04 0.07 0.045 0.14
10/2/00 17:04 0.075 0.028 0.09
10/2/00 17:04 0.08 0.029 0.09
10/2/00 17:04 0.085 0.027 0.08
10/2/00 17:04 0.09 0.014 0.04
10/2/00 17:04 0.095 0.016 0.05
10/2/00 17:04 0.1 0.011 0.03
10/2/00 17:04 4 - 0.1058 0.01t ~ 0.03
10/2/00 17:04 0.112 0.008 0.02
10/2/00 17:04 . 0.1185 0.008 0.02
10/2/00 17:04 0.1255 0.006 0.02
10/2/00 17:04 0.1328 -0.001 0.00
10/2/00 17:04 0.1407 0.016 0.05
10/2/00 17.04 0.149. 0.001 0.00
10/2/00 17:04 - 0.1578 -0.001 0.00
10/2/00 17:04 : 0.1672 -0.005 -0.02 -
10/2/00 17:04 0.177 -0.002 -0.01
10/2/00 17:04 0.1875 0.001 0.00
10/2/00 17:04 0.1985 0.001 0.00
10/2/00 17:04 0.2102 "~ 0.001 0.00
10/2/00 17:04 0.2227 0.001 0.00

" 10/2/00 17:04 0.2358 0 0.00
10/2/00 17:04 0.2498 0 0.00
10/2/00 17:04 0.2647 0 0.00
10/2/00 17:04 0.2803 0 0.00

- 10/2/00 17:04 0.297 0.002 0.01
10/2/00 17:04 0.3147 0 0.00
10/2/00 17:04 - 0.3333 -0.018 -0.05
10/2/00 17:04 0.3532 -0.017 -0.05
10/2/00 17:04 0.3742 . -0.018 -0.05
10/2/00 17:04 0.3963 -0.018 -0.05
10/2/00 17:04 0.4198 -0.018 -0.05
10/2/00 17:04 0.4447 -0.018 -0.05
10/2/00 17:04 0.4697 -0.018 -0.05

© 10/2/00 17:04 0.4963 -0.017 -0.05
10/2/00 17:04 0.5247 -0.018 -0.05
10/2/00 17:04 0.5547 -0.017 -0.05
10/2/00 17:04 ' 0.5863 -0.018 -0.05
10/2/00 17:04 . 0.6213 -0.018 -0.05
10/2/00 17:04 : 0.658 -0.017 -0.05
10/2/00 17:04 0.6963 -0.017 ~ -0.05
10/2/00 17:04 0.738 -0.017 -0.05
10/2/00 17:04 0.7813 -0.018 -0.05
10/2/00 17:04 0.828 -0.017 -0.05
10/2/00.17:04 0.8763 -0.017 -0.05
10/2/00 17:04 0.928 -0.017 -0.05

"10/2/00 17:04 . 0.983 -0.017 -0.05

10/2/00 17:04 ' 1.0413 -0.017 -0.05

10/2/00 17:05 ‘ 1.103 -0.017 -0.05



Chan[2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/2/00 17:05 1.168 -0.016 -0.05
10/2/00 17:05 ’ 1.238 -0.017 -0.05
10/2/00 17:05 1.3113 -0.017 -0.05
10/2/00 17:05 1.3897 -0.017 -0.05
10/2/00 17:05 ' 1.473 -0.018 -0.05
10/2/00 17:05 , 1.5613 -0.017 - -0.05
10/2/00 17:05 - 1.8547 -0.018 -0.05
10/2/00 17:05 1.753 -0.018 -0.05
10/2/00 17:05 1.858 -0.0i8 -0.05
10/2/00 17:05 1.968 -0.017 -0.05
10/2/00 17:06 2.0847 -0.017 -0.05
10/2/00 17:06 2.2097 -0.017 -0.05
10/2/00 17:06 2.3413 -0.017 -0.05
10/2/00 17:06 ' 2.4813 -0.017 -0.05
10/2/00 17:06 2.6297 -0.017 -0.05
10/2/00 17:06 2.7863 -0.017 -0.05
10/2/00 17:06 2.953 -0.018 - -0.05
10/2/00 17:07 3.1297 -0.018 -0.05
10/2/00 17:07 3.3163 -0.018 -0.05
10/2/00 17:07 3.5147 -0.018 -0.05
10/2/00 17:07 _ 3.7247 -0.018 -0.05
10/2/00 17:07 3.9463 -0.017 -0.05

© 10/2/00 17:08 4.1813 -0.017 -0.05
10/2/00 17:08 . 4.4297 -0.017 -0.05
10/2/00 17:08 o 4.693 -0.018 -0.05
10/2/00 17:08 4.973 -0.018 -0.05
10/2/00 17:09 5.2697 -0.017 -0.05
10/2/00 17:09 5.583 -0.017 -0.05
10/2/00 17:09 5.9147 -0.018 -0.05
10/2/00 17:10 6.2663 -0.018 -0.05
10/2/00 17:10 6.6397 -0.018 -0.05
10/2/00 17:10 7.0347 -0.018 -0.05
10/2/00 17:11 7.453 -0.017 -0.05
10/2/00 17:11 7.8963 -0.018 -0.05
10/2/00 17:12 8.3663 -0.018 -0.05
10/2/00 17:12 8.8647 -0.018 -0.05
10/2/00 17:13 9.3913 -0.017 -0.05.
10/2/00 17:13 9.9497 -0.018 -0.05
10/2/00 17:14 - 10.5413 -0.018 -0.05
10/2/00 17:15 . 11.168 : -0.017 -0.05

10/2/00 17:15 11.8313 -0.018 -0.05



in-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on;

Pressure head at reference:

Date Time
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20 .
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20
10/2/00 17:20

Trol!

10/23/00 8:35:27
SAGOODR\CALVER~1\MWO7I1R.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MWO07-1-1R
10/2/00 17:19:16
10/2/00 -17:20:43
10/2/00 17:33:05
10/2/00 17:34:45
Minutes.
104
104
Pressure/Level
Pressure
15 PSI.
4
Surface
0 Meters H20
channel definition.
7.289 Meters H20
Chan{2] Drawdown
ET (min) Meters H20  Feet H20
0 0.003 -0.01
0.005 0.001 0.00
0.01 -0.335 1.02
0.015 -0.432 1.32
0.02 -0.467 1.42
0.025 -0.416 1.27
0.03 -0.349 1.06
0.035 -0.277 0.84
0.04 -0.215 0.66
0.045 -0.164 0.50
0.05 -0.123 0.37
0.055 -0.092 0.28
0.06 -0.069 0.21
0.065 0.16

-0.053



Chan[2] Drawdown

Date  Time ET (min) Meters H20  Feet H20
10/2/00 17:20 0.07 -0.04 0.12
10/2/00 17:20 0.075 -0.032 0.10
10/2/00 17:20 0.08 -0.025 0.08
10/2/00 17:20 0.085 -0.02 0.06
10/2/00 17:20 0.09 -0.016 - 0.05
10/2/00 17:20 0.095 -0.013 0.04
10/2/00 17:20 0.1 -0.011 - 0.03
10/2/00 17:20 . 0.1058 -0.009 0.03
10/2/00 17:20 0.112 -0.008 - 0.02
10/2/0017:20 | - 0.1185 -0.006 0.02
10/2/00 17:20 0.1255 -0.005 0.02
10/2/00 17:20 0.1328 -0.004 0.01
10/2/00 17:20 0.1407 -0.003 0.01
10/2/00 17:20 0.149 -0.002 0.01
10/2/00 17:20 S 0.1578 -0.002 0.01
10/2/00 17:20 ‘ 0.1672 -0.001 0.00
10/2/00 17:20 0.177 -0.001 0.00
10/2/00 17:20 0.1875 -0.001 0.00
10/2/00 17:20 0.1985 . -0.001 0.00
10/2/00 17:20 0.2102 -0.001 0.00
10/2/00 17:20 0.2227 0 0.00
" 10/2/00 17:20 0.2358 0 0.00
10/2/00 17:20 0.2498 -0.017 0.05
10/2/00 17:20 0.2647 -0.017 0.05
10/2/00 17:20 0.2803 -0.017 0.05
10/2/00 17:21 0.297 -0.017 0.05
10/2/00 17:21 0.3147 -0.017 0.05
10/2/00 17:21 . 0.3333 -0.017 0.05
10/2/00 17:21 0.3532 -0.017 0.05
10/2/00 17:21 0.3742 . -0.017 0.05
10/2/00 17:21 0.3963 -0.017 0.05
10/2/00 17:21 0.4198 -0.016 0.05
10/2/00 17:21 0.4447 -0.016 0.05
10/2/00 17:21 0.4697 -0.016 0.05
10/2/00 17:21 0.4963 -0.016 0.05
10/2/00 17:21 0.5247 -0.016 0.05
10/2/00 17:21 0.5547 -0.017 0.05
10/2/00 17:21 ' 0.5863 -0.017 0.05
10/2/00 17:21 _ 0.6213 -0.017 0.05
10/2/00 17:21 : 0.658 -0.017 0.05
10/2/00 17:21 0.6963 -0.017 - 0.05
~10/2/00 17:21 0.738 -0.017 0.05
10/2/00 17:21 0.7813 -0.017 0.05
10/2/00 17:21 0.828 -0.017 0.05
10/2/00 17:21 ’ 0.8763 -0.018 0.05
10/2/00 17:21 0.928 -0.017 0.05
10/2/00 17:21 ‘ 0.983 -0.016 0.05
10/2/00 17:21 ‘ 1.0413 -0.016 0.05

10/2/00 17:21 ' 1.103 -0.016 0.05



Chanl[2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/2/00 17:21 1.168 -0.017 0.05
10/2/00 17:21 1.238 -0.016 0.05
10/2/00 17:22 1.3113 -0.016 0.05
10/2/00 17:22 1.3897 -0.016 0.05
10/2/00 17:22 1.473 -0.016 0.05
10/2/00 17:22 1.5613 -0.016 0.05
10/2/00 17:22 1.6547 -0.016 0.05
10/2/00 17:22 1.753 . -0.016 0.05
10/2/00 17:22 1.858 -0.016 0.05
10/2/00 17:22 © 1.968 -0.017 0.05
10/2/00 17:22 2.0847 -0.017 0.05
10/2/00 17:22 2.2097 -0.0186 0.05
10/2/00 17:23 2.3413 -0.016 0.05
10/2/00 17:23 2.4813 -0.016 0.05
10/2/00 17:23 ' 2.6297 -0.017 0.05
10/2/00 17:23 2.7863 -0.017 0.05
10/2/00 17:23 2.953 -0.016 0.05
10/2/00 17:23 : 3.1297 -0.016 0.05
10/2/00 17:24 3.3163 -0.016 0.05
10/2/00 17:24 3.5147 -0.016 0.05
10/2/00 17:24 3.7247 -0.016 0.05
10/2/00 17:24 3.9463 -0.016 . 0.05
10/2/00 17:24 : 4.1813 -0.016 0.05
10/2/00 17:25 . 4.4297 -0.016 0.05
10/2/00 17:25 4.693 -0.016 0.05
10/2/00 17:25 4.973 -0.016 0.05
10/2/00 17:25 5.2697 -0.016 0.05:
10/2/00 17:26 5.6583 -0.017 0.05
10/2/00 17:26 5.9147 -0.016 0.05
10/2/00 17:26 6.2663 -0.016 0.05
10/2/00 17:27 6.6397 -0.016 0.05
10/2/00 17:27 7.0347 -0.016 0.05
10/2/00 17:28 7.453 -0.016 0.05
10/2/00 17:28 7.8963 -0.016 0.05
10/2/00 17:29 8.3663 -0.016 0.05
10/2/00 17:29 8.8647 -0.018 0.05
10/2/00 17:30 9.3913 -0.016 0.05
10/2/00 17:30 9.9497 -0.016 0.05
10/2/00 17:31 10.5413 -0.016 0.05
10/2/00 17:31 ' - 11.168 -0.016 0.05

10/2/00 17:32 11.8313 -0.016 0.05



in-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

10/2/00 17:56
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56 -
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56
10/2/00 17:56

Troll

10/23/00 8:36:39
SA\GOODR\CALVER~1\WMWO0712F.BIN
2.31.00

10751
7.1
Troll 4000
FD-MWO07-1-2F
10/2/00 17:56:17
10/2/00 - 17:56:34
10/2/00 18:08:05
10/2/00 18:23:04
Minutes.
103
103
Pressure/Level
Pressure
15 PSI.
1
Surface .
0 Meters H20
channel definition.
7.311 Meters H20
Chanj2] Drawdown
ET (min) Meters H20 Feet H20
0 -0.003 -0.01
0.005 , 0.09 0.27
0.01 0.207 0.63
0.015 0.319 0.97
0.02 0.371 1.13
0.025 0.371 1.13
0.03 0.299 0.91
0.035 0.184 0.56
0.04 .0.082 0.25
0.045 0.083 0.28
0.05 0.091 0.28
0.055 0.082 0.25
0.06 0.051 0.16
0.065 0.06

0.02.



Chan[2] Drawdown

Date Time . ET (min) Meters H20  Feet H20
10/2/00 17:56 0.07 0.01 0.03
10/2/00 17:56 ‘ 0.075 0.006 0.02
10/2/00 17:56 0.08 -0.016 -0.05

" 10/2/00 17:56 0.085 -0.046 -0.14
10/2/00 17:56 0.09 -0.041 -0.12
10/2/00 17:56 0.095 -0.027 -0.08
10/2/00 17:56 0.1 -0.018 -0.05
10/2/00 17:56 0.1058 : -0.016 . -0.05
10/2/00 17:56 0.112 -0.011 -0.03
10/2/00 17:56 0.1185 -0.012 -0.04
10/2/00 17:56 0.1255 -0.012 -0.04
10/2/00 17:56 0.1328 -0.013 -0.04
10/2/00 17:56 0.1407 -0.015 -0.05
10/2/00 17:56 0.149 -0.016 -0.05
10/2/00 17:56 0.1578 -0.018 -0.05
10/2/00 17:56 0.1672 -0.018 -0.05
10/2/00 17:56 0.177 -0.019 -0.06
10/2/00 17:56 0.1875 -0.021 -0.06
10/2/00 17:56 0.1985 -0.02 -0.06
10/2/00 17:56 0.2102 -0.021 -0.06
10/2/00 17:56 ' 0.2227 -0.021 -0.06
10/2/00 17:56 0.2358 -0.021 -0.06

10/2/00 17:56 0.2498 -0.039 -0.12
10/2/00 17:56 0.2647 -0.038 -0.12
10/2/00 17:56 0.2803 -0.037 -0.11
10/2/00 17:56 . 0.297 -0.038 -0.12
10/2/00 17:56 0.3147 -0.038 -0.12
10/2/00 17:56 0.3333 -0.039 -0.12
10/2/00 17:56 0.3532 -0.038 -0.12
10/2/00 17.56 0.3742 -0.038 -0.12
10/2/00 17:56 0.3963 : -0.038 -0.12
10/2/00 17:56 ' 0.4198 -0.038 -0.12
10/2/00 17:57 0.4447 -0.038 -0.12
10/2/00 17:57 0.4697 -0.038 -0.12
10/2/00 17:57 0.4963 -0.038 -0.12
10/2/00 17:57 0.5247 -0.038 -0.12
10/2/00 17:57 0.5547 -0.038 -0.12
10/2/00 17:57 0.5863 -0.037 -0.11
10/2/00 17:57 0.6213 -0.038 -0.12
10/2/00 17:57 0.658 -0.037 -0.11
10/2/00 17:57 0.6963 -0.037 -0.11
10/2/00 17:57 0.738 -0.037 -0.11
10/2/00 17:57 0.7813 -0.037 -0.11
10/2/00 17:57 0.828 -0.037 -0.11
10/2/00 17:57 0.8763 -0.037 -0.11
10/2/00 17:57 0.928 -0.038 -0.12
10/2/00 17:57 0.983 -0.037 -0.11
10/2/00 17:57 1.0413 -0.037 -0.11

10/2/00 17:57 ' L 1.103 : -0.037 -0.11



Chan[2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/2/00 17:57 1.168 -0.037 -0.11
10/2/00 17:57 1.238 -0.037 -0.11
10/2/00 17:57 1.3113 -0.037 -0.11
10/2/00 17:57 1.3897 -0.037 -0.11
10/2/00 17:58 1.473 -0.037 -0.11
10/2/00 17:58 1.5613 -0.038 -0.12
10/2/00 17:58 1.6547 -0.038 -0.12
10/2/00 17:58 1.753 . -0.038 S -0.12
10/2/00 17:58 1.858 -0.038 -0.12
10/2/00 17:58 - 1.968 -0.037 -0.11
10/2/00 17:58 2.0847 -0.037 -0.11
10/2/00 17:58 2.2097 -0.037 -0.11
10/2/00 17:58 2.3413 -0.038 -0.12
10/2/00 17:59 2.4813 -0.038 -0.12
10/2/00 17:59 ' 2.6297 -0.037 -0.11
10/2/00 17:59 2.7863 -0.037 -0.11
10/2/00 17:59 2.953 -0.038 -0.12
10/2/00 17:59 3.1297 -0.038 -0.12
10/2/00 17:59 3.3163 -0.037 -0.11
10/2/00 18:00 3.5147 -0.037 -0.11
10/2/00 18:00 3.7247 -0.039 -0.12
10/2/00 18:00 3.9463 -0.037 -0.11
10/2/00 18:00 : 4.1813 -0.038 -0.12
10/2/00 18:00 . 4.4297 -0.039 -0.12
10/2/00 18:01 ' 4.693 -0.039 -0.12

- 10/2/00 18:01 » 4973 -0.038 -0.12
10/2/00 18:01 5.2697 -0.038 -0.12 -
10/2/00 18:02 5.583 -0.037 -0.11
10/2/00 18:02 5.9147 -0.039 -0.12
10/2/00 18:02 6.2663 -0.037 -0.11
10/2/00 18:03 6.6397 -0.037 -0.11
10/2/00 18:03 7.0347 -0.039 -0.12
10/2/00 18:04 7.453 -0.037 -0.11
10/2/00 18:04 7.8963 -0.038 -0.12
10/2/00 18:04 8.3663 -0.037 -0.11
10/2/00 18:05 8.8647 -0.038 -0.12
10/2/00 18:05 9.3913 -0.038 -0.12
10/2/00 18:06 9.9497 -0.038 -0.12
10/2/00 18:07 10.5413 -0.038 -0.12

10/2/00 18:07 , 11.168 -0.038 -0.12



In-Situ Inc.

Report generated:
Report from file:

- DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points: 1.0000
Number of data samples:

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

................

10/2/00 18:09
10/2/00 18:09
10/2/00 18:09
10/2/00 18:09
10/2/00 18:09
10/2/00 18:09
10/2/00 18:09
10/2/00 18:09
10/2/00 18:09
10/2/00 18:09
10/2/00 18:10
10/2/00 18:10
10/2/00 18:10
10/2/00 18:10

Troll

10/23/00 B:37:50
SAGOODR\CALVER~1\MWO07I2R.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MWO07-I-2R
10/2/00 18:09:30
10/2/00 18:09:57
10/2/00 18:21:15
10/2/00 18:23:36
Minutes.
103
103
Pressure/Leve!
Pressure
15 PSI.
1
Surface
0 Meters H20
channel definition.
. 7.291 Meters H20
Chani2] Drawdown
ET (min) Meters H20 Feet H20
0 -0.002 0.01
0.005 . -0.289 0.88
0.01 -0.34 1.04
0.015 -0.392 1.19
0.02 - -0.418 1.27
0.025 -0.38 1.16
0.03 -0.317 0.97
0.035 -0.252 0.77
0.04 -0.195 0.59
0.045 -0.149 0.45
0.05 -0.113 0.34
0.055 -0.085 0.26
0.06 | -0.065 0.20
0.065 -0.05 0.15



Chan(2] Drawdown

Date Time - ET(min) - Meters H20 Feet H20
10/2/00 18:10 0.07 -0.039 0.12
10/2/00 18:10 ' 0.075 -0.03 0.09
10/2/00 18:10 0.08 -0.024 0.07
' 10/2/00 18:10 0.085 -0.02 0.06
10/2/00 18:10 0.09 -0.016 0.05
10/2/00 18:10 0.095 -0.013 0.04
10/2/00 18:10 0.1 -0.011 0.03
10/2/00 18:10 0.1058 © -0.009 - 0.03
10/2/00 18:10 0.112 -0.008 0.02
10/2/00 18:10 0.1185 -0.007 0.02
10/2/00 18:10 0.1255 -0.006 0.02
10/2/00 18:10 0.1328 -0.005 0.02
10/2/00 18:10 0.1407 -0.004 0.01
10/2/00 18:10 0.148 -0.004 0.01
10/2/00 18:10 0.1578 -0.004 0.01
10/2/00 18:10 0.1672 -0.003 0.01
10/2/00 18:10 0.177 -0.002 0.01
10/2/00 18:10 0.1875 -0.002 0.01
10/2/00 18:10 0.1985 -0.002 0.01
10/2/00 18:10 0.2102 -0.002 0.01
10/2/00 18:10 0.2227 -0.001 0.00
10/2/00 18:10 0.2358 -0.001 0.00
10/2/00 18:10 0.2498 -0.019 0.06
16/2/00 18:10 0.2647 -0.019 0.06
10/2/00 18:10 0.2803 -0.018 0.05
10/2/00 18:10 : 0.297 -0.018 0.05
10/2/00 18:10 0.3147 -0.018 0.05
10/2/00 18:10 0.3333 -0.018 0.05
10/2/00 18:10 0.3532 -0.018 0.05
10/2/00 18:10 0.3742 -0.018 0.05
10/2/00 18:10 0.3963 - -0.018 0.05
10/2/00 18:10 0.4198 -0.018 0.05
10/2/00 18:10 0.4447 -0.018 0.05
10/2/00 18:10 : 0.4697 -0.018 0.05
10/2/00 18:10 . 0.4963 -0.017 0.05
10/2/00 18:10 0.5247 -0.018 0.05
10/2/00 18:10 0.5547 -0.017 0.05
10/2/00 18:10 0.5863 -0.017 0.05
10/2/00 18:10 0.6213 -0.018 0.05
10/2/00 18:10 0.658 -0.018 0.05
10/2/00 18:10 0.6963 -0.018 0.05
10/2/00 18:10 0.738 -0.017 0.05
10/2/00 18:10 0.7813 -0.017 0.05
10/2/00 18:10 0.828 -0.017 0.05
10/2/00 18:10 0.8763 -0.017 0.05
10/2/00 18:10 , 0.928 -0.017° 0.05
- 10/2/00 18:10 - 0.983 -0.017 0.05
10/2/00 18:10 1.0413 -0.017 0.05

~10/2/00 18:11 ' . 1.103 © -0.018 0.05



Chan[2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/2/00 18:11 1.168 -0.018 0.05
10/2/00 18:11 ' 1.238 -0.018 0.05
10/2/00 18:11 1.3113 -0.018 0.05
10/2/00 18:11 1.3897 -0.018 0.05
10/2/00 18:11 ' 1.473 -0.018 0.05
10/2/00 18:11 _ 1.5613 -0.018 0.05
10/2/00 18:11 1.6547 -0.017 0.05
10/2/00 18:11 1.753 -0.018 0.05
10/2/00 18:11 1.858 -0.018 ~ 0.05
10/2/00 18:11 1.968 -0.018 0.05
10/2/00 18:12 2.0847 -0.018 0.05
10/2/00 18:12 2.2097 -0.018 0.05
10/2/00 18:12 2.3413 -0.018 0.05
10/2/00 18:12 2.4813 -0.017 0.05
10/2/00 18:12 2.6297 -0,018 0.05
10/2/00 18:12 2.7863 -0.017 0.05
10/2/00 18:12 2.953 -0.017 - 0.05
10/2/00 18:13 3.1297 -0.017 0.05
10/2/00 18:13 3.3163 -0.017 0.05
10/2/00 18:13 3.5147 -0.017 0.05
10/2/00 18:13 _ 3.7247 -0.017 0.05
10/2/00 18:13 3.9463 -0.017 0.05
10/2/00 18:14 4.1813 -0.017 0.05
10/2/00 18:14 . 4.4297 -0.017 0.05
10/2/00 18:14 o 4.693 -0.017 0.05
10/2/00 18:14 4973 -0.017 0.05
10/2/00 18:15 5.2697 -0.017 0.05
10/2/00 18:15 5.583 -0.017 0.05
10/2/00 18:15 5.9147 -0.017 0.05
10/2/00 18:16 6.2663 . -0.017 0.05
10/2/00 18:16 : 6.6397 -0.017 0.05
10/2/00 18:16 7.0347 -0.017 0.05
10/2/00 18:17 7.453 -0.018 0.05
10/2/00 18:17 7.8963 -0.017 0.05
10/2/00 18:18 8.3663 -0.017 0.05
10/2/00 18:18 8.8647 -0.017 0.05 .
10/2/00 18:19 9.3913 -0.017 0.05 .
10/2/00 18:19 9.9497 -0.017 0.05
10/2/00 18:20 : 10.5413 -0.017 0.05

10/2/00 18:21 11.168 -0.018 0.05



in-Situ Inc.

Report generated:
Report from file:
.DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50
10/2/00 14:50

Troll

10/23/00 8:53:08
SAGOODR\CALVER~1\MWO08S1.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MWO08-S-1
10/2/00 14:49:46
10/2/00 14:50:17
10/2/00 15:01:28
10/2/00 15:20:43
Minutes.
102
102
Pressure/l.evel
Pressure
15 PSL.
1
Surface
0 Meters H20
channel definition.
1.996 Meters H20
Chan[2] Drawdown
ET (min) Meters H20  Feet H20
0 -0.003 0.01
0.005 _ -0.003 0.01
0.01 -0.005 0.02
0.015 -0.891 2.72
0.02 -0.262 0.80
0.025 -0.415 1.26
0.03 -0.352 1.07
0.035 -0.317 0.97
0.04 -0.254 0.77
0.045 -0.224 0.68
0.05 -0.193 0.59
0.055 -0.153 0.47
0.06 -0.153 0.47
0.065 -0.122 0.37



Chan[2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/2/00 14:50 0.07 -0.122 0.37
10/2/00 14:50 0.075 -0.122 0.37
10/2/00 14:50 0.08 -0.098 0.30
10/2/00 14:50 0.085 -0.098 0.30
10/2/00 14:50 0.09 -0.098 0.30
10/2/00 14:50 0.095 -0.098 0.30
10/2/00 14:50 0.1 -0.097 0.30
10/2/00 14:50 _ 0.1058 -0.058 0.18
10/2/00 14:50 0.112 -0.062 -0.19
10/2/00 14:50 . 10.1185 -0.062 0.19
10/2/00 14:50 0.1255 -0.062 0.19
10/2/00 14:50 0.1328 -0.061 0.19
10/2/00 14:50 0.1407 -0.061 0.19
10/2/00 14:50 0.149 -0.061 0.19
10/2/00 14:50 . 0.1578 -0.061 0.19
10/2/00 14:50 0.1672 -0.061 0.19 -
10/2/00 14:50 0.177 -0.056 0.17
10/2/00 14:50 0.1875 -0.056 0.17
10/2/00 14:50 0.1985 -0.056 0.17
10/2/00 14:50 0.2102 -0.056 0.17
10/2/00 14:50 0.2227 -0.056 0.17

" 10/2/00 14:50 0.2358 -0.055 0.17
10/2/00 14:50 0.2498 -0.068 0.21
10/2/00 14:50 0.2647 -0.068 0.21
10/2/00 14:50 _ 0.2803 -0.068 0.21

~10/2/00 14:50 0.297 -0.068 0.21
10/2/00 14:50 0.3147 -0.068 0.21
10/2/00 14:50 0.3333 -0.068 0.21
10/2/00 14:50 0.3532 -0.067 0.20
10/2/00 14:50 0.3742 . -0.087 0.20
10/2/00 14:50 0.3963 -0.067 0.20
10/2/00 14:50 0.4198 -0.066 0.20
10/2/00 14:50 0.4447 -0.066 0.20
10/2/00 14:50 0.4697 -0.066 0.20
10/2/00 14:50 0.4963 -0.066 0.20
10/2/00 14:50 0.5247 -0.066 0.20
10/2/00 14:50 0.5547 -0.065 0.20
10/2/00 14:50 - 0.5863 -0.065 0.20
10/2/00 14:50 0.6213 -0.066 0.20
10/2/00 14:50 : 0.658 -0.065 0.20
10/2/00 14:50 0.6963 -0.065 . 0.20
10/2/00 14:51 0.738 -0.065 0.20
10/2/00 14:51 0.7813 -0.065 0.20
10/2/00 14:51 0.828 -0.065 0.20
10/2/00 14:51 0.8763 -0.065 0.20
10/2/00 14:51 0.928 -0.065 0.20
10/2/00 14:51 : 0.983 -0.065 0.20
10/2/00 14:51 ' 1.0413 -0.065 0.20

10/2/00 14:51 ' 1.103 -0.065 0.20



Chan|2] Drawdown

Date Time ET (min) Meters H20 Feet H20
10/2/00 14:51 1.168 -0.065 0.20
10/2/00 14:51 ' 1.238 -0.064 0.20
10/2/00 14:51 1.3113 -0.065 0.20
10/2/00 14:51 1.3897 -0.063 0.19
10/2/00 14:51 - 1.473 -0.064 0.20
10/2/00 14:51 , 1.5613 -0.063 0.19
10/2/00 14:51 . 1.6547 -0.063 0.19
10/2/00 14:52 1.753 -0.063 0.19
10/2/00 14:52 1.858 -0.063 .0.19
10/2/00 14:52 1.968 -0.063 0.19
10/2/00 14:52 2.0847 -0.063 0.19
10/2/00 14:52 2.2097 -0.063 0.19
10/2/00 14:52 2.3413 -0.063 0.19
10/2/00 14:52 2.4813 -0.063 0.19
10/2/00 14:52 2.6297 -0.062 0.19
10/2/00 14:53 2.7863 -0.061 0.19
10/2/00 14:53 2.953 -0.061 - 0.19
10/2/00 14:53 3.1297 -0.061 0.19
10/2/00 14:53 3.3163 -0.061 0.19
10/2/00 14:53 3.5147 -0.061 0.19
10/2/00 14:54 _ 3.7247 -0.06 0.18
10/2/00 14:54 3.9463 -0.06 0.18
10/2/00 14:54 4.1813 -0.06 0.18
10/2/00 14:54 4.4297 -0.06 0.18
10/2/00 14:54 . 4.693 -0.06 0.18
10/2/00 14:55 4.973 -0.06 0.18
10/2/00 14:55 5.2697 -0.058 0.18
10/2/00 14:55 5.583 -0.057 0.17
10/2/00 14:56 5.9147 -0.057 0.17
1072/00 14:56 6.2663 -0.056 0.17
10/2/00 14:56 6.6397 -0.056 0.17
10/2/00 14:57 7.0347 -0.056 0.17
10/2/00 14:57 7.453 -0.055 0.17
10/2/00 14:58 7.8963 -0.055 0.17
10/2/00 14:58 8.3663 -0.054 0.16
10/2/00 14:59 8.8647 -0.053 0.16
10/2/00 14:59 9.3913 -0.053 0.16 .
10/2/00 15:00 ' 9.9497 -0.052 0.16

10/2/00 15:00 : 10.5413 -0.051 0.16



in-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial nurber:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
-Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

—eerres moeaseeow

10/2/00 15:08
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08 .
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08
10/2/00 15:08

Troll

10/23/00 10:31:03
SAGOODR\CALVER~1\MWO08S2.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MWO08-S-2
10/2/00 15:08:13
10/2/00 15:08:45
10/2/00 - 15:20:32
10/2/00 15:21:31
Minutes.
103
103
Pressure/level
Pressure
15 PSI.
1
Surface
0 Meters H20
channel definition.
1.996 Meters H20
Chan|2] Drawdown
ET (min) Meters H20  Feet H20
0 -0.001 0.00
0.005 A 0 0.00
0.01 -0.001 0.00
0.015 -0.212 0.65
0.02 -0.945 2.88
0.025 -0.256 0.78
0.03 -0.366 1.12
0.035 -0.306 0.93
0.04 -0.26 0.79
0.045 -0.222 0.68
0.05 -0.183 0.56
0.055 -0.18 0.55
0.06 -0.138 0.42
0.065

-0.134 0.41



Chan[2] Drawdown

Date Time ET (min) Meters H2O  Feet H20
10/2/00 15:08 0.07 -0.088 0.27
10/2/00 15:08 0.075 -0.074 0.23
10/2/00 15:08 0.08 -0.066 0.20
10/2/00 15:08 0.085 -0.058 0.18
10/2/00 15:08 0.09 -0.054 0.16
10/2/00 15:08 0.095 -0.048 Q.15
10/2/00 15:08 0.1 -0.046 0.14
10/2/00 15:08 . - 0.1058 -0.042 0.13
10/2/00 15:08 0.112 -0.039 0.12
10/2/00 15:08 . 0.1185 -0.036 0.11
10/2/00 15:08 0.1255 -0.034 0.10
10/2/00 15:08 0.1328 -0.032 0.10
10/2/00 15:08 0.1407 -0.029 0.09
10/2/00 15:08 0.149 -0.027 0.08
10/2/00 15:08 - 0.1578 -0.026 0.08
10/2/00 15:08 0.1672 -0.024 0.07 ~
10/2/00 15:08 0.177 -0.022 0.07
10/2/00 15:08 0.1875 -0.021 0.06
10/2/00 15:08 0.1985 -0.02 0.06
10/2/00 15:08 0.2102 -0.018 0.05
10/2/00 15:08 0.2227 -0.017 0.05

10/2/00 15:08 0.2358 -0.016 0.05
10/2/00 15:08 0.2498 -0.029 0.09
10/2/00 15:09 0.2647 -0.029 0.09
10/2/00 15:09 0.2803 -0.029 0.09

-10/2/00 15:09 0.297 -0.027 0.08
10/2/00 15:09 0.3147 -0.027 0.08
10/2/00 15:09 - 0.3333 -0.027 0.08
10/2/00 15:09 0.3532 -0.026 0.08
10/2/00 15:09 . 0.3742 . -0.026 0.08
10/2/00 15:09 0.3963 -0.026 0.08
10/2/00 15:09 0.4198 -0.026 0.08
10/2/00 15:09 0.4447 -0.025 0.08
10/2/00 15:09 0.4697 -0.025 0.08

© 10/2/00 15.09 0.4963 -0.025 0.08
10/2/00 15:09 ‘ 0.5247 -0.025 0.08
10/2/00 15:09 0.5547 -0.025 0.08
10/2/00 15:09 ' 0.5883 -0.025 0.08
10/2/00 15:09 . 0.6213 -0.024 0.07
10/2/00 15:09 : 0.658 -0.024 0.07
10/2/00 15:09 0.6963 -0.024 - 0.07
10/2/00 15:09 0.738 -0.025 0.08
10/2/00 15:09 0.7813 -0.025 0.08
10/2/00 15:09 0.828 -0.024 0.07
10/2/00 15:09 0.8763 -0.024 0.07
10/2/00 15:09 0.928 -0.024 0.07
10/2/00 15:09 . 0.983 -0.024 0.07
10/2/00 15:09 1.0413 -0.024 0.07

10/2/00 15:09 ' 1.103 A -0.024 0.07



Chan[2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/2/00 15:09 1.168 -0.024 0.07
10/2/00 15:09 1.238 -0.023 0.07
10/2/00 15:10 , 1.3113 -0.024 0.07
10/2/00 15:10 1.3897 -0.024 0.07
10/2/00 15:10 1.473 -0.025 0.08
10/2/00 15:10 : 1.5613 -0.025 0.08
10/2/00 15:10 1.6547 -0.024 0.07
10/2/00 15:10 1.753 . -0.024 0.07
10/2/00 15:10 1.858 -0.024 0.07
10/2/00 15:10 © 1.968 -0.024 0.07
10/2/00 15:10 2.0847 -0.023 0.07
10/2/00 15:10 : 2.2097 -0.024 0.07
10/2/00 15:11 2.3413 - -0.023 0.07
10/2/00 15:11 2.4813 -0.025 0.08
10/2/00 15:11 : 2.6297 -0.024 0.07
10/2/00 15:11 2.7863 -0.024 0.07
10/2/00 15:11 2.953 -0.023 . 0.07
10/2/00 15:11 3.1297 -0.023 0.07
10/2/00 15:12 3.3163 -0.023 0.07
10/2/00 15:12 3.5147 -0.024 0.07
10/2/00 15:12 3.7247 -0.024 0.07
10/2/00 15:12 3.9463 -0.024 0.07
10/2/00 15:12 . 4.1813 -0.024 0.07
10/2/00 15:13 . 4.4297 -0.024 0.07
10/2/00 15:13 4.693 -0.024 0.07

- 10/2/00 15:13 4.973 -0.024 0.07
10/2/00 15:14 5.2697 -0.024 0.07 -
10/2/00 15:14 5.583 -0.023 0.07
10/2/00 15:14 5.9147 -0.024 0.07
10/2/00 15:15 6.2663 -0.024 0.07
10/2/00 15:15 6.6397 -0.024 0.07
10/2/00 15:15 7.0347 -0.024 0.07
10/2/00 15:16 7.453 -0.024 0.07
10/2/00 15:16 7.8963 -0.024 0.07
10/2/00 15:17 8.3663 -0.024 0.07
10/2/00 15:17 8.8647 -0.024 0.07
10/2/00 15:18 9.3913 -0.024 0.07
10/2/00 15:18 9.9497 -0.024 0.07
10/2/00 15:19 10.5413 -0.024 0.07

10/2/0G 15:19 ' 11.168 -0.025 0.08

rbon,,



in-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

3.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

10/2/00 13:23
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23 -
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23
10/2/00 13:23

Troll

10/23/00 11:05:26
S\GOODR\CALVER~1\MW09S1.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MW09-5-1
10/2/00 13:23:.08
10/2/00 -13:23:56
10/2/00 13:36:05
10/2/00 14:02:59
Minutes.
104
104
Pressure/Level
Pressure
15 PSI.
1
. Surtace
0 Meters H20
channel definition.
2.239 Meters H20
Chan[2] Drawdown
ET (min) Meters H20  Feet H20
0 -0.037 0.1
0.005 -1.045 3.18
0.01 0.169 -0.52
0.015 -0.416 1.27
0.02 -0.379 1.16
0.025 -0.335 1.02
0.03 -0.295 0.90
0.035 -0.266 0.81
0.04 -0.24 0.73
0.045 -0.216 0.66
0.05 -0.193 0.59
0.055 -0.174 0.53
'0.06 -0.159 0.48
0.065

-0.143 0.44



Chan[2] Drawdown

Date Time . ET (min) Meters H20 Feet H20
10/2/00 13:24 0.07 -0.127 0.39
10/2/00 13:24 ‘ 0.075 -0.116 0.35
10/2/00 13:24 : 0.08 -0.105 0.32

© 10/2/00 13:24 0.085 -0.096 0.28
10/2/00 13:24 ‘ 0.09 _ -0.086 0.26
10/2/00 13:24 0.095 -0.079 0.24
10/2/00 13:24 0.1 -0.071 0.22
10/2/00 13:24 0.1058 - -0.064 - 0.20
10/2/00 13:24 0.112 -0.058 0.18
10/2/00 13:24 0.1185 -0.053 0.16
10/2/00 13:24 0.1255 -0.049 0.15
10/2/00 13:24 0.1328 -0.044 0.13
10/2/00 13:24 0.1407 . -0.039 0.12
10/2/00 13:24 0.149 -0.034 0.10
10/2/00 13:24 0.1578 -0.08 0.09
10/2/00 13:24 0.1672 -0.027 0.08
10/2/00 13:24 0.177 -0.025 0.08
10/2/00 13:24 0.1875 -0.021 0.06
10/2/00 13:24 0.1985 -0.018 0.05
10/2/00 13:24 0.2102 -0.016 0.05
10/2/00 13:24 0.2227 -0.014 0.04
10/2/00 13:24 0.2358 -0.013 0.04
10/2/00 13:24 0.2498 -0.023 0.07
10/2/00 13:24 0.2647 -0.022 0.07
10/2/00 13:24 0.2803 -0.02 0.06
10/2/00 13:24 ~ 0.297 -0.02 0.06
10/2/00 13:24 0.3147 -0.02 0.06
10/2/00 13:24 0.3333 -0.018 0.05
10/2/00 13:24 0.3532 -0.018 0.05
10/2/00 13:24 0.3742 -0.018 0.05
10/2/00 13:24 _ ' 0.3963 » -0.017 0.05
10/2/00 13:24 0.4198 -0.017 0.05
10/2/00 13:24 0.4447 -0.016 0.05
10/2/00 13:24 ' 0.4697 -0.016 0.05
10/2/00 13:24 0.4963 -0.016 0.05
10/2/00 13:24 0.5247 -0.016 0.05
10/2/00 13:24 0.5547 -0.015 0.05
10/2/00 13:24 0.5863 -0.015 0.05
10/2/0C 13:24 0.6213 -0.015 0.05
10/2/00 13:24 0.658 -0.015 0.05
10/2/00 13:24 0.6963 -0.015 0.05
10/2/00 13:24 0.738 -0.015 0.05
10/2/00 13:24 0.7813 -0.015 0.05
10/2/00 13:24 0.828 -0.015 0.05
10/2/00 13:24 0.8763 -0.015 0.05
10/2/00 13:24 0.928 -0.01%° 0.05

- 10/2/00 13:24 : 0.983 -0.015 0.05
10/2/00 13:24 1.0413 -0.015 0.0%

' 10/2/00 13:25 ' o 1.103 - -0.01% 0.05



Chan[2] Drawdown

Date Time ET (min) Meters H20 Feet H20
10/2/00 13:25 1.168 -0.017 0.05
10/2/00 13:25 1.238 -0.016 0.05
10/2/00 13:25 1.3113 -0.017 0.05
10/2/00 13:25 1.3897 -0.016 0.05
10/2/00 13:25 1.473 -0.015 0.05
10/2/00 13:25 1.5613 -0.015 0.05
10/2/00 13:25 1.6547 -0.015 0.05
10/2/00 13:25 1.753 . -0.015 0.05
10/2/00 13:25 1.858 -0.015 0.05
10/2/00 13:25 1.968 -0.015 0.05
10/2/00 13:26 2.0847 -0.015 0.05
10/2/00 13:26 2.2097 -0.015 0.05
10/2/00 13:26 2.3413 -0.015 0.05
10/2/00 13:26 2.4813 -0.015 0.05
10/2/00 13:26 ‘ 2.6297 -0.015 0.05
10/2/00 13:26 2.7863 -0.015 0.05
10/2/00 13:26 2.953 -0.015 0.05
10/2/00 13:27 3.1297 -0.015 0.05
10/2/00 13:27 3.3163 -0.015 0.05
10/2/00 13:27 3.5147 -0.016 0.05
10/2/00 13:27 3.7247 -0.015 0.05
10/2/00 13:27 3.9463 -0.015 0.05
10/2/00 13:28 : 4.1813 -0.015 0.05
10/2/00 13:28 . 4.4297 -0.015 0.05
10/2/00 13:28 4.693 -0.016 0.05
. 10/2/00 13:28 4.973 -0.015 0.05
10/2/00 13:29 5.2697 -0.016 0.05"
10/2/00 13:29 5.583 -0.015 0.05
10/2/00 13:29 5.9147 -0.015 0.05
10/2/00 13:30 6.2663 -0.015 0.05
10/2/00 13:30 6.6397 - -0.015 0.05
10/2/00 13:30 7.0347 -0.015 0.05
10/2/00 13:31 7.453 -0.015 0.05
10/2/00 13:31 7.8963 -0.015 0.05
10/2/00 13:32 8.3663 -0.015 0.05
10/2/00 13:32 8.8647 -0.015 0.05
10/2/00 13:33 9.3913 -0.016 0.05
10/2/00 13:33 9.9497 -0.016 0.05
10/2/00 13:34 10.5413 . -0.016 0.05
10/2/00 13:35 , 11.168 -0.015 0.05

10/2/00 13:35 11.8313 -0.015 0.05



in-Situ Inc.

Report generated:
Report from file:
- DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

Date Time
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47
10/2/00 13:47

Troll

10/23/00 11:06:16
S:\GOODR\CALVER~1\MW(09S2.BIN
2.31.0.0

10751
7.1
Trolt 4000
FD-MWO09-S-2
10/2/00 13:45:04
10/2/00 13:47:55
10/2/00 13:59:21
10/2/00 14.07:37
Minutes.
103
103
Pressure/l.evel
Pressure
15 PSI.
5
Surface
0 Meters H20
channel definition.
2.235 Meters H20
Chani2] Drawdown
ET (min) Meters H20  Feet H20
0 -0.014 0.04
0.005 , -1.162 3.54
0.01 -0.057 0.17
0.015 -0.437 1.338
0.02 - -0.376 1.15
0.025 -0.345 1.058
0.03 -0.308 0.94
0.035 -0.271 0.83
0.04 -0.243 0.74
0.045 -0.22 0.67
0.05 -0.199 0.61
0.055 -0.18 0.55
0.06 -0.162 0.49
0.065 -0.147 0.45



Chan[2] Drawdown

Date Time - ET (min) Meters H20  Feet H20
10/2/00 13:47 0.07 -0.133 0.41
10/2/00 13:47 ' 0.075 -0.121 0.37
10/2/00 13:47 0.08 -0.109 0.33
" 10/2/00 13:48 0.085 -0.102 0.31
10/2/00 13:48 ' 0.09 -0.095 0.29
10/2/00 13:48 0.095 -0.087 0.27
10/2/00 13:48 0.1 -0.081 0.25
10/2/00 13:48 ~ 0.1058 -~ -0.075 - 0.23
10/2/00 13:48 0.112 -0.069 0.21
10/2/00 13:48 0.1185 -0.063 0.19
10/2/00 13:48 0.1255 -0.058 0.18
10/2/00 13:48 0.1328 -0.052 0.16
10/2/00 13:48 0.1407 -0.047 0.14
10/2/00 13:48 0.149 -0.04 0.12
10/2/00 13:48 0.1578 -0.032 0.10
10/2/00 13:48 0.1672 -0.026 0.08
10/2/00 13:48 0.177 -0.021 0.06
10/2/00 13:48 0.1875 -0.017 0.05
10/2/00 13:48 0.1985 -0.014 0.04
10/2/00 13:48 0.2102 -0.011 0.03
10/2/00 13:48 0.2227 -0.009 0.03
10/2/00 13:48 0.2358 -0.007 0.02
10/2/00 13:48 0.2498 -0.018 0.05
10/2/00 13:48 0.2647 -0.017 0.05
10/2/00 13:48 0.2803 -0.017 0.05
10/2/00 13:48 : 0.297 -0.016 0.05
10/2/00 13:48 0.3147 -0.016 0.05
10/2/00 13:48 0.3333 -0.015 0.05
10/2/00 13:48 0.3532 -0.015 0.05
10/2/00 13:48 0.3742 -0.014 0.04
10/2/00 13:48 0.3963 - -0.014 0.04
10/2/00 13:48 0.4198 -0.014 0.04
10/2/00 13:48 0.4447 -0.014 0.04
10/2/00 13:48 0.4697 -0.014 0.04
10/2/00 13:48 0.4963 -0.014 0.04
10/2/00 13:48 0.5247 -0.014 0.04
10/2/00 13:48 0.5547 -0.013 0.04
10/2/00 13:48 0.5863 -0.013 0.04
10/2/00 13:48 0.6213 -0.013 ~ 0.04
10/2/00 13:48 0.658 -0.013 0.04
10/2/00 13:48 0.6963 -0.013 0.04
10/2/00 13:48 0.738 -0.013 0.04
-10/2/00 13:48 0.7813 -0.013 0.04
10/2/00 13:48 0.828 -0.013 0.04
10/2/00 13:48 0.8763 -0.013 0.04
10/2/00 13:48 0.928 -0.012 0.04
. 10/2/00 13:48 0.983 -0.013 0.04
10/2/00 13:48 1.0413 -0.013 0.04

" 10/2/00 13:49 ‘ S 1108 - -0.013 0.04



Chan[2] Drawdown

Date Time ET (min) Meters H20 Feet H20
10/2/00 13:49 1.168 -0.014 0.04
10/2/00 13:49 © 1.238 -0.013 0.04
10/2/00 13:49 1.3113 -0.014 0.04
10/2/00 13:49 1.3897 -0.014 0.04
10/2/00 13:49 ' 1.473 -0.014 0.04
10/2/00 13:49 _ 1.5613 -0.013 0.04
10/2/00 13:49 1.6547 -0.013 0.04
10/2/00 13:49 1753 -0.013 0.04
10/2/00 13:49 1.858 -0.013 0.04
10/2/00 13:49 1.968 -0.014 0.04
10/2/00 13:50 2.0847 -0.013 0.04
10/2/00 13:50 2.2097 -0.013 0.04
10/2/00 13:50 2.3413 -0.013 0.04
10/2/00 13:50 2.4813 -0.013 0.04
10/2/00 13:50 2.6297 -0.013 0.04
10/2/00 13:50 2.7863 -0.013 0.04
10/2/00 13:50 2.953 -0.013 . 0.04
10/2/00 13:51 3.1297 -0.013 0.04
10/2/00 13:51 3.3163 -0.013 0.04
10/2/00 13:51 3.5147 -0.013 0.04
10/2/00 13:51 3.7247 -0.013 0.04
10/2/00 13:51 ' 3.9463 -0.013 0.04
10/2/00 13:52 4.1813 -0.013 0.04
10/2/00 13:52 4.4297 -0.013 0.04
10/2/00 13:52 o 4693 -0.014 0.04
10/2/00 13:52 4.973 -0.014 0.04
10/2/00 13:53 5.2697 -0.013 0.04
10/2/00 13:53 5.583 -0.014 0.04
10/2/00 13:53 5.9147 -0.014 0.04
10/2/00 13:54 6.2663 -0.014 0.04
10/2/00 13:54 . 6.6397 -0.014 0.04
10/2/00 13:54 7.0347 -0.014 0.04
10/2/00 13:55 7.453 -0.014 0.04
10/2/00 13:55 7.8963 -0.014 0.04

" 10/2/00 13:56 8.3663 -0.014 0.04
10/2/00 13:56 . 8.8647 -0.014 0.04
10/2/00 13:57 9.3913 -0.014 0.04
10/2/00 13:57 9.9497 -0.014 0.04
10/2/00 13:58 : 10.5413 -0.014 0.04

10/2/00 13:59 11.168 : -0.014 0.04



In-Situ Inc.

Report generated:
Report from fite:
- DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name:

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

................

10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56
10/2/00 15:56

Troli

10/23/00 11:07:08
S\GOODR\CALVER~1\MW10S1.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MW10-8-1
10/2/00 15:52:27
10/2/00 15:56:25
10/2/00 16:07:07
10/2/00 16:34:32
Minutes.
102
102
Pressure/Level
Pressure
15 PSI.
1
Surface
0 Meters H20
channel definition.
1.573 Meters H20
Chan|2] Drawdown
ET (min) Meters H20  Feet H20
0 0 0.00
0.005 -0.001 0.00
0.01 -0.868 2.65
0.015 -0.267 0.81
0.02 - -0.172 0.52
0.025 -0.154 0.47
0.03 -0.129 0.39
0.035 -0.109 0.33
0.04 -0.092 0.28
0.045 -0.078 0.24
0.05 -0.067 0.20
0.055 -0.059 0.18
0.06 -0.05 0.15
0.065 -0.043 0.13



Chan|2] Drawdown

Date Time ET (min) Meters H2C  Feet H20
10/2/00 15:56 0.07 -0.037 0.11
10/2/00 15:56 0.075 -0.034 0.10
10/2/00 15:56 0.08 -0.029 0.09
10/2/00 15:56 0.085 ~0.026 .0.08
10/2/00 15:56 0.09 -0.024 0.07
10/2/00 15:56 0.095 -0.021 0.06
10/2/00 15:56 0.1 -0.02 0.06
10/2/00 15:56 . - 0.1058 -0.017 0.05
10/2/00 15:56 0.112 -0.016 '0.05
10/2/00 15:56 . 0.1185 -0.014 0.04
10/2/00 15:56 0.1255 -0.012 0.04
10/2/00 15:56 0.1328 -0.011 0.03
10/2/00 15:56 0.1407 -0.01 0.03
10/2/00 15:56 0.149 -0.009 0.03
10/2/00 15:56 S 0.1578 -0.008 0.02
10/2/00 15:56 : 0.1672 -0.006 0.02
10/2/00 15:56 0177 -0.006 0.02
10/2/00 15:56 0.1875 -0.005 0.02
10/2/00 15:56 0.1985 -0.005 0.02
10/2/00 15:56 0.2102 -0.004 0.01
10/2/00 15:56 0.2227 -0.004 0.01

10/2/00 15:56 0.2358 -0.003 0.01
10/2/00 15:56 0.2498 -0.002 0.01
10/2/00 15:56 - 0.2647 -0.014 0.04
10/2/00 15:56 0.2803 -0.014 0.04
10/2/00 15:56 0.297 - -0.012 0.04
10/2/00 15:56 0.3147 -0.012 0.04
10/2/00 15:56 0.3333 -0.011 0.03
10/2/00 15:56 0.3532 -0.011 0.03
10/2/00 15:56 0.3742 . -0.011 0.03
10/2/00 15:56 0.3963 -0.011 0.03
10/2/00 15:56 0.4198 -0.011 0.03
10/2/00 15:56 0.4447 -0.011 0.03
10/2/00 15:56 0.4697 -0.011 0.03
10/2/00 15:56 0.4963 -0.011 0.03
10/2/00 15:56 0.5247 -0.011 0.03
10/2/00 15:56 - 0.5547 -0.011 0.03
10/2/00 15:57 ’ 0.5863 -0.01 0.03
10/2/00 15:57 . 0.6213 -0.01 0.03
10/2/00 15:57 . 0.658 -0.01 0.03
10/2/00 15:57 0.6963 -0.01 ~0.03
10/2/00 15:57 0.738 -0.011 0.03
10/2/00 15:57 0.7813 -0.01 0.03
10/2/00 15:57 0.828 -0.01 0.03
10/2/00 15:57 0.8763 -0.01 0.03
10/2/00 15:57 0.928 -0.01 0.03
10/2/00 15:57 . 0.983 -0.01 0.03
10/2/00 15:57 ' 1.0413 -0.009 0.03

10/2/00 15:57 ' 1.103 -0.01 0.03



Chanj2] Drawdown

Date Time ET (min) Meters H20  Feet H20
10/2/00 15:57 1.168 -0.009 0.03
10/2/00 15:57 ' 1.238 -0.009 0.03
10/2/00 15:57 1.3113 -0.009 0.03
10/2/00 15:57 1.3897 -0.01 0.03

" 10/2/00 15:57 ' 1.473 -0.009 0.03
10/2/00 15:57 _ 1.5613 -0.01 0.03
10/2/00 15:58 . 1.8547 -0.011 0.03

-10/2/00 15:58 1.753 -0.011 0.03
10/2/00 15:58 1.858 . -0.01 . 0.03
10/2/00 15:58 1.968 -0.009 0.03
10/2/00 15:58 2.0847 -0.01 0.03
10/2/00 15:58 2.2097 -0.011 0.03
10/2/00 15:58 2.3413 -0.01 0.03
10/2/00 15:58 2.4813 -0.011 0.03
10/2/00 15:58 2.6297 -0.01 0.03
10/2/00 15:59 2.7863 -0.009 0.03
10/2/00 15:59 2.953 -0.009 - 0.03
10/2/00 15:59 - 3.1297 -0.009 0.03
10/2/00 15:59 3.3163 -0.009 0.03
10/2/00 15:59 3.5147 -0.009 0.03
10/2/00 16:00 , 3.7247 -0.01 0.03
10/2/00 16:00 : 3.9463 -0.01 0.03
10/2/00 16:00 4.1813 -0.01 0.03
10/2/00 16:00 . 4.4297 -0.009 0.03
10/2/00 16:01 . 4.693 -0.01 0.03
10/2/00 16:01 4.973 -0.01 0.03
10/2/00 16:01 5.2697 -0.01 0.03
10/2/00 16:01 5.583 -0.009 0.03
10/2/00 16:02 5.9147 -0.01 0.03
10/2/00 16:02 . 6.2663 -0.01 0.03
10/2/00 16:03 6.6397 -0.01 0.03
10/2/00 16:03 7.0347 -0.009 0.03
10/2/00 16:03 7.453 -0.009 0.03
10/2/00 16:04 7.8963 -0.01 0.03
10/2/00 16:04 8.3663 -0.01 0.03
10/2/00 16:05 8.8647 -0.01 0.03
10/2/00 16:05 : 9.3913 -0.01 0.03 .
10/2/00 16:06 9.9497 -0.01 0.03

10/2/00 16:06 ' 10.5413 -0.01 0.03



in-Situ Inc.

Report generated:
Report from file:
DataMgr Version

Serial number:
Firmware Version
Unit name:

Test name:

Test defined on:
Test started on:
Test stopped on:
Test extracted on:

Data gathered using Logarithmic testing
Maximum time between data points:
Number of data samples:

1.0000

TOTAL DATA SAMPLES

Channel number [2]
Measurement type:
Channel name;

Sensor Range:

Specific gravity:

Mode:

User-defined reference:
Referenced on:

Pressure head at reference:

Date Time
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22 -
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22
10/2/00 16:22

Troll

10/23/00 11:08:01
SAGOODR\CALVER~1\MW10S2.BIN
2.31.0.0

10751
7.1
Troll 4000
FD-MW10-S-2
10/2/00 16:21:33
10/2/00 16:22:56
10/2/00 - 16:34:04
10/2/00 16:35:18
Minutes.
102
102
Pressure/Level
Pressure
15 PSL.
1
Surtface
0 Meters H20
channel definition.
1.574 Meters H20
Chan|2] Drawdown
ET (min) Meters H20  Feet H20
0 -0.009 0.03
0.005 . -0.713 217
0.01 -0.31 0.94
0.015 -0.187 0.57
0.02 -0.163 0.50
0.025 -0.137 0.42
0.03 -0.117 0.36
0.035 -0.099 0.30
0.04 -0.083 0.25
0.045 -0.071 0.22 .
0.05 -0.061 0.19
0.055 -0.054 0.16
0.06 -0.046 0.14
0.065

-0.042 0.13



Chani2] Drawdown

Date  Time ET (min) Meters H20  Feet H20
10/2/00 16:23 0.07 -0.037 0.11
10/2/00 16:23 0.075 -0.033 0.10
10/2/00 16:23 0.08 -0.029 0.09
10/2/00 16:23 0.085 -0.026 .0.08
10/2/00 16:23 0.09 -0.024 0.07
10/2/00 16:23 0.095 -0.021 0.06
10/2/00 16:23 0.1 -0.021 .0.06
10/2/00 16:23 \ 0.1058 -0.018 0.05
10/2/00 16:23 0.112 -0.017 0.05
10/2/00 16:23 . . 0.1185 -0.015 0.05
10/2/00 16:23 0.1255 -0.014 0.04
10/2/00 16:23 0.1328 -0.012 0.04
10/2/00 16:23 0.1407 -0.011 0.03
10/2/00 16:23 0.149 -0.01 0.03
10/2/00 16:23 S 0.1578 -0.01 0.03
10/2/00 16:23 0.1672 -0.009 - 0.03
10/2/00 16:23 0.177 -0.007 0.02
10/2/00 16:23 0.1875 -0.007 0.02
10/2/00 16:23 0.1985 -0.007 0.02
10/2/00 16:23 0.2102 -0.007 0.02
10/2/00 16:23 0.2227 -0.004 0.01
10/2/00 16:23 0.2358 -0.004 0.01
10/2/00 16:23 0.2498 -0.015 0.05
10/2/00 16:23 0.2647 -0.015 0.05
10/2/00 16:23 0.2803 -0.015 0.05
10/2/00 16:23 0.297 -0.014 0.04
10/2/00 16:23 0.3147 -0.014 0.04
10/2/00 16:23 - 0.3333 -0.014 0.04
10/2/00 16:23 0.3532 -0.014 0.04
10/2/00 16:23 0.3742 . -0.013 0.04
10/2/00 16:23 0.3963 -0.013 0.04
10/2/00 16:23 0.4198 -0.012 0.04
10/2/00 16:23 0.4447 -0.012 0.04
10/2/00 16:23 _ 0.4697 -0.012 0.04

" 10/2/00 16:23 0.4963 -0.012 0.04
10/2/00 16:23 0.5247 -0.012 0.04
10/2/00 16:23 0.5547 -0.011 0.03
10/2/00 16:23 ' 0.5863 -0.011 0.03
10/2/00 16:23 \ 0.6213 -0.012 0.04
10/2/00 16:23 : 0.658 -0.011 0.03
10/2/00 16:23 0.6963 -0.012 . 0.04
10/2/00 16:23 0.738 -0.012 0.04
10/2/00 16:23 10.7813 -0.011 0.03
10/2/00 16:23 0.828 -0.012 0.04
10/2/00 16:23 0.8763 -0.011 0.03
10/2/00 16:23 0.928 -0.011 1 0.03
10/2/00 16:23 . 0.983 -0.011 0.03
10/2/00 16:23 1.0413 -0.011 0.03

10/2/00 16:24 ' 1.103 _ -0.012 0.04



Chan[2] Drawdown

Date = Time ET (min) Meters H20 Feet H20
10/2/00 16:24 1.168 -0.011 - 0.03
10/2/00 16:24 1.238 -0.012 0.04
10/2/00 16:24 1.3113 -0.011 0.03
10/2/00 16:24 1.3897 -0.011 0.03
10/2/00 16:24 1.473 -0.011 0.03
10/2/00 16:24 1.5613 -0.011 0.03
10/2/00 16:24 1.6547 -0.011 0.03
10/2/00 16:24 1.753 . -0.011 ©0.03
10/2/00 16:24 1.858 -0.011 0.03
10/2/00 16:24 ©1.968 -0.011 0.03
10/2/00 16:25 2.0847 -0.011 0.03
10/2/00 16:25 2.2097 -0.011 0.03
10/2/00 16:25 2.3413 -0.011 0.03
10/2/00 16:25 2.4813 © -0.011 0.03
10/2/00 16:25 C 2.6297 -0.011 0.03
10/2/00 16:25 2.7863 -0.011 0.03
10/2/00 16:25 2.953 -0.011 - 0.03
10/2/00 16:26 3.1297 -0.012 0.04
10/2/00 16:26 3.3163 -0.011 0.03
10/2/00 16:26 3.5147 -0.011 0.03
10/2/00 16:26 3.7247 -0.011 0.03
10/2/00 16:26 3.9463 -0.011 0.03
10/2/00 16:27 . 4.1813 -0.011 0.03
10/2/00 16:27 * . 4.4297 -0.011 0.03
10/2/00 16:27 4.693 -0.011 0.03
10/2/00 16:27 4.973 -0.011 0.03
10/2/00 16:28 5.2697 -0.011 0.03
10/2/00 16:28 5.583 -0.011 0.03
10/2/00 16:28 5.9147 -0.011 0.03
10/2/00 16:29 6.2663 -0.011 0.03
10/2/00 16:29 6.6397 -0.011 0.03
10/2/00 16:29 7.0347 -0.011 0.03
10/2/00 16:30 7.453 -0.011 0.03
10/2/00 16:30 7.8963 -0.011 0.03
10/2/00 16:31 8.3663 0011 0.03
10/2/00 16:31 8.8647 -0.011 0.03
10/2/00 16:32 9.3913 -0.011 0.03
10/2/00 16:32 9.9497 - -0.011 0.03

10/2/00 16:33 10.5413 -0.011 0.03
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10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
. 10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00
10/02/00

18:10:07
18:10:07
18:10:08
18:10:08
18:10:09
18:10:10
18:10:11
18:10:11
18:10:12
18:10:13

18:10:14 .

18:10:15
18:10:17
18:10:18
18:10:19
18:10:20
18:10:22
18:10:23
18:10:25
18:10:26
18:10:28
18:10:30
18:10:32
18:10:34
18:10:36
18:10:38
18:10:41
18:10:43
18:10:46
18:10:49
18:10:52
18:10:55
18:10:59
18:11:03
18:11:07
18:11:11
18:11:15
18:11:20
18:11:25
18:11:30
18:11:36
18:11:42
18:11:48
18:11:55
18:12:02

18:12:09

18:12:17
18:12:25
18:12:34
18:12:44
18:12:54
18:13:04
18:13:15
18:13:27
18:13:40
18:13:53
18:14:07
18:14:22
18:14:38
18:14:55
18:15:13
18:15:31
18:15:51
18:16:12
18:16:35
18:16:59
18:17:24

0.1672
0.1770
0.1875
0.1985
0.2102
0.2227
0.2358
0.2498
0.2647
0.2803

0.2970

0.3147
0.3333
0.3532
0.3742
0.3963
0.4198
0.4447
0.4697
0.4963
0.5247
0.5547
0.5863
0.6213
0.6580
0.6963
0.7380
0.7813
0.8280
0.8763
0.9280
0.9830
1.0413
1.1030
1.1680
1.2380
1.3113
1.3897
1.4730

- 1.5613

1.6547
1.7530
1.8580
1.9680
2.0847
2.2097
2.3413
2.4813
2.6297
2.7863
2.9530
3.1297
3.3163
3.5147
3.7247
3.9463
4.1813
4.4297
4.6930
4.9730
5.2697
5.5830
5.9147
6.2663
6.6397
7.0347
7.4530

-0.003
-0.002
-0.002
-0.002
-0.002
-0.001
-0.001
-0.019
-0.019
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.017
-0.018
-0.017
-0.017
-0.018
-0.018
-0.018
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.017
-0.018
-0.018
-0.018
-0.018
-0.018
-0.018
-0.017
-0.018
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.017
-0.018
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ATTACHMENT |
ANALYTICAL RESULTS



S~

INITIAL GROUNDWATER ANALYTICAL DATA



CTO189 - NWIRP CALVERTON

WATER DATA
QUANTERRA
SDG: CA001

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

FD-GWGR18-00
03/01/00
C€0C020132009
NORMAL

0.0%

UG/L

FD-GWGR24-00
03/01/00
C0C020132007
NORMAL

0.0%

UGiL

FD-GWGR4-00
02/29/00
C0C020132002
NORMAL

0.0 %

UG/

Page

FD-GWGRD-00
02/28/00
C0B2S0180001
NORMAL

00%

UG/IL

RESULT  QUAL

CODE

RESULT  QUAL

CODE

RESULT QUAL

CODEJRESULT  QUAL CODE
PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS 2100 1100 3400 1200
GASOLINE RANGE ORGANICS 1200 1700 5800 290




CTO189 - NWIRP CALVERTON

WATER DATA

QUANTERRA Page 4
SDG: CA001
SAMPLE NUMBER: GWFD-030200
SAMPLE DATE: 03/02/00 IN) i1 11
LABORATORY ID: C0C030123002
QC_TYPE: NORMAL
% SOLIDS: 0.0% 100.0 % 100.0 % 100.0 %
UNITS: UG/L
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE JRESULT QUAL CODE JRESULT QUAL CODE

PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS

570

GASOLINE RANGE ORGANICS

100 u




CTO189 - NWIRP CALVERTON

WATER DATA

QUANTERRA Page 1
SDG:; CA001

SAMPLE NUMBER: FD-GW01S-00 FD-GW03S-00 FD-GW045-00 FD-GWO05S-00

SAMPLE DATE: 03/01/00 03/01/00 02/29/00 02/29/00

LABORATORY ID: C0C020132010 C0C020132008 €0C020132005 €0C020132003

QG_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0% 0.0% 0.0 %

UNITS: UGIL UGIL UGIL UGIL

FIELD DUPLICATE OF:

RESULT  QUAL CODEJRESULT  QUAL CODE |[RESULT  QUAL CODE|RESULT  QUAL CODE

VOLATILES , ,
1,1,1-TRICHLOROETHANE 10 U 10 u 50 u 10 U
1,1,2,2-TETRACHLOROE THANE 10 U 10 u 50 U 10 u
1,1,2-TRICHLOROETHANE 10 U 10 u 50 U 10 T
1,1,2-TRICHLOROTRIFLUOROE THANE 10 uJ C 110 uJ C |50 U G {10 w c
1,1-DICHLOROETHANE. 10 ) 10 u 50 U 10 U
1,1-DICHLOROETHENE 10 uJ c [0 uJ c 150 w c o uJ C
1,2-DICHLOROETHANE 10 1] 10 U 50 U 10 u
1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 50 u 10 u
1,2-DICHLOROPROPANE 10 u 10 1] 50 u 10 U
2-BUTANONE 10 uJ c o uJ c |50 uJ c [0 uJ - C
2-HEXANONE 10 u 10 U 50 U 10 u
4-METHYL-2-PENTANONE 10 u 10 U 50 u 10 u

ACETONE 10 uJ c |10 uJ c |50 us c lwo uJ c
BENZENE 10 1] 10 U 50 u 10 u
BROMODICHLOROMETHANE 10 U 10 u 50 u 10 u
BROMOFORM 10 u 10 U 50 U 10 v
BROMOMETHANE 10 u 10 u 50 u 10 u

CARBON DISULFIDE 10 u 10 Y 50 U 10 Y]

CARBON TETRACHLORIDE 10 u 10 U 50 u 10 U
CHLOROBENZENE 10 u 10 u 50 U 10 u
CHLOROETHANE 10 uJ Cc |10 w C |50 ud Cc |10 u C
CHLOROFORM 10 u 10 U 50 u 10 U
CHLOROMETHANE 10 u 10 U 50 U 10 u
CIS-1,3-DICHLOROPROPENE i0 u i0 U 50 U 10 U
DIBROMOCHLOROMETHANE 10 u 10 U 50 U 10 Y
DIFLUORODICHLOROMETHANE 10 uJ c |10 uJ C |50 uJ c jiwo uJ c
ETHYLBENZENE 10 1] 10 u 120 110

METHYL TERT-BUTYL ETHER 10 U 10 U 50 u 10 u

METHYLENE CHLORIDE 10 u 10 U 50 u 10 u

STYRENE 10 1] 10 1] 50 u 10 U
TETRACHLOROETHENE 10 U 10 U 50 U 10 U

TOLUENE 10 1] 10 U 52 J p |10 u




CTO189 - NWIRP CALVERTON

WATER DATA 2
QUANTERRA Page
SDG: CA001
SAMPLE NUMBER: FD-GW01S-00 FD-GW03S-00 FD-GW04S-00 FD-GW055-00
SAMPLE DATE: 03/01/00 03/01/00 02/29/00 02/29/00
LABORATORY {D: C0C020132010 €0C020132008 C0C020132005 €0C0201 32003
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 % 0.0% 0.0%
ONITS: UG/L UG/ UG UG/L
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE |RESULTY QUAL CODEJRESULT QUAL CODE
VOLATILES )
TRICHLOROFLUOROMETHANE 10 U 10 Y 50 U 10 u
VINYL CHLORIDE 10 uJ C |10 uJ C |50 uJ c 10 uJ c
XYLENES, TOTAL 10 U 2.2 J P 11100 460




CTO189 - NWIRP CALVERTON

WATER DATA
QUANTERRA Page 3
SDG: CA001
SAMPLE NUMBER: FD-GWO06S-00 FD-GW07S-00 FD-GWGR11-00 FD-GWGR16-00
SAMPLE DATE: 02/29/00 03/02/00 02/28/00 02/29/00
LABORATORY ID: C0C020132001 C0C030123001 C0B290180002 C0C020132004
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 % 0.0% 0.0 %
UNITS: UGIL UGIL UGIL UGIL
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE |RESULT  QUAL CODE|RESULT  QUAL CODE
VOLATILES
1,1,1-TRICHLOROETHANE 10 U 10 u 33 u 10 u
1,1,2 2-TETRACHLOROETHANE 10 u 10 u 33 U 10 u
1,1,2-TRICHLOROETHANE 10 ) 10 u 33 u 10 u
1,1,2-TRICHLOROTRIFLUOROETHANE 10 uJ c |0 ] 33 u 13 J C
1,1-DICHLOROETHANE 10 u 10 u 33 1] 10 u
1.1-DICHLOROETHENE 10 UJ C {10 (V) 33 U 10 . uJ C
1,2-DICHLOROETHANE 10 U 10 u 33 1] 10 u
1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 33 u 10 U -
1,2-DICHLOROPROPANE 10 u 10 u 33 u 10 U
2-BUTANONE 10 (§A] c 10 u 33 uJ [ RT1] uJ “C
2-HEXANONE 10 U 10 W C 33 U 10 U
4-METHYL-2-PENTANONE 10 u 10 uJ c |33 u 10 U
ACETONE 10 [A) C |10 u kx} uJ C J1o U4 (o}
BENZENE 10 u 10 U 6 J P |10 u
BROMODICHLOROMETHANE 10 . u 10 u 33 u 10 u
BROMOFORM 10 U 10 u 33 u 10 u
BROMOMETHANE 10 §) 10 4] a3 u 10 u
CARBON DISULFIDE 10 U 10 u 33 u 10 u
CARBON TETRACHLORIDE 10 U 10 U 33 U 10 u
CHLOROBENZENE 10 u 10 TE 33 U 10 U
CHLOROETHANE 10 uJ ¢ | ] c ]33 ud- c |10 ] c
CHLORQFORM 10 U 10 U 33 U 10 1]
CHLOROMETHANE 10 u 10 u a3 U 10 u
"CIS-1,3-DICHLOROPROPENE 10 U 10 u 33 v | 0 U
DIBROMOCHLOROMETHANE 10 U 10 7] 33 u 10 u
DIFLUORODICHLOROMETHANE 10 u C Jio uJ c |33 u 10 uJ c
ETHYLBENZENE 28 10 V] 220 37 J P
METHYL TERT-BUTYL ETHER 10 u 10 U 33 u. 10 uJ c
METHYLENE CHLORIDE 10 u 10 U 33 u 10 u
STYRENE 10 U 10 U 33 u 10 u
TETRACHLOROETHENE 10 u 10 u 3 u 10 u
TOLUENE 10 u 10 U 550 1.2 J P
TRANS-1,3-DICHLOROPROPENE 10 u 10 u 33 u 10 U




CTO189 - NWIRP CALVERTON

WATER DATA
QUANTERRA Page ‘
SDG: CA001
SAMPLE NUMBER: FD-GW06S-00 FD-GW07S-00 FD-GWGR11-00 FD-GWGR16-00
SAMPLE DATE: 02/29/00 - 03/02/00 02/28/00 02/29/00
LABORATORY ID: C0C020132001 C0C030123001 C0B290180002 C0C020132004
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 00% 0.0 % 0.0%
UNITS: UGIL UG/L UGn UG/
FIELD DUPLICATE OF: :
RESULT  QUAL RESULT  QUAL CODE JRESULT QUAL CODEJRESULT QUAL CODE
VOLATILES )
TRICHLOROFLUOROMETHANE 10 U 10 u 3 UJ C J1o U
VINYL CHLORIDE 10 uJ 10 U 33 u 10 us o]
XYLENES, TOTAL 170 10 U 1100 24




CTO189 - NWIRP CALVERTON

WATER DATA

QUANTERRA Page 5

SDG: CA001

SAMPLE NUMBER: FD-GWGR19.00 FD-GWGR24-00 FD-GWGR4-00 FD-GWGRD-00

SAMPLE DATE: 03/01/00 03/01/00 02/29/00 02/28/00

LABORATORY 1D: C0C020132009 C0C020132007 C0C020132002 C08290180001

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0% 0.0 % 0.0%

UNITS: UG/L UG/ UGIL UG/L

FIELD DUPLICATE OF:

RESULT  QUAL CODEJRESULT  QUAL CODE [RESULT  QUAL coDE|rESULT quAL CODE

VOLATILES
1,1,1-TRICHLOROE THANE 10 U 20 u 100 - U 10 U

1,1,2 2-TETRACHLOROETHANE 10 u 20 U 100 U 10 u
1,1,2-TRICHLOROETHANE 10 U 20 u 100 u 10 u
1,1,2-TRICHLOROTRIFLUOROETHANE 10 u 20 uJ C 100 uJ C |10 U
1,1-DICHLOROETHANE 10 U 20 1] 100 U 10 U
1,1-DICHLOROETHENE 10 U 20 ul c j100 UJ ¢ o U
1,2-DICHLOROETHANE 10 U 20 u 100 U 10 U
1,2-DICHLOROETHENE (TOTAL) 10 U 20 1] 100 u 10 U
1,2-DICHLOROPROPANE 10 U 20 u 100 - 1] 10 u
2-BUTANONE 10 U 20 ul c |00 uJ c |10 uJ c
2-HEXANONE - 10 uJ C J20 U 100 U 10 u Jo
4-METHYL-2-PENTANONE 10 ud ¢ |20 U 100 U 10 U

ACETONE 10 u 20 ud c 100 uJ c j10 U 8
BENZENE 10 U 88 J P [100 u 10 U
BROMODICHLOROMETHANE 10 U 20 u 100 U 10 u
BROMOFORM 10 U 20 U 100 u 10 U
BROMOMETHANE 10 U 20 u 100 u 10 U

CARBON DISULFIDE 10 U 20 U 100 u 10 u

CARBON TETRACHLORIDE 10 U 20 U 100 U 10 U
CHLOROBENZENE 10 U 20 u 100 u 10 U
CHLOROETHANE 10 u 20 uJ c f100 ud c | uJ c
CHLOROFORM 10 u 20 u 100 u 10 U

CHLOROME THANE 10 w C j20 u 100 u 10 U
CIS-1,3-DICHLOROPROPENE 10 U 20 U 100 9 10 9]
DIBROMOCHLOROMETHANE i U 20 u 100 U 10 U
DIFLUORODICHLOROMETHANE 10 uJ C J2o UJ C j100 uJ C ]t Y
ETHYLBENZENE 10 U 83 290 10 u

METHYL TERT-BUTYL ETHER 10 Y 20 u 100 u 10 u

METHYLENE CHLORIDE 10 U 20 u 100 u 10 u

STYRENE 10 U 20 U 100 u 10 U
TETRACHLOROETHENE 10 U 20 u 100 u 10 u

TOLUENE 10 U 28 140 10 U
TRANS-1,3-DICHLOROPROPENE 10 ) 20 U 100 u 10 u




CTO189 - NWIRP CALVERTON
WATER DATA '

QUANTERRA Page 6
SDG: CA001
SAMPLE NUMBER: FD-GWGR19-00 FD-GWGR24-00 FD-GWGR4-00 FD-GWGRD-00
SAMPLE DATE: 03/01/00 03/01/00° 02/29/00 02/28/00
LABORATORY ID: C0C020132009 C€0C020132007 €0C020132002 €08290180001
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 0.0% 0.0% 0.0%
UNITS: UGIL UGIL uGn UG/L
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE JRESULT QUAL CODEJRESULT  QUAL CODE
VOLATILES
TRICHLOROFLUOROMETHANE 10 U U 100 U 10 u
VINYL CHLORIDE 10 U w C 100 uJ Cc |10 U
XYLENES, TOTAL 10 U 390 2300 3.9 J P




CTO189 - NWIRP CALVERTON

WATER DATA ,
QUANTERRA Page
SDG: CA001
SAMPLE NUMBER: GWFD-030200 GWTB-022800 GWTB-022900 GWTB-030100
SAMPLE DATE: 03/02/00 02/28/00 02/29/00 03/01/00
LABORATORY ID: C0C030123002 C0B290180003 C0C020132006 €0C020132011
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 0.0% 0.0% 0.0%
UNITS: uGnL UG UGIL uGlL
FIELD DUPLICATE OF: :
RESULT _ QUAL CODE|RESULT _ QUAL CODEJRESULT  QUAL  CODE|RESULT QUAL  CODE
VOLATILES
1,1,1-TRICHLOROE THANE 10 u 10 u 10 u 10 U
1,1,2,2-TETRACHLOROETHANE 10 u 10 u 10 u 10 U
1,1,2-TRICHLOROETHANE 10 u 10 U 10 ] 10 u
1,1,2-TRICHLOROTRIFLUOROETHANE 10 u ‘J1o U 10 uJ c [0 uJ C
1,1-DICHLOROETHANE 10 ] 10 u 10 U 10 ) ¢
1,1-DICHLOROETHENE 10 u 10 ] 10 us c |10 uJ c
1,2-DICHLOROETHANE 10 u 10 u 10 u_ 10 u
1,2-DICHLOROE THENE (TOTAL) 10 u 10 u 10 U 10 ]
1,2-DICHLOROPROPANE 10 y 10 ] 10 U 10 U
2-BUTANONE 10 T 10 uJ c {10 uJ c {10 uJ c
2-HEXANONE 10 uJ ¢ 1o u 10 1] 10 u
4-METHYL-2-PENTANONE 10 uJ c |10 u 10 ] 10 u
ACETONE 10 u 8 [0 u 13 J cp |24 J cP
BENZENE 10 U 10 U 10 - U 10 U
BROMODICHLOROMETHANE 10 u 10 1] 10 U 10 1]
BROMOFORM 10 U 10 (V] 10 U 10 U
BROMOMETHANE - 10 u J10 U 10 u 10 u
CARBON DISULFIDE 10 u 10 u 10 ld :g 3
CARBON TETRACHLORIDE 10 u 10 u 10
CHLOROBENZENE 10 u 10 u 10 v 10 )
CHLOROETHANE 10 U 10 uJ ¢ |10 uJ c |0 uJ C
CHLOROFORM 10 U 10 U 10 U .1 0 U
CHLOROMETHANE 10 uJ C j10 U 10 u 10 u
C1S-1,3-DICHLOROPROPENE : 10 u 10 u 10 3 :g 3
DIBROMOCHLOROMETHANE 10 u io u 10
DIFLUORODICHLOROMETHANE 10 ud C_ |10 u 10 uJ C j1o uJ c
ETHYLBENZENE v 10 u 10 u 10 3 :g 3
METHYL TERT-BUTYL ETHER 10 u 10 u 10 . = U
METHYLENE CHLORIDE 10 u 10 u 10
STYRENE 10 U 10 U 10 u 10 u
1 U
TETRACHLOROETHENE 10 u 10 u 10 v 0
TOLUENE 10 U 10 U 10 u 10 u
u
TRANS-1.3-DICHLOROPROPENE 10 U 10 U 10 U 10




CTO189 - NWIRP CALVERTON

WATER DATA
QUANTERRA Page
SDG: CA004
SAMPLE NUMBER: GWFD-030200 GWTB-022800 GWTB-022900 GWTB-030100
SAMPLE DATE: 03/02/00 ' 02/28/00 02/29/00 03/01/00
LABORATORY ID: . C0C030123002 08290180003 C0C020132006 C0C020132011
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 0.0% 00%
UNITS: UG/IL UG/L UG/L UGI/L
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE {RESULT QUAL CODE JRESULT QUAL CODE
VOLATILES
TRICHLORQF LUOROMETHANE Y uJ Cc J10 u 10 8]
VINYL CHLORIDE U u 10 ul c}lio U C
XYLENES, TOTAL U U 10 U 10 u




CTO189 - NWIRP CALVERTON
WATER DATA

QUANTERRA

SDG: CA001

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

GWTB-030200

03/02/00
€0C030123003
NORMAL
0.0%

‘UGIL

11

100.0 %

11

100.0 %

Page

11

100.0 %

RESULT  QUAL

CODE

RESULT

QUAL

CODE

RESULT

QUAL

CODE

CODE

VOLATILES
1,1,1-TRICHLOROETHANE

10

RESULT  QUAL

1,1,2,2-TETRACHLOROETHANE

10

1,1,2-TRICHLOROETHANE

10

1,1,2-TRICHLOROTRIFLUOROETHANE

10

1,1-DICHLOROETHANE

10

1,1-DICHLOROETHENE

10

1,2-DICHLOROETHANE

10

1,2-DICHLOROETHENE (TOTAL)

10

1,2-DICHLOROPROPANE

10

2-BUTANONE

10

2-HEXANONE

10

4-METHYL-2-PENTANONE

10

ACETONE

10

BENZENE

10

BROMODICHLOROMETHANE

10

BROMOFORM

10

BROMOMETHANE

10

CARBON DISULFIDE

10

CARBON TETRACHLORIDE

10

CHLOROBENZENE

10

CHLOROETHANE

10

CHLOROFORM

10

CHLOROMETHANE

10

Ci8-1,3-DICHLOROPROPENE

10

DIBROMOCHLOROMETHANE

10

DIFLUORODICHLOROMETHANE

10

ETHYLBENZENE

10

METHYL TERT-BUTYL ETHER

10

METHYLENE CHLORIDE

10

STYRENE

10

TETRACHLORQETHENE

10

TOLUENE

10

TRANS-1.3-DICHLOROPROPENE

10

cleleleleicic|Eleielciclalclclaclc|cic|clclCiCle|cicleiclc|cle|jc




CTO189 - NWIRP CALVERTON

WATER DATA Page 10
QUANTERRA
SDG: CA001
SAMPLE NUMBER: GWTB-030200
SAMPLE DATE: 03/02/00 N 11 1
LABORATORY ID: €0C030123003
QC_TYPE: NORMAL
% SOLIDS: 00% 100.0 % 100.0 % 100.0 %
UNITS: UG
FIELD DUPLICATE OF;
RESULT _ QUAL CODEJRESULT  QUAL CODEJRESULT QUAL  CODE|RESULT QUAL  CODE
VOLATILES ’
TRICHLOROFLUOROMETHANE 10 Y
VINYL CHLORIDE 10 u
XYLENES, TOTAL 10 u




CTO189 - NWIRP CALVERTON
WATER DATA
QUANTERRA

Page 1
SDG: CA001
SAMPLE NUMBER: FD-GW01S-00 FD-GW03S-00 FD-GW04S-00 FD-GW055-00
SAMPLE DATE: 03/01/00 03/01/00 02/29/00 02/29/00
LABORATORY ID: C0C020132010 C0C020132008 C0C020132005 C0C020132003
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 00% 00% 00 %
UNITS: uGIL UGIL UGIL UGIL
FIELD DUPLICATE OF:

RESULT  QUAL CODEJRESULT  QUAL CODE JRESULT  QUAL CODEJRESULT QUAL CODE

PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS 150 470 850 1000
GASOLINE RANGE ORGANICS 100 u - 100 Y 2800 1700




CTO189 - NWIRP CALVERTON

WATER DATA
QUANTERRA
SDG: CA001

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

FD-GWO06S-00
02/29/00
C0C020132001
NORMAL
00%

UG

FD-GW07S-00
03/02/00
C0C030123001
NORMAL

00 %

UG/L

FD-GWGR11-00
02/28/00
C0B290180002
NORMAL

0.0 %

UGIL

Page 2

FD-GWGR16-00
02/29/00
C0C020132004
NORMAL

0.0%

UGIL

RESULT  QUAL

CODE

RESULT  QUAL

CODE |RESULT  QUAL

CODE

RESULT  QUAL CODE

PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS

3000

560

39000.

250

GASOLINE RANGE ORGANICS

4000

100 U

11000

100 U




oo

MONITORED NATURAL ATTENUATION ANALYTICAL DATA



Y

CTOi NWIRP CALVERTON

WATER DATA

QUANTERRA Page 1
SDG: CA003 ,

SAMPLE NUMBER: FD-GW07S-00 FD-GW10S-00 ‘ TB071700

SAMPLE DATE: : 07/17/00 07/17/00 07/17/00 11/
LABORATORY ID: C0G 180124002 C0G180124003 C0G 180124001

QC_TYPE: NORMAL NORMAL NORMAL

% SOLIDS: . 00 % 0.0 %- ) 0.0 % 100.0 %
UNITS: UGL UG/ UG

FIELD DUPLICATE OF:

RESULT QUAL CODE|JRESULT  QUAL CODEJRESULT  QUAL CODE{RESULT QUAL CODE

VOLATILES

1,1,1-TRICHLOROETHANE 10 u 10 u 10 u
1,1,2.2-TETRACHLOROETHANE 10 u 10 U 10 U

1,1,2- TRICHLOROETHANE 10 U 10 U 10 U
1,1,2-TRICHLOROTRIFLUOROETHANE 10 u 10 u 10 u
1,1-DICHLOROETHANE 10 U 10 U 10 u
1,1-DICHLOROETHENE 10 U 10 ] 10 U
-1,2-DICHLOROETHANE 10 u 10 u 10 U
1,2-DICHLOROETHENE (TOTAL) 10 U 10 u 10 u
1,2-DICHLOROPROPANE ] 10 u 10 U 10 U

2-BUTANONE 10 U 10 U 10 U

2-HEXANONE 10 U 10 u 10 u
4-METHYL-2-PENTANONE 10 u 10 u 10 U

ACETONE 10 ] 10 u 10 U

BENZENE 10 u 1.3 J P |10 U
BROMODICHLOROMETHANE 10 u 10 U 10 u
BROMOFORM 10 U 10 u 10 U
BROMOMETHANE 10 UJ Cc }j10 ul g | uJ c
CARBON DISULFIDE 10 U 10 u 10 u

CARBON TETRACHLORIDE 10 u 10 U 10 ]
CHLOROBENZENE 10 U 10 u 10 u
CHLOROETHANE ' - 10 uJ C 10 UJ c ji0 uJ c
CHLOROFORM 10 U 10 u 10 u
CHLOROMETHANE 10 U 10 V] 10 u
CIS-1,3-DICHLOROPROPENE 10 U 10 - u 10 u
DIBROMOCHLOROMETHANE 10 U 10 u 10 ]
DICHLORODIFLUOROMETHANE 10 U 10 U 10 u
ETHYLBENZENE 10 U 28 10 V]

METHYL TERT-BUTYL ETHER 10 U 10 u 10 u

METHYLENE CHLORIDE 10 u 10 U 10 u

STYRENE 10 U 10 1] 10 u
TETRACHLOROETHENE 10 U 10 U 10 U

TOLUENE ‘ ‘10 U 3.2 J p {10 U




CTO189-NWIRP CALVERTON

WATER DATA
QUANTERRA Page 2
SDG: CA003
SAMPLE NUMBER: FD-GW075-00 FD-GW10S-00 TB071700
SAMPLE DATE: 07/17/00 07/17/00 07/17/00 Iy
LABORATORY ID; C0G180124002 C0G180124003 C0G180124001
QC_TYPE: NORMAL NORMAL NORMAL
% SOLIDS: 00% 00 % 00 % 100.0 %
UNITS: UGIL . UGIL UGL
FIELD DUPLICATE OF:
. RESULT QUAL cobejresuLt  auaL CODEJRESULT  QUAL CODE|RESULT QUAL CODE
‘VOLATILES :
TRICHLOROETHENE 10 u 10 u 10 U
TRICHLOROFLUOROMETHANE 10 uJ C |10 uJ C 10 uJ c
VINYL CHLORIDE 10 u 10 U 10 u
XYLENES, TOTAL 10 u 84 - 10 U




CTO1 \WIRP CALVERTON

WATER JATA
QUANTERRA Page 1
SDG: CA004
SAMPLE NUMBER: FD-GW07I1-00 FD-GW08S-00 FD-GW09S-00 TB-071800
SAMPLE DATE: 07/18/00 07/18/00 07/18/00 07/18/00
LABORATORY ID: C0G 190132002 C0G 190132003 C0G 190132004 C0G 190132001
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 0.0 % 00% 0.0 %
UNITS: UGIL UGIL UG UG
FIELD DUPLICATE OF:
. RESULT  QUAL CODE|RESULT QUAL CODE |[RESULT  QUAL CODE|RESULT QUAL CODE
VOLATILES
1,1,1-TRICHLOROETHANE 10 U 10 u 10 U 10 u
1,1,2,2-TETRACHLOROETHANE 10 u 10 u 10 U 10 u
1,1,2-TRICHLOROETHANE 10 U 10 u 10 u 10 U
1,1,2-TRICHLOROTRIFLUOROETHANE 17 10 u 10 U ‘o u
1,1-DICHLOROETHANE 10 u 10 U 10 U 10 u
1,1-DICHLOROETHENE 10 u 10 u 10 U 10 U
_1,2-DICHLOROETHANE 10 u 10 u {10 u 10 u
1,2-DICHLOROETHENE (TOTAL) 10 U 10 u 10 u 10 u
1,2-DICHLOROPROPANE 10 U 10 Y 10 U 10 U
2-BUTANONE 10 u 10 u 10 u 10 u
2-HEXANONE 10 U 10 1] 10 U 10 u
- 4-METHYL-2-PENTANONE 10 v 10 u 10 ] 10 u
" ACETONE 2.8 J ! P |10 U 10 U 10 u
BENZENE 10 u 10 U 10 u 10 u
BROMODICHLOROMETHANE 10 U 10 U 10 u 10 u
BROMOFORM 10 u 10 U 10 u 10 u
BROMOMETHANE 10 uJd C |to uJ c | uJ c |0 uJ c
CARBON DISULFIDE 10 u 10 U 10 u 10 u
CARBON TETRACHLORIDE 10 u 10 U 10 u 10 u
CHLOROBENZENE 10 ] 10 u - 1o u 10 u
CHLOROETHANE 10 UJ c 110 uJ c 110 uJ c lwo uJ C
CHLOROFORM 10 u 10 u 10 u 10 u
CHLOROMETHANE 10 U 10 u 10 u 10 u
CIS-1,3-DICHLOROPROPENE 10 u 10 U 10 u 10 u
DIBROMOCHLOROMETHANE 10 u 10 u 10 U 10 u
DICHLORODIFLUQROMETHANE 10 U 10 u 10 u 10 u
"ETHYLBENZENE 10 U 10 U 10 u 10 u
METHYL TERT-BUTYL ETHER 10 U 10 U 10 u 10 U
METHYLENE CHLORIDE 10 u 10 u 10 u 10 u
STYRENE 10 u 10 U 10 u 10 u
TETRACHLOROETHENE 10 u 10 U 10 U 10 u
TOLUENE 10 u 10 u 10 u 10 U
— T .. an 1 in 1 10 u 10 U




CTO189-NWIRP CALVERTON
WATER DATA

QUANTERRA Page 2
SDG: CA004
SAMPLE NUMBER: FD-GW071-00 FD-GW08S-00 FD-GW09S-00 TB-071800
SAMPLE DATE: 07/18/00 07/18/00 07/18/00 07/18/00
LABORATORY ID: C0G 190132002 C0G190132003 C0G 190132004 C0G 190132001
QC_TYPE: " NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 % 0.0% 0.0%
UNITS: . . UG UGL UG UGL
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT QUAL CODE |RESULT QUAL CODE JRESULT QUAL CODE
VOLA_TlLEs .
TRICHLOROETHENE 10 U 10 U 10 U 10 U
TRICHLOROFLUOROMETHANE 10 N C 110 uJ c |10 uJ C |10 w (o]
VINYL CHLORIDE 10 ) 10 U 10 U 10 U
- XYLENES, TOTAL 2.1 J P 110 U 10 ) 10 U




CTO* NWIRP CALVERTON

WATE:. _ATA

QUANTERRA Page 1

SDG: CA006

SAMPLE NUMBER: FB-071900-DI " FB-071800-POT FD-GW03S-00 FD-GW04S-00

SAMPLE DATE: 07/19/060 07/19/00 07/19/00 07/19/00

LABORATORY ID: C0G210192003 C0G210192002 C0G210192004 C0G210192005

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 00% 0.0 % 00% 0.0 %

UNITS: . UGL UG UGL UG

FIELD DUPLICATE OF:

RESULT  QUAL CODE|RESULT  QUAL CODEJRESULT  QUAL CODEJRESULT  QUAL CODE .

VOLATILES

1,1,1-TRICHLOROETHANE 10 u 10 u 10 U 100 u

1,1,2,2-TETRACHLOROETHANE 10 u 10 u 10 U 100 u

1,1,2-TRICHLOROETHANE 10 U 10 U 10 U 100. u

1,1,2-TRICHLOROTRIFLUOROETHANE 10 U 10 u 10 U 100 u

1,1-DICHLOROETHANE 10 u 10 u 10 v 100 u

1,1-DICHLOROETHENE 10 u 10 u 10 U 100 u

1,2-DICHLOROETHANE 10 U 10 U 10 U 100 u

1,2-DICHLOROETHENE (TOTAL) 10 u 10 u 10 U 100 u

1,2-DICHLOROPROPANE 10 u 10 1] 10 u 100 - u

2-BUTANONE 10 uJ Cc j10 uJ Cc |10 uJ c |00 uJ c

2-HEXANONE 10 u 10 U 10 u 100 u

4-METHYL-2-PENTANONE 10 U 10 u 10 u 100 v

ACETONE 10 uJ C J1i0 uJ C |22 J cp |100 uJ c

BENZENE 10 u 10 V] 10 u 100 u

BROMODICHLOROMETHANE 10 u 1.9 J e |10 u 100 u
__BROMOFORM 10 7] 10 U 10 U 100 U

BROMOMETHANE 10 u 10 U 10 u 100 u

CARBON DISULFIDE 10 u 10 U 10 U 100 u

CARBON TETRACHLORIDE 10 u 10 u 10 .U 100 u

CHLOROBENZENE 10 U 10 u 10 u 100 u

CHLOROETHANE 10 U 10 Y 10 u 100 u

CHLOROFORM 10 u 18 J P f10 u 100 U

CHLOROMETHANE 10 U 10 u 10 u 100 u

CIS-1,3-DICHLOROPROPENE 10 U ‘10 U 10 U 100 - u

DIBROMOCHLOROMETHANE 10 U 10 u 10 U 100 u

DICHLORODIFLUOROMETHANE 10 uJ C jio uJ c |10 ud c |100 uJ c

ETHYLBENZENE 10 u 10 U 10 U 500

METHYL TERT-BUTYL ETHER 10 U 10 u 10 u 100 U

METHYLENE CHLORIDE 10 1] 10 u 10 U 100 U

STYRENE 10 U 10 u 10 u 100 u

TETRACHLOROETHENE 10 ] 10 u 10 u 100 u

TOLUENE 10 u 10 u 10 u 14 J p

TRANS.1 2-DICKI OROPROPENE 10 u l10 U 110 U ] 100 U




CTO189-NWIRP CALVERTON

WATER DATA
QUANTERRA Page 2
SDG: CA006
SAMPLE NUMBER: FB-071900-DI FB-071900-POT FD-GW03S-00 FD-GW045-00
SAMPLE DATE: 07/19/00 07/19/00 07/19/00 07/19/00
LABORATORY ID: C0G210192003 €0G210192002 C0G210192004 C0G210192005
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 00 % 00% 00%
UNITS: UG UG UGL UGN
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT  QUAL CODE|RESULT  QUAL CODE |RESULT  QUAL CODE
VOLATILES
TRICHLOROETHENE 10 u 10 U 10 U 100 u
TRICHLOROFLUOROMETHANE 10 uJ C |10 uJ C |1 uJ C 100 uJ C
VINYL CHLORIDE 10 u 10 U 10 U 100. U
XYLENES, TOTAL 10 U 10 u 10 U 4800




CTOf1

IWIRP CALVERTON

WATER DATA
QUANTERRA Page 3
SDG: CA006
SAMPLE NUMBER: FD-GWFD-071900 FD-MWERMIBN RB-071900 TB-071900
SAMPLE DATE: 07/19/00 07/19/00 07/19/00 07/14/00
LABORATORY ID: C0G210192007 C0G210192006 C0G210192011 C0G210192001
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 00% 0.0 %
UNITS: UGN UG UGL UGL
FIELD DUPLICATE OF: FD-MWERM1BN :
RESULT  QUAL CODEJRESULT  QUAL CODE|RESULT  QUAL CODEJRESULT  QUAL CODE
VOLATILES
1,1,1-TRICHLOROETHANE 50 U 10 u 10 u 10 U
1,1,2,2-TETRACHLOROETHANE 50 U 10 U 10 U 10 u
1,1,2-TRICHLOROETHANE 50 u 10 u 10 U 10 u
1,1,2-TRICHLOROTRIFLUOROETHANE 50 U 10 U 10 U 10 u
1,1-DICHLOROETHANE 50 u 10 u 10 U 10 u
1,1-DICHLOROETHENE 50 U 10 u 10 u 10 U
1,2-DICHLOROETHANE 50 1] 10 u 10 U 10 u
1,2-DICHLOROETHENE (TOTAL) 50 U 10 u 10 U 10 u
1,2-DICHLOROPROPANE 50 u 10 U 10 U 10 U
2-BUTANONE 50 UJ 31 J PC |53 J PC {10 w Cc
2-HEXANONE 50 U 10 u 10 U 10 u
4-METHYL-2-PENTANONE 50 U 10 U 10 U 10 u
ACETONE ' 100 J 70 J c |17 J c o u C
BENZENE 50 U 10 U 10 u 10 U
BROMODICHLOROMETHANE 50 U 10 u 10 U 10 u
BROMOFORM 50 u 10 U 10 U 10 U
BROMOMETHANE 50 U 10 U 10 U 10 U
CARBON DISULFIDE 50 U 10 U 10 U 10 U
CARBON TETRACHLORIDE 50 U 10 Y] 10 u 10 u
CHLOROBENZENE 50 u 10 u 10 u 10 u
CHLOROETHANE 50 Y 10 v 10 U 10 u
CHLOROFORM 50 U 10 U 10 u 10 ]
CHLOROMETHANE 50 U 10 U 10 U 10 U
CIS-1,3-DICHLOROPROPENE 50 U 10 U 10 U 10 u
DIBROMOCHLOROMETHANE 50 uJ 10 ud ¢ o uJd c 10 uJ c
DICHLORODIFLUOROMETHANE 50 U 10 U 10 u 10 U
ETHYLBENZENE 190 33 , 10 u 10 u
 METHYL TERT-BUTYL ETHER 50 U 10 u 10 U 10 Y
METHYLENE CHLORIDE 50 u 10 u 10 U 10 u
STYRENE 50 U 10 1] 10 U 10 U
TETRACHLOROETHENE 50 U 10 U 10 u 10 u
TOLUENE 490 75 10 U 10 U
i =n u 110 u 110 U 10 U




CTO189-NWIRP CALVERTON

WATER DATA

QUANTERRA Page 4
SDG: CA006

SAMPLE NUMBER: FD-GWFD-071900 FD-MWERMIBN RB-071900 TB-071900

SAMPLE DATE: 07/19/00 07/19/00 07/19/00 07/14/00

LABORATORY ID: C0G210192007 €0G210192006 C0G210192011 €0G210192001

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 00 % 0.0%. 00% 00%

UNITS: UGL UG UGL UGIL

FIELD DUPLICATE OF; FD-MWERM1BN :

RESULT _ QUAL CODE[RESULT _ QUAL CODE|RESULT  QUAL _ CODE|RESULT  QUAL __ CODE

'VOLATILES ' »

TRICHLOROETHENE 50 u 10 u 10 u 10 u
_TRICHLOROFLUOROMETHANE 50 uJ 10 uJ c |10 uJ c 1o uJ C
VINYL CHLORIDE 50 u 10 LY 10 u 10 u

XYLENES, TOTAL 930 170 10 u 10 u




3

CTO1. IWIRP CALVERTON

WATER DATA :
~ QUANTERRA Page 1
SDG: CA007 '
SAMPLE NUMBER: . FC-GWO01S-00 FC-GW02S-11-6-00-REP FC-GWO02S-11.6-00 FC-GWO03S-11-6-00-REP
SAMPLE DATE: 07/31/00 08/01/00 08/01/00 08/01/00
LABORATORY ID: COHO10196002 C0H020129008 COH020129005 COH020129009
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% ‘ 00% 00 % 0.0 %
UNITS: . 4 . UGL UGL uGnL UGL
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT  QuAL CODE|RESULT  QUAL CODEJRESULT  QUAL CODE
VOLATILES »
1,1,1-TRICHLOROETHANE 10 U 2000 1900 17 J P
1,1,2,2-TETRACHLOROETHANE 10 u 200 U 200 U 10 u
1,1,2- TRICHLOROETHANE 10 u 200 U 200 U 10 u
- 1,1,2-TRICHLOROTRIFLUOROETHANE 10 uJ C |200 uJ c 200 wJ c | u
1,1-DICHLOROETHANE 10 U 3400 3300 26 J )
1,1-DICHLOROETHENE 10 u 30 J P |25 J P 10 U
1,2-DICHLOROETHANE 10 u 200 u 200 u 10 U
1,2-DICHLOROETHENE (TOTAL} 10 ] 200 ] 200 U 10 U
1,2-DICHLOROPROPANE 10 u 200 ] 200 u 10 u
2-BUTANONE 10 uJ C |200 uJ c |zo0 uJ c |10 u
2-HEXANONE 10 u 200 U 200 u 10 U
4-METHYL-2-PENTANONE 10 u 200 U 200 u 10 u
ACETONE . 10 u 200 U 200 u 10 u
BENZENE 10 u 200 u 200 U 10 U
BROMODICHLOROMETHANE 10 U 200 U 200 U 10 u
- BROMOFORM 10 U 200 u 200 u 10 u
BROMOMETHANE 10 uJ C J200 UJ C f200 ud c |10 ud c
- CARBON DISULFIDE 10 U 200 u 200 u 10 u
CARBON TETRACHLORIDE 10 u 200 u 200 u 10 U
CHLOROBENZENE 10 U 200 u 200 U 10 U
CHLOROETHANE 10 U 200 U 200 u 10 u
CHLOROFORM 10 U 200 u 200 U 10 U
CHLOROMETHANE 10 U 200 U 200 U 10 - u
CiS-1,3-DICHLOROPROPENE ‘ 10 U 200 U 200 U 10 u
DIBROMOCHLOROMETHANE 10 U 200 u 200 u 10 u
DICHLORODIFLUOROMETHANE 10 U 200 U 200 U 10 u
ETHYLBENZENE 10 U . 29 J P |46 J P |10 u
METHYL TERT-BUTYL ETHER 10 uJ C_j200 uJ C |200 uJ c |10 u
METHYLENE CHLORIDE 10 U 200 u 200 V] 10 u
STYRENE 10 u 200 u 200 u 10 U
TETRACHLOROETHENE _ 10 U 200 u 200 u 10 U
TOLUENE 10 u 110 J P |140 J P {10 u
s ot ann 11 200 U 10 U




CTO189-NWIRP CALVERTON

WATER DATA . . )
QUANTERRA Page 2
SDG: CA007
SAMPLE NUMBER: . FC-GWO01S-00 FC-GW02S-11-6-00-REP FC-GWO02S-11.6-00 FC-GWO03S-11-6-00-REP
SAMPLE DATE: 07/31/00 08/01/00 08/01/00 08/01/00
LABORATORY ID: COH010196002 COHO20129008 COH020129005 COH020129009
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% ' 00% 00% 0.0 %
UNITS: T UG UGN UGL UGL
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT  QUAL CODE|RESULT  QUAL CODE|RESULT QUAL CODE
VOLATILES .
TRICHLOROETHENE 10 U 200 U 200 U 10 U
TRICHLOROFLUOROMETHANE 10 U 200 U 200 U 10 U
VINYL CHLORIDE 10 U 200 U 200 u 10 u
XYLENES, TOTAL 10 u 330 510 ' 10 u




NWIRP CALVERTON

CTO

WATERh wATA

QUANTERRA Page 3

SDG: CA007

SAMPLE NUMBER: FC-GWO03S-11.6-00 'GW-FB-080100-DI GW-FB-080100-POT GW-FD-080100
SAMPLE DATE: 08/01/00 08/01/00 08/01/00 08/01/00
LABORATORY ID: COH020129006 COH020129003 COH020129004 COH020129007
QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 00 % 00% 0.0%

UNITS: UGL UG UG UGL

FIELD DUPLICATE OF: :

RESULT QUAL CODE|RESULT - QUAL CODE [RESULT  QUAL CODE|RESULT auaL CODE

VOLATILES

1,1,1-TRICHLOROETHANE 10 U 10 U 10 U 10 u
1,1,2,2-TETRACHLOROETHANE 10 u 10 u 10 u 10 u
1,1,2-TRICHLOROETHANE 10 V] 10 u 10 u 10 u
1,1,2-TRICHLOROTRIFLUOROETHANE 10 U 10 U 10 u 10 u
1,1-DICHLOROETHANE 10 u 10 U 10 u 10 u
1,1-DICHLOROETHENE 10 1] 10 u 10 U 10 u
1,2-DICHLOROETHANE 10 u 10 u 10 U 10 u
1,2-DICHLOROETHENE (TOTAL) 10 u 10 U 10 u 10 u
1,2-DICHLOROPROPANE 10 u 10 U 10 u 10 u
2-BUTANONE 10 U 49 J PC |10 u 10 u
2-HEXANONE 10 u 10 u 10 ] 10 u
4-METHYL-2-PENTANONE 10 Y 10 ) 10 U t0 u
ACETONE 10 u 11 10 u 10 7]
BENZENE 10 u 10 u 10 V] 10, u
BROMODICHLOROMETHANE 10 u 10 U 6.4 J P |10 U
BROMOFORM 10 U 10 u 15 J P 110 U
BROMOMETHANE 10 uJ c |10 uJ c |0 uJ c |10 uJ C
CARBON DISULFIDE 10 U 10 U 10 u 10 u
CARBON TETRACHLORIDE 10 u 10 u 10 u 10 u
CHLOROBENZENE 10 u 10 u 10 u 10 U
CHLOROETHANE 10 ] 10 U 10 U 10 U
CHLOROFORM 10 u 10 u 6.6 1 P 10 U
CHLOROMETHANE 10 U 10 U 10 u 10 u
CIS-1,3-DICHLOROPROPENE 10 u 10 u 10 u 10 U
DIBROMOCHLOROMETHANE 10 u 10 u 10 U 10 u
DICHLORODIFLUOROMETHANE 10 u 10 u 10 u 10 u
ETHYLBENZENE 10 U 10 U 10 U 10 u
METHYL TERT-BUTYL ETHER 10 _ u 10 ) 10 u 10 u
METHYLENE CHLORIDE 10 U 2.8 J P 10 ] 10 ]
STYRENE 10 U 10 U 10 u 10 1]
TETRACHLOROETHENE 10 u 10 u 10 u 10 u
TOLUENE 10 u 10 u 10 u 10 u
- A RSN 2 P ANE A S 2 SO N P e 4N 11 | ET a1 it 14n 11 14N 'y}




CTO189-NWIRP CALVERTON

. WATER DATA
QUANTERRA - Page 4
SDG: CA007
SAMPLE NUMBER: FC-GW03S-11.6-00 GW-FB-080100-DI GW-FB-080100-POT GW-FD-080100
SAMPLE DATE: 08/01/00 08/01/00 08/01/00 08/01/00
LABORATORY ID: COH020129006 COH020129003 CO0H020129004 COH020129007
QC_TYPE: NORMAL NORMAL NORMAL NORMAL.
% SOLIDS: 0.0% 0.0 % 0.0 % 0.0%
UNITS: UG UGL UGL UG/
FIELD DUPLICATE OF: :
RESULT _ QUAL CODE|RESULT - QUAL CODE|RESULT  QUAL _ CODE|RESULT QUAL  CODE
VOLATILES V
TRICHLOROETHENE 10 v 10 u 10 u 10 U
TRICHLOROFLUOROMETHANE 10 u 10 u 10 u 10 U
VINYL CHLORIDE 10 u 10 u 10 U 10 U
XYLENES, TOTAL 10 U 10 U 10 U 10 u




CTO° NWIRP CALVERTON

WATER UATA
QUANTERRA Page 5
SDG: CA007
SAMPLE NUMBER: GW-RB-080100 GW-TB-080100 GW-TB-080200 SA-PZ101-1-47-00
SAMPLE DATE: 08/01/00 08/01/00 08/02/00 08/02/00
LABORATORY ID: COH020129002 COH020129001 COH030222001 COH030222002
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 0.0% 00 % 0.0%
UNITS: UGHL UGL UG UG
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT  QUAL CODE|RESULT  QUAL CODE |RESULT  QUAL CODE
VOLATILES
1,1,1-TRICHLOROETHANE 10 U 10 U 10 u 8.1 J P
1,1,2,2-TETRACHLOROETHANE 10 u 10 U 10 U 10 u
1,1,2-TRICHLOROETHANE 10 U 10 U 10 u 10 u
1,1,2-TRICHLOROTRIFLUOROETHANE 10 u 10 U 10 u 10 u
1,1-DICHLOROETHANE 37 J P |10 u 10 u 170
1,1-DICHLOROETHENE 14 J P 10 U 10 u 18
1,2-DICHLOROETHANE 10 u 10 U 10 u 10 u
1,2-DICHLOROETHENE (TOTAL) 10 U 10 U 10 u 10 U
1,2-DICHLOROPROPANE 10 u - J10 U 10 u 10 u
2-BUTANONE 48 J ce |10 U 10 u 10 u
2-HEXANONE 10 U 10 U 10 u 10 u
4-METHYL-2-PENTANONE 10 U 10 U 10 u 10 u
ACETONE 10 U 10 U 10 u 10 u }
BENZENE 11 J P 10 U 10 u 10 U
BROMODICHLOROMETHANE 10 U 10 u 10 u 10 TR
BROMOFORM 10 u 10 U 10 u 10 u
BROMOMETHANE 10 uJ c |10 uJ c |10 uJ c | uJ c
CARBON DISULFIDE 10 U 10 u 10 U 10 u
CARBON TETRACHLORIDE 10 U 10 u 10 U 10 u
CHLOROBENZENE 1.1 J P |10 u 10 u 10 u
CHLOROETHANE 10 U 10 U 10 U 9.1 J P
CHLOROFORM 10 u 10 u 10 u 10 u
CHLOROMETHANE 10 u 10 U 10 u 10 U
CIS-1,3-DICHLOROPROPENE 10 1] 10 u 10 U 10 u
DIBROMOCHL OROMETHANE 10 u 10 u 10 U 10 U
DICHLORODIFLUOROMETHANE 10 u 10 u 10 u 10 u
ETHYLBENZENE 10 U 10 u 10 u 10 U
METHYL TERT-BUTYL ETHER 10 U 10 u 10 U 10 U
METHYLENE CHLORIDE 2.7 J P 110 U 5.2 J P |10 u
STYRENE 10 U 10 V) 10 U 10 U
TETRACHLOROETHENE 10 U 10 u 10 u 10 v
TOLUENE 1.2 J P {10 U 10 u 10 U
4 11 lan 1t e i1 | B s 1t

e B R A EE A e Bm S amb 88 e B e G S P S A A



CTO189-NWIRP CALVERTON

WATER DATA

QUANTERRA Page 8
SDG: CA007

SAMPLE NUMBER: GW-RB-080100 GW-TB-080100 GW-TB-080200 SA-PZ101-1-47-00

SAMPLE DATE: 08/01/00 08/01/00 08/02/00 08/02/00

LABORATORY ID: COH020129002 COH020129001 COH030222001 COH030222002

QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0% L 00% 0.0 %

UNITS: UGIL UGIL UG UGAL

FIELD DUPLICATE OF:

RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT  QUAL RESULT QUAL  CODE

VOLATILES

TRICHLOROETHENE 1.1 J P |0 U 10 U 10 U
TRICHLOROFLUOROMETHANE 10 U ~ |10 ] 10 u 10 u

VINYL CHLORIDE 10 U 10 U 10 U 10 U

XYLENES, TOTAL 10 u 10 U 10 y 10 U




CTO. k’NWIRP CALVERTON

WATER DATA
QUANTERRA Page 7
SDG: CA007
SAMPLE NUMBER: SA-PZ104-5-10.5-00 TB-073100
SAMPLE DATE: 08/02/00 07/31/00 /1 ]
LABORATORY ID: C0H030222003 COHO010196001
QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0% 00 % 100.0 % 100.0 %
UNITS: UG UG/IL
FIELD DUPLICATE OF:
RESULT  QUAL CODEJRESULT  QUAL CODEJRESULT  QUAL CODE|RESULT  QUAL CODE
VOLATILES
1,1,1-TRICHLOROETHANE 10 u 10 u
1,1,2,2-TETRACHLOROETHANE 10 u 10 U
1,1,2-TRICHLOROETHANE 10 u 10 u
1,1,2-TRICHLOROTRIFLUOROETHANE 10 u 10 U
1,1-DICHLOROETHANE 10 U 10 u
1,1-DICHLOROETHENE 10 u ‘J10 u
1,2-DICHLOROETHANE 10 u 10 u
1,2-DICHLOROETHENE (TOTAL) 10 U 10 u
1,2-DICHLOROPROPANE 10 u 10 u
2-BUTANONE 10 U 10 U
2-HEXANONE 10 u 10 u
_4-METHYL-2-PENTANONE 10 U 10 u
ACETONE 10 u 10 u
BENZENE 10 u 10 u
BROMODICHLOROMETHANE 10 u 10 u
BROMOFORM 10 U 10 U
BROMOMETHANE 10 uJ ¢ |10 ud c
CARBON DISULFIDE 10 u 10 u
CARBON TETRACHLORIDE 10 U 10 u
CHLOROBENZENE 10 u 10 u
CHLOROETHANE 10 U 10 U
CHLOROFORM 10 U 10 u
CHLOROMETHANE 10 u 10 u
CIS-1,3-DICHLOROPROPENE 10 u 10 u
DIBROMOCHLOROMETHANE 10 u 10 u
DICHLORODIFLUOROMETHANE 10 u 10 u
ETHYLBENZENE 10 u 10 u
METHYL TERT-BUTYL ETHER 10 u 10 U
METHYLENE CHLORIDE 10 u 10 u
STYRENE 10 u 10 u
TETRACHLOROETHENE 10 u 10 U
TOLUENE 10 u 10 U



CTO189-NWIRP CALVERTON

WATER DATA
QUANTERRA Page 8
SDG: CA007
SAMPLE NUMBER: SA-P2104-8-10.5-00 T8-073100
SAMPLE DATE: 08/02/00 07/31/00 /1 N
LABORATORY ID: COH030222003 COHO10196001
QC_TYPE: NORMAL NORMAL
% SOLIDS: 00 % 0.0% 100.0 % 100.0 %
UNITS: . , UG UGIL
FIELD DUPLICATE OF:

RESULT QUAL CODE|RESULT = QUAL CODE|RESULT  QUAL CODE|RESULT QUAL CODE
VOLATILES
TRICHLOROQETHENE 10 u 10 u
TRICHLOROFLUOROMETHANE 10 u 10 U
VINYL CHLORIDE 10 u 10 u

u U

- XYLENES, TOTAL

10

10




¢

CTO1.. AWIRP CALVERTON

WATER DATA
QUANTERRA Page !
SDG: CA003
SAMPLE NUMBER: FD-GW07S-00 FD-GW10S-00
SAMPLE DATE: 07/17/00 07/17/00 N N
LABORATORY ID: C0G 180124002 C0G 180124003
QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0 % 00 % 100.0 % 100.0 %
UNITS: UGN UG
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE RESULT QUAL CODE )

PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS -

100 U

2100

100 UR

830

GASOLINE RANGE ORGANICS



CTO189-NWIRP CALVERTON

WATER DATA
Page 1

QUANTERRA
SDG: CA004
SAMPLE NUMBER: FD-GW071-00 FD-GW08S-00 FD-GWO09S-00
SAMPLE DATE: 07/18/00 07/18/00 07/18/00 Iy
LABORATORY ID: C0G 190132002 C0G 190132003 C0G 190132004
QC_TYPE: NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 % 00% 100.0 %
UNITS: UGL UGL UG
FIELD DUPLICATE OF:

RESULT  QUAL CODEJRESULT  QUAL CODEJRESULT  QUAL CODEJRESULT = QUAL CODE "
PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS 380 140 160
GASOLINE RANGE ORGANICS 100 UR R 1100 UR A 100 UR R




H

NWIR. ALVERTON

i

g

WATER DATA
QUANTERRA Page 1
SDG: CA006
SAMPLE NUMBER: FD-GW03S-00 FD-GW04S-00 FD-GWFD-071900 FD-MWERMIBN
SAMPLE DATE: 07/19/00 07/19/00 07/19/00 07/19/00
LABORATORY iD: C0G210192004 C0G210192005 C0G210192007 C0G210192006
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 00% 0.0 % 0.0% 0.0 %
UNITS: UG UG UG UGL
FIELD DUPLICATE OF: '
RESULT QUAL CODEJRESULT  QUAL CODE |[RESULT  QUAL CODE{RESULY QUAL CODE
PETROLEUM HYDROCARBONS
DIESEL RANGE ORGANICS 100 U 990 28000 27000,
100 ] 4800 8300 5700

GASOLINE RANGE ORGANICS




CTO189-NWIRP CALVERTON

WATER DATA
Page 1

QUANTERRA
SDG: CA003
SAMPLE NUMBER: FD-GW07S-00 FD-GW10S-00
SAMPLE DATE: 07/17/00 07/17/00 11 Iy
LABORATORY ID: C0G180124002 C0G180124003
QC_TYPE: NORMAL NORMAL
% SOLIDS: 0.0% 0.0% 100.0 % 100.0 %
FIELD DUPLICATE OF:

RESULT  QUAL CODE[RESULT _ QUAL CODE|RESULT _ QUAL _ CODE|RESULT QUAL _ CODE
MISCELLANEOUS PARAMETERS
_BIOCHEMICAL OXYGEN DEMAND(MG/L) 2 u 46
CHEMICAL OXYGEN DEMAND(MGIL) 10 U 339
CHLORIDE(MG/L) 5.4 3.1
NITRATE(MG/L) 0.10 U 0.1 u
NITRITE(MG/L) 0.1 U 0.1 u
ORTHOPHOSPHATE(MGN.) 050 ° U 05
SULFATE(MGIL) 8.7 , 36
SULFIDE(MG/L) 1) u 1 u
TOTAL ALKALINITY(MGAL) 87’ 722"
TOTAL ORGANIC CARBON(MG/L) 1.1 9.2




CTO  -NWIRP CALVERTON

WATER DATA
QUANTERRA Page !
SDG: CA004
SAMPLE NUMBER: FD-GW071-00
SAMPLE DATE: 07/18/00 ] 11 /!
LABORATORY ID: C0G190132002
QC_TYPE: NORMAL
% SOLIDS: 00% 100.0 % 100.0 % 100.0 %
UNITS: MG/
FIELD DUPLICATE OF: '
RESULT  QUAL CODEJRESULT  QUAL CODEJRESULT  QUAL CODE|RESULT QUAL CODE
MISCELLANEOUS PARAMETERS
BIOCHEMICAL OXYGEN DEMAND 3.9
CHEMICAL OXYGEN DEMAND 10 u
CHLORIDE 8.2
NITRATE 0.3
NITRITE 0.1 u
ORTHOPHOSPHATE 0.5 v
SULFATE 198
SULFIDE 1 U
TOTAL ALKALINITY 21.2
TOTAL ORGANIC CARBON 14




CTO189-NWIRP CALVERTON

WATER DATA
QUANTERRA
SDG: CAQ05

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

FIELD DUPLICATE OF:

FD-GWO03S-00
07/19/00
C0G200134001
NORMAL

0.0 %

FD-GW045-00
07/19/00
C0G200134002
NORMAL

0.0 %

FD-GWFD-071800
07/19/00
C0G200134004
NORMAL

0.0 %

Page

FD-MWERMI1BN
07/19/00
C0G200134003
NORMAL

00 %

RESULT QUAL

CODE[RESULT  QUAL CODEJRESULT °  QUAL  CODE|RESULT QUAL  CODE

MISCELLANEOUS PARAMETERS

BIOCHEMICAL OXYGEN DEMAND(MG/L) 2 U 3 U 425 426

CHLORIDE(MGA) 28 44. 34 30

NITRATE(MG/L) 2.8 0.37 0.1 u 0.1 u
NITRITE(MG/L) 0.1 ] 0.1 U 0.1 U 0.1 U
ORTHOPHOSPHATE(MG/L) 05 U 0.50 u 05 u 05 U
SULFATE(MGAL) 5 2.2) 126 2.4

TOTAL ALKALINITY(MGA) 30.8 495 230 222




NWIF. ,ALVERTON
WATER DATA
QUANTERRA

SDG: CA006

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

FIELD DUPLICATE OF:

FD-GW03S-00
07/19/00
C0G210192004
NORMAL

0.0 %

FD-GW04S5-00
07/19/00
C0G210192005
NORMAL

0.0 %

FD-GWFD-071900
07/19/00
C0G210192007
NORMAL

0.0%

Page

FD-MWERMIBN
07/19/00
C0G210192006
NORMAL

00 %

RESULT  QUAL

CODEJRESULT = QUAL

CODE

RESULT QUAL

CODE

RESULT  QUAL

CODE

MISCELLANEOUS PARAMETERS

CHEMICAL OXYGEN DEMAND(MG/L) 10 u 10 U 323 327
- SULFIDE(MG/L) 1 V) 1 U 46 42
TOTAL ORGANIC CARBON(MG/L) 1.0 u 1.6 100 U 100 u




CTO189-NWIRP CALVERTON

WATER DATA
QUANTERRA
SDG: CA006

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF:

FD-GW03S-00
07/19/00
C0G210192004
NORMAL

0.0 %

MG/L

‘'FD-GW04S-00
07/18/00
C0G210192005
NORMAL
0.0%

MG/L

FD-GWFD-071900
07/19/00
C0G210192007
NORMAL

0.0 %

MG/L v
FD-MWERM1BN

Page

FD-MWERMIBN
07/19/00
C0G210192006
NORMAL

0.0 %

MG/L

CODEJRESULT . QUAL

CODE

RESULT . QUAL

CODE

RESULT  QUAL

CODE

MISCELLANEOUS PARAMETERS
CHEMICAL OXYGEN DEMAND

RESULT  QUAL

10 U

10 U 323 327
SULFIDE 1 U 1 U 4.6 42
TOTAL ORGANIC CARBON 1.0 U 1.6 100 U 100 U




5
7
{

NWIR. CALVERTON
WATER DATA
QUANTERRA

SDG: CA007

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

FIELD DUPLICATE OF:

FC-GW01S-00
07/31/00
COH010196002
NORMAL
0.0%

FC-GWO02S-11.6-00
08/01/00
CoH020129005
NORMAL

0.0 %

FC-GW03S-11.6-00
08/01/00
C0H020123006
NORMAL

0.0 %

Page 1

GW-FD-080100
08/01/00
C0H020129007
NORMAL

0.0 %

RESULT  QUAL

CODE

[RESULT QUAL

CODE JRESULT QUAL

CODE

RESULT  QuAL CODE

MISCELLANEOUS PARAMETERS

BIOCHEMICAL OXYGEN DEMAND(MG/L) 3.6 23 2 u 2 u

" CHEMICAL OXYGEN DEMAND(MG/L) 15.2 84.1 10 u HY u
CHLORIDE(MG/L) 22 23 1.0 U 1.0 u
NITRATE(MG/L) 0.14 J H {0.1 U 0.1 u 0.1 u
NITRITE(MG/L) 05 uJ H 105 u 05 u 0.5 u

.ORTHOPHOSPHATE(MGI) 0.2 w H 105 u 05 U 05 u
SULFATE(MG/L) 4 10 U 2 2
SULFIDE(MGN) 1 u 3 1 U 1 U
TOTAL ORGANIC CARBON(MG/L) 7.8 1.0 U 1.3 1.1




NWIRP CALVERTON

WATER DATA )
QUANTERRA Page

SDG: CA007

SAMPLE NUMBER: SA-PZ101-1-47-00 SA-P2104-5-10.5-00

SAMPLE DATE: 08/02/00 08/02/00 11 /1

LABORATORY ID: COH030222002 COH030222003

QC_TYPE: NORMAL NORMAL

% SOLIDS: 00 % 0.0 % 100.0 % 100.0 %

FIELD DUPLICATE OF:

RESULT __ QUAL CODEJRESULT  QUAL CODE|RESULT  QUAL _ CODE|RESULT QUAL _ CODE

MISCELLANEOUS PARAMETERS '

BIOCHEMICAL OXYGEN DEMAND(MG/L) 35 7.8

CHEMICAL OXYGEN DEMAND(MG/L) 10 u 28.3

CHLORIDE(MG/L) 6.3 6.8

NITRATE(MG/L) 0.1 u 0.1 U

NITRITE(MG/L) 05 u 0.50 u

ORTHOPHOSPHATE(MGA) 05 U 05 u
" SULFATE(MG/L) 142 3.2

SULFIDE(MGIL) 1 2.2

TOTAL ORGANIC CARBON(MG/L) 1.3 13-



CTO1 NWIRP CALVERTON

WATER DATA

QUANTERRA Page
SDG: CA003

SAMPLE NUMBER: FD-GW03S-00 FD-GW045-00 FD-GWO07i-00 FD-GW07S-00
SAMPLE DATE: 07/18/00 07/19/00 07/18/00 07/17/00
LABORATORY ID: 424749 424750 424581 424569
QC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 0.0% 0.0 % 0.0 % 00%

UNITS: UG UG/L UGL UG/L

FIELD DUPLICATE OF:

RESULT QUAL CODEJRESULT QUAL CODEJRESULT - QUAL CODE | RESULT QUAL CODE

-DISSOLVED METHANE '

CARBON DIOXIDE 350 U 2200 350 U 350 u

ETHANE 4 U 4 U 4 U 4 U
ETHENE 3 U 3 U 3 U 3 V)
METHANE 2 U 190 87 32




CTO189-NWIRP CALVERTON

WATER DATA
QUANTERRA Page 2
SDG: CA003
SAMPLE NUMBE#: FD-GW10S-00 FD-GWFD-071900 FD-MWERMIBN
SAMPLE DATE: 07/17/00 07/19/00 07/19/00 I
LABORATORY ID: 424570 424751 424752
QC_TYPE: NORMAL NORMAL NORMAL
% SOLIDS: 00% ' 0.0% 0.0% 100.0 %
UNITS:. _ - UGL uGL UG
FIELD DUPLICATE OF:
RESULT = QUAL CODEJRESULT QuAL RESULT  QUAL CODE|RESULT QUAL CODE
DISSOLVED METHANE
CARBON DIOXIDE 350 u 17000 16000
ETHANE 8 v 4 Y 4 u
ETHENE 6 u 3 V] 3 u
. METHANE 1600 1200 1000




NWIR  ALVERTON

WATER uATA
STL.
SDG: CA007

SAMPLE NUMBER:
SAMPLE DATE:
LABORATORY ID:
QC_TYPE:

% SOLIDS:

UNITS:

FIELD DUPLICATE OF.

FC-GWO01S-00
07/31/00
426361
NORMAL
0.0%

UGL

FC-GW025-11.6-00
08/01/00

426358

NORMAL

0.0 %

UGIL

FC-GW03S-11.6-00
08/01/00

426359

NORMAL

0.0%

UG

Page

GW-FD-080100
08/01/00
426360
NORMAL

0.0 %

UG

RESULT  QUAL

3

RESULT QUAL

CODEIRESULT  QUAL copelresuLt  aquaL  cobe CODE .
DISSOLVED METHANE

CARBON DIOXIDE 4300 350 U 350 U as50 U

ETHANE 4 U 4 U 4 U 4 U

ETHENE 3 u 3 U 3 u 3 U

METHANE 2600 890 62 6.7




NWIRP CALVERTON

WATER DATA
STL Page 2
SDG: CA007
SAMPLE NUMBER: SA-PZ101-1-47-00 SA-PZ104-S-10.5-00
SAMPLE DATE: 08/02/00 08/02/00 !/ !/
LABORATORY ID: 426490 426489
QC_TYPE: NORMAL NORMAL
% SOLIDS: 00% 0.0 % 100.0 % 100.0 %
UNITS: UG UGAL -
FIELD DUPLICATE OF:
RESULT QUAL CODE|RESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE
DISSOLVED METHANE
CARBON DIOXIDE 630 9100
ETHANE 4 U- 4 U
ETHENE 3 U 3 U
METHANE 850 3800




H

CTO1u.-NWIRP CALVERTON

WATER DATA
QUANTERRA Page 1
SDG: CA006
SAMPLE NUMBER: FB-072000-FILT FD-GW(0105-00 FD-GW03S-00 FD-GW04S-00
SAMPLE DATE: 07/20/00 07/17/00 07/19/00 07/19/00
LABORATORY {D: C0G210192012 C0G210192009 C0G210192004 C0G210192005
QC_TYPE: NORMAL V NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0% 00 % 0.0%
UNITS: UG UG/L UG/L UG
FIELD DUPLICATE OF: :
RESULT QUAL CODEJRESULT QUAL CODE JRESULT QUAL CODE {RESULT QUAL CODE
INORGANICS
IRON 321 U A }8630 223 U A {3750
0.67 U 173 3.3 U A ]330

MANGANESE




CTO189-NWIRP CALVERTON

WATER DATA
QUANTERRA Page 2
SDG: CA006
SAMPLE NUMBER: FD-GWO071-00 FD-GWO07S-00 FD-GWFD-071900 FO-MWERMIBN
SAMPLE DATE: 07/18/00 07/17/00 "07/19/00 07/19/00
LABORATORY ID: C0G210192010 C0G210192008 C0G210192007 C0G210192006
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0% 0.0 %- 0.0 % 0.0%
UNITS: UG UG UG UGL
FIELD DUPLICATE OF: - FD-MWERM1BN '
RESULT QUAL CODE|JRESULT QUAL CODE |RESULT QUAL CODE |RESULT QUAL CODE
INORGANICS
IRON 42.8 u A 3780 7200 7080
. MANGANESE 339 138 875 85.6




NWI.  CALVERTON
WATER DATA
QUANTERRA
SDG: CA007

Page

SAMPLE NUMBER: FC-GW01S-00 FC-GWO02S-11.6-00 FC-GWO03S-11.6-00 GW-FD-080100
SAMPLE DATE: 07/31/00 08/01/00 08/01/00 08/01/00
LABORATORY ID: COH010196002 C0H020129005 C0H020129006 C0H020129007
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 0.0 % 0.0 % 0.0 % 0.0 %
UNITS: UGL UG UGAL UGL
FIELD DUPLICATE OF:
RESULT QUAL CODEJRESULT  QUAL CODE JRESULY QUAL CODEJRESULT QUAL CODE
INORGANICS
IRON 7740 12100 63.6 Y A 1631 U A
MANGANESE 202 50 1.2 U A 17 U A




NWIRP CALVERTON

WATER DATA
QUANTERRA Page 2
SDG: CA007
SAMPLE NUMBER: SA-PZ101-1-47-00 SA-PZ104-5-10.5-00
SAMPLE DATE: 08/02/00 08/02/00 1 ]
LABORATORY ID: COH030222002 COHO030222003
QC_TYPE: NORMAL NORMAL
% SOLIDS: 00% 0.0 % 100.0 % 100.0 %
UNITS: UGL UGL
FIELD DUPLICATE OF:
RESULT  QUAL CODE|RESULT  QUAL CODE|RESULT . QUAL CODE|RESULT  QUAL CODE
INORGANICS
IRON 753 19100
MANGANESE 814 622
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