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1.0 Introduction

ENSR Consulting and Engineering (NC), Inc. (ENSR) prepared this RCRA Facility Investigation - Groundwater

Assessment Report on behalf of Parker Hannifin (Parker) to summarize results of offsite (downgradient)

assessment activities conducted at the facility. The Former Parker Hannifin Wake Forest facility (hereinafter

referred to as the Former Parker Facility) is located at 12415 Capital Blvd in Wake Forest, Wake County, North

Carolina (Figure 1). Soil and groundwater investigations along with corrective action activities are required at

the Former Parker Facility as conditions of the facility's Final RCRA Post-Closure Part B Permit (Permit). The

permit was originally issued August 1991 by the North Carolina Department of Environment and Natural

Resources (NCDENR). Parker submitted a ten year renewal application March 2003, and the Permit was

reissued and became effective on July 1, 2006. As specified in Part V of the Permit, corrective action activities

require that a RCRA Facility Investigation (RFI) be completed for the Former Parker Facility. A summary of

the RCRA Permitting history of the Parker Facility is provided in Appendix A.

This RCRA Facility Investigation Report (documenting Phase VII of the investigations) has been prepared by

ENSR on behalf of Parker to present the results of the offsite monitoring well installation and sampling

activities conducted during the period from November 2006 through February 2007. This investigation and

report have been conducted and submitted in order to complete the offsite efforts to define the aerial extent of

impacted groundwater. The plume of impacted groundwater has now been completely defined. In addition,

this report includes a discussion of the conceptual site model developed by ENSR and Parker which provides

an explanation for the movement (from the documented sources areas) and current orientation/location of the

impacted groundwater plume.

• 1.1 Summary of Previous Work

•

Several phases of RCRA Facility Investigations (RFI) have been completed to-date, addressing both soil and

groundwater issues. The location of the monitoring wells installed during the current and previous phases of

groundwater investigations are shown on Figure 2. The following is a review of the previous investigation

phases.

• The original Comprehensive RFI Report was submitted by Parker in 1997 (Rust, 1997). This report

outlined the extensive soil and groundwater investigation phases completed prior to that date and

summarized the list of previously identified solid waste management units (SWMUs) and areas of

concern (AOCs) that had been investigated and identified as requiring No Further Action. In

particular, this report outlined the investigation of three SWMUs (SWMU #24, #32, and #33), five

AOCs (AOC #27,28,35,36, and 37), and also identified one additional AOC (AOC#38). After

submission of this report, the NCDENR Hazardous Waste Section (HWS) submitted comments and

required corrective action at AOC #27/#28 along with additional downgradient groundwater

investigations. The HWS also recommended additional soil sampling in the SWMU#31/#33 area and
the SWMU#16 area.

• The Phase II RFI Report was submitted by Parker in 2002 (Earth Tech, 2002). This report
summarized the results of the soil and groundwater investigations completed after the 1997 report.

The investigation procedures included the installation of monitoring wells (MW-27, 28, 29, and 30)

along with several shallow Geoprobe points north of the facility. Limited soil sampling was conducted

in the SWMU#16 area and the SWMU #31/#33 area. Section 3.0 of the 2002 report documents all of
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the SWMUs and AOC that were previously identified, summarizes the associated investigations, and

identifies which have been labeled as requiring no further action.

• The Phase III RFI Report was submitted by Parker in February 2005 (Earth Tech, 2005) documenting

additional soil sampling in the northeast building area (NEBA), the SWMU#31/#33 area, and the

AOC#38 area. The NEBA encompasses the following SWMUs and AOCs listed in the permit as

requiring further action; SWMU #11, SWMU #15, SWMU #16, SWMU #24, SWMU #32, SWMU #36,

AOC #37. This work was conducted in November and December 2003 in accordance with the

approved Workplan (Earth Tech, 2003). This phase of the soil investigation generally defined the

aerial extent of impacted soils in these three areas, and served to identify the preliminary Compounds

of Concern in those three areas.

• The Phase IV RFI Report was submitted by Parker and ENSR in June 2005 (ENSR, June 2005)

documenting investigations conducted in the fall of 2004. The main goal of this phase of the RFI was

to complete the offsite (northwest) delineation of the impacted groundwater plume. The investigation

was designed to supplement the existing monitoring well network with the installation of four additional

wells (MW-32, MW-33, MW-34, and MW-35) north and west of the Former Parker Facility. The report

included a description of well installation activities for two saprolite/partially weathered rock (PWR)

monitoring wells and two bedrock monitoring wells. Geophysical, optical, and acoustic logging were

also conducted to evaluate bedrock lithology and fracture dimensions and orientations. The

geographic extent of TCE-impacted groundwater was not fully delineated during this investigation.

However, the presence of TCE in the newly installed wells (MW-33, MW-34, and MW-35) indicated

that TCE-impacted groundwater was present offsite to the northwest of the Former Parker Facility.

• The Phase V RFI Report was submitted by Parker and ENSR in December 2005 and documented the

installation of two additional groundwater monitoring wells (MW-36 and MW-37) hydraulically

upgradient (southeast) of the former manufacturing building during August and September 2005. The

primary goals of this investigation were to demonstrate that the impacted groundwater plume was

adequately delineated in the upgradient (relative to confirmed sources areas) direction. These

activities were conducted in response to recommendations from Larry Stanley of the HWS.

• The Phase VI RFI Report was submitted by ENSR and Parker in July 2006, and documented the

completion of the delineation of impacted soil in three areas of the Former Parker Facility. Soil

sampling was conducted in November 2005 in the NEBA, the SWMU#311#33 area, and the AOC #38

area. These areas had been previously investigated in 2003 during Phase III of the RFI but the

delineation of the horizontal and vertical extent of impacted soils was not completed at that time. The

Phase VI investigation completed the delineation of impacted soils in these three areas and also

provided background sampling data for use in the evaluation of background metals in these three
areas.

• Offsite water supply wells located north and west of the Former Parker Facility were sampled in April
2006. Copies of letter reports with laboratory analytical data are included in Appendix B, along with a

map demonstrating the location of the water supply wells relative to the Former Parker Facility.

Based on a review of the data collected during the previous phases of RFls at the Former Parker Facility,

ENSR and Parker have established the following conclusions.

• All of the SWMUs and AOCs identified at the Parker facility have been adequately investigated. The

majority of these have been identified as requiring No Further Action. Only three areas of the Former

Parker Facility require additional corrective action for soils: SWMU #16, #24, and #32 in the NEBA, the
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SWMU #31/#33 area, and the AOC #38 area. It has been determined that these were the source

areas for the existing impacted groundwater plume.

• Parker and ENSR will be submitting (under separate cover) workplans for interim corrective action to

address the impacted soil in these three source areas.

• The previous RFI work including the installation and sampling of groundwater monitoring wells both

on-site and offsite, the sampling of surface water points both on-site and offsite, and the sampling of

potable water supply wells offsite, have defined the extent of the impacted groundwater plume except

along the northern boundary of the plume on the Holding property.

Based on the conclusions outlined above, this final phase of investigation (RFI Phase VII, outlined herein) was

recommended to extend the definition of the horizontal and vertical extent of the dissolved phase plume of

targeted compounds along the northern flank of the facility on the Holding Property. The scope of work

included the installation of monitoring wells and the collection of surface water samples. This RFI report also

includes a conceptual site model which explains the orientation and location of the dissolved phase plume.

1.2 Phase VII RFI Objectives

The objectives of this phase of the RFI were as follows:

• Supplement the existing monitoring well network with installation of additional wells (MW-38, MW-39,

MW-39D, MW-40, MW-40D, and MW-41) downgradient (north and west) of the existing monitoring

well network in order to support site assessment activities;

o Collect water level data from existing and newly installed monitoring wells to prepare a

groundwater flow map;

o Prepare maps depicting the distribution of VOCs in groundwater (including information from

the newly installed wells along with information from existing wells collected during the 151

2007 semi-annual groundwater sampling);

o Determine the extent of Volatile Organic Compound (VOC) concentrations in groundwater

above regulatory limits within the Former Parker Facility, and downgradient (north and west)

of the Former Parker Facility;

• Develop documentation supporting the conceptual site model of plume movement in the subsurface at
the Parker facility;

o Evaluate aquifer hydraulic characteristics at the new monitoring wells to support

characterization of groundwater flow and dissolved VOC transport; and

o Identify geologic features (e.g., fractures, varied lithologies, etc.) that influence groundwater

flow.

This report includes a description of well installation activities for four saprolite/partially weathered rock (PWR)

monitoring wells and two bedrock monitoring wells. Also discussed are the groundwater sampling and water

level gauging results for newly constructed and existing monitoring wells.

The following sections provide a brief site history, an overview of site geology and hydrology, the methods and

procedures used during the site investigation, and a summary of results.
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2.0 Background and Site History

This section of the report provides background information on topography of the Former Parker Facility area

and details some of the historic site operations. A detailed description of regional and site-specific

physiography, geology, and hydrogeology is also provided below.

2.1 Site Location and Description

The Parker facility is located at 12415 Capital Blvd in northeastern Wake County, North Carolina. The Former

Parker Facility consists of approximately 30 acres along US Highway 1, 0.4 miles north of the intersection of

Highway 1 and Highway 98 in Wake Forest, North Carolina (Figure 1). The manufacturing building was

located on the upper portion of the property at an elevation of 396 feet. The property slopes gently to the north

and northwest, reaching an elevation of 345 feet where intermittent streams drain the property into nearby

Horse Creek. During plant construction, a large area of the upper portion of the property was graded and the

excess dirt was moved to the north of the plant where it is now bisected by an intermittent stream and covered

by a large stand of pines and hardwoods. The northern one third of the property is heavily wooded with thick

undergrowth. Properties surrounding the Former Parker Facility consist of residential, commercial, and

undeveloped properties. The layout of the Former Parker Facility and surrounding property is depicted on
Figure 2.

• 2.2 Site History

•

The Former Parker Facility was constructed in 1964 for the manufacture and distribution of air control devices.

The Former Parker Facility was previously owned by the Scovill Corporation and Schrader Bellows prior to its

purchase by Parker in 1986. Parker had historically leased the property from the Wake Forest Industrial

Development Corporation. The property was sold to St. Ives 220 LLC on June 2, 2006. Manufacturing

activities at the Former Parker Facility ceased in January 2002.

Since its opening in 1964 through January 2002, the Former Parker Facility operated a system for the

treatment of wastewater generated by metal finishing and plating operations. The original wastewater

treatment system consisted of a clarifier and two sand filter beds. Wastewater from the plating operation was

chemically treated in batch tanks to produce an insoluble metal hydroxide. The wastewater was then pumped

into the clarifier, where the metal hydroxides became concentrated as a wet sludge. To further facilitate the

removal of solids, the treated wastewater was discharged to the sand filter beds. The metal hydroxide

precipitates were retained on the surface of the filter beds and filtrate was collected in the bottom of the filter

beds. The treated water was discharged from the filter beds to the Wake Forest Publicly Owned Treatment
Works (POTW).

Parker previously used chlorinated solvents, primarily trichloroethene (TCE), to remove oil and metal particles

from machined parts during its manufacturing process. Two above ground storage tanks (one for virgin

product and one for used product) referred to as SWMU#24 were located on the northeast side of the building.
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3.0 Field Procedures - Offsite Well Installation Testing

The field program was conducted in stages from November 2006 through February 2007 including installation

of monitoring wells, groundwater sampling, groundwater level measurements, and aquifer testing.

Investigation methods for the assessment are described in the following subsections.

The groundwater investigation focused on obtaining analytical data to assess the horizontal and vertical

delineation of VOCs in groundwater to the north of the property. The assessment included installation and

sampling of four (4) groundwater monitoring wells constructed in deep saprolite/PWR and two (2) monitoring

wells constructed in bedrock. The newly installed wells were sampled during two (2) separate events and

were also sampled in conjunction with the 1st 2007 Semi-Annual (February 2007) Monitoring event. During the

1st 2007 Semi-Annual Monitoring event, twenty-three (23) existing, and eight (8) newly installed wells were

gauged, and sampled. Slug testing was conducted on all newly installed wells and a step drawdown test was

conducted at the MW-39/MW-39D well pair.

3.1 Offsite Monitoring Well Installation

Four, two-inch outside diameter (OD) PWR wells (MW-38, MW-39, MW-40, and MW-41) were completed in

deep saprolite/PWR zone on top of bedrock. Two, two-inch diameter monitoring wells (MW-39D and MW­

40D) were installed in the upper bedrock. The wells were installed by Geologic Exploration, Inc. of Statesville,

North Carolina. The location of the new wells is illustrated on Figure 2. Well construction details for the

existing wells are provided on Table 1 and well construction and boring logs for the newly constructed wells
_. are provided in Appendix C.

3.1.1 Deep Saprolite/PWR Monitoring Well Construction

Monitoring wells MW-38, MW-39, MW-40, and MW-41 were installed in the deep saprolite/PWR zone on top of

bedrock using a hollow-stem auger rig. The boring was terminated at auger refusal. Soil samples were

collected for organic vapor screening with a photo ionization detector (PID) calibrated to 100 ppm isobutylene

gas and lithologically logged by a geologist. Samples were obtained by advancing a decontaminated four-foot

long Geoprobe@macrocore sampler. The deep saprolite/PWR wells were constructed with two-inch OD

polyvinyl chloride (PVC) well casing and a ten-foot section of 0.01-inch slot PVC screen set at the bottom of

the boring. The annular space around the screened interval was filled with #2 filter sand to at least two feet

above the top of the well screen using a tremie pipe. A two-foot thick bentonite seal was placed on top of the

sand pack and the remainder of the well annulus was filled with grout to the ground surface. The well depths
for newly installed monitoring wells are included in Table 1.

3.1.2 Bedrock Well Construction

•
Bedrock wells MW-39D and MW-40D were installed by advancing hollow-stem augers to refusal. Upon auger

refusal, a tri-cone roller bit was used to advance the borehole through the PWR zone. When more competent

rock was encountered, wire-line coring equipment was used to further advance the borehole to the desired

casing depth. MW-39D was installed to approximately 70 ft bls and MW-40D was installed to 60 ft bls. A six­

inch OD PVC outer casing was set to a depth of approximately 23.5 ft bls in MW-39D and 33.5 feet in MW­

40D. The annular space around the casing was then pressure grouted with a bentonite (approximately 5%)
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and Portland cement slurry to the surface. A four-inch OD PVC casing was then installed to approximately 52

ft bls in MW-39D and 40.5 ft bls in MW-40D. The annular space between the four-inch and six-inch casing

was pressure grouted to the surface.

After allowing the grout to cure for a minimum of 24 hours, a 3-inch diameter coring device was used to collect

a continuous bedrock core from within the four-inch casing. Approximately 18 feet of continuous bedrock core

was collected from boring MW-39D and about 19.5 feet was collected from boring MW-40D. Following core

collection, a five-foot section of 0.01-inch slot PVC screen was set in the bottom of the boring and completed

to the surface with two-inch OD PVC casing. The annular space around the screened interval was filled with

#2 filter sand to at least two feet above the top of the well screen using a tremie pipe. A four-foot thick

bentonite seal was placed on top of the sand pack and the remainder of the well annulus was tremie grouted

to the ground surface. The total depths of wells MW-39D and MW-40D are 70 and 60 ft bls, respectively.

The six newly installed wells were secured with locking expansion plugs, a locking well case, and concrete

pad. Following installation, each well was developed with a decontaminated submersible pump. The newly

installed wells were surveyed for horizontal location and top of casing elevation on January 31,2007 by the

John R. McAdams Company. The newly installed wells were tied-into the existing plat map.

3.2 Groundwater Gauging, Sampling, and Analysis

To evaluate the shallow groundwater flow direction, groundwater levels were measured in the six new wells

during each of the sampling events using an electronic water level meter. Measurements were collected prior

to groundwater sampling. A summary of the data collected during the sampling event is included in Table 1.

The following sampling procedures were used for the six newly installed wells during the three sampling

events. These procedures are consistent with the sampling and analysis plan used for all sampling events at

this facility. Prior to sampling, stagnant water in each well was removed using a decontaminated submersible

Monsoon pump with new polyethylene tubing. Temperature, pH, specific conductance, dissolved oxygen

(DO), oxidation-reduction potential (ORP), and turbidity were measured and recorded during well purging

using a YSI 556. The wells were considered purged when measurements of groundwater temperature, pH,

specific conductance, DO, ORP were stable, turbidity was below 10 Nephelometric Turbidity Units (NTUs) and

after one well volume was removed from the well (or the well was pumped dry). Field parameters were

considered stable if consecutive measurements were within 10% of the previous well volume measurements.

A groundwater sample collection record was prepared for each well sampled. These records are included in

Appendix D of this report. Evacuated groundwater was placed into labeled 55-gallon drums. The contents of

the drums were pumped into the on-site remediation system for treatment. Field parameters are summarized

on the groundwater collection records found in Appendix D.

Once the field parameters had stabilized to within 10% for three consecutive readings, groundwater samples

were collected and transferred into laboratory supplied sample containers and immediately placed on ice. A

chain-of-custody record was completed and the samples were delivered via courier to Pace Analytical

Services (Pace) of Huntersville, North Carolina for analysis. Groundwater samples were analyzed for VOCs

by United States Environmental Protection Agency (EPA) Method 8260, 1,4-dioxane by EPA Method 8270,

and RCRA metals (arsenic, barium, cadmium, chromium, lead, iron, and manganese) by EPA Method 60108,

and mercury by EPA Method 7470. The laboratory analytical report is provided in Appendix E.
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3.3.1 Slug Testing

On March, 2007, ENSR performed falling-head and rising-head slug tests on the newly installed monitoring

wells. The falling-head and rising-head test methods involved the following procedures:

• The initial static water level in the well was measured and recorded.

• A decontaminated In-Situ™ Leveltroll data logger was then lowered at least two feet from the well
bottom.

• Once water levels had stabilized, the Leveltroll data logger was started and a decontaminated six-foot

long one-inch diameter PVC slug was inserted into the well and completely submerged.

• Once water levels had stabilized the Leveltroll data logger was stopped. After starting the Leveltroll

again, the slug was rapidly removed from the well.

• During both tests, water levels were recorded periodically until the water level returned to at least 95%

of the static water level.

The aquifer test data was imported into AQTESOLV for Windows Professional Edition 3.5 (Hydrosolve, Inc.,

2002) and analyzed using the Bouwer and Rice Method (Bouwer and Rice, 1976) of partially penetrating wells

in unconfined aquifers. The results of the slug tests are summarized in Section 4.4. Field collection records
and data graphs are provided in Appendix F.

3.3.2 Step-Drawdown Testing

One step-drawdown test was performed at monitoring well MW-39D. The step-drawdown test methods
involved the following procedures:

• The initial static water levels in MW-39 (observation well) and MW-39D (pumping well) were measured
and recorded.

• A decontaminated submersible Monsoon pump with new polyethylene tubing was then lowered to
within 2 feet from the bottom of MW-39D.

• Decontaminated In-Situ™ Leveltroll data loggers were lowered at least two feet from the well bottom
in both MW-39 and MW-39D.

• Once water levels had stabilized in both wells, the Leveltroll data loggers were started.

• MW-39D was pumped at a rate of 3 Liters per minute (I/min) until the water level stabilized. The
pumping rate was then increased to 6l/min.

• This step was repeated two more times increasing the pumping rate to 7.51/min, and then 10 I/min
until the water level stabilized.

• Water levels were recorded at 3 second intervals from MW-39D and at 30 second intervals from MW­
39. Water levels in both wells were also recorded manually during the test.

The aquifer test data was imported into AQTESOLV for Windows Professional Edition 3.5 (Hydrosolve, Inc.,

2002) and analyzed using the Hantush-Jacob Method (Hantush and Jacob, 1955) of wells in leaky confined

aquifers. The results of the step-drawdown tests are summarized in Section 4.4. Field collection records and
data graphs are provided in Appendix F.
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4.0 Passive Aquifer Pumping Test

With prior approval from the NCDENR, ENSR shut down Recovery well RW-4 at the Parker Hannifin facility on

April 12, 2007 in order to conduct a passive aquifer pumping test. Recovery well RW-4 was shut down from

April 12, 2007 until May 25,2007 and water levels in select monitoring wells (MW-2, MW-3, MW-4, MW-5,

MW-6, MW-10, MW-11, and MW-18) were monitored in order to evaluate changes in the shape and

orientation of the cone of depression created by recovery well RW-6. The results of the passive aquifer

pumping test are summarized in Section 5.6 and included in Table 2.
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5.0 Field Program Results

The following sections summarize results from well installation and groundwater sampling activities

conducted at the Former Parker Facility along with relevant data interpretations.

5.1 Site Geology

Site geology was evaluated based on a historical fracture trace analysis, soil boring and monitoring well

lithologic logs, historic geophysical surveys, a magnetometer survey, and downhole geophysical surveys.

A literature review of geological research in the area was also performed. A generalized geologic map of

the area is provided on Figure 3. Boring logs for the monitoring wells installed during this investigation

are provided in Appendix B. Geologic information from the logs is presented on the geologic cross­

sections (Figure 4 and Figure 5). Lines of cross-section are illustrated on Figure 2.

Based on the available data, four major lithologic units have been identified. These units include the

uppermost soil horizon, saprolite, PWR, and bedrock. The upper soil layer is comprised of micaceous red

to brown clayey silts and silty clays and ranged from < 5.0 to 10 feet in thickness. The surficial soil layer

transitions gradually to saprolite that is composed of clayey silts with some sand and clayey sands with

some silt. The material generally coarsens with depth. The thickness of the saprolite ranges from 14 to

30 feet thick in the borings installed during this phase of site assessment. Beneath the saprolite is a

partially weathered rock zone of variable thickness (-7 to 18 feet). The PWR zone, often referred to as

the transition zone, exhibits the same properties as deeper soils but with higher occurrence of rock and

rock fragments.

Depth to competent bedrock was approximately 40 ft bls in boring MW-39D and 52 ft bls in boring MW­

400. The bedrock encountered during this investigation in borings MW-39D and MW-40D is a biotite­

hornblende gneiss with quartz veins locally known as the Raleigh Gneiss (Farrar, 1985). Cores

recovered from both borings revealed a near vertical foliation with joint sets parallel to foliation. Joint sets

were also noted orthogonally to foliation planes.

In MW-39D, fractures (or groups of fractures) believed to be water producing occur from 56-70 feet.

Potential water producing fracture zones occur between 43-45 feet and 52-60 feet in monitoring well MW­

400. In both borings there was an average of approximately two features (either sealed or partially

opened) per foot.

Based on the results of coring in MW-39D and MW-40D it does not appear that the Nutbush Creek Fault

was encountered during drilling activities. Core recovery indicates that both wells were installed in the

Raleigh Gneiss. Drilling at MW-39D encountered a thick weathering profile that would be expected in a

stream valley. Core recovered at MW-40D indicates a thinner weathering profile. No diabase was

encountered during drilling or coring activities.

5.2 Site Hydrology

The rolling hills in the region surrounding the Former Parker Facility are dissected by many small to

medium-sized streams in a geologically-controlled trellis drainage system. Generally the larger streams
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in the area tend to parallel bedrock strike, while the course of the smaller streams is more related to

fracture orientation. Runoff at the Former Parker Facility drains north/northwest into three unnamed

intermittent streams. These streams drain into Horse Creek which flows into the Neuse River.

5.3 Groundwater Gauging Event

In February 2007, depth to water measurements were collected from all active monitoring wells by ENSR

personnel (Table 1). A groundwater elevation map is provided as Figure 6. During the gauging event,

depth to groundwater ranged from approximately 5 (MW-21) to 47 (POC-2B) ft bls. The water table

contours illustrated are based on the February 2007 gauging event and historic interpretations of shallow

groundwater flow. Based on the groundwater elevation data, the shallow groundwater flow generally

mimics topography and topographic divides with the majority of groundwater flowing towards the

intermittent streams surrounding the Former Parker Facility at an average gradient of approximately 0.05

ftlft.

5.4 Groundwater Sampling and Analysis

A total of 32 groundwater samples (29 wells and 3 duplicates) were collected from the six newly installed

monitoring wells (MW-38, MW-39, MW-39D, MW-40, MW-40D, and MW-41) and 23 existing monitoring

wells. Duplicate samples were collected from MW-32, MW-28, and RW-4. Groundwater samples were

analyzed for VOCs, 1A-dioxane, and metals (arsenic, barium, cadmium, chromium, iron, manganese,

lead, and mercury). Groundwater analytical results for VOCs, 1A-dioxane, and metals are summarized

on Tables 3, 4, and 5, and are discussed below. Copies of the laboratory analytical reports are provided

in Appendix E. An isoconcentration map depicting the spatial distribution of trichloroethene (TCE) is

presented in Figure 7.

5.4.1 Newly Installed Deep Saprolite/PWR Wells

Groundwater samples were collected from the six newly installed wells during three separate events on

December 15, 2006, January 18, and during the February 2007 semi-annual monitoring event. A

complete summary of the three events is included in Table 6. Groundwater samples collected from

monitoring wells MW-38 and MW-40 had detectible concentrations of TCE which exceed the 2L standard

of 2.8I-1g/1. Trichloroethene was detected at concentrations of 20 I-Ig/l in MW-38 and 12 I-Ig/I in MW-40.

No targeted compounds were detected at concentrations above laboratory reporting limits in groundwater
samples collected from monitoring wells MW-39 and MW-41. Groundwater samples collected from newly

installed deep saprolite/PWR monitoring wells did not contain 1A-dioxane at concentrations above

laboratory reporting limits. No metals were detected at concentrations above the permit designated limits.

5.4.2 Newly Installed Bedrock Wells

Groundwater samples collected from bedrock monitoring well MW-40D had detectible concentrations of

TCE (12 I-Ig/I). No targeted compounds were detected at concentrations above laboratory reporting limits

in groundwater samples collected from monitoring well MW-39D. Groundwater samples collected from

newly installed bedrock monitoring wells did not contain 1A-dioxane at concentrations above laboratory

reporting limits. No metals were detected at concentrations above the permit designated limits.
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5.4.3 Point of Compliance Wells

Trichloroethene was detected at concentrations above the 2L standard in all four Point of Compliance

(POC) Wells during the subject event. A total of seven VOCs were detected above reportable

concentrations in the groundwater sample collected from monitoring well POC-2A during the sampling

event. Four VOCs exceeded the 2L standard including 1,2,3-trichloropropane (6.1 IJg/L), chloroform (6.4

IJglL), PCE (9.3 IJg/L), and TCE (5,800 IJg/L). Groundwater samples collected from POC wells did not

contain 1A-dioxane at concentrations above laboratory reporting limits. No metals were detected at

concentrations above the permit designated limits.

5.4.4 TCE Distribution

TCE concentrations detected during the February 2007 investigation ranged from non-detect (MW-39,

MW-39D, MW-40, and MW-41) to 12,000 IJg/L (POC-2B). TCE concentrations generally decrease with

distance northward from the former manufacturing facility (Figure 7). The newly installed wells indicate

that a portion of the contaminant plume has migrated to the north of the facility. The contaminant plume
is bracketed by Horse Creek to the northwest of the facility.

5.5 Aquifer Test Results

Rising head and falling head slug tests were conducted in wells MW-38, MW-39, MW-39D, MW-40, MW­

400, and MW-41 to evaluate hydraulic conditions at the Former Parker Facility. One step-drawdown test

was also performed at MW-39D. Data results are summarized in Table 7.

5.5.1 Slug Testing

Slug test data sheets and graphical results of the analysis are presented in Appendix F. Slug test data

were analyzed in AQTESOLV (Hydrosolve, 2002) by the Bouwer and Rice (1976) methodology to

estimate the hydraulic conductiVity (K) of the subsurface materials on-site.

5.5.2 Step-Drawdown Testing

Step-drawdown data were analyzed in AQTESOLV (Hydrosolve, 2002) by the Hantush-Jacob (1955)

methodology to estimate the hydraulic conductivity of the bedrock aquifer.

5.5.3 Summary

Aquifer test data results were used to calculate groundwater velocity using the following equations
and variables.

V=Ki/ne, where;

V = velocity approximation based on groundwater flow under homogenous and isotropic conditions in
ft/day or ft/year

K = hydraUlic conductivity in ft/day

i = hydraulic gradient determined from aquifer flow (unitless or ft/ft)

ne = effective porosity estimate based on aquifer material type (unitless)
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The hydraulic conductivity values in the water table aquifer ranged from 0.26 to 3.20 feet per day (ftlday).

The geometric mean was calculated to be 1.28 ftlday. The groundwater velocity was calculated to be 0.24

ftlday or 86.14 ftlyear. This assumes a hydraulic gradient of 0.02 ftlft and an effective porosity of 0.20.

These values are within the range of K values typical of silty clay to silty sand soils and saprolite (Fetter,

2001 ).

The hydraulic conductivity values in the bedrock aquifer ranged from 4.80 to 5.60 ftlday. The geometric

mean was calculated to be 5.09 ftlday. Step-drawdown testing for the bedrock aquifer indicated a

hydraulic conductivity of 8.33 ftlday. The groundwater velocity was calculated to be 0.24 feet per day or

87.60 feet per year. This assumes a hydraulic gradient of 0.01 ftlft and an effective porosity of 0.20.

5.6 Results of Passive Aquifer Pumping Test

After shutdown of recovery well RW-4 on April 12, 2007, ENSR conducted a passive aquifer pumping test

at recovery well RW-6. Water levels in surrounding monitoring wells (MW-2, MW-3, MW-4, MW-5, MW-6,

MW-10, MW-11, MW-18, POC-1A, and POC-2B) and recovery wells (RW-4 and RW-6) to monitor

changes in the shape and orientation of the cone of depression.

Recovery wells RW-4 and RW-6 are oriented approximately on-strike with the surrounding geologic

material. Since their installation and activation, the cone of depression surrounding the wells has

maintained an ellipsoidal shape elongated in an approximately northeast orientation. During shut down of

RW-4 between April 12 and May 25,2007, the cone of depression rebounded slightly in the southern

portion; however throughout the test the ellipsoidal shape was maintained. The resulting cone of

depression following the passive aquifer pumping test was oriented on an approximately N 17° E

orientation. Weekly groundwater gauging results for surrounding monitoring and recovery wells during

passive aquifer pumping test are included in Table 2.
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• 6.0 Conceptual Site Model

One of the goals of this phase of the investigation was to develop a basic conceptual site model to explain the

movement of the impacted groundwater plume. Previous reports have noted that based on the known source
areas for impact to soils and eventually groundwater, the current configuration of the impacted groundwater

plume is inconsistent with the expected direction of groundwater flow based on the topography and the

potentiometric surface as measured in the monitoring wells. During this investigation, ENSR and Parker have

carefully reviewed the geologic investigations conducted at the facility, and also conducted a pumping test to

evaluate drawdown from RW-6, and using this information developed a model for the groundwater flow that

effectively explains the current configuration and location of the impacted groundwater plume. The following

sections reviews and summarizes all of the geologic investigations conducted at the site to date.

6.1 Regional Physiography

The Former Parker Facility is situated within the eastern-most portion of the Piedmont Physiographic Province

of North Carolina. Regional and local topography consists of rolling hills dissected by narrow v-shaped

drainage ways and perennial streams that eventually drain into the Neuse River. The relief on the subject

property averages 100 feet from valley floor to the top of interstream ridges. The Facility is situated on a north­

south ridge at an elevation of approximately 398 feet. The trellis drainage system in the vicinity of the Facility

is geologically controlled, with the larger streams generally paralleling the bedrock strike and the smaller

streams oriented perpendicular to bedrock strike along fracture planes.

• 6.2 Regional Geology

•

Regionally, the Former Parker Facility is situated in the Raleigh Geologic Belt with underlying bedrock

consisting of injected gneisses and schists of the apprOXimately north-trending Cambrian-aged Raleigh

Terrane (informally known as the Raleigh gneiss; Farrar, 1985). Figure 3 provides a generalized bedrock

geologic map of the Falls Lake-Wake Forest area (Horton et aI., 1992) showing the lithologic units

characteristic of the area around the Former Parker Facility. The Raleigh Terrane is characterized by a

heterogeneous, locally migmatitic, gneiss composed mainly of hornblende-biotite gneiss and biotite gneiss

(Horton et aI., 1994). Numerous sets of joints exist in this area, particularly in gneisses with generally

northeast strikes and vertical to subvertical dips. The majority of the meta-igneous rocks (from cores) show

some foliation due to the presence of cleavage, the uniform orientation of platy minerals, or a layering of
different mineral compositions (Parker, 1979).

The Raleigh Terrane is bounded by the Paleozoic-aged Nutbush Creek fault to the west and the Rolesville

batholith to the east. The Nutbush Creek fault zone is part of a regional system of right-lateral Alleghanian

faults that extend from Virginia to Alabama (Druhan et aI., 1994). In the Wake County area, the fault zone

trends north-northeast and is typically about 1 km wide. The felsic gneisses and schists beneath the Former

Parker Facility have been deformed into a regional series of folds which plunge gently to the north-northeast.

These folds in turn have been refolded around steeply west-plunging axes. Felsic rocks form the ridge on

which the plant is located and are in contact with belts of more micaceous rocks in the valleys to either side.

The lithology associated with the Nutbush Creek fault in the Wake Forest area is the subhorizontally lineated,

granitic orthogneiss informally named the Falls Leucogneiss (Farrar, 1985). The contact between the Raleigh
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terrane and the Nutbush Creek fault is generally sharp; however, some textural overprinting can occur up to a

few kilometers away from the fault zone (Druhan et aI., 1994).

Diabase dikes traverse the area regionally along a general northwest to southeast alignment; at least one of

these is mapped just to the south of the Facility on the North Carolina Geologic Map (Brown, 1985). According

to published geologic documents, these dike features may be up to 100 to 200 feet wide. Smaller dike splays

may be 10 to 20 feet wide (Parker, 1979). Mapped dike locations for the region are based on previously

conducted aeromagnetic surveys and are subject to interpretation. Diabase was reported in a core sample

from monitoring well MW-24 at a depth of between 82 and 90 feet below land surface (ft bls).

6.3 Site Geology

In general, subsurface soil and rock can be subdivided into units to facilitate localized lithologic

characterization as follows:

• According to the Wake County Soil Survey, surficial soils in the vicinity of the former plant have been

mapped as the Cecil series CeB2 and CeC2 (USDA, 1970). These Cecil soils are described as sandy

loams, typical of well drained, gently sloping to steep areas, and are derived mostly from gneiss and

schist. The following soil series have been mapped in the area northeast of the facility: Wilkes soils

(sandy loam), Madison soils (sandy loam), and Chewacla soils. Wilkes and Madison soils are

generally located on slopes in wooded areas. Chewacla soils are formed on floodplains of streams.

• In general, subsurface soils consist of silty clay (CL) residuum overlying clayey sand (SC) and silt (ML)

saprolite, which coarsens with depth. The saprolite originates from the underlying gneissic material

and typically contains relict structures and fabric from the parent rock from which it was weathered.

Regionally, saprolite can vary in thickness from a few feet up to hundreds of feet, generally being the

thickest in locations without visible rock outcropping. A thick saprolite zone suggests that underlying

rock is fractured (LeGrand, 1988).

• The saprolite gradually grades into PWR with depth. PWR often exhibits the same properties as

deeper saprolitic soils (SM), but with higher occurrence of rock and rock fragments. PWR is typically

thinnest along ridges and uplands and thickest beneath slopes and low-lying areas.

• Bedrock in the vicinity of the Former Parker Facility typically consists of a gneissic rock with a high

degree of fractures near the interface of PWR and bedrock. Based on a review of the literature and

previous investigations, the average strike of the structural features in the bedrock in the vicinity of the

Former Parker Facility is north 7 degrees (0) -26° east(E) with a dip of 70° to 80° E. Joints and

fractures are common and dissipate with depth while voids and vugs are common in shallow rock

zones when weak exfoliation soil zones are encountered near PWR. The dominant regional joint

orientation is north 75° ± 10° west (W) with a dip of 80° north (N). A secondary, longitudinal joint

orientation that is approximately parallel to strike is present at N 4° -25° E. A summary of regional

geologic observations is included in Table 8.
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6.4.1 Fracture Trace Analysis-February 1989

A fracture trace analysis was conducted in February 1989 and consisted of a study of topographic maps and

aerial photographs, and the measurement and mapping of joints, fractures, and foliations in limited nearby

outcrops and a local quarry (WES, 1989). The fracture trace study indicated the presence of two bedrock

fracture system orientations in the region.

The predominant regional system trends north-northeast and dips mainly to the southeast and is expressed in

the orientation of the major streams in the area such as Horse Creek. This longitudinal joint set is present

striking N 5-25° E with a near vertical dip (Parker, 1979). The literature review revealed that the most

numerous joint sets in the area are oriented N 75 ° ± 10° Wand dip about 80° N. The less predominant

regional west-northwest trend is expressed in the smaller tributaries as evidenced by the small stream on the

northern portion of the Parker Property. This stream trends north-northwest, then west-northwest before

feeding into Horse Creek. Strike and dip measurements of foliation collected by Westinghouse Environmental

Services (Westinghouse) within a two (2) mile radius of the Former Parker Facility revealed an average trend

of N 8° to 28° E dipping from 70° to 80° E (Westinghouse, 1989). This trend parallels one of the longitudinal

joint sets.

6.4.2 Geophysical Survey-January 1990

• A seismic refraction survey, consisting of two seismic refraction lines, was completed in January 1990 (Almy

and Harvey, 1990). This study concluded that the regional west-northwest trend of fracture orientations could

be resolved into two probable fracture orientations developed in bedrock underlying the Former Parker Facility.

The two fracture systems strike north to slightly northwest and west-northwest and dip apprOXimately vertically.

Each of these zones is expressed topographically by the presence of a portion of the intermittent stream bed.

The formation and location of the stream appears to have been structurally controlled by deep weathering

along the fracture zones. This is especially true of the west-northwest trend which is the predominant on site

stream orientation prior to the shift in stream course after fill was placed in this area. The geophysical survey

located one area of deeper weathering in the stream trace near the northern property boundary and recovery

well RW-19 was placed in this area.

Magnetometer work was performed in the fall of 1995 to try to locate any extension of the diabase rock

encountered in MW-24 (S&ME, 1995). The North Carolina Geological Survey Map of North Carolina shows

an extensive diabase dike trending north through Wake County and mapped up to US Highway 1, east of the

Parker Facility. The authors of the magnetometer survey concluded that any diabase on the Former Parker

Facility was too deep to be located by magnetometer survey (S&ME, 1995).

6.5 Regional Hydrogeology

•
Hydrogeologically, the Former Parker Facility is situated in a meta-igneous hydrostratigraphic province of the

eastern Piedmont of North Carolina (Daniel and Payne, 1990). The water table surface is approximately 10 to

40 feet below the ground surface within the unconsolidated saprolite in the eastern Piedmont. Three general

hydrostratigraphic units characterize the hydrogeology of the area. The top unit (often referred to as saprolite)
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In homogeneous anisotropic media, flow net (groundwater flow) construction is complicated by the fact

that flowlines and equipotential lines are not orthogonal. One practical method that has been devised to

circumvent the conditions of nonorthogonality involves

the construction of a "transformed section". An excellent
review of this can be found in Freeze and Cherry (1979),

The flow in a two-dimensional region in a homogeneous,

anisotropic aquifer can be viewed as having two
principal hydraulic conductivities of Kx and Kz. These
would be perpendicular to each other, and their

orientation would be controlled by geologic and
hydrogeologic characteristics of the aquifer. The

hydraulic conductivity ellipse (inset) will have

semiaxes.fiG and JIG .

ENSR

Discussion of Transformed Section•

The scale of the region of flow can be transformed such
that the coordinate directions X and Z are related to

those in the original xz system by Z = z; and

•
x = xJK;

JKx
(Equation 4.4)

For Kx > Kz, the transformation will reduce the scale in the x-direction of regional flow. It will also reduce

the hydraulic conductivity ellipse into a circle of radius JKz . The fabricated, expanded region of flow will

then act as if it were homogeneous with conductivity Kz.

Construction of Anisotropic Flow Net

•

With this information, a flow net was constructed for a homogeneous, anisotropic aquifer. Refer to Figure

8 (Equipotential Map-Original Coordinate System) for the groundwater isoconcentration contours for a

portion of the Parker Hannifin facility where Kx > Kz (flow net of a homogeneous anisotropic aquifer).

Figure 8 (Equipotential Map-Transformed Coordinate System) can then be transformed (50%) using

equation 4.4 so that Kx = Kz in graphical representation. A new flow net was then constructed in the
transformed section, according to the rules for a homogeneous, isotropic aquifer. Refer to Figure 8

(Flownet Constructed on Equipotential Map-Transformed Coordinate System) for the transformed section.
Finally, the scaling ratio is inverted 50% so that reference points in the section are in their original
geographical positions. Refer to Figure 8 (Flownet on Equipotential Map-Original Coordinate System) for

the transformed section with new scaling ratio. A final transformed section with an overlay of TCE
isoconcentration contours is included in Figure 8 (Flownet on Equipotential Map-Original Coordinate
System). Data results are summarized in Table 2.
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TABLE 1

Well Construction and Groundwater Elevation Data
RCRA Facility Investigation

Former Parker Hannlfln Facility
Wake Forest, North Carolina

MW-1 398.52 2.74 395.78 38.81 359.71 Sand
MW-2 394.14 1.49 392.65 39.32 354.82 Sand
MW-3 393.71 2.62 391.09 38.8 354.91 Sil Sand
MW-4 395.83 1.61 394.22 DRY DRY Sand Silt
MW-5 394.76 1.96 392.8 DRY DRY Sil Sand
MW-6 385.63 1.78 383.85 43.03 342.6 Sil Sand

MW-6D 385.73 2.25 383.48 52.17 333.56 Rock
MW-6DR 387.18 2.22 384.96 14.23 372.95 Rock

MW-6DR3 388.11 2.5 385.61 41.48 346.63 Rock
MW-7 354.62 NA NM 9.88 344.74 Silt to Sand
MW-8 357.77 2 355.77 13.49 344.28 Silt to Sand

MW-8D 358.3 2 356.3 13.09 345.21 Rock
MW-8DR 358.47 1.79 356.68 15.37 343.1 Rock

MW-9 362.44 2.75 359.69 DRY NM Silt to Sand
MW-10 389.22 3 386.22 DRY NM Sil Sand
MW-11 384.83 2 382.83 31.56 353.27 Sil Sand

MW-11D 384.96 2 382.96 31.81 353.15 Rock
MW-12 386.83 2 384.83 38.26 350.57 Sand Silt
MW-13 375.96 2 373.96 27.36 348.6 Silt
MW-14 377.03 2 375.03 DRY DRY Silt to Sand
MW-15 389.96 2 367.96 21.74 348.22 Sil Sand
MW-16 372.99 1.58 371.41 21.87 351.12 Silt
MW-17 357.15 1.58 355.57 NM NM Sand
MW-18 394.45 1.7 392.75 36.11 358.34 Sand

MW-18D 397.17 2.27 394.9 NM NM Rock
MW-20 396.22 2.05 394.17 37.9 358.32 Sand
MW-21 339.38 2.45 336.93 5.15 334.23 Sand

MW-21D 340.07 2.14 337.93 14.57 325.5 Rock
MW-22 382.17 1.83 380.34 28.38 353.79 Sil Sand

• MW-23 361.45 1.63 359.82 18.5 342.95 Silt to Sand
MW·24 395.28 1.9 393.38 35.51 359.77 Rock
MW-25 395.24 -0.3 395.54 NM NM Sil Sand
MW-26 393.82 -0.15 393.97 NM NM Rock
MW·27 390.96 3.38 387.58 35.36 355.6 Sand Silt
MW-28 383.22 3.5 379.72 33.17 350.05 Sil Sand
MW-29 376.69 3 373.69 26.3 350.39 Rock
MW-3O 389.97 2.17 387.8 38.93 351.04 Rock
MW-31 391.26 NA NA 33.97 357.29 NA
MW-32 375.67 NA 375.94 31.09 344.58 Rock
MW-33 382.54 NA 382.69 33.42 349.12 Sand/Rock
MW-34 383.07 NA 383.38 34.05 349.02 Rock
MW-35 377.00 NA 377.56 Destro ed NM Sil Sand
MW-36 391.26 NA 391.26 30.79 360.47 Sil Sand
MW-37 395.01 NA 395.01 36.3 358.71 Sil Sand
MW-38 335.51 3.23 332.28 15.56 316.72 Sil Sand
MW-39 352.05 3.39 348.66 12.72 335.94 Sil Sand

MW-39D 352.02 2.76 349.26 11.39 337.87 Rock
MW-40 350.10 3.12 346.98 13.31 333.67 Sil Sand

MW-40D 350.54 3.35 347.19 12.77 334.42 Rock
MW-41 371.79 3.10 368.69 17.68 351.01 Sil Sand
RW-4 393.97 3.08 390.89 44.65 349.32 Sil Sand/Rock
RW-6 388.14 1.5 386.64 43.47 344.67 Rock
RW-19 358.76 2.48 356.28 13.4 345.36 Rock

POC-1A 393.86 1.54 392.32 37.41 356.45 Sand Silt
POC-1B 393.59 1.85 391.74 38.47 355.12 Rock
POC-2A 395.44 1.86 393.58 43.83 351.61 Sil Sand
POC-2B 395.82 1.52 394.3 46.85 348.97 Rock



•

RW-4
RW-6
RW-19
MW-2
MW-3
MW-4
MW-5
MW-6

MW-10
MW-11
MW-18
POC-1A
POC-28

393.97
388.14
358.76
394.14
393.71
395.83
394.76
385.63
389.22
384.83
394.45
393.86
395.82

57.43
52.64
60.14
38.52
40.02

Dry
38.32
40.52

Dry
31.98
35.88

NG
NG

•
TABLE 2

Summary of Passive Aquifer Pumping Test Results
RCRA Facility Investigation

Former Parker Hannifin Facility
Wake Forest, North Carolina

•
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TABLE 3

Summary of Volatile Organic Compounds: Groundwater Analytical Results
RCRA Facility Investigation

Former Parker Hannlfin Facility
Wake Forest, North Carolina

MW-3 2122107 <5.0 <5.0 26 <5.0 <5.0 <5.0 980 <5.0 1006
MW-6 2122107 <5.0 <5.0 550 24 5.4 <5.0 970 <5.0 1550.4

MW-60 2122107 <10 <10 230 <10 <10 <10 1700 <10 1930
MW-60R 2122107 <1.0 <1.0 60 <1.0 18 <1.0 1200 4.1 1278
MW-60R3 2123107 1.1 <1.0 1.3 <1.0 <1.0 <1.0 120 <1.0 122.4

MW-7 2122107 <1.0 <1.0 30 <1.0 9.8 <1.0 84 <1.0 123.8
MW-8 2121/07 <1.0 <1.0 6.2 <1.0 7.0 <1.0 6.7 <1.0 19.9

MW-80 2121/07 <1.0 <1.0 9.9 1.4 3.3 <1.0 16 2.7 33.3
MW-80R 2121/07 <1.0 <1.0 19.0 <1.0 9.1 <1.0 65 4.1 97.2

MW-9 2123/07 <5.0 <5.0 6.1 <5.0 6.0 <5.0 610 <5.0 622.1
MW-21 2121/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NO

MW-21D 2121107 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NO
MW-28 2121/07 <1.0 2.8 41.0 1.3 4.5 <1.0 470 <1.0 519.6

MW-28 OUD COUP 2) 2121/07 <5.0 <5.0 57 <5.0 5.4 <5.0 620 <5.0 682.4
MW-32 2120/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NO

MW-32 OUP (OUP 1) 2120/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NO
MW-33 2121/07 <5.0 <5.0 31.0 <5.0 9.7 <5.0 510 <5.0 550.7
MW-34 2122107 <2.0 <2.0 34.0 <2.0 5.1 2.0 390 <2.0 429.1
MW-38 2120/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 20 <1.0 20
MW-39 2121/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NO

MW-390 2121/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NO
MW-40 2120/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NO

MW-400 2120/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 12 <1.0 12
MW-41 2121/07 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 NO
RW-4 2123/07 <50 <50 <50 <50 <50 <50 7100 <50 7100

RW-4 Oup (OUP4) 2123/07 <50 <50 <50 <50 <50 <50 9100 <50 9100
RW-6 2123/07 <10 <10 86 <10 19 <10 1500 <10 1605
RW-19 2123107 <5.0 <5.0 65 <5.0 50 <5.0 690 <5.0 805

POC-1A 2122107 <10 <10 190 <10 <10 <10 4800 <10 4990
POC-18 2121/07 <50 <50 <50 <50 <50 <50 5600 <50 5600
POG-2A 2122107 <10 <10 <10 <10 <10 <10 1300 <10 1300
POC-28 2122107 <100 <100 <100 <100 <100 <100 12000 <100 12000



•• TABLE 4
Summary of 1,4-Dioxane: Groundwater Analytical Results

RCRA Facility Investigation
Former Parker Hannifin Facility

Wake Forest, North Carolina

MW-3 2/22/2007 <3.6 U
MW-6 2/22/2007 < 3.4 U

MW-6D 2/22/2007 <3.5 U
MW-6DR 2/22/2007 < 3.3 U

MW-6DR3 2/23/2007 < 3.1 U
MW-7 2/22/2007 <3.6 U
MW-8 2/21/2007 <4.2 U

MW-8D 2/21/2007 <3.6 U
MW-8DR 2/21/2007 <3.8U
MW-21 2/21/2007 < 3.4 U

MW-21D 2/21/2007 < 3.4 U
MW-28 DUP 2/21/2007 < 3.3 U

MW-28 2/21/2007 <3.2 U
MW-32 DUP 2/20/2007 <3.3 U

MW-32 2/20/2007 <3.5 U
MW-33 2/21/2007 29
MW-34 2/22/2007 13

• MW-38 2/20/2007 <4.3U
MW-39 2/21/2007 < 3.4 U

MW-39D 2/21/2007 < 3.4 U
MW-40 2/20/2007 <3.4 U

MW-40D 2/20/2007 <3.3U
MW-41 2/21/2007 <3.3U
POC-1A 2/22/2007 <3.6 U
POC-1B 2/21/2007 < 17 U
POC-2A 2/22/2007 < 4.1 U
POC-2B 2/22/2007 < 17 U
RW-19 2/23/2007 <3.6U

RW-4 DUP 2/23/2007 <3.6U
RW-4 2/23/2007 <3.3U
RW-6 2/23/2007 <3.7U

•
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TABLES

Summary of Metals: Groundwater Analytical Results
RCRA Facility Investigation

Former Parker Hannlfin Facility
Wake Forest, North Carolina

MW-3 212212007 <5U NA <1U 57 <2U 30 <5U 20 <0.2 U
MW-6 212212007 <5U NA <1U 6.9 6.2 <5U <5U 25 <0.2 U

MW-6D 212212007 <5U NA <1U 9.1 <2U <5U <5U 33 <0.2 U
MW-6DR 212212007 <5U NA <1U <5U 3.9 <5U <5U 10 <0.2 U

MW-6DR3 212312007 <5U NA <1U <5U <2U <5U <5U 19 <0.2 U
MW-7 212212007 <5U NA <1U <5U 2 <5U <5U 12 <0.2 U
MW-8 212112007 <5U NA <1U <5U <2U <5U <5U < 10 U <0.2 U

MW-8D 2121/2007 <5U NA <1U 30 8.4 16 <5U 81 <0.2 U
MW-8DR 212112007 6 NA <1U 5.9 20 5.4 8.3 94 <0.2 U
MW-21 212112007 7.9 NA <1U <5U 24 9.7 8.9 89 <0.2 U

MW-21D 212112007 <5U NA <1U <5U <2U <5U <5U 31 <0.2 U
MW-28DUP 212112007 <5U NA < 1 U 13 2.4 6.8 <5U 19 <0.2 U

MW-28 212112007 <5U NA <1U 11 2.4 5.6 <5U 26 <0.2 U
MW-32DUP 2120/2007 <5U NA < 1 U 190 6.1 95 <5U < 10 U <0.2 U

MW-32 212012007 <5U NA <1U 160 5.2 79 <5U < 10 U <0.2 U
MW-33 212112007 <5U NA <1U 15 7.8 7.5 5.4 45 <0.2 U
MW-34 212212007 <5U NA <1U <5U 2.8 <5U <5U 11 <0.2 U
MW-38 2120/2007 <5U NA <1U <5U <2U 5.5 <5U 11 <0.2 U
MW-39 212112007 <5U NA <1U <5U <2U 9.3 <5U < 10 U <0.2 U

MW-39D 212112007 <5U NA <1U <5U <2U <5U <5U < 10 U <0.2 U
MW-40 212012007 <5U NA <1U 5.6 <2U <5U <5U 12 <0.2 U

MW-40D 212012007 <5U NA < 1 U 26 24 14 <5U < 10 U <0.2 U
MW-41 212112007 <5U NA <1U <5U <2U <5U <5U 14 <0.2 U
POC-1A 212212007 <5U NA <1U <5U <2U <5U <5U < 10 U < 0.2 U
POC-1B 2121/2007 <5U NA <1U 13 6.5 <5U <5U 35 <0.2 U
POC-2A 212212007 <5U NA <1U <5U <2U <5U <5U 23 <0.2 U
POC-2B 212212007 <5U NA <1U 13 <2U <5U <5U 18 <0.2 U
RW-19 212312007 <5U NA <1U <5U 11 <5U <5U 56 0.47

RW-4DUP 2123/2007 <5U NA <1U 5.8 4.8 <5U 8.5 16 <0.2 U
RW-4 2123/2007 <5U NA <1U <5U 5.8 <5U <5U 35 0.39
RW-6 212312007 <5U NA <1U <5U 3 <5U <5U 130 <0.2 U



• •
Table 6

Summary of Volatile Organic Compounds: Groundwater Analytical Results for Newly Installed Wells
RCRA Facility Investigation

Former Parker Hannifin Facility
Wake Forest, North Carolina

-

11/15/2006 < 1.0 20 < 1.0 < 1.0 < 5.0
MW-38 I 1/18/2007 < 1.0 20 < 1.0 < 1.0 < 5.0

2120/2007 < 1.0 20 < 1.0 < 1.0 < 5.0

MW-39 11/15/2006 < 1.0 1.0 < 1.0 < 1.0 < 5.0
2/21/2007 < 1.0 < 1.0 < 1.0 < 1.0 < 5.0

MW-39D 1/18/2007 2.8 1.0 < 1.0 < 1.0 < 5.0
2/21/2007 < 1.0 < 1.0 < 1.0 < 1.0 < 5.0

MW-40 I 11/15/2006 < 1.0 1.0 < 1.0 < 1.0 < 5.0
2120/2007 < 1.0 12 < 1.0 < 1.0 < 5.0

MW-40D I 1/18/2007 12 1.3 2.2 2.1 26
2/20/2007 < 1.0 12 < 1.0 < 1.0 < 5.0

MW-41 I 11/15/2006 < 1.0 1.0 < 1.0 < 1.0 < 5.0
2121/2007 < 1.0 < 1.0 < 1.0 < 1.0 < 5.0
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TABLE 7

Summary of Aquifer Testing Results

Former Parker Hannifin Facility
Wake Forest, North Carolina

MW-38 1.81E-04 0.26

Shallow Wells
MW-39 9.46E-04 1.36
MW-40 2.22E-03 3.20
MW-41 1.64E-03 2.36

Geometric Mean 8.88E-04 1.28 0.24 86.14
MW-39D 3.89E-03 5.60

Deep Wells *MW-39D 3.41E-03 4.91
MW-40D 3.33E-03 4.80

Geometric Mean 3.54E-03 5.09 0.24 87.60
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TABLES

Summary of Regional Geology Observations
RCRA Facility Investigation

Former Parker Hannifin Facility
Wake Forest, North Carolina

•
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Appendix A

Summary of RCRA Permitting History
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APPENDIX A

FACILITY PERMITTING HISTORY

July 1980
Parker files a RCRA Part A application to notify the State of North Carolina and the United States
Environmental Protection Agency (USEPA) that hazardous wastes are generated and stored on site.

August 1985
Parker enters into a Consent Order with the North Carolina Department of Human Resources (NCDHR),
Division of Health Services (DHS) now the Hazardous Waste Section (HWS) agreeing to discontinue
using, and to close, the sand filter beds, which were part of their treatment system. Parker also agrees to
implement a groundwater monitoring program for the sand filter beds.

October 1986
Closure of the sand filter beds, with contaminated soil left in-place, is certified complete in accordance
with the approved closure plan. Sand filter media was excavated along with one foot of soil below the
beds. In addition, the cement walls of the beds were hand scraped and hydroblasted to remove all
adhering wastes. All waste materials were transported to Pinewood, South Carolina for disposal in the
GSX Services Landfill. Each filter bed was backfilled to the top with clean washed stone and capped with
a reinforced concrete cover.

August 1985 through January 1986
Four shallow monitoring wells (MW-1 through 4) are installed in August as required by the Consent Order,
on upgradient of the waste treatment system and three downgradient. Groundwater samples from the
wells are analyzed for parameters required for RCRA interim status facilities including volatile organic
compounds (VOCs). The samples contain TCE and indicate groundwatercontamination in this area. An
additional two shallow groundwater monitoring wells (MW-5 and MW-6) are installed in January to
investigate the extent of the contamination. TCE is detected in the groundwater samples from these two
wells.

September 1986 through April 1987
The Consent Order is amended to requiredelineation of the groundwater contamination. A Phase I
Groundwater Assessment Workplan is approved by the HWS. Six additional shallow wells (MW-7
through MW-12) are installed and contain TCE. Groundwater data collected thus far indicate two
possible sources, a primary source nearthe wastewater treatment facility and an additional source on the
north side of the plant indicated by higher than expected concentrations of TCEin MW-5. Groundwater
quality data also indicates that the leading edge of the plume is near the plant's northeast property line.

June 1987
Parker submits a RCRA Park B Post-Closure Application for the closed sand filter beds as required by the
EPA and the HWS.

August 1988
Three additional wells (MW-13, 14, and 15) six shallow temporary wells, and three deep wells (MW-6D,

80, and 11 D) screened in bedrock are installed as Phase II of the groundwater assessment. TCE is
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detected in all three bedrock wells to depths of 67 feet. TCE is not detected in the shallow wells, which

were installed offsite along the stream bed.

December 1988
Parker receives a Notice of Deficiency on the Part B Application with requirements generally identical to

the requirements for Phase'" of the groundwater assessment.

Through August 1989
Three additional shallow wells (MW-16, 17, and 18) are installed on the outer boundaries of the plume
and two deeper bedrock wells (MW-6DR and MW-8DR) are installed.to approximately.1 00 feet as Phase
III ofthe groundwater assessment. All wells contain TCE. Several pumping tests are performed to

evaluate the hydraulic properties of the shallow saprolite and the deep bedrock aquifer. A fracture trace
analysis of fracture trends is completed to aid in understanding bedrock contaminant transport processes.

January and February 1990
The RCRA Facility Investigation (RFI) process begins with NUS Corporation conducting a Preliminary
Assessment and a Visual Site Inspection (VSI) at the facility for the EPA (NUS, 1990). The VSI identifies
SWMUs and AOCs...

Through March 1990
Three additional bedrock wells (RW-19, MW-18D, and 6DR3) are installed and found to containTCE. A
pumping test is performed on RW-19, an open hole well, and a geophysical study is completed to
evaluate the orientation of the primary bedrock fracture system.

April 1990
Parker installs shallow wells MW-20 on the northeast boundary of the plume and wells MW-21 and MW­
21 D offsite and downgradient of the plume. Well MW-20 contains concentrations of TCE and wells MW­
21 and MW-21 D do not contain TCE.

August 1991
The EPA and HWS issue Parker's RCRA Hazardous Waste Management Permit. SWMU 24, and AOCs
27, 28, 29, 35, 36, and 37 were identified as requiring an RFI. An additional 27 units were either deleted

or required no further action. SWMU 16, the closed sand filter beds, was designated as regulated by the
State's portion of the RCRA permit and three SWMUs (32, 22, and 34) required confirmatory sampling.

October through November 1991
Parker installs the required point-of-compliance wells (POC-1A, -1B, -2A, and -2B) to be used for long
term monitoring of the source area and two additional wells (MW-22 and MW-23) to monitor the lateral
effectiveness of the corrective action system (WEGS, 1991a). These wells were required by Schrader
Bellow's RCRA Permit.

December 1991
Parker submits an RFI Workplan to the EPA addressing SWMU 24 and five AOCs (27, 28, 35, 36, and
37).

October 1991
Parker submits a Confirmatory Sampling Workplan for SWMUs 32, 33, and 34 to the HWS and EPA.



• November 1991
The HWS approves an interim groundwater pump and treat system from Parker. The interim system is

designed to capture and treat groundwater from the central core of the plume and from the downgradient

area using the three wells.

May 1992
Parker begins operation of their groundwater remediation system.

August 1992
Parker begins semi-annual reports on the performance of the corrective action system. These reports are

submitted August and February of each year.

September through November 1992
Parker submits a revised Confirmatory Sampling Workplan for SWMUs 32, 33, and 34 to the HWS and
EPA incorporating their comments. Parker collects soil samples at SWMUs 32, 33, and 34 to complete
the confirmatory sampling activities. The sample data confirms that hazardous materials had been
released from SWMU 32 (former drum storage area) and SWMU 33 (former 1,000 gallon underground
storage tank). The EPA required no further investigation at SWMU 34.

May 1993
Parker submits a revised RFI Workplan incorporating the results ofthe confirmatory sampling.

• October 1994 through October 1995
Parker completes Phases I and II of the RFI Workplan. The wOrk includes additional soil and
groundwater investigations, collection of soil background data, collection of stream and sediment
samples, identification of any potential receptors, and studies of local flora and fauna. The Workplan now
addresses SWMUs 24, 32, and 33 and the north corner of the parking lot where spills of TCE may have
occurred.

December 1996 through August 1997
Parker receives comments on the results of the RFlwork and continues the RFI investigation with
collection of additional soil background samples and soil samples from AOCs 27 and 28.

August 1997
Parker completes RFI Workplan activities and submits their report to the HWS. The report identifies three
sources for groundwater contamination (SWMUs 24, 32, and 33) and delineates soils contamination in
these source areas. The report also provides analytical data of soils collected at AOCs 27 and 28.

•

December 1997
The HWS comments on the Workplan and requires that soils at AOCs 27 and 28 be cleaned up using the
Groundwater Section Guidelines for petroleum contaminated soi~. Parker must also continue

groundwater investigation downgradient of SWMU 33 and to the northeast of the facility.

May 1998 through April 1999
Parker submits an RFI Workplan Supplement to the HWS. HWS provides comments and Parker revises
the workplan to address these comments. Parker will excavate oil and grease contaminated soils at



• AOCs 27 and 28. Additional soil samples will be taken at the background locations and analyzed for an
expanded site list of fourteen metals. Soil samples will also be taken downgradient of 5WMU 16.

May 1999 through March 2002
Parker completes revised workplan activities and prepares an RFI report detailing additional groundwater
investigation downgradient of 5WMU #33 to define the area of groundwater impacted by TCE and other
VOCs. The report also included information concerning additional soil sampling at background locations

and downgradient of5WMU #16.

May 2003

Parker submitted the RCRA Part B Post-Closure Permit Renewal Application as required by the EPA and
the NCDENR-HW5.

June 2005

•

•

Parker continues the RFI for the offsite northwestern portion of the site. Four additional monitoring wells
were installed to the north of the former manufacturing building to support assessment activities.
Geophysical logging and slug testing were conducted in order to evaluate aquifer properties associated
with fate and transport. The HW5 comments on the RFI and indicates that Parker must investigate
downgradient portions of the TCE plume.

June - August 2005

The Draft Permit was issued June 2005. Public Hearing was held on August 10, 2005. Parker submitted
comments to the NCDENR-HW5 in August 2005.

June 2006

The final permit was issued June 1, 2006. The property was sold on June 1, 2006 to 5t Ives 220
Commercial, LLC by the previous owner (The Industrial Development Corporation of the Town of Wake
Forest). In addition, the new owner of the property 5t Ives 220 Commercial LLC entered into a
Brownfields Agreement with the NCDENR on June 1, 2006, covering the Former Parker Facility.

2006 through July 2007

Parker continued with RFI activities, inclUding the installation of additional offsite wells as documented in
the Phase VII RFI Report.
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Appendix B

Offsite Potable Well Sampling Reports and Location Map

ENSR

September 2007
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Water Supply Wells Sampled in Spring 2006

LEGEND Appendix B
-

• Private Water Supply Well Well Sampling Map ENSR
PlIItUlr Ha.nlfln FlCllily

12415 Capillli BouIIIvard
WlIII. For••t, WlIIIe county, NOI1h Carolina 7041 Old WlIIIe FonlIt Rd. SuIIe 103

RAlleigll, North C8IOIN 27616-3013
Phone: (919) 812-6800

SCALE I DWGDATE I PROJECT NO. Fax: (919) 8n·T996
WlIb: WWW.ENSft.com

Not Defined I 07/2007 I 05303-026



• May 16, 2006

Mr. Andy Massey
7605 Southwick Court
Wake Forest, NC 27587

Pilrkar
Parker Hannifin Corporation
Cleveland,OH 44124-4141
Phone {216) 896-3000
Fax {216) 896-4034

•

•

RE: Laboratory Analytical Results - Water SupplyWell Sampling Event
Parker Hannifin Corporation - Wake Forest, NC Facility
EPA 10 # NCO 002 591 014

Dear Mr. Massey:

As you are aware, ENSR ConSUlting & Engineering (NC), Inc. (ENSR) obtained a water sample from the
water supply well at your property located at 1242 Jenkins Road on April 28, 2006. The water sample
was submitted for laboratory analysis for a suite of volatile organic compounds and for one semi-volatile
compound, 1A-dioxane. The analysis was performed to determine if environmental impacts from the
former Parker Hannifin facility are affecting the well water. This letter shall provide you with the results of
the sampling.

No compounds associated with the former Parker Hannifin facility were detected; all constituents
for which the water was analyzed were below the laboratory detection limits. The laboratory report for the
sample from your property is enclosed.

If you have any questions or require any additional information please contact ENSR at 919-872-'6600 or
me. at 216-896-2710. Thank you for your cooperation with this sampling activity.

Regards,

Martha Connell
Manager, Environmental Services
Parker Hannifin Corporation.

cc: Larry Stanley, NC DENR
Lance Tully, ENSR
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Kay 15, 2006

1Ir. David8iBp.OD
DllR Cd

70U Old waite ronllt Rd.
SUite 103
Raleigh, Be 27U6

Ul Lab P1'O:!ect 1IuDbe:1 92118&56
Client Project IDI Puk.: HaDnifin/wr

Pace Analytical ServieBl, Inc.
9800 Klncey Avenue, Suite 100

Huntersville, NC 20018
Phone: 104.815.9092

Fax: 104.815.9091

Peee Analytical S.rrlcII, Inc.
2225 Riverside Drive
Ash8ville. NC28804

Phone: 828.254.1176
Fax: 828252.4618

•
Jblclo.ed an the analytical "sults fo: s~l.(.) :eceiTed byth. labonto:y CD Kay 2, 2(106. R.sult. reported
benin confoXII to the lIIO.t cnu:not IlILAC staDde:d., .,hue .pplicable, unle.s othuwi.. nanated in the body of

the :eport.

Ino:ganic .etChemi.t:y and Metal. AnalyH' we:e p.rformed .t our Pace ABh'Tille leborato:y and Organic t ••ting
was p.rformed .t ou: Pac. Cha:lott. labo:ato:y'UDl••• otherwi•• footnoted.

If you he". ~ questions conoBJ:Ding thb nport pl.... f••l free to contact me.

Sinc8J:8ly,

~~~
Te:esa~
Tlre.a .Adam8tpac.lab•• COIl

P:o;j.ct Nallager

Bnclosu:e•

• Asheville Certjljcalion IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This '6Il00 shall not be reproduced, IlXCllpt In full,

without the written consent 01 Pace Analytical servIceS, lno.

Chartolte Certification IDs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
fL NELAP ESro27
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SAMPLE SUMMARY

Pace Analytical S,rvices, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace AnalytlCIII Berrie", Inc.
2225 Riverside OrNe
Asheville. NC28804

Phone: 828254.7176
Fax: 828.252.4618

Lab Project Number: 92118456
Client, ,Project ID: Parker HaDnifin/WF

•

Project
Sample NuIIlber
92118456-001
92118456-002
92118456-003

SlIlIlPle
Nu:Diber
926933300
926933334
-926933342

Client Sample IP
WSW-1242
APR06-11'1'
APR06-INl'

Matrix
Water
Water
Water

pate <:oUecte4
04/28/06 09:20
04/28/06 09:55
04/28/06 10:00

Date Received
05/02/06 15:20
05/02/06 15:20
05/02106 15:20

• AshevjlleCerljfjcatjon IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, e,copIln fUll,

without the wrttlen consent of Pace Analytieal Services. Inc.

f~~'~

Charlotte Certjfjcatjon IDs
NC Wastewater 12
NC Drinking Waler ·37706
SC 99006
FL NElAP £87627
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www.pacel8bs.com

SAMPLE ANALYTE COUNT

Pac, Analytical S,rvIClS, 1m:.
9800 Kincsy Avenue, Suite 100

.Huntersville, Ne 28078
Phone: 704.875.9092

Fax: 704.875.9091

Psc, Analytical S,rvlm. 1m:.
2225 Riverside Drive
Asheville, NC28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Numbert 92118456
Client project ID: Parker Hannifin/WF

•

Project
Sample m'mher Sample No Client SamPle ID
92118456-001 926933300 WSW-1242

92118456~002 926933334 APR06-BFF

92118456-003 926933342 APR06-INF

Analysis
Code

8260X WL92
8270D WL92
3512 WL92
3532 WL92
6010'1' WL92
624 WL92
625 WL92
N2 CALC

3512 WL92
3532 WL92
6010'1' WL92
624 WL92
625 WL92
N2 CALC

Analysis Description
Ge/MS VOCs by 8260, low level
1,4-Dioxane by 8270 SIM
Total Kjeldehl Nitrogen
28 dey NOX
Metals by Trace Iep
Volatile GellIS by 624
Extractables in Water by 625
Nitrogen, Total
Total Kjeldahl Nitrogen
28 dey NOX
Metals by TraeeICP
Volatile GC/KS by ~24

Extractables in Water by 625
Nitrogen, Total

Analytes
Reported

66·
2
1
1

11
35
63

1
1
1

11
35
63

1

• Asheyllle Certification IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NELAP £87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reprodU<:8d. except in lull.

wnhout the WIilterl ccnsent of Pace Analytical services. loc.

ffQei~

Charlotte Certification IPs
NC Wastewater 12
NCDrinking Water 37706
SC 99006
FL NELAP £87627



Pace Analytical SStvlces, Inc.
9800 Klnooy Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

PaCB Analytical SStvICBs, Inc.
2225 Riverside Drive
Asllevlll8, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Ilumberl 92118456
Client Project ID: Parker HannHin/NF

Lab Sample No: 926933300 Project Sample Ilumberl 92118456-001 Date Collected I 04/28/06 09120
Client Sample ID: WSW-1242 Matrix I Water Date Receivedl 05/02/06 15120

Parameters Results Units Report Limit ...ImL..- AnalYzed By CAS No, ggL~

GC/HS Semivolatiles
1,4-Dioxane by 8270 SIM Prep/Method: EPA 3510 / EPA 8270

1,4-Diaxans (p-Diaxane) ND uO/l 3,3 0,78 05/09/06 12:51 BET 123-91-1 1
Date Extracted 05/04/06 05/04/06

GC/IIS Volatile.
GellIS VOCI by 8260, low level Method I EPA 8260
Acetone ND ug/l 25, 1,8 05/07/06 08:33 MCK 67-64-1
Benzene lID ug/l 1,0 0,31 05/07/06 08133 MCK 71-43-2
BrOlllObenzene ND ug/l 1,0 0,16 05/07/06 08133 MCK 108-86-1
BromochlorOl1l8thans ND ug/l 1,0 0,37 05/07/06 08133 MCK U.-97-5
Bramodichloromethane lID ug/l 1.0 0,21 05/07/06 08:33 MCK 75-27-4
BrOlllOform ND ug/l 1,0 0,17 05/07/06 08133 MCK 75-25-2
Bromcmethane lID utl'/l 1,0 0,51 05/07/06 08133 MCK 74-83-9
2-Butanone (MElt) ND ug/l 5,0 1.2 05/07/06 08:33 MeR 78-93-3
n-Butylbenzene ND ug/l 1.0 0,20 05/07/06 08133 MCK 104-51-8
sec-Butylbenzene ND ug/l 1.0 0,20 05/07/06 08133 MeK 135-98:-8• tert-Butylbenzene ND ug/l 1,0 0,17 05/07/06 08:33 MeR 98-06-6
carbon tetrachloride ND ug/l 1.0 0,27 05/07/06 08:33 MCK 56-23-5
Chlorobenzene 1m ug/l 1,0 0,15 05/07/06 08133 MeR 108-90-7
Chloroethane ND ug/l 1.0 0.78 05/07/06 08133 MCK 75-00-3
,Chloroform ND ug/l 1.0 0,29 05/07/06 08133 MCK 67-66-3
ChlorOl'llllthane ND ug/l 1,0 0.78 05/07/06 08133 MeX 74-87-3
2-Chlorotoluene ND ug/l 1.0 0,16 05/07/06 08133 MeR 95-49-8
4-Chlorotoluene ND ug/l 1,0 0,20 05/07/06 08:33 MeX 106-43-4
1,2-DibrOlllO-3-chloropropane ND ug/l 1,0 0,39 05/07/06 08:33 MeK 96-12-8
Dibramoch1oromethane ND ug/l 1,0 0.17 05/07/06 08133 MCK 124-48-1
1,2-DibrOllloethane (EDB) 1m ug/l 1,0 0.15 05/07/06 08133 MeR 106-93-4
DibrOlllQlll8thane ND ug/l 1.0 0,27 05/07/06 08:33 MeX 74-95-3
1,2-Dichlorobenzene ND ug/l 1.0 0.14 05/07/06 08133 MCK 95-50-1
1,3-Dichlorobenzene ND ug/l 1,0 0,16 05/07/06 08:33 MCK 541-73-1
1,4-Dichlorobenzene ND ug/l 1,0 0,17 05/07/06 08:33 MCK 106-46-7
DichlorodifluorOlll8thans ND ug/l 1,0 0,59 05/07/06 08:33 MCK 75-71-8
1,1-Dichloroethane lID ug/l 1.0 0,42 05/07/06 081:33 MeX 75-34-3
1,2-Dichloroethane ND ug/l 1,0 0.18 05/07/0608:33MCK 107-06-2
1,1-Dichloroethene ND ug/l 1,0 0,39 05/07/06 08:33 MeR 75-35-4
cis-l,2-Dichloroethene ND ug/l 1,0 0,33 05/07/06 08:33 HeX 156-59-2
trans-l,2-Dichloroethene ND ug/l 1,0 0.44 05/07/06 08:33 MCR 156-60-5
1,2-Dichloropropane ND ug/l 1.0 0,20 05/07/06 08:33 HeX 78-87-5

Date'r 05/15/06 Page: 1 of 36

• Ashevjl!e Certifjcation IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall ~ot be reproduced, BXCIlpt In full,

Without the wrillen consent of Pace Analytical services. Inc.

i~~~:~

Charlotte CertjfjcallQn IPs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
FL NELAP E87627
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Pace AnaI"I"1 S'lVleN, Inc.
9800 Kincey Avenue. Suite 100

HuntersviIJe, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Analytical SelVlce8, Inc.
2225 Riverside Drive
Asheville, NC28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Number: 92118456
Client Project ~D: Parker Hannifin/WP'

Lab Sample 110.: 926933300 Project Sample Number: 92118456-001 Date Collected: 04/28/06 09:20
Client Bampl. ID: WSW-1242 Matrix: Water Date Received: 05/02/06 15:20

Parameter. Results units Report Limit ..ImL- Analyzed Bv <:AS No. QlW.... I!.uI&
1,3-Dichlora,propane 110 ug/l 1.0 0.11 05/07106 08:33 lICK 142-28-9
2,2-Dichlorepra,pane 110 ulI'/l 1.0 0.44 05/07/06 08:33 lICK 594-20-7
1,1-Dichlora,propene 110 ulI'/l 1.0 0.26 05/07/06 08:33 lICK 563-58-6
Dii.a,prcpyl ether 110 ulI'/l 1.0 0.25 05/07/0608:33 lICK 108-20-3
Bthylbenzene 110 ulI'/l 1.0 0.17 05/07/06 08:33 lICK 100-41-4
IleKachloro-l,3-butadiene 110 ulI'/l 1.0 0.32 05/07/06 08:33 lICK 87-68-3
Isa,propylbenzene (CWIlene) 110 ulI'/l 1.0 0.16 05/07/06 08:33 lICK 98-82-8
p-Isa,prcpyltoluene 110 ug/l 1.0 0.20 05/07/06 08:33 lICK 99-87-6
Methylene chloride 110 ug/l 2.0 0.46 05/07/06 08:33 MCK 75-09-2
Methyl-tert-butyl ether 110 ulI'/l 1.0 0.22 05/07/06 08:33 lICK 1634-04-4
Naphthalene 110 ulI'/l 1.0 0.22 05/07/06 08:33 lICK 91-20-3
n-Propylbenzene 110 ulI'/l 1.0 0.20 05/07/06 08:33 lICK 103-65-1
Styrene 110 ulI'/l 1.0 0.15 05/07/06 08:33 lICK 100-42-5
1,1,1,2-~etrachloroethane 110 ug/l 1.0 0.25 05/07106 08:33 lICK 630-20-6
1,1,2,2-~trachloroethane 110 ulI'/l 1.0 0.24 05/07/06 08:33 lICK 79-34-5
~etrachloroethene 110 ulI'/l 1.0 0.16 05/07/06 08:33 lICK 127-18-4
~luene 110 ull'/l 1.0 0.24 05/07/0608:33 lICK 108-'88-3• 1,2,3-~richlorobenzene 110 ulI'/l 1.0 0.18 05/07/06 08:33 MeK 87-61-6
1,2,4-~ichlorobenzene 110 ulI'/l 1.0 0.20 05/07/06 08:33 lICK 120-82-1
1,1,1-~ichloroethane 110 ull'/l 1.0 0.35 05/07/06 08:33 MCK 71-55-6
1,1,2-~ichloroethane 110 ug/l 1.0 0.16 05/07/06 08:33 MCK 79-00-5
'rrichloroethene 110 ull'/l 1.0 0.26 05/07106 08:33 MCK 79-01-6
'rrichlorofluoromethane 110 ull'/l 1.0 0.41 05/07/06 08:33 MeK 75-69-4
1,2,3-~ichloropra,pane 110 ull'/l 1.0 0.22 05/07/06 08:33 MCK 96-18-4
1,2,4-~rimethylbenzerie 110 ull'/l 1.0 0.15 05/07/060a:33MeK 95-63-6
1,3,5-~rimethylbenzene 110 ull'/l 1.0 0.21 05/07/06 08:33 lICK 108-67-8
Vinyl chloride ND ull'/l 1.0 0.58 05/07/06 08:33 MCK 75-01-4
Xylene (~tal) 110 ull'/l 1.0 05/07/06 08:33 lICK 1330-20-7
lIIIi:p-Xylene 110 ull'/l 2.0 0.39 05/07/06 08:33 lICK
o-Xylene 110 ug/l 1.0 0.17 05/07/06 08:33 lICK 95-47-6
~luene-d8 (S) 97 % 05/07/06 08:33 MCK 2037-26-5
4-BX'OIllOfluorobenzene (8) 100 % 05/07/06 08:33 MCK 460-00-4
Dibrolllofluoromethane (8 I 106 % 05/07/06 08:33 MCK 1868-53-7
1,2-Dichloroethane-d4 (S) 99 % 05/07/06 08:33 MCK 17060-07-0

•
Date: 05/15/06

AshexilleCertilicalion los
NC Wastewater ~O

NC Drinking Water 37712
SC Environmental 99030
Fl NElAP E87648
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Project Number: 0S']~1- O~) _$ 01> F1eId Logbook No.: iI/ ("1M) /~ ~ . .; , -.
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......- --;J.- V "wi ~.,.",.. Dh"""A/ ~) &MI/, .""If;:.. '7 "~ ~,p;..... ~
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• Parkar
June 5,2006

Trent Parker I Danny Lassiter
Heater Utilities
PO Box 4889
Cary, NC 27511

Parker Hannifin Corporation
Cleveland, OH 44124~4141

Phone{21~) 896-3000
Fax(216)896~34

•

•

RE: Laboratory Analytical Results - Water Supply Well Sampling Event
Parker Hannifin Corporation - Wake Forest, NC Facility
EPA 10 # NCO 002 591 014

Dear Mr. Parker and Mr. Lassiter:

As you are aware. ENSR Consulting & Engineering {NC). Inc. (ENSR) obtained a water sample from the
water supply well servicing the Matherly housing development in Wake Forest, North Carolina on May 5,
2006. The water sample was submitted for laboratory analysis fora suite of volatile organic compounds
and for one semi-volatile compound, 1,4-dioxane. The analysis was performed to determine if
environmental impacts from the former Parker Hannifin facility are affecting the well water. This letter
shall provide you with the results of the sampling.

No compounds associated with the former Parker Hannifin facility were detected; all constituents
for which the water was analyzed were below the laboratory detection limits. The laboratory report for the
sample from your property is enclosed.

If you have any questions or require any additional information please contact ENSR at 919-872-6600 or
me at 216-896-2710. Thank you for your cooperation with this sampling activity.

Regards,

j'~~
Martha Connell
Manager, Environmental Services
Parker Hannifin Corporation.

cc: Larry Stanley, NC DENR
Lance Tully, ENSR
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May 22, 2006

1Ir. David SilllPson
IIISR CD

70'1 Old wake For.st Rd.
Suit. 103
Ral.igh, IIC 27616

Pace An,lytlcal8ervicBS, I",.
9800 Kincey Avenue, Suite 100

Huntersvlfle, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Analyt/t:lJl Servtm, Inc.
2225 Riverside Or/ve
Asheville; NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Pro:!.ct NuIllberl
Cli.nt Pro:!.ct ID:

Dear 1Ir. SilllPson I

92118954
Parker BaDnifin-WF/05303026'00

•
!Dclosed are the analytical r.sults for sampl.ls) rec.ived. by the l.boratory on May 9, 2006. R.wlts reported
h.rein conform to the DIOst current NELAC standards, wh.r. applicabl., unless otherwise llarrata4ill the body of
the report.

Inorganic W.t Chemistry and Metals Analys.s wer. performed at our Pao. AtIhevill. laboratory and Organic t.sting
was perfoxmad at our Pao. Charlotte laboratory unl.ss otherwise footnoted.

If you have any qu.stions Conc.rning this report pl.... feel fr.. to contact ••

Sina.r.ly,

~p\~
Teresa AdaIu
Teresa.Adam8ipaa.labs.com
Pro:!.at IIaDIger

IDclosur••

• Asheyille=Certijicatjon IDs
NC Wastewater 40
NC Orinking Water 37712
SC Environmental 99030
FL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except In full,

w~hout the written consent of Pace Analytical Services, Inc.
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SAMPLE SUMMARY

Pace An"ytica' Se"icu, Inc.
9800 Klncey Avenue, Suite 100

Huntersvifle, NO 28078
Phone: 704.875.9092

Fax: 704.875.9091

P,ce Anllytlc,' S,,,'ee,, Inc.
2225 Riverside Drive
Asheville. Me 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Numberl 92118954
Client Project IDI Parker Hannifin-WF/05303026400

•

Project Sample
Sample Nmphtr Number
92118954-001 926960196

Client Sample ID
MATIIBRLY MAY 06

Matr1z
Water

pate~ollected Plte Received
05/05/06 10120 05/09/06 15145

• Asheville GertHicalion lOs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report $hall not be reproduced. except In full,

wldlout the written consent of Pace Analytical Servk;e$, Inc.

Cbarlotle Certijjcatjoo IDs
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SAMPLE ANALYTE COUNT

Pace AfIIIlyllcal S,rrlell, ItIC.
9800 Kincey Avenue, Suite 100

Huntersvill8, Me 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Anslyt/CBI Serrless, Inc.
2225 Riverside Drive
Asheville, Me 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Number: 92118954
Client Project ID: Parker Bannifin-WF/OS303026400

•

Project
Sample Ngmber Sample No Client Sample Ip
92118954-001 926960196 MATHERLY MAY 06

Analysis
Code

8260X WL92
8270D.WL92

Analysis Description
GC/NS Vocs by 8260, low lev.l
1,4-Dioxane by 8270 SIll

Analytes
Reported

66
2

• Asheville Certification IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
Fl NELAP U7648

. REPORT OF LABORATORY ANALYSIS
This repon shall not be reproduced. exCllptln full,

without the written consent of PaCll Analytical Ssrvlces, Inc.
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Pace Analytical S,MC". Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pactl Analytical S,mc", Inc.
2225 Riverside Drive
Asheville, He 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Number: 92118954
Client Project ID: Parker Hannifin-WP/05303026400

Lab Sample No: 926960196 Project Sample Humber: 92118954-001 Date Collected: 05/05/06 10:20
Client Sample ID: D.TJlBRLY MAY 06 Matrix: Water Date Received: 05/09/06 15:45

Paromej;trI! Result. unij;s Report Limit ....tmIL- Analyzed By CAS No. QlIlL~

QC/MS Sem!volatile.
1,4-Diemaneby 8270 SD! Prep/Ilethod: EPA 3510 / EPA 8270
1,4-Dioxane (p-Dioxane) 10) ug/l 3.5 0.82 OS/20/06 16:45 BET 123-91-1 1
Date Extracted 05/11/06 05/11/06

GelD Volatile.
Ge/IIS vee. by 8260, low level Method: EPA 8260

Acetone 10) ug/l 25. 1.8 05/12/06 15:45 liSP 67-64-1
Benzene 10) ug/l 1.0 0.31 05/12/06 15:45 liSP 71-43-2
BrCllllObenzene 10) ug/l 1.0 0.16 05/12/06 15:45 IISP 108-86-1
BrCllllOChloromethaDe 10) ug/l 1 •. 0 0.37 05/12/06 15:45 IISP 74-97-5
BromodichlorOll8tbane 10) ug/l 1.0 0.21 05/12/0615:45 liSP 75-27-4
BrCllllOfom 10) ug/l 1.0 0.17 05/12/06 15:45 IISP 75-25-2
Bl'OIIIOIIl8thane 10) ug/l 1.0 0.51 05/12/06 15:45 IISP 74-83-9
2-Butanone (MElt) 10) ug/l 5.0 1.2 05/12/06 15:45 IISP 78-93-3
n-Butylbenzene NO ug/l 1.0 0.20 05/12/06 15:45 liSP 104-51-8
.ec-Butylbenzene NO ug/l 1.0 0.20 05/12/06 15:45 IISP 135-98-8• tert-Butylbenzene NO ug/l 1.0 0.17 05/12/06 15:45 IISP 98-06-6
carbon tetrachloride NO ug/l 1.0 0.27 05/12/06 15:45 IISP 56-23-5
Chlorobenzene NO ug/l 1.0 0.15 05/12/06 15:45 IISP 108-90-7
Chloroethane NO ugll 1.0 0.78 05/12/06 15:45 IISP 75-00-3
Chlorofo:::m NO ug/l 1.0 0.29 05/12/06 15:45 IISP 67-66-3
Chloranethene NO ug/l 1.0 0.78 05/12/06 15:45 liSP 74-87-3
2-Chlorotoluene NO ug/l 1.0 0.16 05/12/06 15:45 liSP 95-49-8
4-Chlorotoluene NO ug/l 1.0 0.20 05/12/06 15:45 MSP 106-43-4
1,2-Dibromo-3-chloropropane NO ug/l 1.0 0.39 05/12/06 15:45 IISP 96-12-8
Dibromochloramethane NO ug/l 1.0 0.17 05/12/06 15:45 IISP 124-48-1
1,2-DibrCll108thane (EDB) 10) ug/l 1.0 0.15 05/12/06 15:45 IISP 106-93-4
Dibromomethane 10) ug/l 1.0 0.27 05/12/06 15:45 IISF 74-95-3
1,2-Dichlorobenzene NO ug/l 1.0 0.14 05/12/06 15:45 IISP 95-50-1
1,3-Dichlorobenzene NO ug/l 1.0 0.16 05/12/06 15:45 IISP 541-73-1
1,4-Dichlorobenzene NO ug/l 1.0 0.17 05/12/06 15:45 IISP 106-46-7
Dichlorodifluoromethane 10) ug/l 1.0 0.59 05/12/06 15:45 IISP 75-71-8
1,1-Dichloroethane 10) ug/l 1.0 0.42 05/12/06 15:45 IISP 75-34-3
1,2-Dichloroethane NO ugll 1.0 0.18 05/12/06 15:45 IISP 107-06-2
1,1-Dichloroetbene 10) ugll 1.0 0.39 05/12/06 15:45 liSP 75-35-4
cis-l,2-Dichloroethene NO ug/l 1.0 0.33 05/12/06 15:45 IISP 156-59-2
trans-l,2-Dichloroethene NO ug/l 1.0 0.44 05/12/06 15:45 IISP 156-'60-5
1,2-Dichloropropene NO ugll 1.0 0.20 05/12/06 15:45 IISF 78-87-5

Date: 05/22/06 Page: 1 of 11

• Asheyilletertfficatjon IPs
NC Wastewater 40
NC Drinking Water 37712
SC EnVironmental 99030
FL NELAP 1:87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except In fuQ,

without lha written consent of Pace Analytical Services, Inc.
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Pace Analytical Services, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

'au AnBlytJr:,1 SBrvlr:n, Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Number: 92118954
Client project IO: Parker Hannifin-wr/05303026400

Lab Suple No: 926960196 Project Sample Number: 92118954-001 Date Collected: 05/05/06 10:20
Client Suple IO: MA'l'HERLY MAY 06 Matrix: Water Date Received: 05/09/06 15:45

Parameters Results units RePort Limit ..lmL- Analyzed By CAS Ho, QlaL Bu.WIllt.
1,3-0ichloropropane ND ug/l 1,0 0.11 05/12/06 15:45 NSF 142-28-9
2,2-0ichloropropane ND ug/l 1,0 0,44 05/12/06 15:45 NSF 594-20-7
1,1-Dicbloropropene ND ug/l 1,0 0,26 05/12/06 15:45 MSP 563-58-6
Diisopropyl.ether ND ug/l 1,0 0,25 05/12/06 15:45 NSP 108-20-3
Ithylbenzene ND ug/l 1,0 0,17 05/12/06 15:45 HSF 100-41-4
Hexachloro-l,3-butadiene ND ug/l 1,0 0,32 05/12/06 15:45 NSF 87-68-3
Isopropylbenzene (Cumene) ND ug/l 1,0 0,16 05/12/06 15:45 NSP 98-82-8
p-Isopropyltoluene ND ug/l 1.0 0.20 05/12/06 15:45 NSF 99-87-6
Methylene chloride ND ug/l 2,0 0,46 05/12/06 15:45 HSF 75-09-2
Methyl-tert-butyl ether ND ug/l 1,0 0,22 05/12/06 15:45 HSF 1634-04-4
Ilaphthll1ene ND ug/l 1,0 0,22 05/12/06 15:45 NSF 91-20-3
n-Propylbenzene ND ug/l 1.0 0,20 05/12/06 15:45 NSF 103-65-1
Styrene ND ug/l 1.0 0,15 05/12/06 15:45 HSP 100-42-5
1,1,1,2-Tetrachloroethane ND ug/l 1,0 0,25 05/12/06 15:45 NSF 630-20-6
1,1,2,2-Tetrachloroethane ND ug/l 1,0 0,24 05/12/06 15:45 HSF 79-34-5
Tetrachloroethene ND ug/l 1,0 0.16 05/12/06 15:45 MSF 127-18-4
Toluene ND ug/l 1,0 0,24 05/12/06 15:45 HSF 108-88-3• 1,2,3-Trichlorobenzene ND ug/l 1.0 0,18 05/12/06 15:45 MSF 87-61-6
1,2,4-TrichlorobeDZene ND ug/l 1.0 0,20 05/12/06 15:45 MSF 120-82-1
1,1,1-Trichloroethane ND ug/l 1,0 0,35 05/12/06 15:45 HSF 71-55-6
1,1,2-Trichloroethane ND ug/l 1,0 0,16 05/12/06 15:45 NSF 79-00-5
Tricbloroethene ND ug/l 1.0 0,26 05/12/06 15:45 NSF 79-01-6
Trichlorofluoromethane ND ug/l 1,0 0,41 05/12/06 15:45 HSF 75-69-4
1, 2, 3-Trichloropropane ND ug/l 1,0 0,22 05/12/06 15145 NSF 96-18-4
1,2,4-Trimethylbenzene ND ug/l 1,0 0,15 05/12/06 15145 MSF 95-63-6
1,3,5-Trimethylbenzene ND ug/l 1,0 0,21 05/12/06 15145 MSF 108-67-8
Vinyl chloride ND ug/l 1,0 0,58 05/12/06 15145 NSF 75-01-4
Xylene (Total) ND ug/l 1,0 05/12/06 15:45 MSF 1330-20-7
m&p-Xylene ND ug/l 2,0 0,39 05/12/06 15:45 NSF
o-Xylene NO ug/l 1,0 0,17 05/12/06 15:45 MSF 95-47-6
Toluene-d8 (S) 100 % 05/12/06 15:45 NSF 2037-26-5
4-BrOlllOfluorob8DZene (S) 97 % 05/12/06 lS:4S NSF 460-00-4
DibrOlllOfluoromethane (S) 102 % 05/12/06 15145 HSF 1868-53-7
1,2-0ichloroetbane-d4 (S) 102 % 05/12/06 15:45 NSF 17060-07-0

•
Date: 05/22/06

Ashevj!leCfrtjfjcatjoo IDs
Nt Wastewater 40
He Drinking Water 37712
SC Environmental 99030
fL NELAP £87648

REPORT OF LABORATORY ANALYSIS
This report shall nol be reprodUC8d, except in full,

wllhoullhe written consent of Pace Analytical Services, inc.
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Pace An,I,,11:II1 S,rvlctlS, Inc.
9800 Kincey Avenue. Suite 100

Huntersvi/fe, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

PIce Anal,,11:II1 Services, IfIf.
2225 Rfv8rslde Drive
Asheville, NC28804

Phone: 828.254.7176
Fax: 828.252.4618

Method 90718 modified to use ABE.

Lab Project Number: 92118954
Client Project ID: Parker Hannifin-WF/05303026400

•

All pH, Free Chlorine, Total Chlorine and Ferrous Iron analyses conducted outside of EPA recOlllllel1ded ~diate

hold time.

Depending on the moisture content the PRLs can be elevated for all soil samples reported on a dry weight basis.

2-Chloroethyl vinyl ether has been shown to degrade in the presence of acid.

ND Not detected at or above adjusted reporting limit
NC Not Calculable
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
IIDL Adjusted Method Detection Limit
(S) surrogate
[1] SlIIIlPle _. extracted using SW846-3510, utilizing an Isotope Dilution (1,4-Dioxane-d8), and analyzed by

SW846-8270 SIM (Selective Ion Monitoring) •

•
Date: 05/22/06

Asheyjl!eCerljficatjon Ips
NC Wastewater 40
NO Drinking Water 37712
SC Environmental 99030
FL NfLAP £87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent 01 Pace Analytical services, Inc.
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Pace Analytical Serrlcas, Inc.
9800 Kincey Awmue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

'acI A""yt,ca' Sarvlces, Int:.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QC BatchI 156943
QC Batch Method: EPA 3510
~sociated Lab Samples:

METHOD BLAKK: 926968744
Associated Lab Samples:

926960196

926960196

Lab Project Number: 92118954
client..Project ID: Parker Hannifin-WF/05303026400

Analysis Method: EPA 8270
Analysis Description: 1,4-Dioxane by 8270 SD

Parameter
1,4-Dioxane (p-Dioxane)

!!nits
ug/l

Blank
Result

ND

Reporting
Limit Footnotes

3.0

LABORATORY CONTROL SAMPLE: 926968751

Parl!ll8ter
1,4-Dioxane (p-Dioxane)

units
ug/l

Spike
~

10.00

LeS
Result

10.20

LeS % Reo

~ ....taim.i.U Footnotes
102 50-150

~ MATRIX SPIKE & MATRIX SPIKE DUPLlCATEI 926968769 926968777

Parameter
1,4-Dioxane (p-Dioxane)

Date: OS/22/06

units
ug/l

926957325
Result

o

Spike
~

20.00

MS
Result

20.11

MSD
Result

20.21

MS IISD % Rec Max

%...ll.G. %...ll.G.~~ IEl2 Footnote.
101 101 50-150 0 30

pega: ~ of 11
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Pace Ana/ytlesI8,rvicII, Inc.
9800 Kincey Avsnue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CON'l'ROL DATA

PaM Analytical SendcBS, Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QC Batch: 157074
QC Batch Method: BPA 8260
AaBOCiated Lab 8alIp1e8: 926960196

Lab Project Number: 92118954
Client Project ID: Parker Hannifin-WP/05303026400

Analysis Method: EPA 8260
Analysis Description: GC/MS VPCs bY 82S0, low level

D'1'IIOD BLMltI 926974197
Associated Lab Sasp1esl 926960196

Blank Reporting
Puuet.r Ol1its Result Limit l1'ootnot"
Acetone ug/1 ND 25.
Benzene ug/l ND 1.0
BrClllObenzene ug/1 ND 1.0
BrClllOChloromethane ug/l lID 1.0
BrClllOC!ich1oro:aethane ug/1 ND 1.0
Bromoform ug/1 ND 1.0
BrCllllOlllllthane ug/l ND 1.0
2-Butanone (m:x) ug/1 ND 5.0
n-Butylbenzene ug/l ND 1.0• 8ec-Buty1benzene ug/l lID 1.0
tert-Butylbenzene ug/1 ND 1.0
Carbon tetrachloride ug/1 ND 1.0
Ch1orobenzene ug/1 ND 1.0
<:hloroethane ug/l lID 1.0
Chloroform ug/l ND 1.0
Chloro:aethane ug/1 ND 1.0
2-Chlorotoluene ug/l ND 1.0
4-Chlorotoluene ug/l lID 1.0
1,2-Dibromo-3-chloropropane ug/l lID 1.0
Dibromochloromethane ug/l ND 1.0
l,2-Dibromoethane (BOB) ug/l lID 1.0
DibrOlllOlll8thane ug/l lID 1.0
l,2-Dichlorobenzene ug/l lID 1.0
l,3-Dichlorobenzene ug/l lID 1.0
l,4-Dichlorobenz8DI ug/l lID 1.0
Dichlorodifluoromethane ug/l lID 1.0
l,l-Dichloroethan. ug/l ND 1.0
l,2-Dichloroethsne ug/l ND 1.0
l,l-Dichloroethene ug/l ND 1.0
cis-l,2-Dichloroethene ugll ND 1.0
trsns-l,2-Dichloroethene ug/l ND 1.0

Dat.: OS/22/06 Peg.: 5 of 11

• Asheville Ccrtjfjcation IDs
HC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
Fl NaAP E87648

REPORT OF LABORATORY ANALYSIS
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Wllhout the wr1tlen consent of Pace Analytical services, Inc.
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Pace Ana/ytll" Sew/ces, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

PBce AllBlytlcel SewlCBS, Inc.
2225 Riverside Drive
Asheville. NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project NUmber: 92118954
Client. project ID: Parker BaMifin-WF!OSJOJ0Z6400

ME'l'BOD BLAIIJtI 926974197
Associated Lab 8a111,ples: 926960196

Blank Reporting
ParllMter lJnits ReBult Limit Footnotes
1,2-Dichloropropane ug!l lID 1.0
1,3-Dichloropropane ug!l lID 1.0
2,2-Dichloropropane ug!l ND 1.0
1,1-Dichloropropene ug!l ND 1.0
Diisopropyl ether ug!l ND 1.0
Ethylbenzene ug!l ND 1.0
Bexachloro-l,3-butadiene ug!l ND 1.0
IBopropylbenzene (CUlllene) ug!l ND 1.0
p-Isopropyltoluene ug!l ND 1.0
Methylene chloride ug!l ND 2.0
Methyl~tert-butylether ug!l ND 1.0
Naphthalene ug!l ND 1.0
n-Propylbenzene ug!l ND 1.0

• Styrene ug!l ND 1.0
1,1,1,2-Tetrachloroethane ug!l ND 1.0
1, 1, 2, 2-Tetrachloroethane ug!l ND 1.0
Tetrachloroethene ug!l ND 1.0
Toluene ug!l ND 1.0
1, 2, J-Trichlorobenzene ug!l ND 1.0
1,2,4-Trichlorobenzene ug!l ND 1.0
1,l,l-Trichloroethane ug!l ND 1.0
l,l,2-Trichloroethane ug!l lID 1.0
'l'richloroethene ug!l lID 1.0
Trichlorofluoromethane ug!l ND 1.0
l,2,3-Trichloropropane ug!l lID 1.0
1, 2, 4-Trimethylbenzene ug!l lID 1.0
1, 3, 5-Trimethylbenzene ug!l ND 1.0
Vinyl chloride ug!l ND 1.0
Xylene (Total) ug!l lID 1.0
mip-Xylene ug!l NO 2.0
o-Xylene ug!l ND 1.0
Toluene-d8 (S) % 100
4-Bromofluorobenzene (S) % 98
Dibromofluoromethane (S) % 102
1,2-Dichloroethane-d4 (S) % 100

•
Date: OS/22/06

Asheyjlle GertfficatjOll Ips
He Wastewater 40
NC Drinking Water 37712
s<: environmental 99030
FL N€LAP e87648

REPORT OF LABORATORY ANALYSIS
This r~port shall nQI be reproduced, except in lUll,

wfthout Ihe wrilIen cement of Pace Analytical serviceS. inc,

Charlotte Certjtjcatjon Ills
NC Wastewater 12
NC Drinking Water 37706
SC 99006
fl NElAP £87627
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Pace AnalytlcsIS,rr/ces, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Analytical Services, Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QUALITY CONTROL DATA

Lab Project Number I 92118954
Client Project ID: Parker Hannifin-WF/05303026400

LABORAroRY CO!I'l'ROL SAMPLE: 926.974205

Spike LeS LeS % Rec
Parameter units ~ Result !UIst~ Footnotes
Acetone ug/1 100.00 98.84 99 50-150
BenzeDe ug/1 50.00 52.99 106 66-123
BrClllObenz_ ug/1 50.00 50.26 101 62-125
BrOlllOCh1oromethaDe ug/1 50.00 51.53 103 64-125
BrOlllOdichlorOlll8thane ug/1 50.00 52.53 105 66-126
BrOllOfoXlll ug/1 50.00 52.56 105 50-132
BrClllCllll8thane ug/1 50.00 67.85 136 50-150
2-Butanone (MElt) ug/1 100.00 107.9 108 51-.135
n-Butylbenzelle ug/l 50.00 50.36 101 56-132
s.c-Buty1benJ:_ ug/1 50.00 54.03 108 59-132
tert-Butylbenzelle ug/1 50.00 53.85 108 54-135
Carbon tetrachloride ug/l 50.00 58.63 117 65-134
Ch1orobenzene ug/l 50.00 51.33 103 66-123
Ch1oroethane ug/l 50.00 55.65 111 52-146
Ch1orofoXlll ug/l 50.00 53.75 108 64-128• Ch10ranethane ug/1 50.00 47.67 95 25-127
2-chloroto1uene ug/l 50.00 51.31 103 63-126
4-Ch1oroto1uene ug/l 50.00 52.49 105 63-124
1,2-Dibromo-3~ch1oropropane ug/l 50.00 46.76 94 56-125
DibrCllllOchloromethane ug/l 50.00 49.81 100 57-131
l,2-0ibromoethane (EDB) ug/l 50.00 47.85 96 64-123
DibrClllClll8thaDe ug/1 50.00 48.72 97 64-122
l,2-Dich1orobem:_ ug/1 50.00 50.43 101 63-123
1,3-0ichlorobem:ene ug/1 50.00 50.82 102 63-125
l,4-0ichlorobenzene ug/l 50.00 49.27 98 62-123
Oichlorodif1~thane ug/1 50.00 49.13 98 50-138
l,l-0ich1oroethaDe ug/l 50.00 53.36 107 64-132
1,2-Dich1oroethane ug/1 50.00 49.95 100 62-123
1,1-0ichloroethene ug/1 50.00 56.56 113 62-139
cis-1,2-0ich1oroethene ug/l 50.00 51.88 104 65-130
trans-l,2-Dich1oroethene ug/1 50.00 52.96 106 67-134
1,2-0ich1oropropane ug/1 50.00 52.24 104 66-124
1,3-Dich1oropropane ug/1 50.00 48.37 97 65-122
2,2-Dich1oropropane ug/l 50.00 53.87 108 50-143
1,1-Dich1oropropene ug/l 50.00 53.90 108 66-133
Diisopropy1 ether ug/l 50.00 50.83 102 56-131
Ethylbenzene ug/1 50.00 51.71 103 68-126

Dat.: OS/22/06 IlIll'e. 7 of 11

• Asheville Certijjcation IPs
NC Wastewater 40
NC Drinking Water 3n12
SC Environmental 99030
fL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This ropon shall not be reproduced. except In full,

without the written consent of Pace Analytical SeIVIces. Inc.
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Pace AnalyUcsl S,rvlces, inc.
9800 Kincer Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

PS" AnBIyl/csl S,rrl"" inc.
2225 Riverside Drive
Asheville. NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QUALITY CONTROL DATA

Lab Project Number: 92118954
~lient.Projeet lD: Parker Hannifin-WF/05303026400

LABOllA'.OORY CON'l'aOL SAMPLE: 926974205

Spike LeS U:S % Bee
Parameter units- ~ Result ~ -Mmlli Footnotes
Hexaehloro-l,3-butadiene ug/l 50.00 66.25 133 50-150
Isopropylbenzene (Cumene) ug/l 50.00 58.47 117 63-132
p-Isoprepyltoluene ug/l 50.00 48.22 96 58-130
Methylene chloride ug/l 50.00 54.65 109 54-132
Methyl-tert-butyl ether ug/l 50.00 49.47 99 53-128
Naphthalene ug/l 50.00 61.17 122 50-131
n-Prepylbenzene ug/l 50.00 53.72 107 63-130
Styrene ug/l 50.00 51.94 104 65-127
1,1,1,2-Tetraehlorosthane ug/l 50.00 51.03 102 65-125
1,1,2,2-Tetrachloroethane ug/l 50.00 49.84 100 58-124
Tetrachlorosthene ug/l 50.00 50.06 100 50-150
Toluene ug/l 50.00 51.05 102 66-125
1,2,3-Triehlorobenzene ug/l 50.00 53.33 107 50-132
1,2,4-Triehlorobenzene ugll 50.00 52.12 104 50-132
1,1,1-Trichloroethane ug/l 50.00 52.65 105 65-133• 1,1,2-Triehloroethane ug/l 50.00 51.53 103 64-122
Trichloroethane ug/l 50.00 '53.16 106 63-134
Trichlorofluoromethane ug/l 50.00 54.99 110 54-135
1, 2, 3-Triehloropropene ugll 50.00 44.52 89 63-124
1, 2, 4-Trimethylbenzene ug/l 50.00 46.58 93 60-128
1, 3, 5-Trimethylbenzene ug/l 50.00 47.83 96 61-128
Vinyl chloride ug/l 50.00 53.39 107 50-130
Xylene (Total) ug/l 150.00 157.5 105
I1I&p-Xylene ug/l 100.00 105.2 105 66-126
o-Xylene ug/l 50.00 52.31 105 65-126
Toluene-d8 (S) 101 70-120
4-Bromofluorobenzene (S) 101 76-112
Dibromofluoromethane (S) 101 86-119
1,2-Diehloroethane-d4 (S) 98 79-130

MATRIX SPIKE « MATRIX SPIKE DUPLICATE: 926974338 926974346

Parameter
Benzene
Chlorobenzene

units
ugll
ug/l

926963158
Bllult

o
o

Spike
~

50.00
50.00

KS
Result

52.89
51.51

HSD

Result
54.12
54.06

HS HSD

%....BG %....BG
106 108
103 108

% Ree Max

~mBG

53-134 2 30
53-133 5 30

Fpotnot8B

Date I OS/22/06

.' Ash!lyj!le certifjcation IPs
NC Wastewater 40
NC Drinking Water 37712
SC Envi ronmental 99030
FL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reprodlJl:lld, except in lUll,

without the wrillen consent of Pace AnalytiCal Servk:es, Inc,

f~~~
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Pac/I Ana/ytleal S/ltvic/ls, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Pace Analytical Sewlell, Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828254.7176
Fax: 828.252.4618

•

Lab project Number: 92118954
Client Project ID: Parker Hannifin-WF/05303026400

MATRIX SPIll' MATRIX SPIKE DUPLICATE: 926974338 926974346

926963158 Spike JlS IISD lIS IISD % Rec IIu:

Paramtter Unit. Result ~ Result Result %...Rt.£ %~ ~~ m FootnotlB
1,1-Dichloroethene ug/l 0 50.00 54.85 57.55 110 115 50-146 5 30
'1'oluene ug/l 0 50.00 50.24 52.44 100 105 51-133 4 30
TrichloroetheDe ug/l 0 50.00 52.09 54.39 104 109 55-138 4 30
'1'oluene-d8 IS) 101 100 70-120
oI-Br<llllOfluorobenz_ (S) 99 98 76-112
Dibr<llllOfluoranethene IS) 103 1001 86-119
1,2-Dichloroethane-d4 IS) 106 102 79-130

•
!late, OS/22/06

Asheville Certificatjon IPs
Ne Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NfLAP E87648

REPORT OF LABORATORY ANALYSIS
Thls report shall not be repmdOOlld, except in loll,

wllhout the wrillen consent of Pace Analytical Servlals, Inc.

g~\~

Charlotte Certjfk:atjon IDs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
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Pace Analytical B,rrlcII, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pacs AfI8lytlcal S,mess, Int:.
2225 Riverside Drive
Asheville. NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QUALITY CON'l'ROL DATA PARAMETER FOOTNOTES

Lab Project Number: 92118954
Client Project ID: Parker HaDDifin-WF/OS303026400

Consi.tent with BPA guidelinal, unrounded concentrations are displayed and have been used to calculate %Rec and RPD values.

•

LCS(D)
lIS (D)

DUP

NO

He
J

IIDL
RPD
(S)

Laboratory Control sample (Duplicate)
Matrix Spike (Duplicate)
Sample Duplicate
Rot detected at or above adjusted reporting limit
Rot Calculable
Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
Adjusted Method Detection Limit
Relative Percent Difference
Surrogate

•
Date, 05/22/06

AshevjUeCertijjcatjon IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NELAP 87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reprodUced, except in tIllI,

without the wriIIen consent of Pace AIlalylical servlUs, Inc.

Charlotte CertUicatjpn IPs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
fb NElAP al7627
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Pac, AnalytlCtJI Stlrvlctl8, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NO 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Analytlr:al S,rvlCB', lilt:.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QUALITY CONTROL DATA

CROSS REFERENCE TABLE

Analytical
Method

QC Batch
Identifier

Lab Project llumberr 92118954
Client Project ID: Parker Hannifin-WF/05303026400

Analytical
Batch
Identifier

QC Batch
Method

Client 8aIIIple
Identifier

Lab 8aIIIPle 110
Identifier

926960196 MATHERLY MAY 06 BPA 3510 156943 EPA 8270 157754

926960196 MATHBRLY.MAY 06 EPA 8260 157074

•

Date: OS/22/06 Page: 11 of 11

• Asheyj!!e Certificatipn IDs
NC Wastewater 40
NC Drinking Water 37712
SG Environmental 99030
FL NELAP E87648

REPORT OF LABORATORY ANALYSIS
Th~ report shall not be reproduced, exceplln full,

w1thoullhe wrltlen coosent of Pace Analytical services, Inc.

g~~
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• June 13, 2006

Mr. K. Ray Allen
. 7605 Southwick Court
Wake Forest, NC 27587

Parker Hannifin Corporation
Cleveland,OH 44124-4141
Phone (216)896-3000
Fax {216) 896-4034

•

•

RE: Laboratory Analytical Results - Water Supply Well Sampling Event
Parker Hannifin Corporation - Wake Forest, NC Facility
EPA 10 # NCO 002591014

Dear Mr. Allen:

As you are aware, ENSR Consulting & Engineering (NC), Inc. (ENSR) obtained a water sample from the
water supply well at the property located at 1325 JenkinsHoad on May 25,2006. The water sample was
submitted for laboratory analysis for a suite of volatile organic compounds and for one semi~volatile

compound, 1,4-dioxane. The analysis was performed to determine if environmental impacts from the
former Parker Hannifin facility are affecting the well water. This letter shall provide you with the results of
the sampling.

No compounds associated with the former Parker Hannifin facility were detected; all constituents
for which the water was analyzed wer.e below the laboratory detection limits. The laboratory report for the
sample from your property is enclosed.

If you have any questions or require any additional information please ~ontact Laoce Tully of ENSR at
919~872-6600 or me at 216~896-2710. Thank you for your cooperation with this sampling activity.

Regards,

Martha Connell
Manager, Environmental Services
Parker Hannifin Corporation.

cc: Larry Stanley, NC DENR
Lance Tully, ENSR
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JUDe 08, 2006

Hr. David S:l.JapIlOJ1
EII$RCU:

7061 Old lIake rore.t Rd.
SUite 103
Raleigh, IfC 27616

Pace Analytical S,n/cu, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
PITone: 704.875.9092

Fax: 704.875.9091

PBt:6 AII8lytlCIII S,rrlt:6" Inc.
2225 Riverside Drive
Asheville, Me 28804

Phone: 828.254.7176
Fax: 828-252.4618

RBI Lab Project IluIIber I

Client Project IDI
92120194
Parker-llake roreat/05303026400

•
Dear Kr. SiDplonl

bclolad are the analytical r..ults for IlIII;lle(a) received by the laboratory on l18y 26, 2006. Rasults reported
herein confom to the most current NELAC standards, where applicable, unless otherwi.e narrated in the bod¥ of
the report.

Inorganic Wet Chemistry and "tals Analyses were perfomed at our Paoe Asheville laboratory and organic te.ting
waa perfomed at our Pace Charlotte laboratory unle•• otherwise footnoted •

If you ha.,. any que.tiona concerning· thi. report plea.e feel free to oontact me.

Sincerely,

~~~
Tereaa Adams
tere.a.adamsipacelahs.com
Pr"ject Manager

bcloaurea

• Asheville Certificatipn Ips
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
fL NELAP E87648

REPORT OF LABORATORY ANALYSIS
ThiS report shall not be reproduced. except In full,

lMthoUllhe Wl1Iten W1S1!nl 01 Pace Analytical services, Inc.

Charlotte liertiljcatlpn IPs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
FL NRAP E87627
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SAMPLE SUMMARY

Pace Analytical Sewlcu, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, He 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pac, AnBI,,11:I1 Ssrrieu, Inc.
2225 Riverside Drive
Asheville. NO 28804·

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project NUmber: 92120194
~lientProject ID: Parker-wete Fore.t/05303026400

•

Project sample
SamPle Number Number Client SA!IIple ID
92120194-001 927031161 WSW-1325

Matrix
Water

Date 'Collected Pate Receiyed
OS/25/06 17:45 OS/26/06 17:10

• Asheville Gertjfjcation IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
fl NElAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall nol be reproduced, exceplln full,

wilhoullhe written consent of Pace Analytical services, Inc.
\'"UC,.

g~\~

Charlotte Certifjcation IDs
NC Was1ewater 12
NC Drinking Water 37706
SC 99006
FL NELAP .f87627
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SAMPLE ANALYTE COUNT

Pace Analytlt:al Slrvlces, Inc.
9800 Kincey Avenue, Suite 100

Huntersville. NO 28078
Phone: 7<J4.875.9092

Fax: 704.875.9091

Pace An.,ytlt:a' Service" lne.
2225 Riverside Drive
Asheville. NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project NUmber: 92120194
Client Project ID: Parker-Wake Forest/05303026400

•

Project
8gp1e Nymber
92120194-001

Sample No Client Sample ID
927031161 WSW-1325

Analysis
Code

8260X WL92
8270D WL92

Analysis Delcription
gelliS VOCs by 8260, low level
l,4-Dioxane by 8270 SIM

Analytes
Reported

67
2

• Asheville Gertjfjcalion IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
fl NHAP E87648

REPORT OF LABORATORY ANALYSIS
this report snail not be reproduced. except in full.

without the written consent of Pace Analytical services, Inc.

Cllartotte certification IDs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
FL NtLAP E87627
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Pace Anal"'t:B1 Serricu. Inc.
9800 KinCflY Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

I'Bc, Anal",ClI Serrlell. inc.
2225 Riverside Drive
Asheville. NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

•

Lab project Number: 92120194
Client Project ID: Parker-Wake Fore.t/05303026400

***ALL QC IS NOT COMPLBi'B FOR QC SAMPLE(S):

BSN 927045310 BATCH 158689
ESN 927045328 BATCH 158689

• AshevUle1:ertjfjcatiOlJIOs
He Wastewater 40
HC Drinking Water 37712
SC Envi ronmental 99030
FL NElAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reprodUCl8d, except in full,

wlthout the written consent of Pace Analytical Services. Inc.

Charlotte Certificatjgn IPs
NC Wastewater 12
NC-Drinking Water 37706
SC 99006
FL NELAP 1:87627
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Pactl Analytical &I"lcllS, 1m:.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

P,ce Analytical 8e"lusi In~.

2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828252.4618

Lab Project N1IIIIber: 9212019'
Client Project ID: Parker-Wake Forest/05303026'00

Lab Sample !lOt 927031161 Project Sample Number: 92120194-001 Date Collected: OS/25/06 17:45
Client Balllple ID: WSW-1325 Matrix: Water Date Received: OS/26/06 17:10

Paramtter• RelUlt. !1nits Report Limit ..m....- AnalYzed By CAS No. .lllW....~
GC/MS Semivolatile.

1,4-Dioxane by 8270 SIll Prep/Method: BPA 3510 / EPA 8270
1,4,.Dioxane (p-Dioxane) NO ug/l 3.3 0.77 06/07/06 23:24 BIT 123-91-1 1
Date btracted 06/01/06 06/01/0.6

QC/NS Volatile.
GC/KS VOCs by 8260, low level Method: BPA 8260
Acetone NO ug/l 25. 1.8 06/04/06 22:25 NCK 67-64-1
Benzene NO ug/l 1.0 0.31 06/04/06 22:25 MCK 72.-43-2
Bromobenzene NO ug/l 1.0 0.16 06/04/06 22:25 NCK 108-86-1
BromochlorCllll8I:haJle lID ug/l 1.0 0.37 06/04/06 22:25 NCK 74-97-5
BrCllllOdichlorOlll8thane HI) ug/l 1.0 0.21 06/04/06 22:25MCK 75-27-4
BroIIlofoza NO ug/l 1.0 0.17 06/04/06 22:25 MCK 75-25-2
BrOlllOlllethene lID UI1/ l 1.0 0.51 06/04/06 22:25 MCK 74-83-9
2-llutanone (IIII:K) HI) ug/l 5.0 1.2 06/04/06 22:25 MCK 78-93-3
n-Butylbenzene HI) ug/l 1.0 0.20 06/04/06 22:25 MCK 104-51-8

• .ec-Ilutylbenzene lID ug/l 1.0 0.20 06/04/06 22:25 MCK 135-98-8
tert-Butylbenzene HI) ug/l 1.0 0.17 06/04/06 22:25 MCK 98-06-6
carbon tetrachloride HI) ug/l 1.0 0.27 06/04/06 22:25 MCK 56-23-5
Chlorobenzene lID ug/l 1.0 0.15 06/04/06 22:25 MCK 108-90-7
Chloroethane HI) ug/l 1.0 0.78 06/04106 22:25 MCK 75-00-3
ChlorofoDII HI) ug/l 1.0 0.29 06/04/06 22:25 MCK 67-66-3
ChlorCllll8thane HI) ug/l 1.0 0.78 06/04/06 22:25 lICK 74-87-3
2-ChlorotolunI NO ug/l 1.0 0.16 06/04/06 22:25 MCK 95-49-8
4-Chlorotoluene NO ul1/1 1.0 0.20 06/04/0622:25MCK 106-43-4
1,2-Dibraao-3-chloroproPAnl HI) ug/l 1.0 0.39 06/04/06 22:25 MCK 96-12-8
DlbralllOChlorCllll8thant HI) ug/l 1.0 0.17 06/04/06 22:25 NCK 124-48-1
1,2-DibromoethaDe (BOB) NO ug/l 1.0 0.15 06/04/0622:25·MCK 106-93-4
DibromoIllethane NO ul1/1 1.0 0.27 06/04/06 22:25 MCK 74-95-3
1,2-Dichlorobenzene HI) ug/l 1.0 0.14 06/04/06 22:25 lICK 95-50-1
1,3-Dichlorobenzene NO ug/l 1.0 0.16 06/04/06 22:25 MCK 541-73-1
1,4-Dichlorobenzene NO ul1/1 1.0 0.17 06/04/06 22:25 MCK 106-46-7
DichlorodifluorOlll8thane NO UI1/1 1.0 0.59 06/04/06 22:25 MCK 75-71-8
1,1-Dichloroethant lID ul1/1 1.0 0.42 06/04/06 22:25 MCK 75-34-3
1,2-Dichloroethant NO ug/l 1.0 0.18 06/04/06 22:25 MCK 107-06-2
1,2-Dichloroethene (Total) NO UI1/1 1.0 06/04/06 22:25MCK 540-59-0
1,1-Dichloroethent HI) ug/l 1.0 0.39 06/04/06 22:25 MCK 75-35-4
Ci8-1,2-Dichloroethene NO ug/l 1.0 0.33 06/04/06 22:25 MCK 156-59-2
tran8-1,2-Dichloroethene NO ul1/1 1.0 0.44 06/04/06 22:25 MCK 156-60-5
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'aceAnalyticar
www.psoet8bs.oom

PIce Ana/ytlcaIS,rvlc,s, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9097

Pac' Analytical 8,m"" Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4678

Lab project NUmber: 92120194
Client Project ID: Parker-Wake Fore.t/05303026400

Lab Sample No: 927031161 Project Sample NUmber: 92120194-001 Date Collected: OS/25/06 17:45
Client. Sample ID: WSW-1325 Matrix: Water Date Received: OS/26/06 17:10

Parl!!l8ter. Result. units Report Limit -lmL...- Analyzed By CAS 110. QaL blIL1IIt.
l,2-Dichloropropane ND ug/l 1.0 0.20 06/04/06 22:25 leX 78-87-5
1,3-Dichloropropane ND ug/l 1.0 0.11 06/04/06 22:25 HeK 142-28-9
2,2-Dichloropropane ND ug/l 1.0 0.44 06/04/06 22:25 MCK 594-20-7
1,1-Dichloropropene ND ug/l 1.0 0.26 . 06/041/06 22:25 lICK 563-58-6
Diisopropyl ether ND ug/l 1.0 0.25 06/04/06 22:25 leX 108-20-3
Ethylbenzene ND ug/l 1.0 0.17 06/04/06 22:25 MeR 100-41-4
Hexachloro-l,3-butadiene ND ug/l 1.0 0.32 06/04/06 22:25 lICK 87-68-3
Isopropylbenzene (Cumene) ND ug/l 1.0 0.16 06/04/06 22:25 HeR 98-82-8
p-Isopropyltoluene NO ug/l 1.0 0.20 06/04/06 22:25 HeK 99-87-6
Methylene chloride ND ug/l 2.0 0.46 06/04/06 22125 lICK 75-09-2
Methyl-tert-butyl ether ND ug/l 1.0 0.22 06/04/06 22:25 HeK 1634-04-4
Naphthalene ND ug/l 1.0 0.22 06/04/06 22:25 NCK 91-20-3
n-Propylbenzene NO ug/l 1.0 0.20 06/04/06 22125 lICK 103-65-1
Styrene NO ug/l 1.0 0.15 06/04/06 22:25 HeK 100-42-5
1,1,1,2-~trachloroethane ND ugll 1.0 0.25 06/04/06 22:25 lICK 630-20-6
1,l,2,2-Tetrachloroethane NO ug/l 1.0 0.24 06/04/06 22:25 lICK 79-34-5
Tetrachloroethene ND ug/l 1.0 0.16 06/04/06 22:25 lICK 127-18-4• Toluene NO ug/l 1.0 0.24 06/04/06 22:25 lICK 108-88-3
1, 2, 3-Trichlorobenzene ND ug/l 1.0 0.18 06/04/06 22:25 lICK 87-61-6
1,2,4-Trichlorobenzene ND ug/l 1.0 0.20 06/04/06 22:25 lICK 120-82-1
1, 1,1-Trichloroethane ND ug/l 1.0 0.35 06/04/06 22:25 lICK 71-55-6
1,l,2-Trichloroethane ND ug/l 1.0 0.16 06/04/06 22:25 lICK 79-00-5
Trichloroethene NO ug/1 1.0 0.26 06/04/06 22:25 NCR 79-01-6
TrichlorofluorOlll8thane ND ug/l 1.0 0.41 06/04/06 22:25 lICK 75-69-4
l,2,3-Trichloropropane ND ug/l 1.0 0.22 06/04/06 22:25 lICK 96-18-4
1, 2, 4-Trimethylbenzene ND ug/l 1.0 0.15 06/04/06 22:25 lICK 95-63-6
1,3,5-Trimethylbenzene ND ug/l 1.0 0.21 06/04/06 22:25 lICK 108-67-8
Vinyl chloride ND ug/l 1.0 0.58 06/04/06 22:25 HeK 75-01-4
Xylene (Total) ND ug/l 1.0 06/04/06 22:25 lICK 1330-20-7
m&p-Xylene ND ug/l 2.0 0.39 06/04/06 22:25 lICK
o-Xylene ND ug/l 1.0 0.17 06/04/06 22:25 lICK 95-47-6
Toluene-d8 (S) 100 % 06/04/06 22:25 MCK 2037-26-5
4-Bromofluorobenzene (S) 93 % 06/04/06 22:25 HeK 460-00-4
Dibromofluoromethane (S) 115 % 06/04/06 22:25 HeK 1868-53-7
l,2-Dichloroethane-d4 (S) 113 % 06/04/06 22125 NCR 17060-07-0

•
Date: 06/08/06
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'8ceAnalyticar
www.pacelabs.com

Pace Analytical Blrvlces, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Analytical Services, Inc.
2225 Riverside Drive
Asheville, NC28804

Phone: 828.254.7176
Fax: 828.252.4618

PARAME'l'BR FOO'l'RO'.L'BS

.Method 9071B modified to use ASI.

Lab Project Number: 92120194
Client Project ID: Parker-Wake Forest/05303026400

•

All pH, Free Chlorine, 'rotal Chlorine and Ferrous Iron analyses conducted outside of BPA recQllllll8nded immed:Late
hold tt...

Depending on the moisture content the PRLs can be elevated for all soil samples reported on a dry weight basis.

2-Chloroethyl vinyl ether has been shown to degrade in the presence of acid.

RD Not detected at or above adjusted reporting limit
He mot Calculable
J Bstimated concentration above the adjusted method detection limit and below the adjusted reporting limit
MD~ Adjusted Method Detection ~imit

(S) Surrogate
(1) Sa.ple was extracted using SW846-3510, utilizing an Isotope Dilution (1,4-Dioxane-d8), and analyzed b.Y

SW846-8270 8IM (Selective Ion Monitoring) •

•
D&te: 06/08/06
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SC EnVironmental 99030
Fl NELAP E87648

REPORT OF LABORATORY ANALYSIS
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'aceAnalyticar
www.~.com

PlIce Analytical B,rrlcu, Inc.
9800 Kincsy Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

PI" AnBIyt/CBI S,rr/cn, Inc.
2225 Riverside Drive
AshIvIlle. Ne 28804

Phone: 828.254:7176
Fax: 828.252.4618

QC Batch: 156943
OC Batch Method: EPA 3510
A..ociated LabSlIlIIPles:

ME!HOD B~: 927047233
A8sociated Lab SlIlIIPles:

927031161

927031161

Lab Project Number: 92120194
Client Project ID: Parker-Wake Forest/05303026400

Analysis Method: EPA 8270
Analysis Description: 1,4-Dioxane by 8270 SIM

Parameter
l,4-Dioxane (p-Dioxane)

units
ug/l

Blank
holt
NIl

Reporting
Limit Footnotes

3.0

LABORA'1'ORY CONTROL SAMPLE: 926968751

Parameter
l,4-Dioxane (p-Dioxane)

Data: 06/08106

Units
ug/l

926957325
Result

o

Spike
~

20.00

JlS

Result
20.11

UD
Result

20.21

MS IISD % Rec Max

%~ %J.ti<~~ m Footnotes
101 101 50-150 0 30

Page. 4 ef 10
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Pace Analyt'"' Serrlces, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL ..DATA

PBt:fI Analytical Servlt:8s, Inc.
2225 Riverside Drive
AshllviJIe, NC 28804

Phonll: 828.254.7176
Fax: 828.252.4618

QC Batch: 158689
QC Batch Method: BPA 8260
Associated Lab 8aD;)les: 927031161

Lab Project Number: 9212019'
Client project ID: Parker-Wake Forest/05303026400

Analysis Method: EPA 8260
Analysis Description: QC/MS voc. by 8260, low level

• AsheviHe Gerljficalion Ips
NC Wastewater 40
He Drinking Water 37712
SC Environmootal 99030
fL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in lull,

without the written consent of Pace Analytical Services, Inc.
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'aceAnalyticar
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Pace Analytlgf Serrig" Inc.
9800 Klncey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

PIce AMIyt/ce' Serrlce" ,••
2225 Riverside Drive
Asheville, NC 28804

PhOfl6: 828.254.7176
Fax: 828.252,'1618

Lab Project Number: 92120194
Client· Project ID: Parker-Wake Fore.t/0S303026400

• Asheyllle Certjlicalion Ips
NC Wastewater 40
NC Orlnking Water 37712
SC Environmental 99030
Fl NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall nol be reproduced, except in lull,

without the written consent 01 Pace Analytical Sarvlces" Inc.
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www.peceIabs.com

Pace Analytical BelVicu. Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28018
Phone: 104.815.9092

Fax: 104.875.9091

Pace Analytical Services, Inc.
2225 Riverside Drive
AshBvill8. NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QUALITY CONTROL DATA

~ Project N\lIIIberl 92120194
Client Project IDI Parker-Wake Forest/05303026400

LAJIORAroRY COI'1'ROI. SAMl'I.E I 927044834

Spike r..cs x.cs % aec
Parameter units ~ Result Lm ...1Iimfu Footnotes
Aocetone ug/l 100.00 105.0 105 50-150
Benzene ug/l 50.00 59.95 120 66-123
BrOllObenzene uII'/l 50.00 ~0.50 121 62-125
Bromocb1oromethan. ug/l 50.00 58.14 116 64-125
Bromodicbloromethane ug/l 50.00 56.53 113 66-126
Bromofol:lll uII'/l 50.00 60.59 121 50-132
BrcillolDethaDe uII'/l 50'.00 68.68 137 50-150
2-Butanone (MBK) ug/1 100.00 113.3 113 51-135
n-Butylbenzene ug/l 50.00 52.52 105 56-132
sec-Butylbenzene ug/l 50.00 59.60 119 59-132
tert-Butylbenzene ug/l 50.00 55.31 111 54-135
Carbon tetrachloride uII'/1 50.00 48.44 97 65-134
Chlorobenzene ug/l 50.00 57.32 115 66-123
Cbloroetbane ug/l 50.00 63.41 127 52-146

• Cblorofol:lll ug/l 50.00 58.28 117 64-128
Chloromethane uII'/l 50.00 60.63 121 25-127
2-Cblorotoluene ug/l 50.00 59.09 118 63-126
4-Cblorotolu.ne u9'/l 50.00 59.86 120 63-124
1,2-Dibromo-3-ch1oropropane u9'/l 50.00 55.65 111 56-125
DibrCllllOChloromethane ug/l 50.00 58.04 116 57-131
1,2-Dibromoethane (EDB) ug/l 50.00 59.75 119 64-123
DibrOlllOlllllthane u9'/l 50.00 57.31 115 64-122
1,2-Dichlorobenz.ne uII'/l 50.00 58.34 117 63-123
1,3-Dicblorobenzene u9'/l 50.00 58.17 116 63-125
1,4-Dichlorobenzene uII'/1 50.00 56.12 112 62-123
Dicblorodifluoramethane uII'/l 50.00 1'8.32 137 50-138
1.1-Dichloroetbane 1111'/1 50.00 57.15 114 64-132
1,2-Dichloroethane uII'/l 50.00 56.63 113 62-123
1.2-Dicbloroetbene ('l'Ota1) uII'/1 100.00 122.2 122
1,1-Dicb1oroethene 119'/1 50.00 62.96 126 62-139
cis-l,2-Dichloroetbene 119'/1 50.00 60.66 121 65-130
tranB-1,2-Dich1oroethene u9'/1 50.00 61.50 123 67-134
1,2-Dichloropropane 1111'/1 50.00 56.56 113 66-124
1.3-Dicbloropropane 1111'/1 50.00 56.17 112 65-122
2,2-Dichloropropane 1111'/1 50.00 46.08 92 50-143
1.1-Dichloropropene 1111'/1 50.00 60.29 121 66-133
DiiBopropy1 ether 1111'/1 50.00 56.84 114 56-131
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www.psceIabS.DOm

Pace AnalytlCIII Sfrrlell, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phofl6: 704.875.9092

Fax: 704.875.9091

PBCI Analyllell 8lrvlCIIS, Inc.
2225 Riverside Drive
Asheville. NC 28804

Phofl6: 828.254.7176
Fax: 828252.4618

QUALITY CONTROL DATA

Lab project Number: 92120194
Client'Project ID: Parker-Wake Fore.t/0$303026400

LAllORATORY CON'l'ROI. S)IIPI.B: 927044834

Spike IoCS IoCS % Rec
ParJ!!l8ter Unit. ~ Result ~ ~ Footnotes
Ethylbenzene ug/l 50.00 59.78 120 68-126
Hezachloro-l,3-butadiene ug/l 50.00 55.39 111 50-150
I.opropylbensene (Cwnene) ug/l 50.00 55.62 111 63-132
p-I.opropyltoluene ug/l 50.00 48.58 97 58-130
Methylene chloride ug/l 50.00 58.11 116 54-132
Methyl-tart-butyl ether ug/l 50.00 56:88 114 53-128
Naphthalene ug/l 50.00 49.24 98 50-131
n-Propylbenzene ug/l 50.00 59.60 119 63-130
Styrene ug/l 50.00 56.70 113 65-127
1, 1, 1,2-Tetrachloroethane ug/l 50.00 56.61 113 65-125
1,1,2,2-Tetrachloroethane ug/l 50.00 58.43 117 58-124
Tetrachloroethane ug/l 50.00 55.20 110 50-150
Toluene ug/l 50.00 58.55 117 66-125
1, 2, 3-Trichlorobenzene ug/l 50.00 60.50 121 50-132

• 1,2,4-Trichlorobenzene ug/l 50.00 58.60 117 50-132
1,1,1-Trichloroethene ug/l 50.00 57.50 115 65-133
1,1,2-Trichloroethane ug/l 50.00 56.55 113 64-122
Trichloroethene ug/l 50.00 57.98 116 1i3-134
Trichlorofluoromethane ug/l 50.00 63.24 126 54-135
1,2,3-Trichloropropane ug/l 50.00 54.57 109 63-124
1,2,4-Trimethylbenzene ug/l 50.00 50.51 101 60-128
1,3,5-Trimethylbenzene ug/l 50.00 55.43 111 61-128
Vinyl chloride ug/l 50.00 68.91 138 50-130 1
Xylene (Total) ug/l 150.00 181.2 121
III&p-Xylene ug/l 100.00 119.9 120 66-126
o-Xylene ug/l 50.00 61.28 123 65-126
Toluene-d8 (S) 100 70-120
4-Bromofluorobenzene (S) 98 76-112
Dibromofluoromethene (S) 102 86-119
1,2-Dichloroethane-d4 (S) 104 79-130

•
Date, 06/08106

Asheyille Cerljfjcalion Ips
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'aceAnalyticaf
www.peceIab&CIOIIl

Pace Analytical StlrvlctlS, Inc.
9800 Kil1C8Y Avenue, Suite 700

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9097

Pactl Analytical Sewlcas, Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4678

QUALITY COlllTROL DA'l'A PARAMB'l'ER'!'OO'l'HO'l'ZS

Lab Project Numberl 9212.0194
Client project IDI Parker-Wake Forest/05303026400

Consistent with BPA guid8lines, unrounded concentrations are displayed and have been used to calculate % Ree and RPD values.

•

LeS(D)
lIS (D)

DUP

lID

lie

J

IIDL
UD
(S)
[1]

Laboratory Control SllIIlPle (Duplicate)
Matrix Spike (Duplioate)
8aJIIple Duplicate
Rot detected at or above adjueted reporting limit
lot Calculable
Betimated concentration above the adjusted method detection limit and below the adjusted reporting limit
Adjueted Method DetectiOn Limit
Relative Percent Difference
SUrrogate
Recovery falle outeide of OC limits, however, this eOlllPOUnd hoot found in the associated slllllPles.

•
Date: 06/08106
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Pace Analytical S,rviclf, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

CROSS REFBRDlCE 'l'ABLE

Pace Ana'ytlc.' Serv~., Inc.
2225 Riverside Drive
Asheville. NC28804

Phone: 828.254.7176
Fax: 828.252.4618

Analytical
Method

Lab Sample .0
Identifier

Client Sample
Identifier

QC Batch
Method

Lab project JluIIIber:
Client Project 1»:

QC Batch
Identifier

92120194
Parker-Wake Porest/05303026400

Analytical
Batch
Identifier

•

927031161

927031161

Data: 06/08/06

WSW-1325

WSW-1325

BPA 3510

BPA 8260

156943

158689

BPA 8270 159200

Jage. 10 of 10
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. SAMPLE CoNDITION

Fln.red(Y1N1

DATE Signed (.MM' 90 / YV)
~-;)'·06 .

)S I')

~..:,;

~

Page: of

Pace Quote Reference:

Address:

Company Name:

Attention:

se~ionC
. Im.'~!nfonnatlon:

!I""

SIG~~.

CHAI.-CUSTODY I Analytical Request Docu"t
The Chain-of-Custody is • LEGAL DOCUMENT. All relev.nt fields must be completed .ccu....ly.

PRINi Name of SAMPLER:
'l£TCALI-'!'

1,,1

J

oil

._.

3

-1'1'31~IS

Pro~ !'iumber: l i .-.."" r"""" If: RecpJeBted
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• May 4, 2006

Mr. Bill Andrews
1121 Jenkins Road
Wake Forest, NC 27587

Mrs. Elizabeth Perry
12621 Capital Blvd.
W~ke Forest, NC 27587

Parker
Parker Hannifin Corporation
6035 Parkland Blvd.
Cleveland,OH 44124-4141
Phone (216)896-3000
Fax (216) 896-4034

•

•

RE: Laboratory Analytical Results -Water Supply Well Sampling Event
Parker Hannifin Corporation'- Wake Forest, NC Facility
EPA ID # NCD 002 591 014

Dear Mr. Andrews and Mrs. Perry:

As you are aware, ENSR Consulting & Engineering (NC), Inc. (ENSR) obtained water samples from the
water supply wells at your homes on April 21, 2006. The water samples were submitted for laboratory
analysis for a suite of volatile organic compounds and for one semi-volatile compound, 1,4-dioxane. The
analysis was performed to determine if environmental impacts from the former Parker Hannifin facility are
affecting the well water. This letter shall prOVide you with the results of the sampling.

No compounds associated with the former Parker Hannifin facility were detected. Low levels of two
volatile organic compounds were detected in the samples from each home. Both the Andrews well and
the Perry well had xylene present at 1.2 ~g/l. US EPA has established that xylene present at or below
10,000 ~gll in potable water is protective of pUblic health. Both wells also had low levels of
chloromethane (1.3 ~g/l at 12621 Capital Blvd. and 1.0 ~g/l at 1121 Jenkins). US EPA has not
established a contaminant limit for chloromethane in drinking water. The laboratory analysis report is
enclosed for your files.

If you have any questions or require any additional information please contact ENSR at 919-872-6600 or
me at 216-896-2710.

Regards,

M~~
Martha Connell
Manager, Environmental Services
Parker Hannifin Corporation.

cc: Grady Shields, Wyrick Robbins Yates & Ponton
Larry Stanley, NC DENR
Lance Tully, £NSR
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Kay 01, 20.06

Ib:. D&v1dS~

11181\ CI.
7041 014 Wake rore.t Rd.
suit. 103
Ral.igh, Ie 27616

U: Lab Pro:leot IhImberl 92117972
Client Pro:lect ID: Parker IlaDDafin lIake ror.st

Pace AlJllyllul S,rvices, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

'ace Analyllcal S,m"" Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
fax: 828.252.4618

•
Iblclo.e4 are the ualytical re.ults for ....,1.1.) rec.ived by the laboratory on April 25, 2006. R.sult. reported
h.reiD confom to the moat curr.nt IIlILAC .tBD4arda, whara applicabl., unl••a otherwi.. narrated iD tha body of

the report.

IIIorgllD1c lI.t. CbUliatry and IIatalB. Analy.e. were performed at our Pace Aab.ville laboratory end OrgllDic t.stiDg
waa perfomad at our Paae Charlotte laboratory unl.as otherwise footnotad.

If you ha". llII¥ que.tiona conaerning this report pl.a•• f.el free to contact ••

siDc.r.ly,

~~~
'l'ansa A4aII
Tar.sa.Adamaipacelaba.caa
Pro:l.ct llanalllilr

IDclosuras

• Asheyil!eCer@cat;on lOs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, excePtio full,

without the wrttlen consant of Pace Analytical Services, 1m;,

Charlotte certifjcaljon lOs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
FL NELAPE87627
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SAMPLE SUMMARY

Pace Analytlca' semces, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Paca Analytical Sam., Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project &umberl 92117972
Client, Projeot IDI Parker lIanIlafin Wake I'orest

•

Projeot
Sample Number
92117972-001
92117972-002

8aJIlple
Number
926907916
926907932

Client Sample IP
WSW-12621
WSW-1121

Matrix
Water
Water

Pate collected Date Rageiy14
04/21/06 09115 04/25/06 17115
04/21/06 09130 04/25/06 17115

• Asheyil/eGertjljcaljpn IPs
NC Wastewater 40
NC Drinking Waler 37712
SC Environmental 99030
FL NELAP £87648

REPORT OF LABORATORY ANALYSIS
This report shall not be Illproduced. except In lull,

without the written consent 01 Pace Analytical services, Inc,

Chadotte Certjljcalipn IPs
HC Wastewater 12
HC Drinking Water 37706
SC 99006
FL NELAP £87627
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Pace Analytical Services, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NC 28lJ78
Phone: 704.875.9092

Fax: 704.875.9091

SAMPLE ANALYTE COUNT

Pace Analytical Services, Int:.
2225 Riverside Drive
Asheville, NC28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Number: 92117972
Client Project ID: Parker Hannafin Wake Forest

•

Project
Bample Number
92117972-001

92117972-002

Sample No Client Sample ID
926907916 WSW-12621

926907932 WSW-1121

Analysis
Code

8260X WL92
8270D WL92
8260X WL92
8270D WL92

Analysis Description
GC/IIJS VOCs by 8260, low level
1,4-Dioxane by 8270 SIIIJ
GelliS VOCs by 8260, low level
1,4-Dioxane by 8270 SIM

Analytes
Reported

66
2

66
2

• Ashevjlle Cllr1tlicalioo IDs
NC Wastewater 40
NC Orinkino Wa1er 37712
SC £nvironmental 99030
FL Nl:LAP £87648

REPORT OF LABORATORY ANALYSIS
This repol1 shall not be reproduced, except In full,

WIthout the written ~onsent of Pace Analytical Services, Inc.

Charlotte Cllrtlljcatjon IPs
NC Was1ewater 12
NC Drinking Water 37706
SC 99006
FL Nl:LAP Bl7627



Pace Analytical service,. 1m:.
9800 Kincey Avenue, SuIte 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pac. Analytlc,' S'''''tIS, Inc.
2225 Riverside Drive
AshBVille. NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab Project Number: 92117972
Client project ID: Parker Hannafin Wake Forest

Lab Sample No: 926907916 Project Sample Number: 92117972-001 oateCollected: 04/21/06 09:15
Client sample ID: WSW-12621 Matrix: Water oate boeiftd: 04/25/06 17:15

PArAll\8ters Results Units Report Limit ..JmL Analvzed By :CAS No. ~~
GC/MS Semivolatiles

l,4-Dioxane by 8270 sm Prep/Method: BPA 3510 / BPA 8270
l,4-Dioxane (p-Dioxane) NO ull'/l 3.2 0.74 04/30/06 00:44 BB~ 123-91-1 1
oate zxtracted 04126/06 04126/06

GC/MS Volatiles
GelliS VOCs by 8260, low level Method: BPA 8260
Acetone NO ull'/l 25. 1.8 04/26/06 21:16 MSF 67-64;'1
Benzene NO ull'/l 1.0 0.31 04/26/06 21:16 NSF 71-43-2
Bromobenzene NO ull'/l 1.0 0.16 04/26/06 21:16 NSF 108-86-1
Bromochloromethane NO ull'/l 1.0 0.37 04/26/06 21:16 NSF 74-97-5
Bromodichlorometbane NO ull'/l 1.0 0.21 04/26/06 21:16 MSF 75-27-4
Bromoform NO ull'/l 1.0 0.17 04/26/06 21:16 NSF 75-25-2
BrCllllOlll8thane NO ull'/l 1.0 0.51 04126/06 21:16 HSF 74-B3-9
2-Butanone (MER) NO ull'/l 5.0 1.2 04/26/06 21:16 NSF 78-U-3
n-Butylbenzene NO ull'/l 1.0 0.20 04/26/06 21:16 MSF 104-51-B

• sec-Butylbenzene NO Ull/l 1.0 0.20 04/26/06 21:16 NSF 135-98-B
tert-Butylbenzene NO ull'/l 1.0 0.17 04/26/06 21:16 NSF 98-06-6
Carbon tetrachloride NO ull'/l 1.0 0.27 04/26/06 21:16 NSF 56-23-5
Chlorobenzane NO ug/l 1.0 0.15 04/26/06 21:16 !ltSF 10B-90-7
Chloroethane NO ug/l 1.0 0.7B 04/26/06 21:16 MSF 75-00-3
Chloroform NO ug/l 1.0 0.29 04/26/06 21:16 NSF '67-66-3
Chloromethane 1.3 ug/l 1.0 0.78 04/26/06 21:16 !ltSF 74-87-3
2-Chlorotoluene NO ull'/l 1.0 0.16 04/26/06 21:16 MBF 95-49-8
4-Chlorotoluene NO ug/l 1.0 0.20 04/26/06 21:16 NSF 106-43-4
l,2-Dibromo-3-ehloropropane NO ug/l 1.0 0.39 04/26/06 21:16 NSF 96-12-8
DibrOl1lOChloromethane NO ull'/l 1.0 0.17 04/26/06 21:16 NSF 124-48-1
l,2-Dibromoethane (BDB) NO ull'/l 1.0 0.15 04/26/06 21:16 NSF 106-93-4
DibrOlllOlllethane NO ull'/l 1.0 0.27 04/26/06 21:16 IISF 74-95-3
l,2-Dichlorobenzene NO ull'/l 1.0 0.14 04/26/06 21:16 MBF 95-50-1
l,3-Dichlorobenzene NO ull'/l 1.0 0.16 .04/26/06 21:16 MBF 541-73-1
l,4-Dichlorobenzene NO ull'/l 1.0 0.17 04/26/06 21:16 MBF 106-46-7
Dichlorodifluoromethane NO ull'/l 1.0 0.59 04/26/06 21:16 NSF 75-71-B
l,l-Dichloroethane NO ull'/l 1.0 0.42 04/26/06 21:16 NSF 75-34-3
l,2-Dichloroethane NO ull'/l 1.0 0.18 04/26/06 21:16 NSF 107-01i-2
l,l-Dichloroethene NO ull'/l 1.0 0.39 04126/06 21:16 NSF 75-35-4
cis-l,2-Dichloroethene NO ull'/l 1.0 0.33 04/26/06 21:16 MBF 156-59-2
trans-l,2-Dichloroethene NO ull'/l 1.0 0.44 04/26/06 21:16 NSF 156-60-5
l,2-Dichloropropane NO ull'/l 1.0 0.20 04/26/06 21:16 MSF 78-87-5

llata, 05/01/06 Pa"., 1 of 14

• As!JeyjlleCertjfjcation IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
Fl NELAP 1:87648

REPORT OF LABORATORY ANALYSIS
This report shall nol be reproduClld, elU:6pt in lUll,

wilhout lbe written consent oj Pace Analytical Services, Inc.
1,_Ch
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Charlotte Gertification IPs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
FL NELAP E87627



ceAnalyticaJ'"
www.pacel8bs.aom

Pace Analytical SeIYlces, Inc.
9800 Klncey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Analytical SeIYlcn, Inc.
2225 Riverside Drive
Asheville. NC28804

Phone: 828;254.7176
Fax: 828.252.4618

Lab Project Numberl 92117972
Client Project IDI Parker Hannafin Wake Forest

Lab SlIIIPlellol 926907916 Project SlIIIPle Number: 92117972-001 Date collectedI 04121/06 0912.5
Client &ample IDI WSW-12621 Matrix: Water Date Receivedl. 04125/06 17115

Parl!!lllltefl Results units Report Limit JIm!...- Analyzed Bv CAB No. lmL Bu1.IIBt.
1,3-Dichloropropane tID ug/l 1.0 0.11 04/26/06 21:16 NSF 142-28-9
2,2-Dichlor~ tID ug/l 1.0 0.44 04/26/06 21116 NSF 594-20-7
1,1-DichloropropeDe tID ug/l 1.0 0.26 04/26/06 21:16 NSF 563-58-6
Diisopropyl ether tID ug/l 1.0 0.25 04/26/06 21116 NSF 108-20-3
Bthylbenllene tID ug/l 1.0 0.17 04/26/06 21116 MSF 100-41-4
Haxachloro-l,3-butadiene tID ug/l 1.0 0.32 04/26/06 21:16 NSF 87-68-3
Isopropylbenllene (Cumene) tID ug/l 1.0 0.16 04/26/06 21:16 NSF 98-82-8
p-Isopropyltoluene tID ug/l 1.0 0.20 04/26/06 21116 M8F 99-87-6
Methylene chloride tID ug/l 2.0 0.46 04/26/06 21116 NSF 75-09-2
Methyl-tert-butyl ether tID ug/l 1.0 0.22 04/26/06 21:16 MSF 1634-04-4
Haphthelene NO ug/l 1.0 0.22 04/26/06 21:16 MSF 91-20-3
n-PropylheDllene NO ug/l 1.0 0.20 04/26/0621116 MaF 103-65-1
Styrene NO ug/l 1.0 0.15 04/26/06 21:16 NSF 100-42-5
1,1,1,2-Tetrachloroethane NO ug/l 1.0 0.25 04/26/06 21:16 NSF 630-20-6
1,1,2, 2-Tetrachloroethane NO ug/l 1.0 0.24 04/26/06 21:16 NSF 79-34-5
Tetrachloroethene NO ug/l 1.0 0.16 04/26/06 21:16 NSF 127-18-4
'1'oluene NO ug/l 1.0 0.24 04/26/06 21116 NSF 108-88-3• 1, 2, 3-TrichloroheDllene NO ug/l 1.0 0.18 04/26/06 21:16 MaF 87-61-6
1,2,4-TrichloroheDllene NO ug/l 1.0 0.20 04/26/06 21:16 NSF 120-82-1
1,1,1-Trichloroethane NO ug/l 1.0 0.35 04/26/06 21:16 NSF 71-55-6
1,1,2-Trichloroethane )lD ug/l 1.0 0.16 04/26/06 21:16 MSF 79-00-5
'l'richloroethene )lD ug/l 1.0 0.26 04/26/06 21:16 NSF 79-01-6
'l'richlorofluoromethane )lD ug/l 1.0 0.41 04/26/06 21116 NSF 75-69-4
1, 2, 3-Trichloropropane NO ug/l 1.0 0.22 04/26/06 21:16 NSF 96-18-4
1,2,4-Trimethylhenzene )lD ug/l 1.0 0.15 04/26/06 21:16 MSF 95-63-6
1, 3, 5-Trimethylhenllene )lD ug/l 1.0 0.21 04/26/06 21:16 NSF 108-67-8

.Vinyl chloride )lD ug/l 1.0 0.58 04/26/06 21:16 MSF 75-01-4
Xylene (Total) 1.2 ug/l 1.0 04/26/06 21:16 MSF 1330-20-7
Illli:p-Xylene NO ug/l 2.0 0.39 04/26/06 21:16 NSF
o-Xylene NO ugll 1.0 0.17 04/26/06 21116 MSF 95-47-6
'1'oluene-d8 (S) 10.0 % 04/26/06 21:16 NSF 2037-26-5
4-BrOlllOfluo:robenllene· (S) 104 % 04/26/06 21:16 MSF 460-00-4
DihrOlllOfluoromethane (S) 97 % 04/26/06 21:16 MSF 1868-53_7
1,2-Dichloroethane-d4 (S) 97 % 04/26/06 21116 NSF 17060-07-0

•
Date: 05/01/0'

Asbevjlle.cerltljcatjon IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
Fl NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except In lui,

wtIhout the written consent of Pace Analytical Services. Inc.

i~~
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'aceAnalyticaf
www.paoeIabs.com

PIC' Anlllytical S,rrlcIS, Jnc.
9800 Kincey Avenue, Suite 100

Huntersville, Ne 28078
Phone: 704.875.9092

Fax: 704.875.9091

PIc, Anlllytical S,nII., Int:.
2225 RiversidB Drive
Ashevill8, Me 28804

Phone: 828254.7176
Fax: 828252.4618

Lab Project Number: 92117972
Client Project ID: Parker Bannafin Wake Forest

Lab SlIIIIPle No: 926907932 Project SlIIIIPle Number: 92117972-002 Date Collected: 04/21/06 09:30
Client SlIIIIP1e ID: WSW-1121 Matrix: Water Date bceived: 04/25/06 17:15

ParllMten bsu1t1 units Report Limit ..1mk...- Analyzed By CAS 10. 2aL b9:Lmt.
QC/MS Sem1volatiles

1,4-Dioxane by 8270 SD« Prep/Method: EPA 3510 / EPA 8270
1,4-Dioxane (p-Dioxane) NO ul1/1 3.6 0.83 04/30/06 01:08 BET 123-91-1 1
Date Extracted 04126/06 04/26/06

GC/MS Volatiles
GC/HB VOCs by 8260, low level Method: BPA 8260

Acetone NO ug/l 25. 1.8 04/26/06 20:52 NSF 67-64-1
Benzene NO ul1/1 1.0 0.31 04/26/06 20:52 HBF 71-43-2
BromobenzeDll NO ul1/1 1.0 0.16 04/26/06 20:52 NSF 108-86-1
Bromochloromethane NO ul1/1 1.0 0.37 04/26/06 20:52 HBF 74-97-5
Bromodichloromethane ND ul1/1 1.0 0.21 04/26/06 20:52 HBF 75-27-4
Bromoform NO ul1/1 1.0 0.17 04/26/06 20:52 HBF· 75-25-2
Bromamethane NO ug/1 1.0 0.51 04/26/06 20:52 HBF 74-83-9
2-Butanone (IIEK) NO ul1/1 5.0 1.2 04/26/06 20:52 MSF 78-93-3
n-Butylbenzene NO ul1/1 1.0 0.20 04/26/06 20:52 HBF 104-51-8

• sec-Buty1benzene NO ulJ/l 1.0 0.20 04/26/06 20:52 HBF 135-98-8
tert-Butylbenzene ND ulJ/1 1.0 0.17 04/26/06 20:52 HBF 98-06-6
Carbon tetrachloride NO ul1/1 1.0 0.27 04/26/06 20:52 MSF 56-23-5
Chlorobenzene NO ul1/l 1.0 0.15 04/26/06 20:52 MSF 108-90-7
Chloroethane NO ul1/l 1.0 0.78 04/26/06 20:52 MSF 75-00-3
Chloroform NO ug/l 1.0 0.29 04/26/06 20:52 MSF 67-66-3
Chloromethane 1.0 ulJ/l 1.0 0.78 04/26/06 20:52 MSF 74-87-3
2-Chlorotoluene NO ug/l 1.0 0.16 04/26/06 20:52 MSF 95-49-8
4-Chlorotoluene NO ul1/1 1.0 0.20 04/26/06 20:52 HBF 106-43-4
1,2-Dibromo-3-chloropropane NO ul1/1 1.0 0.39 04/26/06 20:52 HBF 96-12-8
DibromochloromethaDe NO ul1/1 1.0 0.17 04/26/06 20:52 HBF 124-48-1
1,2-Dibromoethane (BDB) NO ug/l 1.0 0.15 04/26/06 20:52 HBF 10'6-93-4
Dibromamethane NO ugll 1.0 0.27 04/26/06 20:52 HBF 74-95-3
1,2-Dichlorobenzene NO ul1/1 1.0 0.14 04/26/06 20:52 HBF 95-50-1
l,3-Dichlorobenzene NO ug/l 1.0 0.16 04/26/06 20:52 HBF 541-73-1
1,4-Dichlorobenzene NO ug/l 1.0 0.17 04/26/06 20:52 NSF 106-46-7
Dichlorodifluoromethane NO ug/l 1.0 0.59 04/26/06 20:52 NSF 75-71-8
l,l-Dichloroethane NO ug/l 1.0 0.42 04/26/06 20:52 NSF 75-34-3
1,2-Dichloroethane NO ug/l 1.0 0.18 04/26/06 20:52 MSF 107-06-2
1,1-Dichloroethene NO ul1/1 1.0 0.39 04126/06 20:52 NSF 75-35-4
c!s-l,2-Dicbloroethene NO ul1/1 1.0 0.33 04/26/06 20:52 HBF 156-59-2
trans-l,2-Dichloroethene NO ug/l 1.0 0.44 04/26/06 20:52 HBF 15'6-60-5
l,2-Dicbloropropane NO ug/l 1.0 0.20 04/26/06 20:52 HBF 78-87-5

Date. 05/41/06 page. 3 of 14

• AshevilleCertjfica!jon IDs
NC Wastewater 40
HC Drinking Water 37712
SCEnvironmenlal 99030
fl NELAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be repmdUClld. except In full,

Without the wr1tlen consent 01 Pace Analytical Services. Inc.
\' ~t~••
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'aceAnalytical~
www.psceIab$.COtn

Pace Analytical Services, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Analytical SBrvlce" Inc.
2225 Riverside Drive
Asheville. NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

Lab project Humber: 92117972
Client Project ID: Parker Hannafin Wake Forest

Lab S&lllPleHo: 926907932 Project Sample Number: 92117972-002 Date Collected: 04/21/06 09:30
Client S&lllPle ID: WSW-1121 Matrix: Water Date Received: 04/25/06 17:15

PartMter. Rnults units Report Limit~ Analyzed By CAS NO. QlaL BIllI&
l,3-Dichloropropane HD ug/l 1.0 0.11 04/26/06 20:52 NSF 142-28-9
2,2-DichloropropaDe HD ug/l 1.0 0.44 04/26/06 20:52 NSF 594-20-7
l,l-Dichloropropene HD ug/l 1.0 0.26 04/26/06 20:52 MSF 5'63-58-6
Diisopropyl ether HD ug/l 1.0 0.25 04/26/06 20:52 NSF 108-20-3
Ithylbenzene HD ug/l 1.0 0.17 04/26/06 20:52 NSF 100-41-4
Bexachloro-l,3-butadiene HD ug/l 1.0 0.32 04/26/06 20:52 MaF 87-68-3
Isopropylbenzene (Cumene) HD ug/l 1.0 0.16 04/26/06 20:52 MaF 98-82-8
p-Ilopropyltoluene HD ug/l 1.0 0.20 04/26/06 20:52 MaF 99-87-6
Mlthylene chloride ND ug/l 2.0 0.46 04/26/06 20:52 MaF 75-09-2
Methyl-tert-butyl ether HD ug/l 1.0 0.22 04/26/06 20:52 MaF 1634-04-4
Raphthalene HD ug/l 1.0 0.22 04/26/06 20:52 MaF 91-20-3
n-Propylbenzene ND ug/l 1.0 0.20 04/26/06 20:52. NSP 103-65-1
Styrene ND ull'/l 1.0 0.15 04/26/06 20:52 NSP 100-42-5
l,l,l,2-Tetracbloroethane HD ug/l 1.0 0.25 04/26/06 20:52 MaP 630-20-6
l,l,2,2-'l'etrachloroethane ND ug/l 1.0 0.24 04/26/06 20:52 MSF 79-34-5
Tetrachloroethene ND ug/l 1.0 0.16 04/26/06 20:52 NSF 127-18-4
Toluene ND ug/l 1.0 0.24 04/26/06 20:52 MSF 108-88-3• l,2,3-Trichlorcbenzene ND ug/l 1.0 0.18 04/26/06 20:52 MaP 87-61-6
1. 2, 4-Trichlorobenzene ND ug/l 1.0 0.20 04/26/06 20:52 NSP 120-82-1
1. 1, 1-Trichloroethane NO ug/l 1.0 0.35 04/26/06 20:52 NSF 71-55-6
l,l,2-Trichloroethane ND ull'/l 1.0 0.16 04/26/06 20:52 NSF 79-00-5
Trichloroethane ND ug/l 1.0 0.26 04/26/06 20:52 NSF 79-01-6
Trichlorofluoramethane HD ull'll 1.0 0.41 04/26/06 20:52 NSF 75-69-4
1, 2, 3-Trichloropropane HD ug/l 1.0 0.22 04/26/06 20:52 MSF 96-18-4
1, 2, 4-Trimethylbenzene ND ug/l 1.0 0.15 04/26/06 20:52 NSF 95-'63-6
1,3,5-Trimethy1benzene ND ug/l 1.0 0.21 04/26/06 20:52 NSF 108-'67-8
Vinyl chloride lID ugll 1.0 0.58 04/26/06 20:52 NSF 75-01-4
Xylene (Total) 1.2 ull'/l 1.0 04/26/06 20:52 MSF 1330-20-7
Illip-Xylene NO ug/l 2.0 0.39 04/26/06 20:52 MaF
o-Xylene NO ug/l 1.0 0.17 04/26/06 20:52 MaF 95-47-6
Toluene-d8 (S) 98 % 04/26/06 20:52 MSF 2037-26-5
4-Bramofluorobenzene (S) 103 % 04/26/06 20:52 NSF 460-00-4
Dibromofluoromethsne (S) 98 % 04/26/06 20:52 NSP 1868-53-7
l,2-Dichloroethane-d4 (S) 98 % 04/26/06 20:52 NSF 17060-07-0
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.'aC8AnaJyticaJ~
www.pacelabfUXlm

Pace Analytical 8ervlces, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NO 28018
Phone: 104.815.9092

Fax: 104.875.9091

Pace Analytical B,mcel, Inc.
2225 Riverside Drive
Asheville. NO 28804

Phone: 828.254.7176
Fax: 828.252.4618

PARAME'l'BR FOOTNO'l'BS

Method 90718 modified to use ABE.

Lab Project Numbers 92117972
Client Project IDs Parker Hannafin Wake Forest

•

All pH, Free Chlorine, 'l'otal Chlorine and Ferrous Iron analyses conducted outside of EPA recoanenc1ed iljIm8diate

hold time.

Depending on the moisture content the PRLs can be elevated for all soil slllllPles reported on a dry weight basis.

2-Chloroethyl vinyl ether has been shown to degrade in the presence of acid.

ND Hot detected at or above adjusted reporting limit
He Hot Calculable
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
MOL Adjusted Method Detection Limit
(S) SUrrogate
[1] Sample was extracted using SW846-3510, utilizing an Isotope Dilution (1,4-Dioxane~d8), and analyzed by

SW846-8270 SIll ·(Selective Ion Monitoring) .

•
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'acsAnalyticar
www.paceI8bs.CiOIII

Pac. Analytical Serr/ces, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Pace Analytlc,l S,rrtlC6$, Inc.
2225 Riverside Drive
Asheville. NC 28804

Phone: 828254.7176
Fax: 828252.4618

QC Batch: 155614
OC Batc:h Method: EPA 3510
Associated Lab Samples:

MBfBOD BLARl: 926911157
Associated Lab Samples:

Lab Project Number: 92117972
Client Project ID: Parker HaDnafin Wake Porest

Analysis Method: EPA 8270
Analysis Description: 1,4-Dioxane by 8270 SIll

926907916 926907932

926907916 926907932

ParAllUlter

1,4-Dioxane (p-Dioxane)
Units
ug/l

Blank
RelUlt

ND

Reporting
uimit Footnotes

3.0

I.AllORA'1'ORY COli1'fROU lWIPHBI 926911165

Pargeter
1,4-Dioxane (p-Dioxane)

units
ug/l

Spike

~

10.00

HCS
Result

10.54

HCS " Rec
~ ~ Footnotes

105 50-150

~ KlTRIX SPIEl &~X SPIEl DUPLICATEI 926911173 926911181

ParAlllllter
1,4-Dioxane (p-Dioxane)

Date, 05/01/06

Units
ug/l

926907932
Result

o

Spike
~

20.00

MS
Beault

22.08

MSD
RelUlt
21.64

MS MSD "Roc: IIu

%~ %....b£ ...I.iIrlit..l Ill2 IWl Footnotea
110 108 50-150 2 30

Page, 6 of 14
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• 'BceAnalytical'"
www.pacelabt.oom

Pace Analytlt:81 Sfrrlcu, Inc.
9800 Kincey Avenue, Suite 100

Huntersvifle, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

PacB An,'ytlt:81 B,rr/cel, Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QC Batchl 155612
QC Batch Methodl EPA 8260
Associated Lab Samples:

MEfROD BLANK: 926910597
Associated Lab Samples:

Lab project Numberl 92117972
Client Project !D: Parker Bennafin Wake Forest

Analysis Methodl EPA 8260
Analysis DeSCriptionl GC/MS VOCs by 8260, low level

926907916 926907932

926907916 926907932

•

Parameter
Acetone
Benzene
BrOlllObenzene
BrOlllOChlorOlllethane
BrOlllodichlorOlll8thane
BrOlllOform
BrOlllOlllethane
2-ll\ltanone (IIEK)

n-Il\ltylbensene
sec-Butylbenzene
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform
ChlorOlll8thane
2-Cblorotoluene
4-Cblorotoluene
l,2-Dibromo-3-chloropropane
Dibromoch]cromst~'nc

l,2-Dibromoethane (BDB)
Dibr011lOlll8thane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
l,4-Dichlorobenzene
DichlorodifluorOlll8thane
l,l-Dichloroethane
l,2-Dichloroethane
l,l-Dichloroethene
cis-l,2-Dichloroethene
trans-1,2-Dichloroethene

Da~.: 05/01/06

units
ug/l
ug!l
l:g/l

'.,-,/1
,1

:
I':: ~ . ...

k: _
ur'l
u~11

ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

Blanlt
Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

Reporting
Limit Footpotes

25.
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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'aceAnalytical'"
www.paoetabs.com

Pace AnalytJeal S.rvlm, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

PKe Anslytlt:lll SBrrlm, Inc.
2225 Rlversld8 Drive
Asheville. Ne28804

Phone: 828.254.7176
Fax: 828252.4618

METROD BLANK: 926910597
Associated Lab samples: 926907916

Lab Project Number: 92117972
Client Project ID: Parter llamlafin wake Forest

926907932

•

Parllll8t.r
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
DiiaoprQPYl ether
Ethylbenzene
Bexachloro-l,3-butadiene
IBopropylbenzene (Cumene)
p-Isopropyltoluene
Methylene chloride
Methyl-tert-butyl ether
Naphthalene
n-Propylhenzene
Styrene
1, 1, l,2-Tetrachloroethene
1,1,2,2-Tetrachloroethane
Tetrachloroethane
Toluene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1, 1, l-Trichloroethane
l,l,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1, 2, 3-Trichloropropane
1, 2, 4-Trimethylbenzene
l,3,5-Trimethylbenzene
Vinyl chloride
Xylene (Total)
IIl6i:p-Xylene
o-Xylene
Toluene-dS (8)

4-Bromofluorobenzene (S)
Dihromofluoromethane (S)
l,2-Dichlor08thene-d4 (S)

Dat., 05/01/06

Units
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
uS'/l
ug/l
ug/l
ug/l
uS'/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
uS'/l
ug/l
ug/l
uS'/l
uS'/l
ug/l

%
%

%

%

Blank
Result

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND

ND
ND

ND

ND

ND

ND

ND

ND

100
102

99
101

R.porting
Ltmit Footnotes

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
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'BCBAnalyticar
www.pacel8bS.tIIm1

Pac, Analytical S,rvlcI$, Inc.
9800 Kincey Avenu,. Suite 100

Huntersville. NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace Analytical S,rvlces, Inc.
2225 Riverside Or/v,
Asheville. NC 28804

Phon,: 828.254.7176
Fax: 828.252.4618

QUALITY CONTROL DATA

Lab Project IlUmber: 92117972
Client Project ID: Parker Hannafin Wake Forest

LABORA'1'OIlY CON'l'ROL SAllPLE: 926910605

Spike LeS LeS %Rec

Parl!!lOter unit, ~ R8Iult ~ ~ Footnote,

Acetoll8 ug/l 100.00 109.3 109 50-150

BenHII8 ug/l 50.00 48.17 96 66~123

BrOlllObenzene ug/l 50.00 50.48 101 62-125
BromochlorQlll8thane ug/l 50.00 45.66 91 64-125
BrOlllOdichlorolll8thane ug/l 50.00 50.96 102 66-126
BrOlllOfoJ:III ug/l 50.00 47.90 96 50-132

BrOlllOlll8thane ug/l 50.00 54.25 109 50-150
2-Butanone (IIEK) ug/l 100.00 97.23 97 51-135
n-Butylbenzene ug/l 50.00 48.73 98 56-132
aec-Butylbenzene ul1/1 50.00 53.84 108 59-132
tert-Butylbenzene ug/l 50.00 52.53 105 54-135
'Carbon tetrachloride ul1/l 50.00 54.58 109 65-134
Chlorobenzene ul1/1 50.00 50.47 101 66-123
Chloroethene ul1/l 50.00 52.89 106 52-146

• ChlorofoJ:III ul1/1 50.00 50.26 101 64-128
Chloraaetha118 ug/l 50.00 48.00 96 25-127
2-Chlorotoluene ug/l 50.00 52.06 104 63-126
4-ehlorotoluene ul1/l 50.00 51.69 103 63-124
1,2-DibrOlllO-3-chloropropane ul1/l 50.00 41.58 83 56-125
DibrOlllOchlorOlll8thane ul1/l 50.00 47.74 96 57-131
1,2-Dibromoethane (EDB) ul1/l 50.00 48.57 97 64-123
DibrCllllOlllethene ul1/l 50.00 48.74 98 64-122
1,2-Dichlorobenzene ug/l 50.00 49.37 99 63-123
1,3-Dichlorobenzene ul1/l 50.00 50.45 101 63-125
1,4-Dichlorobenzene ul1/l 50.00 49.55 99 62-123
DichlorodifluorOlll8thane ul1/l 50.00 57.13 114 50-138
1,1-Dichloroethane ug/l 50.00 49.23 98 64-132
1,2-Dichloroethane ul1/1 50.00 48.49 97 62-123
1,1-Dich1oroethene ug/1 50.00 53.77 108 62-139
cis-1,2-Dich1oroethene ug/l 50.00 49,39 99 65-130
tran'-1,2-Dichloroethene ul1/l 50.00 51.29 103 67-134
1,2-Dich1oropropane ug/1 50.00 52.02 104 66-124
1,3-Dichloropropane ul1/1 50.00 49.25 98 65-122
2,2-Dich1oropropane ul1/1 50.00 53.44 107 50-143
1,1-Dichloropropene ug/1 50.00 56.72 113 66-133
Diisopropyl ether ul1/l 50.00 52.23 104 56-131
Ethylbenzene ul1/1 50.00 49.02 98 68-126
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aC8Analytical
W

www.pacefabs.oom

Pace Analytical S,rvlces, 1m:.
9800 Kincey Avenue, Suite 700

Huntersville, NO 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pace AIIIII"lc,' S,rvlces, Inc.
2225 Riverside Drive
Asheville, He 28804

Phone: 828.254.7776
Fax: 828.252.4618

QUALITY CONTROL DATA

Lab Project HUmber: 92117972
Client Project ID: Parker llalmafin Wake Forest

LABORM'OJlY CON'1'ROL SAMPLE: 926910605

Spike LCS LCS % Rec

Parlll!l!lter Units ~ Result ~ ~ Footnotes
Rexachloro-l,3-butadiene ug/l 50.00 60.47 121 50-150
Isopropylbenzene (Cumene) ug/l 50.00 57.13 114 63-132
p-Isopropyltoluene ug/l 50.00 48.08 96 58-130
Methylene chloride ug/l 50.00 45.87 92 54-132
Methyl-tert-butyl ether ug/l 50.00 49.37 99 53-128
Naphthalene ug/l 50.00 41.69 83 50-131
n-Propylbanzene ug/l 50.00 52.94 106 63-130
Styrene ug/l 50.00 51.35 103 65-127
1,1,1,2-Tetrachlorosthane ug/l 50.00 49.63 99 65-125
1, 1, 2, 2-Tetrachloroethane ug/l 50.00 47.59 95 58-124
Tetrachloroethene ug/l 50.00 51.58 103 50-150
'l.'oluene ug/l 50.00 46.33 93 66-125
1,2,3-Trichlorobenzene ug/l 50.00 48.10 96 50-132
1,2,4-Trichlorobenzene ug/l 50.00 49.15 98 50-132
1,1,1-Trichloroethane ug/l 50.00 52.12 104 65-133• 1,1,2-Trichloroethane ug/l 50.00 48.06 96 64-122
't'richloroethene ug/l 50.00 50.66 101 63-134
't'richlorofluoromethane ug/l 50.00 59.20 118 54-135
1,2,3-Trichloropropane ug/l 50.00 49.22 98 63-124
1,2,4-'I.'rimethylbenzene ug/l 50.00 60.40 121 60-128
l,3,5-Trimethylbenzene ug/l 50.00 46.82 94 61-128
Vinyl chloride ug/l 50.00 52.66 105 50-130
Xylene (Total) ug/l 150.00 150.2 100
III&p-Xylene ugll 100.00 99.98 100 66-126
o-Xylene ug/l 50.00 50.22 100 65-126
Toluene-d8 (S) 99 70-120
4-Bromofluorobenzene (S) 100 76-112
Dibromofluoramethane {S) 102 86-119
1,2-Dichloroethane-d4 (S) 99 79-130

SAMPLE DUPLICATE: 926911017

926887027 OUP Max
Par!!!lltter Units Result Result W JW! Footnotes
Acetone ugll ND ND NC 30
Benzene ug/l ND ND NC 30
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'aceAnaJyticat
~j'JlflCelabs.com

Pate Anal"'tBl 8,rrltBS, Inc.
98DO Kincey Avenue, SUite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

PBt:B Ansl"'tBl Serrlt:B., Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828.254.7176
Fax: 828.252.4618

QUALITY CONTROL DATA

Lab Project Number: 92117972
Client Project ID: Parker Hannafin wake Porest

SAMPLE DUPLICATE: 926911017

926887027 DUP Max

Parl!!llt.r units R.sult Result lllIl Bll! Footnotes

BrCllllObeI1ll.ne ug/l lID lID HC 30

Bramochloroaethane ug/l lID lID HC 30

BrcmodichlorOlll8thane ug/l lID lID Ie 30

BrOllO£oXID ug/l lID NO NC 30

BrCllllOlDlthant ug/l lID NO HC 30

2- ButlUlODl (1IBlt) ug/l lID NO NC 30

n-Butylbenzlll8 ug/l lID NO HC 30

nc-Butylbenztnl ug/l lID NO HC 30

t.rt-Buty1benzene ug/l NO NO NC 30

Carbon t.trachloride ug/l lID NO HC 30
Chlorobenzene ug/l lID NO NC 30

ChlorOlthant ug/l lID lID NC 30

ChlorofoXID ug/l NO NO NC 30
Chloromethane ug/l NO NO HC 30

2-Chlorotoluene ug/l NO NO NC 30

• 4-Chlorotoluene ug/l NO NO NC 30
1,2-Dibrcno-3-chloropropane ug/l lID NO NC 30
DibramochlorOlll8thane ug/l lID NO Ie 30
1,2-D!br_thane (108) ug/l lID NO HC 30
Dibr<:llllOlll8thane ug/l NO NO HC 30
1,2-Dichlorobenz.ne ug/l NO NO NC 30
1,3-Dichlorobenzene ug/l NO NO NC 30
1,4-Dichlorobenzene ug/l NO NO Ie 30
DichlorodifluorCllllAlthane ug/l NO NO NC 30
1,1-DichlorOlthane ug/l NO NO NC 30
1,2-DiohlorOlthane ug/l lID NO Ie 30
1,1-DichlorOlthane ug/l 25.00 25.00 0 30
cil-l,2-Dichloroethene ug/l NO NO NC 30
trans-l,2-Dichloroethene ug/l NO NO NC 30
1,2-Dichloropropane ug/l NO NO NC 30
1,3-Dichloropropane ug/l NO NO NC 30
2,2-Dichloropropane ug/l lID NO NC 30
1,1-Dichloropropene ug/l NO NO NC 30
Diisopropyl ether ug/l NO NO NC 30
Ethylbenzene ug/l NO NO NC 30
Hexachloro-l,3-butadi.ne ug/l NIl NO HC 30
Isopropylbenzene (Culllenel ug/l NO NO NC 30
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'aceAnalytical'"
www.pecetabs.oom

Pace Analytlt:8iS,rvlces, Inc.
9800 Kincey Avenue, Suite 100

Huntersvi/ie, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

PIce Analyl/at S,rrlell, tnc.
2225 Riverside Drive
Ashevilie, NC 28804

Phon,: 828.254.7176
Fax: 828.252.4618

QUALITY CONTROL DATA

Lab projec:t Number: 92117972
Client .Projec:t ID: Parker Hannafin Wake Forest

SAMPLE DUPLICATE: 926911017

926887027 DUP Max

Parameter units Reault Result W m Footnotes
p-Isopropyltoluene ug/l NJ) NJ) He 30
Methylene chloride ug/l NJ) NJ) HC 30
Methyl-tert-butyl ether ug/l NJ) NJ) He 30
Naphthalene ug/l NJ) ND He 30
n-Propylbenzene ug/l NJ) NO He 30
Styrene ug/l NJ) NJ) MC 30
1,1,1,2-Tetrachloroethane ugll NJ) NO He 30
1,1,2,2-Tetrachloroethane ugll NJ) NJ) MC 30
Tetrachloroethene ugll NJ) NJ) MC 30
'l'oluene ug/l NJ) NO HC 30
1,2,3-Trichlorobenzene ug/l NO NO He 30
1,2,4-Trichlorobenzene ug/l NJ) NJ) He 30
1,1,1-Trichloroethane ug/l 9.100 8.800 3 30
1,1,2-Trichloroethane ugll NO NO He 30
'rrichloroethene ug/l NO NO HC 30• Trichlorofluoromethane ug/l NO NJ) He 30
1,2,3-Trichloropropane ug/l NO RD HC 30
1,2,4-Trimethylhenzene ug/l NJ) RD He 30
1,3,5-Trimethylhenzene ug/l NJ) NO He 30
Vinyl chloride ug/l RD NO He 30
Xylene (Total) ug/l NO NO HC
mtep-Xylene Ull/l NO NO He 30
o-Xylene ug/l NO NO HC 30
'l'oluene-d8 (S) % 99 99
4-Bromofluorobenzene (.S) % 103 101
DibrOlDOfluorCllllethane (S) % 98 98
1,2-Dichloroethane-d4 (8) % 99 97

•
Data, 05/01/06
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c8Ana1yticaf
www.pacel8bs.com

Pace Analytical S,wlces, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Pa" AlIBlytlcal S.rvlm, Inc.
2225 Riverside Drive
Asheville, NC 28804

Phone: 828254.7176
Fax: 828.252.4618

QUALITYCOJl'l'1\OL DATA PAJWIB'l'D FOO'1'HO'1'ES

Lab Project NUmber: 92117972
Client Project ID: Parker Hannafin Waite Forest

Consistent with EPA guidelines, unrounded concentrations are dillPlayed and have b8en used to calculate % aec and RPD values.

•

LeS(D)
118 (D)

!lOP

1m

Ie
J

MOL
RPD
(S)

Laboratory Control 8aIIIple (Duplicate)
!latrix Spike (Duplicate)
Sample Duplicate
Rot detected at or above adjusted reporting limit
Rot Calculable
Estimated ooncentration above the adjusted method detection limit and below the adjusted reporting limit
Adjusted Method Detection Limit
Relative Percent Differenoe
SUrrogate

•
Dat., 05/01/06

Asheyi!le Certification IDs
NC Wastewater 40
NO Drinking Water 37712
SC Environmental 99030
FL NElAP E871l48

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, eXCllpl in full,

without lhe written consent 01 Pace Analytical Services, Inc.

i~\.

Charlotte certification IDs
NC Wastewater 12
NC' Drinking Water J7706
SC 99006
Fl NELAP E87627
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'aceAnalyticar
www.pscelabs.com

Pace ARlIylJCBI Services, Inc.
9800 Klncey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

CR08S UFERBNCE TABLE

P,c, AnalyUcel S,rvl., Inc.
2225 Riverside Drive
AshBville. NC28804·

Phone: 828.254.7176
Fax: 828.252.4618

Analytical
Method

Lab 8BD;lle Ho

Identifier
Client SllII\Ple
Identifier

QC Batch
Method

Lab Project Hullberl
Client· Project IDl

QC Batch
Identifier

92117972
Parker Bannafin· Wake PoreIt

Analytical
Batch
Identifier

•

926907916

926907932

926907916
926907932

Date I 05/01/06

W8W-12621

WSW-1121

WSW-12621
WSW-1121

.EPA 3510

EPA 3510

EPA 8260
EPA 8260

155614

155614

155612
155612

EPA 8270

EPA 8270

156015

156015

Pagel 14 of 14

• Asheville Certification IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NfLAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

w1lhoulthe written consent 01 Pace Analytical Services, Inc.
•• ,ur~.t

ff~1

Charlotte Certification IPs
NC Wastewater 12
NC· Drinking Water 37706
SC 99006
FL NELAP £87627
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~ CHAIN OF CUSTODY RECORD
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Dale: I RecelYedby: (PrlnlNIme)

Dale:
I.{r}..:) .-10
Tmfr-JI~bo

~/LlJ
"Tlrne:\1\S
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SIgn8lure:

e
TIme: SIgnI!dure:

·e
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•
May 16, 2006

Mr. K Ray Allen
1325'Jenkins Road
Wake Forest, NC

Dear Mr. Allen,

Parker Hannifin Corporation
6035 Parkland Boulevard
Cleveland, OH 44124-4141
Phone (216) 896-3000
FAX (216) 896-4032

•

•

As you are aware, Parker Hannifin (Parker) formerly operated a manufacturing facility on Capital Blvd.
and is contacting several nearby homeowners requesting to collecting water samples. Parker did
receive your signed authorization to take a sample from the property located at 1325 Jenkins Road.
However, Parker's environmental consultant, ENSR Consulting and Engineering (ENSR), has been
unable to make contact with you to schedule a time to take the sample. Please contact Lance Tully
at ENSR at 919·872·6600 to make an appointment for the sample to be obtained.

Within approximately one month after the sampling event, Parker will mail you the results of the
sampling. Copies of the results will also be submitted to the North Carolina Department of
Environment and Natural Resources.

Should you have any questions, Lance can assist you or you are welcome to contact me directly, 216­
896-2710. Thank you in advance for your assistance.

Regards,

.M~tuM.-.
Martha Connell
Manager, Environmental Services
Parker Hannifin Corporation

cc: L. Tully, ENSR
L. Stanley, DENR
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ENSR AECOM LOG OF BORING MW-38

(Page 1 of 1)

Drilling Method : Geoprobe - Auger Well Elevation :

Parker Hannifin - Wake Forest Boring Diameter : 5 in Ground Elevation

Wake Forest, North Carolina Sample Type(s) : Continuous Depth 01 Boring : 30.0

Project # 05303-026-100 Northing Coord. : Screened Interval : 20.0-30.0

Easting Coord. : Water Level : 13.0

Well: MW-38

Depth Surf.
g

Elev.:I
in Elev. (J) Q. DESCRIPTION Well Construction

Feet
U « ,-----,

Information(J) a: ~3.2
::J CJ

0

SM, silty sands
light brown SILTV SAND, soft, WELL CONSTRUCTION
moist, abundant roots and organic DateCompl. : 11/13/06

2 matter, trace mica Hole Diameter : 5 in.
Drill. Method : Geoprobe-Auger

red brown SILTV SAND,
Drilling :

4 SM, silty sand micaceous, soft, trace clay, moist
Contractor: Geologic Exploration

WELL CASING

6
Material : PVC

. light gray very fine SAND, trace silt, Diameter : 2 in.

. gneissic saprolite, trace gravel,
Joints : threaded

8 ". soft, near vertical soil structuring, WELL SCREEN

::: moist Material : PVC/pre-pack
Diameter : 2 in.

10
.,

16' probe refusal Joints : threaded.,.

SW, well graded sands ;: Opening : .010 slot
Flat End Cap

12 :: Sand Pack :#2
Annulus Seal : bentonite

; ...1 : pellets

14 ::
.. , Log Reviewed By. L. Tully -

15
."

16
light gray micaceous SILTV SAND,
soft,moist 17 Water level was measured

18
.. after well development was

.,. " completed.

20 ~. 20
Well Completion Inlomation:
Cement grout: 0 -15.0 ft
Bentonite seal: 15.0 -17.0

22 ,. Fine sand: 17.0 - 30.25 ft

SM, silty sands

24 ..
,.

26

..

28
... ,.

~'

30 2: i::: ~8.25

32

34

36

38

40
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ENSR AECOM LOG OF BORING MW-39

(Page 1 of 1)

Drilling Method : Geoprobe - Auger Well Elevation :

Parker Hannifin - Wake Forest Boring Diameter : 5 in Ground Elevation :

Wake Forest, North Carolina Sample Type(s) : Continuous Depth of Boring :24.0
Project # 05303-026-100 Northing Coord. Screened Interval : 14.0-24.0

Easting Coord. Water Level : 13.14

Well: MW·39
Depth Surf.

(.)
Elev.:I

in Elev. rJ) a.. DESCRIPTION Well Construction
Feet

(.) « ,------,
InformationrJ) a: ~3.2

::J <!l

0
light brown to red brown SILTY WELL CONSTRUCTION

SM, silty sands
SAND, trace roots, soft, dry Date Compl. : 11/13/06

2 Hole Diameter : 5 in.
Drill. Method : Geoprobe-Auger
Drilling :

4 Contractor: Geologic Exploration

F48, sandy silt red brown to light gray mottled WELL CASING

6
SANDY SILT, trace clay, slightly Material : PVC
plastic, soft, dry Diameter : 2 in.
red brown to light gray SANDY Joints : threaded

8 F48, sandy silt SILT, trace clay, slightly plastic, WELL SCREEN
soft, dry Material : PVC/pre-pack.. Diameter : 2 in.

10 10 Joints : threaded
red brown micaceous SILTV SAND, Opening : .010 slot

SM, silty sands soft, wet, faint sub-horizontal Flat End Cap

12 saprolitic structuring Sand Pack : #2
12 Annulus Seal : bentonite

red brown micaceous SILTY SAND,
: pellets

14 strong structuring, abundant mica ;...;; 14

and becoming stiff at depth Log Reviewed By. L. Tully -

16
SM, silty sands

18' geoprobe refusal
Water level was measured

18 "
after well development was

light gray micaceous SILTY SAND, ," completed.

soft, wet
Well Completion Infomation:20

SM, silty sands 24' auger refusal Cement grout: 0 - 10.0 ft
", Bentonite seal: 10.0 - 12.0

22 ",
Fine sand: 12.0·24.25 ft

"

24 l:.:,.' f::: ~t.25

26

28

30

32

34

36

38

40



•
ENSR IAECOM LOG OF BORING MW-39D

(Page 1 of 2)

Parker Hannifin - Wake Forest
Wake Forest, North Carolina

Project # 05303-026-100

Drilling Method
Boring Diameter
Sample Type(s)
Northing Coord.
Easting Coord.

: Auger-mud rotary core
: 5 in
: Core

Well Elevation
Ground Elevation
Depth ot Boring
Screened Interval
Water Level

: 352.05
: 349.26
: 70.0
: 65.0 -70.0
: 11.39

Well: MW-39D
c.> Elev.: 349.26'Depth I

in en a. DESCRIPTION Well Construction
c.> c(

Feet en a: Information
::::l (!)

0 0
light brown to red brown SILTY SAND, trace roots, low WELL CONSTRUCTION

SM density, dry DateCompl. : 1/1212007
Hole Diameter : 5 in.
Drill. Method:

SM
red brown to light gray mottled SANDY SILT, trace clay, Auger-mud rotal)( core

5 slightly plastic, low density, dry Drilling Contractor:
Geologic Exploration

red brown to light gray SANDY SILT, trace clay, slightly WELL CASING

SM
plastic, low density, dry Material : PVC

Diameter : 2 in.
Joints : threaded

10
red brown micaceous SILTV SAND, low density, wet, faint WELL SCREEN

SM sub-horizontal saprolitic structuring Material : PVC
Diameter : 2 in.

red brown micaceous SILTY SAND, strong structuring,
Joints : threaded• Opening : .010 slot

15
abundant mica and becoming dense at depth Flat End Cap

SM Sand Pack :#2
18' geoprobe refusal Annulus Seal : bentonite

: pellets

~ light gray micaceous SILTY SAND, low density, wet Log Reviewed By. M. Allen0

'"C') 20:;:
~

SM
Water level was measured

.9 after well development was
Olc: completed.'g
~ 25 24' auger refusal
N Well Completion Intomation:
9 Cement grout: 0 - 58.0 ftC')
0
f;l Bentonite seal: 63.0 - 58.0
9 Gray, with white and black spotting, felsic, medium grained, Fine sand: 63.0 - 70.0 Itu:
a: biotite gneiss with quartz rich zones. Foliation is nears
'iii 30 vertical, some assessory minerals. No fractures.

~ Fractures start at 54'2" and continues to a depth of 56',
u.
a:
'"OIl
~
0u.
~ 35..
~:e Gneiss
c:..
:I:

! 40a..c::
F=
u
waa:a..
Ci5

45<Xl

.~
0
0
')l
C')

<b 50 500
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ENSR IAECOM LOG OF BORING MW-39D

(Page 2 of 2)

Parker Hannifin - Wake Forest
Wake Forest, North Carolina

Project # 05303-026-100

Drilling Method
Boring Diameter
Sample Type(s)

Northing Coord.
Easting Coord.

: Auger-mud rotary core
: 5 in
: Core

Well Elevation
Ground Elevation
Depth at Boring
Screened Interval
Water Level

: 352.05
: 349.26
: 70.0
: 65.0 - 70.0
: 11.39

o

Well Construction
Information

:#2
: bentonite
: pellets

Log Reviewed By. M. Allen

WELL CONSTRUCTION
Date CampI. : 1/1212007
Hole Diameter : 5 in.
Drill. Method: :
Auger-mud rotal)l core
Drilling ContractCD':
Geologic Exploration
WELL CASING

Well Completion Intomation:
Cement grout: 0 - 58.0 ft
Bentonite seal: 63.0 - 58.0
Fine sand: 63.0 - 70.0 It

Water level was measured
after well development was
completed.

Material : PVC
Diameter : 2 in.
Joints : threaded
WELL SCREEN
Material : PVC
Diameter : 2 in.
Joints : threaded
Opening : .010 slot
Flat End Cap
Sand Pack
Annulus Seal

70

65

63

58

Well: MW-39D
Elev.: 349.26'

DESCRIPTION

Gray. felsic, medium grained, biotite gneiss. Very
weathered. Dark banding. Fracture plane is 30 degrees
from vertical. Possible near horizontal joint plane, 3 -30
degree fractures per foot, 4 - 90 degree fractures per foot.

Boring terminated

Highly weathered micaceous layer, very friable. No
discernable foliation. Very fractured.

Gray, felsic, medium grained, biotite, gneiss, with near
vertical fractures. Fractures have biotite on surface. Some
quartz veining. At 65 feet vertical foliation plane with quartz
rich zones.

Gray, felsic, medium grained biotite gneiss. Weathered zone
with broken rock fragments. Dark mafic band near vertical.
Quartz rich zone present along fracture. Near vertical
foliation with parallel fractures 3 - 30 degrees from vertical
fractures per foot.

()
Depth I

in C/) a..
() «

Feet C/) a:
:::l "50

Gneiss

55

Gneiss

60 Gneiss

• Gneiss

65

Gneiss
.8
c::i
0>

i 70

S
<»c:
.~

~ 75
'"9
M
0

ftl
~
lL
a:
$

80"iii

~
lL
a:
'"~
~

" 85iii
~c:«=
"2
c:..
J:

I 90"-
Ii:
r:::
()
waa:
"-en

95lXl

.~
0
0
'l'
M

:b 1000
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ENSR AECOM LOG OF BORING MW-40

(Page 1 of 1)

Drilling Method : Geoprobe - Auger Well Elevation :

Parker Hannifin - Wake Forest Boring Diameter : 5 in Ground Elevation :
Wake Forest, North Carolina Sample Type(s) : Continuous Depth of Boring :36.0

Project # 05303-026-1 00 Northing Coord. Screened Interval : 20.0-30.0
Easting Coord. : Water Level : 14.0

Well: MW-40
Depth Surf.

g
Elev.:I

in Elev. CJ) Q. DESCRIPTION Well Construction
Feet U « ,-----,

InformationCJ) II: r--3.2::> (!)

0 SM ~lItv ~~nt1~
",

",: ': dark brown SILTY SAND, abundant WELL CONSTRUCTION
\roots and organic matter Date Compl. : 11/13/06

2 F47, clayey silt red brown CLAY SILT, trace qtz. Hole Diameter : 5 in.
sand, slightly stiff, minor mottling, Drill. Method : Geoprobe-Auger
moist Drilling

4 Contractor: Geologic Exploration

F47, clayey silt
yellow brown to red brown WELL CASING
CLAYEY SILT, extensive mottling,

6 trace qtz. Sand Material : PVC
Diameter : 2 in.

F48, sandy silt red brown SANDY SILT, slightly Joints : threaded

8 stiff, trace qtz. with mica sand and WELL SCREEN
gravel, moist Material : PVC/pre-pack
yellow brown to orange brown Diameter : 2 in.

10 mottled SILTY SAND, micaceous, Joints : threaded
faint sub-vertical saprolitic 1...1 Opening : .010 slot

SM, silty sands Flat End Cap :

12 : ::'
structuring Sand Pack :#2

Annulus Seal : bentonite
: pellets

14
light brown to dark gray SILTY Log Reviewed By. L. Tully-
SAND, micaceous, soft, mottled,

16 trace qtz. gravel, wet, sub-vertical 16
saprolitic structuring Water level was measured

18 18
after well development was

", " completed.
SM, silty sands

20 P: 20
Well Completion Infomation:
Cement grout: 0 - 16.0 ft

" Bentonite seal: 16.0 -18.0
22 Fine sand: 18.0 - 30.25 ft

.. ' "

24
.... '
.. ..

26 .... '

.. ..

28 .. '

..
"

30 ..:...:.' :::: ~8.25

32

34

36

38

40



•
ENSR IAECOM LOG OF BORING MW-40D

(Page 1 of 2)

Parker Hannifin - Wake Forest
Wake Forest, North Carolina

Project # 05303-026-100

Drilling Method
Boring Diameter
Sample Type(s)
Northing Coord.
Easting Coord.

: Auger-mud rotary core
: 5 in
: Core

Well Elevation
Ground Elevation
Depth of Boring
Screened Interval
Water Level

: 350.54
: 347.19
:60.0
: 59.0 - 54.0
: 12.77

Well: MW-40D
()

Elev.: 350.54Depth J:
in (J) a.. DESCRIPTION Well Construction

() «
Feet (J) a: Information

::J (!J

0 0
light brown to red brown SILTY SAND, abundant roots and WELL CONSTRUCTION

SM organic matter Date CompI. : 1/16/2007
Hole Diameter : 5 in.

Red brown, CLAYEY SILT, trace quartz and sand, medium
Drill. Method
Auger-mud rotary core

density, minor mottling, moist Drilling :
CL Contractor: Geologic Exploration

WELL CASING

5 Material : PVC
Yellow brown to red CLAYEY SILT, extensive mottling, Diameter : 2 in.

CL trace quartz and sand Joints : threaded

WELL SCREEN

red brown micaceous SANDY SILT, medium dense, trace Material : PVC
quartz with mica, sand and gravel, moist Diameter : 2 in.

Joints : threaded

• Opening : .010 slot
Flat End Cap :

10 Sand Pack :#2
Annulus Seal : bentonite

ML
: pellets

~ Log Reviewed By. E. Stewartc
0

~
~ Water level was measured.s alter well development was

'" 15 completed.<:
"<: Yellow brown to orange, mottled SILTY SAND, micaceous,
~ faint sub-vertical saprolitic structuring Well Completion Infomation:'"~ Cement grout: 0 - 48.0 It
0

fil Bentonite seal: 48.0 - 52.0
~ Fine sand: 52.0 - 60.0 It
LL
a:
S
'iii

~ 20 ML
LL
a:
'"'"l!!
0
LL

"~
~
~
"c
<:..
J:
li; 25
~ light brown to dark gray SILTV SAND, micaceous, low
n. density, mottled, trace quartz gravel, wetll:
F==
()
wa
a:
n.
Ci5 SMtil

.~ 30
0
0
'l'
M

cD
320
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ENSR IAECOM LOG OF BORING MW-40D

(Page 2 of 2)

Parker Hannifin - Wake Forest
Wake Forest, North Carolina

Project # 05303-026-100

Drilling Method
Boring Diameter
Sample Type(s)
Northing Coord.
Easting Coord.

: Auger-mud rotary core
: 5 in
: Core

Well Elevation
Ground Elevation
Depth of Boring
Screened Interval
Water Level

: 350.54
:347.19
: 60.0
: 59.0·54.0
: 12.77

Well: MW-40D
()

Elev.: 350.54Depth I
in C/) a.. DESCRIPTION Well Construction

() oct
Feet C/) II: Information

:::l C)

32 0
WELL CONSTRUCTION

SM Date CompI. : 1/16/2007
Hole Diameter : 5 in.

34' Auger Refusal Drill. Method
Auger-mud rotary core

Course micaceous sand, salt-sized sand with visible quartz,
Drilling :
Contractor: Geologic Exploration

mica and mafic materials WELL CASING
37 Gneiss- Material : PVC

Diameter : 2 in.
Joints : threaded
WELL SCREEN
Material : PVC
Diameter : 2 in.

Dark grey to black, biotite, hornblende, gneiss. Foliation near Joints : threaded

• vertical. Opening : .010 slot
Flat End Cap

42 Sand Pack :#2
Gneiss Annulus Seal : bentonite

: pellets

.8
ci Log Reviewed By. E. Stewart
0

~ Gneissic texture, abundant biotite on fracture plane with iron
~
SO

staining on fracture plane. More competent with depth. Water level was measured

co 47
after well development was

c: completed.

~ Gneiss

'"
48 Well Completion Infomation:

9 Cement grout: 0 - 48.0 ftM
0

ftl Bentonite seal: 48.0 - 52.0
9 Fine sand: 52.0 . 60.0 ftu::
a: Quartz becoming more abundant about 15% visible in
J!l foliations. 52-54 - many near vertical fractures; iron staining.cp

2 52
on fracture planes. Water between fracture core pieces

52
lL Gneiss

when core removed.

~
l!!

"0
lL 54..
~

~
Same as above with top 3 feet very fractured (near~

'c vertical). Quartz more prodominant at 70%a
I

~
57

Q.
Gneiss

6:
F=
0 59wa
a: 60Q.

Boring terminated at 60'<i5
lXl

.~ 62
0
0
')I
M

:b
0
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•

ENSR AECOM LOG OF BORING MW-41

(Page 1 of 1)

Drilling Method : Geoprobe - Auger Well Elevation :

Parker Hannifin - Wake Forest Boring Diameter : 5 in Ground Elevation
Wake Forest, North Carolina Sample Type(s) : Continuous Depth ot Boring : 36

Project # 05303-026-100 Northing Coord. : Screened Interval : 20-30
Easting Coord. Water Level : 10.00 ft below TOC

Well: MW-41

Depth Surf.
()

Elev.:r
in Elev. en a. DESCRIPTION Well Construction

() or:( r-----l InformationFeet en a: ..--3.2
::J "0 ... : dark brown SILTY SAND, soft, WELL CONSTRUCTION

moist, abundant roots and organic
I Date Compl. : 11/13/06

2 F47, clayey silt I\matter Hole Diameter : 5 in.
Drill. Method : Geoprobe-Auger

red brown CLAYEY SILT, trace qtz. Drilling :
4 sand,slightly stiff, minormottling,

Contractor: Geologic Exploration

F47, clayey silt I\moist WELL CASING

6 yellow brown to orange brown Material : PVC
'" Diameter : 2 in.

F48, sandy silt CLAY SILT, extensive mottling, Joints : threaded

8
I\trace qtz. sand WELL SCREEN
red brown SANDY SILT, slightly Material : PVC/pre-pack
stiff, trace qtz. and mica sand and Diameter : 2 in.

10 l\gravel, moist Joints : threaded
Opening : .010 slot

SM, silty sand
yellow brown to orange brown

11 Flat End Cap :

12
Sand Pack :#2

mottled SILTY SAND, micaceous, Annulus Seal : bentonite
,'c. faint sub-vertical saprolitic 13 : pellets

14
structuring ."

.' Log Reviewed By. L. Tully -
light brown to dark gray SILTY 1...1'

I:'-"- 15

16 SAND, micaceous, soft, mottled, ..

trace gtz. gravel wet, sub-vertical
..
., Water level was measured

18
saprolitic structuring .. after well development was

." completed.
SM, silty sands

20 Well Completion Intomation:
Cement grout: 0 - 11.0 ft

. " .. Bentonite seal: 11.0 - 13.0

22 Fine sand: 13.0 - 25.25 ft

24

2 b ~§.25
26

28

30

32

34

36

38

40
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• ENSR ~. C'
!Well/Piezo 10: -4!/1(..;

GroundWater Sample Collection Record /

tl" ... J.
T
; 'O~\ Collector(s) ~L::... ..:.:Tu~II:L-Y -1

Client:
Project No:
Site Location:
Weather Conds:

Parker Hannifin - Wake Forest
05303-026-100
Wake Forest, North Carolina

Date: )J.lf·q;.
Time: Start Ibk am/pm

Finish lId am/pm

WATER LEVEL DATA: (measured from To~of Casing)

a. Total Well Length 1ivJ},v) c. Casing Material PVC
II

b. Water Table Depth ( t. i: J d. Casing Diameter _(i)__

Well Ga Piezometer 0
e. Length ofWater Column /7.0 d (a-b)

f. Calculated Well Volume {see back) ot? Z
V = 0.041 d"2*h V in gallons
d = well dia (in.)

WELL PURGING DATA h = height of water column
a. Purge Method __....,PE..RL-'r...Su-r.'-":4""Lu.r....:l't~(:......JrL.:"""'~~p~_----_---'----_

b. Acceptance Criteria defined (from workplan)
- Minimum RequiredPurge Volume (@ ~ well volumes) _"""'_...::rPiL- _
- Maximum Allowable Turbidity NTUs
- Stabilization of parameters 10 %

c. Field Testing Equipment Used: Model Serial Number

•
d. Field Testing Equipment Calibration Documentation Found in Field Notebook # _t__ Page#~

Volume Spec. Cond
~Time Removed (oal TO (C/f) DH emS/em) Turbiditv (NTUs) Color Odor ORP(mV

kJW Of 1,."'7 .,I,J.(J ". J HI A/II "I.. rJ"",,,,. ~ J..(

()fO 2 11.7 .J /) (J Iro /..t • oL7

oU ILl~ I. I~ D.I (I lJ I :J
IIIf 1f,,7 Li h Jel " ..... S" "'- .J Cj

e. Acceptance criteria passlfail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A - Explain below.

No
oo
o

N/Ao
c:Y
o

SAMPLE COLLECTION: Method: PtR~'i-r"LTT' PI.f"",p

SamDlelD Container Tvoe No. of Containers Preservation Analvsis Time
AA Iv -J'l 40mlVOA 3 HClllce VOCs bv 82608 1l7ZF

• Comments

Signature _~t~"""=---t:::l::::.·+,1-!r-+-·---- Date _--.:}_I_~:...::1):.....-..:...0_(, _



-·r

• Et\lSR "\'

Ground Water Sample Collection Record

<I" lA '; ) 6'/") Collector~s) .::L;;....T.:.;u::::II~Y -;

Client:
Project No:
Site Location:
Weather Conds:

Parker Hannifin - Wake Forest
05303-026-100
Wake Forest, North Carolina

Date: 1J-/f.IH
Time: Start "q I i) am/pm

Finish /0 )r; Ii am/pm

WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length 'd 6, 2"J. c. Casing Malerial PVC
II

b. Waler Table Depth Ab d. Casing Diameter _d__

Well (i) Piezometer 0
e. Length of Water Column -') (J (a-b)

f. Calculated Well Volume ~see back) §"
V =0.041 d"2·h ' Vin gallons
d =well dia (in.)

WELL PURGING DATA ", h = height of water column
a. Purge Method__:k~~Rt7n$tnAtt1!:1;l<t::::lP~'4~4q.p~_fr.:(~l'f..1{rS~rr.l1'JUl.JrC=-D·'L'....flfj;;,rl.h!j."'- _

b. Acceptance Criteria defined (from workplan)
.. Minimum Required Purge Volume (@ ~ well volumes) ""'---'4"','-"'1 _
.. Maximum Allowable Turbidity NTUs
- Stabilization of parameters 10 %

c. Field Testing Equipment Used: Make
~OZ

Model Serial Number

•
d. Field Testing Equipment Calibration Documentation Found in Field Notebook #-l.-- Page#~

Volume Spec. Cond DO
Time Removed (gal TO IC/F) pH (mS/cm) Turbidity (NTUsI lolLV, Color Odor ORP(mV)
c~aJ t·} IL~ r.lf (/ }Ol vA tL( (11;/"- hll -So
iJ~,) ~ If .~ I )"'1 , .J CC i (;;3 I j ~(;.

;;;' \ 'f J' ( .H, Ii ~ • ] I (, " f I ... .1'7.'"
Ct)\ l. " I' ./ ,J '-' H) J_ li; J,.- j~ ~{c:1

e. Acceptance criteria pass/fail
Has reqUired volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A - Explain below.

y~

o
Q'"

No

8
o

N/Ao
Q-­
o

SAMPLE COLLECTION: Method: _.:..;r£=-fi:.>...;;;'I"""5:..;r~;.:../,...;7'...;'T:;.;:(_.:..P....;;..,....;:r _

SamDle 10 Container TVDe No. of Containers Preservation Analysis Time
&/th,. -l,fl 40mlVOA 3 HClllce VOCs bv 8260B Ie'.,. ...

• Comments

Signature~Z ,~ Date _--:/...:,'_,.:..:15:.,>.;;."...:' ----



•
ENSR i.\ ;.:" . .~.

.:: ' .. '

J

lwellJPiezo 10: M tv ..... ko I
Ground Water Sample Collection Record

£I,.,.e'f ,60'1 Collector(s) ..::L:;...T.:..;u:;.;;IIl--V ---_-------~

Client:

Project No:

Site Location:

Weather Conds:

Parker Hannffin - Wake Forest

05303-026-100

Wake Forest, North Carolina

Date· Jt-If -06
Time: Start II JJ am/pm

Finish IJIf am/pm

WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length /1-J I c. Casing Material PVC

b. Water Table Depth {'f.D d. Casing Diameter~

Well IiJ Piezometer 0
e. Lengtn of Water Column J7·"J I (a-b)

f. Calculated Well Volume (see back) ::1. 71
V =0.041 d"2*h V in gallons
d =well dia (in.)

WELL PURGING DATA h = height of water <:olumn
a. Purge Method _--4f....lifo.z;Rw1wS!.Lt.Jll4:t..i.J..TJ.1:.k.(.---!.P....:."':.:.:.}J..:r.P_-'- _

.b. Acceptance Criteria defined (from workplan)
- Minimum Required Purge Volume (@ ~ well volumes) _--=i:.:...=..2::..,J:!.- _
- Maximum Allowabie Turbidity NTUs
- Stabilization of parameters 10 %

c. Field Testing Equipment Used: Make

t'51
Model Serial Number

•
d. Field Testing Equipment Calibration Documentation Found in Field Notebook # __l _ Page #...1:tJ:L...

Volume Spec. Cond DO
Time Removed (gal\ TO (CIF) DH ImS/cm) Turbiditv (NTUs\ alL\ Color Odor ORP (mV)

"to l • < 'l• ~Jl -no u J,.,p. Ii " ItA l~

0 .i Il f i,O 0, j I g ''-f, ~ Ij W. , .n'" " ,~ "'"I~IO r I( {•. tI (, t ill J.., , L.. "Iv

e. Acceptance criteria passlfail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A - Explain below.

Ves
rn--­
o
fij"

No
oo
o

N/A

~
o

SAMPLE COLLECTION: Method: _-:.P..=.t::..f"1.::.._<:.1.:..:,A.::,/..;.7..:::'1:,.:C,---:..P....."'.:....I'4:..:.JJ _

Sample 10 Container Type No. of Containers Preservation Analvsis Time
Miv·J,.l 40 mlVOA 3 HClllce VOCs bv 8260B --'~Js

• Comments

Signature _....:d;,.t-L-,.",r=.......",7~L_'_..Li-=-W+_· _ Date __....:I...:..I~--=...:{~~-....:V_·b _



".Jj~

Ground Water Sample Collection Record•
ENSR M

.... :

t
well/Piezo 10:

. MIv·W

"bJf 6{\ Collector(s) .:::L;...T:...:;u:.;:.lIyL..... -I

Client:

Project No:

Site Location:

Weather Conds:

Parker Hannifin - Wake Forest

05303-026-100

Wake Forest, North Carolina

Date: '':If· q(,

Time: Start 01 () il am/pm

Finish am/pm

{aob)

Well Iil Piezometer 0
e. Length of Water Column Ii; G;}

f. Calculated Well Volume (see back) I. y
V =0.041 d~2·h V in gallons
d =well dis (in.)

WELL PURGING DATA h =height of water column

a. Purge Method _.....;~ll>iE~e.l::=i~6dr~A*':fl'i!!itl=!P!1IVl1!!P'rl':::._jOLAtl'[LlJt~~JlL-------

WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length =tS." l c. Casing Material PVC

b. Water Table Depth i2. II "t d. Casing Diameter~

b. Acceptance Criteria defined (from workplan)
• Minimum Required Purge Volume (@ ~ well volumes) __I\..-JLt-!!t'.-...I.f _
• Maximum Allowable TUrbidity }.//.. NTUs
• Stabilization of parameters 10 %

c. Field Testing Equipment Used: Make
Y!"I

Serial Number

•
d. Field Testing EquipmentFalibration Documentation Found in Field Notebook # ---.1- Page #-l.Y...i.

Volume Spec.Cond
~jTime Removed (oal) T· (CIF) oH CmS/cm) Turbidity (NTUs) Color Odor ORP(mV)

.cq" 15 n.~ .1. ..,., f'lJ r..1 1\ ",., (11_ :'-1. AJA 16,,), J,

ii (I .~ ~.O ~ ut. ,.. I ..., -;,:; ":) O~

(]II ! '1,0 .'1 ;~ij O. i:.l 7! 'h
C4vli ~.I> J _"f. .'t \ld3\i .. '71 1/ -~~ '5"~J

e. Acceptance criteria passlfail
HalO required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A • Explain below.

No

8
o

N/A
o
[g-..

o

SAMPLE COLLECTION: Method: _lMtll:"ltti1tf]')fl1:t:11~11.t'::::::le~..~/~p.1...~=-I111llUTJ"L1.£~A~-,-- _

SamolelD Container Tvoe- No. of Containers Preservation Analvsis Time
Ali IN ~ '-tv 40mlVOA 3 HClllce VOCs bv 82608 O'fv(

Signature _-=,:;... d,l:-JC--'="-'_...,te./::"""_"o/.IL. _
~7• Comments To Dtt, roB Pl.Rl . p",,,,,,

Date _-.!.J-"-'·.....:.'.L.l..!:·~:...-r; _



Time: Start Ilofi2
Finish /7t./S

Joe LaddCollector{s}:

Date: 1118/2007Client: Parker Hannifm
Project No: .:0.;;;53;;,;0;.;;3...:0:.;;2.;.6 _

Site Location: Wak;;.;:e;..;;F:..;;o..;;.;re;.;;st;.,... _

Weather Conds: J,;q.s t/b •

EN:R. IWell 10: MW·38

• Low Flow GroundWater Sample Collection Record

1. WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length $1-;'> c. Length of Water Column /2. kc( {a-b) .

b. Water Table Depth If 91 d. Calculated System Volume (see back)~

2. WELL PURGE DATA
a. Purge Method;..:--=M=on=s.;.oo=n~ _

b. Acceptance Criteria defined {see workplan}
- Temperature 3% -D.O.
• pH !..1 .0 unit - ORP
• Sp. Condo 3% - Drawdown

10%
:t10mV
< 0.3'

c. Field Testing Equipment used: Make
YSI

Model
556

Serial Number

Volume
Time Removed Temp. Q.!j Spec. Condo DO ORP Turbidity Flow Rate Drawdown Color/Odor
(24hr) (Liters) (DC) ij.LS/cm) (mg/L) (mV) (NTU) (mllmin) lfeelT I

~" JIJu- 1~:4<D c;;. }/", . J1'] /"} J)/Ii.f. IUD In NIJ 'l6-tJ / IA'.~/, 6

/~ '?"; 1'1._ ie i(f')t. C In jljl) f') 1~t7 ',dn ~ 1'Jbr'} ... .,"( .,

d. Acceptance cntena pass/fall
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A • Explain below.

Yes No

e1 0
o 0
a 0

120 SUdh.rAi'h,·

N/A

o
[J'
o
;:IMK~

(continued on back)

3. SAMPLE COLLECTION: Method: Monsoon

Sample 10
MW-38

Container Type
VOA

No. of Containers
3

Preservation
HCL

Analysis Req.
8260

Time

/?It!?

Comments ----------------------------------.,...

.signature_.....;,z;t....,,:~.~~.--,.~.;4-~'~~ Date 1/18/2007



EN:R. IWoUlD: MW-39D I
• Low Flow Ground Water Sample Collection Record

Date: 1/18/2007Client: Parker Hannifm
Project Np: ..:,0:.;53:.,:0;..3..:,02;:.:6::..- _

Site Location: ...;,W~ak::.::.:.e.:..;Fo::,:r..:.:es;.;.t _

Weather Conds: Collector(s):

Time: Start~ am/

Finish~am/1m

Joe Ladd

/d. Calculated System Volume (see back)b. Water Table Depth 11.2';
2. WELL PURGE DATA

a. Purge Method~:--=.M;.:.o::,:ns:;;.o:.;o:.::n~ _

1. WATER LEVEL DATA: (measured from Top of Casing)
. c. 0 Ia. Total Well Length £p 1. II c. Length of Water Column 5&. t.li (a-b)

9.>~G"

b. Acceptance Criteria defined (see workplan)
- Temperature 3% -D.O.
• pH ±,,1.0 unit ·ORP
• Sp. Condo 3% . Drawdown

10%
.:t10mV
< 0.3'

c. Field Testing Equipment used: Make
YSI

Model
556

Serial Number

Volume
Time Removed Temp. Q!:! Spec. Condo DO ORP Turbidity Flow Rate Drawdown Color/Odor

, (24hr) (Liters) (0C) ulS/cm) (mglL) (mV) (N1iU) (mllminl {teen- /

'fobCJ 1 /.,1,- I~.l. {fT, 10.f" )I#~ I. ItZ J~~llf.. rJfA.. }
.~dif)

/'1N1r 1.#fa..1

Jl61t:' .~ 1/4.f.id IF} et6 '?J..lt ~ A'i-I /";, '(J c: J q,M)
Of '

lib 'ZO 't,J. i1{J",1 /6..k"l.. 1 ?/.It. Iltli Jj,41.. I fmn c.<

(continued on back)N/A

~.
o

FtMch®

Yes No

6 0
~/8

AJo -;;.h,C/,4

d. Acceptance criteria pass/fall
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A - Explain below.

3. SAMPLE COLLECTION: Method: Monsoon

Sample ID
MW·38

Container Type No. of Containers
VOA 3

Preservation
HCL

Analysis Req.
8260

Time

Jftzic;

Comments --'------------------------------

• Signature_~9::--·~,./~L,.....--:~rSf.~·"""o::R__:. Date

.....................................................

1/18/2007



IN... IWell 10 MW-40D I
• Low Flow Ground Water Sample Collection Record

Client: Parker Hannifin Date: 1/18/2007 Time: Start 1'$/5 am/tUm
ProjeetNo; 05303026 Finish 142"> am/pm

Site Location: ...;W.;..;ak~e=-:Fo~r.:;;es;::.t---r--:---r-~-r--
Weather Conds: Collector(s): Joe Ladd

./

1{)%
,:t10mV
<0.3'

1. WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Lengtht2bDtt ( c. Length of Water Column £t?k'l (a-b)

b. Water Table Oepthl).!D ( d. Calculated System Volume {see back) 7.9']
2. WELL PURGE DATA

a. Purge Method:..,:--:.M~o~n:::.:so~o~n ~ _

b. Acceptance Criteria defined (see workplan)
• Temperature 3% -D.O.
- pH .±..1.0 unit - ORP
- Sp. Condo 3% • Drawdown

c. Field Testing Equipment used: Make
YSI

Model
556

Serial Number

Time
(24hr)

Volume
Removed Temp. Q!j

(Liters) (·C)

J f1JuJ IJ7)S5 .I... !(

i I J,'hff I,rli>~ loS

Spec. Condo
<",S/em)

00 ORP
(mglL) (mV)

Turbidity Flow Ratel Orawdown
(NTU) (mllmin) (Teet)

Color/Odor

1/1L....J JAM.. "
it' ( I

- (

d. Acceptance criteria pass/fall Yes No N/A
Has required volume been removed B/ 0 0
Has required turbidity been reached D.. 0 E:J
Have parameters stabilized gOO

If no or N/A - Explain below.. !
/16 17ubiddy F'+1(J-;r;n..

(continued on back)

3. SAMPLE COLLECTION: Method: Monsoon

Sample 10
MW-38

Container Type No. of Containers
VOA 3

Preservation
HCL

Analysis Req.
8260

Time

Comments------------------------------

.signature~~-~JZaDoSoof-e-· Date 1111li2007



ENSR AECOM IWeJIID: Ml.I-3~

• Low Flow Ground Water Sample Collection Record
Client: Parker Hannifin Date: P.,·...;J4 ~v?7 Time: . Start 16 j

Project No: 05303-035·201G Finish 12fXJ
Site Location: ...:.W:..:ak=;e;..:F~o::..::re=st,;:l.;N:.;.C=-- _
Weather Conds: ".....60 S/Jfl,., Collector(s): J 8eL~(;,·J i (C .fJ~1V"\

am/pm
am/pm

Casing Diameter/Material

~h/7vG' .

10%
:t10mV
<0.3'

b. Water Table Depth /5". 56. d. Calculated System Volume (see back)
:.:

2. WELL PURGE DATA
a. Purge Method:~G€:::::::'=;'::::;j0P,,"~a:~O:.....- .;...- _

b. Acceptance Criteria defined (see workplan)
- Temperature 3% -D.O.
• pH ±..1.0 unit ·ORP
• Sp. Condo 3% - Drawdown

1. WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length 3J.l'l c. Length of Water Column 17. ~3 (a-b)

c. Field Testing Equipment used: Make
t57

Model ~erial Number
<til/bE/{

Volume
Time Removed Temp. ttl Spec. Condo DO ORP Turbidity Flow Rate Drawdown Color/Odor

.~)
"'011~,.? (0C) (I!S/cm) (mall) (mV) (NTU) lmllmin) neelr
~ 0;(1.1 /Y,4 .c."7 134J; S./1L( I:J¥. y .lJ :<00 ./J ~ /,,,,.

"3~ 715:. .... 1 1/'f.J:'J "'Vi .3,,0 LJ. S.,. /9:a. ). /5 ~(X) .:J.L/J ..1.

IG 37 i,J.~...... 1 /4,).}... t.'3J- , ~'~7 "". StI / CfIf.<I 13 ~O(;, 2. sq ,.1:...-
f6¥3 ~.c) i4;i'-i (,;" ,nl '1.J.../ I?"J /1 II :2.0" ." oJ. rJ.___

iGl.ftJ .~; ,}.r; it.! :fl ,. :') ,3;a.,3. If.07 It}~,) 1/ :;1..Da "3.,14 d_
/(;«"5 .:2-75 :N,1? C.:;' if ., a.f~ q,IJ -19'- 3 eo g ,.20":1 ~·).3 CTi--

d. Acceptance cntena pass/fall
Has reqUired volume been removed
Has required turbidity been reached
Have. parameters stabilized

If no or N/A -Explain below.

Yes

I
No
o
o
o

N/A
o
o
o

(continued on back)

3. SAMPLE COLLECTION: Method: £,~~/F(

Time
(>...>

Preservation

I L

Container Type No. of Containers
4f(J ~L

Sample 10
MAI'3~

Comments _



ENSR IAECQM IWell 10: M\;J-3".

• Low Flow Ground Water Sample Collection Record
Time: Start J '30 am/pm

Finish fa '0 am/pm
Client Parker Hannifin
:Project No: 05303-035-2010
Site Location: ..:.W~ak,=e::.,,:F~o:::.:res:=;z.t,~N~C _
Weather Conds: - 6u clti/' Collector(s): _D J~·t;!l({&1. 'f. Ai) bvtl\,

1. WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Lengthd-.6 -(;:3 c. Length of Water Column 13 'qI -(a-b)

b. Water Table Depth iJ.).1. d. Calculated System Volume (see back) d ..:<3 jcJ

Casing ~iameterlMaterial

~ ii/Pile,

10%
:t10mV
< 0.3'

2. WELL PURGE DATA
a. Purge Method: C<a,(1.tf!1\p lL;A;:.;I'.;':;I!:.4.5h.Ultr-~/':";IC.,j~ ..;... _

b. Acceptance Criteria defined (see workplan)
- Temperature. 3% -D.O.
- pH ~ :!:...1.0 unit - ORP
- Sp. Condo 3% - Drawdown

...fot..

c. Field Testing Equipment used: Make
rs:z

Model Serial Number

otf/c/6t:1'i

Volume
Time Removed Temp. Iili. SOAl . Conei, DO ORP Turbidity Flow Rate Drawdown Color/Odor

4hr) ~. "",i(·C) {. )I'\YCI'\ (mall) (mV) (NTU) lmllmlOl fleell-

.y .(,II/t 1 N.iCi c..€'i' , I~ )5 c' '~ Jill. ~ 0 rJn() 1"I.7v 17lii:VL-..,.

~b6 IY", 'i-",.) fJJ . ;"fJ /; .." ,/,S3 if. ~"'i /.~1. 0 il'd ;;;'00 14.d. /J ,.,.J," .-

1000 I CGi>.. it-I.0 iP,.71 ~ i<J ~.)S jW~ ~ , ct ;1,00 /t./ • ·v. Ir-Jrw~

iOlt:} ":)~ ..... l Iu. L.Ci 6.66 _ 'uti ~. ')) j<;J,,,) :1.. ) }4;) ill i) r/~..---

)~).O 2':'..1<, 1iI<! :fit. C1 1:, t; '3 ,I'I?J -~ "70 -J9tt, I ;4 kJ'..) I~_ t I iO'"".
"

d. Acceptance cnterla pass/fail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A - Explain below.

N/A

o
o
o

(continued on blIck)

3. SAMPLE COLLECTION:

Time

IOdS
Analysis Req.

~J.Go
No. of Containers
~~3

Method: ~(4t$kJ,€- ({:;;;4jUMP)

Preservation
II, /

Container Type

~o hi;! vQt)
Sample 10
Mty,,3i

Comments _

Date ~ ·)../-al



IWell 10: ,41141 .. 3qbENSRIAECOM

• Low Flow Ground Water Sample Collection Record
am/pm
am/pm

Casing rt.e.1:./Material
:;..'" rv

10%
:t10mV
<0.3'

_.:..=.::::::...:.:==:::::..._,_._------ Date: 'J. /;.1/02 Time: Start 105'8
j .. Finish p.. }.O

1. WATER LEVEL DATA: (measured from Top of Casing)

a. TotalWell Length 6Y· 6.l c. Length otWater Column 58.q3 (a-b)

b. Water Table Depth JI· 3f d. Calculated System Volume (see back) cr. 35
2. WELL PURGE DAT~ " '.
. a. Purge Method: rCt{~f-~fj" ((;Mp.",'r!lf:>

b. Acceptance Criteria defined (see workplan)
- Temperature 3% -D.O.
- pH ±.1.0 unit - ORP
- Sp. Condo 3% - Drawdown

c. Field Testing Equipment~: Make
rS:;

Model Serial Number
0112/«/1-/

Color/Odor

3. SAMPLE COLLECTION:

l3?fr i:J' MU .. cI~ ~ II.' J.:3 - II:;) t(
~

Time
1~)5

Analysis Req,
BJ.ta .

Preservation
IkL

Container Type No. 9f~Containers
'fo 1'1'1 I JlfJA- f"X .5

SamplelD
/iA IV-'3CIb

'nature__:::;:a---::II:f/O~;.c;'..:.•...,.~_..=;;O"~-31..__~':",...._~r:---------------Date 1/~1/~7
/



ENSglAECOM

• Low Flow Ground Water Sample Collection Record

Collector(s): DJ3c6,l\ec. J

Client: ParkerHannifin Date: a<~o -07 Time: Start ;S:05
Project No: 05303-035-201G Finish t6:oS
iSite Location: ...:.W,;,..;;ak;;;e;;.,;F:;..,;o;.;;.re;;.;;st,~N;.;,C _

Weather Conds: ...... (;) s: 1//1

am/pm

am/pm

10%
:t 10mV
< 0.3'

b. Water Table Depth J3. '$ I d. Calculated System Volume (see back) 3, 11./ rp. l
2. WEll PURGE DATA

a. Purge Method~:...IGeooiii·w:.a"+"p:u.,/.t.:l""\~,,..D,-- _

b. Acceptance Criteria defined (see workplan)
- Temperature 3% -D.O.
-pH :!:....1.0unit -ORP
- Sp. Condo 3% - Drawdown

1. WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length 3ia I 9 G' c. Length of Water Column rt 65 (a-b) . Ca~J1g/~iameter/Material
:J. , /}le

c. Field Testing Equipment used: Make
Ys:t

Model
~:b-S "' ;;<CQ6-

serial Number
04'KIGf/i./

Volume

_

Time Removed Temp. mi Spec. Condo DO ORP TUrbidity Flow Rate Drawdown Color/Odor

I. .2~4.h-::c.~--+....L..(ute"",,'_rs_)~(•.::.C)..=..fJ~~f-i-'~(JiC::J.IS1=-cm__) --+~(mg~IIl::-)-+~(m~V)r..r..-+=~(NT~U;".I)--f-l{ro:::l
1m

.:;:::lI..;.,m_ln.,..1)-1-""2\0.(['TL.,-eet:_IJ-I--~>;':::';;';:""----I
_.> ,.e:; h 8 ':J I~. St: "/~ 7. 3) n I S"'~. ~ ,:')00 ',1 J C~~--

10 i Js./. *::; G.:W ;lod .t."')"'R J"l (J. '1. hi. ./:lEI , ';).i..J C:/P'......t

d. Acceptance cntena passlfall
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A - Explain below.

Yes No
al. 0

~B

N/A

o
o
o

(continued on bac:k)

3. SAMPLE COLLECTION:

No. of Containers
·s

Preservation
H.L"

'nature__...,:a-2!··~!6I-:"'''or:,'~"'.~~II:l:!·;:;;i::iejE;··~;...'~-=·~...=·..·..::=;7...~ Date



IWell 10: .MW~'1t;tJ~NSR IAECOM

• Low Flow Ground Water Sample Collection Record

Collector(s): 11, IUJt,~. !'), !5,L,·1tv.J
} .

Client: Parker Hannifm Date: ;;2/;.0/0 7 Time: Start J' 5'5 am/pm
Project No: 05303-035·2010 - .- FiniSh.'c..;,::::-l-_am/pm
Site Location: ...;.W~ak::.e::..:F~o;:.re;;.:;st,~N~C _
Weather Conds:

1. WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length 61, S). c. Length of Water Column 57 0:; (a-b) Casing 0' meter/Material

. ~IJ fvv
~

10%
:t 10mV
<0.3'

d.Calculated System Volume (see back)b. Water Table Depth 'i?, 7") .

2. WELL PURGE DATA
a. Purge Method::......:fl1-=o...,,!1::=l.;f:ol;OOlC:.::-{!;'" _

b. Acceptance Criteria defined (see workplan)
- Temperature 3% ·0.0.
- pH ±..1.0 unit - ORP
- Sp. Condo 3% - Drawdown

c. Field Testing Equipment used: Makersr Model
cV5 Ja,).{

Serial Number
dill (;lift{

ORP Turbidity :...:FI~ow;m:;;R~a~te~L...::D:::..:.ra;;;W!r!dmo~wn~I~C~ol~o~~/O~d~o~r....J
(mV) (NTU) Imllmin) neell

DO
ImgIL)

.y. tJ 1

Volume
Time Removed Temp. .12!:!. .p;l$*?ec. Condo
24hr) (Liters) (OC) IJ\SfJ,IS/an)

'S!~d. Acceptance criteria passlfail
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A - Explain below.

Yes No
o
o
o

N/A
o
o
o

loontlnue6 on back)

3. SAMPLE COLLECTION:

en:

Comments------------------------------

Date



ENSR IAECQM IWoUlD: Mw-tf/l
• Low Flow Ground Water Sample Collection Record

Collector(s): I).

Client ParkerHannifin Date: ~ '). Time: Start IJ37
Project No: 05303-o35-201G Finish13k
Site Location: ~W.:.:ak=e:..:F:..::o::.;re::=;st,~N:.:.C=--~_--:-_----­

Weather Conds: ....,GtJ 1 v:J if\. 4t"'~ $"4

am/pm
am/pm

10%
:!:.10mV
< 0.3'

1. WATER LEVEL DATA: (measured from Top of Casing)

a. Total Well Length ;Z~. 6S c. Length of WaterColumn i I (a-b) Casipa Diameter/Material
- - ;;. ;rI. /Ie"

b. Water Table Depth 17.68 d. Calculated System Volume (see back) J\" -6'fa i ,1
2. WELL PURGE DATA

a. Purge Method: lhro."ift;.l! ..~

b. Acceptance Criteria defined (see workplan)
- Temperature 3% -D.O.
- pH .:!:..1.0 unit - ORP
- Sp. Condo 3% - Drawdown

c. Field Testing Equipment used: Make
y:s:c

Model Serial Number
()t{ ie-I(£! '(

Time
4hi)

Volume
Removed Temp. R!:i Soee. Condo DO

l (·e) )/111' I ill (m"Qii.)
ORP
(mV)

Turbidity Flow Ratel Drawdown
(NTU) (mVmin) (Teet)

Color/Odor

J~O . ,..J",~

d. Acceptance cntena passlfall
Has required volume been removed
Has required turbidity been reached
Have parameters stabilized

If no or N/A - Explain below.

N/A

o
o
o

(continued on back)

3. SAMPLE COLLECTION:

Sample 10;-w Container Type No. of Containers

i!Yiiit?
Preservation

~I
Anal~ is Req..

.' ~7'....,

.~

TIme

1310

Comments -----.------------------..;.----_.:.......--
.r-----~-----~-~----------~

Signature ..~-~ Date 7t,hi/07



•

•

•
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aceAnalyticafW

www.fJ(I/1C8IebS.cotr1

NOvember 30, 2006

1Ir. Bob Wyrick
BHSR cr.!
7041 Old Wake Forest Road
Suite 103
Raleigh, He 27616

Pace Analytical S,rviCII, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, Ne 28078
Phone: 704.875.9092

Fax: 704.875.9091

RI: Lab Project Number:
Client Project ID:

92132394
PARKER-WAKE FOR 05303-026-106

•

•

Dear Mr. Wyrick:

Inclosed are the analytical results for sample(s) received by the laboratory on November 16, 2006. Results
reported herein conform to the most current NBLAC standards, where applicable. unless otherwise narrated in the
body of the report.

Inorganic Wet Chemistry and Metals Analyses were performed at our Pace Asheville laboratory and Organic testing
wes performed at our Pace Charlotte laboratory unless otherwise footnoted •

If you have any questions concerning this report please feel free to contact me.

Sincerely,

cl~~
Richard Swartz for
richard.ewartzlpacelabs.com
(704) 875-9092 ext. 237
Project.Manager

Inclosures

Asheville Certjljcation IDs
NC Wastewater 40
NC Drinking Water 37712
SC fnvironmental 99030
fL NElAP £87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced. exceptio lull,

wijhout the written consent of Pace Analytical Services, Inc.

l~~

Charlotte Certifjcation IDs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
fL NElAP f8"ffl27



aceAnalyticalfM

WMv.peceI8bs.com

Pace Analytical Servicl$, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

SAMPLE SUMMARY

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE POR 05303-026·106

•

•

Project Sample
Sample Number Number Client Sample ID Matrix Date Collected Date ReceiYed
92132394-001 927693051 MW-38 Water 11/15/06 11:15 11/16/06 15:25
92132394-002 927693069 MW-39 Water 11/15/06 10:40 11/1'6/06 15:25
92132394-003 927693077 MW-40 Water 11/15/06 12:15 11/16/06 15:25
92132394-004 927693085 MW-41 Water 11/15/06 09:45 11/16/06 15:25
92132394·005 927693093 SB-15B 0-2 Soil 11/15/06 12:45 11/16/06 15:25
92132394-006 927693101 SB-15B 2-4 Soil 11/15/06 12:50 11/16/06 15:25
92132394-007 927693119 SB-48B 0-2 Soil 11/15/06 13:10 11/16/06 15:25
92132394-008 927693127 SB-48B 2-4 Soil 11/15/0'6 13:15 11/16/06 15:25

Asheville Certification IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NElAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced. except in full,

wnhoullhe written consent of Pace Analytical Services, Inc.

ff~~

Charlottei:ertifil:alion IPs
NC Wastewater 12
NC Drinking Waler 37706
SC 99006
Fl NElAP E87627



FPace Analytical Services, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE POR 05303-026-106

SAMPLE ANALYTE COUNT

aceAnalyticallW

WMv.~.oom

• Ashevjl!e Certification IDs
Nt Wastewater 40
Nt Drinking Water 37712
SC Environmental 99030
FL NElAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical SelVlces, Inc,

ff1~1

Charlotte Certification IPs
NC Wastewater 12
Nt Drinking Water 37706
SC 99006
FL NELAP £81627



Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

Solid results are reported on a dry weight basis

Lab Sample No: 927693051 Project Sample Number: 92132394-001 Date Collected: 11/15/06 11:15
Client Sample ID: MW-38 Natrix: Water Date Received: 11/16/06 15:25

Parameters Results Units Report Limit~ Analyzed By CAS No. WL~
GC/MS Volatiles

GC/NS VOCs by 8260, low level Nethod: EPA 8260
Acetone NO ug/l 25. 1.8 11/23/06 01:03 NSF 67-64-1
Benzene NO ug/l 1.0 0.31 11/23/06 01:03 NSF 71-43-2
Bromobenzene NO ug/l 1.0 0.16 11/23/06 01:03 ~F 108-86-1
Bromochloromethane NO ug/l 1.0 0.37 11/23/06 01:03 NSF 74-97-5
Bromodichloromethane NO ug/l 1;0 0.21 11/23/06 01:03 NSF 75-27-4
Bromoform NO ug/l 1.0 0.17 11/23/06 01:03 NSF 75-25-2
Bromomethane NO ug/l 1.0 0.51 11/23/06 01:03 NSF 74-83-9
2-Butanone (HEX) NO ug/l 5.0 1.2 11/23/06 01:03 NSF 78-93-3
n-Buty1benzene NO ug/l 1.0 0.20 11/23/06 01:03 NSF 104-51-8
sec-Butylbenzene NO ug/l 1.0 0.20. 11/23/06 01:03 NSF 135-98-8
tert-Buty1benzene NO ug/l 1.0 0.17 11/23/06 01:03 NSF 98-06-6
Carbon tetrachloride ND ug/l 1.0 0.27 11/23/06 01:03 NSF 56-23-5
Chlorobenzene NO ug/l 1.0 0.15 11/23/06 01:03 NSF 108-90-7
Chloroethane NO ug/l 1.0 0.78 11/23/06 01:03 NSF 75-00-3• Chloroform NO ug/1 1.0 0.29 11/23/06 01:03 NSF 67-66-3
Chloromethane NO ug/l 1.0 0.78 11/23/06 01:03 NSF 74-87-3
2-Chlorotoluene NO ug/l 1.0 0.16 11/23/06 01:03 NSF 95-49-8
4-Chlorotoluene NO ug/l 1.0 0.20 11/23/06 01:03 NSF 106-43-4
1,2-Dibromo-3-chloropropane ND ug/l 1.0 0.39 11/23/06 01:03 NSF 96-12-8
Dibromoch1oromethane NO ug/l 1.0 0.17 11/23/06 01:03 NSF 124-48-1
1,2-Dibromoethane (EDB) NO ug/l 1.0 0.15 11/23/06 01:03 NSF 106-93-4
Dibromomethane NO ug/l 1.0 0.27 11/23/06 01:03 NSF 74-95-3
1,2-Dichlorobenzene NO ug/l 1.0 0.14 11/23/06 01:03 NSF 95-50-1
1,3-Dichlorobenzene NO ug/l 1.0 0.16 11/23/06 01:03 NSF 541-73-1
1,4-Dichlorobenzene NO ug/l 1.0 0.17 11/23/06 nll03 NSF 106-46-7
Dich1orodifluoromethane NO ug/l 1.0 0.59 11/23/06 01:03 NSF 75-71-8
1,1-Dichloroethane NO ug/l 1.0 0.42 11/23/06 01:03 NSF 75-34-3
1,2-Dich1oroethane NO ug/l 1.0 0.18 11/23/06 01:03 NSF 107-06-2
1,2-Dich1oroethene (Total) NO ug/l 1.0 11/23/06 01:03 NSF 540-59-0
1,1-Dichloroethene NO ug/l 1.0 0.39 11/23/06 01:03 NSF 75-35-4
cis-1,2-Dichloroethene NO ug/l 1.0 0.33 11/23/06 01:03 NSF 156-59-2
trans-1,2-Dichloroethene NO ug/l 1.0 0.44 11/23/06 01:03 NSF 156-60-5
1,2-Dichloropropane NO ug/l 1.0 0.20 11/23/06 01:03 NSF 78-87-5
1,3-Dichloropropane NO ug/l 1.0 0.11 11/23/06 01:03 NSF 142-28-9
2,2-Dichloropropane NO ug/l 1.0 0.44 11/23/06 01:03 NSF 594-20-7
1,1-Dichloropropene NO ug/l 1.0 0.26 11/23/06 01:03 NSF 563-58-6

Date: 11/30/06 Page: 1 of 28

•

'aceAnalyticar
www.paceleb$.oom

Asheyjl!e Gertifjcation IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NfLAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

wtthout the written consent of Pace Analytical Services, Inc.

g~~~

Pace Analytical Serv/ell, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Charlotte Certificatjon IPs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
Fl NfLAP E87il27

F



Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

Lab Sample No: 927693051 Project Sample Number: 92132394-001 Date Collected: 11/15/06 11:15
Client Sample ID: MW-38 Matrix: Water Date Received: 11/16/06 15:25

Parameters Results Units Report Limit~ Analyzed By CAS No, Ql.IAL~
Diisopropyl ether NO ug/l 1,0 0.25 11/23/06 01:03 MSF 108-20-3
Ethylbenzene NO ug/l 1,0 0,17 11/23/06 01:03 MSF 100-41-4
Sexachloro-1,3-butadiene NO ug/l 1.0 0,32 11/23/06 01:03 NSF 87 -1)8-3
Isopropy1benzene (Cumene) NO ug/l 1.0 0,16 11/23/06 01:03 MSF 98-82-8
p-Isopropy1toluene NO ug/1 1,0 0,20 11/23/06 01:03 MSF 99-87-6
Methylene chloride NO ug/l 2.0 0,46 11/23/06 01:03 MSF 75-09-2
Methy1-tert-buty1 ether NO ug/l 1.0 0.22 11/23/06 01:03 MSF 1634·04-4
Naphthalene NO ug/l 1,0 0,22 11/23/06 01:03 MSF 91-20-3
n-Propylbenzene NO ug/l 1.0 0.20 11/23/06 01:03 MSF 103-65-1
Styrene NO ug/l 1,0 0,15 11/23/06 01:03 MSF 100-42·5
1,1,1,2-Tetrachloroethane NO ug/l 1.0 0.25 11/23/06 01:03 MSF 630-20-6
1,1,2,2-Tetrachloroethane NO ug/l 1.0 0,24 11/23/06 01:03 MSF 79-34-5
Tetrachloroethene NO ug/1 1,0 0,16 11/23/06 01:03 MSF 127-18-4
Toluene NO ug/l 1.0 0.24 11/23/06 01:03 MSF 108-88-3
1, 2, 3-Trichlorobenzene NO ug/l 1,0 0,18 11/23/06 01:03 MSF 87-61-6
1,2,4-Trichlorobenzene NO ug/l 1,0 0.20 11/23/06 01:03 MSF 120-82-1
1, 1, 1-Trichloroethane NO ug/l 1.0 0,35 11/23/06 01:03 MSF 71-55-6• 1,1,2-Trichloroethene NO ug/l 1.0 0.16 11/23/06 01:03 MSF 79-00-5
Trichloroethene 20, ug/l 1,0 0.26 11/23/06 01:03 MSF 79-01·6
Trichlorofluoromethene NO ug/l 1.0 0,41 11/23/06 01:03 MSF 75-69-4
1,2,3-Trichloropropene NO ug/l 1,0 0,22 11/23/06 01:03 MSF 96-18-4
1,2,4-Trimethylbenzene NO ug/l 1,0 0;15 11/23/06 01:03 MSF 95-63-6
1,3,5-Trimethylbenzene NO ug/l 1.0 0,21 11/23/06 01:03 MSF 108-67-8
Vinyl chloride NO ug/l 1,0 0.58 11/23/06 01:03 MSF 75-01-4
Xylene (Total) NO ug/1 2.0 11/23/06 01:03 MSF 1330-20-7
m&p-Xylene NO ug/l 2,0 0,39 11/23/06 01:03 NSF
o-Xylene NO ug/l 1,0 0.17 11/23/06 01:03 MSF 95-47-6
Toluene-d8 (S) 99 % 11/23/06 01:03 MSF 2037-26-5
4-Bromofluorobenzene (S) 106 % 11/23/06 01:03 MSF 460-00-4
Dibromofluoromethene (S) 99 \ 11/23/06 01:03 MSF l8'68-53-7
1,2-Dichloroethane-d4 (S) 95 % 11/23/06 01:03 MSF 17060-07-0

•

aceAnalytica,rM
www.pecelebs.oom

Date: 11/30/06

Ashev!!!e Certification IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NELAP E87648

REPORT OF. LABORATORY ANALYSIS
This report shall not be reproduced. except in lull,

w"hout the written consent of Pace Analytical Services, Inc.

g~e~

Pace Analytit:al S,rvICII, Int:.
9800 Kincer Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Page: 2 of 28

Charlotte certification los
NC Wastewater 12
NC Drinking Water 37706
SC 99006
FL NELAP f87S27



FPace Analytical Service" Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091
aceAnalytical 1M

www.pacelabs.oom

Lab Project Number: 92132394
Client Project ID: PARKBR-WAXB FOR 05303-026-106

Lab Sample No: 927693069
Client Sample ID: MW-39

Project Sample Number: 92132394-002
Matrix: Water

Date Collected: 11/15/06 10:40
Date Received: 11/16/06 15:25

Results Report Limit ..JII2IL- _--IlAn.....a...lyl'Jz..e""dL---J>Buy__-'CA.....S'--""No.....'--_ lhlAL~Par!!l!l8ters
GC/NS Volatiles

GC/MS VOCs by 8260, low level
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)

n-Butylbenzene
sec-Butylbenzene
tert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroethane
Chloroform

•

Chloromethane
2-Chlorotoluene
4-Chlorotoluene
l,2-Dibromo-3-chloropropane
Dibromochloromethane
l,2-Dibromoethane (EDB)
Dibromomethane
l,2-Dichlorobenzene
1,3-Dichlorobenzene
l,4-Dichlorobenzene
Dich10rodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (Total)
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
1,2-Dichloropropane
l,3-Pichloropropane
2,2-Dichloropropane
1,1-Pich10ropropene
Piisopropyl ether

Method:
ND
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO
NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO
ND
NO

NO

NO

NO

NO

NO

NO

Units

EPA 8260
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1
ug/1
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/l
ug/l
ug/1
ug/l
ug/l
ug/1
ug/l
ug/1

25. 1. 8
1.0 0.31
1.0 0.16
1.0 0.37
1.0 0.21
100 0.17
1.0 0.51
5.0 1.2
1.0 0.20
1.0 0.20
1.0 0.17
1.0 0.27
1.0 0.15
1.0 0.78
1.0 0.29
1.0 0.78
1. 0 0.16
1.0 0.20
1.0 0.39
1.0 0.17
1.0 0.15
1.0 0.27
1.0 0.14
1. 0 0.16
1.0 0.17
1.0 0.59
1.0 0.42
1. 0 0.18
1.0
1.0 0.39
1.0 0.33
1.0 0.44
1.0 0.20
1.0 0.11
1.0 0.44
1.0 0.26
1.0 0.25

11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 NSF
11/23/06 ·01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 NSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 NSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF
11/23/06 01:26 MSF

67-64-1
71-43-2
108-86-1
74-97-5
75-27-4
75-25-2
74-83-9
78-93-3
104-51-8
135-98-8
98-06-6
56-23-5
108-90-7
75-00-3
67-66-3
74-87_3
95-49-8
106-43-4
96-12-8
124-48-1
106-93-4
74-95-3
95-50-1
541-73-1
106-46-7
75-71-8
75-34-3
107-06-2
540-59-0
75-35-4
156-59-2
156-60-5
78-87-5
142-28-9
594-20-7
563-58-6
108-20-3

Date: 11/30/06 Page: 3 of 28

• Asheville certification IPs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
Fl NElAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc,

Charlotte certifjcatjon IDs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
FL NELAP £87627



Pace Analytical Services, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28018
Phone: 104.815.9092

Fax: 104.815.9091
'aceAnalyticallW

~peoeIabs.OOm

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE POR 05303-026-106

Lab Sample No: 927693069 Project Sample Number: 92132394-002 Date Collected: 11/15/06 10:40
Client Sample ID: MW-39 Matrix: Water Date Received: 11/16/06 15 :25

Parlllleten Result. Un~ts Report Limit~ Analyzed By CAS No. Qu.L RI9L1&
Ethylbenzene NO ug/l 1.0 0.17 11/23/06 01:26 MSP 100-41-4
Hexachloro-l,3-butadiene NO ug/l 1.0 0.32 11/23/06 01:26 MSP 87-68-3
I.opropylbenzene (Cumene) NO ug/l 1.0 0.16 11/23/06 01:26 MSP 98-82-8
p-I.opropyltoluene NO ug/l 1.0 0.20 11/23/06 01:26 MSP 99-87-6
Methylene chloride NO ug/l 2.0 0.46 11/23/06 01:26 MSP 75-09-2
Methyl-tert-butyl ether NO ug/l 1.0 0.22 11/23/06 01:26 MSP 1634-04-4
Naphthalene NO ug/l 1.0 0.22 11/23/06 01:26 NSP 91-20-3
n-Propylbenzene NO ug/l 1.0 0.20 11/23/06 01:26 NSP 103-65-1
Styrene NO ug/l 1.0 0.15 11/23/06 01:26 NSP 100-42-5
1, 1, 1,2-Tetrachloroethane NO ug/l 1.0 0.25 11/23/06 01:26 NSP 630-20-6
1, 1, 2, 2-Tetrachloroethane NO ug/l 1.0 0.24 11/23/06 01:26 NSP 79-34-5
Tetrachloroethene NO ug/l 1.0 0.16 11/23/06 01:26 NSP 127-18-4
Toluene NO ug/l 1.0 0.24 11/23/06 01:26 NSP 108-88-3
1,2,3-Tr!chlorobenzene NO ug/l 1.0 0.18 11/23/0601:26NSP 87-61-6
1, 2, 4-Trichlorobenzene NO ug/l 1.0 0.20 11/23/06 01:26 MSP 120-82-1
1,1,1-Trichloroethane NO ug/l 1.0 0.35 11/23/06 01:26 NSP 71-55-6
1, 1, 2-Trichloroethane NO ug/l 1.0 0.16 11/23/06 01:26 NSP 79-00-5• Trichloroethene NO ug/l 1.0 0.26 11/23/06 01:26 NSP 79-01-6
Trichlorofluoromethane NO ug/l 1.0 0.41 11/23/06 01:26 NSP 75-69-4
1,2,3-Trichloropropane NO ug/l 1.0 0.22 11/23/06 01:26 NSP 96-18-4
1, 2, 4-Trimethylbenzene NO ug/l 1.0 0.15 11/23/06 01:26 MSP 95-63-6
1,3,5-Trimethylbenzene NO ug/l 1.0 0.21 11/23/06 01:26 MSP 108-67-8
Vinyl chloride NO ug/l 1.0 0.58 11/23/06 01:26 MSP 75-01-4
Xylene (Total) NO ug/l 2.0 11/23/06 01:26 NSP 1330-20-7
m&:p-Xylene NO ug/l 2.0 0.39 11/23/06 01:26 NSP
o-Xylene NO ug/l 1.0 0.17 11/23/06 01:26 MSP 95-47-6
Toluene-d8 (S) 99 % 11/23/06 01:26 NSP 2037-26-5
4-Bromofluorobenzene (S) 108 % 11/23/06 01:26 MSP 460-00-4
Dibromofluoromethane (S) 98 % 11/23/06 01:26 NSP 1868-53-7
1,2-Dichloroethane-d4 (S) 96 % 11/23/06 01:26 NSP 17060-07-0
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Lab Project Number: 92132394
Client Project ID: PARKER-WAKE POR 05303-026-106

Lab Sample No: 927693077 Project Sample Number: 92132394-003 Date Collected: 11/15/06 12:15
~lient Sample ID: MW-40 Katrix: Water Date Received: 11/16/06 15:25

Parameters Results Units Report Limit~ Analyzed Ib' gs No. QllAL~

GC/NS Volatiles
GC/KS VOCs by 8260, low level Kethod: EPA 8260
Acetone NO ug/1 25. 1.8 11/23/06 01:50 KSP 67-64-1
Benzene NO ug/l 1.0 0.31 11/23/06 .01:50 KSP 71-43-2
Bromobenzene NO ug/l 1.0 0.16 11/23/06 01:50 KSP 108-86-1
Bromochloromethane NO ug/l 1.0 0.37 11/23/06 01:50 KSP 74-97-5
Bromodichloromethane NO ug/1 1.0 0.21 11/23/06 01:50 MSP 75-27-4
Bromoform NO ug/l 1.0 0.17 11/23/06 01:50 NSP 75-25-2
Bromomethane NO ug/l 1.0 0.51 11/23/06 01:50 KSP 74-83-9
2-Butanone (MEK) NO ug/l 5.0 1.2 11/23/06 01:50 KSP 78-93-3
n-Butylbenzene NO ug/l 1.0 0.20 11/23/06 01:50 NSP 104-51-8
sec-Butylbenzene NO ug/l 1.0 0.20 11/23/06 01:50 NSP 135-98-8
tert-Butylbenzene NO ug/l 1.0 0.17 11/23/06 01:50 NSP 98-06-6
Carbon tetrachloride NO ug/l 1.0 0.27 11/23/06 01:50 KSP 56-23-5
Chlorobenzene NO ug/l 1.0 0.15 11/23/06 01:50 KSP 108-90-7
Ch1oroethane NO ug/l 1.0 0.78 11/23/06 01:50 NSP 75-00-3
Chloroform NO ug/l 1.0 0.29 11/23/06 01:50 NSP 67-66-3• Chloromethane NO ug/l 1.0 0.78 11/23/06 01:50 NSP 74-87-3
2-Chlorotoluene NO ug/l 1.0 0.16 11/23/06 01:50 KSP 95-49-8
4-Chlorotoluene NO ug/l 1.0 0.20 11/23/06 01:50 KSP 106-43-4
1,2-Dibromo-3-chloropropane NO ug/l 1.0 0.39 11/23/06 01:50 KSP 96-12-8
Dibromochloromethane NO ug/l 1.0 0.17 11/23/06 01:50 KSP 124-48-1
1,2-Dibromoethane (EDB) NO I1g/1 1.0 0.15 11/23/06 01:50 KSP 106-93-4
Dibromomethane NO ug/l 1.0 0.27 11/23/06 01:50 KSP 74-95-3
1,2-Dichlorobenzene NO ug/l 1.0 0.14 11/23/06 01:50 KSP 95-50-1
1,3-Dichlorobenzene NO ug/l 1.0 0.16 11/23/06 01:50 KSP 541-73-1
1,4-Dichlorobenzene NO ug/l 1.0 0.17 11/23/06 01:50 NSP 106-46-7
Dichlorodifluoromethane NO ug/l 1.0 0.59 11/23/06 01:50 NSF ·75-71-8
1,1-Dichloroethane NO ug/l 1.0 0.42 11/23/06 01:50 KSP 75-34-3
1,2-Dichloroethane NO ug/l 1.0 0.18 11/23/06 01:50 KSP 107-06-2
1,2-Dich1oroethene (Total) NO ug/1 1.0 11/23/06 01:50 KSP 540-59-0
1,1-Dichloroethene NO ug/l 1.0 0.39 11/23/06 01:50 MSP 75-35-4
cis-1,2-Dichloroethene NO ug/l 1.0 0.33 11/23/06 01:50 KSP 156-59-2
trans-1,2-Dichloroethene NO ug/l 1.0 0.44 11/23/06 01:50 NSP 156-60-5
1,2-Dichloropropane NO ug/l 1.0 0.20 11/23/06 01:50 NSP 78-87-5
1,3-Dichloropropane NO ug/l 1.0 0.11 11/23/06 01:50 KSP 142-28-9
2,2-Dichloropropane NO ug/l 1.0 0.44 11/23/06 01:50 KSP 594-20-7
1,1-Dichloropropene NO ug/l 1.0 0.26 11/23/06 01:50 KSP 563-58-6
Diisopropyl ether NO ug/l 1.0 0.25 11/23/06 01:50 NSP 108-20-3
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Lab Project Number: 92132394
Client Project IO: PARKER-WAXE rOR 05303-026-106

Lab Sample No: 927693077 Project Sample Number: 92132394-003 Date Collected: 11/15/06 12:15
Client Sample IO: MW-40 Matrix: Water Date Received: 11/16/06 15:25

Parameters Results Units Report Limit~ Analyzed By CAS No. l&AL~

Ethylbenzene NO ug/l 1.0 0.17 11/23/06 01:50 MSr 100-41-4
Hexachloro-1,3-butadiene NO ug/l 1.0 0.32 11/23/06 01:50 MSr 87-68-3
Isopropylbenzene (Cumene) NO ug/l 1.0 0.16 11/23/06 01:50 MSr 98-82-8
p-Isopropyltoluene NO ug/l 1.0 0.20 11/23/06 01:50 MSr 99-87-6
Methylene chloride NO ug/l 2.0 0.46 11/23/06 01:50 Mar 75-09-2
Methyl-tert-butyl ether NO ug/l 1.0 0.22 11/23/06 01:50 HSr 1634-04-4
Naphthalene NO ug/l 1.0 0.22 11/23/06 01:50 Hsr 91-20-3
n-Propylbenzene NO ug/l 1.0 0.20 11/23/06 01:50 Msr 103 .. 65-1
Styrene NO ug/l 1.0 0.15 11/23/06 01:50 Msr 100-42-5
1, 1, 1,2-Tetrachloroethane NO ug/l 1.0 0.25 11/23/06 01:50 Mar 630-20-6
1,1,2,2-Tetrachloroethane NO ug/l 1.0 0.24 11/23/06 01:50 MSr 79-34-5
Tetrachloroethane NO ug/l 1.0 0.16 11/23/06 01:50 MSr 127-18-4
Toluene NO ug/l 1.0 0.24 11/23/06 01:50 MSr 108-88-3
1,2,3-Trichlorobenzene NO ug/l 1.0 0.18 11/23/06 01:50 MSr 87-61-6
1,2,4-Trichlorobenzene NO ug/l 1.0 0.20 11/23/06 01:50 Msr 120-82-1
1,1,1-Trichloroethane NO ug/1 1.0 0.35 11/23/06 01:50 MSr 71-55-6
1,1,2-Trichloroethane NO ug/l 1.0 0.16 11/23/06 01:50 Msr 79-00-5•Trichloroethene NO ug/l 1.0 0.26 11/23/06 01:50 Msr 79-01-6
Trichlorof1uoromethane NO ug/l 1.0 0.41 11/23/06 01:50 Msr 75-69-4
1,2,3-Trichloropropane NO ug/l 1.0 0.22 11/23/06 01:50 Msr 96-18-4
1,2,4-Trimethylbenzene NO ug/l 1.0 0.15 11/23/06 01:50 Msr 95-63-6
1,3,5-Trimethylbenzene NO ug/l 1.0 0.21 11/23/06 01:50 MSr 108-67-8
Vinyl chloride NO ug/l 1.0 0.58 11/23/06 01:50 Msr 75-01-4
Xylene (Total) NO ug/l 2.0 11/23/06 01:50 Msr 1330-20-7
m&:p-Xylene NO ug/l 2.0 0.39 11/23/06 01:50 MSr
o-Xylene NO ug/l 1.0 0.17 11/23/06 01:50 MSr 95-47-6
Toluene-d8 (S) 100 % 11/23/06 01:50 Msr 2037-26-5
4-Bromofluorobenzene (S) 107 % 11/23/06 01:50 Msr 460-00-4
Oibromofluoromethane (S) 97 % 11/23/06 01:50 Msr 1868-53-7
1,2-0ichloroethane-d4 (S) 96 % 11/23/06 01:50 Msr 17060-07-0

Pace Analytical Services, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, Ne 28078
Phone: 704.875.9092

Fax: 704.875.9091
aceAnalyticalN

www.pacelabs.com
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Lab Project Number: 92132394
Client Project ID: PARKER-WAKE POR 05303-026-106

Lab Sample No: 927693085 Project Sample Number: 92132394-004 Date Collected: 11/15/06 09:45
Client Sample ID: MW-41 Matrix: Water Date Received: 11/16/06 15:25

Par!llll8ters Results Units Report Limit ..1mL.- Analyzed By CAS No, QuL iI9LIIlt.
GC/MS Volatiles

GC/MS VOCs by 8260, low level Method: EPA 8260
Acetone NO ug/1 25. 1.8 11/21/06 20:30 MSP 67-64-1
Benzene NO ug/1 1.0 0,31 11/21/06 20:30 MSP 71-43-2
Bromobenzene NO ug/1 1.0 0.16 11/21/06 20:30 MSP 108-86-1
Bromoch10romethane NO ug/1 1.0 0.37 11/21/06 20:30 MSP 74-97-5
Bromodich1oromethane NO ug/1 1.0 0,21 11/21/06 20:30 MSP 75-27-4
Bromoform NO ug/1 1.0 0.17 11/21/06 20:30 MSP 75-25-2
Bromomethane NO ug/1 1,0 0.51 11/21/06 20:30 MSP 74-83-9
2-Butanone (MEK) NO ug/1 5.0 1,2 11/21/06 20:30 MSP 78-93-3
n-Buty1benzene NO ug/1 1.0 0.20 11/21/06 20:30 MSP 104-51-8
sec-Buty1benzene NO ug/1 1.0 0.20 11/21/06 20:30 MSP 135-98-8
tert-Buty1benzene NO ug/1 1.0 0,17 11/21/06 20:30 MSP 98-06-6
Carbon tetrachloride NO ug/1 1.0 0.27 11/21/06 20:30 MSP 56-23-5
Ch1orobenzene NO ug/1 1,0 0.15 11/21/06 20:30 MSP 108-90-7
Ch10roethane NO ug/1 1.0 0.78 11/21/06 20:30 MSP 75-00-3
<:h1oroform NO ug/1 1.0 0.29 11/21/06 20:30 MSP 67-66-3

~ Chloromethane NO ug/1 1.0 0.78 11/21/06 20:30 MSP 74-87-3
2-Ch1oroto1uene NO ug/1 1.0 0,16 11/21/06 20:30 MSP 95-49-8
4-Ch1oroto1uene NO ug/1 1,0 0.20 11/21/06 20:30 MSP 106-43-4
1,2-Dibromo-3-ch1oropropanll NO ug/1 1.0 0.39 11/21/06 20:30 MSP 96-12-8
Dibromoch1oromethane NO ug/1 1.0 0,17 11/21/06 20:30 MSP 124-48-1
1,2-Dibromoethane (EDB) NO ug/1 1,0 0.15 11/21/06 20:30 MSP 106-93-4
Dibromomethane NO ug/1 1.0 0.27 11/21/06 20:30 MSP 74-95-3
1,2-Dich1orobenzene NO ug/1 1,0 0,14 11/21/06 20:30 MSP 95-50-1
l,3-Dich10robenzene NO ug/1 1.0 0.16 11/21/06 20:30 MSP 541-73-1
1,4-Dich1orobenzene NO ug/1 1.0 0,17 11/21/06 20:30 MSP 106-46-7
Dich10rodif1uoromethane NO ug/1 1,0 0,59 11/21/06 20:30 MSP 75-71-8
1,1-Dich1oroethane ND ug/1 1.0 0.42 11/21/06 20:30 MSP 75-34-3
1,2-Dich1oroethane NO ug/1 1,0 0,18 11/21/06 20:30 MSP 107-06-2
1,2-Dich1oroethene (Total) NO ug/1 1.0 11/21/06 20:30 MSP 540-59-0
1,1-Dich1oroethene NO ug/1 1.0 0,39 11/21/06 20:30 MSP 75-35-4
cis-1,2-Dich1oroethene NO ug/1 1,0 0.33 11/21/06 20:30 MSP 156-59-2
trans-1,2-Dich1oroethene NO ug/1 1.0 0,44 11/21/06 20:30 MSP 156-60-5
1,2-Dich1oropropane NO ug/1 1.0 0.20 11/21/06 20:30 MSP 78-87-5
1,3-Dich1oropropane NO ug/1 1.0 0.11 11/21/06 20:30 MSP 142-28-9
2,2-Dich1oropropane NO ug/1 1.0 0,44 11/21/06 20:30 MSP 594~20-7

1,1-Dich1oropropene NO ug/1 1.0 0.26 11/21/06 20:30 MSP 563-58-6
Diisopropy1 ether ND ug/1 1.0 0,25 11/21/06 20:30 MSP 108-20-3
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Pac, Analytical S,rvlcI$, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091
'aceAnalyticalfW

WMv.peoeIabs.oom

Lab Project Number: 92132394
Client Project ID: PARKER-WAlE FOR 05303-026-106

Lab Sample No: 927693085 Project Sample Number: 92132394-004 Date Collected: 11/15/06 09:45
Client Sample ID: Mlf-41 Matrix: Water Date Received: 11/16/06 15: 25

Parameters Results Units Report Limit~ Analyzed By CAS No. Q!aL~

Ethylbenzene NO ug/l 1.0 0.17 11/21/06 20:30 MSF 100-41-4
Hexach1oro-1,3-butadiene NO ug/l 1.0 0.32 11/21/06 20:30 MSF 87-68-3
Isopropylbenzene (Cumene) NO ug/l 1.0 0.16 11/21/06 20:30 IISP 98·82-8
p-Isopropy1toluene NO ug/l 1.0 0.20 11/21/06 20:30 IISP 99-87-6
Methylene chloride NO ug/1 2.0 0.46 11/21/06 20:30 MSF 75-09-2
Methy1-tert-buty1 ether NO ug/1 1.0 0.22 11/21/06 20:30 MSF 1634-04-4
Naphthalene NO ug/1 1.0 0.22 11/21/0620:30 MSF 91-20-3
n-Propy1benzene NO ug/l 1.0 0.20 11/21/06 20:30 MSF 103-65-1
Styrene NO ug/l 1.0 0.15 11/21/06 20:30 MSF 100-42-5
1, 1, 1,2-Tetrach1oroethane NO ug/1 1.0 0.25 11/21/06 20:30 MSF 630-20-6
1, 1,2, 2-Tetrach1oroethane NO ug/1 1.0 0.24 11/21/06 20:30 MSF 79-34-5
Tetrach1oroethene NO ug/l 1.0 0.16 11/21/06 20:30 MSF 127-18-4
Toluene NO ug/l 1.0 0.24 11/21/06 20:30 IISF 108-88-3
1, 2, 3-Trichlorobenzene NO ug/l 1.0 0.18 11/21/06 20:30 MSF 87-61-6
l,2,4-Trich1orobenzene NO ug/1 1.0 0.20 11/21/06 20:30 MSF 120-82-1
l,l,l-Trichloroethane NO ug/l 1.0 0.35 11/21/06 20:30 MSF 71-55-6
1, 1, 2-Trichloroethane NO ug/l 1.0 0.16 11/21/06 20:30 MSF 79-00-5•Trichloroethane NO ug/1 1.0 0.26 11/21/06 20:30 MSF 79-0106
Trich1orof1uoromethane NO ug/l 1.0 0.41 11/21/06 20:30 MSF 75-69-4
l,2,3-Trich1oropropane NO ug/1 1.0 0.22 11/21/06 20:30 MSF 96-18-4
1, 2, 4-Trimethy1benzene NO ug/1 1.0 0.15 11/21/06 20:30 MSF 95-63-6
1, 3,5-Trimethy1benzene NO ug/1 1.0 0.21 11/21/06 20:30 MSF 108-67-8
Vinyl chloride NO ug/l 1.0 0.58 11/21/06 20:30 MSF 75-01-4
Xylene (Total) NO ug/l 2.0 11/21/06 20:30 MSF 1330-20-7
m&p-Xy1ene NO ug/1 2.0 0.39 11/21/06 20:30 MSF
o-Xy1ene NO ug/1 1.0 0.17 11/21/06 20:30 MSF 95-47-6
To1uene-d8 (S) 99 % 11/21/06 20:30 MSF 2037-26-5
4-Bromof1uorobenzene (S) 106 % 11/21/06 20:30 MSF 460-00-4
Dibromof1uoromethane (S) 93 % 11/21/06 20:30 MSF 1868-53-7
l,2-Dichloroethane-d4 (S) 97 % 11/21/06 20:30 MSF 17060-07-0

Date: 11/30/06 Page: 8 of 28

• Asheyille Certification IPs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
fL NElAP 187648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in lull,

wtthout the written consent 01 Pace Analytical Services, Inc.

f~~.~

Charlotte Certiljca!jon IPs
NC Wastewater 12
NC Drinking Water 37706
SC ~006

R. NElAP £87627



ceAnalytical'"
www.~<lOm

Pace Analytical S,rvICl8, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28018
Phone: 104.815.9092

Fax: 104.815.9091

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

Lab Sample No: 927693093
Client Sample ID: SB-15B 0-2

Project Sample Number: 92132394-005
Matrix: Soil

Date Collected: 11/15/06 12:45
Date Received: 11/16/06 15:25

Units Report Limit ...JmL _--"An.....a...1YX-lz...e....d'---'BlJY'- _--'CA......St....nNo¥.L-._ QnL BtgLmtParl!!llt8rs
Metals
Metals, Trace ICP

ChrOlllium
Date Digested

Wet Chemistry
Percent Moisture
Percent Moisture

Chromium, Hexavalent, in Soil
ChrOlllium, Hexavalent

•

Date: 11/30/06

Results

Prep/Method: EPA 3050 / EPA 6010
18. mg/kg 0.37

11/27/06 14:30

Method: 'Moisture
27.0 ,

Method: SM 3500-Cr 0 Modified
NO mg/kg 4.39

0.022 11/28/06 13:23 EWS 7440-47-3
11/27/06 14:30

11/17/06 09:03 TNM

11/29/06 06:11 TMR 18540-29-9
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Pace Analplt:al Servlell, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

Lab Sample No: 927693101
Client Sample ID: SB-15B 2-4

Project Sample Number: 92132394-006
Matrix: Soil

Date Collected: 11/15/06 12:50
Date Received: 11/16/06 15:25

Units Report Limit -..HIlL _--"An.....a....1Yl'Jz..e"'dL---'B~y'-- _-'CA.....S......No......._ QuL Ri9iIIIIt.Parameters
Metals
Metals, Trace ICP

ChrOlllium
Date Digested

Wet Chemistry
Percent Moisture
Percent Moisture

Chromium, Hexavalent, in Soil
ChrOlllium, Hexavalent

•

Date: 11/30/06

•

Results

Prep/Method: EPA 3050 / EPA 6010
15. mg/kg 0.19

11/27/06 14:30

Method: %Moisture
35.9 \

Method: SM 3500-Cr D Modified
NO mg/kg 5.74

0.012 11/28/06 13:28 EWS 7440-47-3
11/27/06 14:30

11/17/06 09:04 TNM

11/29/06 06:11 TMR 18540-29-9
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Pace Analytical Service., Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

F

Lab Sample No: 927693119
Client Sample ID: SB-48B 0-2

Project Sample Number; 92132394-007
Matrix: Soil

Date Collected; 11/15/06 13;10
Date Received: 11/16/06 15;25

Un~ts Report Limit ..J!!2L _-"An.....a...1YJ-Oz..e"'dL..----IBuy:..... _-'CA......S<.....nNolol.L.,_ QuAL RIgIAtParAeters
Metals
Ketal., Trace ICP

Chromium
Date Dige.ted

Wet Chemistry
Percent Moisture
Percent Moisture

Chromium, Hexavalent, in Soil
Chromium, Hexavalent

•

Date: 11/30/06

•

Result.

Prep/Method; EPA 3050 / EPA 6010
7.2 mg/kg 0.36

11/27/06 14:30

Method: , Moisture
24.7 ,

Method: SM 3500-Cr 0 Modified
NO mg/kg 7.72

0.021 11/28/06 13:33 EWS 7440-47-3
11/27/06 14;30

11/17/06 09:04 TNM

11/29/06 06;11 TMR 18540-29-9
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Pace Analytical Service., Inc.
9800 Klnc8Y AV8nue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Lab Project Number: 92132394
Client Project ID: PARKER-WAIl FOR 05303-026-106

F

Lab Sample No: 927693127
Client Sample ID: SB-48B 2-4

Project Sample Number: 92132394-008
Matrix: Soil

Date Collected: 11/15/06 13:15
Date Received: 11/16/06 15:25

Units Report Limit ..JmL _-"'An.....a...ly....z..e...d'------"B..y__-,CAS_,--'..Nol<.L..'_ 0l0IA.L h!ILI&Parameters
Metals
Metals, Trace ICP

Chromium
Date Digested

Wet Chemistry
Percent Moisture
Percent Moisture

,Chromium, Hexavalent, in Soil
Chromium, Hexavalent

•

Date: 11/30/06

•

Results

Prep/Method: EPA 3050 / EPA 6010
14. mg/kg 0.44

11/27/06 14:30

Method: , Moisture
23.2 ,

Method: SM3500-Cr 0 Modified
NO mg/kg 5.33

0.026 11/28/06 13:38 EWS 7440-47-3
11/27/06 14:30

11/17/06 09:04 TNM

11/29/06 06:11 TMR 18540-29-9
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FPac, Analytical Saw/ClI, Inc.
9800 Klncsy Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091
'aceAnalyticaJlM

www.pecelab$.com

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE POR 05303-026-106

PARAMETER FOOTNOTES

Method 9071B modified to use ASE.

All pH, Pree Chlorine, Total Chlorine and Perrous Iron analyses conducted outside of EPA recommended immediate
hold time.

Depending on the moisture content the PRLs can be elevated for all soil samples reported ona dry weight basis.

2-Chloroethyl vinyl ether has been shown to degrade in the presence of acid.

NO Not detected at or above adjusted reporting limit
NC Not Calculable
J Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
MDL Adjusted Method Detection Limit
(S) Surrogate

•
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OC Batch: 173564
QC Batch Method: EPA 8260
Associated Lab Samples: 927693085

Pace Analytical Stlrv/CBS, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28018
Phone: 104.815.9092

Fax: 104.815.9091

QUALITY CONTROL DATA

Lab project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

Analysis Method: EPA 8260
Analysis Description: GC/MS Vocs by 8260, low level

E

METHOD BLANK: 927707117
Associated Lab Samples:

Parameter
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MEK)
n-Butylbenzene

•
ec-ButYlbenzene
ert-Buty1benzene

Carbon tetrachloride
.chlorobenzene
Chloroethane
Chloroform
Chloromethane
2-Chlorotoluene
4-Chloroto1uene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane (EDB)
Dibromomethene
1.2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dich1oroethane
1,2-Dich1oroethene (Total)
1,1-Dichloroethene
cis-1,2-Dichloroethene

Date: 11/30/06

•

927693085

Units
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l

Blank
Result

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND
NO

NO

NO

NO

NO

NO

HD

NO

NO

NO

NO

NO

ND
NO

NO

NO

NO

NO

Reporting
Limit Footnotes

25.
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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aceAnalyticallW

www.pacelabs.com

Pac, Analytical S,rvlce" Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAlE POR 05303-026-106

METHOD BLANK: 927707117
Associated Lab Samples:

Parameter
trans-1,2-Dichloroethene
l,2-Dichloropropane
l,3-Dichloropropane
2,2-Dichloropropane
1,1-Dichloropropene
Diisopropyl ether
Ethylbenune
Hexachloro-1,3-butadiene
Isopropylbenzene (Cumene)
p-Isopropyltoluene
Methylene chloride
Methyl-tert-butyl ether
Naphthalene
n-Propylbenune

e tyrene
, 1, 1, 2-Tetrachloroethane

1, 1, 2, 2-Tetrachloroethane
Tetrachloroethene
Toluene
1, 2, 3-Trichlorobenzene
1, 2, 4-Trichlorobenzene
1, 1, 1-Trichloroethane
1, 1, 2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1, 2, 3-Trichloropropane
1, 2, 4-Trimethylbenzene
1, 3, 5-Trimethylbenzene
Vinyl chloride
Xylene (Total)
m&p-Xylene
o-Xylene
Toluene-d8 (S)
4-Bromofluorobenzene (S)
Dibromofluoromethane (S)
1,2-Dichloroethane-d4 (S)

Date: 11/30/06

•

927693085

Units
ug/l
ug/l
ug/l
ug/1
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
%
%
%
%

Blank
Result

NO

NO

NO

NO

NO

ND
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND
NO

NO

NO

NO

NO

NO

NO

NO

99
107
100

99

Reporting
Limit Pootnotes

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
2.0
1.0
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aceAnalytical'"
ww.peotIeb$.com

Pace Analytical ServicfJI, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

F

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE POR 05303-026-106

LABORATORY CONTROL SAMPLE: 927707125

Spike LCS LCS % Rec
Parameter Units ~ Result % Rec Limits Pootnotes
Acetone ug/l 100.00 91.59 92 50-150
Benzene ug/l 50.00 52.87 106 66-123
Bromobenzene ug/l 50.00 50.25 101 62-125
Bromochloromethane ug/l 50.00 52.59 105 64-125
Bromodichloromethane' ug/l 50.00 51.10 102 66-126
Bromoform ug/l 50.00 48.20 96 50-132
Bromomethane ug/l 50.00 50.82 102 50-150
2-Butanone (MEK) ug/l 100.00 100.9 101 51-135
n-Butylbenzene ug/l 50.00 46.60 93 56-132
s8C-Butylbenzene ug/l 50.00 51.85 104 59-132
tert-Buty1benzene ug/l 50.00 51.75 103 54-135
Carbon tetrachloride ug/l 50.00 51.91 104 65-134
Chlorobenzene ug/l 50.00 54.24 108 66-123
Chloroethane ug/l 50.00 45.76 92 52-146
Chloroform ug/l 50.00 52.39 105 64-128

4111fhloromethane ug/l 50.00 54.30 109 25-127
-Chlorotoluene ug/l 50.00 50.14 100 63-126

4-Chlorotoluene ug/l 50.00 50.31 101 63-124
1,2-Dibromo-3-chloropropane ug/l 50.00 45.58 91 56-125
Dibromochloromethane ug/l 50.00 48.56 97 57-131
1,2-Dibromoethane (EDB) ug/l 50.00 56.57 113 64-123
Dibromomethane ug/l 50.00 55.83 112 64-122
1, 2"Dichlorobenzene ug/l 50.00 51.69 103 63-123
1,3-Dichlorobenzene ug/l 50.00 51.32 103 63-125
1,4-Dichlorobenzene ug/l 50.00 50.69 101 62-123
Dichlorodifluoromethane ug/l 50.00 .52.10 104 50-138
1,1-Dichloroethane ug/l 50.00 53.89 108 64-132
1,2-Dichloroethane ug/l 50.00 47.24 94 62-123
1,1-Dich1oroethene ug/l 50.00 59.54 119 62-139
cis-1,2-Dich1oroethene ug/l 50.00 54.13 108 65-130
trans-1,2-Dichloroethene ug/l 50.00 57.28 115 67-134
1,2-Dichloropropane ug/1 50.00 54.41 109 66-124
1,3-Dich1oropropane ug/l 50.00 52.98 106 65-122
2,2-Dichloropropane ug/l 50.00 48.91 98 50-143
1,1-Dichloropropene ug/l 50.00 52.99 106 66-133
Diisopropy1 ether ug/l 50.00 51.60 103 56-131
Ethy1benzene ug/l 50.00 52.71 105 68-126
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'BceAnalyticaJlM

www.peClelabs.com

LABORATORY CONTROL SAMPLE: 927707125

Pace Analytical Sew/cH, Inc.
9800 KinCBY Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAXE FOR 05303-026-106

F

Spike LCS LeS \ Rec
Parllllleter Units Conc. Result 1..m Limits Footnotes
Hexach1oro-1,3-butadiene ug/l 50.00 50.92 102 50-150
Isopropylbenzene (Cumene) ug/1 50.00 55.85 112 63-132
p-Isopropyltoluene ug/l 50.00 47.91 96 58-130
Methylene chloride ug/l 50.00 46.44 93 54-132
Methyl-tert-butyl ether ug/l 50.00 49.10 98 53-128
Naphthalene ug/l 50.00 48.51 97 50-131
n-Propylbenzene ug/l 50.00 51.16 102 63-130
Styrene ug/l 50.00 58.86 118 65-127
1,1,1,2-Tetrachloroethane ug/l 50.00 56.64 113 65-125
1,1, 2, 2-Tetrachloroethane ug/l 50.00 54.23 108 58-124
Tetrachloroethene ug/l 50.00 55.84 112 50-150
Toluene ug/l 50.00 49.91 100 66-125
1,2.3-Trichlorobenzene ug/l 50.00 55.64 111 50-132
1,2.4-Trichlorobenzene ug/l 50.00 54.74 109 50-132
1,1.1-Trichloroethane ug/l 50.00 53.80 108 65-133

~.1.2-Trichloroethane ug/l 50.00 50.27 101 64-122
richloroethene ug/1 50.00 53.96 108 63-134

Trichlorofluoromethane ug/l 50.00 56.61 113 54-135
1.2,3-Trichloropropane ug/l 50.00 52.44 105 63-124
1.2,4-Trimethylbenzene ug/l 50.00 46.72 93 60-128
1. 3, 5-Trimethylbenzene ug/l 50.00 46.85 94 61-128
Vinyl chloride ug/l 50.00 52.28 105 50-130
m&p-Xylene ug/l 100.00 107.6 108 66-126
o-Xylene ug/l 50.00 53.73 107 65-126
Toluene-d8 (S) 100 70-120
4-Bromofluorobenzene (S) 109 76-112
Dibromofluoromethane (S) 97 86-119
1.2-Dichloroethane-d4 (S) 95 79-130

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 927707398 927707406

927697854 Spike MS MSD MS MSD \ Ree Max
Parameter Units Result Conc. Result Result \ Rec \ Rec Limits ~ RPD Footnotes
Benzene ug/l 0 50.00 53.03 51.58 106 103 53-134 3
Chlorobenzene ug/l 0 50.00 56.88 55.08 114 110 53-133 3
1.l-Dichloroethene ug/l 0 50.00 51.99 53.19 104 106 50-146 2
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MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 927707398 927707.06

927697854 Spike MS MSD MS MSD \ Rec Max
Parameter Units Result ~ Result Result \~ \ Rec ~~ ~ Pootnotes
Toluene ug/1 0 50.00 50.50 48.71 101 97 51-133 •
Trichloroethene ug/l 0 50.00 53.94 52.26 108 10. 55-138 3
To1uene-d8 (S) 99 98 70-120
.-Bromofluorobenzene (S) 107 108 76-112
Dibromofluoromethane (S) 97 99 86-119
1.2-Dichloroethane-d4 (S) 93 95 79-130

Page: 18 of 28

P,c, Ana'yt'c,' S,rvice" Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Charlotte certifjcaliQn IDs
NC Wastewater 12
NC Drinking Water 37706
SC 99006
FL NElAP E8'ffl27

Lab Project Number: 9213239.
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QC Batch: 173691
QC Batch Method: BPA 8260
Associated Lab Samples: 927693051

Pace Analytical S,rvices, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAIE FOR 05303-026-106

Analysis Method: EPA 8260
Analysis Description: GC/MS VOCs by 8260, low level
927693069 927693077

F

METHOD BLANK: 927713925
Associated Lab Samples:

Parameter
Acetone
Benzene
Bromobenzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
2-Butanone (MBK)
n-Butylbenzenee ec-ButYlbenzene

ert-Butylbenzene
Carbon tetrachloride
Chlorobenzene
Chloroethane
(:hloroform
Chloromethane
2-Chlorotoluene
4-Chlorotoluene
1,2-Dibromo-3-chloropropane
Dibromochloromethane
1,2-Dibromoethane (EDB)
Dibromomethane
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Dichlorodifluoromethane
1,1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloroethene (Total)
1,1-Dichloroethene
cis-1,2-Dichloroethene

Date: 11/30/06

•

927693051

Units
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l

927693069

Blank
Result

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND
NO

NO

NO

NO

ND
NO

NO

NO

NO

NO

927693077

Reportillg
Limit Footnotes

25.
1.0
1.0
1.0
1.0
1.0
1.0
5.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
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Pace Analytical ServiclJI, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

F

METHOD BLANK: . 927713925
Associated Lab Samples:

Parameter
trans-l,2-Dichloroethene
1,2-Dichloropropane
1,3-Dichloropropane
2,2-Diehloropropane
l,l-Dichloropropene
Diisopropyl ether
Ethylbenzene
.Hexachloro-l,3-butadiene
Isopropylbenzene (Cumene)
p-Isopropyltoluene
Methylene chloride
Methyl-tert-butyl ether
Naphthalene
n-Propylbenzene

e tyrene
,1,1,2-Tetrachloroethane

1, 1,2, 2-Tetrachloroethane
Tetrachloroethene
Toluene
1,2,3-Trichlorobenzene
1, 2, 4-Trichlorobenzene
l,l,l-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Trichlorofluoromethane
1,2,3-Trichloropropane
1, 2, 4-Trimethylbenzene
1, 3, 5-Trimethylbenzene
Vinyl chloride
Xylene (Total)
mr.p-Xylene
o-Xylene
Toluene-dB (S)
4-Bromofluorobenzene (S)
Dibromofluoromethane (S)
1,2-Dichloroethane-d4 (S)

Date: 11/30/06

•

927693051

Units
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
ug/l
%

%
%

%

927693069

Blank
Result

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO
NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

NO

ND
NO
NO

NO

NO

NO

101
106

9B
94

927693077

Reporting
Limit Footnotes

1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
1.0
2.0
2.0
1.0
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Pace Analytical Services, Inc.
9800 Klnesy Avenue. Suite 100

Huntersville. NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE rOR 05303-026-106

LABORATORY CONTROL SAMPLE: 927713933

Spike LCS LCS % Rec
Parameter Units Conc. Result ~ ~ Footnotes
Acetone ug/1 100.00 89.49 90 50-150
Benzene ug/1 50.00 53.03 106 66-123
BrolllObenzene ug/1 50.00 50.61 101 62-125
BrolllOch1oromethane ug/1 50.00 51.81 104 64-125
BrolllOdichloromethane ug/1 50.00 52.11 104 66-126
BrOlllOform ug/1 50.00 50.30 101 50-132
BrolllOmethane ug/1 50.00 68.80 138 50-150
2-Butanone (MEK) ug/1 100.00 102.2 102 51-135
n-Buty1benzene ug/1 50.00 46.74 94 56-132
sec-Buty1benzene ug/1 50.00 52.36 105 59-132
tert-Buty1benzene ug/l 50.00 52.54 105 54-135
Carbon tetrachloride ug/l 50.00 51. 78 104 65-134
Chlorobenzene ug/l 50.00 54.49 109 66-123
Chloroethane ug/l 50.00 50.71 101 52-146
Chloroform ug/l 50.00 52.65 105 64-128

4111ihloromethane ug/l 50.00 52.99 106 25-127
-Chlorotoluene ug/l 50.00 50.47 101 63-126

4-Chlorotoluene ug/1 50.00 50.91 102 63-124
1,2-DibrolllO-3-chloropropane ug/l 50.00 45.11 90 56-125
DibrolllOchloromethane ug/1 50.00 49.40 99 57-131
1,2-DibrolllOethane (EDB) ug/1 50.00 57.55 115 64-123
DibrolllOmethane ug/l 50.00 55.96 112 64-122
1,2-Dichlorobenzene ug/l 50.00 52.17 104 63-123
1.3-Dichlorobenzene ug/l 50.00 51.98 104 63-125
1,4-Dichlorobenzene ug/l 50.00 50.59 101 62-123
Dichlorodifluoromethane ug/l 50.00 50.37 101 50-138
1,1-Dichloroethane ug/l 50.00 53.61 107 64-132
1,2-Dichloroethane ug/l 50.00 47.11 94 62-123
1.1~Dichloroethene ug/l 50.00 59.63 119 62-139
cis-l,2-Dichloroethene ug/l 50.00 66.04 132 65-130 1
trans-l,2-Dichloroethene ug/l 50.00 57.51 115 67-134
1,2-Dichloropropane ug/l 50.00 55.15 110 66-124
1,3-Dichloropropane ug/l 50.00 53.41 107 65-122
2,2-Dichloropropane ug/l 50.00 45.72 91 50-143
1.1-Dichloropropene ug/l 50.00 52.96 106 66-133
Diisopropyl ether ug/l 50.00 51.85 104 56-131
Ethylbenzene ug/l 50.00 52.49 105 68-126
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LABORATORY ·CONTROL SAMPLE: 927713933

Spike LCS LCS \ Rec
Parameter Units ~ Result \ Rec ~ Footnotes
Hexach1oro-1,3-butadiene ug/1 50.00 50.07 100 50-150
Isopropy1benzene (Cumene) ug/1 50.00 56.05 112 63-132
p-Isopropyltoluene ug/l 50.00 47.90 96 58-130
Methylene chloride ug/1 50.00 46.35 93 54-132
Methy1-tert-butyl ether ug/l 50.00 49.83 100 53-128
Naphthalene ug/l 50.00 41.86 84 50-131
n-Propy1benzene ug/l 50.00 51.53 103 63-130
Styrene ug/1 50.00 59.36 119 65-127
1,1, 1, 2-Tetrach1oroethene ug/1 50.00 56.49 113 65-125
1,1,2,2-Tetrach1oroethene ug/1 50.00 53.91 108 58-124
Tetrachloroethane ug/1 50.00 54.85 110 50-150
Toluene ug/1 50.00 50.12 100 66-125
1, 2, 3-Trich1orobenzene ug/l 50.00 55.90 112 50-132
1,2,4-Trichlorobenzene ug/1 50.00 54.72 109 50-132
1,1,1-Trich1oroethane ug/l 50.00 53.67 107 65-133

~'1,2-Trich1oroethane ug/1 50.00 50.52 101 64-122
rich1oroethene ug/1 50.00 54.08 108 63-134

Trich1orof1uoromethane ug/1 50.00 56.23 112 54-135
1, 2, 3-Trich1oropropane ug/1 50.00 52.11 104 63-124
1,2,4-Trimethy1benzene ug/1 50.00 47.65 95 60-128
1, 3,5-Trimethy1benzene ug/1 50.00 47.53 95 61-128
Vinyl chloride ug/l 50.00 50.97 102 50-130
mr.p-Xy1ene ug/1 100.00 107.5 107 66-126
o-Xy1ene ug/1 50.00 54.08 108 65-126
To1uene-d8 (S) 100 70-120
4-Bromof1uorobenzene (S) 110 76-112
Dibromofluoromethane (S) 99 86-119
1,2-Dich1oroethane-d4 (S) 102 79-130

Pace Analytical Servlm, Inc.
9800 Kincey Avenue. Suite 100

Huntersville, Ne 28078
Phone: 704.875.9092

Fax: 704.875.9091

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

QUALITY CONTROL DATA

aceAnalyticar"
~peoefeb$.oom

MATRIX SPIKE r. MATRIX SPIKE DUPLICATE: 927714089 927714097

Parameter
Benzene
Ch1orobenzene
1,1-Dichloroethene

Units
ug/1
ug/1
ug/l

927697912
Result

o
o
o

Spike
<:onc.

50.00
50.00
50.00

MS
Result
52.40
56.12
51.96

MSD
Result

51.93
54.78
51.62

MS MSD

\~\~

105 104
112 110
104 103

\ Rec
Limits RPD
53-134 1
53-133 2
50-146 1

Max
RPD ¥ootnotes
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aceAnalyticarM

WMv.~

Pace Analytical Services, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

f

MATRIX SPIIE ,. MATRIX SPIIE DUPLICATE: 927714089 927714097

Parameter
Toluene
Trichloroethene
Toluene-d8 IS)
4-Bromofluorobenzene IS)
Dibromof1uoromethane IS)
1.2-Dich1oroethene-d4 IS)

•

Units
ug/1
ug/l

927697912
Result

0.1340
o

Spike
Cone.
50.00
50.00

MS
Result
50.28
53.36

MSD
Result
49.72
53.07

MS MSD
% Rec %....RK

100 99
107 106

99 100
108 108

97 98
95 95

% Rec
~RPD

51-133 1
55-138 1
70-120
76-112
86-119
79-130

Max
RPD Footnotes
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QC Batch: 173843
QC Batch Method: EPA 3050
Associated Lab Samples: 927693093

Pac, Analytical S,rvice" Inc.
9800 Kincey Avenue. Suite 100

Huntersville, Ne 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE FOR 05303-026-106

Analysis Method: EPA 6010
Analysis Description: Metals, Trace ICP
927693101 927693119 927693127

F

METHOD BLANK: 927719328
Associated Lab Samples: 927693093 927n3101 927693119 927693127

Parameter
Chromium

Units
mg/kg

Blank
Result

NO

Reporting
Limit Footnotes

0.50

LABORATORY CONTROL SAMPLE: 927719336

Parameter
Chromium

~TRIX SPIKE: 927719344

Units
mg/kg

Spike
~

50.00

LeS
Result

43.80

LCS % lec
% Rec ~ Footnotes

88 80-120

Parameter
Chromium

SAMPLE DUPLICATE: 927719351

Units
mg/kg

927703678
Result

29.33

Spike
~

48.64

MS
Result
57.59

MS % Rec
%~~ Footnotes

58 75-125 2

Parameter
Chromium

Date: 11/30/06

•

Units
ug/g

927703686
Result

1.390

DUP
Result

1.470

Max
RfQ RfQ Footnotes

6 20
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oc Batch: 173199
QC Batch Method:
Associated Lab Samples:

SAMPLE DUPLICATE: 927693382

927693093

Pace Analytical Service" Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

QUALITY CONTROL DATA

Lab Project Number: 92132394
Client Project ID: PARKER-WAKE POR 05303-026-106

ADa1ysis Method: %Moisture
ADa1ysis Description: Percent Moisture
927693101 927693119 927693127

927692814 DUP
Parameter
Percent Moisture

•

Date: 11/30/06

•

units
%

Result
16.60

Result
17.10

~ ~ Pootnotes
3 20
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QUALITY CONTROL DATA

Pac, Analytical S'NlcII, Inc.
9800 Kincsy Avenue, Suite 100

Huntersville, NC 28018
Phone: 104.815.9092

Fax: 104.815.9091
'BceAnalyticaJfM

www.pacelabs.com

Lab project Number: 92132394
Client Project ID: PARKBR-WAKB FOR 05303-026-106

QC Batch: 173937
QC Batch Method: SM3500-Cr D Modified
Associated Lab Samples: 927693093

ADa1ysis Method: SM 3500-Cr D Modified
ADa1ysis Description: Chromium, Hexavalent, in Soil
927693101 927693119 927693127

METHOD BLANK: 927722348
Associated Lab Samples: 927693093 927693101 927693119 927693127

Parameter
Chromium,Hexavalent

Units
mg/kg

Blank
Result

NO

Reporting
Limit Footnotes

5.00

LABORATORY CONTROL SAMPLB: 927722355

Parameter
Chromium, Hexavalent

Units
mg/kg

Spike
~

50.00

LeS
Result

52.80

LeS 'Rec
'Rec ~ Footnotes

106 90-110

~TRIX SPIKE:' 927722363

Parameter
Chromium, Hexavalent

Units
DIg/kg

927679175
Result

o

Spike
~

71.91

MS
Result
70.76

MS 'Rec
,~~ Footnotes

98 75-125

SAMPLE DUPLICATE: 927722371

Parameter
Chromium, Hexavalent

Units
mg/kg

927679183
Result

ND

DUP
Result

NO

Max
RPD ~ Footnotes

NC 25
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,Pace Analytical ServicfI, Inc.
9800 Kincey Avenue, Suite 100

Hunrersville, Ne 28078
Phone: 704.875.9092

Fax: 704.875.9091

Lab Project Number: 92132394
~lient Project ID: PARKER-WAKE FOR 05303-026-106

aceAnafyticar"
WMKpaceIeb$.oom

QUALITY CONTROL DATA PARAMETER FOOTNOTES

Consistent with EPA guidelines, unrounded concentrations are displayed and have been used to calculate' Rae and RPD values.

LCS(D)
MS(D)

DUP
NO

NC
J

MDL
RPD
(S)
[1]
[2]

Laboratory Control Sample (Dupli~ate)

Matrix Spike (Duplicate)
Sample Duplicate
Not detected at or above adjusted reporting limit
Not Calculable
Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit
Adjusted Method Detection Limit
Relative Percent Difference
Surrogate
Recovery falls outside of OC limits, however, this compound is not found in the associated samples.
The spike recovery was outside acceptance limits for the MS and lor MSD due to matrix interference. The LeS
andlor LCSD were within acceptence limits showing that the laboratory is in control and the data is
acceptable.
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FPace Analyllcal Servlcel, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28018
Phone: 104.875.9092

Fax: 704.875.9091

aceAnalytical1M

WMtI.paoeIab$.oom

QUALITY CONTROL DATA

CROSS REFERENCE TABLE

173913
173913
173913
173913

Analytical
Method

EPA 6010
EPA 6010
EPA 6010
EPA 6010

92132394
PARKER-WAKE POR 05303-026-106

Analytical
Batch
Identifier

QC Batch QC Batch
Method Identifier
-----_ .. _--_ ....... - ----------

EPA 8260 173564

EPA 8260 173691
EPA 8260 173691
EPA 8260 173691

EPA 3050 173843
EPA 3050 173843
EPA 3050 173843
EPA 3050 173843

% Moisture 173199
% Moisture 173199
% Moisture 173199
% Moisture 173199

Lab Project Number:
Client Project ID:

Client Sample
Identifier

MW-H

MW-38
MW-39
MW-40

SB-15B 0-2
SB-15B 2-4
SB-48B 0-2
SB-48B 2-4

SB-15B 0-2
SB-15B 2-4
SB-48B 0-2
SB-48B 2-4

927693085

Lab Sample No
Identifier

927693051
927693069
927693077

927693093
927693101
927693119
927693127

927693093
927693101
927693119
927693127• 927693093
927693101
927693119
927693127

SB-15B 0-2
SB-15B 2-4
SB-48B 0-2
SB·48B 2-4

SM 3S00-Cr D Modified173937
SM 3500-Cr D Modified173937
SM 3500-Cr D Modified173937
SM 3500-~r D Modiiied173937

•
Date: 11/30/06
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FPac, Analytical S,rvlcel, Int:.
9800 KIIIC8Y Avenue, SUite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

aceAnalyticallW

WMv.pacelebs.ootn

January 26, 2007

IIr. David Simpson
ENSR C&:B
7041 Old Wake Forest Rd.
Suite 103
Raleigh, HC 27616

RB: Lab Project ~er:
Client Project ID:

92136454
Parker-Wake Forest/05303-026

Dear IIr. SimpsCD:

•
Inclosed are the analytical results for sample(s) received by the laberatory on.January 19, 2007. Results
reported herein conform to the most current NBLAC standards, where applicable, unless otherwise narrated in the
body of the report.

Inorganic Wet Chemistry and lIetals Analyses were performed at our Pace Asheville laboratory and Organic testing
was perfo~d at our Pace Charlotte laboratory unless otherwise footnoted •

If you have any questions concerning this report please feel free to contact me.

Sincerely,

clld'-~
Teresa Adams
teresa.adamsepacelabs.com
(704) 875-9092 ext. 241
Project Manager

Inclosures
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Pace Analytical Services, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

aceAnalyticaJTV

~pecelebs.CIOm

SAMPLE SUMMARY

Lab Project Number: 92136454
Client Project ID: Parker-Wake Forest/05303-026

Project
Sample Number
92136454-001
92136454-002
92136454-003

Saple
Number
927918045
927918052
927918060

Client Sample ID
MW-38
MW-39D
MW-40D

Matrix
Water
Water
Water

Date Collected
01/18/07 17:30
01/18/07 16:45
01/18/07 14: 00

Date Received
01/19/07 15:00
01/19/07 15:00
01/19/07 15:00

•
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F

Analytes
RIPorted

65
65
65

Pac, Analytical S'lViell, Int:.
9800 Klncey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091

Analysis Description
GC/MS Vocs by 8260, low level
GC/XS Vocs by 8260, low level
GC/MS Vocs by 8260, low level

Lab project Number: 92136454
Client Project IO: Parker-Wake Forest/05303-02S

Analysis
Code

82601 WL92
8260X WL92
82601 WL92

SAMPLE ANALYTE COUNT

Sample No Client Sample IO
927918045 MW-38
927918052 MW-390
927918060 MW-400

aceAnalytical'"
www.pacelabs.COIn

Project
Sample Number
92136454-001
92136454-002
92136454-003

•
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Lab Proj ect Number: 92136454
Client Project ID: Parker-Wake Forest/05303-026

Lab Sample No: 927918045 Project Sample Number: 92136454-001 Date Collected: 01/18/07 17:30
Client Sample ID: D-38 Matrix: Water Date Received: 01/19/07 15:00

Parl!l!llters Results units Report Limit~ Analyzed By CAS No, QyJ,L~

GC/MS Volatiles
ac/MS VOCs by 8260, low level Method: EPA 8260
Acetone NO ug/1 25, 1.8 01/25/07 02:34 MSF 67-64-1
Benzene NO ug/1 1.0 0.31 01/25/07 02:34 MSF 71-43-2
BrOlllObenzene NO ug/1 1.0 0,16 01/25/07 02:34 MSF 108-86-1
BrOlllOch1oromethane NO ug/1 1.0 0,37 01/25/07 02:34 MSF 74-97-5
Bromodich1oromethane NO ug/1 1,0 0,21 01/25/07 02:34 MSF 75-27-4
BrOlIIOform NO ug/1 1,0 0,17 01/25/07 02:34 MSF 75-25-2
Bromomethane NO ug/1 1,0 0,51 01/25/07 02:34 MSF 74-83-9
2-Butanone (KElt) NO ug/1 5,0 1.2 01/25/07 02:34 MSF 78-93-3
n-Buty1benzene NO ug/1 1,0 0,20 01/25/07 02:34 MSF 104-51-8
sec-Buty1benzene NO ug/1 1,0 0,20 01/25/07 02:34 MSF 135-98-8
tert-Buty1benzene NO ug/1 1.0 0.17 01/25/07 02:34 MSF 98-06-6
Carbon tetrachloride NO ug/1 1,0 0,27 01/25/07 02:34 MSF 56-23-5
Ch1orobenzene NO ug/1 1.0 0.15 01/25/07 02:34 MSF 108-90-7
Ch1oroethane NO ug/1 1,0 0,78 01/25/07 02:34 MSF 75-00-3
Chloroform NO ug/1 1.0 0,29 01/25/07 02 :34 MSF 67-66-3• Chloromethane NO ug/1 1.0 0.78 01/25/07 02:34 MSF 74-87-3
2-Ch1oroto1uene NO ug/1 1.0 0,16 01/25/07 02:34 MSF 95-49-8
4-Ch1oroto1uene NO ug/1 1.0 0.20 01/25/07 02:34 MSF 106-43-4
1,2-DibrOlllO-3-ch1oropropane NO ug/1 1,0 0,39 01/25/07 02:34 MSF 96-12-8
DibrOlllOch1oromethane NO ug/1 1.0 0.17 01/25/07 02:34 MSF 124-48-1
l,2-Dibromoethane (EDB) NO ug/1 1,0 0,15 01/25/07 02:34 MSF 106-93-4
Dibromomethane NO ug/1 1.0 0,27 01/25/07 02:34 MSF 74-95-3
l,2-Dich1orobenzene NO ug/1 1,0 0,14 01/25/07 02:34 MSF 95-50-1
l,3-Dich1orobenzene NO ug/1 1,0 0,16 01/25/07 02:34MSF 541-73-1
l,4-Dich1orobenzene NO ug/1 1.0 0.17 01/25/07 02:34 MSF 106-46-7
Dich1orodif1uoromethane NO ug/1 1,0 0,5S 01/25/07 02:34 MSP 75-71-8
l,l-Dich1oroethane NO ug/1 1.0 0,42 01/25/07 02:34 MSF 75-34-3
l,2-Dich1oroethane NO ug/1 1.0 0.18 01/25/07 02:34 MSF 107-06-2
l,l-Dich1oroethene NO ug/1 1,0 0,39 01/25/07 02:34 MSF 75-35-4
cis-1,2-Dich1oroethene NO ug/1 1.0 0.33 01/25/07 02:34 MSF 156-59-2
trans-1,2-Dich1oroethene NO ug/1 1,0 0,44 01/25/07 02:34 MSF 15'6-60-5
l,2-Dich1oropropane NO ug/1 1.0 0.20 01/25/07 02:34 MSP 78-87-5
l,3-Dich1oropropane NO ug/1 1.0 0.11 01/25/07 02:34 MSF 142-28-9
2,2-Dich1oropropane NO ug/1 1.0 0,44 01/25/07 02:34 MSP 594-20-7
l,l-Dich1oropropene NO ug/1 1.0 0.26 01/25/07 02:34 MSF 563-58-6
Diisopropy1 ether NO ug/1 1.0 0.25 01/25/07 02:34 MSF 108-20-3
Ethy1benzene NO ug/1 1.0 0.17 01/25/07 02:34 MSF 100-41-4

Date: 01/26/07 Pege: 1 of 14

Pace Analytical S,W/CII, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, NC 28078
Phone: 704.875.9092

Fax: 704.875.9091
aceAnalyticalfll
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Lab project Number: 92136454
Client Project IO: Parker-Wake Porest/05303-026

Lab Sample No: 927918045 Project Sample Number: 92136454-001 Date Collected: 01/18/07 17:30
Client Sample IO: MW-38 Matrix: Water Date Received: 01/19/07 15:00

Parameters Results Units Report Limit~ Analyzed By CAS No, QYAL~

Hexach1oro-1,3-butadiene NO ug/l 1.0 0,32 01/25/07 02:34 MSP 87-68-3
Isopropylbenzene (Cumene) NO ug/l 1.0 0.16 01/25/07 02:34 MSP 98-82-8
p-Isopropyltoluene NO ug/l 1,0 0,20 01/25/07 02:34 MSP 99-87-6
Methylene chloride NO ug/l 2.0 0,46 01/25/07 02:34 MSP 75-09-2
Methyl-tert-buty1 ether NO ug/l 1.0 0.22 01/25/07 02:34 MSP 1634-04-4
Naphthalene NO ug/l 1.0 0,22 01/25/07 02:34 MSF 91-20-3
n-Propylbenzene NO ug/l 1.0 0.20 01/25/0702:34 MSP 103-65-1
Styrene NO ug/l 1.0 0,15 01/25/07 02:34 MSF 100-42-5
1,1,1,2-Tetrachloroethane NO ug/l 1,0 0.25 01/25/07 02:34 MSF 630-20-6
1, 1, 2,2-Tetrachloroethane NO ug/l 1.0 0,24 01/25/07 02:34 MSP 79-34-5
Tetrachloroethene NO ug/l 1,0 0.16 01/25/07 02:34 MSP 127-18-4
Toluene NO ug/l 1.0 0,24 01/25/07 02:34 MSP 108-88-3
1,2,3-Trichlorobenzene NO ug/l 1.0 0.18 01/25/07 02:34 MSP 87-61-6
1, 2, 4-Trichlorobenzene NO ug/l 1.0 0,20 01/25/07 02:34 MSP 120-82-1
1, 1, 1-Trich1oroethene NO ug/l 1,0 0.35 01/25/07 02:34 MSP 71-55-6
1,1,2-Trich1oroethane NO ug/l 1.0 0,16 01/25/07 02:34 MSP 79-00-5
Trichloroethene 20, ug/l 1,0 0.26 01/25/07 02:34 MSP 79-01-6• Trichlorofluoromethane NO ug/l 1.0 0,41 01/25/07 02:34 MSP 75-69-4
1, 2, 3-Trichloropropane NO ug/l 1.0 0.22 01/25/07 02:34 MSP 96-18-4
1,2,4-Trimethylbenzene NO ug/l 1.0 0,15 01/25/07 02:34 MSP 95-63-6
1, 3, 5-Trimethylbenzene NO ug/l 1.0 0.21 01/25/07 02:34 MSP 108-67-8
Vinyl chloride NO ug/l 1.0 0,58 01/25/07 02:34 MSP 75-01-4
m&p-Xylene NO ug/l 2,0 0.39 01/25/07 02:34 MSP
o-Xylene NO ug/l 1.0 0,17 01/25/07 02:34 MSP 95-47-6
Toluene-d8 (S) 97 , 01/25/07 02:34 MSP 2037-2'6-5
4-Bromofluorobenzene (S) 107 % 01/25/07 02:34 MSP 460-00-4
Oibromofluoromethane (S) 100 , 01/25/07 02:34 MSP 1868-53-7
1,2-0ichloroethane-d4 (S) 95 % 01/25/07 02:34 MSP 17060-07-0

P,c, An,I1IIc,I S,w/cu, Inc.
9800 Kincey Avenue, Suite 100

Huntersville, Ne 28078
Phone: 704.875.9092

Fax: 704.875.9091
ClceAnalyticafw

www.pacelsbs.oom

Date: 01/26/07 Page: 2 of 14

• Asheyille Certification IDs
NC Wastewater 40
NC Drinking Water 37712
SC Environmental 99030
FL NElAP E87648

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced. except in full,

wtthout the written consent of Pace Analytical Services, Inc.

g(~~

Charlotte Certjfjcatjon IDs
NC Wastewater 12
NC Drinking Water 377{)6
SC 99006
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Slug Test and Step-Drawdown Test Datasheets
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September 2007
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MW-38 SLUG TEST (FALLING HEAD)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-38
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 14.53 ft Anisotropy Ratio (Kz/Kr): 1:--

WELL DATA (MW-38)

Initial Displacement: 4.013 ft Static Water Column Height: 14.53 ft
Total Well Penetration Depth: 14.53 ft Screen Length: 1Q.: ft
Casing Radius: 0.08333 ft -- Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 0.2572 ftlday yO = 0.8224 ft
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MW-39 SLUG TEST (RISING HEAD)

PROJECT INFORMATION

Company: ENSR -
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-39
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 11.35 ft Anisotropy Ratio (Kz/Kr): 1:--

WELL DATA (MW-40D)

Initial Displacement: 2.47 ft Static Water Column Height: 11.35 ft
Total Well Penetration Depth: 11.35 ft Screen Length: 1Q: ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 1.362 ftlday yO = 1.729 ft
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MW-39D SLUG TEST (FALLING HEAD)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hanni1in
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-39D
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 58.61 1t Anisotropy Ratio (Kz/Kr): 1:--

WELL DATA (MW-39D)

Initial Displacement: 3.832 ft Static Water Column Height: 58.61 ft
Total Well Penetration Depth: 58.61 1t Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Metood: Bouwer-Rice

K =5.602 ft/day yO =0.1379 ft
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MW-39D SLUG TEST (RISING HEAD)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-39D
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 58.61 ft Anisotropy Ratio (Kz/Kr): 1.--

WELL DATA (MW-39D)

Initial Displacement: 2.885 ft Static Water Column Height: 58.61 ft
Total Well Penetration Depth: 58.61 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =8.11 ft/day yO =0.2947 ft
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MW-40 SLUG TEST (FALLING)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-40
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 12.28 ft Anisotropy Ratio (Kz/Kr): 1.--

WELL DATA (MW-40)

Initial Displacement: 6.021 ft Static Water Column Height: 12.28 ft
Total Well Penetration Depth: 12.28 ft Screen Length: 1Q: ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.198 fVday yO =0.5256 ft
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MW-40 SLUG TEST (FALLING HEAD)

PROJECT INFORMATION

Company: .ENSR.
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-40
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 12.28 ft Anisotropy Ratio (Kz/Kr): 1.

WELL DATA (MW-40)

Initial Displacement: 2.568 ft Static Water Column Height: 12.28 ft
Total Well Penetration Depth: 12.28 ft Screen Length: ~ ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.617 ftlday yO =2.309 ft
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MW-40D SLUG TEST (FALLING HEAD)

PROJECT INFORMATION

Company: ENSR _.

Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-40D
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 46.01 ft Anisotropy Ratio (Kz/Kr): L--

WELL DATA (MW-40D)

Initial Displacement: 4.808 ft Static Water Column Height: 46.01 ft
Total Well Penetration Depth: 46.01 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =5.53 ft/day yO =0.1174 ft
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MW-40D SLUG TEST (FALLING HEAD)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-007
Location: Wake Forest, NC
Test Well: MW-40D
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 46.01 ft Anisotropy Ratio (Kz/Kr): 1:--

WELL DATA (MW-40D)

Initial Displacement: 4.329 ft Static Water Column Height: 46.01 ft
Total Well Penetration Depth: 46.01 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K = 4.809 ft/day yO=0.1019ft
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MW-40D SLUG TEST (RISING HEAD)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-40D
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 46.01 ft Anisotropy Ratio (Kz/Kr): 1:--

WELL DATA (MW-40D)

Initial Displacement: 4.808 ft Static Water Column Height: 46.01 ft
Total Well Penetration Depth: 46.01 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =4.814 ftlday yO =0.0886 ft
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MW-40D SLUG TEST (RISING HEAD)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-40D
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 46.01 ft Anisotropy Ratio (Kz/Kr): 1:--

WELL DATA (MW-40D)

Initial Displacement: 4.29 ft Static Water Column Height: 46.01 ft
Total Well Penetration Depth: 46.01 ft Screen Length: 5. ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =6.885 ftlday yO =0.07851 ft
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MW-41 SLUG TEST (FALLING HEAD)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-41
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 7.41 ft Anisotropy Ratio (Kz/Kr): 1:-

WELL DATA (MW-41)

Initial Displacement: 3.05 ft Static Water Column Height: 7.41 ft
Total Well Penetration Depth: 7.41 ft Screen Length: !Q: ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUT~ON

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.357 ft/day yO =0.09694 ft
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MW-41 SLUG TEST {FALLING HEAD}

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-41
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 7.41 ft Anisotropy Ratio (Kz/Kr): 1:-

WELL DATA (MW-41)

Initial Displacement: 3.69 ft Static Water Column Height: 7.41 ft
Total Well Penetration Depth: 7.41 ft Screen Length: 1Q: ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.569 ftlday yO =0.06659 ft
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MW-41 SLUG TEST #1

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026
Location: Wake Forest, NC
Test Well: MW-41
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 7.41 ft Anisotropy Ratio (Kz/Kr): 1.:

WELL DATA (MW-41)

Initial Displacement: 7.314 ft Static Water Column Height: 7.41 ft
Total Well Penetration Depth: 7.41 ft Screen Length: ~ ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =3.982 ftlday yO =0.1615 ft
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MW-41 SLUG TEST (RISING HEAD)

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-007
Location: Wake Forest, NC
Test Well: MW-41
Test Date: 3-13-2007

AQUIFER DATA

Saturated Thickness: 7.41 ft Anisotropy Ratio {KzlKr): 1:-

WELL DATA (MW-41)

Initial Displacement: 3.035 ft -_.- Static Water Column Height: 7.41 ft
Total Well Penetration Depth: 7.41 ft Screen Length: 1Q: ft
Casing Radius: 0.08333 ft Wellbore Radius: 0.3333 ft

Gravel Pack Porosity: 0.25

SOLUTION

Aquifer Model: Unconfined Solution Method: Bouwer-Rice

K =2.639 ft/day yO =0.1383ft
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WELL TEST ANALYSIS

Data Set: S:\...\MW-39D step test.agt
Date: 07/18/07 Time: 14:16:47

PROJECT INFORMATION

Company: ENSR
Client: Parker Hannifin
Project: 05303-026-300
Location: Wake Forest
Test Well: MW-39D
Test Date: 4/12/07

WELL DATA

Pumping Wells Observation Wells
IWell Name

I
X (tt)

I
Y (tt) II Well Name

I
X (tt)

I
Y (ft)

IMW-39D _. 0 0 o MW-39D 0 0

SOLUTION

Aquifer Model: Leaky Solution Method: Hantush-Jacob

T =24.57 ft2/day S =0.04338
rIB =0.3 KzlKr =1.
b =5. ft
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The Former Parker Hannifin Facility Post CJosure Part B Permit includes a checklist in Appendix
E, Section II of the components which must be addressed in order to complete the RCRA Facility
Investigation. The following is a listing of the major components of the checklist along with
reference information and discussion regarding the data collected for each item.

A. Environmental Setting

1. Hydrogeology

The Hydrogeology has been effectively characterized for both the former Parker facility and
the adjacent properties in previously submitted reports {Earth Tech 2002, RUST 1997, S&ME
1995), along with extensive additional information provided in this Phase VII RFI report. The
direction and rate of groundwater movement across the facility is well understood, as is the
current location and movement of the dissolved phase plume. Semi-annual groundwater
monitoring and reporting have been conducted for several years and these reports provide
substantial documentation of the temporal trends for groundwater movement.

2. Soils

Both near surface soils and subsurface geology have been adequately characterized for both
on-site and adjacent properties in previously submitted reports (Earth Tech 2002, RUST
1997, S&ME 1995), along with the extensive additional information provided in this Phase VII
RFI report. This report also includes cross sections which summarize some of that
information, along with a detailed summary of site geology and local geologic maps.
Approximately fifty-five monitoring wells have been installed onsite and offsite, and
subsurface soil and geology information has been collected from the majority of these,
including rock cores from a handful of these wells, and all of this information has been
documented in boring logs prepared for each well.

3. Surface Water and Sediment

Surface water and sediment characteristics have been adequately defined in previous RFI
report submissions (Earth Tech 2002, RUST 1997). There are no surface water bodies (e.g.;
ponds or lakes) on the subject site. There are three small streams which are sourced on the
western perimeter of the subject property and adjacent properties, and monitoring programs
over the past three years have demonstrated the flow in these streams to be seasonally
dependent. The ongoing RCRA Permit required monitoring program includes sampling of
these streams.

4. Air

The required climate and air flow conditions at the site have been addressed in a previous
RFI report submission (RUST 1997).

B. Source Characterization

1. Unit/Disposal Area Characteristics

A complete list of SWMUs and AOCs is included in Appendix 0 of the RCRA Part B Permit.
The Permit lists a current status of all SWMUs and AOCs that have been associated with the
site. Other previous RFI reports also contain information concerning SWMUs and AOCs
(Earth Tech 2002, RUST 1997, S&ME 1995).
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2. Waste Characteristics

A list of SWMUs and AOCs and the wastes that were associated with each are included in
Section 4.0 of the 2002 Earth Tech RFI Report, along with a brief history of releases that
have been associated with each SWMU or AOC. Other previous RFI reports also contain
information concerning historic site waste characteristics (Earth Tech 2002, RUST 1997,
S&ME 1995).

C. Characterization ofReleases of Hazardous Constituents

1. Groundwater Contamination

On- and off-site groundwater contamination has been effectively characterized for both the
former Parker facility and the adjacent properties in previously submitted reports (Earth Tech
2002, RUST 1997, S&ME 1995), along with extensive additional information provided·in this
Phase VII RFI report. Groundwater flow direction, as well as the extent of the dissolved
phase groundwater plume is well defined. Semi-annual groundwater monitoring and
reporting have been conducted for several years and these reports provide substantial
documentation of the temporal trends for dissolved phase groundwater contaminant
concentrations.

2. Soil Contamination

ENSR completed soil delineation activities at SWMUs #31/#33, AOC #38, and the Northeast
Building Area (NEBA) along with a statistical evaluation of background metals in soil. A
complete description ofdelineation activities is included in the RCRA Facility Investigation­
Soil Assessment and Statistical Evaluation of Background Metals in Soils (ENSR, 2006).

A description of soil contamination associated with SWMUs and AOCs on-site is included in
Section 6.3 of the 2002 Earth Tech RFI Report. Other previous RFI reports also contain
information concerning soil contamination at the site (Earth Tech 2002, RUST 1997, S&ME
1995).

3. Surface Water and Sediment Contamination

Low concentrations of volatile organic compounds from the groundwater plume discharge
into the stream in the vicinity of the property line along the western perimeter of the site.
Surface water contamination has been effectively characterized for both the former Parker
facility and the adjacent properties in previously submitted reports (Earth Tech 2002, RUST
1997, S&ME 1995). Semi-annual surface water monitoring and reporting have been
conducted for several years and these reports provide substantial documentation of the
temporal trends for surface water contaminant concentrations.

4. Air Contamination

The required climate and air flow conditions at the site have been addressed in a previous
RFI report submission (RUST 1997).
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D. Potential Receptors

1. Current local uses and planned future uses of groundwater

Surrounding water supply wells have been sampled, and water usage has been verified
within one mile of the facility. There are no water supply wells located within the defined
plume of impacted groundwater, or between the plume and the apparent groundwater
discharge point; Horse Creek. All land within the Town of Wake Forest city limits has access
to municipal water and several subdivisions located within the survey area have been
annexed by the Town of Wake Forest and receive municipal water..Surrounding water
supplywells have been sampled to the north, south and west of the facility. Future planning
in the vicinity of the site will take into account the need for municipal water.

2. Current local uses and planned future uses of surface waters directly impacted by
the facility.

There are three small streams which are sourced on the western perimeter of the property
and adjacent properties, and monitoring programs over the past three years have
demonstrated the·f1ow in these streams to be seasonally dependent. There are currently no
surface water intakes on Horse Creek or any of the perennial streams adjacent to the facility.
Due to the limited quantity and seasonally variable flow of surface waters in the vicinity to the
site, and the availability of Town of Wake Forest municipal water supplies in the area, it is
unlikely that the streams would be utilized as water supplies in the future.

3. Human use of or access to adjacent lands.

The facility is bordered to the east and southeast by Route US 1. The areas immediately
adjacent to the facility to the northeast, north, and northwest are undeveloped. The land
along the western boundary of the site is being developed as residential property with
municipal water supplies. The properties immediately to the south and east of the facility are
zoned for commercial use. Previous reports summarize human use and access to adjacent
properties (Earth Tech 2002).

4. General description of the biota in surface water bodies on, adjacent to, or affected
by the facility.

The biota survey was performed in 1997 by contacting the North Carolina Natural Heritage
Program (NCNHP) which maintains a database of state or federally listed threatened,
endangered, or rare plant and animal species. The NCNHP has no records of known
occurrences of state or federally listed threatened, endangered, or rare plant and animal
species within a one~mile radius of the facility.

5. A general description of the ecology within the area adjacent to the facility.

An investigation was conducted of the study area to classify dominant ecological
communities and investigate the possible presence of endangered, threatened, or rare
species. The survey included a review of existing literature and mapping conducted by the
NCNHP, U.S. Fish and Wildlife Service, National Wetlands Inventory Mapping, USGS 7~1/2

Minute Topographic Quadrangle Mapping, Wake County Soil Survey maps and data, aerial
photographs, and a field reconnaissance of the study area. No federally or state listed
threatened or endangered species are reported to occur in the area and none were observed
during the field reconnaissance (Earth Tech 2002).
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6. A general demographic profile of the people who use or have access to the facility
and adjacent land.

The estimated population of Wake Forest, NG is 22,651 with 47.5% male and 52.1 % female
breakdown. The median age of residence is 31.5 years old. The median household income
in Wake Forest for 2005 was $54,500. The Wake Forest community is broken down into
78.6% White Non-Hispanic, 15.8% Black, 2.1 % Hispanic, 1.6% two or more races, 0.8%
other race, 0.6% American Indian, and 0.6% Korean (2000 Census).

7. A description of any known or documented endangered or threatened species near
the facility.

No federally or state listed threatened or endangered species are reported to occur in the
area and none were observed during the field reconnaissance (Earth Tech 2002).
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7041 Old Wake Forest Drive, Suite 103, Raleigh, North Carolina, 27616-3013
T 919-872-6600 F 919-872-7996 www.ensr.aecom.com

February 4, 2008

Mr. Larry Stanley
North Carolina Department of Environment and Natural Resources
Division of Waste Management
401 Oberlin Road, Suite 150
Raleigh, North Carolina 27605

Re: Response to NCDENR Comments Regarding RFI
(NCDENR-HWS Comment Letter dated December 3, 2007)
Revised RFI - Groundwater Investigation Report (Phase VII - Offsite Investigation)
Former Parker Hannifin Facility,
Wake Forest, NC
EPA 10 # NCO 002591 014

Dear Mr. Stanley:

ENSR Consulting and Engineering (NC), Inc. (ENSR), on behalf of Parker Hannifin Corporation (Parker), is
providing replacement pages for the report, a summary table for Appendix H, and new figures for the above
referenced document in response to the December 3, 2007 comment letter from the North Carolina
Department of Environment and Natural Resources (NCDENR) Hazardous Waste Section (HWS). The
document referenced above was prepared and submitted by ENSR and Parker in September 2007 and
documents Phase VII of the RCRA Facility Investigation (RFI) for the former Parker facility in Wake Forest
North Carolina.

ENSR and Parker have reviewed the comments provided by the HWS and have modified the text for the RFI
Report to address the comments. Attached are three complete sets of replacement pages for the Table of
Contents (pages iii, iv, and vi) along with replacement pages for the text of the report (pages 6-6 through 6-8,
7-1,7-2,8-1 and 8-2) in order to revise document. In addition, we are adding a new Appendix H to the report
that will consist of one table and three figures. In addition, we are providing revised figures (Figures 2, 4 and
5) for the report.

The remaining tables, figures, and appendices from the original submission of this document should not be
removed or replaced.

Parker and ENSR appreciate your prompt review and comment on these revisions. If you have any
questions, please contact us at (919) 872-6600.

Sincerely,

•

ENSR Consulting and Engineering (NC), Inc.

LOT Resp to 120307 HWS Comments - Resubmit Revised Final PhVII RFI
020408.doc

ENSR IAECOM
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I certify under penalty of law that this document and all attachments were prepared under my direction or
supervision in accordance with a system designed to assure that qualified personnel properly gather and
evaluate the information submitted. Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering information, the information submitted is, to
the best of my knowledge and belief, true, accurate, and complete. I am aware that there are significant
penalties for sUbmitting false information, including the possibility of fine and imprisonment for knowing
violations.

Date:

•

•

Martha Connell

Parker-Hannifin Corporation; Manager, Environmental Services

Designated Signatory
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Findings and conclusions based on the conceptual site model are summarized below.

•

•

•

• Bedrock in the vicinity of the Former Parker Facility typically consists of a gneissic rock with a high

degree of fractures and structure fabric near the interface of PWR and bedrock. The Former Parker
Facility is bounded by the north-northeast trending Paleozoic-aged Nutbush Creek fault to the west
and the Rolesville batholith to the east.

Numerous joint sets exist in the area with dominantly northeast strikes and vertical to subvertical dips.
The dominant regional joint orientation is north 75° ± 10° west (yV) with a dip of 80° north (N). A

secondary, longitudinal joint orientation that is approximately parallel to strike is present at N 4° -25° E.

The predominant regional joint orientation is expressed in the smaller tributaries and the secondary
joint orientation is expressed in the orientation of Horse Creek.

Due to the foliated nature of the underlying geologic material, groundwater flow on-site is complex (Le.
not isotropic, and homogeneous). The water table surface is approximately 10 to 40 feet below the

ground surface within the unconsolidated saprolite in the eastern Piedmont.
Groundwater flow is not perpendicular to the potentiometric lines or the topographic (ground surface)
contours on the Former Parker Facility. The flow is more complex due to local and regional geology

and hydrogeology. The groundwater flow as demonstrated by the flow nets constructed for this phase
of investigation explains the orientation and current location of the dissolved phase plume. The

groundwater flow has been effectively "deflected" northward by the structural fabric of the aquifer,

leading to the orientation and current location of the plume.

• Based on the proposed conceptual site model for groundwater and dissolved phase plume movement, the
current monitoring well network is fully adequate for monitoring the position and movement of the dissolved
phase plume.

•
6-6 September 2007
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7.0 Conclusions

This RCRA Facility Investigation Report (documenting Phase VII of the investigations) was prepared by ENSR
on behalf of Parker to present the results of offsite monitoring well installation/sampling activities along with a

Conceptual Site Model for the movement of groundwater and the dissolved phase plume. This investigation
and report have been conducted and submitted in order to complete the offsite efforts to define the aerial

extent of impacted groundwater, and based on the results outlined herein; the dissolved phase groundwater
plume has now been completely defined. In addition, this report includes a discussion of the conceptual site

model developed by ENSR and Parker which provides an explanation for the movement (from the
documented sources areas) and current orientation/location of the impacted groundwater plume.

7.1 Site Geology

A total of six monitoring wells (MW-38, MW-39, MW-39D, MW-40, MW-40D, and MW-41) were installed during
this investigation to evaluate the extent of vac impacted groundwater. Monitoring wells MW-38, MW-39, MW­

40, and MW-41 were shallow wells installed in the deep saprolite/PWR zone. Monitoring wells MW-39D and
MW-40D were deep wells installed in the upper bedrock. During the installation of the deep wells, rock cores

were collected to examine the lithology and fracture density of the underlying bedrock and to evaluate the
location of the Nutbush Creek fault zone (mapped near the Former Parker Facility: Figure 3). During rock

coring, a biotite-hornblende gneiss, informally known as the Raleigh Gneiss, was encountered. The Falls
Leucogneiss, normally associated with the Nutbush Creek fault, was not observed in either of the cores,

suggesting that the Nutbush Creek fault is west of the boring locations.• 7.2 Extent of VOCs, 1,4-Dioxane, and Metals in Groundwater

A total of thirteen groundwater samples were collected from the six monitoring wells installed during the
subject investigation (MW-38, MW-39, MW-39D, MW-40, MW-40D, and MW-41). Samples were collected
during three different sampling events during November 2006, and January and February 2007. Groundwater

samples were analyzed for vacs, 1A-dioxane, and metals.

Groundwater analytical results from the subject event indicated several compounds detected at concentrations

in excess of the 2L groundwater standards. The compounds detected at concentrations exceeding the 2L
standard (indicated in parentheses) are summarized below (Tables 3, 4, 5, and 6).

• TCE (2.8 IJg/L) was detected in the groundwater samples from MW-38, MW-40, and MW-40D;

• 1A-dioxane (7 IJg/L) was not detected above laboratory reporting limits in groundwater samples
collected from newly installed wells; and

• No metals were detected above the RCRA permit limits in groundwater samples collected from newly
installed wells.

The geographic extent of TCE-impacted groundwater was not delineated to below 2L groundwater standards
during this investigation. However, the areal extent of TCE impacted groundwater is bracketed to the
northwest of MW-38 by Horse Creek. The northern plume boundary does not likely cross the hydrologic
boundary with Horse Creek. This is supported by offsite potable water supply well sampling completed

• previously (Appendix B). Based on the results of the offsite RFI, the plume boundaries are well defined in all
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directions. An isoconcentration map of TCE in groundwater for the 15t 2007 Semi-Annual Groundwater
Monitoring event is included in Figure 7.

7.3 Completion of RFI

All of the SWMUs and AOCs identified at the Former Parker Facility have been adequately investigated during

successive phases of investigation by Parker, ENSR and others. Of the SWMUs originally identified and

investigated by the various phases of RFI completed to-date, only three areas remain as requiring additional
corrective action for soil impacts. Extensive investigation through soil sampling, the installation of additional

offsite monitoring wells, sampling of offsite potable water supply wells, and surface water sampling have
defined the aerial extent of the dissolved phase groundwater plume from the source areas on the Former
Parker Facility to Horse Creek.

With the completion of this Phase VII RFI and submission of this report, Parker has satisfied all of the
requirements for completion of the RCRA Facility Investigation which are listed in the facility's RCRA Part B
Post Closure Permit (Appendix E - RCRA Facility Investigation Plan Outline). Appendix G in this Phase VII

RFI report contains a listing of the major components of the RFI Outline taken from the Permit along with
reference information and discussion regarding the data collected for each item.

7-8 September 2007
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• 6.7 Surface Water Quality
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In connection with previous investigations conducted at the site, surface water samples have been collected

from three tributaries to Horse Creek. One of these tributaries (identified as Tributary A-1 with Sub-Tributary
A-2) drains the north and northwest portions of the site. This tributary and its sub-branches originate on-site

and carry flow to the northwest. A second tributary (identified as Tributary B-1) drains the property located
north of the Former Parker Facility, and flows northwest to Horse Creek. The third tributary (identified as

Tributary C-1) drains the property south of the Former Parker Facility, and flows north to Horse Creek.

Samples were collected from Tributary A-1 in 1995 in connection with RFI field studies underway. Additional
samples were collected in 2002, also in connection with RFI field studies. Surface water sampling from all

three tributaries has been conducted in conjunction with the semi-annual groundwater monitoring and
reporting events for the Former Parker Facility since July 2005. Sampling results and sample locations for the
prior field studies have been included in previous RFI reports. Appendix H of this document includes a

summary table which presents all surface water sampling results for these sampling events conducted since
1995.

The sampling procedures used during the semi-annual sampling events (beginning in 2005) are outlined in the

monitoring reports, and can be summarized as follows. The grab samples are collected by submerging a new
capped glass jar into the stream. The jar is then uncapped below the air-water interface with the mouth of the
jar pointed downstream. The jar is then closed underwater and its contents transferred into laboratory

supplied containers. During the sampling process, the sampler is careful to stand beside the stream while

sampling to reduce the extent of disturbance to the stream bottom. To avoid influences from surface run-off,
samples are not collected within 72 hours of a significant rain event (Le., more than 0.5-inches in a 24-hour

period). It should be noted that samples can only be collected when adequate water is available in the
tributaries at the specified locations. Due to severe regional drought conditions, it has not been possible to

collect samples from all locations during the monitoring events conducted since 2005. The following sections
provide a review of the analytical results from the surface water sampling events

6.7.1 Pre-2005 Surface Water Sampling Events

Surface water samples were collected from several locations along Tributary A, on the former Parker Facility
property, during the 1995 field investigations. The compound TCE was detected in four of the samples (SW-1

at 13.1 IJg/1, SW-2 at 9.8 IJg/1, SW-3 at 19.1 IJgll, and SW-4 at 9.5 IJg/l) and cis-1 ,2 DCE was detected in two of

the samples (SW-3 at 5.0 IJg/1 and SW-4 at 8.8IJg/I). Sample locations SW-3 and SW-4 were close to the
facility building and SW-1 was near the downgradient property line. Sample locations and summary analytical
data are provided in Appendix H.

Samples were also collected from Weirs installed in Tributary A to measure the stream flow. WeirW-1 was
installed in approximately the same location as SW-1. The compound dichloromethane was detected in one of

these samples (SW-1 at 10.3IJg/I).

Another round of surface water sample collection was conducted at several locations along Tributary A, on the
former Parker Facility property, during the 2002 field investigations. The compound TCE was detected in two
of the samples (SW-6 at 33 IJg/1 and SW-7 at 3.0 IJg/1). The compound PCE was detected in one of the
samples (SW-6 at 7.0 IJgll). The compound cis-1 ,2 DCE was detected in two of the samples (SW-6 at 47 IJg/l
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• and SW-7 at 4IJg/I). These sample locations are along Tributary A, and are all located off the Former Parker
Facility property. Sample location SW-6 is at the old property line, then moving down stream the sample

locations precede in this order: SW-7, SW-10, SW-9 and then SW-8 at Horse Creek. Sample locations and
summary analytical data are provided in Appendix H.

6.7.2 Post 2005 Surface Water Sampling Events

Surface water sampling has been conducted along the three tributaries to Horse Creek in conjunction with the
semi-annual groundwater sampling events since 2005. A total of nine sampling points have been included in
these events. Sampling locations and summary analytical data are provided in Appendix H. The current

sampling locations identified as SW-8, SW-9, and SW-10 correspond approximately with the sampling
locations from the 2002 field event as discussed in the previous section. The current sampling program

includes an additional location, SW-11, which is upstream of the SW-1 0 location. In addition, there is now a
location SW-12 which is approximately between the old SW-1 and SW-310cations from the 1995 field events.
The new sampling locations SW-14 and SW-15 are on Tributary B, and the new sampling locations SW-16

and SW-17 are located on tributary C.

A review of the analytical results for sampling events conducted since 2005 indicate only limited detections of

targeted compounds during the monitoring events. Targeted vacs have been detected in four sampling

points during three sampling events. Multiple targeted compounds have only been found in the sample
collected from one location (SW-12). Sampling location SW-12 is on Tributary A, and is the closest current

sampling location to the SWMU#16 area and the former Parker Facility building.

• Surface Water sampling location SW-12 is located near monitoring well MW-7 and Extraction well RW-19.
During the February 2006 and the February 2007 sampling events, four targeted vac compounds were

detected in samples collected at this location. The compounds detected were cis-1 ,2-DCE, PCE, TCE, and
trichlorofluoromethane. These are the only two sampling events where a sample could be collected from this

location during the monitoring events, due to seasonal and drought induced low flow conditions.

Very low concentrations of TCE were detected at sampling point SW-14 during the August 2006 event (2.0

IJg/I), and also at sampling point SW-15 during the February 2007 sampling event (1.0 IJg/I).

In addition, a low concentration of Toluene (1.4 IJg/I) was detected at the SW-11 sampling point during the July
2005 event, and in the SW-17 sampling point during the February 2007 event.

6.7.3 Comparison to Surface Water Standards

The sample summary table in Appendix H also lists the applicable NCDENR Surface Water Standards based

on the classification of the Horse Creek and its tributaries as Water Supply WS-IV (15A NCAC 2B .0216). A
review of the historical sampling data indicates that only two compounds have been detected at concentrations

above the associated standard: TCE and PCE.

•
• PCE was detected at sampling point SW-6 during the January 2002 sampling event at concentrations

above the standard of 0.7 IJg II.
• PCE was detected at sampling point SW-12 during the February 2006 and February 2007 sampling

events at concentrations above the standard of 0.7 IJg II.
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• TCE was detected at sampling points SW-1, SW-2, SW-3, and SW-4 during the 1995 sampling events at

concentrations above the standard of 2.5 IJg II. as detailed above.

• TCE was detected at sampling points SW-6 and SW-7 during the January 2002 sampling event at
concentrations above the standard of 2.5 IJg II.

• TCE was detected at sampling point SW-12 during the February 2006 and February 2007 sampling

events at concentrations significantly above the standard of 2.5 IJg II.
and

• TCE was detected at sampling points SW-14 in August 2006 and SW-15 during the February 2007
sampling events at concentrations below the standard of 2.5 IJg II.

In summary, concentrations of targeted compounds in excess of the NCDENR Surface Water Standards have
been detected in samples collected at surface water sampling locations on the Former Parker Hannifin

property, with the most significant detections occurring at the SW-12 sampling location. This sampling location

is near the currently active groundwater extraction well RW-19.

6.8 Summary of Conceptual Site Model

Findings and conclusions based on the conceptual site model are summarized below.

• Bedrock in the vicinity of the Former Parker Facility typically consists of a gneissic rock with a high

degree of fractures and structure fabric near the interface of PWR and bedrock. The Former Parker
Facility is bounded by the north-northeast trending Paleozoic-aged Nutbush Creek fault to the west

and the Rolesville batholith to the east.

• Numerous joint sets exist in the area with dominantly northeast strikes and vertical to subvertical dips.

The dominant regional joint orientation is north 75° ± 10° west 0J'/) with a dip of 80° north (N). A
secondary, longitudinal joint orientation that is approximately parallel to strike is present at N 4° -25° E.
The predominant regional joint orientation is expressed in the smaller tributaries and the secondary

joint orientation is expressed in the orientation of Horse Creek.

• Due to the foliated nature of the underlying geologic material, groundwater flow on-site is complex (Le.
not isotropic, and homogeneous). The water table surface is apprOXimately 10 to 40 feet below the

ground surface within the unconsolidated saprolite in the eastern Piedmont.

• Groundwater flow is not perpendicular to the potentiometric lines or the topographic (ground surface)
contours on the Former Parker Facility. The flow is more complex due to local and regional geology
and hydrogeology. The groundwater flow as demonstrated by the flow nets constructed for this phase

of investigation explains the orientation and current location of the dissolved phase plume. The
groundwater flow has been effectively "deflected" northward by the structural fabric of the aquifer,

leading to the orientation and current location of the plume.

Based on the proposed conceptual site model for groundwater and dissolved phase plume movement, the
current monitoring well network is fully adequate for monitoring the position and movement of the dissolved
phase plume.
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7.0 Conclusions

This RCRA Facility Investigation Report (documenting Phase VII of the investigations) was prepared by ENSR

on behalf of Parker to present the results of offsite monitoring well installation/sampling activities along with a

Conceptual Site Model for the movement of groundwater and the dissolved phase plume. This investigation

and report have been conducted and submitted in order to complete the offsite efforts to define the aerial

extent of impacted groundwater, and based on the results outlined herein; the dissolved phase groundwater

plume has now been completely defined. In addition, this report includes a discussion of the conceptual site

model developed by ENSR and Parker which provides an explanation for the movement (from the

documented sources areas) and current orientation/location of the impacted groundwater plume.

7.1 Site Geology

A total of six monitoring wells (MW-38, MW-39, MW-39D, MW-40, MW-40D, and MW-41) were installed during

this investigation to evaluate the extent of vac impacted groundwater. Monitoring wells MW-38, MW-39, MW­

40, and MW-41 were shallow wells installed in the deep saprolite/PWR zone. Monitoring wells MW-39D and

MW-40D were deep wells installed in the upper bedrock. During the installation of the deep wells, rock cores

were collected to examine the lithology and fracture density of the underlying bedrock and to evaluate the
location of the Nutbush Creek fault zone (mapped near the Former Parker Facility: Figure 3). During rock

coring, a biotite-hornblende gneiss, informally known as the Raleigh Gneiss, was encountered. The Falls

Leucogneiss, normally associated with the Nutbush Creek fault, was not observed in either of the cores,

suggesting that the Nutbush Creek fault is west of the boring locations.

7.2 Extent of VOCs, 1,4-Dioxane, and Metals in Groundwater

A total of thirteen groundwater samples were collected from the six monitoring wells installed during the

subject investigation (MW-38, MW-39, MW-39D, MW-40, MW-40D, and MW-41). Samples were collected

during three different sampling events during November 2006, and January and February 2007. Groundwater

samples were analyzed for vacs, 1A-dioxane, and metals.

Groundwater analytical results from the subject event indicated several compounds detected at concentrations

in excess of the 2L groundwater standards. The compounds detected at concentrations exceeding the 2L

standard (indicated in parentheses) are summarized below (Tables 3,4,5, and 6).

• TCE (2.8 IJg/L) was detected in the groundwater samples from MW-38, MW-40, and MW-40D;

• 1A-dioxane (7 IJg/L) was not detected above laboratory reporting limits in groundwater samples

collected from newly installed wells; and

• No metals were detected above the RCRA permit limits in groundwater samples collected from newly
installed wells.

The geographic extent of TCE-impacted groundwater was not delineated to below 2L groundwater standards

during this investigation. However, the areal extent of TCE impacted groundwater is bracketed to the

northwest of MW-38 by Horse Creek. The northern plume boundary does not likely cross the hydrologic

boundary with Horse Creek. This is supported by offsite potable water supply well sampling completed
previously (Appendix B). Based on the results of the offsite RFI, the plume boundaries are well defined in all
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directions. An isoconcentration map of TCE in groundwater for the 1sl 2007 Semi-Annual Groundwater

Monitoring event is included in Figure 7.

7.3 Completion of RFI

All of the SWMUs and AOCs identified at the Former Parker Facility have been adequately investigated during
successive phases of investigation by Parker, ENSR and others. Of the SWMUs originally identified and

investigated by the various phases of RFI completed to-date, only three areas remain as requiring additional
corrective action for soil impacts. Extensive investigation through soil sampling, the installation of additional

offsite monitoring wells, sampling of offsite potable water supply wells, and surface water sampling have
defined the aerial extent of the dissolved phase groundwater plume from the source areas on the Former
Parker Facility to Horse Creek.

With the completion of this Phase VII RFI and submission of this report, Parker has satisfied all of the
requirements for completion of the RCRA Facility Investigation which are listed in the facility's RCRA Part B

Post Closure Permit (Appendix E - RCRA Facility Investigation Plan Outline). Appendix G in this Phase VII
RFI report contains a listing of the major components of the RFI Outline taken from the Permit along with

reference information and discussion regarding the data collected for each item.
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