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1 INTRODUCTION 

In 2010, Motors Liquidation Company (MLC) contracted O’Brien & Gere Engineers, Inc. (O’Brien & Gere) to 
prepare and implement a Work Plan for a groundwater investigation at the Burton Parcel. The Burton Parcel 
property ownership was transferred to the current property owner, Revitalizing Auto Communities 
Environmental Response Trust (RACER Trust), on March 31, 2011. 

The Burton Parcel (located at the west side of the Hemphill Landfill), is located at 3289 South Saginaw Street on 
the corner of South Saginaw Street and Hemphill Road in Burton, Michigan as depicted on Figure 1 (Site 
Location Map).  The Burton Parcel Site is depicted on the Site Layout included as Figure 2.   

A Groundwater Investigation Work Plan describing the proposed groundwater investigation at the Burton 
Parcel portion of the Hemphill Landfill was sent to the Michigan Department of Natural Resources and 
Environment (MDNRE), now the Michigan Department of Environmental Quality (MDEQ), on September 9, 
2010. The MDNRE approved the Work Plan in a letter dated October 18, 2010. This Report describes the results 
of implementing the approved Groundwater Investigation Work Plan at the Burton Parcel Site.  
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2 SITE BACKGROUND AND SETTING 

2.1 SITE DESCRIPTION 

The Burton Parcel is located at the southeast corner of the South Saginaw Street and Hemphill Road intersection 
in Genesee County, Burton, Michigan.  The Burton Parcel is located within Section 29 and 30 of Township 7 
North, Range 7 East.  A Site Location Map is included as Figure 1 and a figure depicting the layout of the Burton 
Parcel Site is included as Figure 2.  The Burton Parcel contains the 10 acre western portion of the Hemphill 
Landfill and is presently an unused lot with portions covered with asphalt or gravel.  The Burton Parcel is 
bounded to the north by Hemphill Road, on the west by an active service station and South Saginaw Street, on 
the east by an open field (privately owned), and on the south by Westgate Plaza (commercial property).   

Prior to 1941 the Burton Parcel property was used for agricultural purposes.  As part of the municipal Hemphill 
Landfill, the Burton Parcel was filled with industrial and municipal wastes from sometime after 1941 to 
approximately 1958. Filling activities continued east of the Burton Parcel until 1978. The Burton Parcel property 
was used for commercial development beginning in 1955 with the construction of a building occupied by Kroger 
on the northern portion of the site.  A second building occupied by Taystee Bread was formerly located in the 
central portion of the Site, and a discount department store was added to the building in 1959. 

General Motors Corporation (GMC) purchased the property in 1978. Prior to GMC purchasing the property it 
was owned by the City of Burton.  Remediation & Liability Management Company, Inc. (REALM), a wholly owned 
subsidiary of GMC, managed the Site from 2001 until 2009, when MLC assumed management of the property as 
part of the GMC bankruptcy process. The property was transferred to the current owner, RACER Trust, on March 
31, 2011.   

Previous investigations into the potential environmental impacts of the Burton Parcel property have been 
performed. A summary of these investigations is included in Section 2.2. 

2.2 PREVIOUS SITE INVESTIGATIONS 

Phase I, II, III, and IV investigations were performed at the Burton Parcel by Goldberg, Zoino & Associates (GZA) 
from September 1987 through May 1988.   The Phase I & II investigations were performed from September 
1987 through November 1987 and the Phase III and IV investigations were performed from February 1988 
through May 1988. The Phase I Investigation included sampling the vadose zone and installing a deep soil boring 
and monitoring well.  Based on the results of the Phase I Investigation, Phase II activities consisting of additional 
vadose zone sampling and soil boring/monitoring well installations performed in November 1987.  The Phase III 
& IV investigations were performed at the Burton Parcel to further assess the results of the Phase I & II 
Investigations. 

A geophysical survey was completed by WW Engineering & Science (WWES) and documented in a report dated 
January 1991. 

The Michigan Department of Natural Resources (MDNR) collected soil and groundwater samples from the 
Burton Parcel in 1992 as part of a larger investigation associated with the Hemphill Landfill and Windiate Park 
investigations. 

In November 1994 a Work Plan was prepared and submitted to the Michigan Department of Environmental 
Quality (MDEQ). The Work Plan presented quarterly groundwater sampling results and methods for assessing 
whether conditions at the Hemphill landfill could impact the nearby drainage ditch. 

In November 1997, the results of an investigation at the Burton Parcel were documented and submitted to the 
MDEQ. The report summarized the investigation to assess the presence of subsurface waste fill at the Burton 
Parcel. 

Based upon the results of the waste fill investigation, an additional investigation was performed to assess the 
extent of subsurface waste fill and assess potential reuse of the property. The results of this investigation were 
reported in March 2001. 
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Insight Environmental Services, Inc. (Insight) was retained by Genesee County to perform Phase I and Phase II 
Environmental Site Assessments (ESAs) to assess a smaller portion of the Burton Parcel property for the 
potential construction of a medical facility.  

2.3 GEOLOGIC SETTING 

2.3.1 Regional Geology 
Glacial till deposits in Genesee County are approximately 100 to 200 ft thick in the eastern section of the county 
and 50 to 100 ft thick in the western section. The drift is predominantly clay/till with isolated lenses of sand 
and/or gravel.  
 
A confining unit exists in the area based on review of water well records.  A review of water well records 
indicates the confining unit is a blue/grey clay and generally exists at 12 to 135 feet below grade (fbg) with 
thicknesses ranging from 30 to 150 ft. 
 
Stratigraphically the area is part of the Michigan Basin, which is a relatively shallow, intracratonic structure that 
includes the Lower Peninsula, part of the Upper Peninsula, and parts of Wisconsin, Illinois, Indiana, Ohio, and 
Ontario. The topography of the bedrock surface in Genesee County ranges from 600 to 700 ft above mean sea 
level (MSL). 

The predominant underlying bedrock in Genesee County is the Saginaw Formation. The Saginaw Formation has 
a maximum thickness of 765 ft, as reported from well logs collected in the Michigan Basin (MDEQ, 1978). In 
Genesee County the Saginaw Formation is thickest (100 to 200 ft) in the Northwestern part of the county. The 
formation thins and finally pinches out in the east and southeastern parts of the county. The Saginaw Formation 
is generally composed of interbedded sandstones, shales, limestone, and coal. 

Underlying the Saginaw are the Michigan Formation and the Marshall Sandstone. The Michigan Formation is the 
underlying bedrock in eastern Genesee County in areas where the Saginaw Formation has thinned out. The 
Michigan Formation is composed of beds of anhydride and gypsum, gray to dark gray and greenish-gray shale, 
limestone, dolomite, and sandstone. A sand unit of the Michigan Formation, called the Michigan "Stray 
Sandstone" is reported to be a potential source for large quantities of natural gas. The Michigan Formation is 
approximately 50 to 200 ft thick in Genesee County. The Marshall Sandstone underlies the Michigan Formation 
and consists of sandstone and siltstone with some zones exhibiting red coloration. The Michigan Formation 
thins out south of Genesee County and is replaced by Marshall Sandstone as the uppermost bedrock formation 
underlying the glacial drift. The Marshall Sandstone is the major regional water-bearing unit. 

2.3.2 Regional Hydrogeology 
Genesee County is located on the border of usable groundwater from Mississippian formations (Marshall 
Sandstone) and Pennsylvanian (Saginaw) formations. At the western edge of Genesee County, well sampling 
efforts have documented that the total dissolved solid (TDS) levels in these formations are as high as 100,000 
mg/l. The glacial drift also has been shown to have elevated levels of TDS. The brine content of these formations 
diminishes to the east, away from the center of the Michigan Basin. The regional groundwater flow in the 
Saginaw Formation and Mississippian formations is to the northwest. Well logs east of the Site provided by the 
Genesee County Health Department indicate that usable groundwater is encountered in the area at 
approximately 200 ft below land surface. 

A small portion of the domestic wells in Genesee County are installed in discontinuous sand and gravel beds 
within the glacial drift. A larger portion of the wells are installed in bedrock formations, typically the Marshall 
Sandstone. 
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3 FIELD SAMPLING METHODS 

This section provides field sampling procedures employed during implementation of the groundwater 
investigation.   

3.1 UTILITY CLEARANCE 

Prior to performing the investigation, an underground utility survey of the Burton Parcel was performed to 
assist in placing sample locations.  This survey included review of existing files, gathering information from 
public utility companies, and reviewing the City of Burton records. 

A underground utility clearance was performed in advance of subsurface work.  Prior to marking the proposed 
groundwater monitoring well locations, information regarding underground utilities and structures was 
obtained and reviewed.  Using this information, the site was visually inspected for physical evidence of buried 
lines or structures, including pavement cuts and patches, variation in or lack of vegetation, variations in grading, 
etc.  The public underground locating service (MISS DIG) was contacted to request underground utility marking 
around the Burton Parcel three days prior to commencing drilling work.  

3.2 GROUNDWATER MONITORING WELL INSTALLATION AND DEVELOPMENT  

Soil borings were installed in accordance with the MDEQ-approved Work Plan and the O’Brien & Gere Protocol, 
using a Rotosonic® drill rig.  A Rotosonic® drill rig operates similar to a conventional top-drive rotary or auger 
rig. This drilling system employs simultaneous high frequency vibration and low speed rotational motion along 
with down pressure to advance the cutting shoes of the drill string. This technique provides a continuous soil 
core and generates minimal cuttings. The soil core will start from the ground surface and continue to the bottom 
of the boring. 

Drilling operations take place from the drill platform, which is about four ft above ground. Steel drill casing and 
core barrel are connected to the head from the work platform/support truck and are then hoisted to vertical in 
the derrick. Tool joints are connected and disconnected by a hydraulic vise/wrench that is in the base of the 
derrick. The Rotosonic® head is able to pivot 90 degrees making connection of the rods easier and safer. 

The Rotosonic® drilling system uses an override core barrel system. A 4-in or 6-in diameter, 10-ft long core 
barrel is first advanced 10 ft into the ground. This is followed by the override casing drilled to the same depth as 
the core barrel cutting shoe. The core barrel is then removed and two 5 ft soil samples are extruded into plastic 
sleeves. The core barrel is sent back down the hole where it is advanced another 10 ft followed again by the 
override casing. The outer casing minimizes cross contamination and formation mixing and allows for a 
controlled placement of wells. 

The approved Work Plan proposed the installation of up to five shallow and six deep monitoring wells; however, 
based on subsurface conditions observed in the field, six shallow (less than 20 fbg) and four deep (25 to 45 fbg) 
monitoring wells were installed. Location OBG MW-1 was proposed in the Work Plan to be a deep well, however, 
clay soils were observed from 24 fbg to the bottom of the soil boring (45 fbg); therefore, a shallow well was set 
from approximately 19 to 24 fbg.  At well location OBG MW-4S, soil conditions indicated clayey soil to an 
approximate depth of 22 fbg, with sand and gravel observed beneath the clay; therefore, the well was set from 
20 -25 fbg.  At well location OBG MW-3, it is not clear whether the well screen installed at this location is set at 
the same elevation as the shallow or deep water bearing unit at the Site. This well may straddle the two water 
bearing units.  The locations of the monitoring wells are shown on Figure 3.   

An O’Brien & Gere geologist was on-site during boring advancement to describe the subsurface soil samples 
observed during soil boring installation. Additionally, soils were screened using a photoionization detector 
(PID). The geologist placed one representative sample from each soil core section into a resealable plastic bag 
for PID headspace screening. Monitoring well boring logs and construction details are included in Appendix A.   

Due to the continuous sampling of the drilling system, accurate depictions of the stratigraphy and lithology of 
the overburden are obtained (minimal sloughing).  Therefore, at the locations (depicted on Figure 3) where a 
shallow and deep well location were installed, the deep soil boring was installed first and that subsurface 
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information was used to install the adjacent shallow well. Soil cuttings were contained in 55-gal Department of 
Transportation (DOT)-approved drums and staged on site pending final disposal.   

Subsequent to soil sampling, monitoring wells were installed through the override casing that extends to the 
bottom of the boring. The monitoring wells were constructed of 2-in diameter flush-joint PVC casing and a 5-ft 
length of 0.010-in slot PVC well screen. The well screen and riser assembly were placed into the casing to the 
desired depth and a washed graded silica sand pack was placed around the well screen and extended a 
minimum of one ft above the top of the screen. Coarse granular bentonite was then added to the annular space 
to approximately two ft above the sand pack. The override casing was retracted as appropriate during sand pack 
and bentonite placement. A cement/bentonite grout was then added during the extraction of the remaining 
override casings to just below grade where the monitoring wells were completed.  A standup protective casing 
was installed over the monitoring wells.  A weep hole was drilled in the bottom of the standup protective casing 
to allow any accumulated water to drain.  Monitoring well construction information is summarized on Table 1. 

The newly installed monitoring wells were developed to remove fine-grained materials that may have entered 
the well or sand pack during construction. The monitoring wells were pumped until the water was relatively 
silt-free or no further change was noted; and the temperature, pH, turbidity, and specific electrical conductance 
readings stabilized to within 10 percent or until the well produced relatively clear, sediment-free water.  
Groundwater was collected in a glass jar to evaluate relative turbidity and to measure and record temperature, 
pH, turbidity, and specific electrical conductance.   

Prior to well development, the equipment that entered the monitoring well was cleaned using a laboratory 
grade detergent and tap water rinse, or steam cleaned.  Well development water was discharged to the ground 
surface near the well.   

 Subsequent to monitoring well installation, a location and elevation survey was performed to establish top-of-
casing and grade elevations for the newly installed wells and existing wells MW-401 and MW-403. Horizontal 
locations were also surveyed and referenced to State Plane Coordinates.  

3.3 GROUNDWATER SAMPLING – LOW FLOW PURGING 

Subsequent to installation, O’Brien & Gere collected groundwater samples from the nine newly installed 
monitoring wells (Figure 3). A groundwater sample was not collected from well OBG MW-4 based on the 
presence of free product in the well.  Groundwater sampling was performed using low-flow sampling 
techniques.  Groundwater samples were analyzed for the presence of volatile organic compounds (VOCs), total 
arsenic, total barium, total lead, and total zinc. Existing monitoring wells MW-401 and MW-403 were not 
sampled because they were constructed with screen lengths of 20 ft and 30 ft, respectively. 

Groundwater samples were collected using the low flow/low stress sampling technique as described in the 
O’Brien & Gere protocol included in the MDEQ-approved Work Plan.  Low flow/low stress sampling techniques 
minimize the presence of fine grain materials in the groundwater samples.  Since some constituents are known 
to have an affinity for fine-grained particulates (i.e., inorganic constituents), samples collected using low 
flow/low stress techniques are typically more representative of the groundwater quality in the aquifer than 
samples collected using a hand bailer. 

Prior to set up, the well identification and location were verified using location layout drawings and the 
condition of the well was noted in the field logbook.   

Prior to purging, a water level and total well depth was measured and recorded.  To purge the monitoring well 
using low flow/low stress techniques, a peristaltic pump was used for the shallow wells and a submersible 
pump was used for the deep wells.  The polyethylene tubing was lowered into the well with the intake at the 
well screen midpoint.  Before starting the pump, the water level was measured with the tubing in the well and 
the measuring device was left in the well after completing the measurement. 

The well was then purged at 100 to a maximum of 500 milliliters per minute (mL/min).  During purging, the 
water level was monitored every 5 minutes, or as necessary to maintain a steady flow rate that resulted in 
drawdown less than 0.3 ft.  Field indicator parameters (pH, temperature, conductivity, oxidation-reduction 
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potential (ORP), dissolved oxygen (DO), and turbidity) were also monitored.  Water level and field indicator 
parameter measurements were documented on groundwater field sampling forms. 

The well was considered stabilized when the physical parameters were within 10% for three consecutive 
readings for each parameter.  Turbidity readings did not stabilize below readings of 20 NTUs at wells OBG MW-5 
and OBG MW-6S; therefore, a dissolved metals sample was collected using a 0.45 micron field filter.   

Samples were collected directly from the pump with the groundwater discharged directly into the appropriate 
sample container.  Samples were collected at a flow rate between 100 to 250 mL/min and such that drawdown 
of the water level in the well did not exceed the maximum allowable drawdown of 0.3 feet.  

Samples were collected in the following order: VOCs, dissolved metals, total metals. 

The pumping rate used to collect VOC samples did not exceed 100 mL/min.  VOC samples were discharged 
directly to 40 mL glass vials with no headspace and topped with a teflon cap.  Following sample collection, 
samples were placed in a cooler with ice and delivered via courier to Merit Laboratories of East Lansing, 
Michigan. 

3.4 INVESTIGATION-DERIVED WASTES  

Investigation-derived waste (IDW) consisted of soil cuttings from monitoring well installation; groundwater 
from well development, purging and sampling activities; personal protective equipment (PPE) (i.e., spent gloves, 
personal protection equipment); decontamination water/fluids; and disposable sampling equipment. 

Soil cuttings were contained in 55-gallon DOT-approved steel drums and staged onsite.  Drums were labeled 
with the date of generation, the source of the soils (i.e., the well identification number), and other information as 
required by the disposal facility/waste hauler.  A composite soil characterization sample was collected from the 
drums.  Analyses of the soil characterization sample was based on previous soil and groundwater analytical 
sample results and the requirements of the offsite disposal facility. The soil cuttings were profiled, manifested 
and transported by a licensed waste hauler from the Site on December 13, 2010. The waste was disposed of at 
the Waste Management Venice Park   Recycling & Disposal facility in Venice Township, Michigan. 

Liquids (i.e., groundwater, decontamination fluids, and development fluids) were discharged to the ground 
surface.   

PPE and disposable sampling equipment was containerized and labeled.  Following review of the environmental 
sample results, PPE and disposable sampling equipment were disposed of as municipal trash.   

3.5 EQUIPMENT DECONTAMINATION 

Field equipment was properly decontaminated as described in the Work Plan. 

3.5.1 Drill Rig and Heavy Equipment 
Equipment and materials associated with sampling were cleaned before and after use at the site and between 
discrete investigation locations.  The drill rig, drill rods, and miscellaneous heavy equipment were cleaned using 
high-pressure steam cleaning methods. 

3.5.2 Decontamination of Sampling Equipment 
Decontamination procedures are designed to remove particles and compounds that could affect the integrity of 
samples, and thus, the interpretation of environmental sampling data.  The following decontamination 
procedures were followed for sampling equipment: 

 Brush loose soil off equipment 
 Wash equipment with laboratory grade detergent (i.e., Alconox or equivalent) 
 Rinse with potable water 
 Allow water to evaporate before reusing equipment. 
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4 GROUNDWATER INVESTIGATION RESULTS 

4.1 SITE GEOLOGY 

Site geology consists of overburden materials that consist of intermixed soils and waste fill material located 
primarily on the east side of the Site. In general, the Site is covered by asphalt and gravel areas. Subsurface 
materials encountered during drilling activities include silt, sand, clay, and waste fill material in various amounts 
across the Site. The fill materials observed consist of sandy or clayey soils with varying amounts of waste fill 
(metal, glass rubber, plastic, wood, fabric, concrete, asphalt) extending to a depth of up to 31 fbg observed at 
OBG MW-4S.   

A north-south (A-A') geologic cross section that depicts the relationship of subsurface materials along the east 
side of the Burton Parcel is included as Figure 4. Review of this figure shows fill materials observed at the 
northern (OBG MW-7S/D) and southern portions (OBG MW-MW1D and OBG MW-5S) of the Site with sand and 
clay observed in the central portion of the Site (OBG MW-6S/D). Previous investigations support these findings. 

Two additional cross sections (Figure 5 and Figure 6) depict the site geology at the southern and northern 
portions of the Site, respectively. Figure 5 (Geologic Cross section B-B’) and Figure 6 (Geologic Cross section C-
C’) depict the waste fill observed at the eastern portion of the Site pinching out to the west where a sand unit 
was observed.   

4.2 SITE HYDROGEOLOGY 

Groundwater data from previous investigations at the Site indicate a northern groundwater gradient. 
Previously, O'Brien & Gere completed a freedom of information request to the MDNR in order to obtain 
information on a former Marathon service station (known to have been a petroleum leak site - site ID # 250469) 
located at the intersection of South Saginaw and Atherton Streets. Groundwater monitoring information 
provided for this site by the MDNR confirmed a northern groundwater gradient for shallow groundwater in the 
area. 

Previous investigations performed at the Burton Parcel indicate shallow groundwater observed at depths from 
approximately 10 to 15 fbg located at the northern and western portions of the property in sand seams and a 
shallow sand unit. Deeper groundwater was observed at an approximate depth of 25 fbg in the two deep soil 
borings (OBG SB-1D and OBG SB-2D) installed at the Site. 

This groundwater investigation included the installation of six shallow monitoring wells and four deep 
monitoring wells. Groundwater elevation data was collected for two gauging events (Table 2). Based on the 
distance between wells and the Site geology, it is not apparent if the geologic units observed at the Site are 
continuous across the Site or are even connected. Therefore, there is not conclusive data available to assess a 
groundwater flow direction.  

4.3 GROUNDWATER QUALITY 

Groundwater samples were collected from the newly installed wells except for well OBG MW-4 (free product 
was observed in this well). Groundwater samples were analyzed in accordance with the Quality Control 
Document (QCD) for the presence of VOCs and metals. Data quality and usability were evaluated through a Level 
II partial validation which indicated the data is usable for quantitative and qualitative purposes.   

Analytical results (summarized on Table 3) indicate no detections of VOCs above method detection limits except 
in wells OBG MW-5S and OBG MW-6S where the detections are slightly above method detection limits.  
Concentrations of metals were detected in the wells with total arsenic concentrations detected in wells OBG 
MW-2S, OBG MW-2D, OBG MW-6D and OBG MW-7D above MDEQ Nonresidential Drinking Water Protection 
criteria. Concentrations of barium, lead and zinc were either below method detection limits or the MDEQ 
Nonresidential Drinking Water Protection criteria. 

On two separate events, attempts were made to measure the thickness of free product observed in well OBG 
MW-4S. Due to the highly viscous  free product heavily coating the interface probe of the measuring instrument, 
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it was difficult to acquire accurate measurements of the free product thickness. It is estimated that the free 
product thickness is approximately 4 ft.  Monthly free product removal is scheduled to be performed for 4 
consecutive months. Free product will be handled by a licensed waste hauler and will be manifested and 
disposed of in accordance with applicable local, state and federal regulations. 
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5 CONCLUSIONS 

Based on the implementation of the MDEQ-approved Groundwater Investigation Work Plan, six shallow and 
four deep monitoring wells were installed at the Site. Site geology consists of overburden materials of 
intermixed soils and waste fill material, which are located primarily on the east side of the Site. Based on the Site 
geology and distance between well locations, it appears additional data is required to better assess groundwater 
flow conditions at the Burton Parcel Site.  

To further characterize the Site hydrogeologic and groundwater flow conditions, it is recommended that 
additional nested wells (shallow and deep, if deep water bearing unit is observed) be installed at the Site to 
assess the continuity of the water bearing units which were observed at the perimeter of the Site. The proposed 
additional nested well approximate locations are shown on Figure 7. Initial groundwater monitoring and well 
installations would be performed in accordance with the MDEQ-approved September 2010 Work Plan.  Based on 
the information obtained during installation of the proposed wells, an assessment will be made of the 
appropriate next step, including the possibility of routine groundwater monitoring. 

 

 

 

 

 
 

 

 

  



BURTON PARCEL GROUNDWATER INVESTIGATION 

 
 

10 | FINAL: June 2011  

I:\Mlc.14774\46306.Mlc-Hemphill-La\Docs\Reports\GWI Report\GWI report final 6-14-2011nl.docx 

REFERENCES 

Goldberg, Zoino & Associates (GZA).  April 1988.  General Motors Corporation Environmental Site Assessment; 
Buick – Oldsmobile – Cadillac, Flint Body Assembly Plant; Argonaut AEC Project No. 6736.  Flint, Michigan. 

Goldberg, Zoino & Associates (GZA).  January 1989.  General Motors Corporation Environmental Site Assessment; 
Additional Studies; Volume I; Buick – Oldsmobile – Cadillac, Flint Body Assembly Plant; Argonaut AEC Project No. 
6736.  Flint, Michigan. 

General Motors Corporation. March 2, 2001. Burton Parcel Additional Investigation Report Transmittal. 

Insight Environmental Services, Inc. June 11, 1999. Phase I Environmental Site Assessment; Burton Parcel, Burton, 
Michigan. 

Insight Environmental Services, Inc. June 11, 1999. Phase II Environmental Site Assessment; Burton Parcel, 
Burton, Michigan. 

Michigan Department of Environmental Quality.  March 24, 2003. Correspondence to Mr. Robert Metcalf with 
General Motors Corporation. 

Michigan Department of Environmental Quality.  November 17, 1999. Letter Denying Facility Redesignation. 

Michigan Department of Environmental Quality.  March 6, 2000.  Proposed Health Center Associated with 
Hemphill Landfill Letter. 

Michigan Department of Environmental Quality.  December 19, 2000. Burton Parcel B2 Facility Redesignation 
Approval.  

Michigan Department of Environmental Quality.  April 20, 2001. Burton Parcel Additional Investigation Report 
Response Letter. 

Michigan Department of Environmental Quality.  August 27, 2001. Burton Parcel Response to Additional 
Investigation Report Letter.  

Michigan Department of Environmental Quality.  November 29, 2005. Hemphill Landfill, a.k.a., Burton Parcel 
2005 Groundwater Monitoring Reports Response Letter.  

Michigan Department of Environmental Quality.  September 18, 2006. Hemphill Landfill, a.k.a., Burton Parcel 
Response to REALM August 16, 2006 Letter.  

Michigan Department of Natural Resources and Environment, October 18, 2010. Groundwater Investigation 
Work Plan review letter.  

O’Brien & Gere Engineers, Inc. November 1994. Work Pan Hemphill Landfill Investigation, Burton, Michigan. 

O’Brien & Gere Engineers, Inc. November 1997. Burton Parcel Investigation, Burton, Michigan. 

O’Brien & Gere Engineers, Inc. August 16, 1999. Burton Parcel Property Request for Facility Redesignation Letter. 

O’Brien & Gere Engineers, Inc. March 2001. REALM Burton Parcel Additional Investigation, Burton, Michigan. 

O’Brien & Gere Engineers, Inc. September 9, 2010. Groundwater Investigation Work Plan, Burton Parcel, Burton, 
Michigan. 

REALM. August 16, 2006. Hemphill Landfill Response Activities Letter. 

WW Engineering & Science.  January 1991.  Geophysical Investigation of the North Atherton Area and Burton 
Parcel. United States Environmental Protection Agency (USEPA).  2001.  Requirements for Quality Assurance 
Project Plans for Environmental Data Operations, Final, EPA QA/R-5.  Washington, D.C. 



BURTON PARCEL GROUNDWATER INVESTIGATION 

 
 

 
360° Engineering and Project Delivery Solutions 

Tables 











BURTON PARCEL GROUNDWATER INVESTIGATION 

 
 

 
360° Engineering and Project Delivery Solutions 

Figures 



ATHERTON

���69

S
. S

A
G

IN
A

W
 S

T.

D
O

R
T H

W
Y

05 04

01

06

32

25 29

36

30

07

20

16

21

31

28

33

19

17

24

18

���475

BRISTOL 

HEMPHILL

Thread C
reek

Gibson Drain

Carm
an Drain

Gilkey Creek

Flint R
ive

r

Swartz Creek

M
ey

er
s 

D
ra

in

Sherwood Drain

Pierson Branch

Carm
an Drain

Fl
in

t R
iv

er

Thread Creek

RACER TRUST
BURTON PARCEL

BURTON, MICHIGAN

SITE LOCATION MAP

0 1,500 3,000 4,500 6,000

Feet

I:/
14

77
4/

46
30

6/
R

E
P

/G
W

I W
P

/M
X

D
S

/0
01

.M
X

D
P

LO
T 

D
A

TE
: 6

-2
1-

20
10

 A
JF

LEGEND

14774/46306/REP/GWI WP/001/MXD/001

JUNE 2010

�

�

FIGURE 1

BURTON PARCEL

SECTION LINE & NUMBER30

CITY OF FLINT BURTON

GRAND BLANC

BURTON



!!

!!

!!

!!

!!

!!

!!

!!

!!
!!

!! !!
!!

!!
!!

!!
!!

!!
!!

!!
!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

RACER TRUST
BURTON PARCEL

BURTON, MICHIGAN

SITE LAYOUT

0 75 150 225 300
Feet

HEMPHILL ROAD

I:/1
47

74
/46

30
6/R

EP
/G

WI
 W

P/M
XD

S/0
02

.M
XD

SAGINAW STREET

PL
OT

 D
AT

E:
 10

-21
-20

10
 A

JF

LEGEND
BURTON PARCEL

FORMER BUILDINGS

14774/46306/REP/GWI WP/001/MXD/002
JUNE 2010

³

FIGURE 2

BURTON PARCEL

GENESEE COUNTY
MEDICAL BUILDING

APPROXIMATE EXTENT
OF WASTE FILL

FENCE LINE!! !! !!



!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!
!! !!

!!
!!

!!
!!

!!
!!

!!
!!

!!
!!

!!
!!

!!
!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

!!

@?@?

@?@?

@?

@?

@?

@?

@?@? @?

@?

MW-401

MW-403

OBG MW-3

OBG MW-1S

OBG MW-5SOBG MW-2SOBG MW-2D

OBG MW-4S

OBG MW-6DOBG MW-6S

OBG MW-7SOBG MW-7D

RACER TRUST
BURTON PARCEL

BURTON, MICHIGAN
MONITORING WELL

LOCATIONS
0 50 100 150 200

Feet

PL
OT

 D
AT

E:
 3-

7-2
01

1 A
JF

EXISTING MONITORING WELL

LEGEND

!(Ó

BURTON PARCEL

14774/46306/REP/GWI REP/FIG/003
MARCH 2011

³
!(Ó SHALLOW MONITORING WELL

DEEP MONITORING WELL!(Ó

I:/1
47

74
/46

30
6/R

EP
/G

WI
 R

EP
/FI

G.
S/0

03
.M

XD
FIGURE 3

FENCE LINE!! !! !!









��

��

��

��

��

��

��

��

��

��

��

��

��

��
��

��
��

��
��

��
��

��
��

��
��

��
��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

��

����

����

��

��

��

��

���� ��

��

�

�

�

MW-401

MW-403

OBG MW-3

OBG MW-1S

OBG MW-5SOBG MW-2SOBG MW-2D

OBG MW-4S

OBG MW-6D
OBG MW-6S

OBG MW-7SOBG MW-7D

RACER TRUST
BURTON PARCEL

BURTON, MICHIGAN

PROPOSED MONITORING
WELL LOCATIONS

0 50 100 150 200

Feet

P
LO

T 
D

A
TE

: 5
-1

1-
20

11
 A

JF

EXISTING MONITORING WELL

LEGEND

���

BURTON PARCEL

14774/46306/REP/GWI REP/FIG/004

MARCH 2011

�
��� SHALLOW MONITORING WELL

DEEP MONITORING WELL���

I:/
14

77
4/

46
30

6/
R

E
P

/G
W

I R
E

P
/F

IG
.7

/0
04

.M
X

D
FIGURE 7

FENCE LINE�� �� ��

�� PROPOSED MONITORING WELL NESTS



BURTON PARCEL GROUNDWATER INVESTIGATION 

 
 

 
360° Engineering and Project Delivery Solutions 

Appendices 



BURTON PARCEL GROUNDWATER INVESTIGATION 

 
 

 
360° Engineering and Project Delivery Solutions 

Appendix A 

Soil Boring Logs and Well 
Construction Details 

 





















































BURTON PARCEL GROUNDWATER INVESTIGATION 

 
 

 
360° Engineering and Project Delivery Solutions 

Appendix B 

Groundwater Sampling Logs 

 

 





















BURTON PARCEL GROUNDWATER INVESTIGATION 

 
 

 
360° Engineering and Project Delivery Solutions 

Appendix C  

Data Validation Report 
for Groundwater Samples 

 

 



MEMORANDUM 
 

a 

 

This data validation memorandum provides the data validation results for the groundwater samples collected 
for the Motors Liquidation Company (MLC) at the Burton Parcel located within the Hemphill Landfill in Burton, 
Michigan. O’Brien & Gere conducted sample collection activities in December 2010.    

The following table summarizes the analysis performed for this sampling event. 

Table 1.  Analytical Method and References 

Parameter Method Reference 

VOCs USEPA Method 8260B 1 

Metals USEPA Method 200.8 2 

Note: 

1. USEPA.  2004.  Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, SW-846, 3rd Edition, Update IIIB. 
Washington D.C. 

2. USEPA. 2001. 40 CFR Part 136, Appendix A.  Washington, D.C. 

3. VOCs indicates volatile organic compounds.  

4. Metals included Metals include Arsenic, Barium, Lead, Zinc. 

 

Merit Laboratories, Inc. (Merit Labs) of East Lansing, Michigan performed the analyses. The laboratory package 
contained quality control analysis summary forms.  

The list of samples that were submitted to the laboratory for this project is presented in Attachment A.  
Attachment B presents the specific data validation approach applied to data generated for this investigation. 
Attachment C presents the Laboratory QA/QC analyses definitions.  

Partial validation was performed on the samples collected for this sampling event.   Raw data were not reviewed 
as part of this validation.   

The analytical data generated for this investigation were evaluated by O’Brien & Gere using the quality 
assurance/quality control (QA/QC) criteria presented in the methods used by the laboratory and the following 
document: 

 O’Brien & Gere. 2010. Quality Control Document (QCD) for the Groundwater Investigation Work Plan MLC 
Site #1291 –Burton Parcel, Burton, Michigan.  Farmington Hills, Michigan.  

Data affected by excursions from these QA/QC criteria are qualified using the following USEPA data validation 
guidance and professional judgment: 

 USEPA. 1999. USEPA Contract Laboratory Program (CLP) National Functional Guidelines for Organic Data 
Review. Washington D.C. 

 USEPA. 2004. USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 
EPA 540/R-04-004. Washington D.C. 

 

TO: 

FROM: 

RE: 

FILE: 

DATE

Anthony Finch 

: 

KA Storne 

Data Validation Results for the MLC Site #1291 – Burton 
Parcel Groundwater Sampling Performed December 2010  

14774/46396.001.001 

March 22, 2011 

cc: Mike Robison 
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The application of these validation guidelines has been modified to reflect the requirements of the methods 
utilized by Merit Labs. 

The partial validation included checking the following parameters: 

 QCD compliance 

 Chain-of-custody record 

 Sample collection 

 Sample preservation  

 Holding times  

 Blank analysis 

 Matrix spike/matrix spike duplicate (MS/MSD) analysis 

 Laboratory control sample (LCS) analysis  

 Field duplicate and co-located analyses  

 Surrogate recovery (organics) 

 Internal standards performance (organics and metals) 

 ICP serial dilution analysis (metals)  

 Laboratory duplicate analysis (metals)  
The following sections of this memorandum present the results of the comparison of the analytical data to the 
QA/QC criteria specified above.  Based on the QA/QC information review, an overall evaluation of data usability 
is also presented in the final section. 

 QCD COMPLIANCE 

The laboratory was requested during the validation process to revise the list of target analytes reported by the 
laboratory for VOCs since additional target analytes were reported by the laboratory.  The revised target analyte 
list reported conformed to the target analyte list for VOCs in the QCD.  In addition, the laboratory was requested 
to report the results to the QLs listed in the project QCD.  

VOCS DATA EVALUATION SUMMARY 

The following QA/QC parameters were found to meet method and validation criteria or did not result in 
additional qualification of sample results: 

 Chain-of-custody record 

 Sample collection 

 Sample preservation  

 Holding times  

 Blank analysis 

 MS/MSD analysis 

 LCS analysis  

 Field duplicate and co-located analyses  

 Surrogate recovery 

 Internal standards performance. 
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Excursions from method or validation criteria were not identified during the validation process.   

METAL DATA EVALUATION SUMMARY 

The following QA/QC parameters were found to meet method and validation criteria or did not result in 
additional qualification of sample results: 

 Chain-of-custody record 

 Sample collection 

 Sample preservation  

 Holding times  

 Blank analysis 

 MS/MSD analysis 

 LCS analysis  

 Field duplicate and co-located analyses  

 Internal standards performance  

 ICP serial dilution analysis  

 Laboratory duplicate analysis.   
Excursions from method or validation criteria were not identified during the validation process.   

DATA USABILITY 

Overall data usability with respect to completeness for the final sample results reported is 100 percent for the 
VOC and metal data. The data are usable for qualitative and quantitative purposes. Based on the validation 
performed, the completeness goal of 95 percent was met for these analyses. 

 

 



BURTON PARCEL GROUNDWATER INVESTIGATION 

 
 

 
360° Engineering and Project Delivery Solutions 

Data Validation Report 

Attachment A  

List of Samples 



Laboratory Name Date Collected Client Identfication Laboratory Identification Matrix Analysis Requested
Merit Labs 12/20/2010 S47236.01 OBG-MW1 Groundwater Metals, VOCs
Merit Labs 12/20/2010 S47236.02 DUP01 [OBG-MW1] Groundwater Metals, VOCs
Merit Labs 12/20/2010 S47236.03 OBG-MW2S Groundwater Metals, VOCs
Merit Labs 12/20/2010 S47236.04 OBG-MW3 Groundwater Metals, VOCs
Merit Labs 12/20/2010 S47236.05 OBG-MW3 MS Groundwater Metals, VOCs
Merit Labs 12/20/2010 S47236.06 OBG-MW3 MSD Groundwater Metals, VOCs
Merit Labs 12/20/2010 S47236.07 OBG-MW6S Groundwater Dissolved Metals, VOCs
Merit Labs 12/20/2010 S47236.08 OBG-MW7S Groundwater Metals, VOCs
Merit Labs 12/21/2010 S47236.09 OBG-MW5 Groundwater Dissolved Metals, VOCs
Merit Labs 12/21/2010 S47236.10 OBG-MW2D Groundwater Metals, VOCs
Merit Labs 12/21/2010 S47236.11 OBG-MW2D CO-LOCATED Groundwater Metals, VOCs
Merit Labs 12/21/2010 S47236.12 OBG-MW7D Groundwater Metals, VOCs
Merit Labs 12/21/2010 S47236.13 DUP02 [OBG-MW7D] Groundwater Metals, VOCs
Merit Labs 12/21/2010 S47236.14 Field (Ambient) Blank Aqueous Metals, VOCs
Merit Labs 12/21/2010 S47236.15 EB01 Aqueous Metals, VOCs
Merit Labs 12/21/2010 S47236.16 OBG-MW6D Groundwater Metals, VOCs
Merit Labs 12/21/2010 S47236.17 TB01 Aqueous VOCs
Note:
Merit Labs indicates Merit Laboratories of East Lansing, Michigan.
Sample in brackets indicates field duplicate location collected and submitted blind to the laboratory.
VOCs indicates volatile organic compounds
Metals include Arsenic, Barium, Lead, Zinc
TB indicates trip blank.
DUP indicates field duplicate.
EB indicates equpiment blank.

 Sample cross reference list 
Samples collected and submitted for data validation
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O’Brien &  Gere Data validation approach 
Using USEPA National Functional Guidelines  

General Validation 
Approach 

For certain parameters, USEPA guidance for data validation indicates that professional judgment is to be 
utilized to identify the appropriate validation action. In these situations, the validation approach taken by 
O'Brien & Gere is a conservative one; qualifiers are applied to sample data to indicate both major and minor 
excursions. In this way, data associated with any type of excursion are identified to the data user. Major 
excursions will result in data being rejected, indicating that the data are considered unusable for either 
quantitative or qualitative purposes. Minor excursions will result in sample data being qualified as 
approximate that are otherwise usable for quantitative or qualitative purposes. 
Final data qualifiers are assigned based on the cumulative effect of the various QA/QC excursions. For 
example, if a sample result is affected by low LCS recovery for which the “J” qualifier is applied, but low 
internal standard recoveries result in the rejection of the sample result (R), the final qualifier is “R”.  

Parameter Type Applying Data Validation Qualifiers Approach* 

Sample collection 
information-  
Cooler Temperature 

Results for samples submitted for organic and inorganic analyses impacted by cooler temperatures of 
greater than 10°C are qualified as approximate (UJ, J). 

Sample collection 
information-  
VOC Headspace 

Results for sample containers submitted for VOC analysis that contain headspace are noted in the report.*  

Calibration Data- 
VOCs by USEPA 
Method 8260B 

VOC target analytes are evaluated using the criteria of 15 percent relative standard deviation (%RSD) or 
correlation coefficient criteria of 0.990 for initial calibration curves.  Calibration verifications are evaluated 
using a criterion of less than or equal to 20 percent difference (%D) for continuing calibration check 
compounds and a %D of less than or equal to 50 for the remaining target analytes.  Initial calibrations 
and calibration verifications are also evaluated using the response factor (RF) criteria described in the 
method for system performance check compounds, a criterion of greater than or equal to 0.010 for ketones, 
and a criterion of 0.05 for the remaining target analytes.  If analyzed, the second-source standard or low 
standard is evaluated using a 30% recovery or the laboratory control limits.  

Organic Multi-results  When two results are reported, due to re-preparation or for dilution analyses, both sets of results are 
evaluated during the validation process. Based on the evaluation of the associated quality control data, the 
results reflecting the higher quality data are reported. 

General Organic 
MS/MSD, LCS, 
Duplicate Data 
 

Laboratory established control limits are used to assess duplicate, surrogate, MS/MSD, and LCS data.  

In the case that excursions are identified in more than one quality control sample of the same matrix within 
one sample delivery group, samples are batched according to sample preparation or analysis date and 
qualified accordingly.  

If percent recoveries are less than laboratory control limits but greater than ten percent, non-detected and 
detected results are qualified as approximate (UJ, J) to indicate minor excursions. 

If percent recoveries are greater than laboratory control limits, detected results are qualified as approximate 
(J) to indicate minor excursions. 

If percent recoveries are less than ten percent, detected results are qualified as approximate (J) and non-
detected results are qualified as rejected (R) to indicate major excursions. 

If RPDs for MSDs or duplicates are outside of laboratory control limits, detected results are qualified as 
approximate (J) to indicate minor excursions. 

Inorganic Blank Data Concentrations in the associated samples greater than the QL but f less than five times the associated 
blank concentration are qualified as undetected (U) when blank concentrations are less than the QL. 
For concentrations in the samples below the QL, the concentration is replaced with the QL and qualified as 
undetected (U).  

Non-detected concentrations in the associated samples associated with a negative blank concentration are 
qualified as approximate (UJ).  

Concentrations in the associated samples of greater than the QL but less than ten times the method or 
calibration blank concentration, when the calibration or method blank concentration is greater than the QL, 
are rejected (R).  
If analytes are detected in equipment blanks, sample concentrations less than the QL are replaced with the 
QL and qualified as undetected (U).  Sample concentrations greater than the QL and less than five times 
the equipment blank concentration are qualified as undetected (U). 
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General Inorganic 
MS/MSD, LCS, 
Duplicate Data 
 

Laboratory established control limits are used to assess duplicate, MS/MSD, and LCS data.  

In the case that excursions are identified in more than one quality control sample of the same matrix within 
one sample delivery group, samples are batched according to sample preparation or analysis date and 
qualified accordingly.  

Qualification of inorganic data for MS/MSD analyses is performed when either MS or MSD percent 
recoveries are outside of laboratory control limits.  

For inorganic analyses, if RPDs for MS/MSDs, laboratory duplicates, or field duplicates are outside of 
laboratory control limits, associated detected and non-detected results are qualified as approximate (UJ, J). 

Detected sample results associated with recoveries that are greater than the laboratory control limits are 
qualified as approximate biased high (J(+)).  

Detected sample results associated with recoveries that both are greater than the laboratory control limits 
and less than the laboratory control limits or with one recovery outside of laboratory control limits, are 
qualified as approximate (J).  

Detected sample results associated with recoveries that are less than the laboratory control limits are 
qualified as approximate biased low (J(-)).  
Non-detected sample results associated with recoveries that are less than the laboratory control limits but 
greater than or equal to 30 percent are qualified as approximate (UJ). 
Non-detected sample results associated with recoveries that are less than 30 percent are qualified as 
rejected (R). 
Results greater than the QL are qualified as “U” at that concentration. 
The highest concentrations of the target analytes are used to evaluate the associated samples. 

Internal Standard 
organic Data 

Internal standard recoveries are evaluated using control limits of within 50% of the lower standard area and 
up to 100% of the upper standard area of the associated calibration verification standard. The results for 
target analytes associated with internal standard area recoveries 25% or greater but less than the lower 
standard area are qualified as approximate (J, UJ) to indicate minor internal standard recovery excursions. 
The non-detected results for target analytes associated with internal standard area recoveries less than 
25% are rejected (R) to indicate major recovery excursions 

* Indicates that data validation guidelines do not address this situation.  Therefore, validation qualifiers are not applied to data.  
 
Source O’Brien & Gere 
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Laboratory QA/QC analyses definitions. 
QA/QC Term Definition 
Accuracy  The closeness or agreement of the observed value or test response to the true or acceptable reference 

value or the test response from a reference method. It is influenced by both random error (precision) 
and systematic error (bias). The terms “bias” and “precision” are often used in lieu of “accuracy”. 

Precision A measure of mutual agreement between two or more individual measurements of the same property, 
obtained under similar conditions. 

Representativeness A measure of the degree to which data accurately and precisely characterize a population; the 
correspondence between the analytical result and the actual quality or condition experienced by a 
contaminant receptor. 

Sensitivity The capability of a method or instrument to discriminate between measurement responses representing 
different levels of a variable of interest. 

Completeness A measure of the amount of valid data obtained from a measurement system as compared to the 
planned amount, usually expressed as a percentage; also a measure of the degree to which the 
sampling scheme represents the available range in something, regardless of what was planned. 

Detection limit The lowest concentration or amount of the target analyte that can be determined to be different from 
zero by a single measurement at a stated level of probability. 

Quantitation limit The level above which numerical results may be obtained with a specified degree of confidence; the 
minimum concentration of an analyte in a specific matrix that can be identified and quantified above the 
method detection limit and within specified limits of precision and bias during routine analytical 
operating conditions. 

Method detection limit The minimum concentration of an analyte that undergoes preparation similar to the environmental 
samples and can be reported with a stated level of confidence that the analyte concentration is greater 
than zero. 

Instrument detection limit The lowest concentration of a metal target analyte that, when directly inputted and processed on a 
specific analytical instrument, produces a signal/response that is statistically distinct from the 
signal/response arising from equipment “noise” alone.     

Gas chromatography/mass 
spectrometry (GC/MS) instrument 
performance check 

Performed to verify mass resolution, identification, and to some degree, instrument sensitivity.  These 
criteria are not sample specific; conformance is determined using standard materials.  

Control limits The variation in a process data set expressed as plus/minus standard deviations from the mean, 
generally placed on a chart to indicate the upper and lower acceptable ranges of process data and to 
judge whether the process is in or out of statistical limitations. 

Calibration Compliance requirements for satisfactory instrument calibration are established to verify that the 
instrument is capable of producing acceptable quantitative data.  Initial calibration demonstrates that 
the instrument is capable of acceptable performance at the beginning of analysis and calibration 
verifications document satisfactory maintenance and adjustment of the instrument on a day-to-day 
basis.   

Relative Response Factor A measure of the relative mass spectral response of an analyte compared to its internal standard. 
Relative Response Factors are determined by analysis of standards and are used in the calculation of 
concentrations of analytes in samples.  

Relative standard deviation The standard deviation divided by the mean; a unit-free measure of variability.  
Correlation coefficient A measure of the strength of the relationship between two variables.  
Relative Percent Difference Used to compare two values; the relative percent difference is based on the mean of the two values, 

and is reported as an absolute value, i.e., always expressed as a positive number or zero. 
Percent Difference Used to compare two values; the percent difference indicates both the direction and the magnitude of 

the comparison, i.e., the percent difference may be either negative, positive, or zero.  
Drift  The deviation in instrument response from its set or reference value over a period of time.     
Percent Recovery The act of determining whether or not the methodology measures all of the target analytes contained in 

a sample. 
Blanks Several types of blanks are analyzed by the laboratory.  Corrective action procedures are implemented 

for blank analyses if target compounds are detected at concentrations greater than the method criteria.  
The criteria for evaluation of blanks apply to any blank associated with a group of samples.  If problems 
with a blank exist, data associated with the project are evaluated to determine whether or not there is 
an inherent variability in the data for the project or if the problem is an isolated occurrence not affecting 
other data. 

Reagent blank Consists of laboratory target analyte-free water and any reagents added to a sample during analysis.  
This type of blank is analyzed to evaluate whether contamination occurred during the analysis of the 
sample due to reagent contamination.  A reagent blank is usually analyzed following highly 
contaminated samples to assess the potential for cross-contamination during analysis. 

Instrument blank Consists of clean solvent spiked with the surrogates and analyzed on each GC column and instrument 
used for sample analysis by GC.  This type of blank is analyzed to evaluate whether contamination 
occurred during the analysis of the sample due to instrument contamination. 

Calibration blank Consists of acids and reagent water used to prepare metal samples for analysis.  This type of blank is 
analyzed to evaluate whether contamination is occurring during the preparation and analysis of the 
sample. 

Method blank A water or soil blank that undergoes the preparation procedures applied to a sample (i.e., extraction, 
digestion, clean-up).  These samples are analyzed to examine whether sample preparation, clean-up, 
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Laboratory QA/QC analyses definitions. 
and analysis techniques result in sample contamination.   

Field/equipment  Collected and submitted for laboratory analysis, where appropriate.  Field/equipment blanks are 
handled in the same manner as environmental samples.  Equipment/field blanks are analyzed to 
assess contamination introduced during field sampling procedures. 

Trip blank Consist of samples of analyte-free water that have undergone shipment from the sampling site to the 
laboratory in coolers with the environmental samples submitted for volatile organic compound (VOC) 
analysis.  Trip blanks will be analyzed for VOCs to determine if contamination has taken place during 
sample handling and/or shipment.  Trip blanks will be utilized at a frequency of one each per cooler 
sent to the laboratory for VOC analysis. 

Storage blank Consists of sample vials filled with laboratory analyte-free water.  The vials are stored at the laboratory 
with the samples collected for VOC analysis, under the same conditions as the samples.  The storage 
blank is analyzed with the VOC samples to evaluate for contamination due to sample storage. 

Internal standards performance Compounds not found in environmental samples which are spiked into samples and quality control 
samples at the time of sample preparation for organic analyses.  Internal standards must meet 
retention time and recovery criteria specified in the analytical method. Internal standards are used as 
the basis for quantitation of the target analytes. 

Surrogate recovery Compounds similar in nature to the target analytes but not expected to be detected in the 
environmental media which are spiked into environmental samples, blanks, and quality control samples 
prior to sample preparation for organic analyses.  Surrogates are used to evaluate analytical efficiency 
by measuring recovery. 

Laboratory control sample  
Matrix spike blank analyses 

Standard solutions that consist of known concentrations of the target analytes spiked into laboratory 
analyte-free water or sand.  They are prepared or purchased from a certified manufacturer from a 
source independent from the calibration standards to provide an independent verification of the 
calibration procedure. They are prepared and analyzed following the same procedures employed for 
environmental sample analysis to assess method accuracy independently of sample matrix effects. 

Laboratory duplicate Two or more representative portions taken from one homogeneous sample by the analyst and 
analyzed in the same laboratory. 

Matrix The material of which the sample is composed or the substrate containing the analyte of interest, such 
as drinking water, waste water, air, soil/sediment, biological material.  

Matrix Spike (MS)  
 

An aliquot of a matrix (water or soil) fortified (spiked) with known quantities of specific target analytes 
and subjected to the entire analytical procedure in order to indicate the appropriateness of the method 
for the matrix by measuring recovery. 

Matrix spike duplicate (MSD) A second aliquot of the same matrix as the matrix spike that is spiked in order to determine the 
precision of the method. 

Retention time The time a target analyte is retained on a GC column before elution. The identification of a target 
analyte is dependent on a target compound's retention time falling within the specified retention time 
window established for that compound.  

Relative retention time The ratio of the retention time of a compound to that of a standard. 
Resolution The separation between peaks on a chromatogram.  
Interference An element, compound, or other matrix effect present in a sample which disturbs the detection of a 

target analyte leading to inaccurate concentration results for the target analyte.   
Raw data The documentation generated during sampling and analysis which includes, but is not limited to, field 

notes, hardcopies of electronic data, disks, un-tabulated sample results, QC sample results, printouts of 
chromatograms, instrument outputs, and handwritten notes. 
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