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1.0   INTRODUCTION 
 
1. This Floridan Aquifer Monitoring Plan presents the proposed monitoring program for the 


Floridan Aquifer at the Koppers portion of the Cabot Carbon/Koppers Superfund Site in 
Gainesville, Florida (the Site).  The objective of the monitoring program is to collect data 
and determine ground water quality conditions and trends in the Floridan Aquifer at and 
downgradient of the Site.  This proposed Floridan Aquifer Monitoring Plan would be 
conducted in addition to the ongoing Annual Stage 2 Monitoring Program conducted in 
accordance with the Proposed Stage 2 Groundwater Monitoring Program, Initial 
Groundwater Remedial Action (Stage 2 Program) published by TRC Environmental 
Solutions, Inc. (TRC) in August 1997 and approved by the United States Environmental 
Protection Agency on April 28, 1998. 


 
2. The proposed monitoring plan presented in this report is based on a site reconnaissance and 


review of available documentation of regional/site geology and hydrogeology, and previous 
Floridan Aquifer monitoring data.  The plan recommends the completion of two additional 
Floridan Aquifer monitoring wells to provide further characterization of the Floridan 
Aquifer underlying the Site.  The locations and rationale for two additional wells are 
provided in Section 3.3. 


 
 
1.1   ORGANIZATION OF THIS REPORT 
1. This monitoring plan is presented with the following organization: 


• Chapter 2.0 - Background.  This chapter presents a brief site 
description and discussion of climatic and hydrogeologic conditions. 


• Chapter 3.0 - Floridan Aquifer Monitoring Plan.  This chapter 
presents the monitoring plans, including procedures for new well 
installation, constituents of concern, sampling locations and frequencies, 
sampling procedures, and a discussion of QA/QC requirements and 
procedures. 


• Chapter 4.0 - Reporting.  Describes the data management and 
reporting procedures for the monitoring program. 


• Chapter 5.0 - References.  Presents references used in the preparation 
of this plan. 
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2.0  BACKGROUND 
 
2.1  SITE DESCRIPTION 
1. The Site is located in northern Florida (Figure 1) in the City of Gainesville, in Alachua 


County.  The Site encompasses approximately 90 acres in a relatively flat industrial and 
commercial area within the city limits (Figure 2).  Elevation ranges from 165 to 185 feet 
above mean sea level. 


 
2. Surface run-off from the Site drains in a northeasterly direction into Springstead Creek 


(Figure 2), located approximately 750 feet to the north of the northern site boundary.  
Springstead Creek flows in a westerly direction into Hogtown Creek, which flows in a 
southerly direction and is located approximately 3,000 feet west of the Site. 


 
3. The main historic and current processing facilities are located within the southeastern corner 


of the Site.  They include a tank farm, the cylinder drip tracks, the treating cylinders’ 
wastewater system, and drying kilns.  A cooling water pond was formerly also located in 
this area.  The central and northern portions of the Site, on the other hand, have been cleared 
and graded, and are currently used as storage areas.  The above referenced portions of the 
Site also contain a network of rail tracks and access roads. 


 
4. Two historic lagoon areas, referred to as the North and South Lagoons, were used to manage 


wastewater generated by the treatment process.  The North Lagoon reportedly operated from 
1956 until the 1970s.  The operational period of the South lagoon is not known, but aerial 
photography suggests that the South Lagoon was not operated as long as the North Lagoon, 
and was closed at approximately the same time.  Both the North and South lagoons have 
been closed, covered and graded, and the areas are currently used for pole storage. 


 
5. To the east of the Site is the former Cabot Carbon facility, which has been redeveloped as 


commercial businesses.  There are several former or buried source areas at the Cabot Carbon 
facility also shown in Figure 2.  The Koppers and the former Cabot Carbon facility together 
comprise the Cabot Carbon/Koppers Superfund Site. 
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2.2  SITE HYDROGEOLOGIC CONCEPTUAL MODEL 
1. The conceptual model for the Site hydrogeology is continuing to evolve as a result of the 


ongoing Hawthorn Group Investigation.  The current site conceptual model is presented 
schematically in Figure 3, and indicates a shallow surficial water-bearing zone, an Upper 
Hawthorn water-bearing zone, a Middle Hawthorn water-bearing zone, a Lower Hawthorn 
water-bearing zone and the Floridan Aquifer.  More detailed descriptions of the 
hydrogeology are presented in Draft Addendum Field Investigation Activities Report (TRC, 
July 2003) and Data Report; November Sampling Event; Investigation of the Hawthorn 
Group Formation (TRC, January 2004). 


 
2. The shallow water table aquifer is located in sandy terrace deposits that extend from land 


surface to a clay layer that forms the top of the Hawthorn Group at a depth of 25 to 30 feet.  
The depth to ground water in this zone is typically 3 to 10 feet below ground surface. 


 
3. The Hawthorn Group itself is a series of interbedded clays, clayey sands and silts, all 


generally of low permeability.  There are at least three dense clay layers within the 
Hawthorn Group that appear to be continuous and act as significant barriers to vertical 
ground water flow.  The three clay layers displayed low vertical hydraulic conductivity from 
field and laboratory tests, with gemometric means ranging from 1.6 x 10-8 centimeters per 
second (cm/s) to 6.7 x 10-3 cm/s.  The vertical hydraulic conductivity geometric mean for 
the clayey, sand and silt layers range from 2 x 10-5 cm/s to 2.4 x 10-4 cm/s. 


 
4. The clay layers separate clayey sand layers that appear to represent different water-bearing 


zones that are referred to as the Upper Hawthorn and Lower Hawthorn zones.  Along the 
western Site boundary, there may also be a lower Lower Hawthorn zone of clayey sand.  
The Upper Floridan Aquifer underlies the Hawthorn Group. 


 
5. Ground water gradients in the shallow aquifer and in the upper portion of the Hawthorn 


Group indicate flow toward the northeast, which is the same as the direction of surface 
drainage.  In the Floridan Aquifer, the gradient at the Site is relatively flat and may indicate 
flow toward the north or northeast. 


 
6. Vertical gradients between all the zones are directed downward, and there is a considerable 


difference in hydraulic head between the Lower Hawthorn and the adjacent zones above and 
below it (about 30 feet, see Figure 3).  The large difference in hydraulic head indicates that 
the clay layers are effective in retarding the flow of water between the zones. 
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7. Regarding water quality, results of three monitoring events for the Hawthorn and Floridan 
Aquifer wells at the Site indicated the following general observations, as further described 
in the Field Investigation Reports: 


• At wells HG-4S, -4I, and 4D (located along the east side of the site), 
there are elevated levels of polycyclic aromatic hydrocarbons (PAHs), 
including naphthalene, 2-methylnaphthalene, acenaphthene, 
acenaphthalene, dibenzofuran, fluorene, phenanthrene, and anthracene.  
There were also elevated total petroleum hydrocarbons and detections of 
benzene at these wells.   


• At wells HG-2D and HG-5D, along the west side of the site and in the 
lower Hawthorn water-bearing zone, and to a lesser extent at wells  
HG-6D (also in the lower Hawthorn but on the east side of the Site) and 
FW-3 (in the Floridan Aquifer near HG-5D), there were elevated levels 
of phenols (phenol and 2-, 3-, and 4-methylphenol), benzene, 
naphthalene, and 2-methylnaphthalene.  Note that phenols were 
nondetect at the HG-4 wells discussed above, and there were no 
detections of these compounds in the upper Hawthorn water-bearing 
zone. 


• Arsenic was detected in Floridan Aquifer well FW-3 in the two sampling 
events (May/June 2003 and November 2003) for this well 
(approximately 30 µg/L for both events).  Arsenic was detected at 
approximately 30 µg/L in the May/June 2003 sampling event in Floridan 
Aquifer well FW-4, but was nondetect for the November 2003 event. 
Arsenic has been generally below the detection limit for samples 
collected in the Upper, Lower, and Lowermost Hawthorn Group wells 
(there have been two detections within the Hawthorn Group:  0.655 µg/L 
at ITF-2 and 0.917 µg/L at HG-8). 
The fact that the elevated arsenic concentrations in the Floridan are 
separated from Site sources in the shallow zone by low and nondetect 
concentrations in the Hawthorn is an indication that the arsenic in the 
Floridan Aquifer wells may be naturally-occurring. 


• There were several constituents detected sporadically and typically 
at low levels that were not expected based on knowledge of site and 
regional sources.  These include bis(2-ethylhexyl) phthalate, 
acetone, chloroform, carbon disulfide, methyl ethyl ketone, and  
1,1-dichloroethylene.  These appear to be due to laboratory or sampling 
artifacts. 
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3.0  FLORIDAN AQUIFER MONITORING PLAN 
 
1. This section describes the proposed Floridan Aquifer Monitoring Plan.  It includes a 


discussion of the following key monitoring plan components: 


• Monitoring objectives and approach. 
• Existing Floridan aquifer monitoring wells.  
• Designs and locations of proposed additional new wells. 
• Constituents of Concern. 
• Sampling and analysis plans. 


 
 
3.1  MONITORING OBJECTIVES AND APPROACH 
1. As mentioned in Section 1.0, the objective of monitoring proposed in this plan is to collect 


data and determine ground water quality conditions and trends in the Floridan Aquifer at 
and downgradient of the Site.  This will assure continued protection of the source of 
drinking water for the City of Gainesville (i.e., the Floridan Aquifer). 


 
2. The monitoring approach for this monitoring plan is to periodically sample and analyze 


ground water at existing and new wells located within the site boundaries and nearby 
downgradient areas to monitor the water quality in the Floridan Aquifer in the immediate 
vicinity of the Site.  The monitoring locations include upgradient areas that will help to 
further characterize background or baseline chemistry.   


 
 
3.2  MONITORING LOCATIONS 
1. The monitoring locations for this Floridan Aquifer Monitoring Plan include seven 


monitoring wells.  These wells provide coverage of the Floridan Aquifer at and 
downgradient of the Site, as required by the plan objectives.  The sampling locations for this 
monitoring program include the following wells: 


• Existing Wells 
- FW-2 
- FW-3 
- FW-4 
- FW-5 
- MWTP-MW-1 


• Proposed New Wells 
- FW-6 
- FW-7 


The well locations are shown in Figure 4.  
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2. The existing FW wells are located onsite.  These wells are screened near the top of the 
Floridan Aquifer, near the base of the Hawthorn Group.  Construction details and conditions 
at each of these wells are provided in Table 1. 


 
3. The existing well MWTP-MW-1 is a sentinel well installed by Gainesville Regional 


Utilities (GRU) to monitor Floridan Aquifer water quality between the site and the 
Murphree Well Field and treatment plant.  An access agreement shall be obtained from 
GRU prior to the monitoring of the well MWTP-MW-1. 


 
4. New well FW-6 is proposed as an onsite upgradient well, and well FW-7 is an offsite 


downgradient well located within the City of Gainesville Maintenance Yard (part of City 
Attorney Office).  The location of FW-6 and FW-7 are approximate and dependent on 
accessibility discussions with the property owners.  Installation of FW-7 will require 
obtaining written access from the City of Gainesville.  Design and installation of these two 
new wells is further described in the following section. 


 
 
3.2.1  PROPOSED NEW MONITORING WELLS 
1. The proposed wells FW-6 and FW-7 are to be installed onsite and offsite respectively.   


FW-6 is proposed to be installed at the southwest corner of the Site.  As discussed in 
Section 2, the Floridan Aquifer flows from southwest to northeast.  Therefore, this location 
is upgradient. 


 
2. FW-7 would be located downgradient to the Site.  The FW-7 well is proposed for 


installation in the southwest corner of the City of Gainesville yard (north of the Site), if 
access to the city yard can be obtained.  Further, the selected location where FW-7 is 
proposed for installation, will be tested and analyzed for contamination prior to drilling of 
well installation begins.  The inclusion of the well FW-7 is to monitor the Floridan Aquifer 
downgradient of the Site and to further refine the direction of Upper Floridan Aquifer 
groundwater flow. 


 
3. The design and installation procedures for proposed new wells FW-6 and FW-7 are the 


same as that of existing wells FW-2 through -5.  This includes a 2-inch-diameter stainless 
steel casing and well screen, a 10 foot screened interval, and a permanent 6-inch-diameter  
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 conductor casing from the ground surface into the dense clay layer near the bottom of the 
Hawthorn Group (i.e., at approximately 110 feet).  The design is shown in Figure 5.  The 
installation procedures are presented in Appendix A. 


 
 
3.3  MONITORING PARAMETERS 
1. Table 2 lists all the parameters to be monitored and constituents to be analyzed for every 


routine monitoring event.  Water levels will be monitored as well as field parameters and 
constituents of concern.  The constituents of concern are chemicals detected in Site ground 
water that appear to be related to historic Site operations.  Field parameters are indicative of 
general water quality conditions in the well to determine if formation water is being 
sampled.  Stable measurements of the field parameters must be achieved during purging of 
the well before commencing sampling for constituents of concern. 


 
 
3.4  SAMPLING FREQUENCY 
1. All of the monitoring locations will be sampled semiannually, with one of the two yearly 


Floridan sampling events to coincide with the Stage 2 Monitoring Program annual sampling 
event.  This frequency will provide information on temporal variations of water quality 
conditions, and is appropriate given the estimated transport time in the Floridan Aquifer and 
the distances between the wells.  Existing monitoring data does not indicate seasonal 
variation in water levels or chemical concentrations. 


 
 
3.5  SAMPLING AND ANALYSIS PROCEDURES 
1. The Quality Assurance Project Plan (QAPP) for the monitoring program is presented in 


Appendix C.  The QAPP is the same as that used for the ongoing Hawthorn Group 
Investigation.  The QAPP includes detailed procedures for collecting, handling, 
documenting and analyzing ground water samples.  In particular, the following sections of 
the QAPP are directly applicable to the work described herein, with supplemental and/or 
modification as necessary for the specific objectives of this work: 


• Section 4.3; Quality Control Parameters.  This section presents 
the requirements for precision, accuracy, and completeness. 
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• Table 4.2; Ground Water Analysis and Quality Control 
Objectives.  This table lists the analytical methods for the 
chemical parameters to be measured as part of this work, and 
container, preservative and holding time requirements.  Note 
that not all the constituents are included in this table.  Also 
some constituents will not be analyzed as part of this work.  
The constituents and parameters for analysis as part of this 
monitoring work are listed in Table 2 of this monitoring plan. 


• Section 5.1.1.5; Ground Water Sample Collection.  The 
procedures in this section were used for the first two phases of 
the Hawthorn Investigation.  However, for the current work, 
the collection of ground water samples will involve low 
flow/”micropurge” sampling procedures.  A Standard 
Operating Procedures (SOP) for performing the micropurge 
sampling is provided in Appendix B.  However, some of the 
details of the SOP are modified by other requirements 
described in this Chapter (i.e., no use of flexible PVC tubing 
and modified decontamination procedures). 


• Chapter 6.0; Chain-of-Custody and Sample Handling.  This 
chapter presents the procedures for handling samples and 
documenting custody. 


• Chapter 7.0; Analytical Procedures and Methods.  This chapter 
presents the laboratory requirements for deliverables and 
performing the requested analyses. 


• Section 8.1; Field Calibration Procedures.  This section 
describes the procedures for maintenance and calibration of 
field instruments.  These procedures are applicable to the field 
instruments that may be used in the performance of this field 
work, including the dissolved oxygen probe, the 
oxidation/reduction potential electrode, the pH meter, the 
electrical conductivity probe, the thermometer/thermocouple, 
and flow measurement equipment. 


• Section 8.2; Laboratory Calibration Procedures.  This section 
describes the requirements for calibration of laboratory 
equipment, including quality control requirements and targets. 


• Chapter 9.0; Data Reduction, Validation, Verification and 
Reporting.  This chapter describes the requirements for the 
laboratory and the project manager to report and review the 
analytical data. 


• Section 10.1/Table 10.1; Ground Water Sample Quality 
Control.  This section and table describe the requirements for 
sample quality control.  This includes in particular the trip, 
equipment and field blanks.  The QAPP requires field 
duplicate/split samples to be collected for one in ten samples, 
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and that the primary laboratory analyzes the duplicates.  This 
requirement is modified for the current work as follows: Field 
duplicate/split samples for the analyses will be collected at 
every other sampling location (i.e., frequency of 50 percent), 
and the duplicates will be analyzed by the alternate laboratory. 


• Section 10.2; Internal Laboratory QC Checks.  This chapter 
outlines the internal QC check required of the laboratories. 


 
2. Low flow sampling procedures will be utilized, as has been performed for the most recent 


two sampling events in the existing Floridan Aquifer wells.  Besides the low flow sampling 
procedures, additional standard operating procedures are provided in Appendix C.  The 
additional standard operating procedures are to address decontamination of equipment to 
avoid cross contamination, and field and sample documentation to assure proper recording 
of sample collection activities and information. 


 
3. Another important quality control element that has been added to this sampling program is 


to eliminate use of flexible polyvinyl chloride (PVC) equipment and personnel protective 
gear during sampling.  This includes in particular the clear flexible tubing commonly 
referred to as Tygon tubing and PVC gloves (especially the gloves coated with powder).  
These materials are well known to contain BEHP, which has been detected in ground water 
samples but is not a Site-related constituent.  Most importantly, sampling equipment that 
will come into direct contact with the ground water must be free of PVC or other material 
which may contain BEHP.  In addition, sampling equipment must be thoroughly cleaned 
using the decontamination procedures in Appendix C.  Use of new equipment is not an 
acceptable substitute for decontamination as the suspected contaminant is part of the 
manufacturing process and is not removed from the material before it is sold.  


 
 
3.6  DATA EVALUATIONS 
1. The information collected for this Floridan Aquifer monitoring program will be evaluated in 


conjunction with the currently available data to update the understanding of the Floridan 
Aquifer water quality and flow conditions.  In particular, the following aspects will be 
evaluated using the data gathered: 


• Further characterization of ground water quality within the Floridan 
Aquifer.  In particular, past detections will be verified and the data will be 
reviewed for indications of trends and variations in concentration. 
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• Empirical fate and transport to determine if the water quality of the 
Gainesville water supply could become affected by Site-related 
constituents. 


• Further hydrogeological characterization, including the direction of flow 
in the Floridan Aquifer. 


 
 


4.0  REPORTING 
 
1. A data report will be prepared for each monitoring event.  Each report will summarize field 


activities and the results of testing.  The results of data evaluations as described in 
Section 3.6 will also be prepared. 


 
2. The data reports will be submitted by Beazer East to: 


• United States Environmental Protection Agency, Region IV. 
• The Florida Department of Environmental Protection. 
• St. John River Water Management District. 
• The Alachua County Health Department (ACHD). 
• The Alachua County Environmental Protection Department (ACEPD). 
• Gainesville Regional Utilities (GRU). 
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TABLE 1 
 


EXISTING MONITORING WELL DETAILS 
 


WELL 
ID COMMENTS DATES 


INSTALLED 


TOTAL 
DEPTH 


(feet bgs) 


GROUND 
SURFACE 


ELEVATION 
(feet) 


TOP OF 
CASING 


ELEVATIO
N (feet) 


SCREENED 
INTERVAL 


(feet bgs) 


● Surficial unit comprised of sand, sandy clay and clayey sand. 


● First Hawthorn Group clay encountered at 23.5 to 24 feet bgs. 


● Second clay layer encountered at 52 to 86 feet bgs. 


● Third clay layer encountered at 95 to 129 feet bgs. 


● Fourth clay layer encountered at 135.5 to 144 feet bgs. 


● Ocala Limestone encountered at 144 feet bgs. 


FW-2 


● Permanent conductor casing installed from ground surface to  
116 feet bgs. 


4/29/2003 
through 
5/5/2003 


156 181.48 184.56 146 to 156 


● Surficial unit comprised of sand, sandy clay and clayey sand. 


● First Hawthorn Group clay encountered at 19.5 to 22 feet bgs. 


● Second clay layer encountered at 50 to 59.5 feet bgs. 


● Third clay layer encountered at 94.5 to 96 feet  bgs. 
● Noncreosote odor from 96 to 110 feet bgs.  Staining not associated 


with the odors. 


● Fourth clay layer encountered at 110 to 138.5 feet bgs. 


FW-3 


● Permanent conductor casing installed from ground surface to  
116 feet bgs. 


5/6/2003 
through 


5/12/2003 
156 186.41 189.31 146 to 156 


● Surficial unit comprised of sand, sandy clay and clayey sand. 


● Moderate creosote odor encountered from surface to 50.5 feet bgs. 


● First Hawthorn Group clay encountered at 26 to 33 feet bgs. 


● Second clay layer encountered at 67 to 86 feet bgs. 


● Third clay layer encountered at 107.75 to 138.5 feet bgs. 
● Noncreosote odor from 96 to 113 feet bgs.  Staining not associated 


with the odors. 


FW-4 


● Permanent conductor casing installed from ground surface to  
116 feet bgs. 


4/18/2003 
through 


4/29/2003 
155.5 171.91 174.63 145.5 to 


155.5 


● Surficial unit comprised of sand, sandy clay and clayey sand. 


● First Hawthorn Group clay encountered at 24 to 25 feet bgs. 


● Second clay layer encountered at 64.5 to 74.5 feet bgs. 


● Third clay layer encountered at 111 to 137 feet bgs. 


● Creosote odor from 6 to 41.5 feet bgs. 
● Noncreosote odor from 87.5 to 110 feet bgs.  Staining not 


associated with the odors. 


FW-5 


● Permanent conductor casing installed from ground surface to  
116 feet bgs. 


5/13/2003 
through 


5/20/2003 
156 180.15 182.94 146 to 156 


● Surficial unit comprised of sand, sandy clay and clayey sand. 


● First Hawthorn Group clay encountered at 21 to 25 feet bgs. 


● Second clay layer encountered at 60 to 75 feet bgs. 


● Third clay layer encountered at 97 to 120 feet bgs. 


● Loose sand within 3rd clay layer between 105 and 115 feet bgs. 


● No odors or stains. 


MWTP
-MW-1 


● Permanent PVC conductor casing installed from ground surface to 
137.5 feet bgs. 


Completed 
10/03/03 169 TBD TBD 149 to 169 
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TABLE 2 
 


PARAMETERS TO BE MONITORED 
 


PARAMETER 
GROUP PARAMETER METHOD 


●   Ground water elevation Depth Probe 
●   pH Field pH combination electrode 
●   Conductivity Field pH combination electrode 
●   Dissolved Oxygen Field probe 
●   Oxidation Reduction Potential Field probe 
●   Temperature Field thermometer 


General Field 
Parameters 


●   Turbidity Field probe (turbidity meter 
●   Phenols 


  -  Phenol 
  -  2,4-Dimethylphenol 
  -  2-, 3-, and 4-methylphenol (cresols) 
  -  Pentachlorophenol 
●   PAHs 


  -  Acenaphthene 
  -  Acenaphthylene 
  -  Anthracene 
  -  Benz(a)athracene 
  -  Benz(a)pyrene 
  -  Benz(b)fluoranthene 
  -  Benz(g,h,i)perylene 
  -  Benz(k)fluoranthene 
  -  Chrysene 
  -  Carbazole 
  -  Dibenz(a,h)anthracene 
  -  Dibenzofuran 
  -  Fluoranthene 
  -  Fluorene 
  -  Indeno(1,2,3-cd)pyrene 
  -  2-Methylnaphthalene 
  -  Naphthalene 
  -  Phenanthrene 
  -  Pyrene 


Method 8270 


●   VOCs 


  -  Benzene 
  -  Ethylbenzene 
  -  Toluene 
  -  Xylenes 


EPA 8021 


●   Dissolved Metals 


  -  Arsenic 
  -  Chromium 
  -  Copper 


Constituents of 
Concern 


  -  Zinc 


EPA 6010B 


29016402/Rpts/FlAqMoPl (4/28/04) 
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FIGURE 1


LOCATION MAP 


CABOT CARBON/KOPPERS SUPERFUND SITE
GAINESVILLE, FLORIDA 
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FIGURE 3


SUMMARY OF SITE CONCEPTUAL
HYDROGEOLOGIC MODEL 


CABOT CARBON/KOPPERS SUPERFUND SITE
GAINESVILLE, FLORIDA 


SURFICIAL UNDIFFERENTIATED
SILICICLASTICS


UPPER CLAY LAYER
(AQUITARD K = 7x10-8 cm/sec)


UPPER HAWTHORN GROUP
(LOW PERMEABILITY CLAYEY SANDS
K = 2x10-5 cm/sec)


LOWER CLAY LAYER
(AQUITARD K = 1x10-7 cm/sec)


LOWER HAWTHORN GROUP
(LOW PERMEABILITY SILTY CLAYEY
SANDS AND CLAYEY SAND
K = 1x10-4 cm/sec)


UNDERLYING CLAY LAYER
(K = ~2x10-8 cm/sec)


OCALA LIMESTONE/
FLORIDAN AQUIFER
(K = 5.6x10-4 cm/sec)


SURFICIAL ZONE
WATER LEVEL


UPPER HAWTHORN GROUP
PIEZOMETRIC LEVEL


LOWER
HAWTHORN GROUP
PIEZOMETRIC LEVEL


FLORIDAN AQUIFER
PIEZOMETRIC LEVEL


GROUND LEVEL


LOWERMOST
HAWTHORN GROUP
PIEZOMETRIC LEVEL


WEST EAST


LOWERMOST
HAWTHORN GROUP
(LOW PERMEABILITY
CLAYS AND CLAYEY
SANDS K = 3x10-5 cm/sec)
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WELL CONSTRUCTION DIAGRAM
FLORIDAN AQUIFER MONITORING WELL


CABOT CARBON/KOPPERS SUPERFUND SITE
GAINESVILL, FLORIDA


NOT TO SCALE


FIGURE 5
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CLAYEY SAND CLAYEY SAND


OCALA FORMATION OCALA FORMATION


NOTE: FINAL DEPTH AND PLACEMENT OF WELL SCREEN
WILL BE DETERMINED BY THE FIELD GEOLOGIST
DURING DRILLING.


HAWTHORN GROUP CLAY LAYER


HAWTHORN GROUP CLAY LAYER


2-INCH DIAMETER STAINLESS
BLANK STEEL CASING,
FLUSH-THREADED JOINTS


12-INCH BOREHOLE


CEMENT/BENTONITE GROUT


HYDRATED BENTONITE
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END CAP
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WITH STAINLESS STEEL SCREEN,
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CASING (INSTALLED A
MINIMUM OF 2 FEET INTO
CLAY LAYER


LOCKING WELL CAP
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PROTECTIVE STEEL CASING
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APPENDIX A 
 


MONITORING WELL INSTALLATION PROCEDURES 
 
1. The following installation procedures are the same as those used for installation of wells 


FW-2 through FW-5, and conform to “A Compendium of Superfund Field Operations 
Methods (EPA/540/P-87/001),” and other pertinent technical publications. 


 
 
A.1  PROCUREMENT AND MOBILIZATION 
1. Prior to the initiation of field work, the project manager, field hydrogeologist, or field 


technical lead will secure the services of a qualified drilling contractor.  A contract will be 
executed before mobilization.  The drilling contractor will meet the following requirements: 


• Have the appropriate licenses and registrations. 


• Have the proper equipment available to perform the type of drilling 
and testing required. 


• Have personnel who are OSHA-trained to work on hazardous 
waste sites and are willing to participate in the appropriate medical 
monitoring for the Site. 


 
2. Before the start of field tasks, the field hydrogeologist will coordinate the following items 


with the drilling contractor personnel: 


• Familiarize the contractor with objectives of the investigation. 
• Provide and review a copy of the project workplan with the contractor. 
• Provide and review a copy of the project health and safety plan with the 


contractor. 
• Perform a daily health and safety review with the contractor. 


 
3. Compliance with all state and federal requirements is required prior to the installation of 


monitoring wells.  The field hydrogeologist or project manager will be responsible for 
obtaining all required permits.  These permits may include, but are not limited to the 
following: 


• Notification and approval to drill/install monitoring wells. 
• Registration of the wells with the St. John River Water Management 


District. 
• State specified dig-safe permits. 
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A.2  MATERIALS 
1. In general, all well materials (other than filter sand, seals, and grout) will be delivered 


factory clean and sealed in plastic bags. 
 
 
A.2.1  WELL SCREENS AND CASING 
1. Monitoring well screens and casings will consist of 2-inch-diameter flush-threaded, stainless 


steel.  The screen will be machine-cut slots, with a screen slot size of 0.010 inch. 
 
 
A.2.2  CONDUCTOR CASING 
1. The conductor casing will consist of 6-inch-diameter steel pipe, welded together. 
 
 
A.2.3  RISER AND END CAPS 
1. Monitoring well riser and end caps will consist of 2-inch-diameter stainless steel.  The top 


cap will have a small hole drilled through it to allow the passage of air. 
 
 
A.2.4  FILTER PACK 
1. The purpose of the filter pack is to inhibit the flow of fines into the well screen, allowing 


production of ground water optimal for ground water quality analyses. 
 
2. The filter material will be composed of washed, graded, commercially produced silica sand.  


The uniformity coefficient (Cu) of the filter pack will be no less than 1 and no more than 2, 
to prevent segregation of the filter material when it is installed in the well.  The grain size of 
the filter pack shall be no less than 3 and no more than 6 times the D30 (passing) of the finest 
geologic unit in which the well is to be screened.  A multiplier of 3 shall be used if the 
formation is fine and uniform, and 6 if the formation is coarse and non-uniform.  The D30 
grain size of the formation will be assumed to be the same as for the existing FW wells at 
the Site. 
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A.2.5  BENTONITE SEAL 
1. The bentonite seal will consist of bentonite clay pellets, chips, or slurry, sufficient to form a 


2-foot-thick annular seal above the filter pack.  The selection of the form of bentonite clay 
will depend upon location of the top of the filter pack relative to the water table.  If the seal 
is above the water table, it will be hydrated with potable water. 


 
 
A.2.6  GROUT 
1. The annular space between the bentonite seal and the ground surface, both between the well 


casing and the conductor casing and outside the conductor casing shall be grouted with a 
mixture of 95 percent Portland cement and 5 percent bentonite grout.  The cement will be 
mixed with potable water to the specifications of the concrete manufacturer. 


 
 
A.2.7  SURFACE PROTECTIVE CASING 
1. The surface casing shall consist of galvanized steel or steel coated with a rustproof coating.  


The surface casing shall have a locking hinged cap.  The base of the casing, at the point 
where it shall extend above the concrete pad, shall have a small weep hole drilled through 
the casing to prevent the build-up of precipitation or ice between the steel casing and well 
riser.  Bollards shall be installed if the well is in an area of Site traffic. 


 
 
A.3  MONITORING WELL INSTALLATION 
1. The drilling subcontractor, under the direction of a qualified geologist or engineer, will 


install the monitoring wells.  Monitoring wells will be installed using the following general 
procedures which may be dependent on the Site-specific requirements: 


• The boreholes will be continuously logged by the geologist to determine 
stratigraphy, presence of odors or staining, and confirm conditions for 
final installation of the wells. 


• The construction details of the well to be installed will be provided to the 
driller, including well material, screen length, slot size, riser length, depth 
of the well, sandpack, bentonite seal, grouting requirements, and surface 
well completion. 


• All well materials will be inspected to ensure that they are clean prior to 
installation. 
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• Sections of screen and riser will be threaded together and lowered into the 
borehole.  Centralizers may be used in deeper wells to ensure proper well 
placement within the borehole. 


• Depending on well depth, the selected well packing materials will be 
introduced into the annulus by either pouring or tremming to the desired 
depth.  The thickness of each layer of well pack material will be measured 
with a weighted tape and recorded.  Casing will be removed sequentially 
during sand pack installation and the well will remain at the desired depth 
during casing withdrawal. 


• The bentonite seal installation technique will vary with the depth of the 
water table.  The appropriate technique will vary with the depth of the 
water table.  The appropriate type of bentonite (pellets, chips, or slurry) 
will be selected to suit the objectives of the installation program.  In 
general, the seal will be installed above the sandpack to a thickness of 2 to 
3 feet.  Bentonite seals in shallow wells installed across the water table 
will be hydrated and allowed to swell prior to the emplacement of a 
cement bentonite grout mixture. 


• A cement-bentonite grout will be emplaced to fill the annulus of the 
boring.  Dependent on the depth of the well and water table, the grout may 
be tremmied into the desired location.  The grout will be pumped into the 
boring around the well materials to the surface.  If settling occurs after 
solidification of the grout, the grout will be topped of with additional grout 
mixture. 


• Once completed, the well will be locked and allowed to settle prior to well 
development. 


• All information concerning the well installation details will be recorded on 
a TRC Well Construction Diagram. 


 
 


A.4  GROUND WATER MONITORING WELL DEVELOPMENT 
1. Monitoring well development will be performed in order to establish a good hydraulic 


connection between the well screen and the surrounding aquifer and to remove water that 
may have been introduced during drilling, so that ground water samples are representative 
of the aquifer.  Development also settles the sandpack, and removes silt and clay from the 
water column and sandpack. 


 
2. Below is a list of basic equipment required for monitoring well development (Site-specific 


conditions may warrant the addition or deletion of some equipment): 


• pH meter 
• Conductivity meter 
• Turbidity meter 
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• Field logbook 
• Well development log sheet 
• Large capacity DOT-approved containers (if required) 
• Surge-block 
• Submersible pump 


 
3. Well development will be completed on monitoring wells after the grout, annular seals, and 


protective casings are stable (24 to 48 hours after installation).  The following general 
procedures will be followed: 


• Monitoring well completion diagrams and boring logs will be reviewed to 
determine the well construction (depth and length of screen), formation 
screened, and depth to water.  If potable water has been used during well 
installation, the estimated amount of water lost to the formation during the 
drilling process will be removed prior to the initiation of well development 
to ensure the removal of fresh formation water during the development 
process. 


• The appropriate device to complete development will be selected.  The 
apparatus selected will be capable of surging the entire length of the well 
careen and be equipped with enough discharge tubing and water 
withdrawal capability to complete well evacuation to the surface and into 
containers if required. 


• The static water level in the well will be determined to calculate the 
amount of standing water in the well (well volume).  Head space readings, 
water level, and calculated well volume will be recorded. 


• Water removal and surging will be initiated while recording field water 
quality parameters including pH, temperature, conductivity, and turbidity.  
Odors, water color, head space monitoring results, and other observations 
will be recorded on a well development form.  Water will be withdrawn 
from the well until at least three well volumes have been removed and 
three successive measurements of field water quality vary by less than 
10 percent. 


• After all the development criteria have been satisfied, all well 
development apparatus will be removed from the well followed by 
decontamination of the apparatus and probes. 
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RETEC Standard Operating Procedure (SOP) 235


Low Flow Groundwater Sampling


1.0 Purpose and Applicability
The RETEC Group, Inc. (RETEC) SOP 235 describes methods used to obtain the collection
of valid and representative groundwater samples from monitoring wells utilizing a low
flow sampling technique.  This technique is designed to reduce the influx of particulate
matter into the well and groundwater sample to ensure a more representative analysis of
groundwater quality, and to reduce aeration that can affect geochemical parameters.


Specific project requirements as described in an approved Work Plan, Sampling Plan, Quality
Assurance Project Plan, Job Hazard Analysis (JHA), Safety Task Analysis Review (STAR), or
Site-Specific Health & Safety Plan (HASP) will take precedence over the procedures described
in this document.


2.0 Responsibilities
The field sampling coordinator will have responsibility to oversee and ensure that all
groundwater sampling is performed in accordance with the project specific sampling
program and this SOP. It shall be the responsibility of the field sampling coordinator to
observe all activities pertaining to sampling to ensure that all the standard procedures are
followed properly, and to record all pertinent data on a field log or field book. The
collection, handling, and storage of all samples will be the responsibility of the field
sampling coordinator. In addition, the field sampling coordinator must ensure that all field
workers are fully apprised of this SOP.


3.0 Health and Safety
This section presents the generic hazards associated with low flow groundwater sampling
and is intended to provide general guidance in preparing site-specific health and safety
documents. The site-specific HASP, JHA, and STAR will address additional requirements
and will take precedence over this document. Note that low flow groundwater sampling
usually requires Level D personal protection unless there is a potential for exposure to
airborne site contaminants.


Health and safety hazards include but are not limited to the following:


•  Slip, trips, and falls in tall grasses over obstacles and berms near well locations.
Review terrain hazards prior to conducting these operations.  Ensure there is a
safe means of access/egress to the wellhead.
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•  Dermal exposure to potentially contaminated groundwater. Ensure that proper
personal protective equipment (PPE) is used to mitigate the impact of splashes of
groundwater to skin and/or eyes.


•  Exposure to site contaminants.  If there is product in the well (especially gasoline)
take all precautions necessary to prevent fire/explosion and/or exposure to
airborne vapors.


•  Ergonomics.  Use appropriate ergonomic techniques when inserting or retrieving
equipment for the wells to preclude injury to the arms, shoulders or back.


4.0 Supporting Materials
The following list of equipment may be used to determine the depth to water, purged
volume, and analytical parameters.


Sampling/Purging Equipment


•  Low flow submersible bladder pump or peristaltic sampling pump
•  Teflon and polyethylene tubing
•  Water level measurement equipment


Field Analytical Parameter Measurement


•  In-line water quality meter (e.g., flow-through cell)


•  Water quality meter with individual temperature, pH, specific conductance,
dissolved oxygen (DO), turbidity, salinity, and oxidation reduction potential
(ORP) probes


•  Turbidity meter


Supporting Documents


•  Project specific Work Plan


•  Material Safety Data Sheets (MSDSs) for any chemicals or site-specific
contaminants


•  A copy of the Site-Specific HASP


•  Field data sheets and log book
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Decontamination Equipment


•  Distilled water
•  Isopropanol (laboratory grade)
•  Spray bottles for decontamination solutions
•  Chemical free paper towels


Sample Collection


•  Preservation solutions (if necessary)
•  Sample containers
•  Coolers


Peristaltic Pump Sample Collection


•  Generator and extension cord
•  Battery packs


Bladder Pump Sample Collection


•  Dedicated bladders
•  Pump controller box
•  Nitrogen (air supply)
•  Detergent/Alconox
•  Nitric or hydrochloric acid (laboratory grade)
•  Cleaning brushes


Miscellaneous


•  Disposable gloves
•  Tubing cutters
•  Plastic sheeting
•  PPE
•  Buckets and intermediate containers


5.0 Methods and Procedures
The following sections describe the methods and procedures required to collect
representative groundwater samples.


5.1 Water Level Measurement


After unlocking and/or opening a monitoring well, the first task will be to obtain a water-
level measurement.  A static-water level will be measured in the well prior to the purging
and collection of any samples.  The water level is needed for estimating the purge volume
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and may also be used for mapping the potentiometric surface of the groundwater.  Water-
level measurements will be made using an electronic or mechanical device following the
methods described in the work plan.


Measurement of point location for the well should be clearly marked on the outermost
casing or identified in previous sample collection records.  This point is usually established
on the well casing itself, but may be marked on the protective steel casing in some cases. In
either case, it is important that the marked point coincide with the same point of
measurement used by the surveyor.  If not marked from previous investigations, the water
level measuring point should be marked on the north side of the well casing and noted in
the groundwater sampling form (Figure 1).  Whatever measuring point is used, the location
should be described on the groundwater sampling form.


To obtain a water level measurement lower a decontaminated mechanical or an electronic
sounding unit into the monitoring well until the audible sound of the unit is detected or
indicates water contact.  At this time the precise measurement should be determined by
repeatedly raising and lowering the tape or cable  to converge on the exact measurement.
The water-level measurement should be entered on the groundwater sampling form.  The
water-level measurement device shall be decontaminated immediately after use following
the procedures outlined in the work plan.


5.2 Purging and Sample Collection


5.2.1 Pumping
At least 14 days should be allowed for well equilibration after well installation and/or
development prior to sampling.  Purging must be performed for all groundwater monitoring
wells prior to sample collection.  The volume of water present in each well must be
computed using two measurable lengths, length of the water column and monitoring well
inside diameter.  A low flow, electric driven pump (e.g., bladder pump or peristaltic pump)
will be used to purge and sample well water.


The inlet of the bladder pump or peristaltic pump tubing will be lowered into the well
slowly and carefully to a depth corresponding with the approximate midpoint of the
screened interval of the aquifer, or 1-2 feet below the water level in the well, whichever is
greater.  A depth-to-water measurement device will be lowered into the well to monitor
drawdown.  The pump will be turned on at a flow rate of about 0.1 liters per minute
(L/min).  The flow rate will be adjusted up or down to maximize flow, yet ensure minimum
drawdown.  In no instance should a drawdown of more than 0.5 foot be allowed.  The
water level in the well should be carefully monitored to ensure that draw down does not
increase during purging.


5.2.2 Field Parameters
Groundwater will be pumped from the well into a sealed, flow-through chamber containing
probes to measure the water temperature, pH, conductivity, ORP, and DO using a Water
Quality Meter.  If necessary, field measurements of turbidity will be obtained using a
turbidity meter.  It is essential to properly calibrate the Water Quality Meter for the specific
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parameters being monitored, according to the procedures identified in the instrument
manual.  Calibration procedures and results must be documented in the site field notebook.


Field parameters values will be recorded (along with the corresponding purge volume) on
the Groundwater Sample Collection Record or in the site field notebook.  After passing
through the flow-through chamber, the water will be discharged into a container of known
volume where the pumping rate will be measured with a watch.  When the container is full,
the water will be properly disposed following Site protocols.


Groundwater samples will be collected for laboratory analysis when the groundwater has
stabilized; the change between successive readings of temperature, pH and conductivity are
less than 10%, and turbidity, if measured and recorded, is reduced to 10 NTUs or less.
This may occur prior to removal of three well volumes.  Stabilization of groundwater
measurements are considered indicative of sampling fresh formation water and is a more
reliable indicator of purging than removal of a standard volume of water.


5.2.3 Decontamination
Decontamination of non-dedicated equipment will follow the procedures outlined in the
work plan, or following the procedures listed below for full field decontamination,
conducted in the order presented:


•  Remove gross contamination from the equipment by brushing or steam cleaning
•  Wash with non-phosphate soap/detergent solution
•  Rinse with laboratory-grade nitric acid (for potential inorganic contamination)
•  Rinse with tap water
•  Rinse with laboratory grade isopropanol
•  Rinse with tap water
•  Rinse with distilled water
•  Allow to air dry
•  Repeat as necessary


Teflon-lined tubing will be dedicated to each well and will, therefore, not require
decontamination.


5.3 Sample Preparation


Proper packaging and shipment of samples will minimize the potential for sample
breakage, leakage, or cross contamination and will provide a clear record of sample
custody from collection to analysis.  Samples will be packaged on ice and shipped in a
container able to maintain a temperature at or below 4οC.


6.0 Quality Assurance/Quality Control
Quality Assurance/Quality Control (QA/QC) requirements include, but are not limited to,
field duplicates, rinsate blanks, and field blanks.  These samples will be collected on a
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frequency of one QA/QC sample per 20 field samples or a minimum of one QA/QC sample
per day unless otherwise specified in the project specific sampling plan.


7.0 Documentation
The groundwater sampling program will be documented to provide a summary of the
sample collection procedures and conditions, shipment method, the analyses requested and
the custody history.  Such documentation shall include:


•  Field notebook
•  Groundwater sample collection record
•  Sample labels
•  Chain-of-custody forms
•  Shipping receipts
•  Health & Safety forms (JHA, STAR, and/or Site-Specific HASP amendments)


All documentation shall be placed in the project files and retained following completion of
the project.
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SOP B.1
DECONTAMINATION


1.0  INTRODUCTION


1. Decontamination procedures are implemented to control potential inadvertent transport of


hazardous constituents, cross contamination of samples, and to prevent personnel exposure to


chemicals from contaminated equipment clothing or Personal Protective Equipment (PPE).


Decontamination procedures are discussed regarding equipment and site personnel.


2. As practicable, equipment decontamination fluids will be collected and disposed of at the water


treatment plant or in the wood-treating process.  Laboratory-supplied sample containers will be


cleaned and sealed by the laboratory before shipping.  Appropriate health and safety


procedures will be followed when completing this task.


2.0  REQUIRED MATERIALS


1. The following materials are required for these procedures:


• Deionized/distilled water.
• Nonphosphate cleaner (i.e., Simple Green® or equivalent).
• Cleaning brushes as needed.


3.0  TASK PERFORMANCE


3.1  EQUIPMENT DECONTAMINATION


1. The following is the EPA-approved decontamination procedure for field equipment used in the


subsurface investigation.


• Wash with nonphosphate detergent.
• Tap water rinse.
• Deionized/distilled water rinse.
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2. Decontamination procedures used for the QC sampling efforts will be summarized in the


project field log.


3.1.1  TOOLS AND INSTRUMENTS


1. Water sampling equipment (Van Dorn Sampler, etc.) will be cleaned by scrubbing in a


nonphosphate cleaner/water solution, followed by a water rinse and distilled water rinse.


2. Containers used for sample collection will be obtained from the laboratory, which will be


responsible for supplying precleaned, sample-ready containers (Attachment 1 of QAPP).


3. Nondisposable sampling equipment (hand trowels, shovels, etc.) will be decontaminated at the


location where used.


3.1.2  VEHICLES AND HEAVY EQUIPMENT


1. Vehicles and heavy equipment that have been driven or operated on the site may require


decontamination to:


• Prevent unnecessary contamination of personnel.
• Keep equipment in good working order (e.g., by removing excessive


soiling).


Frequency of decontamination will be determined by the Safety Officer, and based on a visual


inspection of the degree of soiling or on knowledge of the type and area of work.


3.1.3  PERSONAL PROTECTIVE EQUIPMENT


1. Decontamination of PPE will vary depending upon the type of equipment and degree of


contamination.  Boots, gloves, and hard hats shall be washed with soapy water and rinsed with


clear water.  Disposable PPE will be deposited into appropriately labeled DOT approved


containers located adjacent to personnel decontamination areas.  PPE disposal containers will


be labeled, at a minimum, to identify the contents as “hazardous waste” and the date that


contaminated PPE is first deposited in it.  The containers shall be appropriately sealed, and


stored onsite in accordance with requirements of 40 CFR Parts 262 and 265.  The PPE will be


labeled and manifested for offsite transport in accordance with applicable requirements of


40 CFR Part 262 and 49 CFR Parts 172, 173, 177, 178 and 179.  Waste materials taken offsite


shall be managed in accordance with Revised Procedures for Implementing Offsite Response


Actions (EPA OSWER Directive 9834.11, November 13, 1987, as revised).







B.1-3


2. Employees will clean their own respirators after each use.  Alcohol wipes may be used if only


light soiling is present.  For heavier soiling, and at least weekly, respirators will be


disassembled and the respirator mask washed in sanitary solution, rinsed in clean water and air


dried.  Respirators will be stored in clean plastic bags.


3.2  PERSONNEL DECONTAMINATION


1. Personnel will shower if they have encountered soil, mud, water or other material that has


accumulated on clothing or PPE.  All field personnel will, at a minimum, wash their hands and


face before leaving the site.  Supervisors are responsible for knowing where personnel


are working and ensuring compliance with these requirements.


2. The shower trailers are segregated into clean and dirty areas.  Under no circumstances shall


contaminated clothing or PPE be allowed to enter the clean side of the trailer.  Appropriate


decontamination areas will be designated.


3. Clean towels will be provided at each shower facility.  The personnel shower facilities shall be


cleaned after use.  Personnel shall be required to spray a bleach solution in the shower and on


the shower curtain after each use to limit bacterial/fungal contamination of the shower.  Any


other special decontamination procedures shall be designated by the Health and Safety Officer


as necessary.
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1.0  INTRODUCTION


1. The Workplan for Additional Characterization of the Hawthorn Group Formation (TRC, 2001)


outlines the proposed phased field investigation program, which is aimed at further evaluating


the vertical containment provided by the upper clay layers of the Hawthorn Group Formation


(Hawthorn Group) at the Koppers portion of the Cabot Carbon/Koppers Superfund Site in


Gainesville, Florida (the Site), as well as the water quality and direction of flow in the


intermediate aquifer below the site.  The Workplan was prepared in response to the


August 16, 2001 Scope of Work for the Hawthorn Group Investigation Letter issued by the


U.S. Environmental Protection Agency (EPA) to Beazer East, Inc. (Beazer), which is attached


in the Workplan as Appendix A (TRC, 2001).


2. The Site is located in Gainesville, Florida (see Figure 1.1), approximately 90 miles northwest of


Orlando.  The Site encompasses 90 acres in an industrial and commercial area (see Figure 1.2).


3. A total of 20 samples will be collected and submitted for geotechnical analysis as outlined in


Tables 1.1 and 1.2.  Ground water samples from the six new ground water wells will also be


collected.  Table 1.3 outlines the analytical methods for the physical and chemical analyses.


1.1  BACKGROUND


1. The Site is underlain by a shallow water table sandy aquifer that extends down 20 to 25 feet to


the top of the clay layers that form the upper part of the Hawthorn Formation.  As outlined in


the Record of Decision (ROD) (EPA, 1990), overall remediation at the Site is being conducted


under two separate ground water and soil operable units (OUs).  The ground water OU involves


an extraction and treatment system to capture potential offsite migration of Constituents of


Interest (COIs) and has been implemented.


2. The soil OU described in the ROD was intended to treat shallow soil largely above the ground


water table to remove the source of COIs to ground water.  However, additional field data


collected after the ROD was issued indicated the distribution of the COIs is much deeper and


includes dense nonaqueous phase liquids (DNAPLs).  As this current interpretation of the


distribution of COIs is significantly different from conditions described in the Remedial


Investigation/Feasibility Study (RI/FS) (ESE, 1990) used in preparing the ROD, the EPA
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issued a Unilateral Administrative Order (UAO) Amendment in April 1994 requiring that


additional Site characterization work be performed and that a Supplemental Feasibility Study


(SFS) of remedial options better suited to Site conditions be performed.


3. The additional field data referred to above was collected in support of the remedial design (RD)


activities (McLaren/Hart, 1993) and Revised Supplemental Feasibility Study (RSFS) (TRC,


1999).  The following key Site characteristics were established:


• DNAPLs occur below the water table, down to the top of the Hawthorn
Group clay layer.


• The estimated volume of soil affected by COIs is 140,000 cubic yards,
compared to the 11,000 cubic yards referenced in the ROD.


• Approximately 10 percent of the affected soil is located above the water
table and would be treated by the soils OU remedy proposed in the ROD.
The other 90 percent is located below the water table and is associated
with DNAPLs.


4. The ROD proposed excavation and a combination of bioremediation, soil washing, and


stabilization or in-situ bioremediation of the shallow soils.  These would not be effective on the


volume of COIs, particularly the DNAPLs, below the water table, which likely constitute most


of the source of COIs to ground water.  As indicated by the EPA, remediation of DNAPL


sources can be technically impracticable from an engineering perspective.  Under these


circumstances, EPA recommends treatment alternatives based on containment (EPA, 1992a).


5. In response to EPA's UAO Amendment, Beazer reevaluated remedial technologies for the Site


and presented the results in a SFS report in January 1997, (TRC Environmental Solutions, Inc.,


1997) and a RSFS report in September 1999 (TRC, 1999).  In May 2001, EPA issued


Superfund Proposed Plan Fact Sheet, Cabot Carbon/Koppers Site ROD Amendment.  The


proposed plan was developed based on EPA's review of the RSFS and an addendum RSFS


prepared by Black & Veatch (April 2001).  As a result of public comments and evaluation of


available data, EPA concluded that additional characterization of the Hawthorn Group strata was


prudent prior to issuing a ROD Amendment.
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1.2  GENERAL APPROACH


1. The approach that Beazer proposes to employ is outlined in EPA's August 16, 2001 letter and


includes two sequential phases of work and the following specific field activities, which also


form the basis of this Workplan:


• Phase I
- Perform a literature survey of water supply wells in the vicinity of the


Site and develop a database of existing wells.
- Conduct field investigations to obtain more information on the


hydrogeologic setting of the Site.
- Evaluate the hydrostratigraphy of the upper Hawthorn Group.
- Determine direction of ground water flow and hydraulic properties of


upper (intermediate) aquifer and other permeable zones located below
the clay layers within the Hawthorn Group.


- Further evaluate ground water quality in the uppermost permeable
part of the Hawthorn Group.


- Prepare a technical memorandum on the findings of Phase I and
present to EPA.


• Phase II
- Evaluate effects of DNAPL on clay in the upper part of the Hawthorn


Group.
- Evaluate the vertical conductivity of the Hawthorn Group clay layer.
- Evaluate if there is a potential threat of contaminant migration to the


underlying Floridan aquifer.


1.2.1  FIELD SCHEDULE


1. The field work is tentatively scheduled to begin with mobilization January 28-29, 2001.


The drilling of the boreholes, packer tests and well development monitors will be performed


as follows:


• XB-1 drilled/tested January 30-February 3
• XB-2 drilled/tested February 4-7
• XB-3 drilled/tested February 12-15
• XB-4 drilled/tested February 16-19
• HG-5 drilled/tested February 20-21, 26-27
• HG-6 drilled/tested February 28-March 2
• HG-1 drilled March 3-4
• HG-2 drilled March 5-7
• HG-3 drilled March 12-13
• HG-4 drilled March 14-15
• Demobilization March 16
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TABLE 1.1


SUMMARY OF SAMPLES COLLECTED FOR
CHEMICAL, PHYSICAL AND TREATABILITY TEST


AREA
TOTAL NO. OF


SAMPLE COLLECTION
POINTS


SAMPLES COLLECTED
FOR CHEMICAL


ANALYSES


SAMPLES COLLECTED
FOR PHYSICAL


ANALYSES


XB-1 NW corner 1 -- 2


XB-2 W between former
north and south lagoons


1 -- 2


XB-3 NW of former south
lagoon


1 -- 2


XB-4 N of former drip track 1 -- 2


HG-1 NW corner 1 1 water sample 2


HG-2 W between former
north and south lagoons


1 1 water sample 2


HG-3 NW of former south
lagoon


1 1 water sample 2


HG-4 N of former drip track 1 1 water sample 2


HG-5 NW of former north
lagoon


1 1 water sample 2


HG-6 N of former
Processing


1 1 water sample 2


Total Number of Samples Collected for Analyses 6 20
32811 (App C 1/22/02/rw)
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TABLE 1.2


PHYSICAL TESTS SELECTED FOR SOIL SAMPLES
FROM AREAS OF CONCERN


TEST XB-1 XB-2 XB-3 XB-4 HG-1 HG-2 HG-3 HG-4 HG-5 HG-6


Grain Size 2 2 2 2 2 2 2 2 2 2


Atterberg Limits 2 2 2 2 2 2 2 2 2 2


Natural Moisture
Content


2 2 2 2 2 2 2 2 2 2


Density 2 2 2 2 2 2 2 2 2 2


Hydraulic
Conductivity


2 2 2 2 2 2 2 2 2 2


32811  App C (1/22/02/jb)
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TABLE 1.3


ANALYTICAL METHODS FOR PHYSICAL TESTS
AND CHEMICAL ANALYSES


TEST DESCRIPTION ANALYTICAL METHOD


PHYSICAL TESTS


Grain Size (w/hydrometer if fines > 10%) ASTM D422


Atterberg Limits (if plastic and fines > 15%) ASTM D4318


Natural Moisture Content ASTM D2216


Density ASTM D1587


Hydraulic Conductivity ASTM D5084


GROUND WATER


Volatile Organic Compounds (VOCs) EPA 8260B


Semivolatile Organic Compounds (SVOCs) EPA 8270


Pentachlorophenol (PCP) EPA 8270 (SIM)


Noncarcinogenic Polyaromatic Hydrocarbons (PAHs) EPA 8270


Potentially Carcinogenic PAHs EPA 8270 (SIM)


Dissolved Metals (Arsenic, Chromium) EPA 6010B
32811/AppC/QAPP/Jan02 (1/23/02/jb)


ASTM = American Society of Testing and Materials
SIM = Selective Ion Monitoring.
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2.0 PROJECT DESCRIPTION


2.1  HISTORY OF INDUSTRIAL ACTIVITIES


1. The Site is located in northern Florida (Figure 1.1), approximately 90 miles northwest


of Orlando.  This area is characterized by a warm humid climate with a mean annual


precipitation of approximately 53 inches per year.


2. Wood treatment activities were initiated at the Site in 1912 by the American Lumber and


Treating Company.  Historically, wood treatment activities involved the use of creosote,


chromated-copper-arsenate (CCA), and pentachlorophenol (PCP) as preserving compounds.


Waste liquids from the treating operations were discharged to the north and south lagoons and


a cooling pond located at the Site (Figure 1.2).  After the treated wood was removed from the


cylinders located in the process area, it was loaded onto specially designed railcars and


transported to the drip track area, where the excess fluids dripped onto the ground and the


initial wood drying occurred.


3. Koppers Industries, Inc. (KII) has owned the Site since 1988.  KII has only treated wood with


CCA in a smaller plant located within the former process area.


2.2  CONCEPTUAL MODEL


1. The conceptual model includes a description of the Site, a discussion of the geology and


hydrogeology and a description of the distribution of DNAPL.  This information forms the


basis for scoping the additional field investigations.


2.2.1  SITE DESCRIPTION


1. The Site encompasses approximately 90 acres in a relatively flat industrial and commercial area


within the city limits of Gainesville, Florida (Figure 1.2).  Elevation ranges from 165 to 185 feet


above mean sea level.  Low swampy areas are prevalent in an undeveloped, vegetated area


northeast of the Site.







Section No.:  2
Revision No.:  2


Date:  1/02
Page:  2 of 7


2-2


2. Surface runoff from the Site drains in a northeasterly direction into Springstead Creek


(Figure 1.2), located approximately 750 feet to the north.  Springstead Creek flows in a


westerly direction and drains into Hogtown Creek, which flows in a southerly direction and is


located approximately 3,000 feet west of the Site.


3. The main historic and current processing facilities are located within the southeastern corner of


the Site (see Figure 1.2).  This area includes a tank farm, the cylinder drip tracks, the treating


cylinders' wastewater system, and drying kilns.  A cooling water pond was formerly also


located in this area.  The central and northern portions of the Site, on the other hand, have been


cleared and graded, and are currently used as storage areas.  The above referenced portions of


the Site also contain a network of rail tracks and access roads.


4. Two historic lagoon areas, referred to as the north and south lagoons, were used to manage


wastewater generated by the treatment process.  The north lagoon reportedly operated from


1956 until the 1970s.  The operational period of the south lagoon is not known.  Both the


north and south lagoons have been closed, covered and graded, and are currently used for


pole storage.


5. An area of historic disturbance was identified during the RSFS investigation through historic


aerial photographs.  The area is located approximately 500 feet to the north of the north lagoon


as shown in Figure 1.2.  It first appears on the aerial photographs dated February 1968 and is


no longer evident on the November 1977 and later photos.  The disturbance resembles a


rectangular-shaped area which includes linear features.  The additional field work performed as


part of the RSFS shows there are only minor impacts by COIs in this area, indicating it was


not used for any significant disposal or storage of wood treatment chemicals (TRC, 1999).


2.2.2  GEOLOGY AND SOILS


1. The Site is underlain by a 20- to 30-foot-thick unit of Plio-Pleistocene marine terrace deposits


consisting primarily of fine- to medium-grained sand with trace amounts of silt and clay.


An approximate 40- to 50-foot-thick, light green marine clay unit of the Miocene age


Hawthorn Group, which is about 150 feet in total thickness, underlies the sandy terrace


deposits.  The surface of the Hawthorn clay is undulating and dips generally toward the


northeast at the Site.
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2. Previous investigations (IT, 1987; Hunter/ESE, 1989) indicate that the Hawthorn clay unit at


the Site is laterally continuous and that the top portion of the Hawthorn clay provides a barrier


to downward migration of DNAPL and dissolved COIs.  These conclusions are based on


geologic and geophysical logs of deep wells completed on the Site and the adjacent former


Cabot Carbon site, hydrologic tests establishing the relationship between the shallow and


intermediate aquifer, and geotechnical testing of samples from the upper portion of the clay


unit.  The Hawthorn clay was encountered in all 36 borings drilled down to its depth.  Three of


these borings penetrated the clay layers and were used to construct wells ITF-1, -2 and -3 in


the intermediate aquifer during the RI (IT, 1987) and encountered clay thickness ranging from


43 to 54 feet.  These wells were completed in the shallowest water-bearing zone (a minimum of


63 feet below the surface) encountered below the top of the clay.


3. The upper portion of the Hawthorn clay is a tight marine clay with permeabilities on the order


of 10-6 to 10-8 centimeters per second (cm/sec) (IT, 1987).  Piezometric surface measurements


indicate that the clay unit confines the deeper water bearing zones.


4. A limestone member of the Hawthorn Group of a variable thickness lies under the Hawthorn


clay layers.


5. Eocene and Oligocene age limestone formations that are approximately 470 feet in total


thickness occur beneath the Hawthorn Group.  These limestone formations occur at shallower


depths and outcrop approximately 5 miles to the south of the Site, where the terrain is lower


lying and exhibits karst features (Hunter/ESE, 1989).  Karst features have not, however, been


noted during investigations at the Site or in the immediate Site vicinity.


2.2.3  HYDROGEOLOGY


1. Ground water at the Site occurs within the shallow, sandy terrace deposits at depths ranging from


3 to 15 feet below the surface.  The shallow ground water system is unconfined and migrates


north to northeast at an average gradient of about 0.5 percent.  The average ground water
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migration rate, below the Site, is estimated to be approximately 125 feet per year (ft/yr).(1)  This


ground water system is not used for water supply purposes, as the quality is typically poor due to


high concentrations of naturally occurring iron and tannic acids (Hunter/ESE, 1989).  No


downgradient users of the shallow ground water have been identified (Hunter/ESE, 1989) and no


water supply wells are located on either the Koppers or Cabot properties.


2. A confined, intermediate depth ground water system occurs in limestone and sandy layers and


lenses located below the clayey Hawthorn Group.  These limestone and sandy layers are of


limited thickness (ranging from a few inches to 6 feet thick), are not horizontally continuous,


and typically exhibit low water yields (IT, 1987).  The dense clay layer at the top of the


Hawthorn formation provides for separation between the shallow ground water system and the


intermediate depth ground water system (IT, 1987).


3. The ground water quality in the intermediate depth ground water system is poor due to


naturally occurring high total dissolved solids (TDS) content (Hunter/ESE, 1989), and it is


generally not used for water supply purposes.


4. The deepest ground water system at the Site is the Floridan aquifer, which is located in


limestone layers underlying the above intermediate depth ground water system.  The top of this


aquifer system is 150 feet below the surface and is confined in the Site area.  The Floridan


aquifer is the important producing aquifer in the area.  The closest water supply wells in this


aquifer are located approximately 2.5 miles northeast of the Site and are operated by the


Gainesville Regional Utility (GRU) for supplying municipal water to the city of Gainesville.


5. Neither the intermediate nor deeper ground water systems have been impacted by Site-related


constituents based on water samples collected from monitoring wells installed in the intermediate


(IT, 1987) and in the deeper systems in the northern portion of the Site (McLaren/Hart, 1993).


2.2.4 DISTRIBUTION OF DNAPL IN GROUND WATER


1. The following discussion is based on a synthesis of data generated from past investigations


performed at the Site, including the additional field investigations performed as part of the SFS


                                                
(1) Average velocity = Ki


n
, where K = 8,800 ft/yr, i = 0.005, and n = 0.30.  K is based on hydraulic testing at


Well PW-1 (McLaren/Hart, 1993) and several extraction wells.
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and RSFS.  Locations of the soil borings, monitoring wells and trenches that have been


installed at the Site in the course of previous Site investigations are provided in Figure 3.  Due


to the focused nature of the additional investigation, this section is limited to a discussion of the


distribution of DNAPL in ground water.


2. The presence of residual- and free-phase DNAPL occurring below the ground water table at


the Site has been previously documented (McLaren/Hart, 1993; Beazer, 1993).  These


observations are based on soil and water quality data, direct field observations, and application


of EPA characterization procedures for determining the potential for DNAPL occurrence


(EPA, 1992b).  The Site is designated as a Category I Site using the EPA classification


guidelines, which correspond to a confirmed or a high potential for DNAPL occurrence.


RSFS field investigations and ground water monitoring data, combined with data from


previous investigations, provide information on the extent of DNAPL to a level of detail that is


adequate for feasibility study evaluations provided in the RSFS.


3. Results from the RSFS field investigations confirm the presence of residual-phase(2) and a


limited amount of free-phase DNAPL at the four source areas (i.e., the former North and


South Lagoons, the former Cooling Pond and Process area, and the former Drip Track), and


define the approximate limits as shown in Figure 2.1 (TRC, 1999).  The shaded areas in


Figure 2.1 represent the zones of the fine- to medium-grained sand that extend from the


surface down to the top of the underlying Hawthorn clay, within which mainly residual-phase


DNAPL is expected to occur.  The occurrence of DNAPL throughout these zones is not


continuous.  It is sporadic and typically occurs in vertical or horizontal "stringers."  Horizontal


stringers would typically be aligned with the direction of ground water migration (i.e., from


southwest to northeast).  Free-phase DNAPL that accumulates on top of the Hawthorn clay


layer would tend to form stringers in the direction of ground water migration and may migrate


along the slope of the surface of the clay.  This surface also slopes generally northeastward.


4. Residual-phase DNAPL was characterized in the RSFS field data by dark staining or


discoloration of the soil.  Free-phase DNAPL was indicated by the presence of vertical stringers


of DNAPL in trench side walls, seepage to the surface of the ground water table in one trench


location, and by DNAPL-saturated sandy lenses above the Hawthorn Group contact.


                                                
(2) Residual-phase DNAPLs refers to creosote liquids that are trapped between soil particles by capillary forces and


are no longer mobile.
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Observations of naphthalene concentrations exceeding either 1 percent (indicating possible


presence of DNAPL) or 10 percent (probable presence) of the maximum aqueous solubility


(100 milligrams per liter [mg/L]) in nearby monitoring wells were also used to delineate these


DNAPL areas (TRC, 1999).


5. Figure 2.1 summarizes these observations by the symbol R to denote presence of residual-phase


DNAPL and the symbol F to denote the presence of free-phase DNAPL.  The boundaries of


DNAPL-impacted soil areas depicted in Figure 2.1 are based on:  (1) visual observations


recorded in the logs of the boreholes, wells and test pits; and (2) concentrations of dissolved


naphthalene in ground water downgradient of areas where DNAPL has been identified.


6. Although DNAPLs are present, there appears to be only relatively small quantities of mobile


free-phase DNAPL and there does not appear to be any significant lateral DNAPL migration


occurring (TRC, 1999).  Previous evaluations (McLaren/Hart, 1993) are consistent with the


above observations and the DNAPL extent shown in Figure 2.1.  These evaluations also


concluded that only limited lateral migration of free-phase DNAPL has occurred or is likely to


occur in the future.
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3.0  PROJECT ORGANIZATION AND RESPONSIBILITY


1. The following sections detail the responsibilities of key personnel in conjunction with the


Additional Characterization of the Hawthorn Group Formation at the Cabot Carbon/Koppers


Superfund Site in Gainesville, Florida.  Depending on the extent of the work, any one


individual can fill two or more of the positions described below.


2. Figure 3.1 shows organization of the project with the lines of authority and reporting


responsibility.


3. All personnel, including subcontractors, will have the training  and certification required.  This


will be verified by examining certifications before the work begins.


3.1  PROJECT MANAGER


1. The Project Manager will be the primary point of contact and will have the primary


responsibility for technical, financial and scheduling matters for this investigation.  Duties


will include:


• Procurement, along with administrative personnel, and supervision of
subcontractor services including review of subcontract work and approval
of subcontract invoices.


• Assignment of duties to the project staff and orientation of the staff to the
needs and requirements of the project as they relate to the project
objectives.


• Establishment of a project recordkeeping system.


• Review of all major project deliverables for technical accuracy and
completeness.


• Project closeout.


• Responsibility for the project evidence file.


3.2  PROJECT GEOLOGIST


1. The Project Geologist will be responsible for:


• Supervising the collection of the samples and providing for their proper
documentation, handling and shipping.


• Maintaining a completion log for each borehole and monitoring well
installed.
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• Monitoring the drilling and sampling operations to verify that the drilling
subcontractor and sampling team members adhere to this Quality
Assurance Project Plan (QAPP).


• Coordinating activities with the Project Manager.
• Preparing the field investigation data.


3.3  FIELD TEAM LEADER


1. The Field Team Leader will be responsible for field activities and data evaluation, including


items as follows:


• Supervising the collection of the samples and providing for their proper
documentation, handling and shipment.


• Maintaining a completion log for each monitoring well installed as well as
general maintenance of the field investigation logbook(s).


• Monitoring the drilling and sampling operations to verify that the drilling
subcontractor and sampling team members adhere to the QAPP and/or the
field sampling Standard Operating Procedures (SOPs), as required.


• Coordinating field-related activities with the Project Manager.


• Preparing and reporting the field investigation data for evaluation
procedures.


3.4  FIELD SERVICES MANAGER


1. Responsibilities of the Field Services Manager include:


• Inspecting supplies and consumables as they arrive onsite.  All materials
other than filter sand, seals and grout, will be delivered factory clean and
sealed in plastic bags.


• Maintaining communications between the Field Team Leader and the
Project Manager.


• Verifying that the project-specific objectives and the Health and Safety
Plan (HSP) are reviewed with all potential onsite personnel prior to site
mobilization.


• Scheduling and maintaining a field services crew to perform
project-specific requirements in a time- and cost-efficient manner.


• Preparing field sampling procedures documentation according to the
appropriate guidance documents (EPA, 1996) for the associated workplans
and/or QAPP.
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3.5  SITE HEALTH AND SAFETY OFFICER


1. The Site Health and Safety Officer (SHSO) will be responsible for verifying that project


personnel adhere to the site safety requirements.  These responsibilities include:


• Conducting the health and safety training for project personnel and
subcontractors, as appropriate.


• Modifying health and safety equipment or procedure requirements based
on data gathered during the site work.


• Determining and posting locations and routes to medical facilities,
including poison control centers, and arranging for emergency
transportation to medical facilities.


• Notifying local public emergency officers, i.e., police and fire departments,
of the nature of the field operation and posting their telephone numbers.


• Observing work party members for symptoms of exposure or stress.


• Providing first aid if necessary onsite.


• Performing site audits to verify adherence to the requirements of the
project Health and Safety Plan.


2. The SHSO has the authority to stop any operation that threatens the health or safety of the


team or surrounding populace.  The daily health and safety activities may be conducted by the


SHSO or his designee.


3.6  LABORATORY PROJECT MANAGER


1. The Laboratory Project Manager will be responsible for:


• Validating or assigning a designee who is independent of the analyst and
the project to validate the data packages using review methods described in
Section 9.0.


• Final review of the data package to ensure data is transcribed correctly and
a complete and correct data package is reported to the user.


3.7  LABORATORY QUALITY ASSURANCE MANAGER


1. The Laboratory Quality Assurance (QA) Manager is responsible for laboratory audits and


monitoring adherence to the laboratory QA objectives.  The Laboratory QA Manager acts


independently of the personnel performing analyses.  His responsibilities include:


• Writing, maintenance, and implementation of laboratory analysis SOPs.
• Review of site-specific QAPP for laboratory analytical requirements.
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• Conducting laboratory performance and system audits on a monthly and
quarterly basis, respectively.


• Initiating system corrective actions and review whether corrective action
taken appropriately resolved the problem.


3.8  LABORATORY DIRECTOR


1. The Laboratory Director is ultimately responsible for all aspects of the analytical services


provided for this project including the production of analytical reports and the scheduling


and maintenance of an ample working staff and equipment to perform the laboratories duties


for this project in a timely and cost-efficient manner.  Responsibilities of the Laboratory


Director include:


• Collaborating with the project management in establishing analytical
programs.


• Serving as liaison between the laboratory and other project personnel.


• Serving as the "collection point" for reporting of nonconformances
and changes in laboratory activities, which are then reported to
project management.


• Maintaining and releasing laboratory testing data and results.


• Responsibility for laboratory and data activities by the analytical
services staff.


3.9  GENERAL PROJECT RESPONSIBILITIES


1. The Laboratory Director and Field Services Manager are responsible for the effective


day-to-day management of their respective staffs as well as direct communication and liaison


with the client.  Their specific QA function is to oversee all project procedures and quality


assurance/quality control (QA/QC) procedures required by site-specific objectives as


described in the associated workplan.


2. The Section Managers and Supervisors are responsible for the provisions of consistent and


accurate laboratory data and technical reports produced by the personnel under their


supervision.  These individuals are responsible for ensuring that all personnel under their


direction are knowledgeable of the QA/QC requirements of the specific projects and their


organization.
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3. It is the responsibility of the laboratory analysts and field team members to perform all


required QC checks to ensure that each batch of data being generated passes all required QC


criteria.  The field team member must bring any unusual observation or analytical problem to


the immediate attention of the Field Team Leader or Supervisor.
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4.0  QA OBJECTIVES FOR MEASUREMENT DATA


4.1  DATA QUALITY OBJECTIVES


1. The data quality objective (DQO) process is a strategic planning approach based on scientific


methods to prepare data collection activities.  It is a systematic approach for defining the pertinent


criteria for a sampling program including:


• Where to collect samples.
• How to collect samples.
• Tolerable levels of decision errors.
• How many samples to collect.


Thereby, the DQO process ensures that the type, quantity and quality of environmental data used


to evaluate the attainment of the remediation standards is appropriate for the intended use.


2. The development of the DQOs is based on the intended use of the data.  Listed below are the four


primary data quality levels and the respective data uses:


• DQO Level 1 – Initial Site Characterization and/or Monitoring During
Remedy Implementation.


• DQO Level 2 – Site Characterization and Evaluation of Remedial
Alternatives.


• DQO Level 3 – Data Collection for Risk Assessment and Potentially
Responsible Party (PRP) Determination.


• DQO Level 4 – Data Collection for Litigation/Enforcement Activities.


3. The DQO process consists of seven steps.  The DQO process for the Site is shown in Table 4.1.


The output from each step influences the items in the following steps:


• Step 1: State the problem to be resolved.


• Step 2: Identify the decision(s) or question(s) the data will be used to 
resolve and what actions will result.


• Step 3: State the inputs or list of variables to be measured and other 
supporting information needed to answer the questions posed in 
Step 2.


• Step 4: Define the boundaries of the study/remediation area including the 
population of interest, and the spatial and temporal limits.


• Step 5: Develop the decision rule(s) including test hypothesis and a
quantitative statement on how data will be used to make the 
decision.


• Step 6: Develop acceptable uncertainty constraints for the decision process 
including false positive and false negative decision error rates.


• Step 7: Optimize the design within the constraints of project goals.
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4. No level I, II or IV procedures are planned for this project.  Field determinations of pH, specific


conductance, and temperature are required by the Sampling and Analysis Plan (SAP) to


determine adequate well stabilization and as such will not be counted as part of a field analysis


procedure which typically indicates mobile laboratory analysis.  The following sections describe


the use of the analytical level selected for this investigation.


4.2  NON-CLP LABORATORY METHODS


1. Level III analysis will be performed for those parameters where Contract Laboratory Program


(CLP) methods are not available or in cases where the rigid CLP reporting is not necessary to


accomplish the immediate objective.  Level III data provide precise, accurate, and defensive data


suitable to meet the data objectives for this project.


4.3  QUALITY CONTROL PARAMETERS


1. The quantitative criteria used to determine data quality are presented in Table 4.2.  The following


is a brief description of the terms which appear in these tables:


• Reference:  The reference of the EPA-approved standard analytical
methodology used for each procedure.


• Precision:  A measure of the mutual agreement among individual
measurements of the same property under prescribed similar conditions.
Precision is evaluated based on the relative percent difference (RPD) of
duplicate matrix spikes or samples, as appropriate.  The matrix spike
duplicate RPDs are parameter- and method-specific.  Duplicate sample
RPDs are typically 30 percent for aqueous media.  The method of calculation
for RPD is defined in Section 12.1.


• Accuracy:  The degree of agreement of a measurement with an accepted
reference or true value.  Accuracy is evaluated based on the percent recovery
of spiked samples.  The matrix spike recoveries for organic analyses are
method- and parameter-specific and are typically used as an advisory QA/QC
measure due to the difficulty associated with recovering spiked organic
parameters.  The method of calculation for percent recovery is defined in
Section 12.2.


• Completeness:  A measure of the amount of valid data obtained from a
measurement system compared to the amount expected to be obtained under
normal conditions.  The method of calculation for percent completeness is
defined in Section 12.3.  Results of the analyses to be performed will be used
for site characterization and as such will have a minimum completeness of 90
percent.


2. The SAP is designed to ensure that analytical data obtained during the Phase I Field Investigation


represent current conditions found at the Site and produce data of comparable quality.  Sample
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locations were selected to ensure data are suitable for their intended use and adequately


characterize the site and screen appropriate remedial technologies and collection mechanisms are


designed to produce comparable data.  Additionally, standard recognized analytical


methodologies will be utilized to ensure comparability.  These designs are instituted to ensure


sample representativeness and data comparability.
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TABLE 4.1


DATA QUALITY OBJECTIVE PROCESS
FOR THE BOREHOLES/MONITORING WELLS
CABOT CARBON/KOPPERS SUPERFUND SITE


WORKPLAN ELEMENT
DQO STEP Install Exploratory Boreholes/


Monitoring Wells and Perform Packer Tests
Ground Water Quality and Flow


Measurements
Statement of the
problem.


• Evaluate the vertical containment of the upper clay
layers of the Hawthorn Group Formation.


•  Determine ground water flow direction
and evaluate ground water quality in the
uppermost permeable part of the
Hawthorn Group Formation.


Identify the
decisions the data
will be used to
resolve.


• Is the Hawthorn Group Formation continuous
across the site?


• Does it provide a barrier to migration of the DNAPL
and contaminated groundwater?


•  What is the direction of ground water
flow beneath the site?


•  What is the water quality in the
uppermost water-bearing zone of the
Hawthorn Group Formation?


State the variables to
be measured.


• Stratigraphy of the upper clay layers of the
Hawthorn Group Formation.


• Permeability of the upper clay layers of the
Hawthorn Group Formation.


• Density, grain size and Atterburg limits of the
upper clay layers of the Hawthorn Group
Formation.


•  Concentrations of ROD Constituents of


Interest(1) in the uppermost permeable
part of the Hawthorn Group Formation.


•  Water levels in the monitoring wells.


Define the
boundaries of the
study area including
spatial and temporal
limits.


• The boundaries of the study area include the KII site
boundaries and nearby adjacent areas.


• There are no temporal limits.


•  The boundaries of the study area include
the KII site boundaries and nearby
adjacent areas.


•  The measurements will reflect current
conditions, although they are assumed to
be reflective of the recent past,
particularly for water level.


Decision rules. •  The upper clay layers of the Hawthorn Group
Formation must be continuous through out the site.


•  The upper clay layers of the Hawthorn Group
Formation must have a hydraulic conductivity
ranging from 10-7 to 10-9 cm/s.


•  The ground water quality must show no
impact from the upper shallow aquifer, as
demonstrated by concentration of the
Constituent of Interest at or below
background levels.


•  Water levels must demonstrate a pattern
so that ground water flow direction and
gradient can be determined.


Uncertainty
constraints for the
decision process.


•  Packer testing technology (sealing the packers in
the hole) may limit the ability to measure the very
low conductivities.


•  Small possibility exists for gradational changes in
lithology that may obscure definitive boundaries
between units.


•  Unknown potential for offsite sources
that may contribute contaminants to the
intermediate aquifer.


•  Laboratory artifacts may influence data
quality and decision making.


Optimize design
with constraints of
the project goals.


•  See Section 5.0. •  See Section 5.0.


                                                
(1) ROD Constituents of Interest for ground water include arsenic, chromium, benzene, fluorine, phenanthrene,


acenaphthalene, acenaphthene, pyrene, pcPAH, naphthalene, phenol, pentachlorophenol, toluene, ethylbenzene
and xylene.
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LABORATORY SPECIFIC
MEASUREMENT QUALITY OBJECTIVES (MQOs)


PARAMETERS
REFERENCE


(EPA METHOD NO.) Detection Limit
(µg/L)


Accuracy(1)


(%)
Precision(2)


(%)
Completeness


(%)


TYPE OF
CONTAINER PRESERVATIVE


ANALYTICAL
HOLDING


TIMES
REMARKS


METALS
• Aluminum
• Antimony
• Arsenic
• Barium
• Beryllium
• Cadmium
• Calcium
• Cobalt
• Chromium
• Iron
• Lead
• Magnesium
• Manganese
• Mercury
• Nickel
• Selenium
• Sodium
• Thallium
• Vanadium
• Zinc


6010B
6010B
7060


6010B
6010B
6010B
6010B
6010B
6010B
6010B
6010B
7421


6010B
6010B
7470


6010B
6010B
7740


6010B
6010B


10.0
5.0
5.0


10.0
2.0
5.0


60.0
18.0
10.0
10.0
40.0
3.0


30.0
2.0
3.0


32.0
90.0
6.0


10.0
40.0


80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120
80 - 120


± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30


90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90


One 1-Liter Bottle
Unfiltered/One 1-Liter


Bottle filtered


Acidified to pH <2
with Nitric Acid
After Filtration


6 Months Laboratory  will
use standard


turnaround time
to complete the


tests


VOCs
• 1,1,1-Trichloroethane
• 1,1,2,2-Tetrachloroethane
• 1,1,2-Trichloroethane
• 1,1-Dichloroethane
• 1,1-Dichloroethene
• 1,2-Dichloroethane
• 1,2-Dichloropropane
• 2-Butanone
• 2-Chloroethyl Vinyl Ether
• 2-Hexanone
• 4-Methyl-2pentanone
• Acetone
• Benzene
• Bromodichloromethane
• Bromoform
• Bromomethane
• Carbon Disulfide
• Carbon Tetrachloride
• Chloroethane


8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B


0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5


71 - 132
76 - 136
67 - 133
49 - 135
48 - 146
68 - 129
42 - 131
50 - 153
40 - 214
20 - 149
40 - 125
32 - 176
72 - 124
69 - 132
53 - 148
55 - 146
37 - 140
70 - 140
52 - 137


± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30


90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90


Three 40-mL
VOA Vials


Acidified to pH <2
with Hydrochloric Acid


14 Days Laboratory  will
use standard


turnaround time
to complete the


tests


(1) Based on Matrix Spike Percent Recovery.
(2) Based on Duplicate Samples.
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LABORATORY SPECIFIC
MEASUREMENT QUALITY OBJECTIVES (MQOs)


PARAMETERS
REFERENCE


(EPA METHOD NO.) Detection Limit
(µg/L)


Accuracy(1)


(%)
Precision(2)


(%)
Completeness


(%)


TYPE OF
CONTAINER PRESERVATIVE


ANALYTICAL
HOLDING


TIMES
REMARKS


VOCs (Continued)
• Chloroform
• Chloromethane
• cis-1,3-Dichloropropene
• 1,2, Dibromoethane
• Methylene Chloride
• Tetrachloroethene
• trans-1,2-Dichloroethee
• trans-1,3-Dichloropropene
• Trichloroethene
• Vinyl Acetate
• Vinyl Chloride


8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B
8260B


0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5


77 - 128
37 - 129
66 - 129
56 - 142
51 - 139
67 - 145
48 - 134
66 - 130
71 - 135
24 - 143
48 - 140


± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30


90
90
90
90
90
90
90
90
90
90
90


SVOCs
• Acenaphthene
• Acenaphylene
• Anthracene
• Benzo(a)anthracene
• Benzo(b)fluoranthene
• Benzo(k)fluoranthene
• Benzo(g,h,i)perylene
• Benzo(a)pyrene
• bis(2-Chloroethyl)ether
• bis(2-Chloroisopropyl)ether
• bis(2-Ethylhexyl)phthalate
• 4-Bromophenyl-phenylether
• Butylbenzylphthalate
• 4-Chloroaniline
• 4-Chloro-3-methylphenol
• 2-Chloronaphthalene
• 4-Chlorophenyl-phenylether
• Chrysene
• Dibenz(a,h)anthracene
• Dibenz(a,h)acridine
• Dibenzofuran
• Di-n-butylphthalate
• 1,2-Dichlorobenzene
• 1,3-Dichlorobenzene
• 1,4-Dichlorobenzene
• 3,3-Dichlorobenzidine
• 2,4-Dichlorophenol
• Dimethylphthalate
• 4,6-Dinitro-2-methylphenol
• 2,4-Dinitrophenol
• 2,4-Dinitrotoluene
• 2,6-Dinitrotoluene
• Di-n-octylphthalate
• Fluoranthene


8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270


5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
25
25
5.0
5.0
5.0
5.0


51 - 126
56 - 131
54 - 117
55 - 132
43 - 135
57 - 137
36 - 157
51 - 141
48 - 117
39 - 155
15 - 176
43 - 142
50 - 139
46 - 126
49 - 133
36 -  97
49 - 134
55 - 134
41 - 144


(3)
53 - 129
50 - 129
30 - 120
28 - 114
28 - 116
1   - 262
43 - 124
55 - 134
38 - 147
22 - 174
51 - 146
53 - 129
41 - 145
52 - 128


± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30


90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90


1-Liter
Amber Glass Bottle


with Teflon
Seal.


None.
 Cool to 4°  C.


7 Days to
Extract.


40 Days after
Extraction


Laboratory  will
use standard


turnaround time
to complete the


tests


(1) Based on Matrix Spike Percent Recovery.
(2) Based on Duplicate Samples.
(3)  Insufficient spike data for setting accuracy limits.
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LABORATORY SPECIFIC
MEASUREMENT QUALITY OBJECTIVES (MQOs)


PARAMETERS
REFERENCE


(EPA METHOD NO.) Detection Limit
(µg/L)


Accuracy(1)


(%)
Precision(2)


(%)
Completeness


(%)


TYPE OF
CONTAINER PRESERVATIVE


ANALYTICAL
HOLDING


TIMES
REMARKS


SVOCs (Continued)
• Fluorene
• Indeno(1,2,3-ad)pyrene
• Isophorone
• 2-Methylnaphthalene
• 2-Methylphenol
• 4-Methylphenol
• 2-Nitroaniline
• 4-Nitroaniline
• 2-Nitrophenol
• N-Nitrosophenylamine
• N-Nitroso-di-n-propylanine
• Naphthalene
• Nitrobenzene
• Pentachlorophenol
• Phenanthrene
• Phenol
• Pyrene
• 1,2,4-Trichlorobenzene
• 2,4,5-Trichlorophenol
• 2,4,6-Trichlorophenol


8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270
8270


5.0
5.0
5.0
5.0
5.0


10.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0


10.0
5.0
5.0
5.0
5.0
5.0
5.0


55 - 126
30 - 172
39 - 126
36 - 124
36 - 116
46 - 109
54 - 133
40 - 166
43 - 122


(4)
32 - 136
40 - 110
44 - 118
26 - 158
54 - 128
28  -  91
53 - 128
30 - 121
49 - 143
50 - 134


± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30
± 30


90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90
90


32811 (1/22/02/jb)


(1) Based on Matrix Spike Percent Recovery.
(2) Based on Duplicate Samples.
(3)  Insufficient spike data for setting accuracy limits.
(4) Multiple peak chromatograms inhibit setting accuracy limits.
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5.0  SAMPLING PROCEDURES


1. A two-phased field investigation/evaluation program is planned.  Phase I focuses on


characterizing the geologic containment provided and evaluates ground water quality to


determine if any migration has occurred in the past.  The second phase is aimed at


characterizing the low permeability clay in the upper Hawthorn in more detail and establishing


its capacity for containing the DNAPLs found at the Site.  This chapter deals with the plan for


obtaining the Phase I additional data which is required to assess the containment to vertical


contaminant transport provided by a Hawthorn Group strata.  The scope of the Phase II Field


Investigation will be presented in a Technical Memorandum that documents the findings of the


Phase I Field Investigation.


2. The field investigations will be performed according to the standards set forth by the EPA


Region IV Environmental Investigation Standard Operating Procedures and Quality Assurance


Manual (EPA, 1996).


5.1  PHASE I FIELD INVESTIGATIONS DATA COLLECTION


1. The proposed data collection and evaluation activities include additional soil borings and


monitoring well construction, soil sampling for geotechnical testing and ground water


sampling.  These are discussed below as well as the proposed laboratory analyses.


5.1.1 INVESTIGATION TO DETERMINE THE HYDROLOGIC PROPERTIES AND
HYDRO-STRATIGRAPHY OF HAWTHORN GROUP AQUIFER


1. The hydrologic and hydrostratigraphic properties of the Hawthorn Group aquifer will be


determined by the completion of a series of exploratory borings drilled at key locations within


the Site and in nearby areas, as necessary.  Following the exploratory borings, six additional


boreholes will be drilled and completed as 2-inch polyvinyl chloride (PVC) monitoring wells


with discrete screened intervals within the Hawthorn Group so that heads in discrete strata can


be monitored.
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2. Four exploratory borings will be cored to further characterize the entire thickness of the


Hawthorn Group.  The locations of the exploratory borings are shown in Figure 5.1 and as


described below:


• XB-1 near the northwestern corner of the Koppers property boundary.
• XB-2 near the western Koppers property boundary, approximately


equidistant from the former north and south lagoons.
• XB-3 northwest of the former south lagoon.
• XB-4 north of the former drip track.


3. All of these boreholes will be completed close to, but outside areas of known or suspected


DNAPL.  Locations may be adjusted to avoid existing utilities or structures or initial findings


(i.e., differing ground water gradient).


4. Within the Hawthorn Group, the exploratory boreholes will be continuously cored using


rotosonic drilling as described in Section 4.1 of the SAP, and logged to help establish


stratigraphic variability and the degree of stratigraphic correlation between different borehole


locations.  Each of the exploratory boreholes will have a conductor casing (8-inch or 10-inch


diameter) installed to the top of the Hawthorn clay to seal lower units from the surficial aquifer.


5. Static piezometric levels in the exploratory borings will be determined if the drilling technique


and soil conditions will allow.  These water levels would assist with locating the monitoring


wells described below.


6. Upon completion of the exploratory boring, the hole will be sealed with a cement/bentonite


grout to the surface.


7. A set of six boreholes/monitoring wells will be located in relatively close proximity to the


exploratory borings as shown in Figure 5.1 and as described below:


• HG-1 near the northwestern corner of the Koppers property boundary
drilled and completed at the base of the upper zone of the intermediate
aquifer in the Hawthorn Group (approximate bottom elevation 97 feet-mean
sea level (ft-msl).


• HG-2 near the western Koppers property boundary, approximately
equidistant from the former north and south lagoons, drilled and
completed at the base of the upper zone of the intermediate aquifer in the
Hawthorn Group (approximate bottom elevation 100 ft-msl).
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• HG-3 northwest of the former south lagoon, drilled and completed to the
base of the upper aquifer in the Hawthorn Group (approximate bottom
elevation 105 ft-msl).


• HG-4 north of the former drip track area drilled and completed to the base
of the upper aquifer in the Hawthorn Group (approximate bottom elevation
99 ft-msl).


• HG-5 northwest of the former north lagoon, completed to below the total
depth of the deepest existing Hawthorn Group monitoring well
(approximate bottom elevation 90 ft-msl).


• HG-6 north of the former process building area, completed to below the
total depth of the deepest existing Hawthorn Group monitoring well
(approximate bottom elevation 90 ft-msl).


8. Within the Hawthorn Group, the monitoring wells will be continuously cored using rotosonic


drilling.  Each of the downgradient monitoring wells will have a conductor casing (8-inch or


10-inch diameter) installed to the top of the Hawthorn clay to seal lower units from the


surficial aquifer.


5.1.1.1  Core Sample Collection


1. A minimum of two samples from each borehole/monitoring well will be collected to


characterize various strata or the clayey layer of the Hawthorn Group.  Core samples will be of


the appropriate quantities of the core for the specified tests.  Samples will be placed in plastic


bags, which will be in turn placed into sealable plastic buckets for shipment to the laboratory.


2. Table 1.2 shows the physical tests selected for the soil samples.  Table 1.3 indicates analytical


methods for the physical analysis.


3. Each sample will be labeled with a unique identification number.


4. A chain-of-custody form will be used to record sample custody.


5.1.1.2  Packer Test Procedures


1. Using inflatable downhole packers, as described in Section 4.4 of the SAP, permeability tests


will be conducted in six of the borehole/monitoring wells.  The tests will provide permeability
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data on the various strata within the upper Hawthorn Group.  This information will be used to


select appropriate intervals for completion of monitoring wells and to correlate permeable


zones between borehole locations.


5.1.1.3  Ground Water Monitoring Well Installation Procedures


1. The drilling subcontractor, under the direction of a qualified geologist or engineer, will install


the monitoring wells.  Monitoring wells will be installed using the following general


procedures which may be dependent on the Site-specific requirements:


• The construction details of the well to be installed will be provided to the
driller, including well material (Schedule 40 PVC) (10 feet), screen length,
slot size (0.01 inch), riser length, depth of the well, sandpack, bentonite
seal, grouting requirements, and surface well compaction.


• All well materials will be inspected to ensure that they are clean prior to
installation.


• Sections of screen and riser will be threaded together and lowered into the
borehole.  Centralizers may be used in deeper wells to ensure proper well
placement within the borehole.


• Depending on well depth, the selected well packing materials will be
introduced into the annulus by either pouring or tremming to the desired
depth.  The thickness of each layer of well pack material will be measured
with a weighted tape and recorded.  Casing will be removed sequentially
during sand pack installation and the well will remain at the desired depth
during casing withdrawal.


• The bentonite seal will be installed above the sandpack to a thickness of 2
to 3 feet.  Bentonite seals in shallow wells installed across the water table
will be hydrated and allowed to swell prior to the emplacement of a
cement-bentonite grout mixture.


• A cement-bentonite grout will be emplaced to fill the annulus of the
boring.  Dependent on the depth of the well and water table, the grout may
be tremmied into the desired location.  The grout will be pumped into the
boring around the well materials to the surface.  If settling occurs after
solidification of the grout, the grout will be topped off with additional
grout mixture.


• Once completed, the well will be locked and allowed to settle prior to well
development.


• All information concerning the well installation details will be recorded on
a TRC Well Construction Diagram.
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5.1.1.4  Ground Water Monitoring Well Development Procedures


1. Monitoring well development will be completed in order to establish a good hydraulic


connection between the well screen and the surrounding aquifer so that ground water samples


that are representative of the aquifer are obtained.  Development also settles the sandpack, and


removes silts and clay from the water column and sandpack.


2. Below is a list of basic equipment required for monitoring well development (Site-specific


conditions may warrant the addition or deletion of some equipment):


• pH meter
• Conductivity meter
• Trubidity meter
• Field logbook
• Well development log sheet
• Large capacity DOT-approved containers (if required)
• Surge-block
• Submersible pump


3. Well development will be completed on monitoring wells after the grout, annular seals, and


protective casings are stable (24 to 48 hours after installation).  The following general


procedures will be followed:


• Monitoring well compaction diagrams and boring logs will be reviewed to
determine the well construction (depth and length of screen), formation
screened, and depth to water.  If potable water has been used during well
installation, the estimated amount of water lost to the formation during the
drilling process will be removed prior to the initiation of well development
to ensure the removal of fresh formation water during the development
process.


• The appropriate device to complete development will be selected.  The
apparatus selected will be capable of surging the entire length of the well
screen and be equipped with enough discharge tubing and water
withdrawal capability to complete well evacuation to the surface and into
containers if required.


• The static water level in the well will be determined to calculate the amount
of standing water in the well (well volume).  Head space readings, water
level, and calculated well volume will be recorded.


• Water removal and surging will be initiated while recording field water
quality parameters including pH, temperature, conductivity, and turbidity.
Odors, water color, head space monitoring results, and other observations
will be recorded on a well development form.  Water will be withdrawn
from the well until at least three well volumes have been removed and three
successive measurements of field water quality vary by less than
10 percent.
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• After all the development criteria have been satisfied, all well development
apparatus will be removed from the well followed by decontamination of
the apparatus and probes.


5.1.1.5  Ground Water Sample Collection


1. After the wells have been developed, each well will be sampled.


2. If feasible, samples should be collected by lowering a disposable bailer to the middle of the


screen within the monitoring well and withdrawing it slowly through the water column.  Clean


nylon rope will be used at each well.  If this is not feasible, a submersible pump will be used to


collect the samples.


3. Vials for volatile organic compounds are to be filled first, directly from the bailer.  Sample


containers will be filled so that no headspace is present after the cap is attached.


4. Samples to be analyzed for dissolved metals will be filtered after the sample is collected.  The


filtered sample will be placed in a new clean container.


5. Each sample will be appropriately labeled and logged on to the chain-of-custody sheet and


placed in an iced chest for delivery to the laboratory.


5.1.2 INVESTIGATION TO DETERMINE THE DIRECTION OF GROUND WATER FLOW
IN THE UPPER HAWTHORN GROUP


1. EPA is concerned that the direction of ground water flow in the upper Hawthorn Group is


based on water levels from only three wells (ITF-1, -2 and -3).  Furthermore, as indicated in


EPA's August 16 letter, this flow direction differs from a reported westward regional flow


direction in the Hawthorn Group.  The direction of ground water flow in the upper Hawthorn


Group will be reevaluated based on the following more comprehensive data:


• A review of existing well logs (ITF-1, -2 and -3) to determine if the wells
are completed in the same permeable zone.  If they are completed in the
same Hawthorn Group strata as the new monitoring wells, they will be
selected for monitoring.


• Water level monitoring of new monitoring wells (HG-1 to HG-6), and
existing wells to determine if there are localized perturbations that would
account for the Site's ground water flow direction.  This monitoring may
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include the use of continuous water-level recorders on selected wells, or
conducting multiple rounds of gauging at various times to determine if
ground water withdrawals affect water levels.


• A review of public domain records to determine if there are upper
Hawthorn Group monitoring wells in the general vicinity of the Site.  This
data can be used to augment onsite data used to determine the direction of
ground water flow in the upper Hawthorn aquifer.  If possible, these wells
will be included in at least one round of water level gauging along with
onsite monitoring wells.


• Long-term monitoring of water levels in the upper Hawthorn aquifer and
the surficial aquifer to determine the response of the upper Hawthorn
aquifer to recharge/extraction.  The need for long-term monitoring, and the
monitoring locations, will be based on ground water quality in the upper
Hawthorn aquifer and the hydraulic properties of upper Hawthorn Group
low permeability strata.


5.1.3 INVESTIGATION TO DETERMINE THE PRESENCE OR ABSENCE
OF SITE-RELATED CONSTITUENTS IN THE INTERMEDIATE AQUIFER OF THE
HAWTHORN GROUP


1. Water level monitoring and ground water quality analyses will be conducted on the existing


and new monitoring wells completed in the intermediate aquifer.


2. If it is determined that the monitoring well network is inadequate (i.e., not monitoring


downgradient of known DNAPL areas), additional intermediate aquifer monitoring wells will


be proposed in a technical memorandum that documents Phase I Field Investigation findings,


and then installed and sampled with EPA's approval.


3. Water quality samples will be collected from all downgradient monitoring wells.  At a


minimum, one upgradient well will be sampled for water quality.  The need for long-term


monitoring will be evaluated based on the results of the initial sampling.


4. Water samples collected following procedures in Section 5.1.1.5 will be analyzed for the COIs


identified in the ROD, including:  arsenic, chromium, anthracene, benzene, flourene,


phenanthrene, acenapthylene, acenapthene, pyrene, pcPAH, napthalene, phenol and


pentachlorophenol.  The analytical methods and laboratory will be the same as used for routine


ground water monitoring at the Site or as agreed with EPA.
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5.1.4 INVESTIGATION TO DETERMINE THE LATERAL CONTINUITY OF CLAY IN THE
UPPER PART OF THE HAWTHORN GROUP


1. Existing monitoring well boring data from previous investigations indicate that clay is


continuous under the surficial aquifer throughout the Site.  The Phase I data from the


exploratory borings and monitoring wells will be used to further define the lateral continuity of


the clay layer.  The Phase I borings will also add important Site-wide information on clay


thickness, clay composition and hydraulic properties.


2. Each of the proposed borings will be logged and described in detail by a geologist.  Physical


properties of the cores will be determined based on a minimum of two samples per boring or to


characterize various strata of the clayey layer of the Hawthorn Group.  Physical properties may


include grain size, Atterberg limits, density and moisture content.  Limited laboratory hydraulic


conductivity testing may also be performed on undisturbed samples.  Table 5.1 gives the


sample volume and container needed for the physical tests.
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TABLE 5.1


SAMPLE VOLUME AND TYPE OF CONTAINER
REQUIRED FOR PHYSICAL SAMPLES


PHYSICAL TESTS VOLUME CONTAINER


Grain Size Entire Volume of 3" O.D. Sample
(w/hydrometer if fine > 10%)


Atterberg Limits Entire Volume of 3" O.D. Sample
(If plastic and fines > 15%)


Natural Moisture Content Relative
Density


30 Pounds Glass Jar/Plastic Bag 5-gallon
Bucket


32811  App C (1/22/02/jb)


O.D. = Outside Diameter
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6.0  CHAIN-OF-CUSTODY RECORDS AND SAMPLE HANDLING


1. The primary objective of sample custody is to create an accurate written verified record, which


can be used to trace the possession and handling of the samples from the moment of collection


through data analysis and reporting.  A sample is under a person's custody if:


• It is in that person's possession.
• It is in that person's view, after being in that person's possession.
• It was in that person's possession and that person locked it up.
• It is in a designated secure area.


6.1  CHAIN-OF-CUSTODY RECORDS


1. A Chain-of-Custody record will be used as physical evidence to document sample custody.  The


Chain-of-Custody record provides the means to identify, track, and monitor each individual


sample from the point of collection through final data reporting.  A Chain-of-Custody record


will be required for each shipment of samples.  In addition, the sampler will designate which


samples are to be used for laboratory QA/QC purposes.  Corrections will consist of line-out


deletions that are initialed and dated; erasures or "white-out" will not be permitted.  The


following information will appear on the Chain-of-Custody record:


• Project name and identification number.
• Name of site.
• Sampling location(s) and identification number(s).
• Sampling dates and times for samples.
• Number of samples.
• Number of sample containers.
• Field measurements, if applicable.
• Analyses requested.
• Name of courier service and air bill number.
• Name of laboratory.
• Signatures of sampler.


2. The sampler will complete a Chain-of-Custody record to accompany each sample shipment


from the field to the laboratory.  After completion of the Chain-of-Custody record, one copy


will be placed in a plastic bag and secured in the cooler.  One copy will be retained by the


sampler and one copy will be submitted to TRC's office project file.  The courier does not need


to sign the Chain-of-Custody form if samples are in sealed coolers with custody seals and the


Chain-of-Custody form is placed inside the cooler.
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3. The laboratory representative who accepts the incoming sample shipment will inspect the


samples and documents and immediately report discrepancies or damaged samples, labels, etc.


to the TRC Project Manager and will sign and date the Chain-of-Custody record to


acknowledge receipt of samples.  This signed copy will be returned with the analytical reports.


6.2  SAMPLE HANDLING


6.2.1  SAMPLE CONTAINERS


1. Sample containers will meet or exceed EPA Level 3 requirements and will be certified clean by


the supplier prior to use.  Sample container types are specified in Table 4.2 for each type of


analysis requested.


2. Sampling kits will be provided to the Field Team Leader by the laboratory.  The Project


Manager will be responsible for ordering sampling kits for the duration of the project.


Sampling kits will be shipped directly to the Site prior to the start of each sampling phase.


Additional sampling kits may also be required during the period of sampling.


3. Upon arrival, designated personnel will check each shipment to verify that the correct number


and type of containers have been shipped and received.  The sample custodian will be notified


if discrepancies exist between the sample shipment and sample order.  The sampling kits will


be enclosed in coolers, and will include the appropriate sample containers, Chain-of-Custody


record forms, and appropriate shipping blanks and field blanks (supply of reagent water).


Completed sampling kits will be returned to the sample custodian by the field sampler after the


samples have been collected.


4. Each sample container will be individually labeled.  Clear plastic tape will be placed over each


completed label to protect it from damage.


5. The field team leader will assure that each box of sample containers has its appropriate


certificate from the supplier.
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6.2.2  SAMPLE PRESERVATION


1. Sample preservation requirements are specified in Table 4.2 for each type of analysis requested


and media.


2. The field team leader will assure that the appropriate equipment for sample preservation is


available in the field and that proper documentation of their use has been made in the field


sampling logbook.


6.2.3  SAMPLE SHIPMENT


1. Samples will be packed in the following manner for shipment:


• Each sample container will be wrapped in bubble pack or other packing
material, placed in separate, sealable plastic bags, and then placed in an ice
chest precooled to 4 degrees Celsius (° C) with Blue Ice® packages or
double-bagged ice packets.


• The completed Chain-of-Custody record going to the laboratory will be
placed in a sealable plastic bag, which will then be placed in the cooler.


• The cooler lid will then be taped shut with strapping/packaging tape.


• A custody seal will be completed, signed and attached to the lid and the
front of the cooler for hinged coolers.  Two custody seals will be attached
to coolers with removable lids.  One will be attached to the front and one
to the back of these coolers.  A label will be filled out and attached to
each cooler.


• The coolers will be hand-delivered or shipped via overnight carrier to the
laboratory at the end of each day's sampling.


2. The field team leader will check each sample shipment to assure proper labeling, packaging and


documentation.


6.2.4  SAMPLE DESIGNATION


1. As outlined in the Workplan, the primary purpose of the field investigation activities is to


further evaluate the Hawthorn Group and determine the ground water quality in the uppermost


permeable part of the Hawthorn Group.
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2. The primary field activities to be conducted include:


• Installing four exploratory borings to the bottom of the Hawthorn Group
as shown in Figure 3.1.


• Installing six new ground water wells as shown in Figure 3.1.


3. The sampling efforts to be used in support of these field activities will incorporate the


following strategies:


• Follow appropriate protocols in the HSP to minimize exposure to
potentially contaminated media.


• Follow labeling protocols for each sample collected.  Detailed protocols
are provided in Section 6.2.


• Place samples in laboratory-certified clean receptacles.


• Adhere to field sample collection and handling procedures as described
herein, and supported by QC measures outlined in this document.


• Follow sample packaging and Chain-of-Custody protocols to assure that
samples which may be analyzed are delivered to the laboratory and stored
appropriately.  Detailed protocols are provided in Section 6.1


6.3  LABORATORY SAMPLE DOCUMENTATION


1. Upon arrival at the laboratory, samples will be checked in utilizing some form of hardcopy


and/or computerized sample login device.  The following procedures will be followed:


• Sample containers will be examined to verify whether the shipping
container seals are intact or broken.  Containers with broken seals will not
be accepted for analysis.


• Coolers will be opened and determined if proper temperature has been
maintained during shipment.  The temperature upon receipt is recorded on
the Chain-of-Custody Record.


• If samples have been damaged during shipment, the remaining samples
shall be carefully examined to determine whether they were affected.  Any
samples affected shall also be considered damaged.  It will be noted on the
Chain-of-Custody Record that specific samples were damaged and that the
samples were removed from the sampling program.  Field personnel will
be notified as soon as possible that samples were damaged and that they
must be resampled, if possible.


• The samples received will be compared against those listed on the
Chain-of-Custody Record and verified that sample holding times have not
been exceeded.  Results from analyses performed after the given time
period may be considered suspect.


• The person doing the check-in will then sign and date the
Chain-of-Custody Record and attach any waybill to the Chain-of-Custody
Record.
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2. Laboratories now utilize a computerized sample tracking device to accurately maintain sample


holding times, analytical results, and billing information.  Upon verification of sample receipt at


the laboratory, an unique laboratory identification number will be assigned to the sample for


entry into the computer.  This assignment of a different sample identification serves two


purposes.  First, it places sample identifications into a uniform format for easier tracking.


Second and most important, the separate identification guarantees samples anonymity to the


analyst of the sample's site and potential identification of field QC samples.


3. Once samples have been logged in and transferred to the proper storage areas, the laboratory


department manager is responsible for their proper storage and condition.


4. Each affected laboratory department manager is given Laboratory Sample Chronicles, which


lists the laboratory sample identification, sample matrix, parameters for analysis, and required


completion date.  These forms are used to document sample custody while the samples are


in-house.  All Chain-of-Custody Records and Sample Chronicles are typically kept on file by


the Laboratory Quality Assurance Manager.


5. Copies of the completed Chain-of-Custody Records and an analysis narrative presenting


laboratory sample identifications and their correlating field assigned sample identifications will


be included in the data package for delivery to the data user.
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7.0  ANALYTICAL PROCEDURES AND METHODS


1. All analyses will be performed using analytical procedures from either "Test Methods for


Evaluating Solid Wastes, Physical/Chemical Methods, SW-846, Third Edition," 1986,


incorporating any applicable latest available updates, "Methods for Chemical Analysis of


Water and Wastes," March, 1983 (EPA-600/4-79-020), or American Standard Testing


Methods.  The exact analytical procedures suggested to be used are referenced in Section 1.0,


Table 1.3, and Section 4.0, Table 4.2.  All analyses will be performed by a certified or approved


analytical laboratory capable of providing quality and reliable data via the data quality


objectives stated in the work plans.  All procedures for environmental sample analysis,


handling, storage, preparation, documentation while in the laboratory's custody, and deliverable


requirements will be followed by the investigation contractor's personnel, as stated in the


laboratory's SOPs or QA manual.


2. Summaries of the analytical procedures for ground water, the analytical QA control limits, and


the detection limits to be used for the listed parameters are presented in Table 4.2.


3. The minimum QA/QC deliverables for ground water analyses are indicated as follows:


• Case Narrative
• Sample Analysis Receipt
• Sample Cross Reference (if required)
• Chain-of-Custody Records
• Analysis Report


- Preparation and Analysis Run Logs
- Raw Data and Chromatograms


• QC Summary
- Minimum Detection Limit Summary
- Initial Calibration Data
- Detailed QA/QC Data
- Corrective Action Reports


Once a laboratory is selected, representative examples of the QA/QC documentation will be


provided in the final laboratory report.  Table 7.1 provides the Level 3 laboratory


documentation requirements from the laboratory.
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TABLE 7.1


BASIC QUALITY CONTROL REQUIREMENTS FOR LEVEL 3
CABOT CARBON/KOPPERS SUPERFUND SITE


EPA LEVEL 3 QC REQUIREMENTS


• Laboratory Audit


• PE Sample(1)


• QA Plan Review


• Use EPA-approved Methods(2)


• Monthly Review


• 10% Field Duplicates


• Review of Final Data


32811 App C (1/21/02/rm)


(1) PE = Performance Evaluation Samples.


(2) Includes methods from SW-846.
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8.0  CALIBRATION PROCEDURES AND FREQUENCY


8.1  FIELD CALIBRATION PROCEDURES


1. Field equipment requiring calibration includes portable VOC monitoring equipment such as the


photoionization detector/flame ionization detector (PID/FID), and ground water monitoring


equipment such as electrical conductivity (EC) probes and pH meters.  These instruments will


be calibrated prior to and at the completion of each work day, to standards in accordance with


procedures and schedules outlined in the manufacturer's handbook.


2. Equipment requiring daily calibration will be uniquely identified by using either the


manufacturer's trade name, model, and serial number or other means.  A label with the


identification number and the date when the next calibration is due will be physically attached


to the equipment.  If this is not possible, records traceable to the equipment will be readily


available for field reference.  In addition, the results of calibrations and record of repairs will be


recorded in a daily logbook.


3. Scheduled routine calibration of testing equipment does not relieve field personnel from the


responsibility of employing properly functioning equipment.  If an individual suspects an


equipment malfunction, the device will be removed from service, tagged so that it is not


inadvertently used, and the appropriate personnel notified so that a recalibration can be


performed or substitute equipment can be obtained.


4. Equipment that fails calibration or becomes inoperable during use will be removed from service,


segregated to prevent inadvertent use, and tagged to indicate that it is out of calibration.  Such


equipment will be satisfactorily recalibrated before reuse.  Equipment that cannot be repaired


will be replaced.


5. Results of activities performed using equipment that has failed recalibration will be evaluated.  If


the activity results are adversely affected, the results of the evaluation will be documented and


the appropriate personnel notified.


6. If QC audits as discussed in Sections 10.0 and 11.0 result in detection of unacceptable


conditions or data, the Field Activities Manager will be responsible for developing and initiating
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corrective action.  The Project Manager will be notified if nonconformance of the specific


program is significant or requires special expertise not readily available to the project team.


Corrective action may include:


• Reanalyzing samples if holding time criteria permits.
• Resampling and analyzing.
• Evaluating and amending sampling and analytical procedures.


8.2  LABORATORY CALIBRATION PROCEDURES


1. Calibration procedures will be as defined in EPA standard methods.  For analysis of ground


water and soil gas samples, the required calibrations will be performed in accordance with EPA


established methods.  Analyses calibrations for ground water and soil gas will be performed as


discussed below.  Specific calibration procedures will be incorporated into this document as


part of the selected laboratories' QA/QC documentation.


2. Major instrumentation used for analyses include gas chromatograph (GC)/mass spectrometers


(MS) for organic analyses, electron capture detector (ECD) for pesticide analysis and


inductively coupled, argon plasma, and atomic absorption spectrophotometers for inorganic


analyses.  Pursuant to standard laboratory procedures, continuing calibration will be performed


daily prior to analysis.  Initial calibration for volatiles and semivolatiles consists of analyzing


standard calibration gases containing compounds of interest at five concentration levels.  One of


the levels is prepared at or near the detection limit.  Average response factors (RF) are generated


for each compound as follows:


RF = (AxCis/AisCx)


where:


Ax = Area of the characteristic ion for the compound being measured.


Ais = Area of the characteristic ion for specific internal standard.


Cx = Concentration of the compound being measured (µg/µL).


Cis = Concentration of the specific internal standard (µg/µL).


3. Percent RSD in the RF for compounds of interest must be less than or equal to 30 percent.


Initial calibration for external standards will be performed by preparing a minimum of five


concentration levels for each parameter of interest.  Each calibration standard is analyzed, and


the area response versus the concentration is tabulated.  The ratio of response to concentration
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(calibration factor) is a constant over the working range, less than or equal to a difference of


20 percent.  Once the initial criteria are met, a daily point calibration mix is checked.  The


percent difference must be less than or equal to 15 percent.


4. A calibration-check compound (CCC) mixture will be analyzed by the laboratory at least once


per day, or once every 12 hours during the analysis, whichever is more frequent.  The CCC


mixture will contain each of the target analytes.  The percent difference for the CCC mixture


should be less than 20 percent for VOCs.  The CCC will be used to check the validity of the


initial calibration.  A system performance-check compound (SPCC) mixture will be analyzed


every 12 hours, or once per day, whichever is more frequent.  The minimum RF value for a


SPCC compound is 0.300 for volatiles.  The SPCC is used to check the performance of the


GC/MS system.  The SPCC mixture will contain each of the target analytes.  The above


criteria must be met before sample analysis begins.  The compounds used in the CCC and


SPCC are listed in EPA Method 8230.  Each time the standards are injected, the RF is


calculated.  These RFs must be within ±30 percent RSD.


5. A CCC mixture for SVOCs will be analyzed every 12 hours, or once per day, whichever is more


frequent.  The percent difference for the CCC mixture should be less than 20 percent for


SVOCs.  The CCC will be used to check the validity of the initial calibration.  An SPCC mixture


will be analyzed every 12 hours, or once per day, whichever is more frequent.  The minimum RF


value for a SPCC compound is 0.250 for SVOCs.  The SPCC is used to check the performance


of the GC/MS system.  The above criteria must be met before sample analysis begins.  The


compounds used in the CCC and SPCC are listed in EPA Method 8270.  Each time the


standards are injected, the RF is calculated.  These RFs must be within ±30 percent RSD.


6. Detection limits for analytes (parameters) are listed in Table 4.2.


7. The inorganic instrumentation for analysis of metals includes an inductively coupled, argon


plasma simultaneous spectrophotometer (ICAP) and a graphite furnace atomic absorption


(GFAA) spectrophotometer.  Standards will be prepared by diluting stock solutions.  They will


be prepared fresh each time an analysis is to be made.  At least three concentrations will be


prepared in an appropriate range.  After initial calibration, a continued calibration verification


will be conducted at a frequency of 10 percent, or every 2 hours.  The same continuing


calibration standard will be used throughout the analytical run.  To verify linearity, an ICAP
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standard at least two times the detection limit will be analyzed at the beginning and at the end


of each sample analysis run.  A calibration blank will be analyzed at each wavelength after


every initial and continuing calibration verification, at a frequency of 10 percent, or every


2 hours during a run.  Specific instrumentation calibration criteria will be incorporated in this


document as part of the selected laboratories' QA/QC documentation.


8. Corrective action will be initiated when the following problems arise with precision and


accuracy of the spike data:  (1) when a data point falls beyond the established upper or lower


control limit, (2) when there are seven consecutive points on the same side of the mean on a


control chart, and (3) less than 50 percent of the data points fall within plus or minus one


relative standard deviation of the mean.  The first step will be to repeat the analysis on the


matrix spike/spike duplicate which failed.  If this set of data falls within the control limits, the


analysis may be treated as a random error.  If the repeated analysis continues to show error, a


laboratory control spike/spike duplicate can be attributed to matrix interference.  If the


laboratory control spike/spike duplicate is out of control, the following measures will be taken:


• Analysis is stopped.
• Calculations are checked.
• Standards are verified.
• Instruments are checked for proper performance through accuracy and


precision testing.


Additional corrective actions will be included in the selected laboratories' documentation.


9. Laboratory control samples will be analyzed for each sample run or batch.  Duplicate samples


will be analyzed at a frequency of 10 percent of the samples or a minimum of one per sample


run or batch.


8.3  GROUND WATER ANALYTICAL PROCEDURES


1. Table 4.2 lists the specific analyses and EPA methods for the ground water investigation, as


well as the preservatives, analytical hold times and sample volumes associated with these


methods.  Complete Chain-of-Custody documentation will be initiated in the field, and will


accompany the samples to the analytical laboratory.  Laboratory QA/QC procedures will be


equivalent to those required by EPA-CLP laboratories.
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9.0  DATA REDUCTION, VALIDATION, VERIFICATION
AND REPORTING


1. Data evaluation, transfer, and support are essential functions in summarizing information to


support conclusions.  It is essential that these processes are performed accurately and, in the


case of data reduction, accepted statistical techniques are used.


2. The first level of review and consequent data reduction, validation and reporting is done at the


laboratory.  Data reduction, validation and reporting at the laboratory will be implemented in


accordance with standard EPA methods for analytical and QA protocols.  In general, the


laboratory reviews will be performed by the laboratory analyst, the QA officer and laboratory


management.


3. The second level of data review is conducted outside the laboratory.  The data will be reviewed


by TRC with respect to its usage for regulatory, health/risk and remedial statements in view of


QC parameters.


4. TRC will follow the Sample Management Office (SMO) guidelines as described in the EPA


technical directive document (EPA No. HQ8410-01, Contract No. 68-01-6699).  Ten percent


of the analyses will be validated pursuant to EPA guidelines and reported with documentation


complete enough for independent review.


5. For nonroutine analysis service measurements, the data validation, reduction and reporting will


be done at the laboratory level.  At this time no requirements for nonroutine analysis are


anticipated.  The data reviewers include analysts, QA officers, and management.  The data are


reduced and validated by the laboratory in accordance with individual analytic methodology, QC


procedures, the use of appropriate standards and correct transcription.  Data will be reviewed


outside the laboratory for project usability by TRC staff chemists.  Data from nonroutine


analyses, which will be used for risk assessment purposes, will be evaluated using the raw data,


QC samples and laboratory performance criteria.  The review will include the following:


• Instrument calibrations.
• Standards.
• Analytical methodology.
• Detection limits.
• Holding times.
• Blanks for contamination.
• Accuracy, precision and completeness.
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• Data reduction, validation and reporting.
• Proper units are reported.


6. Besides this review of analytical results and project-specific precision, accuracy, and


completeness requirements, the Laboratory Department Manager will perform unannounced


audits of report forms and other data sheets as well as regular reviews of instrument logs,


performance test results, and analysts performance.  Any review of analytical results or internal


QA/QC checks that indicate problems, immediate corrective actions will be taken and all data


collected since the previous approved QC audits will be reviewed for validity.


7. Where the data does not meet QC requirements specified in this document for the items


indicated above, the data will be flagged with qualifiers.  Commonly used qualifiers include:


• J - Estimated, usable for limited purposes.  The data are qualitatively
acceptable, but not quantitatively acceptable.


• R - Rejected, unusable.  The data are qualitatively and quantitatively
unacceptable.


• [ ] – The result is between the Instrument Detection Limit (IDL) and the
contract required detection level (CRDL) and is subject to inaccuracies
common to the lower end of the instruments' linearity.


• No qualifier – Data are acceptable.


8. Field data validation will be based on field logbooks and field audits with regard to proper


calibration and procedures.  Field data will be evaluated by TRC.


9. Management of the data generated by the investigations will be handled as follows:


• Laboratory data (or field data) is received.
• Laboratory data reviewed for completeness and accuracy by QA/QC


Manager.
• Errors or corrections are made by the laboratory (or field engineer for


field data).
• Original data reports and corrected data reports are filed by data


coordinator.
• Copies of original or corrected data are distributed to the appropriate


organization.
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10.0  QUALITY CONTROL CHECKS AND REQUIREMENTS


1. QC procedures and checks are used to verify the accuracy of investigation data.  Field QC


checks are used to identify potential problems with sampling procedures such as the


inconsistent use of SOPs or field-introduced sample or water supply contamination and/or


problems with sample homogeneity or representativeness.  Laboratory QC checks are used to


identify potential problems with analytical procedures such as the misapplication of required


analytical methodologies or other laboratory-related problems which could result in inaccurate


data reported.  The laboratory QC checks and procedures presented in this section are required


for most of the applicable methods but the frequency of the QC checks stated are to be used as


guidelines and are not necessarily absolute requirements.


10.1  GROUND WATER SAMPLE QUALITY CONTROL


1. Table 10.1 outlines the basic field QC requirements for water samples.  Ground water


sampling requires trip blanks (only for VOCs), equipment rinsates, field blanks and field


duplicates.  The following information defines and explains the required field QC samples.


Filtration blanks will also be collected.


• Trip Blanks - Trip blanks are analyte-free water taken from the laboratory
to the sampling site and returned to the laboratory with the VOC samples.
One trip blank will accompany each cooler containing VOC samples.
Each will be stored at the laboratory with the samples and analyzed by the
laboratory.  Trip blanks will be analyzed only for VOC water samples.


• Equipment Rinsates - Equipment rinsates are the final, analyte-free water
rinsate from equipment cleaning.  If equipment rinsates are generated
(i.e., if disposable bailers are not used), they will be collected daily during
a sample event.  Initially, only samples collected every other day will be
analyzed.  If analytes pertinent to the project are found in the rinsate, the
remaining samples will be analyzed.  The results from the blanks will be
used to flag or assess the levels of analytes in the samples.  This
comparison is made during data validation.  The rinsates will be analyzed
for the same parameters as the related samples.  Equipment rinsate
samples will be collected from sampling equipment such as reusable
Teflon® and stainless steel bailers and trowels.


• Field Blanks - Field blanks consist of the source water used in
decontamination and steam cleaning.  At a minimum, one field blank from
each event and each source of water will be collected and analyzed for the
same parameters as the related samples.
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• Field Duplicates/Splits - The duplicates for water samples will be collected
simultaneously.  Field duplicates will be collected at a frequency of
10 percent of the total number of sampling points.  Duplicates will be sent
to the primary laboratory for analysis.


• Filtration Blanks - Ground water monitoring well samples scheduled for
analysis of dissolved metals will be filtered through a 0.45-micrometer
(µm) filter within 24 hours after collection.  The two procedures which are
proposed for filtration at this time include:  (1) Field Filtration; and
(2) Laboratory Filtration.  If Field Filtration is selected, the cleaning
procedures of the filtration apparatus, the potential for cross-
contamination, and the potential contribution to the sample from the filter
itself will be assessed and a filtration blank will be collected for
approximately every 15 samples filtered.  The filtration blank will be
prepared by passing reagent water through a freshly cleaned filtration
apparatus, then preserving the sample (if required) for the analyses
planned.  This sample may also be prepared by filtration of the sample
blank aliquot scheduled for inorganic analysis.  If the Laboratory Filtration
procedure is selected, then these approximate procedures (allowing for
laboratory efficiencies) will be accomplished by the selected laboratory.


10.2  INTERNAL LABORATORY QC CHECKS


1. The following internal laboratory QC  checks, which are consistent with EPA Level 3 QC


guidelines as indicated  in EPA SW.846, are performed for most analyses whenever applicable,


to ensure the measurement systems are under control:


• Initial and continuing calibrations.
• Preparation blanks.
• Matrix spike and matrix spike duplicate analysis.
• Surrogate spike standard performance evaluation (typically for organic


analyses only).
• Calibration check compounds and reagent blanks (typically for organic


analyses only).
• Quality control charts.


10.2.1  INITIAL AND CONTINUING CALIBRATION


1. Each measurement system must be calibrated immediately prior to use and be shown to


maintain the calibration throughout the course of the analysis.  Calibration procedures and


frequencies were discussed in Section 8.
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10.2.2  PREPARATION BLANKS


1. A preparation blank is run with each batch of samples received for analysis, depending on the


analysis.  Compound responses observed in the blank at levels above the reportable detection


limit are reviewed for possible laboratory contamination.  If high blank values are observed,


laboratory glassware and reagents may need to be checked for contamination and the analysis


of future samples halted until the system can be brought under control.  A high blank value is


typically defined as a value greater than the method detection limit.


10.2.3  MATRIX SPIKE AND MATRIX SPIKE DUPLICATE ANALYSES


1. For all analyses which matrix spiking is possible, 1 in 20 samples are analyzed as matrix


spikes and matrix spike duplicates.  The percent recovery for spiked samples is calculated


using the equations given in Section 12.0 and compared to the accuracy criteria specified in


Table 4.2.  The relative percent difference of replicate spikes is calculated using the equations


given in Section 12.0 and compared to the precision criteria specified in Table 4.2.


10.2.4  SURROGATE SPIKE STANDARD PERFORMANCE EVALUATION


1. Surrogate standards are defined as nonpriority pollutant compounds used to monitor the


percent recovery efficiencies of the analytical procedures on a sample-by-sample basis.


Surrogate standard determinations are performed on all samples and blanks.  All samples are


fortified with surrogate spiking compounds before purging or extraction to monitor the


preparation and analysis of samples.


2. Surrogate compounds and recovery levels for the associated analyses are presented in


Table 10.2.  When the surrogate recovery level is outside of the control limits, the laboratory


must take the following actions:


• Check calculations to assure there are no errors, check internal standard
and surrogate spiking solutions for degradation or contamination and
check instrument performance.


• Recalculate or reinject/repurge the sample or re-extract and reanalyze
the sample.


3. If any of the measures listed above fails to correct the problem, the system will be considered


out of control and the problem must be corrected before continuing.
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10.2.5  CALIBRATION CHECK COMPOUNDS AND REAGENT BLANKS


1. The calibration check compounds and reagent blanks are analyzed periodically throughout the


course of the analysis, depending on the required analysis.  The exact frequencies and methods


of use are discussed in Section 8.0.


10.2.6  QUALITY CONTROL CHARTS


1. QC charts are plots of multiple data points from the same or similar samples of processes


versus time.  QC charts are established for evaluation of the precision and accuracy of QC


measures of each analysis after every 20 determinations.  A detailed description of the use and


production of QC charts is given in Section 12.0.


10.3  ORGANIC ANALYSIS - GAS CHROMATOGRAPH


1. This section outlines the minimum QC operations necessary to satisfy the analytical


requirements associated with the determination of organic parameters using gas


chromatographic techniques.


10.3.1  INITIAL CALIBRATION VERIFICATION


1. In order to verify the linearity of the initial calibration curve, the RSD between calibration


factors must not differ by more than 30 percent.  Alternatively, the linear regression coefficient


must be at least 0.995.


10.3.2  CONTINUING CALIBRATION VERIFICATION


1. The working calibration curve or calibration factor must be verified after every ten samples by


the analysis of a continuing calibration verification (CCV) solution.  If the response for any


analyte varies from the predicted response by more than ± 15 percent, a new curve must be


prepared and all preceding samples reanalyzed.
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10.3.3  SURROGATE SPIKE STANDARD PERFORMANCE EVALUATION


1. Surrogate standards will be used for gas chromatographic procedures as described previously


in Section 10.2.4.  Surrogate compounds and recovery levels in Table 10.2 are taken from the


applicable method.


10.3.4  REAGENT BLANK


1. Each batch of samples will be accompanied by a reagent blank.  The reagent blank will be


carried throughout the entire analytical procedure including sample preparation or extraction, as


applicable, to check contamination introduced by exposure to the laboratory environment.


10.3.5  MATRIX SPIKE/MATRIX SPIKE DUPLICATE ANALYSES


1. These parameters will be run at the frequency as stated previously in Section 10.2.3 and will


follow the procedures as described in the individual applicable methods.


10.4  ORGANIC ANALYSIS - GAS CHROMATOGRAPH/MASS SPECTROMETERS


1. This section outlines the minimum QC operations necessary to satisfy the analytical


requirements associated with the determination of various organics using gas


chromatographic/mass spectrometric techniques.  At all times, the most current versions of the


required protocol will be employed by the laboratory.  Not all of the GC/MS organic analyses


are applicable or amenable to all of the QC checks or procedures presented below.  For


instance, tuning and mass calibrations are typical of volatile and semivolatile organic analyses.


For clarification of which QC are applicable to which analytical procedure, all GC/MS organic


analyses to be used are derived from SW-846, Third Edition Methods.


10.4.1  TUNING AND GC/MS MASS CALIBRATION


1. Prior to initiating data collection, it is necessary to establish that a given GC/MS meets the


standard mass spectral abundance criteria.  This is accomplished through the analysis of tuning


compounds, specific compounds like decafluorotriphenylphosphine (DFTPP) for acid and
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base/neutral extractable compounds, and b-bromofluorobenzene for VOCs.  The ion


abundance criteria for each calibration compound should be met before any samples, blanks or


standards can be analyzed.


10.4.2  GC/MS INITIAL SYSTEM CALIBRATION


1. Prior to the analysis of samples and after tuning criteria have been met, the GC/MS system


must be initially calibrated at a minimum of five concentrations to determine the linearity of


response utilizing target compound standards.  Once the system has been calibrated, the


calibration must be verified each 12-hour time period for each GC/MS system.


2. For VOCs, a minimum of five different concentrations plus the three designated internal


standards at constant concentrations will be used to develop the calibration curve.  Once the


initial calibration is validated, the average response factors and percent relative standard


deviations for all TCL VOCs will be calculated and reported.


3. For extractable organic compounds, a minimum of five standard concentrations plus six


internal standards at constant concentrations will be used to develop the calibration curve.


Once the initial calibration is validated, the average response factors and percent relative


standard deviations for all TCL extractable compounds will be calculated and reported.


10.4.3  SYSTEM PERFORMANCE CHECK COMPOUND RESPONSE


1. A system performance check will be performed on the calibration curve before it is used.  For


volatile organics, the five SPCCs are chloromethane, 1,1-dichloroethane, bromoform,


1,1,2,2-tetrachloroethane, and chlorobenzene.  For extractable organics, the SPCCs are


N-nitroso-di-n-propylamine, hexachlorocyclopentadiene, 2,4-dinitrophenol, and 4-nitrophenol.


These compounds are used to check compound instability and check for degradation caused


by contaminated lines or active sites in the system and are usually the first to show poor


performance and tend to decrease in response as the chromatographic system or the standard


material begins to deteriorate.  Therefore, they must meet the minimum requirements when the


system is calibrated.
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10.4.4  GC/MS CONTINUING SYSTEM CALIBRATION


1. A continuing calibration standard will be run every 12 hours during sample analysis.  The


response factor data from the standards for each 12 hours will be compared with the average


response factors from the initial calibration for each instrument.  If the minimum response


factors for individual compounds in the verification standard fall outside acceptable QC criteria,


appropriate corrective action will be taken prior to further sample analysis.


10.4.5  CALIBRATION CHECK COMPOUNDS


1. After the system performance check is met, calibration check compounds are used to check the


validity of the initial calibration.  If the response for any calibration check compound varies


from the calibrated response by more than the criteria limits, corrective action will be taken.


10.4.6  SURROGATE SPIKE STANDARD PERFORMANCE EVALUATION


1. All samples are fortified with surrogate spiking compounds before purging or extraction in


order to monitor preparation and analysis of samples.  Surrogate standards are defined as


nonpriority pollutant compounds used to monitor the percent recovery efficiencies of the


analytical procedures on a sample-by-sample basis.  When the surrogate recovery level is


outside limits, the laboratory must take corrective actions which may include checking


calculations, internal standard and surrogate spiking solutions for degradation,


reinjecting/repurging the sample or extract, or reanalyzing the sample.  Surrogate recovery


limits for the applicable methods are presented in Table 10.2.


10.4.7  INTERNAL STANDARD PERFORMANCE EVALUATION


1. Internal standards are nonpriority pollutant compounds used to monitor instrument


performance and quantitation of target compounds.  The internal standards will be used to


confirm the integrity of the instrumental analysis and will be checked as required in the


current protocol.
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10.4.8 REAGENT BLANKS AND MATRIX SPIKE/MATRIX SPIKE DUPLICATE ANALYSES


1. In addition to the standards and checks stated previously, reagent blanks and matrix


spike/matrix spike duplicate analyses will be performed in order to check the quality of the


distilled water used for analysis and to evaluate the effect of the sample matrix on the


methodology used.  All samples processed with a reagent blank that is contaminated will be


reextracted and reanalyzed.  If the percent recovery or relative percent difference values for


matrix spike analyses fall outside QC limits, other QC parameters will be evaluated to


determine whether an error in spiking occurred or whether the entire set of samples requires


reanalysis.  These parameters will be run at the frequency as stated previously in


Section 10.2.4 and will follow the procedures as described in the individual applicable


methods.


10.5  METALS BY INDUCTIVELY COUPLED PLASMA


1. This section outlines the minimum QA operations necessary to satisfy the analytical


requirements associated with the determination of metals by Inductively Coupled Plasma


(ICP).  At all times, the most current revisions of the applicable protocol will be implemented


by the laboratory.


10.5.1  INITIAL AND CONTINUING CALIBRATION AND CALIBRATION VERIFICATION


1. At the start of instrumental operation, the ICP will be calibrated according to the manufacturer's


instructions and current protocol.  Immediately after the ICP system has been calibrated, the


accuracy of the initial calibration shall be verified and documented for every analyte by the


analysis of EPA Initial Calibration Verification (ICV) solutions at each wavelength used for


analysis.  When measurements exceed the control limits for inorganic analyses, the analysis


must be terminated, the problem corrected, the instrument calibrated, and the initial


calibration reverified.


2. During continued analysis of metals by ICP, CCV solutions will be analyzed at each


wavelength after every tenth sample.  Each CCV analyzed must reflect the conditions of


analysis of all associated analytical samples (the preceding 10 samples or the samples up to the


last CCV).
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3. If the deviation of the CCV is greater than the control limits specified, the analysis must be


stopped, the problem corrected, the instrument must be recalibrated, the continuing calibration


verified and the reanalysis of the preceding 10 samples or all analytical samples analyzed since


the last good calibration verification must be performed for the analytes affected.


10.5.2  PREPARATION BLANK ANALYSIS


1. At least one preparation (or reagent) blank consisting of deionized distilled water processed


through each sample preparation procedure will be analyzed with every 20 samples, or with


each group of samples digested, whichever is more frequent.  Specific procedures are detailed


in the current protocol.


10.5.3  ICP INTERFERENCE CHECK SAMPLE ANALYSIS


1. To verify the inter-element and background correction factors, an ICP Interference Check


Sample, Laboratory Control Sample and Linear Range Verification Sample will be analyzed at


least twice per 8 hours of operation, or once during and again at the end of analysis.  If these


monitoring checks fall outside the allowable criteria, appropriate corrective action will be taken


according to current protocol.


10.5.4  MATRIX SPIKE SAMPLE ANALYSIS


1. Matrix spike sample analysis is designed to provide information about the effect of sample


matrix on the digestion and measurement methodology.  The spike is added before the


digestion and prior to any distillation steps.  At least one spiked sample analysis will be


performed on each group of samples of a similar matrix type and concentration (i.e., low,


medium) for every 20 samples.  Samples identified as field blanks cannot be used for spike


sample analysis.  Spike recovery limits range from 80 to 120 percent for metals as defined in


the current protocol.  If these limits are not obtained, appropriate action will be taken.


10.5.5  DUPLICATE SAMPLE ANALYSIS


1. At least one duplicate sample will be analyzed from each group of samples of a similar matrix


type and concentration (i.e., low, medium) for every 20 samples.  Samples identified as field
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blanks cannot be used for duplicate sample analysis.  A control limit of 30 percent RPD for


aqueous samples shall be used for original and duplicate values greater than or equal to five


times the detection limit.  A control limit of (+/-) the detection limit shall be used for aqueous


sample values less than five times the detection limit and +/- two times the detection limit shall


be used for solid samples.


10.6  METALS BY FURNACE ATOMIC ABSORPTION


1. Furnace Atomic Absorption (AA) analysis will be performed on metals not amenable to


analysis by ICP.  These metals include arsenic, lead, selenium and thallium.  The analysis of


these metals by Furnace AA will be in accordance to current protocol.


2. All furnace analyses, except during full Methods of Standard Addition (MSA), will require


duplicate injections for which the average absorbance or "concentration" will be reported.  All


analyses should fall within the calibration range.  The raw data package will contain both


absorbance of "concentration" values, the average value and the RSD or coefficient of variance


(CV) for the duplicate injections.  For concentrations greater than the Contract Required


Detection Limit (CRDL), duplicate injection readings should agree within 30 percent RSD, or


the sample will be rerun once, as specified in current protocol.


3. All furnace analyses will require at least a single analytical spike to determine if the MSA will


be required for quantification.  The spike will be analyzed and prepared in accordance to


current protocol.


4. An initial calibration curve will be established using a blank and a minimum of four standards


of different concentrations.  The calibration curve will be confirmed with a standard and


reagent blank before sample analysis.


5. To assure instrumental stability, a calibration check will be run every 10 samples.  If these


instrument calibration checks should fall outside allowable criteria, the instrument will be


recalibrated and all preceding samples, to a prior good calibration, will be reanalyzed.
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6. The AA analysis will include at least one reagent blank, before the digestion sample spike and


sample duplicate, for every 20 samples of similar matrices.


10.7  GENERAL CHEMISTRY PARAMETERS


1. Matrix spikes, duplicates and reagent blanks will be run at the same frequency as described in


the current protocol or as described previously in general terms in Section 10.2.
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TABLE 10.2


SURROGATE COMPOUNDS AND ACCEPTABLE RECOVERIES


METHOD SURROGATE PERCENT RECOVERY
(Aqueous Samples)


EPA 8260B Dibromofluoromethane 80-120


Toluene-d8 80-120


4-Bromofluorobenzene 80-120


EPA 8270 Nitrobenzene d-5 40-110


2-Fluorobiphenyl 40-120


p-Terphenyl d-14 55-160


2-Fluorophenol 30-110


2,4,6-Tribromophenol 55-140


Phenol-d6 40-110
32811  App C (1/22/02/rw)
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11.0  PERFORMANCE AND SYSTEM AUDITS


1. Two types of audit procedures may be conducted during any environmental investigation:


performance and system audits.  These audits may be performed on the laboratory as well as


field activities.


2. The Project Manager will monitor and audit the performance of the QA procedures.  Audits


may be scheduled to evaluate the execution of sample identification, sample control,


Chain-of-Custody procedures, field notebooks, sampling procedures and field measurements.


3. The Project Manager will request confirmation of audits performed by personnel from the


selected laboratory in accordance with the QA/QC documentation.


11.1  PERFORMANCE AUDITS


11.1.1  LABORATORY PERFORMANCE AUDITS


1. Laboratory performance audits are typically conducted by the Laboratory Quality Assurance


Manager on a regular basis (monthly or bimonthly).  Each laboratory analyst is given a


performance evaluation sample containing analytes for the parameters which he/she usually


performs.  These audit samples are used to identify problems in sample preparation or analysis


techniques or methodologies which could lead to future analytical problems.


2. Additionally, the laboratory performance audits include verification of each analyst's record


keeping, proper use and understanding of procedures, and performance documentation.


Corrective action will be taken for any deficiencies noted during the audit.


11.1.2  FIELD PERFORMANCE AUDITS


1. Field performance audits are performed directly by the Team Leader and indirectly by the


performance of field QC samples.  All field obtained data will be reviewed on an ongoing basis


as they are generated by the Team Leader for accuracy and clarity in order to ensure their


reproducibility after completion of field activities.  The analytical results of the field banks and


replicate samples are indirect audits of the level of performance of field activities.  If significant


inconsistencies occur in the evaluation of these field QC samples, corrective actions may


be required.
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11.2  SYSTEM AUDITS


11.2.1  LABORATORY SYSTEM AUDITS


1. Laboratory system audits are typically conducted by the Laboratory Quality Assurance


Manager on a quarterly basis.  These audits are used to ensure that all aspects of this QC


manual are operative.  This involves a thorough review of all laboratory methods performed


and documentation to confirm that work is performed according to project specifications.


2. In some cases, outside certification agencies conduct performance and system audits to verify


contract compliance or the laboratory's ability to meet certification requirements on methods of


analysis and documentation.


11.2.2  FIELD SYSTEM AUDITS


1. Field system audits will be performed by the Team Leader by inspection of all field site


activities.  All ongoing activities will be monitored by the Team Leader to verify work is being


performed according to the approved work plans and all procedures and analyses are


conducted according to procedures outlined in this QAPP.  Any time a deficiency is noted


during this ongoing system audit, the Team Leader will inform the field staff immediately so


corrective actions may be implemented.
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12.0  ASSESSMENT PROCEDURES FOR DATA ACCEPTABILITY


1. The following discussion describes the procedures that will be employed to evaluate the


precision, accuracy, and completeness as well as the representativeness and comparability of


the generated data.


12.1  PRECISION


1. Precision is a measure of agreement among individual measurements of the same property


under prescribed similar conditions.  Precision is assessed by calculating the RPD of replicate


spike samples or replicate sample analyses according to the following equation:


RPD = 
|   |


(   ) /
R R


R R


1 2
1 2 2


−
+


 x 100 where R1 = result 1


12.2  ACCURACY


1. Accuracy is a measure of the closeness of an individual measurement to the true value.


Accuracy is measured by calculating the percent recovery (R) of known levels of spike


compounds as follows:


R = 
determined value of spiked sample


theoretical value of spiked sample
 x 100


12.3  COMPLETENESS


1. Completeness is a measure of the amount of valid data obtained from a measurement system,


expressed as a percentage of the number of valid measurements that should have been collected.


It is calculated as follows:


Completeness (%) = 
number of valid samples reported


total number of samples analyzed
 x 100


R2 = result 2
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12.4  REPRESENTATIVENESS


1. Representativeness is a qualitative assessment of whether data represent the media measured.


Representativeness should be considered in development of data collection schemes


(e.g., sampling locations, frequency, completeness and laboratory analytical scheme).


12.5  COMPARABILITY


1. Comparability is a qualitative parameter expressing the confidence with which one data set can


be compared to another data set.  Comparability is dependent upon consistency in sample


collection procedures, sample preservation methods, analytical methods and units of data


expression.  Verification of implementation of the procedures through audit and validation


procedures will assure that the comparability requirements are being met.


12.6  QUALITY CONTROL CHARTS


1. QC charts are prepared after every 20 analytical determinations to graphically evaluate precision


and accuracy criteria.  The charts are prepared by calculating the mean value of the


determinations and setting control limits at +2 standard deviations from that mean.  The


following equations are used:


mean x x n
i l


n


= =
=
∑ /


standard  deviation = 
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1 1
1
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n
x x
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−
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The control limits should approximate the values given in Table 4.1.  If the limits are found to


be outside these values, the measurement system is examined to determine if possible


problems exist.
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13.0  PREVENTIVE MAINTENANCE PROCEDURES AND SCHEDULES


1. Periodic preventive maintenance is required for equipment whose performance can affect results.


Instrument manuals will be kept on file for reference if equipment needs repair.  Troubleshooting


sections of manuals are often useful in assisting personnel in performing maintenance tasks.


2. Preventive maintenance such as lubrication, source cleaning, detector cleaning, and the frequency


of such maintenance is performed according to the procedures delineated in the  manufacturer's


instrument manual.  Chromatographic carrier gas purification traps, injector liners, and injector


septa are cleaned or replaced on a regular basis.  Precision and accuracy data are examined for


trends and excursions beyond control limits to determine evidence of instrument malfunction.


Maintenance will be performed when an instrument begins to degrade as evidenced by the


degradation of peak resolution, shift in calibration curves, decrease in sensitivity or failure to meet


the QC criteria.


3. All major instruments are under service contract so that trained professionals are available on call


to minimize instrument downtime.


13.1  GLASSWARE PREPARATION


1. Glassware used for conventional chemistries is thoroughly cleaned with hot soapy water,


triple-rinsed with tap water, and triple-rinsed with distilled water immediately after each use.


Other special procedures are as follows:


• Inorganic Analyses
- Wash with hot soapy water.
- Rinse three times with tap water.
- Rinse three times with deionized water.
- Rinse with 1:1 nitric acid.
- Rinse three times with tap water.
- Rinse three times with deionized water.


• Organic Analyses
- Rinse with methylene chloride.
- Wash with hot soapy water.
- Rinse three times with tap water.
- Rinse three times with distilled water.
- Rinse three times with acetone.
- Rinse three times with tap water.
- Rinse three times with distilled water.
- Heat at 500° C for 2 hours.







Section No.:  13
Revision No.:  2


Date:  1/02
Page:  2 of 2


13-2


13.2  ROUTINE PREVENTIVE MAINTENANCE


1. The following procedures are suggested preventive maintenance techniques for the main


analytical instruments required for this investigation.  This does not imply that these procedures


and techniques encompass all requirements for maintenance for all equipment that may be used


during this investigation.


• pH Meters
- Store electrodes in pH 7 buffer when not in use.
- Keep hole for filling solution plugged to prevent evaporation of filling


solution when not in use.
- Replace filling solution as needed.


• Conductivity Meters
- Keep battery fully charged.
- Replatinize cell when response becomes erratic or platinum black has


flaked off the cell.


• Gas Chromatographs
- Change septa daily.
- Periodically clean detectors.
- Replace columns when instrument response deteriorates.


• Mass Spectrometer
- Periodically dismantle and clean the ionizing source.


• Inductively Coupled Plasma Spectrophotometers
- Change pump tubing as needed.
- Clean nebulizer daily as needed.
- Periodically clean and replace torch and chimney extension.


• Atomic Absorption Spectrophotometers
- Clean contact cylinders daily.
- Check pyrolytic tube and platform daily.
- Replace contact cylinders every 3 months or as needed.


• Analytical Balance
- Check daily with Class S weights.
- Clean and calibrate once per year.
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14.0  CORRECTIVE ACTION


1. Whenever quality deficiencies for field or laboratory activities are observed that warrant


management attention, the QA officer will issue a formal corrective action request, with


multicopy forms to the Project Manager.  The Project Manager will complete the form and


sign it when corrective action has been implemented.  The original will be returned to the QA


officer "to close the loop."  The QA officer maintains a record of corrective action requests.


2. Items that require immediate correction by the operator or analyst will not use the formal


corrective action request system.  These kinds of corrective actions are required whenever an


out-of-control event or potential out-of-control event is noted.  The investigative action must be


taken promptly, the event should be reported to the Project Manager and, if appropriate,


laboratory management.


3. Immediate corrective action may be necessary if:


• QC data are outside the warning or acceptable windows for precision
and accuracy.


• Blanks contain target analytes above the acceptable levels.
• Undesirable trends are detected in spike recoveries or RPD


between duplicates.
• There are unusual changes in detection limits.


4. The EPA-CLP Scope of Work (SOW) has specific requirements for corrective actions being


performed in certain situations.  These corrective actions will be performed as stated in the CLP


SOW.  Corrective actions to be taken for the non-CLP parameters will be similar to those in the


CLP, including reextraction and reanalysis as necessary.  Laboratory-derived control limits for


precision and accuracy or limits specified in this plan will be used to assess performance.


14.1  FIELD CORRECTIVE ACTIONS


1. Field corrective actions are based on the comparability of field measurement data such as pH,


specific conductance, temperature, water level height, DNAPL presence and thickness, and well


depth, etc.  It can also include comparability of laboratory analytical results (such as site


qualifiers) if this is not possible.  Laboratory personnel are alerted that corrective actions may


be necessary if:


• QA data are outside the warning or acceptable windows for precision and
accuracy established for laboratory control samples.
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• Blanks contain contaminants at concentrations above the levels specified in
the laboratory quality management plan for a target compound.


• Undesirable trends are detected in matrix spike recoveries or RPD between
matrix spike duplicates or surrogates.


• There are unusual changes in detection limits.
• Deficiencies are detected during audits, or from the results of performance


evaluation samples.


14.2  LABORATORY CORRECTIVE ACTIONS


1. If nonconformances in analytical methodologies, QA sample results, etc., are identified by the


bench analyst, corrective actions will be implemented immediately.  Corrective action


procedures will be handled initially at the bench level by the analyst, who will review the


preparation or extraction procedure for possible errors and check the instrument calibration,


spike and calibration mixes, instrument sensitivity, etc.  The analyst will immediately notify


his/her supervisor as to problems that are identified and the investigation which is being


conducted.  If the problem persists or cannot be identified, the matter will be referred to the


laboratory supervisor and the laboratory Project Manager for further investigation.  Once


resolved, full documentation of the corrective action procedure is filed by the Project Manager


for the contracted laboratory, and the Project QA Officer is provided a corrective action


memorandum for inclusion into the project file if data are affected.


2. Data deemed unacceptable following the implementation of the required corrective action


measures will not be accepted, and follow-up corrective action measures will be explored.
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15.0  QA REPORTS TO MANAGEMENT


1. This QAPP provides a documentable mechanism for the assurance of quality work performed


at the Cabot Carbon/Koppers Superfund Site.  Audit reports (as described in Section 11.0) will


be provided to management by the Laboratory Director as a means of tracking program


performance.  Additionally, periodic assessments of measurement data accuracy, precision, and


completeness and significant QA/QC problems will be provided to management by the


Laboratory Quality Assurance Manager or the Laboratory Project Manager.


2. Field QA reports will be submitted periodically during field activities to report the daily field


progress, compiled field data sets, and corrective action documentation.  Any situations


requiring immediate corrective action measures will be brought to the attention of the


Project Manager.


3. TRC (Project Manager) will prepare and issue a QA summary report within 30 days of the


completion of a sampling event.
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16.0  DOCUMENTATION AND RECORDS KEEPING


1. These document control procedures apply to project documents that specify quality


requirements or prescribe how project activities affecting quality will be conducted.  The


purpose of these procedures is to present protocol for document control.  These procedures


include the management of project files, computer files, drawings and document review.


2. The following project personnel are responsible for document control procedures:


• Project Coordinator - Responsible for controlling and reviewing the
document control procedure.


• Project Manager - Assists the Project Coordinator with implementation of
these procedures.


• Design Engineer/Technical Personnel - Assists the Project Coordinator,
as requested.


• Project QA Officer - Responsible for the maintenance and distribution of
the QAPP and for verifying compliance with the QA program.  The Project
QA Officers will manage the QAPP in accordance with this project.


3. The QAPP will be maintained by the Project QA Officer.  Copies of the QAPP will be assigned


to the appropriate QA Officers, Project Coordinator, Project Director and Project Manager.


COPY 1 of each revision of the QAPP will be kept in the project files.  Changes to the QAPP,


whether originated by the appropriate QA Officers or other project team members, will be made


by the Project QA Officer.  Revisions to the QAPP will be designated in COPY 1 by marginal


notations which indicate the changes.  The author or source of the revisions will be indicated


clearly by each notation or by a notation convention, such as color-coding, keyed to an


explanation included at the beginning of each document.  Each version of the QAPP will be


identified with a revision number and the date of the revision.  A revision document form will be


kept by the Project QA Officer in the project QA files.


4. Other QA documents, including audit documents, corrective action documents, and documents


verifying that corrective action has been completed, will be maintained by the Project QA Officer


in the project QA files.  QA-related correspondence will be filed with the general project


correspondence.


5. Issuance of copies of the QAPP will be limited to the QA Officers, Project Coordinator, Project


Director, Project Manager, task managers (as determined by the Project Manager), client
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representatives, contractors and regulatory agency representatives.  Each QAPP will be assigned


a unique control number.  The control number and the identity and location of the copy holder


will be recorded in the project QA files.  Transmittal of the QAPP will be made using a


transmittal form.  Transmittal forms will be signed by the recipient and will be returned to the


Project QA Officer.


16.1  PROJECT FILES MANAGEMENT


1. The Project Coordinator is responsible for maintenance of the active project files during the


project.  Contractor Project Managers may be designated as caretakers of the project files for


specific Elements or Components of work.  Files not in active use will be kept in a secured file


storage area.  Files in active use will be checked out by replacing the file with a checkout card


marked with the individual's name, date and the name of the file checked out.


2. Working files will be maintained by the Contractor Project Manager until such time as that


document becomes final.  The Project Coordinator will maintain a library of final SOW


deliverables.


16.2  PROJECT FILES CATEGORIES


1. Project files will be maintained in folders labeled with the main project file categories


listed below:


• Proposal and Authorization
• Correspondence
• Project Management
• Quality Assurance
• Data
• Calculations
• Notes
• Review Draft
• Report


Several files in some categories will be required.  Each file will be labeled with the main file


category and the appropriate task or activity number.
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2. The types of materials which will be included in each of the main file categories are


noted below:


• Proposal and Authorization - This file will contain a copy of the proposal
and proposed SOW, the original client authorization or contract for the
project and information used in the development of the proposal.


• Correspondence - Project-related correspondence will be filed in
chronological order in this file.  Letters, telephone call confirmations,
memos, meeting notes and third-party correspondence related to the project
will be included in the correspondence file.


• Project Management - Project billing summaries, as needed by the Project
Manager, data used in the development of progress reports, and other
project-management information will be filed under this category.
Subcontracts with other firms or suppliers will be filed in this category.


• Quality Assurance - Project QA records, including the QAPP originals,
training records, audit records, and records relating to nonconformance and
corrective actions required as a result of audits will be filed in this category.
Procedures approved for project use will be filed in this category.


• Data - Data includes data provided by the client, third parties or collected by
the company for the project.  The source of data contained in the files will
be noted.  When data are in the form of published references, the references
will be included in the file or will be incorporated into the company library.


• Calculations - Calculations include data manipulations that can be checked.
These can include mathematical equations solved, input for computer
programs, cross sections drawn, and contour maps.  Calculations also can
include the process of reasoning used to develop a conclusion used or
presented in the report.  Calculations will be marked with the project
number, task or activity number, date and the name of the individual who
made or checked the calculation.  A calculation summary sheet will be
attached to each calculation to identify the purpose of the calculation,
references used (including page or equation number), and to show that the
calculation has been checked.


• Notes - Notes include project-related notations that are not filed elsewhere
in the project files, but for which later retrieval might be useful.  Notes will
be marked with the project and task or activity number, the date and the
name of the individual who made the notes.  The possible significance to
the project should be obvious, either in the content of the notes or in a
separate notation added by the originator.


• Review Draft - Review draft copies of project reports will include notations
of the comments of the internal reviewer and outside reviewers, such as
client representatives or a regulatory agency.  If practical, a single master
review copy will be assembled that clearly identifies each revision to the
document and identifies, by color code, the name or other means the source
and date of the review.  Each page of the review draft, including text, tables,
figures, drawings and other attachments will be marked with the project
number and the origination date.
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• Report - The report file includes the reproducibles for the report text, tables
and figures, except where the reproducibles are too large.  Each page of the
report, including text, tables, figures and other attachments will be marked
with the project number and the origination date.


16.3  PROJECT COMPUTER FILES


1. Many project documents are computer-generated.  The computer files will be maintained in


computer storage while the project is active and in archived storage after the project has been


completed.  The following sections describe management of project computer files in


additional detail.


16.3.1  FILE DIRECTORIES


1. Project files maintained on computer will be kept on one computer designated for this purpose.


The project computer files will be organized in separate, identifiable directories on computer


hard disks.  The five-digit project number, 32811, will be used as the main directory name.


Subdirectory names will be assigned which represent the task or activity numbers.


Subdirectories will be used, as necessary, and will indicate clearly the types of files included.


Files from more than one task or activity can be kept in a single subdirectory.


16.3.2  PROJECT FILE GENERATION AND REVISION


1. Project files generated on a computer other than the project computer will be transferred to the


project computer as soon as possible after generation of the file.


2. Project files can be transferred from the project computer to another computer for use.  As soon


as possible, when a revision to the original file is made, the revised file will be transferred back


to the project computer and written over the original file.  Where the likelihood exists that the


same project file might be used by more than one individual, the project computer file will be


checked out to the first user.  The project computer file will be named with an ".LOK" extension


when in use by the first user.  The ".LOK" file will be erased when the revised file is returned.


Two separate users cannot use and revise the same file at the same time.  Original versions of


the revised files will not be maintained.
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16.3.3  COMPUTER FILE NAMES


1. Computer file names will be composed of an eight-character name and a three-character


extension in the form "nnnnnnnn.eee."  The eight-character computer file names ("nnnnnnnn")


used for the project files should be as self-explanatory as possible.  The file name extension


("eee"), where not set automatically by the program, should identify similar file types.  For


example, .DOC could be used for text files, and .DAT could be used for data files.


16.3.4  COMPUTER FILE BACKUPS


1. Data backups will be made on a regular basis.  Two sets of backups will be made.


2. The older backup will be kept at the office and the more recent backup will be kept at a separate


secure location.  Each Friday, the newer backup will be returned to the office and the older


backup overwritten and removed to the separate secure location.


16.3.5  COMPUTER FILE ERASURE


1. Project computer files stored in the project computer will not be erased without approval from


the Project Manager or task manager.


16.4  DRAWINGS MANAGEMENT


1. Project-related drawings, including drawings from the final report and other drawings generated


for the project, will be kept in either the project files ("REPORT" file for report drawings) or, in


the case of oversize drawings, in labeled flat files.  Where flat file storage is required, the


drawings will be kept in folders labeled with the project number.


2. Each project-related drawing will be marked with the project number, drawing number (if


appropriate) and the date of drawing generation.  The date of generation, in the case of report


drawings, will be the report date.  Drawings revised after the original submittal will be marked


with the revision date.
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16.5  CALCULATIONS MANAGEMENT


1. The project team will identify the calculations that are required for the project.


2. An originator will then develop the calculations by confirming the model that best fits the


analysis to be completed.  The originator will need to make and list assumptions, define the


parameter and complete the calculation.  Substantiation for model selection, assumptions and


parameter values will be documented.


3. Computer input and output sheets or standard calculation sheets will be used for the


calculations.  Each set of calculations will include the name of originator and date.


4. Upon completion of the original calculation, a reviewer versed in the subject matter will check


the accuracy of the calculations.


5. The reviewer and originator will discuss any errors to resolve the differences.


6. If differences cannot be resolved, the Project Manager or designee will be apprised of the


differences and will make the final decision as to which approach will be followed.  The


calculation will then be modified by the originator, as necessary, based on the agreed approach


and the originator and reviewer will initial and date each page of the calculations.


7. After QA/QC review, each set of original calculations and check prints will be attached together


and placed in the project file.  Final checked calculations will be included as an appendix to


appropriate Predesign/Design Reports.
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