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Supplemental RFI Work Plan 
Chevron Phillips Chemical Puerto Rico Core, LLC 

Guayama, Puerto Rico 
1. INTRODUCTION 

In response to an Action Item identified in our February 21, 2013 teleconference, Chevron Phillips Puerto 
Rico Core, LLC. (CPCPRC) is providing the proposed plan for further investigation for the purpose of 
better understanding the nature and extent of sulfolane contamination at the CPCPRC facility located in 
Guayama, Puerto Rico.  Specifically, it was discussed that the U.S. Environment Protection Agency 
(EPA) and the Environmental Quality Board (EQB) believe the Areas of Concern (AOC) investigation 
was comprehensive and adequate to identify the nature and extent of sulfolane (and other Modified 
Skinner List constituents) contamination in the 19 identified AOCs.  However, EPA believes site-wide 
sulfolane nature and extent is not yet fully understood.  As an example, the EPA mentioned that sulfolane 
has not been investigated in the original Resource Conservation and Recovery Act (RCRA) Facility 
Investigation (RFI) areas, or Operable Units (OUs).  Additionally, EPA believes that one round of 
groundwater sampling for sulfolane is not adequate to understand the nature and extent of sulfolane in 
groundwater. 

1.1 Background 

CPCPRC has expended significant effort to understand the geology, hydrogeology and other aspects of 
the physical system and to define the nature and extent of contamination at the CPCPRC facility.  Specific 
work items already performed relative to understanding the physical system and the nature and extent of 
contamination are summarized below.  Details of this work can be found in the referenced documents: 

1991 through 1999 CPCPRC predecessor, Phillips Petroleum performed investigation of the OUs 
in accordance with the approved RFI Work Plan, performed additional 
voluntary work to understand the subsurface lithology and, performed focused 
cleanup and removal actions.    

July 1999 Phillips Petroleum completed the RCRA Facility Investigation (RFI) and 
submitted the Final RFI Report to the U.S. Environmental Protection Agency 
(EPA). 

January 2000 EPA issued a letter (dated January 4, 2000) wherein EPA approved the RFI 
on the condition that the CMS address the EPA’s noted concerns.  

2000 through 2004 CPCPRC performed CMS related investigations and presented the findings in 
the CMS-Related investigations Report in May 2003. This report presented a 
compilation of the lithologic data and analytical data collected at the Facility. 

In summary, the information indicated that groundwater flow and 
contaminant transport in the upper alluvial aquifer system was governed by 
the presence of sand channels.    

November 2004 CPCPRC submitted the Final Risk Characterization Report, which addressed 
EPA’s concerns and presented the facility- and media-specific media 
protection standards (MPSs). 

In summary, it was found that benzene is the risk driver. 
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2009-2011 The demolition and dismantling (D&D) of the entire Facility was 
implemented and involved the physical dismantlement of equipment, tanks 
and piping for sale, reuse or recycling. During this time, CPCPRC performed 
initial characterization sampling of soil in areas exposed by demolition. 

4th Quarter 2011 D&D was completed and 19 Areas of Concern (AOCs) were identified based 
on the initial sampling efforts. 

During the D&D work, sulfolane was discovered and the Facility analyte list 
(the Modified Skinner List) was expanded to include sulfolane.   

4th Quarter 2011/June 
2012 

Detailed investigation of surface soil, subsurface soil and groundwater at the 
19 identified AOCs, comprehensive sampling of site monitoring wells and 
surface water and sediment in the Effluent Channel. 

July 2012 Submittal of the Draft AOC Investigation Report presenting the results of the 
characterization of the 19 AOCs, the comprehensive sampling of site 
monitoring wells and the surface water and sediment sampling in the Effluent 
Channel. Human health and ecological risk assessment was performed and 
presented in the report.  

August 2012 CPCPRC submitted Final Closure Plans for the Oxidation Pond and Off-
Specification Pond.  

These two impoundments are currently undergoing clean closure.  

1996 to Present Interim measures (IMs) to control groundwater contamination have been 
implemented and include the Enhanced Fluid Recovery IM and the Voluntary 
Interim Stabilization Measures (VISM) IM.   

1999 to Present Semi-annual groundwater, surface water and sediment sampling has been 
performed to track the contamination in the groundwater and Effluent 
Channel.   

As a result of the work summarized above, 116 monitoring wells are installed at the CPCPRC facility, 
418 geoprobe borings were performed and sampled and, over 8,500 media samples (groundwater, surface 
soil, subsurface soil, surface water and, sediment) were collected prior to the AOC Investigation.  During 
the AOC investigation, an additional 300 locations were investigated and 562 samples were collected.  
Media samples have been used in evaluations of site-wide evaluations of nature and extent of 
contamination and risk assessment. 

1.2 Purpose 

The purpose of this Supplemental RFI Work Plan is to present the specific characterization activities for 
areas of the CPCPRPC facility (in this document termed Areas of Interest [AOIs]) identified to address 
the data gap related to finalizing the nature and extent of sulfolane contamination efforts.  These results, 
along with the AOC characterization results, will be assembled into a complete description of the nature 
and extent of sulfolane contamination at the CPCPRC facility.  

This Supplemental RFI Work Plan is organized as follows: 

Section 1 — Characterization Approach: This section presents a detailed sampling program to 
characterize the investigation areas.  
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Section 2 — Field Activities: This section describes the field activities for investigation of surface soil, 
subsurface soil and, groundwater to achieve the data quality objectives (DQOs), including sample area 
gridding, sample designation, and field procedures.  Field and laboratory quality assurance/quality control 
(QA/QC) procedures and laboratory analysis methods are also discussed. 

Section 3 — Data Management and Assessment: This section presents the methods and procedures for 
the development and maintenance of a database of Supplemental RFI characterization data, uploading 
laboratory analytical data to the database, and the development of general descriptive statistics.  This 
section also describes the methods and procedures for generating Supplemental RFI characterization 
tables and maps and maintaining hard copy field and laboratory information.  The following appendices 
are included with this document: 

• Appendix A — Standard Operating Procedures (SOPs): 

− SOP 1: Sample Preservation and Handling 
− SOP 2: Surface Soil Sampling Equipment and Procedures 
− SOP 3: Subsurface Soil Sampling Equipment and Procedures 
− SOP 4: Installation and Development of Groundwater Monitoring Wells 
− SOP 5: Groundwater Sampling Equipment and Procedures 
− SOP 6: Decontamination 
− SOP 7: Field Documentation 
− SOP 8: Investigation Derived Waste. 

• Appendix B — Field Sampling and Activity Form. 

2. CHARACTERIZATION APPROACH 
The characterization approach for the Supplemental RFI is based on the DQO process described in EPA’s 
Guidance on Systematic Planning Using the DQO Process (EPA, 2006) and the detailed source 
characterization procedures used for the RFI (Phillips, 1999).  The purpose of using the DQO process is 
to ensure that the sampling data meet the needs of the project and that the usability of the data is linked 
directly to the objectives. 

2.1 Data Quality Objectives 
The DQOs for the Supplemental RFI include the following:  

OUs  DQO – Investigate OUs where sulfolane was possibly used, stored or conveyed as 
a result of historical operations or inadvertent releases.   

Tank Storage  DQO - Investigate former tank locations where sulfolane may have possibly been 
inadvertently released to the environment. 

As a note, the tank storage areas examined as part of this Supplemental RFI work 
included re-examination of the sulfolane data at the 19 AOCs already investigated 
as part of the AOC Investigation efforts plus all other storage tanks.  

Process Units DQO - Investigate former process units where sulfolane may have possibly been 
inadvertently released to the environment.  
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Groundwater DQO 1- Investigate areas where sulfolane is observed to be migrating across 
facility boundaries. 

DQO 2 – collect one round of groundwater samples from all 116 Facility 
monitoring wells to verify/refine the mapped extent of sulfolane in groundwater. 

The following table summarizes the review of areas identified through the DQO process and the work 
recommended to address the identified data gap: 

Area Feature Status Sulfolane Suspect? Sampling? 

OU 1 Container 
Storage Area 

Demolished during 
Stormwater 
Realignment. 

No. No longer exists as a 
result of the D&D 
work.  
No Sampling 
recommended. 

 Mix Box 
Sludge Pit 
API Separator 

Cleaned and no 
longer in use.  
 

No. No.  
Planned for 
decommissioning as 
part of the WWTP 
decommissioning. 

 Clarifier Demolished during 
WWTP expansion. 

No.  No longer exists as a 
result of the D&D 
work.  
No Sampling 
recommended. 

 Knockout Pot 
and Flares (2) 

Demolished during 
Facility  

No. No longer exist as a 
result of the D&D 
work.  
No Sampling 
recommended.  

 Fire Training 
Area 

Demolished during 
Facility 
Decommissioning. 
 

No. No longer exists as a 
result of the D&D 
work.  
No Sampling 
recommended.  

 Truck Loading 
Area 

Demolished during 
Facility 
Decommissioning. 
 

No. No longer exists as a 
result of the D&D 
work.  
No Sampling 
recommended.  

 USTs (4) Removed.  No. No longer exist.  
No Sampling 
recommended. 

 Burner 
Cleaning 
Waste Area 
(2) 

Demolished during 
Facility 
Decommissioning. 
 

No. No longer exist as a 
result of the D&D 
work.  
No Sampling 
recommended.  

 Tank 40 Tank Diameter: 80 ft. Yes. 
Possible sulfolane 
storage. 

Yes.  
Sampling 
recommended. 
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 Tank 50 Tank Diameter: 119 
ft. 

Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 130 Tank Diameter: 150 
ft. 

Yes. 
Possible sulfolane 
storage. 

Yes.  
Sampling 
recommended. 

 Tank 250 Tank Diameter: 36 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 270 Tank Diameter: 67 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 320 Tank Diameter: 25 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 400 Tank Diameter: 20 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 410 Tank Diameter: 20 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 420 Tank Diameter: 20 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 430 Tank Diameter: 20 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 440 Tank Diameter: 55 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 520 Tank Diameter: 35 ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling 
recommended. 

 Tank 540 Tank diameter: 20ft. Yes. 
Sulfolane storage. 

Yes.  
Sampling additional to 
that performed during 
the AOC Investigation 
recommended. 

OU 2 Former Ballast 
Water Basins 

The Ballast Water 
Basin Area was clean 
closed in 2010 in 
compliance with 
RCRA and other 
applicable legal 
requirements under 
the supervision of 
EPA and PREQB.  

No. 
Detailed soil and 
groundwater 
investigation 
performed to support 
Clean Closure.  

No longer exist - Clean 
Closed.  
No Sampling 
recommended. 
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OU 3 Lime Ponds 
and Lime 
Storage Area 

The Lime Pond Area 
was decommissioned 
in January 2013 
consistent with clean 
closure methodology. 

No. 
Detailed soil sampling 
for Modified Skinner 
List constituents 
performed in August 
2012. Sulfolane was 
not detected in any 
sample.   

No longer exist as a 
result of the 
decommissioning 
work.  
No Sampling 
recommended. 

 Lime Sewer No longer in use. 
Deactivated during 
facility 
decommissioning.  

No.  
Sulfolane not found in 
Lime Ponds and not 
suspect in associated 
sewer.  

No longer exists as a 
result of the 
decommissioning 
work.  
No Sampling 
recommended. 

OU 4 Southeast 
Lime Sludge 
Management 
Area 

Use discontinued in 
1985. All lime sludge 
transported offsite 
and properly 
disposed.  

No. 
2004 RFI data and RA 
indicated solid media 
sample results were 
below risk thresholds. 

No longer exists and all 
results below risk 
thresholds.  
No Sampling 
recommended. 

OU 5 Southeast 
Lime Sludge 
Management 
Area 

Use discontinued in 
1979. Lime sludge 
was placed in this 
area but reported to 
not be removed.  

No. 
2004 RFI data and RA 
indicated solid media 
sample results were 
below risk thresholds. 

Not used since 1979 
and all results below 
risk thresholds.  
No Sampling 
recommended. 

OU 6 Scrap Pile 
Storage Area 

This area has 
undergone 
decommissioning and 
the scrap and 
associated structures 
have been removed. 

No. 
PCB identified in soil 
and all contaminated 
soil removed in 1995 
and 1996.  

No longer exists.  
No Sampling 
recommended. 

OU 7 Land 
Treatment 
Unit 

Use discontinued in 
2000.  

No. 
2004 RFI data and RA 
indicated solid media 
sample results were 
below risk thresholds. 

Not used since 2000 
and all results below 
risk thresholds.  
No Sampling 
recommended. 

OU 8 Surface 
Impoundments 
(RCRA 
Ponds) 

The Off-Specification 
Pond and Oxidation 
Pond are undergoing 
clean closure in 2013 
in compliance with 
RCRA and other 
applicable legal 
requirements under 
the supervision of 
EPA and PREQB.   

No. 
Detailed soil and 
groundwater 
investigation 
performed to support 
Clean Closure.  

No longer exist - Clean 
Closure Certification 
Pending.  
No Sampling 
recommended. 
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 Surface 
Impoundments 
(NPDES 
Ponds) 

The StormWater 
Pond and Final 
Holding Pond were 
decommissioned in 
the 4th Quarter of 
2012 consistent with 
clean closure 
methodology. 

No. 
Detailed soil sampling 
for Modified Skinner 
List constituents 
performed in January 
2012. Sulfolane was 
not detected in any 
sample.   

No longer exist as a 
result of the 
decommissioning 
work.  
No Sampling 
recommended. 

Western 
Boundary 

North of MW-
104 

Area of the 100 ppb 
sulfolane isopleth. 
Figure 4-28, July 
2012 Draft AOC 
Investigation Report 

Yes.  
Area of mapped 
plume.  
 

Yes. 
Installation of one 
upper alluvial 
monitoring well to 
verify presence/absence 
of sulfolane in this 
area.  

PRASA 
Pipeline 
Trench 

Offsite to the 
east 

Area of the 100 ppb 
sulfolane 
isopleth.Figure 4-28, 
July 2012 Draft AOC 
Investigation Report 

Yes. 
Area of mapped plume 
along the PRASA 
pipeline trench. 

Yes. 
Sampling for sulfolane 
to verify 
presence/absence of 
sulfolane in the 
pipeline trench.  

 

2.1.1 Supplemental RFI Sampling Approach 

Sulfolane could have been released (source) onto surface soil (primary source medium or source zone), 
could then have infiltrated through the subsurface soil (secondary source medium), and could then be 
transported away from the source via groundwater (primary transport medium).  Considering this, surface 
soil, subsurface soil, and groundwater will be characterized.  

Regarding soil characterization, CPCPRC will use direct push drilling methods with a 4-foot (ft.) core 
barrel to obtain soil core from the ground surface to the top of groundwater at the time of drilling.  
Consistent with the AOC investigation work, one soil sample will be collected from the 0- to 2-ft. depth 
interval (surface soil) for laboratory analysis. For each 4-ft. soil core below the surface soil sample (i.e., 
subsurface soil), a portion of each 4-ft. section of core will be placed in a sealable plastic bag and a 
photoionization detector (PID) will be used to measure the headspace in the bag after the sample has 
equilibrated. One soil sample will be collected from the interval exhibiting the highest PID headspace 
reading relative to ambient background.  If no samples exhibit elevated headspace readings relative to 
ambient background, the sample from the interval directly above the water table at the time of drilling 
will be selected for laboratory analysis.  It is noted that although sulfolane, a semivolatile organic 
compound (SVOC), does not illicit a response on a PID, sulfolane is observed to occur with volatile 
organic compounds (VOCs) found in Facility samples.  Therefore, the PID readings are expected to 
provide a reasonable screening approach for identifying intervals with sulfolane contamination.    

Regarding groundwater characterization, CPCPRC will collect one groundwater sample from a direct 
push boring located upgradient of the investigation area and one groundwater sample from a direct push 
boring located downgradient of the investigation area.  This information will be used to characterize 
groundwater quality upgradient and downgradient of the investigation area to determine if the area feature 
has impacted groundwater.  
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2.1.2 Laboratory Analysis 

The definitive data collected as part of this work will be usable for risk assessment and for support of 
corrective measures development.  The collected samples will be analyzed for sulfolane by TestAmerica 
Laboratory in Pensacola, Florida.  

2.1.3 Sampling Designs 

Another component of the DQO process is the design of a sampling program that would yield samples 
that are representative of the site conditions and are sufficient in number to allow characterization of the 
area. 

The sample design for each area is based on consistent with the Soil Management Plan (SMP; North 
Wind 2009) investigation approach.  Features that are 30 ft. in diameter or less in size will be investigated 
using 3 borings to characterize the extent of contamination.  Features larger than 30 ft. in size will be 
investigated using 5 borings to characterize the extent of contamination.  The number of samples and the 
location of those samples are discussed in the area-specific discussions below.  During the Supplemental 
RFI investigation work, sample locations may adjusted based on field conditions.  

Groundwater samples will be collected from one upgradient and one downgradient location at each area.  
The sample designs presented in the following subsections display the expected locations of the 
groundwater samples.   

If field conditions such as elevated PID readings and/or obvious visual or olfactory signs indicate that 
contamination may be present beyond the designated sample locations, additional boring(s) may be 
drilled to define the lateral extent.   

2.2 Area Specific Sampling 

The sampling for each of the areas is described in the following subsections.  The analytical program for 
the AOIs is discussed in Section 3.  Figure 1 presents the locations of the AOIs including the 116 
monitoring wells targeted for groundwater sampling for sulfolane.  

Feature Dimensions 
Investigation 

Sampling Sample Details 
Location 

Map 
Tank 40 Tank Diameter: 80 ft. 7 borings 5 surface soil  

5 subsurface soil  
1 upgradient groundwater 
1 downgradient groundwater 

Figure 2 

Tank 50 Tank Diameter: 119 ft. 7 borings 5 surface soil  
5 subsurface soil  
1 upgradient groundwater 
1 downgradient groundwater 

Figure 2 

Tank 130 Tank Diameter: 150 ft. 7 borings 5 surface soil  
5 subsurface soil  
1 upgradient groundwater 
1 downgradient groundwater 

Figure 3 
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Tank 250 Tank Diameter: 36 ft. 7 borings 5 surface soil  
5 subsurface soil  
1 upgradient groundwater 
1 downgradient groundwater 

Figure 4 

Tank 270 Tank Diameter: 67 ft. 7 borings 5 surface soil  
5 subsurface soil  
1 upgradient groundwater 
1 downgradient groundwater 

Figure 5 

Tank 320 Tank Diameter: 25 ft. 5 borings 3 surface soil  
3 subsurface soil  
1 upgradient groundwater 
1 downgradient groundwater 

Figure 6 

Tank 400 Tank Diameter: 20 ft. 3 borings 3 surface soil  
3 subsurface soil  

Figure 7 

Tank 410 Tank Diameter: 20 ft. 3 borings 3 surface soil  
3 subsurface soil  

Figure 7 

Tank 420 Tank Diameter: 20 ft. 3 borings 3 surface soil  
3 subsurface soil  

Figure 7 

Tank 400, 
410, 420, 
430, 440, and 
520 

These six tanks were 
adjacent to each other. 
Therefore, groundwater 
characterization samples 
will be collected from 4 
borings. 

4 borings 1 upgradient groundwater 
3 down / side gradient 
groundwater 

Figure 7 

Tank 430 Tank Diameter: 55 ft. 5 borings 5 surface soil  
5 subsurface soil  

Figure 8 

Tank 440 Tank Diameter: 55 ft. 5 borings 5 surface soil  
5 subsurface soil  

Figure 9 

Tank 520 Tank Diameter: 35 ft. 5 borings 5 surface soil  
5 subsurface soil  

Figure 10 

Tank 540 Tank Diameter: 20 ft. 4 borings to 
bound 
contamination 
identified in 
AOC 
Investigation 

4 surface soil  
4 subsurface soil  
 

Figure 11 

North of  
MW-104 

Area of the 100 parts per 
billion (ppb) sulfolane 
isopleth 

1 boring – to 
be completed 
as monitoring 
well MW-167 

1 surface soil  
1 subsurface soil  
1 groundwater  

Figure 12 

Offsite to the 
east 
(PRASA) 

Area of the 100 ppb 
sulfolane isopleth 

5 borings 5 soil  
5 groundwater  

Figure 13 

Groundwater Shallow and Deep 
groundwater 

116 wells 116 groundwater samples Figure 1 
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3. FIELD ACTIVITIES 

3.1 General Sampling Methods 
The following describes the general sample collection approach. The detailed methods and procedures for 
conducting this work are presented in Appendix A, Standard Operating Procedures. 

• Use pin flags (or equivalent) to mark the sample locations.  Use a hand held global positioning system 
(GPS) unit to survey the sample locations prior to, or upon completion of, sampling.  

• Soil samples will be acquired from a continuous core using a “direct push” drill rig and 4-ft. long core 
barrels.  The borehole will be advanced from ground surface to the top of the groundwater table.  

• One soil sample will be collected from the 0- to 2-ft. depth interval, and this sample will represent the 
surface soil sample.  

• For each 4-ft. section of soil core below the surface soil sample, a portion of each core will be placed 
in a sealable plastic bag, labeled, and a PID will be used to measure the headspace in the bag after the 
sample has equilibrated.  

• One soil sample will be collected from the core sample exhibiting the highest PID headspace reading 
relative to ambient background. If no samples exhibit elevated headspace readings using the PID, the 
sample from the interval directly above the water table at the time of drilling will be selected for 
laboratory analysis.  

• One groundwater sample will be collected from the upgradient and downgradient locations.  The two 
groundwater samples will be collected from the open borehole using a dedicated bailer or peristaltic 
pump with dedicated tubing. In the event groundwater is not encountered (i.e., the aquifer is dry at the 
location), the field team will note this condition in the field logbook and on the Field Sampling and 
Activity Form (Appendix B).  It is anticipated that groundwater will be found between 4 and 8 ft. 
below ground surface (bgs).  If groundwater is not encounter, the borehole will be advanced to a 
maximum depth of 20 ft. bgs. 

• Each borehole will be backfilled with native material (i.e., the soil cuttings) and equipment will be 
properly disposed of or decontaminated.  Any remaining void space in the boring will be back filled 
with bentonite or grout. 

Soil sampling will be completed by obtaining core material from the selected depth and immediately 
filling the sample jar(s) for SVOCs (sulfolane) analysis.  Samples will be collected by mixing the 
appropriate segment of the core to yield sufficient material for analysis. 

The laboratory analyses will be performed on a standard 21-day turnaround schedule.  At the completion 
of analyses, the laboratory will submit the data and data packages to North Wind Services. 

3.2 Monitoring Wells 
One monitoring well will be installed as part of the field activities for this Supplemental RFI.  The well 
will be installed in the upper alluvial aquifer along the western boundary of the Facility between MW-104 
and MW-106D.  The well will provide an additional sampling point and data for the sulfolane plume.  The 
well will be sampled using the standard low flow sampling techniques.  The drilling, installation, and 
development will be completed in accordance with SOP 4.  
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3.3 Sample Designations 
Sample designations will consist of a 4-digit tank number, sample matrix, grid number, and depth.  
The following provides the sample matrix designations: 

• SO = soil, and 

• GW = groundwater grab sample. 

The depth will be recorded as a lower depth of the sample range (i.e., a sample collected from 4 to 6 ft 
bgs would be recorded as a 6).  

Additional suffixes will be used for field quality control (QC) designations, as follows: 

• DUP = field duplicate, 

• MS = matrix spike/matrix spike duplicate (MS/MSD). 

For example, a field duplicate subsurface soil sample collected at a depth of 4 to 6 ft in location 03 from 
Tank 40 will be designated as: 

Example:  0040-03-SO-6DUP 

Some modifications to the sample designation scheme may be made in the field depending on the specific 
conditions encountered.  

3.4 Analytical Methods 
The analytical methods, sample containers, preservatives, and holding times are presented in Table 5.  

3.5 Quality Assurance/Quality Control 
A Quality Assurance Project Plan (QAPP) was developed for the AOC Characterization Work Plan 
(North Wind, 2010).  This QAPP is also applicable to the data collection activities described in this work 
plan.  The QAPP provides guidance for the QA/QC for the characterization project activities.  

A required part of any sampling and analytical program is the integrity of the sample, from sample 
collection to data reporting.  This includes the ability to trace the possession and handling of samples 
from the time of collection through analysis and final disposition. 

Another component of QA/QC consists of collection of samples intended to determine the quality of the 
data, and adherence to accepted practices for sample collection, preservation, custody, and transfer to the 
laboratory.  For this project, field blanks, trip blanks, extra sample volumes for matrix spiking, and 
duplicate samples will be collected to determine data accuracy and precision.  These samples are required 
for DQO compliance.  

The accepted practices for sampling sample handing are described below.  The detailed methods and 
procedures for conducting this work are presented in Appendix A, Standard Operating Procedures. 
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3.5.1 Sample Custody 

The field sampling personnel are responsible for the care and custody of samples until they are delivered 
(or shipped) to the laboratory custodian.  A field team leader (FTL) will be designated prior to sampling 
and will be responsible for implementing and maintaining sample custody in the field. 

Laboratory sample custody procedures will be implemented and maintained by sample custodians at the 
receiving laboratories.  Copies of field and laboratory custody records will be returned to the central 
project files. 

3.5.2 Field Chain-of-Custody 

Field samplers will label each sample collected, filling in the appropriate information in waterproof ink.  
The cap of each container will be sealed tightly and the container will be placed on ice in a cooler.  The 
FTL will be responsible for collecting the samples and for logging the samples into assigned field forms 
and/or logbooks until they are transferred to the laboratory.  The FTL will retain one copy of the chain-of-
custody (COC) form, and one copy will accompany the samples during shipment.  

3.5.3 Transfer of Samples 

The sample will be clearly labeled with a sample identification number, analysis required, media, date and 
time of sampling, and sampler initials.  The person receiving the samples at the laboratory will sign, date, 
and note the time of sample receipt on the COC form.  Each sample shipment will be accompanied by 
documentation that identifies the contents of the shipment. 

3.5.4 Laboratory Sample Handling 

A custodian at the laboratory will verify that the containers are intact and that the documentation 
accompanying the samples matches the actual contents.  Any anomalies (i.e., broken bottles, elevated 
temperatures, and missing labels) will be documented by the laboratory custodian.  The laboratory will 
retain sample identification tags, data sheets, original instrument output records, and logbooks as part of 
the final file. 

3.5.5 Analytical and Field QA/QC Sample Requirements 

The analytical QA/QC analyses will be performed as required by the methods.  At a minimum, surrogate 
spikes, calibration verification, or blank spikes and method blanks will be analyzed. 

The field QA/QC sample types and frequencies are presented in Table 6. 

3.5.6 Data Requirements 

Data are required from the laboratory in two forms: 1) an electronic data deliverable (EDD), and 2) an 
electronic data package deliverable. 

The EDD will contain the analytical data, in a standard format such as Microsoft Excel.  At a minimum, 
the project or sample delivery group (SDG) number, the field sample identifier, laboratory sample 
number, collection date, analytical parameter, chemical abstract service registry number (CASRN), result, 
units, method detection limit (MDL), and reporting limit (RL) will be included in the EDD. 

The data package deliverable will consist, at a minimum, of a case narrative, COC, sample receipt log, 
sample result forms, and summarized QC information.  A portable document format (PDF) is acceptable. 
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3.5.7 Records Requirement 

The laboratory will retain copies of records related to laboratory analysis of the samples.  These records 
will include, but not necessarily be limited to, laboratory notebooks, laboratory worksheets, copies of raw 
laboratory data, copies of QA/QC results associated with each sample, and laboratory instrument 
performance data associated with the samples.  There will be sufficient information in the files to identify 
the record, the sample it is associated with, and the activity to which it applies. 

3.5.8 Data Reduction, Validation, and Reporting 

Data reduction, validation, and reporting are steps in the overall management and use of analytical data. 

3.5.8.1 Data Reduction 

Data reduction is the review, manipulation, and calculations performed to translate the raw laboratory 
output to the final reported concentrations.  Data reduction will be performed by the laboratory.  The 
selected laboratory will retain copies of all laboratory worksheets, laboratory notebooks, calculation 
worksheets, standards records, maintenance records, calibration records, and associated QC records.  
These sources will be available for inspection and audit, and to assess the quality of the analytical data. 

3.5.8.2 Independent Data Validation 

Data validation is the review of laboratory analytical data to assess the quality of the data and to evaluate its 
usability in meeting the project objectives.  The data validation will be performed by a qualified reviewer 
who is not directly involved in laboratory operations or in performing the analyses.  In addition, the 
chemical data collected during the sampling will be certified as correct by a Puerto Rico-licensed chemist.  

Independent data validation will be performed at a summarized QC level for the Supplemental RFI 
project using the latest EPA data validation functional guidelines.  At this level of validation, independent 
verification of the reported sample and QC results or transcription checks will not be performed.  
However, in the event gross QC problems are evident, a more detailed validation may be necessary.  
CPCPRC may request detailed analytical information from the laboratory to conduct a more thorough 
review, if a need arises. 

3.5.9 Deviations 

Deviations from the QAPP, project plans, and SOPs may occur directly or indirectly during the 
completion of the work.  Direct deviations may include the movement of a sampling point in a grid cell to 
another location due to field condition, or any other deviations that are knowingly performed in the field.  
Prior to initiating a known deviation, the field team will discuss the deviation and make the correct 
notification to the Project Manager or Field Team Leader (FTL) for review prior to proceeding.  The final 
determination and evaluation of the consequences of the deviation, if any, will be recorded in the field 
logbook and discussed in the Supplemental RFI report.  Unknown or unplanned deviation may include 
broken sample containers, missed holding times for samples, or a lost sample shipment.  In these cases, 
the deviation(s) will be documented and corrected to the degree practicable.  Corrections may include 
qualifying data or re-sampling a location if possible.  

3.6 Preventive Maintenance 
Maintenance procedures and schedules for laboratory analytical and field instruments will be in strict 
accordance with the recommendations of the equipment manufacturers.  Laboratory personnel will 
perform routine maintenance as needed.  Records of inspection and maintenance will be dated and 
documented in laboratory record books. 
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4. DATA MANAGEMENT AND ASSESSMENT 

The data management process includes the development of accurate field notes, the generation of the 
required sampling maps, photographs, COC forms for the collected soil samples, and the generation of 
tables and maps for presentation of Supplemental RFI data.  This section describes the general data 
management processes.  

4.1 Data Management and Assessment 

Data management will consist of the following components: 

• Development and maintenance of a database of Supplemental RFI physical parameters and usage;  

• Generation of the Supplemental RFI sampling maps with actual field information after sampling; 

• Uploading laboratory analytical data to the database; 

• Development of general descriptive statistics; 

• Generating Supplemental RFI characterization tables and maps; and 

• Maintaining hard copy field and laboratory information. 

These items are discussed further in the subsections below.  

4.1.1 Database Updating and Sampling Map Generation 

The information about the AOIs physical characteristics and usage will be loaded into a database.  This 
database will be updated as needed if new information about the AOIs becomes available during field 
activities.  The feature-specific information will be used to generate the AOI-specific sampling maps 
based on actual sampling locations.  

The analytical data will be received from the laboratory in a pre-approved electronic format and/or 
downloaded directly from the laboratory’s on-line portal.  These data will be uploaded to the project 
database on a regular basis.  The data will be checked against the hard copy information for accuracy.  

4.1.2 Statistical Evaluation 

General descriptive statistics such as frequency of detection, maximum, minimum detections, maximum, 
minimum non-detects, and data distribution patterns and area averages with upper 95 percent confidence 
limits (95UCL) will be determined for the sampled media (e.g., surface soil, subsurface soil, and 
groundwater).  The 95UCL represents the mean concentration of a chemical in the AOI. As with any 
environmental investigation, a significant number of non-detect values are expected for this project.  
The non-detects values will be treated as positive or detected values at one-half of the reported result.  
For example, if benzene was not detected in a soil sample at the reported MDL of 0.42 micrograms per 
Kilogram (µg/Kg), a value of 0.21 µg/Kg will be used as a proxy result in the calculation of the 95UCL.  
Additional statistical evaluation may be performed on a case-specific basis.  
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4.1.3 Supplemental RFI Characterization Data Presentation 

Data obtained during the completion of the Supplemental RFI will be presented in the Supplemental RFI 
Report.  Presentation of the data will include maps of the actual sample locations, tabular presentation of 
the analytical data and maps presenting the extent of contamination based on sampling results.  

4.1.4 Hard Copy Data Management 

The hard copy information from the field and the laboratory, as well as other project documents and 
correspondence, will be maintained in a project records filing system. 
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Figure 1. Supplemental RFI location map. 
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Figure 2. Sample design for Tank 40 and Tank 50.
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Figure 3. Sample design for Tank 130. 
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Figure 4. Sample design for Tank 250. 
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Figure 5. Sample design for Tank 270. 
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Figure 6. Sample design for Tank 320. 
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Figure 7. Sample design for Tanks 400, 410, and 420. 
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Figure 8. Sample design for Tank 430.
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Figure 9. Sample design for Tank 440. 
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Figure 10. Sample design for Tank 520.



 

Supplemental RFI Work Plan  North Wind Services 
CPCPRC Facility  March 2013 

F-12 

 

Figure 11. Sample design for Tank 540. 
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Figure 12. West boundary AOI. 
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Figure 13. Sample design for PRASA Pipeline Trench.
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Table 1. Former tank details.  

Basin 
Tank  

Number Former Contents 
Diameter 

(ft) 
Height 

(ft) 
Capacity 
(barrels) 

G 0040 MF Reformate 80 39.17 34,000 

G 0050 Sulfolane Charge 119 35.5 65,000 

B 0130 Blend Stock 150 47.66 142,000 

H 0250 Sulfolane 36 42 7,000 

C 0270 Sulfolane 67 40 23,000 

H 0320 Cyclohexane 25 41.5 3,000 

F 0400 Sulfolane Charge 20 18 900 

F 0410 Mixed Solvent 20 18 900 

F 0420 Process Water 20 18 900 

F 0430 Process Water 20 18 900 

F 0440 Equipment Washings 55 30 11,000 

F 0520 Mixed Solvent 35 24 4,000 

Former 
Process 

Area 
0540 Sulfolane 20 16 NA 
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Table 2. Soil sample identification numbers and locations. 

Tank ID Grid Depth1 LocID_Short LocID_Long Quality Control2 
0040 01 2,(X) 0040-01 0040-01-SO-2,(X) DUP 
0040 02 2,(X) 0040-02 0040-02-SO-2,(X) MS/MSD 
0040 03 2,(X) 0040-03 0040-03-SO-2,(X) 

 
0040 04 2,(X) 0040-04 0040-04-SO-2,(X) 

 
0040 05 2,(X) 0040-05 0040-05-SO-2,(X) 

 
0050 01 2,(X) 0050-01 0050-01-SO-2,(X) 

 
0050 02 2,(X) 0050-02 0050-02-SO-2,(X) 

 
0050 03 2,(X) 0050-03 0050-03-SO-2,(X) 

 
0050 04 2,(X) 0050-04 0050-04-SO-2,(X) 

 
0050 05 2,(X) 0050-05 0050-05-SO-2,(X) 

 
0130 01 2,(X) 0130-01 0130-01-SO-2,(X) DUP 
0130 02 2,(X) 0130-02 0130-02-SO-2,(X) 

 0130 03 2,(X) 0130-03 0130-03-SO-2,(X) 
 0130 04 2,(X) 0130-04 0130-04-SO-2,(X)  

0130 05 2,(X) 0130-05 0130-05-SO-2,(X) MS/MSD 
0250 01 2,(X) 0250-01 0250-01-SO-2,(X) DUP 
0250 02 2,(X) 0250-02 0250-02-SO-2,(X)  
0250 03 2,(X) 0250-03 0250-03-SO-2,(X)  
0250 04 2,(X) 0250-04 0250-04-SO-2,(X)  
0250 05 2,(X) 0250-05 0250-05-SO-2,(X)  
0270 01 2,(X) 0270-01 0270-01-SO-2,(X)  
0270 02 2,(X) 0270-02 0270-02-SO-2,(X)  
0270 03 2,(X) 0270-03 0270-03-SO-2,(X) DUP 
0270 04 2,(X) 0270-04 0270-04-SO-2,(X) MS/MSD 
0270 05 2,(X) 0270-05 0270-05-SO-2,(X)  
0320 01 2,(X) 0320-01 0320-01-SO-2,(X)  
0320 02 2,(X) 0320-02 0320-02-SO-2,(X) DUP 
0320 03 2,(X) 0320-03 0320-03-SO-2,(X)  
0400 01 2,(X) 0400-01 0400-01-SO-2,(X) DUP 
0400 02 2,(X) 0400-02 0400-02-SO-2,(X)  
0400 03 2,(X) 0400-03 0400-03-SO-2,(X)  
0410 01 2,(X) 0410-01 0410-01-SO-2,(X) DUP 
0410 02 2,(X) 0410-02 0410-02-SO-2,(X)  
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Table 2 (continued). 

Tank ID Grid Depth1 LocID_Short LocID_Long Quality Control2 
0410 03 2,(X) 0410-03 0410-03-SO-2,(X)  
0430 01 2,(X) 0430-01 0430-01-SO-2,(X) DUP 
0430 02 2,(X) 0430-02 0430-02-SO-2,(X) MS/MSD 
0430 03 2,(X) 0430-03 0430-03-SO-2,(X)  
0430 04 2,(X) 0430-04 0430-04-SO-2,(X)  
0430 05 2,(X) 0430-05 0430-05-SO-2,(X)  
0440 01 2,(X) 0440-01 0440-01-SO-2,(X) DUP 
0440 02 2,(X) 0440-02 0440-02-SO-2,(X)  
0440 03 2,(X) 0440-03 0440-03-SO-2,(X) MS/MSD 
0440 04 2,(X) 0440-04 0440-04-SO-2,(X)  
0440 05 2,(X) 0440-05 0440-05-SO-2,(X)  
0520 01 2,(X) 0520-01 0520-01-SO-2,(X) DUP  
0520 02 2,(X) 0520-02 0520-02-SO-2,(X)   
0520 03 2,(X) 0520-03 0520-03-SO-2,(X)  
0520 04 2,(X) 0520-04 0520-04-SO-2,(X)  
0520 05 2,(X) 0520-05 0520-05-SO-2,(X)   
0540 14 2,(X) 0540-14 0540-14-SO-2,(X)   
0540 15 2,(X) 0540-15 0540-15-SO-2,(X)   
0540 16 2,(X) 0540-16 0540-16-SO-2,(X) DUP 
0540 17 2,(X) 0540-17 0540-17-SO-2,(X) MS/MSD 

1Samples will be collected from 0-2 ft, and a depth to be determined in the field. 
2Quality Control samples will be collected from 1 depth at the noted location.  
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Table 3. Groundwater sample identification numbers and locations. 

Tank ID Grid LocID_Short LocID_Long Quality Control 
0040 06 0040-06 0040-06-GW DUP 
0040 07 0040-07 0040-07-GW 

 0050 06 0050-06 0050-06-GW 
 0050 07 0050-07 0050-07-GW 
 0130 06 0130-06 0130-06-GW 
 0130 07 0130-07 0130-07-GW 
 0250 06 0250-06 0250-06-GW 
 0250 07 0250-07 0250-07-GW 
 0270 06 0270-06 0270-06-GW  

0270 07 0270-07 0270-07-GW 
 0320 04 0320-04 0320-04-GW 
 0320 05 0320-05 0320-05-GW 
 0400 -- -- -- 
 0400 -- -- --  

0410 04 0410-04 0410-04-GW DUP 
0410 05 0410-05 0410-05-GW MS/MSD 
0410 06 0410-06 0410-06-GW  
0410 07 0410-07- 0410-07-GW  
0440 -- -- --  
0440 -- -- --  
0520 -- -- --  
0520 -- -- --  
0540 -- -- --  
0540 -- -- --  
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Table 4. Monitoring well and PRASA Pipeline sample identification numbers and locations. 
Location Depth1 LocID_Short LocID_Long2 Quality Control 

MW-167 2,(X) MW-167-01 MW-167-01-SO-2,(X)   

MW-167 -- MW-167-01 MW-167   

PRASA-01 X PRASA-01 PRASA-01-SO-(X) DUP 

PRASA-02 X PRASA-02 PRASA-02-SO-(X) MS/MSD 

PRASA-03 X PRASA-03 PRASA-03-SO-(X)   

PRASA-04 X PRASA-04 PRASA-04-SO-(X)   

PRASA-05 X PRASA-05 PRASA-05-SO-(X)   

PRASA-01 -- PRASA-01 PRASA-01-GW  

PRASA-02 -- PRASA-02 PRASA-02-GW  

PRASA-03 -- PRASA-03 PRASA-03-GW DUP 

PRASA-04 -- PRASA-04 PRASA-04-GW MS/MSD 

PRASA-05 -- PRASA-05 PRASA-05-GW 
 

1Samples will be collected from 0-2 ft, and a depth to be determined in the field. 
2Monitoring well MW-167 will use only the well ID for the groundwater sample.  
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Table 5. Sample containers, preservatives and holding times. 

Matrix 
Analytical 

Group 
Concentration 

Level 

Analytical and 
Preparation 
Method/SOP 

Reference  
Sample 
Volume 

Containers 
(number, size, 

and type) 

Preservation 
Requirements 

(chemical, 
temperature, 

light protected) 

Maximum 
Holding Time 
(preparation/ 

analysis) 

Soil 
SVOCs - 
Sulfolane Low SW846-3550B/8270C 4 oz 

1 - 4 oz 
amber glass cool to 4 º C 

7 days extraction, 
40 days analysis 

Groundwater 
SVOCs - 
Sulfolane Low SW846-3520C/8270C 1 L 

2 - 1L amber 
glass cool to 4 º C 

7 days extraction, 
40 days analysis 
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Table 6. Field quality control samples. 

Analysis Matrix QC Sample Type Frequency 

Sulfolane Soil Field Duplicate (FD) 1 per 10 samples 

Sulfolane Soil MS/MSD 1 per 20 samples 

Sulfolane Water Field Duplicate (FD) 1 per 10 samples 

Sulfolane Water MS/MSD 1 per 20 samples 

MS/MSD = Extra containers for matrix spike/matrix spike duplicates 
Trip blanks (solid and liquid) will be provided by the contracted laboratory.  
1. Aqueous Trip Blanks are only required when shipping water samples. 
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APPENDIX A 

Standard Operating Procedures 
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1. SOP 1: SAMPLE PRESERVATION AND HANDLING 

1.1 Documentation 

• Maintain all COC forms, records, labels, and documents neatly. 

• Use indelible ink to record all information. 

• Correct any errors by lining through the error with a single line, inserting the correct information and 
initial and date the correction. 

1.2 Sample Handling  

• Properly store labeled samples in the custody of the assigned field personnel at all times. 

• Refer to the health and safety plan for the proper personal protective equipment required for handling 
samples. 

• Inspect sample bottles and associated documentation to ensure the bottles meet the criteria for quality 
specified in the project documentation. 

• If samples are temperature sensitive, ensure storage of sample at appropriate temperature.  

• Arrange for shipping all samples as soon as required after collection to ensure all holding times are 
met. 

1.3 Sample Packaging 

1. Gather the following tools and equipment, which may include, but are not limited to, samples with 
appropriate labels, field logbook, sample packing and shipping materials that may include: 

• Hard, plastic-lined metal or plastic cooler or shipping container, 

• Sealable, plastic bags, 

• Tape, 

• Bubble wrap, 

• Foam vial holders, 

• Blue ice packs or double-bagged ice, 

• Indelible ink pen, 

• Trip blanks, 

• Department of Transportation (DOT) material hazard labels, 
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• Clear and regular plastic strapping tape, 

• Plastic garbage bags, 

• Address/return address labels, 

• “This side up” labels, 

• “Fragile” labels, and 

• Scissors or pocket knife. 

2. Remove any existing labels from the cooler or shipping container that are not applicable for the 
current shipment. 

3. Inspect sample bottles for cleanliness or damage. Samples can be packaged if the sample containers 
are clean, not cracked or broken, and the lids and seals are present and undamaged. Clear tape may be 
placed over the sample labels, if necessary, to prevent damage. If any problems are detected, notify 
the Field Team Leader (FTL), dispose of the sample material and container in an appropriate manner, 
and properly document the occurrence.  

4. Package samples into a cooler or shipping container. Ensure the samples do not leak, spill, or 
vaporize. The following steps provide a guideline of sample packing: 

• The laboratory will provide a hard, plastic-lined metal or plastic cooler. 

• Tape the inside and outside of the cooler drain with duct/strapping tape. 

• Line the cooler with a large plastic bag, or place individual samples in sealable, plastic bags. 

• Place a layer of absorbent cushioning material in the bottom of the liner bag, if applicable. 

• Place the sample container into a plastic sealable bag. The individual containers can be wrapped 
with bubble wrap or plastic bags for protection prior to placement in the cooler for shipment. 

• Squeeze as much air as possible from the bag before sealing. 

• Ensure the container is upright and surrounded with an absorbent cushioning material to prevent 
contact with other samples, tipping over, breaking, or spilling.  

• Fill in around the containers with additional absorbent cushioning material. 

• Ensure the cooler contains enough absorbent material to absorb all the sample material contained 
in the cooler in case of an accident. 

• Pull the ends of the liner bag together and twist. 

• Tape the top of the liner bag down. 

• If sample temperature must be maintained at 4 degrees Celsius (°C), place blue ice packs or 
double-bagged wet ice around the sides and top of the liner bag or inside the bag and in between 
samples. 
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5. Confirm that all information from the sample labels in the cooler matches the COC forms exactly. 
Ensure the following information accompanies the sample: 

• Collector's name, mailing address, and telephone number 

• Laboratory's name, mailing address, and telephone number 

• Quantity of sample 

• Date of shipment 

• Description of sample. 

6. Sign and record the current date and time on the completed corresponding COC form “relinquished 
by” block.  

7. Remove the back copy of the COC form or make a photocopy of the form for project files. 

8. Place the remaining forms in a large transparent sealable bag and place inside the cooler or shipping 
container. 

9. Close the lid and latch. 

10. Make a few wraps around the cooler using fiberglass or strapping tape to ensure the lid will remain 
closed. 

11. Place a complete address label on the lid of the cooler including the name, address, and phone number 
of the receiving laboratory and a laboratory contact. 

1.4 Sample Shipment 

1. Deliver non-hazardous coolers or shipping containers directly to the selected commercial air cargo 
transporter, rail, or truck for delivery to appropriate location.  

2. If shipping hazardous materials, follow appropriate DOT regulations. Make appropriate arrangements 
for shipment of hazardous materials.  

3. Notify the laboratory in advance that samples are being shipped to ensure a laboratory custodian will 
be available for receipt.  

1.5 Records 

The Project Manager shall maintain the following records: 

• Case-specific written procedures used during the shipment of dangerous goods as presented in a 
controlled document or project logbook; 

• COC form(s) for the shipped samples; and 

• Airbill or other package tracking information provided by the courier. 
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2. SOP 2: SOIL SAMPLING  

2.1 Preparation 

The following steps should be considered during preparation of soil sampling: 

1. Determine the extent of the sampling effort, the sampling methods to be employed, and the types and 
amounts of equipment and supplies required. 

2. Obtain necessary sampling and monitoring equipment. 

3. Decontaminate or pre-clean equipment, and ensure that it is in working order. 

4. Prepare schedules and coordinate with staff, client, and regulatory agencies, if appropriate. 

5. Perform a general site survey prior to site entry in accordance with the site specific Health and Safety 
Plan or Task Hazard Analysis. 

6. Use stakes, flagging, or other means to identify and mark all sampling locations.  

7. All subsurface sample locations should be utility-cleared by the property owner or the client prior to 
soil sampling; and utility clearance should always be confirmed before beginning work. 

2.2 Collection of VOC Samples 

No VOCs will be collected during the Supplemental RFI field event.  

2.3 Collection of SVOCs (sulfolane) 

Collection of sulfolane samples will be completed using the following general procedures.  

1. Using a clean spoon or trowel, obtain a representative volume of core, ensuring that there is sufficient 
volume to fill all required sample containers. 

2. Place the core in a mixing vessel, either a clean Ziploc bar or a clean mixing bowl.  

3. Thoroughly mix the sample material to create a homogeneous mixture. 

4. Using a clean spoon, fill each sample jar with the required volume of sample material.  

5. Decontaminate or dispose of the sampling equipment after each use.  

3. SOP 3: SOIL BORINGS AND SUBSURFACE SOIL SAMPLING 

Soil borings will be drilled using a direct push method (direct push technology, DPT) fitted with 
disposable PVC sample tubes. This technique provides for collection of undisturbed samples and does not 
generate soil cuttings. All drilling and programs must be planned to include the following: 

• Perform utilities check, note location of underground utilities and of overhead electrical wires; and 
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• Determination of the need for containing unused core and fluids and their method of disposal. 

3.1 Equipment and Material Needs 

The necessary waste containers and appropriate health and safety gear will be assembled. The drilling 
subcontractor should be equipped with a rig capable of pushing 40 ft and collecting soil and groundwater 
samples from any interval within that depth. Equipment should include at a minimum the following 
items:  

• Direct push drill rig; 

• Direct Push drill rod; 

• Dual tube soil sampling equipment that allows for lithologic characterization and retrieval of at least 
100 milliliter (mL) of sample volume; 

• Decontamination equipment; and 

• Health and safety equipment. 

3.2 Sampling at Depth with Direct Push 

Direct push drilling can be used to collect undisturbed soil cores from boreholes. A direct push rig 
equipped with a dual tube system will be used for the drilling. A series of consecutive cores may be 
extracted with dual tube system to give a complete soil column profile, or the borehole may be advanced 
to a specific depth for sampling.  

The following general procedures are used for collecting soil samples with direct push drilling: 

1. Attach appropriate cutting shoe to drive rod, ensuring that a shoe is tightened. 

2. Assemble the liner tube by attaching a retaining basket (if necessary) and liner retrieval head to the 
liner tube. 

3. Place the assembled sample tube into the drive rod.  

4. Attach the drive head to the drive rod. 

5. Place the drive rod in a perpendicular position on the sample material beneath the direct push drill rig 
hammer. 

6. Drive the tube to the desired depth, not exceeding the maximum allowable depth for the length of the 
liner tube. Do not drive past the bottom of the head piece or compression of the sample will result. 

7. Record in the site logbook or on field data sheets the length of the tube used to penetrate the material 
being sampled.  

8. Remove the drive head and withdraw the liner tube from the drive rod, leaving the drive rod in place. 
Open by removing the retaining basket (if present) and the liner retrieval head, the cut the disposable 
liner open with the appropriate tool. The amount of recovery and soil type should be recorded on the 
boring log.  
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9. Collect material for head space analysis with PID, if necessary. 

10. Using a soil boring log (example provided) describe the lithology of the encountered soil using the 
Unified Soil Classification System (USCS) along with adequate descriptive information to 
characterize the materials. A draft soil boring log may be created inside the field logbook and 
transferred to a digital format after drilling is completed. 

11. Collect samples as directed by SOP 2. 

12. Continue drilling by inserting a new, assembled liner tube into the drive rod and attaching an 
additional drive rod and an extension rod. Attach the drive head and resume drilling, repeating the 
above steps until the desired depth is reached. 

13. Upon completion of drilling, decontaminate the drilling equipment used at that location prior to 
beginning drilling at the next location. 

4. SOP 4: INSTALLATION AND DEVELOPMENT OF GROUNDWATER 
MONITORING WELLS 

One well will be installed during the completion of the Supplemental RFI. Drilling of the well will be 
completed using either direct push drilling methods or a hollow stem auger. Prior to drilling the following 
will be completed: 

• Perform utilities check, note location of underground utilities and of overhead electrical wires; and 

• Determination of the need for containing unused core, decontamination and development water and 
their method of disposal. 

4.1 Equipment and Material Needs 

The Contractor will need a copy of the subcontractor Work Plan, waste containers, and appropriate health 
and safety gear. All additional equipment and materials will be provided by the drilling subcontractor. 
The drilling subcontractor should be equipped with a rig capable of drilling 30 ft using direct push drilling 
or hollow stem augers. Equipment should include at a minimum the following items:  

• Direct push drill rig or a drill rig capable of drilling with hollow stem augers; 

• Direct push drill rod or hollow stem augers; 

• Well completion materials  

• Decontamination equipment; and 

• Health and safety equipment. 

4.2 Drilling 

A boring will be advanced at the selected location from ground surface to the total depth using either 
direct push drilling or hollow stem augers. Direct push drilling will be completed using a continuous 
coring device or a macro-core system. Hollow stem augers will be advance with inner rods and bits or a 
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center plug. The geologist will log the core or cuttings to ensure proper placement of the screen and 
determine the total depth of the boring. The geologist will document the subsurface conditions on a 
lithologic log similar to Figure 1. Core or cutting generated during drilling will be containerized for 
proper disposal.  
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Figure 1. Example lithologic log and well completion diagram.  
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4.3 Installation 

Installation of the monitoring well will be performed upon completion of drilling. The depth of the well 
and construction details will be determined by the onsite geologist based upon the subsurface conditions. 
The method for installing the well will vary depending upon the drilling method used to advance the 
boring. Well installation will be completed using 2-in. diameter Schedule 40 PVC. All casing and screen 
will be flush threaded; no glue or solvent will be used. A protective surface casing, concrete pad, and 
protect will be installed at each permanent well. The geologist will record the well installation details on a 
well completion form or diagram similar to shown in Figure 1. 
 
4.3.1 Direct Push Drilling Well Installation (Pre-Packed Well) 

Pre-packed screens are equipped a well screen section wrapped with filter pack, an expanding foam 
bridge above the screen and filter pack, and well casing. The pre-packed wells may include a bentonite 
sleeve up to 2.5 ft in length that may be used rather than installing bentonite chips or pellets. Once the 
total depth of the boring has been reached the driller will begin the installation of the pre-packed well. 
The pre-packed well will then be placed through the direct push drill rods to the correct depth. The well 
screen, foam bridge and bentonite sleeve (optional) will then be exposed by removing the direct push drill 
rod to a depth just above the top of the bentonite sleeve or foam bridge. If a bentonite sleeve is not used a 
bentonite seal comprised of bentonite chips or pellets will be installed above the foam bridge. The 
bentonite sleeve or seal will then be hydrated for a minimum of two hours, or as directed by the 
manufacturer. A cement or bentonite grout will be installed above the bentonite seal. The installation will 
be completed as the remaining direct push drill rods are removed from the boring.   
 
4.3.2 Hollow Stem Auger Drilling Well Installation  

Once the total depth of the boring has been reached the driller will begin the well installation by removing 
the inner rods or center plug from the hollow stem augers. The well screen and casing will then be placed 
to the correct depth, inside the hollow stem augers. A filter pack of silica sand will then be installed from 
the bottom of the boring to a minimum of one foot above the top of the screen. During the installation of 
the filter pack, the hollow stem augers will be slowly removed to ensure that the filter pack completely 
fills the annular space. A bentonite seal will be installed above the filter pack. The bentonite seal will be a 
minimum of 2 ft thick. During the installation of the bentonite seal, the hollow stem augers will be slowly 
removed to ensure that the bentonite seal completely fills the annular space. The bentonite seal will then 
be hydrated for a minimum of two hours, or as directed by the manufacturer. A cement or bentonite grout 
will be installed above the bentonite seal after the bentonite seal has hydrated. The installation will be 
completed as the remaining hollow stem augers are removed from the boring.   
 
4.4 Development 

Well development will be conducted to restore the near well permeability and stability that may have 
been affected by the drilling. Development also increases the hydraulic conductivity to the aquifer 
adjacent to the well and therefore ensures that the water sampled from the well is representative of the 
formation water. The development will be accomplished utilizing a combination of surging and pumping. 
The wells will be surged utilizing a surge block followed by pumping with a submersible pump. 
Development will continue until the water is relatively clear and free of fine grained sediment. 
Development and decontamination water generated during the development of the monitoring well will 
be containerized for proper disposal. 
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5. SOP 5: GROUNDWATER SAMPLING 

5.1 Sample Collection with a Bailer 

Grab samples of groundwater from the upper alluvial aquifer will be collected at specified locations. The 
samples will be collected using either a bailer or a peristaltic pump. The following general procedure will 
be used for sample collection using a bailer. Grab sample will be collected from the upgradient and 
downgradient borings.  

• Don personal protective equipment per requirements of the health and safety plan. 

• Wear clean, waterproof gloves to prevent skin oils, dust particles, or other contaminants from 
contaminating the sample and to protect personnel. Change gloves between wells or discrete sampling 
zones. 

• Record the following information both on the sample labels and in the field logbook: date and time of 
sample collection, sample number, sampler’s initials. In the logbook, also record the location from 
which each sample was collected. 

• Prepare the bailer for sample collection by installing a sample bottle (if required), positioning valves 
or other mechanisms, as appropriate for the device being used. 

• Attach the bailer to a cord, rope, or cable. Secure the other end to a fixed point so that the equipment 
cannot be lost in the well. 

• Lower the bailer to the desired sampling depth. Take care to minimize contact of the bailer/sampler 
with the casing, to the extent possible, and lower it gently into the water without splashing. Lower the 
bailer so that the point where water enters the bailer is located at the desired sampling depth. Record 
the sampling depth in the field logbook. 

• If required by the bailer being used, perform any operations necessary to initiate sample collection 
(per manufacturer’s directions). Note that many bailer designs fill automatically without a separate 
operation being performed. Allow sufficient time for the bailer/sampler to fill. 

• Retrieve the bailer from the boring. To the extent practical, avoid contact with the casing in order to 
minimize dislodging rust or foreign objects that could contaminate the sample. 

• After the bailer has been retrieved from the well, transfer water from it into sample containers. The 
method for accomplishing this is specific to the type of bailer required.  

• Repeat the process of collecting water samples from the boring and transferring it into sample 
containers until all required sample containers have been filled. 

• Prepare field blanks, equipment blanks, trip blanks, duplicates, and other quality assurance samples, if 
necessary. 

• Record sample information in the field logbook and COC documents. 

• Decontaminate equipment. 
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• Manage solid and liquid decontamination wastes in accordance with the facility waste management 
plan and SOP 7. 

• Prepare samples for shipment to analytical laboratory. 

5.2 Low Flow Sampling 

Existing monitoring wells will be sampled using the low flow sampling methods and procedures 
described in CPCPRC’s existing Operations and Maintenance Plan (CPCPRC March 2011 revised).  

6. SOP 6: DECONTAMINATION 

Any Direct Push tooling (drill rods, bits, caps) that contacts contaminated soil will be decontaminated 
between each use. Sampling equipment such as spoons or mixing trays, if used, will be decontaminated 
between each use. Direct Push tooling and drill rods may be decontaminated with a steam 
cleaner/pressure washer or a non-phosphate soap wash and a deionized/distilled water rinse. The drilling 
subcontractor will be responsible for decontaminating the drilling equipment. Sampling equipment will be 
decontaminated by the Contractor. 

6.1 Equipment and Materials 

Decontamination equipment should include at a minimum the following items:  

• Steam cleaner/pressure washer; 

• Decontamination pad; 

• Potable water; 

• Containment for decontamination water; 

• Nylon brushes; 

• Non-phosphate soap; 

• Deionized or distilled water; 

• Spray bottles; and 

• Health and safety equipment, as outlined in the subcontractor’s Health and Safety Plan. 

6.2 Decontaminating Direct Push Tooling 

The Contractor will need a copy of the subcontractor Work Plan, waste containers, and appropriate health 
and safety gear. All equipment and materials for decontaminating the direct push tooling will be provided 
by the drilling subcontractor. The following general procedures will be followed. 

1. Set-up decontamination pad, ensuring that all decontamination water will be contained and that the 
pad will not be punctured by drill tooling during decontamination. 
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2. Place drill tooling on the decontamination pad. 

3. Using a steam cleaner/pressure washer, thoroughly wash all drill rods, bits, caps, etc., used during the 
drilling. Drilling equipment may also be decontaminated by washing with water and a non-phosphate 
detergent followed by a potable water rinse. 

4. Remove the tooling from the decontamination pad and place on a clean surface or into tooling rack. 

5. Dispose of the decontamination water in accordance with the facility waste management plan and 
SOP 8. 

6.3 Decontaminating Sampling Equipment 

The Contractor will be responsible for decontaminating all sampling equipment. The following general 
procedures will be followed. 

1. Set-up decontamination pad, ensuring that all decontamination water will be contained. 

2. Using nylon brushes and spray bottles, thoroughly clean any contaminated sampling equipment with 
a mixture of potable water and non-phosphate soap.  

3. Using a spray bottle, rinse the sampling equipment with deionized or distilled water. 

4. Place the sampling equipment on a clean surface to dry. 

5. If the equipment is not going to be reused immediately, store the equipment in a clean area, spoons 
and similar hand tools may be placed in a clean Ziploc bag for storage. Larger equipment, such as 
water level meters should be stored in their cases.  

6. Dispose of decontamination water in accordance with the facility waste management plan and SOP 8. 

7. SOP 7: FIELD DOCUMENTATION 

Field activities will be documented in the field logbook. The field team leader will maintain a logbook 
and field forms to documenting the field activities. Documentation should include, but is not limited to, 
the following: 

1. Date, time, location, and weather at the commencement of the day’s activities; 

2. Daily safety briefing and planned activities; 

3. Calibration of field equipment; 

4. Lithologic logs of the boring; 

5. Sample depths and sample numbers for each boring; 

6. Visitors or site inspections; 

7. Record of field activities completed or in progress; 
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8. Work direction or instruction form the project manager or client; and 

9. Health and safety or quality issues. 

8. SOP 8: INVESTIGATION DERIVED WASTE 

Field activities will include the generation of investigation derived waste (IDW), including 
decontamination water, unused core, personal protective equipment (PPE) and disposable sampling 
equipment. All IDW will be disposed of in accordance with the facility waste management plan. Unused 
core will be used to back fill the boring from which it was derived. Decontamination water will be 
disposed of at the Waste Water Treatment Plant. Disposable sampling equipment and PPE will receive a 
gross decontamination, if necessary and be disposed of with the facility waste.  
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APPENDIX B 

Field Sampling and Activity Form 
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Chevron Phillips Puerto Rico Core LLC  

AOC Characterization Sampling 

Report Number  Date  Work Location 
1  04/30/2013  Tank 40 

I. Weather Conditions: 
Temp Low 75 Temp High 85  Cloudy         Partly Cloudy        Clear   
Wind Speed 20-30 Precipitation    No      Yes         
   
II. Site Meetings This Date (Include brief description, results, actions) 
Tail Gate Safety  Met with CPCPRC to discuss the day’s work at Tank 40. 
Other   
III. Was Field Inspection Performed This Date? Yes  No  
If yes, then complete the following: 

 Location Results 
1. AOC 1 Performed Supplemental RFI sampling. 
2.        
3.        
IV. Were Samples Collected for Laboratory Analysis? Yes  No  
If yes, then complete the following: 

 Type of Test EPA Test Method/Matrix Quantity of Samples 
1. Lab Analyses Sulfolane/Surface soil 5 plus one field duplicate and extra volume for MS/MSD 
2. Lab Analyses Sulfolane /Subsurface soil 5 (see Chain of Custody for sample intervals) 
3. Lab Analyses Sulfolane /Groundwater 2 
Have appropriate Chain of Custody procedures been performed?  Yes  No  
Have samples been properly labeled and packaged? Yes  No  

V. Health and Safety. 
Worker protection levels this date: Level A  Level B  Level C   Level D  
Was any work activity conducted within an area determined to be immediately dangerous to life and 
health? 

Yes  No  

Were approved decontamination procedures used on workers and equipments as required? Yes  No  
Were there any lost time accidents this date? (If YES, attach copy of completed accident report) Yes  No  
Safety comments: Went over equipment hazards, slips, trips, and falls. 

VI. Labor & Manpower. 
 Classification Number Employer Hours 

1. Field Team Lead 1 NWS  10 
2. Samplers 2 CPCPRC  10 
3.     
4.     
5.     

Total Hours 20 

VII. Equipment. 

 No. of 
Units 

Plant/Equipment Hours 
Used 

Hours Idle Hours Repair 

1. 1 Ford F150 10 0  
2. 1 Direct Push Rig 10 2  
3.      
4.      
5.      
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Chevron Phillips Puerto Rico Core LLC  

AOC Characterization Sampling 
VIII. Material Received to be Incorporated into Job. None  

 Acceptability Stored Where? Reference Plans 
1. Coolers and sample containers with 

preservatives 
Onsite storage area NA 

2.    

IX. Remarks. (Include any visitors to project and miscellaneous remarks pertinent to work.) 
 Held tail-gate meeting (NWS and CPCPRC), discussed the safety procedures and the workload. 
 Staked sampling locations per sample grid (Figure xxx) 
 Mobilized the Direct Push rig. 
 Collected five surface soil samples, five subsurface soil samples and two groundwater samples. 
 Shipped samples to Laboratory under Chain-of-Custody Nos. 12345 and 678910. 
  
  
  

Field Team Leader  Date  
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