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A T T A C H M E N T   D.2 
 DRILLING AND BACKFILLING OF SOIL BORINGS PROTOCOL 
 
 
 1.0   INTRODUCTION 
 
This protocol describes the procedures to be followed during drilling and backfilling of SVE 
wells and permanent soil vapor probes.  SVE wells and permanent soil vapor probes will be 
installed in accordance with the protocols described in INSTALLATION OF SVE WELLS 
(Attachment D.3) and INSTALLATION OF PERMANENT SOIL VAPOR PROBES 
(Attachment D.4) 
 
The procedures presented herein are intended to be of general use and may be supplemented by a 
work plan and/or health and safety plan.  As the work progresses and if warranted, appropriate 
revisions may be made by the project manager.  Detailed procedures in this protocol may be 
superseded by applicable regulatory requirements. 
 
A DAILY FIELD RECORD will be completed for each day of fieldwork, and the original will 
be kept in the project files.  Where required, soil boring permits will be acquired from the 
appropriate agency or agencies before drilling is initiated.  At each boring location an 
underground utility check will be conducted before drilling begins.  Underground utility checks 
will, at a minimum, consist of contacting Underground Service Alert.  
 
 

2.0   DRILLING 
 

Soil borings will be drilled using hollow stem augers technique.  Hollow stem auger drilling 
technology generally does not require the use of drilling fluid. It employs flighted tubing and 
rotation to advance through the formation and remove drill cuttings. The hollow tubing 
maintains the integrity of the bore hole and facilitates soil sampling and well installation.  In 
general, a helical or spiral tool form is used to move material from the subsurface to the surface, 
a bit at the bottom cuts into the subsurface material and spiral augers on outside convey the 
material to the surface while spinning.  The center of auger is hollow like a straw when the inner 
drive rods and plug are removed.  The hollow augers hold the borehole open for ground water 
sampling  and well installation.   During drilling with the hollow stem auger, the drill cuttings 
will be discharged through the open hole; the sediment will be shoveled and transferred into 
appropriate soil waste bins for transport and disposal.   
 
The planned depth of each soil boring will be determined by the project manager before drilling. 
The field geologist/engineer will specify to the drill rig operator the desired total depth of the 
boring, the depth of soil sample collection, method of sample retrieval, and other matters 
pertaining to the satisfactory completion of the borings.  Drill cuttings and drilling fluids 
generated during drilling of soil borings will be stored properly for future disposal by the client, 
unless other arrangements have been made. 
 
The drill rods, drill pipe, hoses, bits, and other components that fluids and cuttings contact will 
be steam-cleaned before drilling at each boring location.  Only potable water from a municipal 
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supply will be used for decontamination of drilling equipment.  Decontamination rinseate will be 
collected and stored properly for future disposal by the client, unless other arrangements have 
been made. 
 

3.0   BACKFILLING OF SOIL BORINGS 
 
Soil borings that are not completed as SVE wells or vapor probes will be backfilled by grouting 
the borings with a neat cement grout, cement/sand grout, or cement/bentonite grout, or bentonite 
grout.  ENVIRON field staff will calculate the borehole volume and compare it to the volume of 
grout used to evaluate whether bridging has occurred.  These calculations and the actual volume 
emplaced will be noted on the BORING LOG.  The grout will be placed in continuous lifts from 
the bottom of the boring to the ground surface.  Additional grout will be added to the soil boring 
if significant settlement has occurred after the grout has set. 
 
 
Forms Used: Field Investigation Daily Field Log 
  Field Soil Boring Log 
 
P:\W\Wyle Labs\Norco\Presumptive RAW\Appendices\Appendix D\Attachments\Attachment D.2 Drilling and backfill\Drilling and Backfilling of Soil Borings 
Protocol.doc  
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A T T A C M E N T   D.3 
SOIL VAPOR EXTRACTION WELL INSTALLATION PROTOCOL 

 
 
 1.0  INTRODUCTION 
 
This protocol describes the procedures to be followed during installation of the soil vapor 
extraction (SVE) wells that are proposed to be installed at the Site.  Drilling of the soil borings 
for the well installations will be performed in accordance with the protocol described in the 
DRILLING AND BACKFILLING OF SOIL BORINGS (Attachment D.2) attachment to this 
document.  The procedures presented herein are intended to be of general use and may be 
supplemented by a work plan and/or health and safety plan.  As the work progresses and if 
warranted, appropriate revisions may be made by the project manager.  Detailed procedures in 
this protocol may be superseded by applicable regulatory requirements. 
 
 
 2.0  SVE WELL INSTALLATION 
 
A DAILY FIELD RECORD will be completed for each day of fieldwork, and the original will 
be kept in the project files.  At each intended well location an underground utility check will be 
conducted before drilling begins.  Underground utility checks will, at a minimum, consist of 
contacting Underground Service Alert.  
 
SVE wells will be installed to 10 feet below ground surface (bgs) at the Site.  Screen intervals 
for each well will be from 5 to 10 feet bgs, and may be slightly modified based on field 
conditions by the field geologist/engineer after consultation with an ENVIRON California 
Registered Geologist (RG) or State-licensed professional engineer (PE).  Construction of all 
monitoring wells will be in conformance with the following provisions.  A TYPICAL SVE 
WELL CONSTRUCTION DIAGRAM is attached (Figure D.4). 
 
2.1 Well Screen And Casing 
 
Well casings will consist of clean, factory new, 2-inch diameter, flush-threaded schedule 40 
polyvinyl chloride (PVC) casing.  Well screens will consist of 2-inch diameter, flush-threaded 
schedule 40 PVC casing with factory-milled 0.020-inch slots, and will provide flow between the 
formation target zone and the well.  The screened interval of each well will not exceed 5 feet 
(See Figure D.4).  The base of each well screen will be plugged with a flush-threaded bottom 
cap.  Blank PVC casing will be installed from ground surface to the top of the screen interval in 
each well.  
 
2.2 Filter Material 
 
Filter material will be well-graded, clean sand (generally less than 2 percent by weight passing a 
No. 200 sieve and less than 5 percent by weight of calcareous material).  In this remedial action, 
clean No. 3 or No. 2/12 Monterey sand will be used for the filter pack. 
 
2.3 Setting Screens and Riser Casing 
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Well casing materials will be measured to the nearest 0.1 foot and steam-cleaned before being 
lowered into the borehole.  The well assembly will be designed so that the well screen is placed 
opposite the formation target zone.  No PVC cement or other solvents will be used to fasten the 
well casing joints, well screen joints, or end caps.   
 
The well casing will be placed in the center of the borehole and filter sand will be emplaced in a 
calculated quantity sufficient to fill the annular space from the bottom of the boring to a level of 
approximately 2 feet above the top of the well screen.  The depth to the top of the filter pack will 
be verified by measuring, using a tremie pipe or a weighted tape.  Sand will be added as required 
to bring the top of the sand surface to approximately 2 feet above the top of the well screen.   
 
Once the depth to the top of the filter material has been verified, bentonite chips will be placed in 
the annular space above the sand filter pack as a transition seal between the filter material and 
the grout.  A sufficient quantity of bentonite chips will be placed to fill the annular space to a 
level of about 2 feet above the top of the filter pack.  Bentonite chips will be placed in 
approximately 6-inch lifts.  Unless prohibited by well conditions, each lift should be hydrated 
using approximately 1 gallon of potable water per lift.  The completed bentonite transition seal 
will be allowed to hydrate for at least 30 minutes prior to placing the grout.  The depth to the top 
of the transition seal will be verified by measuring, using the tremie pipe or a weighted tape. 
 
A neat cement/bentonite grout or bentonite grout will be installed from the top of the transition 
seal to the ground surface.  Grout/additive/water mixtures will be determined on a site-specific 
basis.  The typical neat cement/grout mixture consists of a mixture of one sack (94 pounds) of 
Portland Type I/II cement, approximately 2 to 5 percent by weight (of cement) powdered 
bentonite, and approximately 6 to 8 gallons of water.  Only potable water will be used to prepare 
the grout.  No work will be done on the monitoring well until after the grout has set at least 48 
hours. 
 
2.4 Surface Completion 
 
Wells will be completed below grade and enclosed in a steel protective well cover (e.g., 
stovepipe) or a vault with a traffic-rated cover (if wells are on asphalt).  All wells will be locked 
for security and will be designed to limit surface water infiltration. 
 
2.5 Documentation 
 
A well construction diagram for each well will be completed in the field on the WELL LOG by 
the field geologist/engineer and submitted to the reviewing geologist or engineer upon 
completion of each well.  Well installation and construction data will be summarized on the 
DAILY FIELD RECORD or on a specialized form produced for this purpose.  Following review 
by the project manager, the original records will be kept in the project file. 
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3.0   CLEANING OF DRILLING EQUIPMENT 
 
Cleaning of the drill rig and associated drilling equipment will follow the procedures discussed 
in Section 2.0 of the protocol DRILLING AND BACKFILLING OF SOIL BORINGS 
(Attachment D.2). 
 
All well casing materials will be cleaned before they are installed.  Well development equipment 
will be cleaned before use.  The following cleaning procedure has been found to be effective and 
will be used or adapted as appropriate for general conditions of materials or equipment to be 
cleaned.  
 

1. Steam-rinse with potable water or rinse in deionized or organic-free water. 
 
2. Cover with clean plastic to protect materials and equipment from contact with chemical 

products, dust, or other contaminants. 
 
Alternatively, well casing materials that have been steam-cleaned and sealed in individual 
airtight plastic bags by the factory can be used. 
 
Decontamination rinsate will be collected and stored properly for future disposal by the client, 
unless other arrangements have been made. 
 
P:\W\Wyle Labs\Norco\Presumptive RAW\Appendices\Appendix D\Attachments\Attachment D.4 MW Install\SVE Well Installation 
Protocol.doc 
 

Attachments: Daily Field Record 
  Well Completion Form 

Typical SVE Well Construction Diagram 
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A T T A C H M E N T   D.4 
PERMANENT VAPOR PROBE INSTALLATION PROTOCOL 

 
 
 1.0  INTRODUCTION 
 
This protocol describes the procedures to be followed during the installation of permanent vapor 
probes that will be installed as part of the Presumptive RAW at the Northwest Area.  Drilling of the 
soil borings for the vapor probe installation will be performed in accordance with the protocol 
described in the DRILLING AND DESTRUCTION OF SOIL BORINGS, Attachment D.2.   
 
The procedures presented herein are intended to be of general use and may be supplemented by a 
work plan and/or health and safety plan.  As the work progresses and if warranted, appropriate 
revisions may be made by the project manager.  Detailed procedures in this protocol may be 
superseded by applicable regulatory requirements.  
 
 2.0  VAPOR PROBE INSTALLATION 
 
A DAILY FIELD RECORD will be completed for each day of fieldwork, and the original will be 
kept in the project files.  At each boring location an underground utility check will be conducted 
before drilling begins.  Underground utility checks will, at a minimum, consist of contacting 
Underground Service Alert.  
 

Vapor Probe: The shallower probe tips will be installed at 5 feet and the deeper probe tip will be 
installed 3 feet above the depth at which ground water is encountered (provided ground water is 
encountered at 13 or more feet below ground surface).  If the depth to ground water exceeds 18 feet, 
probes will be installed at 5 and 15 feet bgs.  Each tip will be attached to an 1/8-inch Nylaflo tubing. 
 The deeper probe will be packed with approximately one foot of number 2/16 Lapis Lustre sand 
within the probe depth, and approximately one foot of hydrated granular bentonite will be placed 
above the sand pack.  The soil boring will be backfilled with medium hydrated bentonite chips to 
approximately 6 1/2 feet bgs and overlain by one foot of hydrated granular bentonite.  Sand pack, 
number 2/16 Lapis Lustre, will be placed up to 5 feet bgs where the tip of the shallower probe 
connected to an 1/8 inch Nylaflo tubing will be positioned.  After placing the tip of the probe, the 
boring will be filled with additional sand pack up to 4 feet bgs where an additional foot of hydrated 
granular bentonite will be added from 4 to 3 feet bgs.  The remainder of the boring will be filled with 
hydrated bentonite chips.  The vapor probes will be completed below grade in water tight, traffic 
rated boxes.  A TYPICAL DUAL-NESTED VAPOR PROBE CONSTRUCTION DIAGRAM is 
attached. 
 
2.1 Surface Completion 
 
Vapor probes will be completed either below or above grade depending on whether the vapor probe 
is located in asphalt or in the open field.  The vapor probes will be enclosed in a steel protective well 
cover (e.g., stovepipe) or a vault with a traffic-rated cover (if vapor probes are on asphalt).  All 
vapor probes will be locked for security and will be designed to limit surface water infiltration. 
 



2 

2.2 Documentation 
 
Vapor probe installation will be summarized on the DAILY FIELD RECORD or on a specialized 
form produced for this purpose.  Following review by the project manager, the original records will 
be kept in the project file. 
 

3.0 CLEANING OF DRILLING EQUIPMENT 
 
Cleaning of the drill rig and associated drilling equipment will follow the procedures discussed in 
Section 2.0 of the protocol DRILLING AND DESTRUCTION OF SOIL BORINGS. 
 
Forms Used: Daily Field Record 
  Typical Nested Vapor Probe Diagram  
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A T T A C H M E N T D.5 
 SOIL VAPOR SAMPLING PROTOCOL 
 
 
 1.0   INTRODUCTION 
 
This protocol describes the procedures to be followed during sampling of soil vapor for laboratory 
chemical analysis.  The laboratory must be California State-Certified by the appropriate regulating 
agency for the analyses to be performed.   
 
The procedures presented herein are intended to be of general use and may be supplemented by a 
work plan and/or health and safety plan.  As the work progresses, and if warranted, appropriate 
revisions may be made by the Project Manager or Project Engineer.  Detailed procedures in this 
protocol may be superseded by applicable regulatory requirements. 
 
 2.0   ACTIVE SOIL VAPOR SAMPLING 
 
2.1 Sample Collection 

 
Purging Monitoring Well/Probe 

 
The well or probe to be sampled will be purged before sampling in order to remove stagnant or 
ambient air, and therefore to obtain vapor that is representative of general subsurface conditions.  
The well or probe should be purged and sampled as follows: 
 

• Connect the well or probe to be sampled to the extraction device and purge the tube.  A site-
specific purge volume versus contaminant concentration test will be conducted as the first 
soil gas sampling activity.  This test will be performed at the test point where the 
contaminant concentrations are suspected to be the highest.  The purge volume will be 
estimated based on summation of the volume of the sample container, internal volume of 
tubing used, and annular space around the probe tip.  The step purge test of one, three, and 
seven purge volumes will be conducted as a means to determine the purge volume to be used 
at all sampling points.  If no contaminants are detected during the step purge test, three purge 
volumes will be extracted prior to sampling at each location. 

 
Leak Test 

 
• A leak test will be conducted at every soil gas probe in order to prevent sample dilution with 

ambient air.  A leak check compound will be placed where ambient air could enter the 
sampling system (sample system connection, surface bentonite seal, top of the temporary soil 
gas probe).   
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Purge/Sample Flow Rate 
 

• Sampling and purging flow rate will be selected not to enhance compound partitioning 
during soil gas sampling.  A vacuum device (gas tight syringe) will be used between the soil 
gas sample tubing and the soil gas extraction device (vacuum pump, Summa™ canister) to 
qualitatively determine if a high vacuum (no-flow or low-flow) soil condition is present.   

 
• Purging/sampling will be conducted at low flow rates between 100 to 200 milliliters per 

minute (ml/min).  The purge/sample rate may be modified based on conditions encountered 
in individual soil gas probes.   

 
2.2 Sample Containers 

 
• Soil gas samples will be collected in gas-tight, opaque/dark containers (e.g., syringes, glass 

bulbs wrapped in aluminum foil, Summa™ canisters).  Tedlar™ bags will not be used to 
collect volatile organic compound (VOC) samples. 

 
• If a syringe is used, it will be leak-checked before each use by closing the exit valve and 

attempting to force ambient air through the needle.  If syringe samples are analyzed within 
five minutes of collection, aluminum foil wrapping will not be applied. 

 
• If Summa™ canister is used, a flow regulator will be placed between the probe and the 

canister to ensure that the canister is filled at the low flow rate as specified above. 
 
2.3 Sample Container Cleanliness and Decontamination 
 
Prior to its use at a site, each sample container will be assured clean by the analytical laboratory as 
follows: 

 
• New containers will be determined to be free of contaminants by the supplier and 
 
• Reused/recycled containers:  method blank(s), as specified below, should be used to verify 

sample container cleanliness. 
 

After each use, reusable sample containers will be properly decontaminated, as follows: 
 

• Glass syringes or bulbs will be disassembled and baked at 240o C for a minimum of 15 
minutes. 

 
• Summa™ canisters will be properly decontaminated as specified by appropriate EPA 

analytical method. 
 
• Plastic syringes should be used only once. 
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A SOIL GAS SAMPLING LOG will be used to record the following information: 
 

· Sample I.D.  
· Duplicate I.D., if applicable 
· Date and time sampled 
· Name of sample collector 
· Probe number 
· Depth at which soil gas sample is collected 
· Purge volume and purge rate 
· Extraordinary circumstances (if any) 
· Number and type of sample container(s) 

 
3.0  SAMPLE LABELING 

 
Sample containers will be labeled before or immediately after sampling with self-adhesive tags with 
the information written in waterproof ink: 
 

· Company name 
· Project name 
· Project number 
· Sample I.D. number 
· Date and time sample was collected 
· Initials of sample collector 

 
4.0  FIELD QUALITY CONTROL SAMPLES 

 
In order to evaluate the precision and accuracy of analytical data, quality control samples will be 
prepared as described below.  These samples will be collected, or prepared and analyzed by the 
laboratory, as specified below. 

 
A. Trip Blanks for Off-Site Shipments 

 If VOC samples are shipped offsite for analysis, a minimum of one trip blank per day will be 
collected and analyzed for the target compound.  Trip blanks, consisting of laboratory grade 
ultra pure air, will be prepared to evaluate sample cross-contamination during shipment. 

 
B. Duplicates  

 At least one duplicate sample per laboratory per day will be collected from areas of concern. 
  
C. Method Blank 

 During sampling activities using reused/recycled sampling containers (e.g., glass syringes), 
at a minimum one decontaminated sample container per 20 samples or per every 12 hours, 
whichever is more often, should be used as a method blank to verify and evaluate the 
effectiveness of decontamination procedures and to detect any possible interference from 
ambient air. 
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5.0  HANDLING, STORAGE, AND TRANSPORTATION 
 
Exposure to light, changes in temperature and pressure will accelerate sample degradation.  To 
protect sample integrity the following steps will be undertaken: 
 

• Soil gas samples will not be chilled; 
• If condensation is observed in the sample container, the sample will be discarded and a new 

sample will be collected 
• Soil gas samples will be analyzed within 30 minutes by an on-site mobile laboratory 
• Soil gas samples collected in Summa™ canisters will be analyzed within 72 hours after 

collection 
 

6.0  DOCUMENTATION 
 
6.1 Field Data Sheets 
 
A FIELD INVESTIGATION DAILY LOG will be completed for each day of fieldwork. 
Information recorded on the FIELD INVESTIGATION DAILY LOG will include a description of 
any deviations from the SAP that were necessitated by field conditions, such as equipment failure, 
wells that could not be sampled, etc.  Sample numbers may also be recorded on the FIELD 
INVESTIGATION DAILY LOG as a means of identifying and tracking the samples. Following 
review by the project manager, the original records will be kept in the project file. Photographs may 
also be included in the project file, as appropriate.  
 
6.2 Chain-of-Custody Procedures 
 
After samples have been collected and labeled they will be maintained under chain-of-custody 
procedures.  These procedures document the transfer of custody of samples from the field to the 
laboratory.  Each sample sent to the laboratory for analysis will be recorded on a CHAIN-OF-
CUSTODY, which will include instructions to the laboratory for analytical services and special 
turnaround times. 
 
Information contained on the triplicate CHAIN-OF-CUSTODY RECORD will include:  
 

· Project name 
· Project number 
· Signature of sampler(s) 
· Date and time sampled 
· Sample I.D.  
· Number of sample containers 
· Sample matrix (water) 
· Analyses required 
· Remarks, including preservatives, special conditions, or specific quality control measures  
· Turnaround time and person to receive laboratory report 
· Release signature of sampler(s), and signatures of all people assuming custody 
· Condition of samples, including temperature, when received by laboratory 

 



 5 E N V I R O N 
  

Blank spaces on the CHAIN-OF-CUSTODY will be crossed out and initialed by the sampler 
between the last sample listed and the signatures at the bottom of the sheet. 
 
The field sampler will sign the CHAIN-OF-CUSTODY and will record the time and date at the time 
of transfer to the laboratory or to an intermediate person.  A set of signatures is required for each 
relinquished/reserved transfer, including internal transfer.  The original imprint of the chain-of-
custody record will accompany the sample containers.  A duplicate copy will be placed in the project 
file. 
 
If the samples are to be shipped to the laboratory, the original CHAIN-OF-CUSTODY will be sealed 
inside a plastic bag within the ice chest, and the chest will be sealed with custody tape that has been 
signed and dated by the last person listed on the chain-of-custody.  U.S. Department of 
Transportation shipping requirements will be followed and the sample shipping receipt will be 
retained in the project files as part of the permanent chain-of-custody document.  The shipping 
company (e.g., Federal Express, UPS) will not sign the chain-of-custody forms as a receiver; instead 
the laboratory will sign as a receiver when the samples are received. 
 
P:\W\Wyle Labs\Norco\Presumptive RAW\Appendices\Appendix D\Attachments\Attachment D.6 Vapor Probe Sampling\Soil Vapor Sampling 
Protocol.doc 

 
 Forms Used: Field Investigation Daily Log 
    Chain-of-Custody 
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ATTACHMENT  D.6 
Data Quality Objective Planning Process 

 
 
The data quality objective (DQO) process is a systematic planning process used to plan data 
collection activities to support decision-making.  Through the DQO process, acceptance or 
performance criteria for the collection, evaluation, and use of environmental data are established.  
The DQOs for this project were developed according to USEPA’s Guidance for the Data Quality 
Objectives Process (USEPA, 2000).  The seven-step DQO decision-making process is presented 
below. 
 
Step 1:  State the Problem 
 
Identify the planning team members – The members of the planning team are the DTSC Project 
Manager, and the ENVIRON project team, including the Project Manager, Project Engineer, 
Project Quality Assurance Officer, Task Leaders, and the Data Manager. 
 
Identify the primary decision maker – The decisions will be made by consensus of the planning 
team members. 
 
Describe the problem; develop a conceptual model of the environmental hazard to be 
investigated – In order to address mitigate VOC in soil gas at the southern terminus of Golden 
West Lane in the Northwest Area, Soil Vapor Extraction (SVE) will be used.   Monitoring will 
include quarterly soil gas sampling to evaluate the effectiveness of the SVE system and to 
evaluate whether modifications are needed.   

 
Specify available resources and relevant deadlines for the project – SVE is anticipated to be 
active for 12 months.  Quarterly monitoring of soil gas will continue after this time period, in 
accordance with present sampling requirements. 
 
Step 2: Identify the Decision 
 
Identify the principal study question(s) – Will SVE provide adequate mitigation of VOC 
concentrations in soil gas during its 12 months of operation at the Northwest Area?   
 
Define alternative actions that could result from resolution of the principal study question – 
Discontinue SVE and continue the soil gas monitoring programs. 
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Combine the principal study question and the alternative actions into a decision statement – 
Following 12 months of operation, the SVE system at the Northwest Area will be discontinued 
and quarterly monitoring soil gas monitoring will continue. 

 
Organize multiple decisions – Based on the answer to the principal study question, decisions 
about further potential remedial actions will be made by the planning team.  These decisions may 
be: 
 
Is there a need to conduct additional remedial actions at the Northwest Area? 
 
Step 3: Identify the Input to the Decision 
 
Identify the information needed to resolve the decision statement – To resolve the decision 
statement, the planning team will evaluate soil gas generated during monthly sampling activities.  
The data also will be compared to the established performance criteria. 
 
Determine sources for this information – Soil gas samples will be collected on a quarterly basis 
and analyzed for VOCs,. 

 
Determine the basis for determining the Action Level − SVE is intended to provide immediate 
mitigation of TCE migration to residences through soil vapor at the southern terminus of Golden 
West Lane in the Northwest Area (see Presumptive RAW).   

 
Identify sampling and analysis methods than can meet the data requirements − The analytical 
methods that will be used to analyze ground water samples are presented in the body of the 
QAPP.   
 
Step 4: Define the Boundaries of the Study 
 
Define the target population of interest − Existing soil gas data have been obtained during 
quarterly sampling events conducted previously at the Northwest Area. The target population of 
interest comprises the soil gas that will be collected and analyzed at the Northwest Area on a 
quarterly basis during the SVE period. 

 
Specify the spatial boundaries that clarify what the data must represent - 

 
Define the geographic area to which the decision statement applies − The Area 
Considered in the RAW is located at the southern terminus of Golden West Lane in a 
residential area of the City of Norco, California.  
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Divide the population into strata that have relatively homogeneous characteristics − The 
target population can be divided into three subpopulations based on the locations of the 
vapor probes in relation to the SVE well locations - upgradient, central, and 
downgradient wells and probes. 
 

Determine the time frame for collecting data and making the decision − It is anticipated that soil 
gas will be conducted on a quarterly basis for approximately 12 months, during the Presumptive 
RAW implementation, consistent with the current sampling plan.   

 
Determine the practical constraints on collecting data − None.   

 
Define the scale of decision-making − Soil gas data collected during the sampling events will be 
compiled and assessed quarterly during the SVE period. 
 
Step 5: Develop a Decision Rule 
 
Specify the statistical parameter that characterizes the population of interest − The goal is to 
obtain soil gas data to assist in the evaluation of the effectiveness in mitigation of VOCs in soil 
gas. 

 
Confirm the Action Level exceeds measurement detection limit − Analytical methods to be used 
specify detection limits that are lower then MCLs for these compounds 

 
Develop a decision rule (if….then… statement) − If soil gas concentrations suggest mitigation of 
TCE in soil gas is not effective, then modify or enhance SVE system. 
 
Step 6: Specify Tolerable Limits on Decision Error 
 
Data generated during performance of the Presumptive RAW will be subjected to data validation 
procedures as specified in this QAPP.  Data are determined to be valid if the specified limits on 
precision, accuracy, representativeness, comparability, and completeness are achieved.   
 
Step 7: Optimize the Design for Obtaining Data 
 
This QAPP has been designed to ensure that the type and quantity of data needed to satisfy each 
of the aforementioned objectives is achieved. 
 
P:\W\Wyle Labs\Norco\Presumptive RAW\Appendices\Appendix D\Attachments\Attachment D.6 Data Qual Ob\Data Quality Objectives.doc 
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