






 
I.  PROJECT MANAGEMENT 

 
 
1.1   DISTRIBUTION LIST 
 
 
Individual   Title   Organization____________________ 
 
Jessica Brown   Project Director  Sitka Tribe of Alaska 
 
Kristin Holzinger   Project Manager  U.S. Bureau of Indian Affairs 
 
Bill Janes   Environmental Specialist Alaska Department of Environmental Conservation 
 
Jack Lorrigan   Tribal Biologist  Sitka Tribe of Alaska 
 
Jude Pate   Tribal Lawyer  Sitka Tribe of Alaska 
 
Michael Stringer   QA Manager  Sitka Tribe of Alaska 
 
Lawrence Widmark, Jr.  Tribal Chair  Sitka Tribe of Alaska 
 
Bruce Woods   QA Manager  U.S. Environmental Protection Agency  
 
 
1.2   PROJECT ORGANIZATION 
 
Parties responsible for performing the steps required to successfully complete this investigation are listed here. 
 
Project Manager 
Sitka Tribe of Alaska (STA) has initiated this project in order to assess the environmental impacts of the UNOCAL 
tank farm on the Sitka Native Village Restricted Fee Properties.  Jessica Brown has been working with Alaska 
Department of Environmental Conservation (ADEC), the U.S. Bureau of Indian Affairs(BIA), and the U.S. 
Environmental Protection Agency (EPA) in order to develop a quality managed plan to address offsite 
contamination of BIA property. 
 
Tribal Biologist 
STA biologist Jack Lorrigan will dig all test pits and collect all samples from the test pits.  Mr. Lorrigan will also be 
in charge of timely delivery of samples to the laboratory for analysis. 
 
Field Assistant 
STA Environmental Technician Michael Stringer will assist Mr. Lorrigan in excavating the test pits and sample 
collection. 
 
QAPP Manager 
BIA Environmental Specialist Kristin Holzinger will be responsible for maintaining the official, approved QAPP. 
 
See Appendix II for Quality Management Flow Chart. 
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1.3   BACKGROUND 
 
1.3.1   History 
The traditional territory of the Sitka Tribe of Alaska (STA) exists on the ancestral lands of the Kiksadi, Kogwonton, 
L‘uknax.adi, and Chookeneidi clans of Tlingit Indians.  It is in Sitka Sound, on the west coastline of Baranof Island 
in Southeast Alaska.  STA is a federally recognized Tribal Government chartered under the Indian Reorganization 
Act of 1938.  STA is responsible for the health, education, and welfare of over 3,000 tribal citizens who are 
primarily of Tlingit, Haida, Aleut, and Tsimshian heritage.  The Tribe is govered by an elected Tribal Council 
consisting of nine (9) members.  One (1) Tribal Council Chairman and eight (8) Council members.  The Council has 
Committees that work on Subsistence, Finances, Education, Culture, and Health issues to name a few.  The Tribal 
Council is assisted with matters relating to the health and welfare of Tribal citizens by staff employed in the Law 
and Trust Department and the Customary and Traditional Resources Department.  The Tribal Council directed staff 
to determine whether operations related to the operation of the UNOCAL bulk plant have contaminated properties 
owned by Tribal citizens. 
 
Originally, the Sitka Indian Village included about 110 acres.  In 1926, federal government surveyors sharply 
reduced the Village to its present size of twelve acres.  Although non-natives have purchased some properties within 
the Sitka Indian Village, most of the properties continue to be owned and inhabited by Sitka Tribal Citizens.  
Properties owned by Sitka Tribal Citizens include restricted fee properties, privately owned homes, and homes that 
have been constructed or renovated by Baranof Island Housing Authority (BIHA).  
 
1.3.2   The Bulk Plant 
In 1937, UNOCAL began operating a storage and distribution facility within the Sitka Indian Village.  UNOCAL 
built its storage facility on a parcel of land called Indian Possession Track 2 atop the highest point of the Indian 
Village (see Appendix One, Map of Sitka Indian Village).  Originally, the storage facility consisted of eight (8) 
aboveground storage tanks (ASTs), each with a 20,000-gallon capacity.  By 1967, UNOCAL had added a 102,000-
gallon capacity AST and a 200,000-gallon capacity AST.  Over the years, UNOCAL stored diesel gasoline, stove 
oil, kerosene, aviation gasoline, “76 Uniflame 1,”and “76 Unifuel” in these storage tanks. 
 
UNOCAL’s storage facility was connected with a distribution facility along the Sitka Harbor Waterfront via a 
pipeline.  The Pipeline was constructed along an easement that ran aboveground from the storage facility to 
Kogwanton Street and underground from Kogwanton Street to the dock located on the waterfront. The distribution 
facility on the Sitka Harbor Waterfront was located on Lot 21, Block 5 of the Sitka Indian Village, at 329 Katlian 
Street.  UNOCAL leased the distribution facilities along the waterfront from Mr. John Conway until 1980.  In 1980, 
North Pacific Processors Incorporated (NPPI), the parent company of Sitka Sound Seafoods (SSS), purchased the 
dock and warehouse facilities from Mr. Conway.  However, UNOCAL continued to operate the distribution 
facilities, including the dock’s pipeline, loading rack and unloading lines until the distribution and storages facilities 
were closed in September of 1991.  UNOCAL removed the remaining fuel in the ASTs and emptied the pipelines in 
November of 1991.  In May 1997, UNOCAL removed all storage tanks from the storage facility property.  
 
1.3.3   Environmental Impacts 
Soil and groundwater tests performed in the last several years have shown that many properties owned by Tribal 
Citizens within the Sitka Indian Village may be contaminated with gasoline and diesel.  The source of this 
contamination has been linked to the bulk fuel storage facility and pipeline owned by UNOCAL located upland from 
the Sitka Indian Village.  From 1990 until the present, UNOCAL and NPPI have conducted soil and groundwater 
testing of the UNOCAL storage site and on properties adjacent to the pipeline.  Sampling conducted adjacent to 
restricted fee properties and properties owned by Tribal Citizens show a strong likelihood of contamination.  
However, no testing has been tested on properties owned by Tribal Citizens to determine if the properties have been 
contaminated.  STA will determine the extent of contamination on properties owned by Tribal Citizens that are 
located in close proximity to (and downhill from) the UNOCAL bulk plant. 
 
1.3.4   Jurisdiction 
As the Tribal government for the native people of Sitka, the Sitka Tribe seeks to assess if any of the properties 
owned by its tribal citizens within the Indian Village have been contaminated by activities at the UNOCAL bulk 
plant located within the Indian Village. Via its authority as a federally recognized Tribal government, STA 
negotiates an Annual Funding Agreement through the Self-Determination Act Title IV.  In the Annual Funding 
Agreement, the Tribe compacts to perform realty services to restricted fee property owners within the traditional 
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territory of STA, including the Indian Village.  By assuming these realty responsibilities formerly performed by the 
Bureau of Indian Affairs, STA must fulfill the trust responsibility owed to the restricted fee property owners by the 
federal government, including protecting owners’ property rights.  Furthermore, as the Tribal government 
responsible for protecting the health and welfare of the native people of Sitka, STA is also obligated to protect the 
property rights of Tribal citizens who own property privately within the Sitka Indian Village, including those people 
who have received assistance from BIHA.  STA proposes to protect these property interests by determining if and to 
what extent the UNOCAL activities at its bulk plant have contaminated these properties. 
 
BIA has agreed to fund an environmental monitoring project in the Sitka Indian Village that will assess the amount 
of possible off-site soil contamination from the UNOCAL bulk plant.  A majority of the testing sites will be located 
on or near restricted fee properties, as the BIA is most concerned with protecting and maintaining these lots in the 
Sitka Native Village. 
 
1.4   PROJECT DESCRIPTION 
 
1.4.1   Site Selection 
In the Spring of 2001, the Tribal Biologist and his assistant will collect field samples from selected sites in the Sitka 
Indian Village.  Sites were selected for their proximity to the UNOCAL bulk plant and Village Restricted Fee 
Properties.  STA has mapped out five potential pathways of contamination from the UNOCAL storage facility, 
which run through or to properties owned by Tribal Citizens.  Along each of these pathways, STA staff have marked 
four sites from which to collect samples, making a total of twenty sample sites (See Appendix 2, Testing Sites).   
 
A map of the Sitka Indian Village is given in Appendix V. 
 
1.4.2   Sample Collection 
At each testing site the field team will dig a test pit with the help of a backhoe from which to collect one sample.  
For each sample, six jars of material will be collected, two for each of the analyses to be performed by the lab.  
Alternative test pits along each pathway have also been selected by STA.  Mr. Lorrigan will supervise the sampling 
sites and perform the soil sample collection.  Mr. Stringer will assist Mr. Lorrigan in excavating the test pits and 
preparing the soil samples.  STA will rent a John Deere 310 rubber tire backhoe and an auger from Birch 
Equipment, Inc. of Sitka, Alaska to dig the required test pits for the sampling.  Mr. Lorrigan will operate the 
backhoe and auger, while Mr. Stringer operates the video camera. 
 
Samples will be collected in special glass jars provided by the laboratory.   Mr. Lorrigan will transport the samples, 
packed in “Blue Ice,” in a foam-lined cooler back to STA offices, where the samples will be prepared for transport 
to the laboratory.  Samples will be transported to the laboratory via Global Shipping Services.  Mr. Lorrigan will 
collect and transport all samples consistent with the chain of custody set by CAS, which are consistent with EPA 
QA/QC procedures (SW-846). 
 
1.4.3   Lab Analysis 
Columbia Analytical Services, Inc. (CAS) in Seattle, WA will perform soil analysis.  For each sample site,  CAS 
will test for: 

1. Diesel Range Organics (DROs)via AK102; 
2. Gasoline Range Organics (GROs) via AK101 and BETX (benzene, ethylbenzene, toluene, and 

xylenes); and  
3. Polynuclear Aromatic Hydrocarbons (PAHs) via 8270C SIM. 

 
CAS’s standard turnaround time is fifteen days. 
 
1.5   QUALITY OBJECTIVES 
 
1.5.1   System-Wide Quality Management 
This report was compiled consistent with EPA R-5 Quality Assurance standards.  The Project Team was compiled 
properly under these guidelines in order to achieve consistent Quality Management.  Published EPA Quality 
Assurance (QA) and Quality Control (QC) will be rigorously followed for all samples collected for this project.  The 
accuracy, precision, completeness and sensitivity of the sampling and analysis of the environmental samples shall 
meet the combined requirements of ADEC and EPA. 
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1.5.2 EPA Mandated Sampling QA 
Qualitative QA objectives of representativeness and comparability will be met.  Representativeness is the degree to 
which data characterize the actual conditions at a site.  To ensure representativeness, sampling procedures as 
described in this document will be employed.  Comparability is the degree to which one data set can be compared to 
another.  Comparability will be guaranteed by employing standard operating procedures for the collection, 
preservation and analysis of samples. 
 
1.5.3 Quality Managed Data Handling 
All data generated during this project will be handled according to this QAPP, under the direction of the STA QAPP 
Manager.  All laboratory results should be received within 30 days of sample shipment date.  The data will be 
reviewed to ensure that all aspects of quality control are acceptable.   
 
1.6 SPECIAL TRAINING 
 
Mr. Lorrigan, who will be in charge of sample collection, has a Bachelor of Science in Aquatic Sciences.  He has 
five years of experience taking samples from marine mammals for laboratory analysis.  
 
1.7 DOCUMENTS AND RECORDS 
 
Ms. Holzinger, the STA QAPP Manager, will be responsible for distributing the QAPP and all data reports resulting 
from the sampling to all persons identified on the distribution list as well as members of the STA Sampling team.  
She will also be responsible for all version control and updates to the QAPP.  Data reports will include laboratory 
analysis reporting sheets, maps of the sampling matrix and results of calibration and QC checks. 
 
Mr. Lorrigan will submit a report to the project manager when he completes all sampling.  He will report any 
inconsistencies or problems incurred during sampling. 
 
A final report will be produced once all information has been compiled, analyzed, and reviewed by all concerned 
parties.  This report will subsequently be distributed to all individuals on the distribution list. 
 
Several Reports will be generated during this project: 

1. Daily Reports from the field, including: 
• Floppy disks containing pictures of each site, and 
• Field logs listing all samples taken and any inconsistencies or problems. 

2. Report from the lab, giving: 
• All COC logs, 
• Results and printouts of all analyses, and 
• Results of QA analyses 

3. Final Report, containing: 
• All field logs and COC logs, 
• All laboratory-generated results, and 
• A map showing the levels of each compound at all sites. 

 
All of these reports will be kept on file at the Sitka Tribal offices, at 456 Katlian Street, Sitka, Alaska. 
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II.  DATA GENERATION 
 
2.1 SAMPLING PROCESS DESIGN 
 
2.1.1 Types and Numbers of Samples 
STA has mapped out five potential pathways that contaminants could travel from the UNOCAL bulk plant downhill 
through the Sitka Indian Village.  These pathways run through or to properties owned by Tribal Citizens.  Along 
these pathways, STA staff have chosen three to four sites from which to collect soil samples.   
 
2.1.2 Sampling Locations and Frequencies 
STA has designated five possible pathways that contaminants could have traveled away from the UNOCAL bulk 
plant.  Each of these pathways is downhill from the plant, through the Sitka Indian Village: 
1. West-North-West of the plant (WNW path); 
2. West of the plant (W path); 
3. West-South-West of the plant (WSW path); 
4. Southwest of the plant (along the pathway of the pipeline) (SW path); 
5. South of the plant (S path).   
 
All sampling will occur within the Village, along one of these paths.  Most samples will be taken from Sitka Indian 
Village Restricted Fee Properties.  Other sample sites are located between Restricted Fee Lots and the UNOCAL 
bulk plant.  The closest sampling site to the UNOCAL bulk plant is about 50 feet downhill and the farthest sampling 
site is about 250 feet downhill. 
 
All sample collection sites are located downhill from the UNOCAL bulk plant, as the bulk plant is located on the 
highest section of the Village.  Sites spread from west of the bulk plant, ninety degrees south, to south of the bulk 
plant.  Sample sites are not evenly spread across the sampling area, but clustered along the five theoretical pathways.  
At each sample site, six jars of material will be collected, two for each of the analyses to be performed by the lab. 
 
If any sample site identified is inaccessible or unacceptable, an alternative location sufficiently close to the original 
will be selected by field staff.  Selection will be made using best professional judgement and will account for site 
conditions and project goals.  Each decision will be documented in the field log, trip report, and the final summary 
report. 
 
2.1.3 Sample Matrix 
A matrix is the surrounding substance from which a sample originates. 
 
All samples collected will be sediment samples taken from areas likely to have been impacted based on field 
observations.  Sample depths will range from 5 to 10 feet below the surface, depending on the depth of the bedrock 
layer. 
 
2.1.4 Rationale for the Design 
The Bureau of Indian Affairs has budgeted money in 2001 for environmental monitoring on Sitka Restricted Fee 
Properties.  As this money is funding the current project, STA staff chose sampling sites on or near these properties.  
These lots are scattered across the Sitka Indian Village, so testing sites are spread across about a quarter mile, or one 
third, of the Village length.   
 
The five potential pathways were chosen because these are natural pathways downhill from the UNOCAL bulk plant 
for water to travel.  These are the most likely areas to find soil that has been contaminated by the bulk plant.  Areas 
directly downhill from household fuel tanks were not chosen because of the possibility of soil contamination from 
these sources. 
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2.2 SAMPLING METHODS 
 
2.2.1 Site Preparation 
• Mr. Lorrigan and Mr. Stringer will prepare each site by clearing an area large enough to get the backhoe or 

auger in and work to excavate a hole deep enough for sample collection.   
• Mr. Lorrigan will dig as deep a hole as possible in order to reach at least the groundwater interface.   
• Mr. Stringer will measure the depth of the hole, from surface to the bottom, and record this as the depth of 

sample collection.   
• Soil will be collected from the center of the backhoe bucket in order to avoid cross-contamination from the 

bucket sides.   
 
2.2.2 Preparation and Decontamination of Sampling Equipment 
CAS will provide all sample collection containers.  CAS purchases the containers “precleaned” to a level one status, 
and conform to the requirements for analytical sampling established by the USEPA.  Certificates of analysis for the 
sampling containers will be kept on file at CAS, should they be needed for documentation. 
 
All sample containers will be stored and shipped in the sampling kit, which consists of foam-lined, precleaned 
shipping coolers (decontaminated inside and out with appropriate cleaner, rinsed and thoroughly air-dried), specially 
prepared and labeled sample containers individually wrapped in protective material, containers of surrogated 
methanol, Chain of Custody (COC) forms, and custody seals. 
 
All Sampling implements, such as stainless steel spoons, will be decontaminated daily, as follows: 
• Wash with soap and water, 
• Rinse with deionized water, 
• Rinse with Acetone or Isopropyl Alcohol,  
• Dry in an oven after solvent has evaporated, and 
• Wrap each implement in solvent-rinsed aluminum foil for transport to the field. 
 
A Sample Container Label, Custody Seal, Chain of Custody Log, and Cooler Receipt and Preservation Check Form 
are given in Appendix I. 
 
2.2.3 Sample Collection 
In order to ensure data quality objectives, the sampling team will closely follow the following procedures for taking 
samples from each site: 
• The backhoe and auger will be steam cleaned between each sampling location. 
• Samples will be taken from the center of the backhoe bucket to reduce the potential for cross-contamination at 

the sides of the bucket. 
• A new pair of disposable latex gloves will be worn at each new test site.  Each spoon will be used at only one 

test site. 
• The correct bottle set will be chosen and prepared for sample collection.  At each sample site, two sample jars 

will be filled: One for GROs and BTEX, and one for DROs and PAHs. 
• The lid will be removed without touching the bottle mouth or the inside of the lid. 
• Soil to be tested for BTEX and GROs will be weighed out to 25g and placed into the jar.  An aliquot of 

surrogated methanol will be added to the sample for preservation. 
• Mr. Lorrigan will collect soil with a sterilized stainless steel spoon.   All samples will be placed directly into the 

jars, minimizing headspace.   
• Sample jars will be sealed and signed by both Mr. Lorrigan and Mr. Stringer.  The Chain of Custody and log 

forms will be filled out to show the date and time of each collection. 
• Each sealed jar will be placed into a bottle-sized hole in the lab-furnished Styrofoam cooler and brought to 

4±2ºC. 
• Mr. Stringer will photograph each sample collection with a digital camera.  He will also photograph the area 

around each test site for future analysis and evidence. 
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2.2.4 Failures in the Sampling System 
Because of unforeseen circumstances, problems may occur in the sampling design.  Any change in the method of 
operation will be duly noted and photographed.  At the end of the day, the sampling team will complete a report, 
detailing all changes that occurred.  The report will be submitted to the Project Manager.  Potential problems are: 
• Sampling site too difficult to access with the backhoe or auger, 
• Samples are improperly mixed or contaminated as they are placed into jars, 
• Water interface is too deep to access with the backhoe, or 
• Samples are improperly handled or labeled. 
 
If the Project Manager cannot alleviate the situation, she will contact Bruce Woods at the EPA.  Mr. Woods’ 
experience with QA procedures will be of assistance in any situation in which STA staff is uncomfortable. 
 
 
2.3  SAMPLE HANDLING AND CUSTODY 
 
All information collected in the field will be entered into a bound, waterproof field logbook.  A digital photographic 
record will be maintained of each sample station and collection.  Sample collection information, digital photograph 
file names, and other pertinent field data will be recorded in the logbook and data sheets.  Chain of Custody (COC) 
paperwork will be filled out at the end of each day. 
 
2.3.1 Sample Labeling 
Each sample will be sealed in a labeled container immediately after it is collected.  Labels will be filled out, firmly 
affixed to the container and covered with transparent tape prior to collection to minimize handling of filled sample 
containers.  Labels will include at least the following information: 
• Sampler’s Name 
• Date/Time of Collection 
• Project Name 
• Required Analysis 
• Sequential Container Number 
 
2.3.2 Sample Identification Numbers 
Samples will be identified on all data reports with a Sample Identification Number (SIN).  The SIN system for this 
project is as follows: 
1. Year (Last two digits)   01 
2. Pathway     WNW,W,WSW,SW,S 
3. Sequential Container Number  1-20 
4. Analysis Parameter   GRO, DRO, PAH 
5. Localized Sample Number  1 or 2 
 
As an example, for the sample with a SIN of “01W5PAH1”: 
Year   2001 
Pathway   West 
Location Number  5 
Analysis Parameter Polynuclear Aromatic Hydrocarbons 
Local Sample Number 1 
 
2.3.3 Sample Chain of Custody 
A chain of custody (COC) is an unbroken trail of accountability that ensures the physical security of samples, data, 
and records.  Chain of custody is necessary if there is any possibility that the analytical data or conclusions based 
upon analytical data will be used in litigation.  It aids in ensuring the integrity of the sample from collection to data 
reporting.  It also allows for rapid tractability and expediting of sample reports benefiting the user.  
 
See Appendix III for Sample Chain of Custody Flow Chart. 
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2.3.4 Sample Storage and Shipping 
All types of containers used and volume of sample collected will meet EPA and ADEC protocols.  Samples will be 
wrapped and packed securely so that sample containers are received unbroken at the laboratory.  Samples will be 
stored in a padlocked freezer until time of shipment.  All identification numbers will be noted in the field log book.  
All samples will be maintained at 4±2ºC until analysis.  The laboratory will be notified prior to any shipping or other 
action taken regarding the samples or containers. 
 
Samples will be delivered to the analytical laboratory with sufficient time allowed for the laboratory to extract the 
samples within the holding time requirements of the test method.  Samples will be shipped to the lab via Alaska 
Airlines Air Freight Hazardous Cargo.  All hazardous material paperwork filled out will be kept on file at STA.  
STA has arranged to send soil samples to Columbia Analytical Services, Inc. of Kelso, WA. 
 
The samples will be prepared in the following manner for transport: 
• Specially designed waterproof ice chests will be used to transport the samples. 
• Bubble wrap will be placed in the bottom of each cooler. 
• Each jar will be placed in a hole in the cooler that is approximately the same size as the sample jar.  The jars 

will be placed in the cooler so that they will not break during shipment. 
• Frozen ice packs will be inserted on top of the sample jars.  Sample temperature will be maintained at 4±2ºC.  A 

temperature blank will be placed in each cooler, and the cooler temperature will be recorded by the laboratory 
sample custodian upon sample receipt. 

• The remainder of the cooler will be filled with bubble wrap or another inert fill to prevent sample movement 
during transport. 

• Paperwork (COC record, request for analysis) will be protected in a Ziploc bag and taped to the inside of the 
cooler lid. 

• The lid of the cooler will be secured with tape.  A custody seal will be placed on the cooler lid on three sides.  
The custody seals will be signed by Mr. Lorrigan. 

 
See Table I for EPA-Mandated Preservation Techniques and Holding Times for Samples 
 
2.4 ANALYTICAL METHODS 
 
2.4.1. Calibration Procedures 
Laboratory instrument calibration shall be performed as required by EPA SW846 and/or ADEC methodology.  All 
instruments will be maintained, calibrated, and operated according to the manufacture’s operating manuals and the 
laboratory’s standard operating procedures. 
 
2.4.2 Laboratory Testing Parameters 
• For analysis of Gasoline Range Organics (GROs), the laboratory will use Method AK101.  For AK101, samples 

must be preserved/extracted in the field by mixing it with surrogated methanol.  Soil will be placed in a 4 ounce 
glass container.  An aliquot of surrogated methanol will be added to the jar, which is then sealed with a Teflon-
lined septa top.  The lab will also test this sample for benzene, ethylbenzene, tolulene, and xylenes (BETX) via 
EPA Method 8021B. 

• In order to test the soil for Diesel Range Organics (DROs), the laboratory will use Method AK102.  Soil will be 
placed into a 4 ounce amber glass jar with a Teflon-lined septa top, minimizing headspace.  This sample will 
also be tested for Polynuclear Aromatic Hydrocarbons (PAHs) via EPA Method 8270C SIM.   

 
2.4.3 Failures in the Analytical System 
It is possible that there will be a disruption in the Environmental Testing Program.  Potential disruptions include, but 
are not limited to: 
• The laboratory performs the wrong analysis; 
• Global Shipping Services does not deliver the packages to CAS in the contracted time frame and sample 

integrity is compromised; or 
• During testing, CAS finds inconsistencies between supposed identical samples. 
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If a disruption does occur, the STA Project Manger and QA Manager will discuss whether or not the disruption will 
compromise the integrity of the sampling data.  If the data is deemed unacceptable, STA staff will discuss the matter 
and decide how to proceed.  The resulting decision is contingent upon where the breakdown in the process occurs. 
 
 
2.5 QUALITY CONTROL 
 
Quality control is the overall system of technical activities that that measures the attributes and performance of a 
process against defined standards to verify that they meet the stated requirements established by the organization.  
By strictly adhering to the process outlined in this QAPP, this environmental monitoring project will show accurate 
readings of contaminant levels that exist in soil along the designated pathways. 
 
2.5.1 Data Quality Objectives 
Data Quality Objectives (DQOs) for this project include measurements of precision, accuracy, representativeness 
and comparability.  The first two parameters will be given quantitative values by the lab. 
 
Parameter-specific data quality objectives are given in Table II. 
 
2.5.2 Precision 
Precision is the ability of an analytical method or instrument to reproduce its own measurement.  It is a measure of 
the variability, or random error, in sampling, sample handling and in laboratory analysis. CAS recognizes the two 
levels of precision given by the American Society of Testing and Materials (ASTM):  

1. Repeatability – the random error associated with measurements made by a single test operator on identical 
aliquots of test material in a given laboratory, with the same apparatus, under constant operating conditions 

2. Reproducibility – the random error associated with measurements made by different test operators, in 
different laboratories, using the same method but different equipment to analyze identical samples of test 
material. 

 
At CAS, “within-batch” precision is measured through the use of replicate sample or QC analyses and is expressed 
as the relative percent difference (RPD) between the replicate measurements.  The “batch-to-batch” precision is 
calculated from the variance observed in results from analysis of standard solutions or laboratory control samples 
from multiple analytical batches. 
 
2.5.3 Accuracy 
Accuracy is a measure of the closeness of an individual measurement (or an average of multiple measurements) to 
the true or expected value.  CAS determines accuracy by calculating the mean value of results from ongoing 
analyses of standard reference materials, standard solutions, and laboratory-fortified blanks.  Accuracy is measured 
as percent recovery of the measured value, relative to the true or expected value. 
 
2.5.4 Representativeness and Comparability 
Representativeness is the degree to which data characterize the actual conditions at a site.  To ensure 
representativeness, sampling procedures as described in this document will be employed.  CAS has a standard 
operating procedure that also ensures that a sub-sample is representative of the entire sample. 
 
Comparability is the confidence with which one data set can be compared to another.  The field team will collect one 
duplicate sample per ten samples taken in order to ensure comparability of sample data. 
 
2.5.5 Field Duplicate Samples 
At two sites, the field team will take two sets of samples in order to ensure the validity of the results.  Taking two 
samples from these sites will ensure that all data generated in the lab can be verified as each set of results can be 
compared to that from another sample, considered to be “identical” to the original. 
 
2.5.6 Trip Blanks 
In order to ensure that the surrogated methanol does not become contaminated because the sample jars are 
improperly stored, a sample blank will be accompany the sample jars from the lab and will return to the lab with all 
of the samples.  This “trip blank” will contain “Ottowa sand,” which is clean beach sand that can be considered to 
have zero value of the tested parameters.  The field team will add surrogated methanol to this trip blank in the field.  
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If these trip blanks are found to be contaminated during lab testing, there is a strong probability that all sample jars 
are contaminated and the sampling system has been compromised.  Trip blanks will accompany all sampling kits 
and there will be at least one trip blank per ten samples.   
 
2.6  INSTRUMENT CALIBRATION 
 
The standard operating procedure for CAS is to run the following QC samples for each batch.  The number of field 
samples in each batch will not exceed 20. 
 
2.6.1 Use of Method Blanks  
Method blanks will be sent along with the analytical samples.  Data from blank samples will be examined to 
determine if sample contamination occurred after the ample was collected in the field.  Method blanks are blank 
samples prepared in the laboratory and analyzed along with project samples.  If analytes are detected in a method 
blank, it is a strong indication of laboratory contamination.  This would raise the possibility that project samples 
were contaminated as well. 
 
Method Detection Limits (MDLs) for analytical methods routinely performed at CAS are determined annually.  The 
MDLs are determined by following their Standard Operating Procedure for the Determination of Method Detection 
Limits which is based on the procedure outlined in EPA statute 40 CFR Part 136, Appendix B.  The Method 
Reporting Limits (MRLs) used at CAS are the routinely reported lower limits of quantitation, which take into 
account day-to-day instrument fluctuations in instrument sensitivity and other factors.  These MRLs are the levels to 
which CAS routinely reports in order to minimize false positive or false negative results.  The MRL is usually two to 
ten times the MDL. 
 
2.6.2 Spikes, Matrix Spikes, & Laboratory Control Samples 
Spikes are samples to which is a known concentration of a particular chemical compound has been added.  No 
spikes will be sent from the field.  Contract labs are required to run spikes and laboratory control samples.  
Laboratory control samples must be run every twenty project samples. 
 
The accuracy of the data will also be monitored by analysis of matrix spikes and matrix spike duplicates.  A matrix 
spike sample is prepared by adding a known quantity of a certain analyte to an actual sample.  The matrix spike 
duplicate is prepared in an identical manner.  Matrix spikes must be run at least once per every twenty samples.  
Recovery of the matrix spike indicates the level of accuracy of the data.  Comparison of the matrix spike and matrix 
spike duplicate results provides another indication of data precision. 
 
2.7  QUALITY-CONTROLLED SUPPLIES  
 
All samples collected in association with this project will be collected in an appropriate manner, placed into the 
correct container, and preserved in accordance with the method specifications as described in this QAPP.  All 
sampling equipment will be properly decontaminated prior to use, as outlined in 2.2.2. 
 
2.8  DATA QUALITY ASSESSMENT 
 
2.8.1 Laboratory Data Analysis 
The laboratory will perform an extensive set of procedures to assess the quality of the data.  The initial inspection of 
the data screens for errors and inconsistencies.  The analyst checks the instrument and analysis identification, sample 
description and identification, time and date of analysis, weight or volume of sample, units employed, dilutions, 
sample cleanup, and detection limits.  The data is then reviewed and validated by the laboratory manager or quality 
assurance officer.  Sample holding times, preservation and storage are checked and noted. 
 
The second step of the verification process is an assessment of the laboratory’s instrumentation procedures.  The 
precise process varies depending on the method of analysis, but may include inspection of instrument tuning, initial 
and continuing calibration procedures, example calculations, standard solution preparation methods, and 
identification criteria.   
 
The next phase of data quality assessment is an examination of the actual data, requiring the laboratory QA Manager 
to examine all the data produced by the laboratory.  By examining data from laboratory duplicates, blind duplicates, 
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trip blanks, laboratory blanks, matrix spike and matrix spike duplicate samples, and field samples, data quality can 
be determined. 
 
2.8.2 Relative Percent Difference 
All matrix spike and matrix spike duplicate data will be examined during data validation.  Low or high spike 
recoveries or a high relative percent difference (RPD) for duplicates are evidence of poor accuracy or low precision; 
all such results are reported in the data quality assessment. 
 
The precision of the data is quantified by the RPD between two results obtained for the same sample.  Laboratory 
duplicates and matrix spike duplicates will be assessed by their RPD values.  High RPD values indicate a lack of 
reproducibility, and such data will be rejected. 
 
2.9 DATA MANAGEMENT 
 
CAS will submit data directly to the STA project manager.  Laboratory results should be received within 30 days 
after the last sample arrives at the lab.  The project manager and the QA Manager will review and validate the data 
to ensure that all aspects of laboratory quality control are acceptable.  Original data documentation will be stored at 
both STA and CAS.  All disks containing digital pictures will be stored at the STA office. 
 
Data handling is also displayed in the Chain of Custody Flow Chart in Appendix III and the Data Management 
Flow Chart in Appendix IV. 
 
All data will be in the Final Summary Report, even if it is found not to be valid or verifiable.  Reasons for accepting 
or rejecting all data will be given in the Report.  The Report will be promptly delivered to all persons on the 
distribution list for review. 
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III. ASSESSMENT AND OVERSIGHT 
 
3.1  ASSESSMENTS AND RESPONSE ACTIONS 
 
3.1.1 Daily Review of Sampling 
In order to ensure that all sampling is comparable and representative, the Project Manager will review the daily 
reports from the field crew.  Ms. Brown will also review all pictures taken of the site and samples to ensure that the 
samples are taken from the proper location.  If inconsistencies are found, the Project Manager will consult with the 
QA Manager to establish if a corrective action is needed, and what it will be.  Implementing a field corrective action 
will be the responsibility of the Tribal Biologist.  All field inconsistencies and corrective actions will be documented 
in the Final Summary Report. 
 
3.1.2 Initial Data Review 
When the data results are received from the laboratory, data may be found to not meet STA QC standards.  If this 
should happen, the Project Manager will contact CAS and discuss a possible corrective action.  If the sample has not 
exceeded its maximum holding time, as documented in Table 1, the sample will be reanalyzed.  All failures of QC 
standards and reanalizations will be documented in the Final Summary Report. 
 
3.1.3 Final Clearance 
All data received from CAS that is found to meet QA standards will be subjected to the DQOs listed in this QAPP.  
If all data falls within the required specifications, it will be accepted as an indication of the level of the tested 
parameter in the location from which the sample was taken.  All final decisions of data will be included in the Final 
Summary Report. 
 
3.2  REPORTS TO MANAGEMENT 
 
3.2.1 Field Reports 
At the end of each day of testing, the Tribal Biologist will submit a Field Report to the Project Manager.  In the 
Report, Mr. Lorrigan will document: 
• All decontamination procedures; 
• All Sites from which samples were taken; 
• All SINs; and 
• Any changes in the Project Plan, including sampling location changes and sampling depth changes. 
Mr. Lorrigan will include with his Report: 
• The COC Log; and 
• The disks containing all digital pictures taken that day 
 
3.2.2 Laboratory Reports 
When CAS completes all testing, QC review and analysis, they will submit a full report to STA documenting: 
• Level of tested parameter in each sample, documented by the SIN; 
• All Data Quality Assessment levels, to verify laboratory QC; 
• All laboratory analysts and managers involved with this project; and 
• The Chain of Custody Log. 
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IV. DATA VALIDATION AND USABILITY 
 
4.1 DATA REVIEW, VERIFICATION, VALIDATION 
 
4.1.1 Definitions 
Validation concerns the process of examining a result to determine conformance to user needs. 
 
Verification concerns the process of examining a result of a given activity to determine conformance to the stated 
requirements for that activity. 
 
4.1.2 Review and Validation Criteria 
When all results have been reported to the Project Manager, she will subject all data to these criteria for review: 

1. All data has followed the proper Chain of Custody flow; 
2. All laboratory-produced data is verified to meet QC standards set in this QAPP; 
3. All data is verified to meet the DQOs listed in this QAPP;  
4. All data has been properly documented as listed in this QAPP; 
5. All data is validated by STA staff and Tribal Council. 

 
4.2 VERIFICATION AND VALIDATION METHODS 
 
All verification issues will be covered by the Project Manager and the QA Manager.  The Project Manager will be 
responsible for reviewing daily reports from the field, contacting the lab, and working with the QA Manager to 
ensure all procedures documented in this QAPP are followed. 
 
Validation will be the responsibility of the Project Manager, Tribe Lawyer, QA Manager, STA General Manager 
and the STA Tribal Council.  All responsible parties will review the Project QAPP and Final Summary Report.  
Based on these two documents, the parties will work towards a decision as to the next step.  The Tribal Council will 
make a decision based on information supplied by the listed STA staff.  All parties on the distribution list will be 
contacted by mail and informed of the outcome of the validation process. 
 
4.3 RECONCILIATION WITH USER REQUIREMENTS 
 
The results obtained from this environmental monitoring project will be used to answer questions raised by STA 
Tribal Council for the past few years.  Council is interested in gaining quantitative evidence of soil contamination 
from the former UNOCAL Bulk Plant.   
 
When all of the data has been analyzed and charted on a map of the village, it will an indication as to whether or not 
the former UNOCAL plant is contributing to soil contamination in the Sitka Indian Village.  Anomalies on the chart 
will be noted and considered for future testing or disqualified.  The chart will also be given to all persons on the 
distribution list.   
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TABLES 
 
 
Table 1 – ADEC/EPA-Mandated Preservation Techniques and Holding Times for 
Soil Analyses 
 
Parameter  Container  Preservation  Maximum Holding Time 
 
Petroleum Hydrocarbons, 4 oz. Amber Wide-mouth Add Surrogated  28 days 
  Volatile (Gasoline  Glass Jar, with Teflon- Methanol ,   
  Range Organics)  lined Septum Screw Cap Cool to 4ºC   
 
Petroleum Hydrocarbons, 4 oz. Amber Wide-mouth Cool to 4°C  Samples extracted within 
  Extractable (Diesel- glass jar with Teflon-lined     14 days, extracts analyzed  
  Range Organics)  Screw Cap     within 40 days 
          
Polynuclear  Glass container   Cool to 4ºC,  Samples extracted within    
  Aromatic  with Teflon-lined  store in dark   7 days, extracts analyzed 
  Hydrocarbons  Cap      within 40 days 
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Table 2 – Data Quality Objectives 
 

Method Method      
Reporting  Detection Precision Accuracy  

Parameter  Method Limit   Limit    (RPD)    (% Recovery) 
 
Gasoline Range Organics AK101  5mg/kg  1mg/kg  40   60-120  
 
BETX 
Benzene   8021B  5ug/kg  0.7ug/kg  40   61-119 
Tolulene   8021B  5ug/kg  0.7ug/kg  40   59-118      
Ethylbenzene  8021B  5ug/kg  0.7ug/kg  40   63-127 
Total Xylenes  8021B  5ug/kg  2ug/kg  40   51-132  
 
Diesel Range Organics AK102  10 mg/kg  2 mg/kg  40   75-125 
 
Polynuclear Aromatic Hydrocarbons 
Naphthalene  8270C SIM 5ug/kg  0.4ug/kg  40   *  
1-Methylnaphthalene 8270C SIM 5ug/kg  0.1ug/kg  40   *         
2-Methylnaphthalene 8270C SIM 5ug/kg  0.3ug/kg  40   * 
Biphenyl^  8270C SIM 5ug/kg  0.2ug/kg  40   *  
2,6-Dimethylnaphthalene^ 8270C SIM 5ug/kg  0.2ug/kg  40   * 
Acenaphthylene  8270C SIM 5ug/kg  0.2ug/kg  40   *  
Dibenzofuran^  8270C SIM 5ug/kg  0.3ug/kg  40   * 
Acenaphthene  8270C SIM 5ug/kg  0.2ug/kg  40                      30-116  
2,3,5-Trimethylnaphthalene^ 8270C SIM 5ug/kg  0.2ug/kg  40   * 
Fluorene   8270C SIM 5ug/kg  0.3ug/kg  40   *  
Phenanthrene  8270C SIM 5ug/kg  0.4ug/kg  40   * 
Anthracene  8270C SIM 5ug/kg  0.2ug/kg  40   *  
1-Methylphenanthrene 8270C SIM 5ug/kg  0.3ug/kg  40   * 
Fluoranthene  8270C SIM 5ug/kg  0.6ug/kg  40   *  
Pyrene   8270C SIM 5ug/kg  0.5ug/kg  40   25-129 
Benz(a)anthracene  8270C SIM 5ug/kg  0.4ug/kg  40   *  
Chrysene   8270C SIM 5ug/kg  0.5ug/kg  40   * 
Benzo(b)fluoranthene 8270C SIM 5ug/kg  0.8ug/kg  40   *  
Benzo(k)fluoranthene 8270C SIM 5ug/kg  0.4ug/kg  40   * 
Benzo(a)pyrene  8270C SIM 5ug/kg  0.3ug/kg  40   29-129  
Benzo(e)pyrene  8270C SIM 5ug/kg  0.3ug/kg  40   * 
Indeno(1,2,3-cd)pyrene 8270C SIM 5ug/kg  0.6ug/kg  40   *  
Dibenz(a,h)anthracene 8270C SIM 5ug/kg  0.4ug/kg  40   * 
Benzo(g,h,i)perylene 8270C SIM 5ug/kg  0.6ug/kg  40   *  
Fluorene-d10#  8270C SIM N/A  N/A  N/A   49-135 
Fluoranthene-d10#  8270C SIM N/A  N/A  N/A   68-121  
Terphenyl-d14#  8270C SIM N/A  N/A  N/A   47-129 
 
^  These parameters may or may not be tested, as they are insignificant. 
*  Only three PAH compounds are tested for accuracy, as these are indicators for other compounds in this class of 
compounds. 
#  These surrogate compounds are added to test laboratory QA. 
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Appendix I - Sample Container Label, Custody Seal, Chain-of-Custody Log, 
and Cooler Receipt and Preservation Form (from CAS) 

 
 

 
Figure1 – Sample Container Label 

 
 
 

 
Figure 2 – Sample Custody Seal 
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Appendix I – Continued 
 

 
Figure 3 – Sample Chain of Custody Log 
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Appendix I – Continued 
 

 
Figure 4 – Cooler Receipt and Preservation Form 
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