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1 Introduction 
This Quality Assurance Project Plan (QAPP) establishes the methods and quality assurance (QA) 
objectives for pre-design testing in support of the lagoon lining program for the George DeRuyter & 
Son and D & A Dairies (herein referred to as the Dairy). The lagoon lining program is outlined in the 
Modified Lagoon Work Plan (Lagoon Work Plan; dated December 15, 2016) as approved by the 
U.S. Environmental Protection Agency (EPA) on January 6, 2017. 

The goal of the QAPP is to ensure that data of sufficiently high quality are generated to support the 
data quality objectives (DQOs) for the lagoon lining design effort. The methods and QA procedures 
described here will be followed by the Dairy and its contractors during lagoon pre-design data 
collection activities.  

This QAPP was prepared in accordance with “Guidance for Quality Assurance Project Plans (QA/G-5)” 
(EPA 2002) and “US EPA Requirements for Quality Assurance Project Plans (EPA QA/R-5; EPA 2006). 
EPA’s guidance specifies four key groups of information that must be included in a QAPP (Project 
Management, Data Generation and Acquisition, Assessment and Oversight, and Data Validation and 
Usability). Each group comprises several QAPP elements. EPA Region 10 guidance provides a 
suggested outline for the QAPP elements. However, the guidance indicates that certain elements 
may not be applicable to a given project, and that the elements need not be presented in the order 
presented in the guidance. 

The remainder of this QAPP is organized into the following sections: 

• Section 2 – Project Management 
• Section 3 – Data Generation and Acquisition 
• Section 4 – Assessments and Oversight 
• Section 5 – Data Validation and Usability 
• Section 6 – References 
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2 Project Management 
This section identifies key project personnel, describes the rationale for conducting the investigation 
studies, identifies the studies to be performed and their respective schedules, outlines project DQOs 
and criteria, lists training and certification requirements for sampling personnel, and describes 
documentation and record keeping procedures. 

2.1 Project Organization 
This section identifies the individuals and organizations participating in the project and discusses 
specific roles and responsibilities. Responsibilities of the team members, as well as laboratory project 
managers, are described as follows.  

Mark Larsen of Anchor QEA will be the Yakima Valley Dairies Project Coordinator (YVD PC) and will 
maintain communication with the EPA as required to communicate progress and resolve issues that 
may arise during the implementation of the QAPP. The YVD PC has overall authority over the project 
team and implementation of the QAPP.  

Kendra Skellenger of Anchor QEA, or her designee, will serve as the Design Engineer and will be 
responsible for overseeing the implementation of pre-design data collection activities and use of 
data for the purpose of lagoon liner design and development during the implementation of the 
Lagoon Work Plan.  

The Design Engineer will designate a Field Coordinator (FC) for each sampling event to provide 
direction to the field sampling in logistics, personnel assignments, and field operations. The FC will 
supervise the pre-design data collection activities and will coordinate with the Design Engineer. The 
FC will be responsible for summarizing field sampling activities. This summary will include details of 
the pre-design data collection effort, sample preparation, sample storage and transport procedures, 
field QA, and documentation of any deviation from this QAPP. 

Cindy Fields of Anchor QEA, or her designee, will serve as QA and Quality Control (QA/QC) Manager 
for this project and will be responsible for the coordination with the analytical laboratories and field 
team and review of laboratory reports and case narratives. She will perform oversight of the 
laboratory programs.  

Laboratory analysis of soil samples will be performed by a soils laboratory certified to perform 
testing using the ASTM International (ASTM) standards identified in this QAPP by the American 
Association of State Highway and Transportation Officials Materials Reference Laboratory. Selected 
project laboratories shall only analyze samples using analytical methods for which they are 
accredited. Laboratory accreditation will be verified by the project QA/QC Manager. To maintain 
consistency, all samples from a single lagoon shall be submitted to the same laboratory for analysis.  
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2.2 Problem Definition and Background 
This QAPP defines and describes processes and methods that will be employed to perform 
pre-design data collection activities required to support lagoon liner design activities identified in 
the Lagoon Work Plan. The QAPP was developed to document the type, quantity, and quality of data 
needed to meet project objectives and support key decisions, and describes the methods for 
collecting and assessing data collected as part of QAPP implementation. 

The Lagoon Work Plan identifies three types of liner systems that may be utilized. Data needs will 
vary depending on the options considered for lining as described in Section 2.3.  

2.3 Project/Task Description and Schedule 
The QAPP describes the topographic survey and soil testing information required to support lagoon 
liner system design. Activities that will or may be required for design of lagoon liner systems include 
the following:  

• Topographic survey information is required to provide lagoon dimension and elevations, 
locations of inlet and outlet structures, and surrounding topography of lagoon embankments. 
These data will be required for all lagoons to be lined. 

• Geotechnical soil characteristics are required to provide information on soil handling 
properties and side slope stability. These data will be required for all lagoons to be lined.  

• For those lagoons that may be lined utilizing a compacted soil layer as one of the liners, 
laboratory testing will be needed to identify achievable soil permeability rates. These data are 
not required for lagoons utilizing a double high-density polyethylene (HDPE) liner system or a 
HDPE liner over a geocomposite clay liner.  

This QAPP will be implemented through a series of annual investigations prior to each round of liner 
design and construction activities, although surveying may be conducted on individual lagoons as 
they are emptied. Prior to each design effort, a notification letter will be provided to EPA containing 
the following information:  

• The identity of the lagoons to be lined during the coming year 
• The specific schedule for completion of pre-design activities and the preparation of initial 

design submittals as identified in the Lagoon Work Plan. The schedule will identify 
preparation activities (e.g., emptying of the lagoons) required prior to initiation of pre-design 
testing.  

This QAPP does not identify methods for construction QA testing. That information will be contained 
in future project design documents.  
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For all lagoons that are required to be lined in 2017, pre-design sampling and data collection in 
accordance with this QAPP must be completed by May 1, 2017. 

2.4 Data Quality Objectives and Criteria 
The DQO for this project is to ensure that the data collected are of known and acceptable quality so 
that the project objectives described in the Lagoon Work Plan can be achieved. The specific data 
needs focus on the collection of data necessary to determine the grain size, permeability, and 
compaction characteristics of lagoon soils to support design and construction of lagoon liner 
systems. The quality of the laboratory data is assessed by precision, accuracy, representativeness, 
comparability, and completeness (PARCC) parameters. Definitions of these parameters are given as 
follows.  

2.4.1 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.  

2.4.2 Accuracy 
Accuracy is a measure of the closeness of an individual measurement (or an average of multiple 
measurements) to the true or expected value. Accuracy is determined by calculating the mean value 
of results from ongoing analyses of laboratory-fortified blanks, standard reference materials, and 
standard solutions. 

2.4.3 Representativeness  
Representativeness expresses the degree to which data accurately and precisely represents an 
environmental condition.  

2.4.4 Comparability 
Comparability expresses the confidence with which one data set can be evaluated in relation to 
another data set.  

2.4.5 Completeness 
Completeness is a measure of the amount of data that is determined to be valid in proportion to the 
amount of data collected.  

As part of this QAPP, soil samples from each lagoon will be collected and analyzed to determine soil 
characteristics. ASTM standard methods will be employed for sample collection and laboratory 
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analysis. The ASTM standard methods to be used identify that there are no applicable PARCC criteria 
for the ASTM standard analysis methods. To evaluate the accuracy, representativeness, and 
comparability of the soil analysis, the results will be compared with soil characteristic information 
from nearby monitoring well boring logs or similar soil types in the area from the National 
Conservation Service Web Soil Survey. 

2.5 Special Training Requirements/Certifications 
For sample preparation tasks, it is important that field personnel are trained in standardized data 
collection requirements, so that the data collected are consistent among the field crew. Field crew 
must be fully trained in the collection and processing of soil samples; decontamination protocols; 
visual inspections; and chain-of-custody (COC) procedures. 

2.6 Documents and Records 
This project will require central project files to be maintained at Anchor QEA. Project records will be 
stored and maintained in a secure manner. Each project team member is responsible for filing 
necessary project information or providing it to the person responsible for the filing system. 
Individual team members may maintain files for individual tasks, but must provide such files to the 
central project files upon completion of each task. Hard copy documents will be kept on file at 
Anchor QEA or at a document storage facility throughout the duration of the project, and electronic 
data will be maintained in the database at Anchor QEA. 

2.6.1 Field Records 
Field team members will keep a daily record of significant events, observations, and measurements 
on field forms. They will record field activities on forms specific to the collection activity (such as a 
boring or test pit log). The FC will maintain the field forms. The field forms will be the main source of 
field documentation for field activities. The on-site field representative will record on the field log 
form information pertinent to the investigation program. The sampling documentation will contain 
information on each sample collected, and will include at a minimum the following information: 

• Project name 
• Field personnel on site 
• Weather conditions 
• Field observations  
• Maps and/or drawings 
• Date and time sample collected 
• Deviations from the QAPP 
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The field forms will be on durable paper for adverse field conditions. Notes will be taken in indelible, 
waterproof blue or black ink. Errors will be corrected by crossing out with a single line, dating, and 
initialing. The person recording information must enter the date and time and initial each entry. 

Daily field, soil boring, and test pit logs, as well as standard terminology for field logs are included in 
Appendix A.  

2.6.2 Analytical Records 
The laboratory will retain analytical data records. Additionally, Anchor QEA will retain them in its 
central project files. For all analyses, the data reporting requirements will include those items 
necessary to complete data validation, including copies of all raw data. The analytical laboratory will 
be required, where applicable, to report the following: 

• Project Narrative. This summary, in the form of a cover letter, will discuss problems, if any, 
encountered during any aspect of analysis. This summary should discuss, but not be limited 
to, QC, sample shipment, sample storage, and analytical difficulties. Any problems 
encountered, actual or perceived, and their resolutions will be documented in as much detail 
as appropriate. 

• COC Records. Legible copies of the COC forms will be provided as part of the data package. 
This documentation will include the time of receipt and condition of each sample received by 
the laboratory. Additional internal tracking of sample custody by the laboratory will also be 
documented on a sample receipt form. The form must include all sample shipping container 
temperatures measured at the time of sample receipt. 

• Sample Results. The data package will summarize the results for each sample analyzed. The 
summary will include the following information when applicable: 
‒ Date of sample extraction 
‒ Date and time of analysis 

• QA/QC Summaries. This section will contain the results of the laboratory QA/QC procedures. 
Each QA/QC sample analysis will be documented with the same information required for the 
sample results.  

• Original Data. Legible copies of the original data generated by the laboratory will retained at 
the laboratory. 

Instrument data shall be fully restorable at the laboratory from electronic backup. The laboratory will 
be required to maintain all records relevant to project analyses for a minimum of 5 years. Data 
validation reports will be maintained in the central project files with the analytical data reports. 
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3 Data Generation and Acquisition 
The rationale for the sampling design and design assumptions for locating and selecting samples is 
in the following sections. The methods and procedures for collection of field samples are also 
provided. Sampling procedures will comply with ASTM protocols and standards or other approved 
sample collection standards established for the study area. 

3.1 Program Design 
Pre-design testing requires coordination with the Dairy to prepare each lagoon for survey and 
sampling. The testing program includes multiple options as follows: 

• Interior Soil Sampling Method: Soil sampling for pre-design data collection includes two 
collection options. Internal test pits may be performed if 1) the lagoons have been previously 
emptied; and 2) the lagoons are not to be consolidated or significantly deepened/expanded. 
These methods are described in Section 3.1.3. Internal test pits shall be no more than 3 feet 
deep. 

• Exterior Soil Sampling Method: Testing will be performed using soil borings to obtain 
representative samples of the proposed lagoon sides and bottom soil if 1) lagoons are full at 
the time of sampling; or 2) the lagoons are to be consolidated or significantly 
deepened/expanded. These methods are described in Section 3.1.4. 

Surveying activities of the lagoon interior require that the lagoons be emptied at the time of the 
survey. Surveys of the upper lagoon berms and surrounding area may be performed at any time.   

3.1.1 Lagoon Preparation 
Prior to performance of interior lagoon surveys or soil testing using the internal soil sampling 
method, each lagoon will be taken out of service. Liquid and solid manure will be removed from the 
lagoons by Dairy staff.  

Liquids will be transferred to an in-service lagoon that is not currently identified for pre-design 
testing. After liquid removal, manure solids will be removed from the lagoon by Dairy staff.  

Solids will either be removed to the facility composting area or placed in another lagoon that is not 
currently identified for sampling. Solids will be removed down to the current lagoon soil foundation 
material. Interior lagoon berms to be removed as part of lagoon consolidation may be removed by 
Dairy staff to improve accessibility for internal lagoon inspections, surveys, and soil sampling of the 
sides and bottom of the consolidated lagoon. 
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The extent of solids removal will be checked by the Design Engineer to ensure that solids removals 
are performed to provide a sufficient beginning surface for topographic survey and any interior pre-
design data collection activities. 

3.1.2 Topographic Survey 
After completion of lagoon preparation, a topographic survey of the selected lagoons will be 
completed by a licensed Washington State surveyor. The topographic survey of each selected lagoon 
will include vertical and horizontal elevations and locations of existing inlets and outlets. The lateral 
coverage of the survey will extend a minimum of 50 feet beyond the edge of lagoon embankments 
or toe of embankment, if present, to verify adequate survey coverage of the lagoon. Surveys of the 
upper portions of the lagoon embankments and the surrounding areas may be initiated prior to 
completion of lagoon preparation.  

3.1.3 Geotechnical Sampling – Interior Soil Sampling Method 
Geotechnical sampling maybe performed in dry lagoons to provide a better understanding of the 
lithology and geotechnical properties of the soils within each lagoon to be lined. Sampling will 
include collection of a minimum of three samples from the lagoon bottom and one composite 
sample from the lagoon side-walls, generally following the approach identified in Figure 1. If soil 
types are found to be highly variable, additional samples may be added as necessary to document 
existing soil types. Samples will be sent out to a soil testing lab for analysis using the following 
standard methods: 

• ASTM D2487 – Classification of Soils for Engineering Purposes 
‒ ASTM D79281 – Test Method for Particle-Size Distribution of Fine-Grained Soils using 

the Sedimentation (Hydrometer) Analysis 
‒ ASTM D1140 – Test Method for Amount of Material in Soils Finer than No. 200 (75 µm) 

Sieve 
‒ ASTM D4318 – Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

• ASTM D698 – Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures Using 5.5-lb Rammer and 12-inch Drop (Standard Proctor) 

Geotechnical soil samples will be collected by the FC under the direction of the Lagoon Design 
Engineer, following the sampling collection guidelines and requirements set forth in ASTM D420 – 
Standard Guide to Site Characterization for Engineering, Design, and Construction Purposes.  

                                                   
1 ASTM D7928 is the replacement standard for ASTM D422 that Washington State NRCS Conservation Practice No. 313 – Waste 

Storage Facility (WA NRCS 2015) references. ASTM D422 was withdrawn in January 2016. 
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3.1.4 Geotechnical Sampling – Exterior Soil Sampling Method 
As an alternative to the methods described in Section 3.1.3, geotechnical sampling may be 
performed using soil borings placed in the soils surrounding the lagoons. This method shall be used 
if the lagoons are in service at the time of pre-design testing, or if the lagoons are to be consolidated 
or significantly expanded.  

Sampling will include a minimum of four borings, one for each lagoon side. Borings will be advanced 
at least 2 feet below the proposed bottom elevation of the lagoon. The sampling for lagoons to be 
consolidated or expanded shall generally follow the approach identified in Figure 2, with the testing 
locations targeting the new proposed lagoon dimensions. For soil borings, one split-barrel sample 
shall be collected a minimum of every 5 feet. The entire soil core from each boring shall be 
characterized and described, from the ground surface to the full depth of the boring, but a 
professional geologist or a professional engineer. The intent of testing is to obtain one sample 
representative of the new lagoon side soils, and one sample representative of the new lagoon 
bottom soils from each boring (eight total samples). If variable soil lithology exists, additional 
samples may be collected. All samples will be classified following ASTM D2487 methods and have 
moisture content determination (ASTM D2216) completed. A minimum of one sample per boring will 
be retained and tested per the following standard methods: 

• ASTM D6913 – Test Method for Particle-Size Distribution of Fine-Grained Soils using the 
Sedimentation (Hydrometer) Analysis 

• ASTM D1140 – Test Method for Amount of Material in Soils Finer than No. 200 (75 µm) Sieve 
• ASTM D4318 – Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils (will be 

conducted on select cohesive samples). 
• ASTM D698 – Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate  

Mixtures will be conducted on samples where excavation and compaction of potential material will 
occur as part of the construction. 

Geotechnical soil samples will be collected by the FC under the direction of the Lagoon Design 
Engineer, following the sampling collection guidelines and requirements set forth in ASTM D2487 – 
Standard Practice for Classification of Soils for Engineering Purposes. 

3.1.5 Soil Permeability Testing 
Permeability sampling will be performed for those lagoons where a compacted soil liner is under 
consideration. If only HDPE/geocomposite clay liner systems are being considered, these tests are 
not required. This test will be performed in addition to the geotechnical parameters described in 
Sections 3.1.3 and 3.1.4, using samples of lagoon side and bottom soils. The permeability test will be 
run on a composite sample compacted to 95% maximum dry density as determined from the Proctor 
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test (ASTM D698). Together these data fulfill the Washington State Natural Resources Conservation 
Service (NRCS) requirements (WA NRCS 2015). Samples will be sent out to a dedicated lab for 
analysis using the following method: 

• ASTM D5084 – Measurement of Hydraulic Conductivity of Saturated Porous Material 
Using a Flexible Wall Permeameter 

Permeability testing samples will be collected by the FC under the direction of the Lagoon Design 
Engineer, following the sampling collection guidelines and requirements set forth in ASTM D420 – 
Standard Guide to Site Characterization for Engineering, Design, and Construction Purposes. 

3.2 Sample Collection Methods 
This section presents the data collection methods that will be used for the collection of lagoon soil 
samples for the determination of soil characteristics. 

3.2.1 Soil Sampling – Interior Method 
Sampling of soils from prepared lagoon interiors will be performed using the following methods: 

1. Prior to sample collection, the lagoon will be walked by the FC. The FC will develop a sketch of 
the lagoon and will visually inspect the soils to determine if any significant heterogeneities in 
soil types are present. 

2. A minimum of three samples will be collected from the lagoon bottom using hand tools (e.g., 
spades, trowels). Each of the lagoon bottom soil samples will be collected from an 
approximately 4-inch by 4-inch by 12-inch-deep hole. The samples will be placed into a 5-gallon 
bucket with a tight-fitting lid.  

3. A minimum of one composite sample will be collected from the lagoon sidewalls. The composite 
will contain equal parts of four individual subsamples (one subsample collected from each 
sidewall).  

4. If heterogeneities in soil types are noted in the lagoon soils, the FC will note the locations on the 
field sketch of the lagoon. Additional bottom or sidewall samples may be collected as necessary 
to document the soil types present. For example, if two different soil types are noted on the 
lagoon sidewalls, a second composite will be collected to characterize the second soil type. Each 
composite would be prepared containing at least four subsamples of the same soil type.  

5. The FC or other sampling personnel will note the location of sample collection sites will on the 
lagoon sketch, describe each soil sample in the appropriate logbook and field sheet, and shall 
select appropriate soil samples for laboratory testing. 

6. After samples have been collected, the sample container lid will be placed tightly on the 
container and a custody seal bearing the sampler’s name or initials and date will be placed on 
the container. A minimum of 2 gallons of soil will be collected for testing.  
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3.2.2 Soil Sampling – Exterior Method 
Soil sampling of lagoon exteriors using soil borings will be performed using the following methods: 

1. Locate utilities prior to drilling soil borings. 
2. Prior to sample collection, the perimeter of the lagoon will be walked by the FC. The FC will 

develop a sketch of the lagoon and mark the locations where soil borings should occur. For 
lagoons to be consolidated or expanded, these locations shall approximate the new proposed 
lagoon perimeter. For lagoons with no proposed expansion or consolidation, the borings shall 
be placed as close as practicable (i.e., considering site access constraints and safety 
considerations) to the existing lagoon sidewalls. 

3. Sampling will be conducted as follows: 
a. The drilling equipment capable of meeting the soil logging and collection criteria defined 

in Section 3.1.4.  
b. Drillers will prepare drilling equipment for operation, including but not limited to, 

decontamination of the drilling tools and sampling equipment, leveling of the rig, 
preparing the drilling equipment, and establishing the drilling equipment over the 
sampling location. 

c. The entire soil core from each boring shall be characterized and described, from the 
ground surface to the full depth of the boring, but a professional geologist or a 
professional engineer. 

d. Soil sampling and observation will start at the ground surface, with samples collected for 
analysis a minimum of once every 5 feet.  

e. The borings will be logged to depths at least 2 feet lower than the proposed lagoon 
bottom.  

4. The FC or other sampling personnel will describe each soil sample in the appropriate logbook 
and field sheet, and shall select appropriate soil samples for laboratory testing. 

5. After samples have been collected, the sample container lid will be placed tightly on the 
container and a custody seal bearing the sampler’s name or initials and date will be placed on 
the container. A minimum of 2 gallons of soil will be collected for testing.  

3.3 Sample Handling and Custody 
This section describes sample management and documentation procedures that will be followed 
during lagoon soil sampling. 
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3.3.1 Sample Identification 
Samples collected for laboratory analysis as part of this QAPP will be assigned a unique 
alphanumeric identifier. Each sample identification (ID) will be defined using a “Sample ID-Sample 
Type-Sample Location-Date” format: 

• Each sample ID will begin with the project designator. The project designator for this 
investigation will be GDS for the Dairy. 

• The lagoon number where the samples are being taken will follow the project designator 
(e.g., GDS15). 

• The sample type and sample location of subsurface soil boring or test pit will be identified by 
a unique letter and number following the lagoon number: 
‒ Subsurface soil borings will be designated with an SB followed by the boring number 

(e.g., SB-01). The sampling interval shall be recorded for each soil sample, including the 
top and bottom of the interval expressed as the depth below ground surface. 

‒ Test pits collected from lagoon interiors will be designated with a TP. For lagoon 
bottom samples, a B designation with the sample number will be used (e.g., TP-B01). 
For lagoon sidewall samples, an S designation will be used without a sample number 
since sidewall samples will be composited (e.g., TP-S).  

• The sample date will be appended to the end of the sample ID in YYMMDD format. For 
example, the sample ID for a test pit sampled collected on January 1, 2016, at lagoon number 
15 would be GDS15-TP-B01-160101.  

Each sample will have an adhesive plastic or waterproof paper label affixed to the container or 
bucket and will be labeled at the time of collection. The following information will be recorded on 
the container label at the time of collection: 

• Project name 
• Sample identification 
• Date and time of sample collection 
• Analysis to be performed 
• Sampler’s name or initials 

3.3.2 Sample Custody and Shipping Requirements 
Samples are considered to be in one’s custody if they are: 1) in the custodian’s possession or view; 
2) in a secured location (under lock) with restricted access; or 3) in a container that is secured with 
official seals such that the sample cannot be reached without breaking the seals. 

COC procedures will be followed for all samples throughout the collection, handling and analysis 
process. The principal document used to track possession and transfer of samples is the COC form 
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(Appendix B). Each sample will be represented on a COC form the day it is collected. All data entries 
will be made using indelible ink pen. Corrections will be made by drawing a single line through the 
error, writing in the correct information, then dating and initialing the change. Blank lines/spaces on 
the COC form will be lined-out, dated and initialed by the individual maintaining custody. 

Samples will be accompanied by a COC form. Each person who has custody of the samples will sign 
the COC form and ensure that the samples are not left unattended unless properly secured. Copies 
of COC forms will be retained in the project files. 

Samples will be delivered to the analytical laboratory no later than the day after collection. Samples 
collected on Friday may be held until the following Monday provided that this does not jeopardize 
any hold time requirements. Specific sample shipping procedures are as follows: 

• Each container containing the samples for analysis will be hand-delivered the day of sample 
collection or shipped via overnight delivery to the appropriate analytical laboratory. Following 
each shipment, the FC will call the laboratory to verify the shipment from the day before has 
been received and is in good condition. 

• Individual sample containers will be placed in a sealable plastic bag, packed to prevent 
breakage, and transported in a sealed ice chest or other suitable container. 

• A sealed envelope containing COC forms will be enclosed in a plastic bag and taped to the 
container. 

• A minimum of two signed and dated custody seals will be placed on adjacent sides of each 
container prior to shipping. 

Upon transfer of sample possession to the analytical laboratory, the persons transferring custody of the 
sample container will sign the COC form. Upon receipt of samples at the laboratory, the shipping 
container seal will be broken and the receiver will record the condition of the samples on a sample 
receipt form. COC forms will be used internally in the lab to track sample handling and final disposition. 

3.4 Analytical Methods 
All lagoon soil samples collected as part of this QAPP will be analyzed in the laboratory for: 

• ASTM D2487 – Classification of Soils for Engineering Purposes 
‒ ASTM D7928 – Test Method for Particle-Size Distribution of Fine-Grained Soils using 

the Sedimentation (Hydrometer) Analysis 
‒ ASTM D1140 – Test Method for Amount of Material in Soils Finer than No. 200 (75 µm) 
‒ ASTM D4318 – Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils 

• ASTM D698 – Test Methods for Moisture-Density Relations of Soils and Soil-Aggregate 
Mixtures Using 5.5-lb Rammer and 12-inch Drop (Standard Proctor) 
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Permeability sampling will be performed for those lagoons where a compacted soil liner is under 
consideration. These tests will be performed using the following method: 

• ASTM D5084 – Measurement of Hydraulic Conductivity of Saturated Porous Material 
Using a Flexible Wall Permeameter 

Prior to analysis, the laboratory will homogenize the soils contained in each sample bucket.  

In completing soil analyses for this project, the laboratory is expected to meet the following 
minimum requirements: 

• Adhere to the methods outlined in this QAPP, including methods referenced for each 
analytical procedure 

• Provide a detailed discussion of any modifications made to approved analytical methods 
• Deliver PDF and electronic data as specified 
• Meet reporting requirements for deliverables 
• Meet turnaround times for deliverables 
• Implement QA/QC procedures, including the QAPP data quality requirements, laboratory QA 

requirements, and performance evaluation testing requirements 
• Allow laboratory and data audits to be performed, if deemed necessary 

3.5 Quality Assurance and Quality Control 
Field and laboratory activities must be conducted in such a manner that the results meet specified 
quality objectives and are fully defensible. Guidance for QA/QC is derived from the protocols 
developed for each ASTM method listed in Section 3.4. 

3.5.1 Field Quality Control 
Anchor QEA personnel will identify and label samples in a consistent manner to ensure that field 
samples are traceable and that labels provide all information necessary for the laboratory to conduct 
required analyses properly. Samples will be placed in appropriate containers for shipment to the 
laboratory. 

3.5.2 Laboratory Quality Control 
Laboratory QC procedures, where applicable, include initial and continuing instrument calibrations, 
standard reference materials, and laboratory control samples. 

An analyst will review the results of the QC samples from each sample group immediately after a 
sample group has been analyzed. The QC sample results will then be evaluated to determine if 
control limits have been exceeded. If control limits are exceeded in the sample group, the QA/QC 
manager will be contacted immediately, and corrective action (e.g., method modifications followed 
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by reprocessing the affected samples) will be initiated prior to processing a subsequent group of 
samples. 

3.6 Instrument/Equipment Testing, Inspection, and Maintenance 
Requirements 

This section describes procedures for testing, inspection, and maintenance of field and laboratory 
equipment.  

3.6.1 Field Instruments/Equipment 
Instruments and equipment used as part of the Pre-design Data Collection activities will be tested, 
inspected, and maintained in accordance with manufacturer instructions. 

The subcontractor responsible for topographic survey will confirm proper operation of the surveying 
equipment daily. This verification may consist of internal diagnostics or visiting a location with known 
coordinates to confirm the coordinates indicated by the system. Any problems will be noted in the 
field logbook and corrected prior to continuing data collection activities. 

3.6.2 Laboratory Instruments/Equipment 
In accordance with the QA program, the laboratory shall maintain an inventory of instruments and 
equipment and the frequency of maintenance will be based on the manufacturer’s recommendations 
and/or previous experience with the equipment. At a minimum, the laboratories employed will 
include case narrative for the analysis performed, sample data summary forms (including the data 
reporting requirements as specified in the associated ASTM methods), QC summary forms, and 
sample shipping/receipt forms. 

3.7 Instrument/Equipment Calibration 
There are no instruments or equipment for the geotechnical investigations or survey that require 
calibration. 

3.8 Use of Existing Survey Data 
It is anticipated that new survey data will be collected to support of the design effort. However, 
existing topographic survey information may be used, provided that it meets the following criteria: 

• Collected by a Washington State licensed surveyor 
• Horizontal datum must be in the Washington State Plane Coordinate System and have an 

accuracy of 1.0-foot 
• Vertical datum must be North American Vertical Datum of 1988 with an accuracy of 

0.01-foot 
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• Collected within the last 12 months and be representative of current conditions 
• Include lagoon dimensions and elevations 
• Include inlet and outlet structures associated with the lagoon 
• Extend a minimum of 50 feet beyond the outside edge of the lagoon embankment or toe 

of lagoon embankment, if present 

3.9 Data Management 
Field data collected as part of this QAPP will be recorded on the field data sheets, as required. Field 
data sheets will be checked for completeness and accuracy by the Design Engineer. Field 
documentation will be filed in the main project file and will be submitted to EPA in the Lagoon 
Design packages. 

Laboratory data will be provided to the data department in electronic format. Laboratory data that is 
electronically provided and loaded into the database will undergo a 100% check against the 
laboratory hard copy data. Data will be validated or reviewed manually, and qualifiers, if assigned, 
will be entered manually. The accuracy of all manually entered data will be verified by a second party. 
Each laboratory must provide sufficient laboratory documentation to ensure that the sample results 
are traceable back to the field samples that were collected. In addition, the analytical data must be in 
an appropriate format that can be verified and validated by an independent third-party reviewer. 
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4 Assessments and Oversight 
Once data are received from the laboratory, a number of QC procedures will be followed to provide 
an accurate evaluation of the data quality. Specific procedures will be followed to assess data 
precision, accuracy and completeness. 

4.1 Compliance Assessments 
The Design Engineer and FC will monitor the performance of the QA procedures presented in this 
QAPP. The Design Engineer will be responsible for resolving situations identified by the field staff 
that may result in non-compliance with this QAPP. 

Laboratory audits will not be conducted as part of this study. However, the laboratory is required to 
have written procedures addressing internal QA/QC. These procedures have been submitted and the 
project QA/QC Manager will review them to ensure compliance with this QAPP. The laboratory must 
ensure that personnel engaged in analytical tasks have appropriate training. The laboratory will 
provide written details of any and all method modifications planned prior to project commencement. 

4.2 Response Actions 
If problems arise with the field or laboratory testing activities, the Design Engineer will determine 
appropriate response actions. Response actions could include one or more of the following:  

• Validating or recollecting survey information with a licensed surveyor (if survey errors are 
suspected) 

• Recollecting soil samples (if sample collection and compositing did not meet program 
requirements) 

• Reanalyzing soil samples (if laboratory problems are encountered) 

4.3 Reports to Management 
Reports to management include verbal status reports, data validation reports, and final project 
reports. These reports shall be the responsibility of the Design Engineer and the QA/QC Manager. 

Data from the pre-design data collection will be included in the Basis of Design Report. The 
investigation findings and testing results and recommendations for liner design will be summarized. 
Copies of field data, laboratory analysis results, and associated validation findings will be attached to 
that report. All soil permeability data will be provided regardless of the proposed liner design. 
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5 Data Validation and Usability 
This section describes the processes that will be used to review project data quality. 

5.1 Data Review, Validation, and Verification 
Soil testing data verification will be performed in accordance with ASTM requirements by the 
laboratory prior to submission to the QA/QC Manager. 

5.2 Verification and Validation Methods 
Data validation includes review of field notes and COC for completeness and accuracy by the FC and 
laboratory manager and review of data by the QA/QC Manager for outliers and omissions and 
consistency with ASTM standards. 

The first level of review will take place in the laboratory as the data are generated. The laboratory 
department manager or designee will be responsible for ensuring that the data generated meet 
minimum QA/QC requirements and that the instruments were operating under acceptable 
conditions during generation of data.  

5.3 Reconciliation with User Requirements 
The ASTM standard methods described in Section 3.1 identify that there are no applicable PARCC 
criteria for the ASTM standard analysis methods. To evaluate the accuracy, representativeness, and 
comparability of the soil analysis, the results will be compared with soil characteristic information 
from nearby monitoring well boring logs or similar soil types in the area from the National 
Conservation Service Web Soil Survey.  
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NOTES:

1. A minimum of one composite sample will be collected from the

lagoon sidewalls. The composite will contain equal parts of four

individual subsamples (one subsample collected from each sidewall).

Sidewall samples will be collected approximately 2 feet below lagoon

operating level.

2. If soil types are found to be highly variable, additional samples may

be added as necessary to document existing soil types.

LEGEND:

Lagoon Sidewall Sample (Note 1)

Lagoon Bottom Sample
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NOTES:

1. A minimum of two samples will be collected from each boring or

test pit, one representative of the lagoon side soils and one

representative of the lagoon bottom soils.

2. If soil types are found to be highly variable, additional samples

may be added as necessary to document existing soil types.

LEGEND:

Soil Boring or Test Pit



 

 

 

Appendix A  
Field Logs 



Daily Log
Anchor QEA, LLC
720 Olive Way, Suite 1900
Seattle, WA  98101
Phone  206.287.9130    Fax  206.287.9131

PROJECT NAME: George DeRuyter & Son and D & A Dairies DATE:
SITE ADDRESS: 5121 Dekker Road PERSONNEL:

 WEATHER: WIND FROM: N NE E SE S SW W NW LIGHT MEDIUM HEAVY
SUNNY CLOUDY RAIN ? TEMPERATURE:   ° F . ° C  

[Circle appropriate units]

TIME COMMENTS
See Field Logs for detailed logging and sampling

Equipment on site:

Notes: Work performed, Phone calls made, Problems Issues/Resolutions, Visitors on site
Safety infractions, Important comments/instructions to contractors

Signature:                                                                             



CLIENT/PROJECT NAME: George DeRuyter & Son and D&A Dairies                 BORING # ____________________

PROJECT NUMBER:                                    160996-03.01 DATE BEGAN _________________
GEOLOGIST/ENGINEER                                   DATE COMPLETED ____________

DRILLING CONTRACTOR:                             TOTAL DEPTH _________________

DRILLING METHOD:                                              SHEET _____OF ______
HOLE DIAMETER               inches

Field location of boring
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Remarks: No O = No Odor;  No S = No Sheen       AOPP = As on Previous Page       SAA = Same as above

∆ = change
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TEST PIT LOG   

Test Pit Log.doc  Rev. 01-17 

TP #   Field Representative  Date  

Project   Ground Surface El.  Time  

Location  Water El.  Job Number  
      

Sample 
No. Depth 

Soil 
Type 

Geologic Description 

          

       
 

 
 

  

         
 

  
       

 
  

         
 

  
       

 
  

       
 

 
 

  
       

 
  

         
 

  
       

 
  

         
 

  
       

 
  

         
 

  
       

 
  

         
 

  
       

 
  

         
 

  
       

 
  

         
 

  
       

 
  

    

Notes:   

 

 

 
 





 

 

 

 

Appendix B  
Example Chain-of-Custody 



Distribution:  A copy will be made for the laboratory and client.  The Project file will retain the original. Page  ______ of _____

Chain of Custody Record & Laboratory Request Form COC#

Date:      
Lab Name & Phone #:

Laboratory Address:
Project Name: 

Project Number: 
Project Manager: 

Phone Number: 
Shipment Method:

Line
Collection 
Date/Time Matrix

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17
Note: See QAPP tables for analyte lists and test methods

Additional notes/comments:

Relinquished By: Company: Anchor QEA LLC. Received By: Company:

Signature/Printed Name Date/Time Signature/Printed Name Date/Time

Relinquished By: Company: Received By: Company:

Signature/Printed Name Date/Time Signature/Printed Name Date/Time

CommentsN
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